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FOREWORD

This volume is one of a set of five giving key characteristics of Earth-

to-Venus trajectories during the period 1964-1970. This period is

divided into five 120-day launch intervals spaced about 19.2 months

apart. During each interval, trajectory characteristics are given for

flight times of from 70 to 220 days in 2-day steps. Thus each volume

contains 9,120 trajectories.

The applicability of these books may be extended by noting the

8-year cyclic recurrence of Earth-Venus trajectories. Thus trajectories

in 1972 are very nearly identical to 1964 trajectories; 1973 trajectories

are very nearly identical to 1965 trajectories, etc. Simply by updating

the trajectories by 8 years, the results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic inter-

planetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suffi-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Mars trajectories during the period 1964-1977.





JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch-planet-centered escape trajectories. Following
these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then

be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are als0 computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site lCape
Canaveral), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the

target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the

variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-
lem, for it is convenient to define the following guidance

"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

VII
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2-4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetoeentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a
tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due
to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is done by
simply forming a matrix of the differentia/ corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor

and semiminor axes of the unit error ellipse. 1 It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stat_slocated at a spread of latitudes

to determine the orbit of the spacecraft.

lit should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

, Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without
error.

, Track the spacecraft after the first maneuver for a

sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the
spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits
may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using
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initial conditions obtained from the approximate trajec-

tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 km; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 km. For the flight time errors, I6 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst case was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

2Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrival a times, by consulting the ephemeris.
Further, the orientation of the heliocentric transfer plane

can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TI., and let Rp be

the Sun-target planet position vector at arrival time Tp

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W = RL × Rp (1)
R L Rv sin

'_Or, for convenience, the launch date and flight time can be speci-
fied.

IX
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K'

Vp

-_ _ "" -"" TARGET-

..... \ PLANET

CENTER _

Fig. 1, Heliocentric transfer geometry

where the angle ,t, is defined below. The inclination 4 i to

the ecliptic plane can be found by

cos i = W" K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. in-Plane Relations

The heliocentric central angle _I, (Fig. 1) is also readily
determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

R L •Rp
cos• - IRLIla, I (3)

(4)sinx_ = sgn [(RL × Rp)-K'] (1 - cos29)_

The velocity vector V of the spacecraft anywhere along
its path may be obtained from

V
V=-_- [(WXR) cosF+RsinP] (5)

Here, R is the heliocentric position vector, R = [R l,
and V is the heliocentric speed obtained from

V = (GM_) R a

4In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
O_i_ _r/2.

and the path angle F is found from

EV ]sinr= (1-- e2)(2a- R) esinv (7)

In Eq. (6) _nd (7), GM,s is the universal gravitational

constant times the mass of the Sun (= 2.959122083 )< 10 .4

au_/day-_), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e'-') - R
cos v = eR (8)

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of
flight TF by Lambert's Theorem, which states: The trans-

fer time betwecn any two points on an ellipse is a function

of the sum of the distances of each point from the focus,

the distance between the points, and the semimajor axis
of the ellipse. Functionally, the theorem is stated as

TF = TF (RL + Rp, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

c = I - i (lO)

Rp

Fig. 2. In-plane transfer geometry

Since the time of flight TF and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R = Rt, and R = R_. The path angles PL, G and true

anomalies" vL, v, at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity Vhr, relative to the launch planet may be found

(Fig. 3) by

VhL = V L -- V 1 (11)

where V1 is the velocity of the launch planet at launch
time.

Fig. 3. Determination of the hyperbolic-excess

velocity vector VhL

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector V;,t. at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational
influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

I. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are

neglected.

5The details of quadrant choice for these angles are found in ReL 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector VhL.

The injection energy _ C:_of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

C3 = Vj_L (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C_, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 km_,/see 2 are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-
tricity, which is a function of both the energy and peri-

focal distance according to

Rx, C._
e=l+ GM (13)

where R, is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and R° is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R o + h (14)

6C3 is actually twice the total energy per unit mass, i.e., the v/s
viva integral.

XI
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 km. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane wilt

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

w= R, xs
_a}. x s I (15)

NORTH POLE

LAUNCHER

K W

I

R L d

B_

VERNAL

EQUINOX

Fig. 4. Vehicle flight plane

Xll
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with the constraint that the Z component of W is always

positive.

Since R[ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report, a numerical differencing

scheme is used. Basically, the independent variables-

the injection energy C3, declination 4,,_, and right ascen-

sion f3_ of the outgoing asymptote S of the escape hyper-

bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the t/me-of-flight Tr.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-

eter B is resolved into two components which lie in a

CENTER OF

TARGET BODY

-.....

PATH OF PROBE

S

INCOMING

ASYMPTOTE

Fig. 5. Impact parameter B

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S ×K'

T -IS × K, 1 (16)

where K' is a unit normal vector to the ecliptic plane,

The remaining axis is then given by a unit vector ti,

defined by

R : S × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

o T

K' TARGET

R

ECLIPTIC PLANE _

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B'T and B.R.B.T=B,R=0

denotes vertical impact on the target. Thus, B" T, B" R,

and TF are the three target-dependent variables. If Q_

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B" T/_Qi,

_B" R/_Qi, _Tr/_Qi are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy C3,

the declination ¢s, and the right ascension os of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-
tor since

Vhc = (C3)_ (COS_,v cos ®s, cos (I)s sin ®_, sin _b_) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

X|l[
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation 5V1,L in the hyperbolic-excess velocity

vector is equivalent to a small variation -_VL in the launch

heliocentric velocity vector. Tile launch heliocentric

velocity on the perturbed traiectory is, then,

V_. = V_. + &Vh_, (19)

where

&Vhr = (C3),q Aq',_ [ -- sin 6s cos Os, -- sin q's sin @s, cos Os] ,

(C3)_ A®,_ [ -- cos ff,s sin @_,.,cos ,I,s cos @s, 0],

- AC_
[cos cos cos

where _q,._, &Os are small angular variations (0.2 deg), and

the energy variation is ±C3 = 0.005 C:,.

The semimajor axis a' is obtained from

a' - a,. (20)
V'/-' RL

2 - - "

GMs

The radial rate RL' is

/}_ = V_;, Rr (21)
RL

The semilatus rectum p' and eccefiti'icity e' are

R-_ (vL_ h'"_L -- L'J

P' = GMs (22)

(23)

(24)

(25)

e" = 1 - a' ]

The eccentric anomaly at launch E_ is

a_ h;
sin E'I, e' (a'GM_)_i

The mean anomaly at launch M_. is obtained from

M;. = E' - e' sin E;L •

The mean orbital rate n' is

(GMs)_
_' = _ (26)

atZtz

The mean anomaly at the target M_ is

' = M' (27)M v n' T v + , 1_

The eccentric anomaly at the target E_ is obtained from

the expansion

( 1 )AM___[ e'sinEp lE_ = E, + a - e'eosE_ (1 --e-;-gc_s-E,):'J _M'

+ -6L1I-3e' sin Ep) 2O_-(1 e-;_os_- e' cos Ep) (e' cos Ep)] _M a

(2s)
if

or

cos Ep _ 0

e cos E u - I + V (e cos Ep - 1): + (2e sin Ep) _M
E; = Ep +

e sin E v

if

where

cos E v < 0

(29)

AM = M_, - (Ep - e' sin Eo)

.P

The true anomalies at launch and the target v_, and v_,
are found from

cos v_ = F - RL (30)
e' RL

O<v_<rr if h_ is positive

,_"< V'L < 27r ifR_ is negative

cos E; - e'

cos v_, = 1 - e' cos E,;

(31)

(1 - e'2)'_ sin E;,

sin v_, = 1 - e' cos E_,

The heliocentric central angle x_' is

,I,'= %' - v'L (32)

The angular momentum h' is

h' = RL × V_ (33)

XlV
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The heliocentric position vector at the target is

, [Rz h' × RI. )R, = Rp k_-_ cos _I,' + h,R--------_ sin _' (34)

where

R; = a' (1 - e' cos E;) (35)

A vector in the direction of perihelion with magnitude e' is

V' X h' Rl
_,= t, , (36)

GMs R_,

The heliocentric velocity at the target is

)• = -- X R, + _,
Vv i/

(37)

The hyperbolic-excess velocity at the target is

V,',, = v; - v,_ (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AR; = Rj" -- R. (39)

The impact parameter B is

(za;. v.',,,) vL, + an,,B-- '

v;d,

The flight time error is

AR,', • V_,p (40)ATv = ,z
Vlw

The partial derivatives are formed by dividing AOs,

Aq's, and AC._ into the miss components B" T, B" R, and

flight time error ATr. In addition to the component par-
tials, the quantity _B/_Qi is defined by

_ .,y + (41)
ap, L\ aQ, / \-TQT/ J

The three partials, _B/80s, _B/_%, _B/_C3, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the
astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following

formulae,

from whence

and

8B • T -2C 3 _B • T

8au au OCs

_B'R -2Cs _B'R

_au au OCs

(42)

8B 2Ca _B

8au au bC _
(43)

_Tv = _2C:, ___Tv (44)
_au au _C_

where au is the astronomical unit-to-kilometer conversion

factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

AVhL = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment AGMz. This procedure gives rise
to a varied trajectory from which the impact parameter B

and flight time error ATr may be obtained. The partials

_B/_cGM_ and DTr/_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

AGMs = -2.4 X 10Gkm'_/se& corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

aB_p = 2.4 × 10 c _B/_GM_, and the corresponding flight

time error is ATF,p = --2.4X 106_Tr/_GMs, which is

sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional
statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The
semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out

a sphere.

Let the differential corrections discussed above be

expressed in matrix form as

XV
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s )_2

T MA_PPING_

.--'"_IFFERENTIAL CORRECTIONS _//

k" \! "q . I ,_"

II

B.T

I_B*R

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mapping of mid-course execution error

m

aB • T

aB • R
K-

O(D,_

aT_

Now define a Cartesian

such that

8,_, = VhLS'_s

8X_ = - (Vhl,cos %) 8®s

8C3ax_ = 8VhL=

OB.T OB-T

aB.R aB.R

_Os OC_

OTF bTF

_Os _C_

(45)

coordinate system X,, X=,X3

(46)

Then a new matrix F can be formed,

F

m . i

aB.T _B-T aB*T

_B'R _B.R _B.R

OTr aTr aTr

(47)

where

_B • T 1 aB *T

_X, VhL a¢_

_B • T - l _B • T
-i-----i....-- ___-

_X 2 VhL COS4_s a@s

aB • T aB • T

_._ = 2V_L- _C_

_B. R l _B • R

aB.R_ -1 _B.R

a._., V_ cos _ _0_ /

_B • R _B • R

_:_ - 2V_L-- _C:_

aT e _ I aT r

_Te -1 _Tr

OX_ Vh_COS_ aOs

_Tr _Tr

aX_ = 2V_L--_C_

(48)

XVl
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Let the spherical distribution of midcourse velocity

errors be described in the Xt, X_, X3 system as

(49)

where Cry will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M A -_ 8M r = 1 (50)

A = o'_FF v =
I k.tt AIa Aia 1

a.aa Xaa

Lsymmetric a.aa

(51)

8M = (SB. T, SB.R, STF)

The elements of the A matrix are:

2[" 1 ['aB. T'_ _ 1 (aB'T'_ 2

+ \-T67/ I

)k12 =
F 1 [aB" T'_ [bB.R_ 1 (aB'T_

a_ -- _ _ C_cos 2¢,s \ a®s /

x\--_/ 4C_\ aC_ ]\ aCa ]J

,[ i ['OB.T'_I'arF_
0"11 -- -- -- "4-

+ 4c,\_]\_/j

c:, cos=¢_ \7_7,. / \_/

+ 4C_\ aCa ]

_r 1 /'_)B'R"_ (aT2_ +

aB • R aTv+
c3cos= \ oo, /

z [" 1 /"i3T,,,'__' 1 (aT,'_ 2 (aT,'_ 21

(52)

The quantities in the A matrix can be interpreted as

standard deviations (sigmas) and correlation coe_cients

(rhos) according to

O" T = (/_,11)1_

,,_ = (X=)_

.F = (X_)_

_12

)_23

pry = (Xz: Xaa)_

Then the A matrix becomes

I"

A = ] _}

[symmetric

(53)

PTF ff F aT

PePa_ _rp (54)

It is often of interest when describing only miss com-

ponents to consider

,_,,= (_ + _r_)_ (55)

and to diagonalize the upper 2 × 2 portion of the A (the

miss component elements) to get

i

a_ 0 P,a% aa

a_ p_ % aaA* = LAL r = (56)

symmetric a_

where the matrix L is given by

XVII
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L

cos 0 sin 0 0

sin 0 cos 0 0

0 0 1

(57)

The angle 0 is positive when turned counterclockwise

from the T axis, and has been chosen such that _1 _-_ _.,.

This is accomplished by

I ' r-. _2p___r_ -] (58)

where 0 is in first quadrant if pet is positive and 0 is in

second quadrant if per is negative. Notice that (r3 = a_.

The two-dimensional error ellipse described by or1, ('z,

and 0 is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B-R

f "- B.Tv

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for tile easterly laufichings

from Cape Canaveral using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking
errors to the target error parameters chosen.

XVIII

I. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary traiectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, V_,L. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in V_t..
The X:, axis is along Vj,L; the X_ axis is in the direction of

a positive differential change in asymptote declination

q,._; and the X_ axis completes the system.

NORTH POLE

)rj

\\

\\ \ "',4

VERNAL EQUINOX T

v

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess

velocity vector VhL

Let X represent the vector of velocity errors in the X_

system just described; X = (SJC,, 8JC., 8JC_)r, where T indi-

cates the transpose. The average of any function of X,
f(X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is
usually written E l (_() or as f"_). When J( has a Gaussian

(normal) probability density function, the distribution

can be describe_ completely by specifying E.X and
E [(X X) (J_ - iK)r], tile mean and covariance of J(,

respectively.

When all parameters i@ueneing our knowledge of
have been.considered, EX should be zero and then the

description of our uncertainties in X can be adequately
given by Covar J(, defined above. For convenience, the

symbol Ai, for Covar X, is introduced.

A:k = CovarX = g (X _ (X- X) T (.59)
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Note that

8X_SXl 8X, SX_ 8X_SX_ )
A_ = 8X_SX_ 8X_SX2 8X_SX:_ (60)

8XaSXI 8X_SX_ 8X:_SXa

is a 3 X 3 real symmetric matrix. The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how A_ has been "mapped" into

target error Uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth _L .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than 1

revolution is current practice.

4. Declination of Vhz, _,_ ........... Depends on target position at

arrival date and injection

energy, C3.

5. Magnitude of VaL _ Vhz --'_ (C3) _'

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe how the uncertainty

in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing

tracking accuracy

1, Station locations .............. A spread of latitudes is very
desirable.

2. Total tracking time
3. Tracking data types ........... Range R, range rate ,R, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated no_se af a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time Tr and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5_ it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those available from tracking with the DSIF

stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/see in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,

and tracking was simulated in the first :294hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be

xlx
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most feasible. In the future these approximations will be

refined as necessary. The A_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with tile data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The xepresentation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed

earlier in this section. In order to express the effect of

these uncertainties in VhL in terms of target error, two

steps must be performed. First, a set of coordinates M, at

the target planet for expressing the errors (M1 cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S system

defined previously.) The matrix U,, which maps X to the
desired Mb is then determined.

M,=U_X= _B (61)

8S

The covariance of M1 is given by

Covar [M_] = MxM _"= U,A_Url = At,h (62)

The determination of U1 for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

K

m

_B • T _B • T OB• T

_cbz _Os _C3

_B • R _B " R _B • R

_ aOs _C:_

_T v _T__Zv _Tr

(45)

By postmultiplying K by

A

m

1

VhL
0

--1

VhL cos _bs

0

0

0

2Vh L

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the

T-R-S coordinates used for M, This transformation B

is simply

B

1 0 0

0 1 0 (64)

0 0 - Vh_

since 8S = -VhvSTL. Thus our U, matrix is given by

U_ = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM_ is
applied. Since all of the coordinates of M1 have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M_ A_, _M_r 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of
the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.
Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM, in an
alternate form:

t ],
a_ pRTaTate prsara,_.

AM' = RTaRaT O'_t P'_'s_eas I (67)

Lprsa.s.ar Onsa.,_rR a_. J

It can be seen that AM, is completely described by at, an,

as, ors, pRs, ore, because of its symmetry,

XX
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at I-day launch date intervals and 2-day flight
time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC

CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION
ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-
betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RCGL GP ZAL ZAP ETSZAE ETEZAC ETCCLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL, RL= [Rc[

LAL, BL

LOL, XL

VL, V_ = I V,, I

GAL, 1%

AZL, EL

HCA, ,I,

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date,

the heliocentric speed of the probe at

0 hours of the launch date.

the path angle of the probe at 0 hours
of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, R_ and VL,

defined by

sin r t RL " Vr, rr _: rr
• = R_VL 2 _Ft'- 2

the azimuth angle of the probe at 0

hours of the launch date, i.e., the

angle, measured in a plane perpendic-

ular to the radius vector Re, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to Re,

defined by

Vt.W'
cos X/. = -- 0 /- X,L ____27r

VL cos Fl_

(RL × VL)" V_

sin EL= [RLXV+,[

where V_ = (K' - RI. sin ilL) sec ilL,

Where the superscript 1 denotes a unit
vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector R v, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.

XXI
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ECC, e

INC, i

V1, V_ = Vx [

Line 2

RP, Rp = Rp [

LAP,/3 v

LOP, ?_p

VP, Vp = Vp I

GAP, I'p

AZP, Y.;p

TAL, vz

TAP, vv

RCA, Rc.t

APO, Ba

vz, w.= Iv l

Line 3

RC, R,.

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours
of the arrival date, defined the same

as rt, except that Rv and Vp are sub-
stituted for RL and VI,.

tim azimuth angle of the probe at 0

hours of the arrival date, defined the

same as _c except that R_, and V 0 are

substituted for Rc and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of tile heliocen-

tric transfer ellipse. This distance is

printed even though the probe may

not transit aphelion.

the heliocentric speed of the target

planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target

planets at 0 hours of the arrival date.

GL, y_, the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

Tg

sin YL = VhL

where W_ is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, 7p the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vh_, and its projection on the target

planet's orbital plane, defined by

W 2 * Vhp 7T 77"

sin 7v - V_, 2 -" y_ L

where W; is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If -/p is posi-

tive, the probe approaches from below

-if negative, from above.

ZAL, _L the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric
radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the

probe leaves the launch planet. It is an

important quantity in the design of

attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity _L is defined as
follows:

cos _I, = V_" R_, 0 _ _L _--7r
VM,

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajector T and are used in determining the

aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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S

CENTER OF t {B

ha_, r "--.j

T

N B

_---R

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit

vector NB (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

_8 is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body

line Ns. Thus

Vhp * N_
cos (B = S" N, ------ 0 _ _ "_: rr

since

Vh,
S---_

Vhp

The angle _B is the supplement of the angle between the T

direction and the projection of Nn on the R - T plane,

defined by

-R- N_
0_

sin _R sin (R r/R_-- 2rr

-T • Nn

cos_B= sin_,

These quantities are computed for three celestial bodies:

the Sun (_,s and V_), the Earth ((E and rE), and the star

Canopus (_c and re). Thus,

zAP, _ (or Cp) the Sun--target-probe angle. Actually,

this angle should be symbolized ZAS,
but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, */E

ZAC, (c

ETC, ,/c

CLP, ,rp

the target. If _s < _r/2, the probe

approaches from the target planet's

dark side. If _s > _'/2, it approaches

from the light side.

defined as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the projection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

cos ap = -- R_ • Spr - 7r/" ap _--- rr

sin % = -Sp_. (W2 × R_)

where Sp, is the projection of S on the

target's orbital plane given by

s - w_ (s. w_)
= IS- w (s,w )l

Recall that W: is the unit normal vec-

tor to the target's orbital plane. This

angle is illustrated in Fig. I1.

W 2

CENTER OF / S

il <' ----
/"----J "'. i

-Rip

Fig. 11. Definition of ap and 7p
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B. Pianetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assurning both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Canaveral). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

q'l the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

,I,_ the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t 2 the time of final burn.

k; the inverse parking orbital rate, equal to 1/<b_..

v, the true anomaly in the hyperbolic orbit at

injection.

4,L the longitude of the launch site.

0L the latitude of thelaunch site.

The values of these quantities for all trajectories con-
tained herein are:

• 1 = 17deg

tl = 500 sec

ep_ = 8 deg

t2 = 100 see

k% = 14.689 sec/deg

vl = 3.7deg

Rp = 6560 km

@L= 28.317deg

O_,= 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

INITIAL T_INAL BURNINGBURNING_\ COASTING

Fig. 12. Ascent trajectory profile

Rp the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the

parking orbit.

The print array for the PLANETOCENTRIC CONIC

group is:

c3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC
LNCH AZMTH LNCH TIME L-I TIME IN] LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

|
:z
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The quantities are defined as follows (all angles are in

deg; distances are in km; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line I

C3, C_

VHL, VhL

DLA, q's

RAL, Os

RAD, R = Ial

VEL, V = IVl

PTH, r

VHP, Vhp

DPA, _%,

RAP, Osp

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/sec 2 and

defined by C_ = V2_L.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of' the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined

by

V-R 7r _ j-n"sin F .... F
VR 2 _' _ 2

the hyperbolic-excess speed at

the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for _sp.

the eccentricity of the escape

hyperbola.

Line 2

LNCH AZMTH, EL

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tla

INJ LAT, ,_

INJ LONG, 0

INJ RT ASC, e

INJ AZMTH, x

INJ TIME, Tf

PO CST TIM, tc

INJ 2 LAT, 4,:

IN] 2 LONG, Oo

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion q,).

the injection longitude, measured

positive east of Greenwich, 0-/

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-

tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied
to the launch time. However,
both times must be consistent.

For example, if launch time is

on the previous day, injection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking
orbit, in sec.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,

The quantities T_, R, 4, o, V, F, X form a consistent set

of injection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is cam-

prised of sixteen error coe_cients relating variations in
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iniection energy C3, declination _s, and right ascension

os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B. T, B, R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line 1

_B "T
TDE,

_(Ps

?B'T
TRA,

_Os

_B" T
TC3,

_C3

_B
BAU,

_au

-- the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _,_, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote os, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec _.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B • R
RDE,

_B.R
RRA,

the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _, in megakilometers/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

_B • R
RC3,

_C3

_TF
FAU,

_,au

Line 3

_T___£
FDE,

_T._.ZFRA,
_Os

_T...._L_FC3,
_C3

BSP, dxB,p

Line 4

8B
BDE,

8(I,s

_B
BRA,

_B
BC3,

_C_

FSP, A Tr,_

escape asymptote e_, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy Ca, in megakilom-
eters/km"/secL

the partial derivative of the flight time

TF, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused

by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time Tr,

with respect to the declination of the

launch escape asymptote _'s, in days/deg.

the partial derivative of flight time Tv,

with respect to the right ascension of the

launch escape asymptote _)_, in days/deg.

the partial derivative of flight time Tr,

with respect to the injection energy Ca,
in days/km_/sec _.

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly

reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote cI,s, in megakilometers/degl

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote es, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km_/sec 2.

the flight time error (in sec) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-

fectly reflecting area of 3.6 square meters.

|

m
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional
ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

g_, equal to 0.1 m/see (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially

outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, gr

SGR, _R

SG3, _:,

the standard deviation of position errors

along the T axis, in km.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,
in see.

Line 2

RRT, pRr

RRF, pry

RTF, prr

the linear correlation coefficient relating

position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, -B the square root of the sum of the squares of

_R and or.

R23, pz._

R13, p,:_

the linear correlation coefficient of _: and

-3 (= err). The same remarks apply to this

number as to pl:_, except that the u., direc-

tion replaces the al direction.

the linear correlation coefficient relating

or1 and a_ (= qF). This number statistically

relates position errors in the ,r_ direction to

flight time errors. If p_ = 1, then a position
error in the o, direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p_._ is dimensionless.

Line 4

SG1, _,

SG2, _2

THA, 0

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
in km.

the semiminor axis of this error ellipse (Fig.

8), in kin.

the angle between the T axis and the direc-

tion of the a_ axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group

is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors
described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the eovariance of M, by the

method described in Section IIE (Eq. 67):

Line I

ST, vr

SR_ o- R

SS, o-,q

the standard deviation of errors in the

coordinate B • T, in km.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in km.
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Line 2

CRT, pnr the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-
sionless.

CRS, pR._ the linear correlation coeflqcient relating

errors in B" R to errors in S, dimensionless.

CST, pr_ the linear correlation coefficient relating
errors in B • T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by M1A 1M r = 1.

Line 3

LSA, the largest semiaxis of the position ellip-

soid, in kin. (E.... is the largest eigenvalue

of AM,, in km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (e,,id is the second-largest, or
middle, eigenvalue of A_f,, in km_.)

SSA, _ the smallest semiaxis of the position ellip-

soid, in km. (e,,,,, is the smallest eigenvalue
of AM,, in km-_.)

Tile fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an
ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the major semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, a the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _" a _ 180 deg).

The A_ matrix used in generating the results for this
report is

100 ,o,o o o,',_ = 0 9 X 10 -1° 0 km 2

0 0 .09 × 10-_° \sec/

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
_5sualized.

If it is desired to estimate the flight time TF, this can

easily be done by the relation

1

0-F _ _hp 0-8

The correlation eoeflqcients between Tr and B'T are

those given by CST; those between TF and B-R are

given by CRS.

IV. CONSTANTS

Constants used in traiectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes
of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational COnstants

1. Sun

GM s = 2.959122083 X i0 -4 au3/day z

2. Earth

GMe = 3.986032 X 10 '_km_/sec 2

Astronomical Unit-to-Kilometer Conversion
Factor

1 au = 149.599 X 10 '_km

Earth's Rotation Rate

_ = 4.1780742 X I0 3deg/sec
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Earth-Venus Trajectories, 1968-69

Launch date interval: February 4 to March 15, 1969

This data presentation has been photographically reproduced (enlarged 10_

times) from microfilm generated by computer magnetic tape.
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LAUNCH CATE rE8 4 J969

HELIOCENTRIC CONIC

RL 147.46 L4L .00

RP |08.05 LAP 2.51

RC 43.347 GL IJ,71

PLANE TOCENTRIC CONIC

C3 31.259 VHL 5.391

LNCH AZMTH LNCH T[HE

9_.00 0 39 39
90.o0 19 ?4 36

IOO.OO ? 17 56

100.00 ?0 29 0

110.O0 4 0 51

lID.DO ?! 2 35

FLIGHT TIME 70.00 4RRIVAL CATE APR J5 1969

01STANCE ;72.256

LCX. 135.0] VL ?4.946 CAL -2.4) AZL 67.39 HCA 73.67 5MA ]]2.7Z ECC .31J03 ]NC Z.6083 V] 30.?]!

LOP ?08.86 VP 35.766 GAP -17.97 AZP 69.27 TAL J65.44 TAP 259.3J RCA 77.66 APO 147.78 V2 35.073

GP 8.98 ZAL ]03.B0 ZAP 10.56 ETS 240.5) ZAE 160.66 ETE ,23 ZAC 124.33 ETC 158.38 CLP 5.57

CLA 22.72 RAL 24.38 RA0 6)68.2 VEL 12.334 PTH 2.23 VHP 1].46! OPA 19.16 RAP 29.38 ECC 1.5J44

L-I TIME IN] LA T INJ LONG IN] RT ASC IN] AZMTH INJ TIME PO CST TIN ]NJ ? LA T IN] 2 LONG

31Z4.95 -26.99 105.43 262.42 6J.I0 I 3l 44 ?5?).0 -27.95 96.90
4167.35 -1.02 170.16 2)3.50 61.70 ?0 34 3 3)67.4 -4.79 Z6).)I

2808.09 "29.03 82.45 262.7) 82.53 3 4 44 2206.1 -29.76 73.73

39)9.4) .76 I5],88 252.50 60.12 21 35 0 3359.) -3.20 147.36

2466.J| -33.98 )8.)8 263.33 66.07 4 42 17 J666.1 -34.]5 49.34

3654.19 5.01 143.27 249.87 36.14 22 6 49 3254.? .53 137.05
CIFFERENT|AL CORRECTIONS MI0-COUR,S_ EXECUTION ACCURACY ORBIT CETERNIN4TION ACCURACY

TOE -.319] TRA -.5725 TC3 .2621BAU .I096 S_T 773.0 SGR 431.0 SG3 72.0 ST 378.7 5R 416.0 $5 ?29.3

ROE -.4043 RRA .JO)O RE3 .0164 FAU .02492 RRT ._3 RRF -.22IB RTF -.6832 CRT .SIBO CRS .9249 CST .9698

FOE .2152 FRA .L_302 rC3 -.690! B,SP 2166 .%B 985.0 R_3 -.0297 RI3 -.6BBI LSA 562.9 MSA 170.4 5SA 17.7

BOE .515? BRA .5621 BE3 .2627 RSP -I6B S6I 779.7 S(,2 418.6 THA B.96 ELI 536.6 EL? ]68.9 ALF 46.Z8

LAUNCH CATE FEB 4 1969 FLIGHT TIME 72.00 ARRIVAL CA TE APR J 7 J969

HELIOCENTRIC CONIC

RL 147.46 LAL .O0 LOL I33.0! VL _).233 GAL

OISTANEE 178.967

-2.53 AZL 87.57 PEA 77.07 S+IA II4.PO ECC .29439 tNC 2.4))0 vl 50.21i
V? 35.060

CLP 3,67

RP I0_.09 LAP ?.37 LOP 21_.07 VP 33.966 GAP -l_.B5 AZP 89.46 TAL IB6.10 TAP 263,17 RCA 60.5_ APO 147.82
RE 44.O11GL 11.67 GP 9.48 ZAL JG5.I] ?AP 10.16 ITS 251.33 ZAE 158.52 ETE ?.51ZAC 125.29 ETC 157.34

PLANIE TOCEN TR I C CONIC

C3 26.099 VHL 5.3(]| OLA ZZ.|9 RAL 2_.05 RAD 6568.| VEL ]2.226 PTH ?.20 VHP |0.63J CPA ?O.J3 RAP 30.44 ECC ] .4624
LNO'@ AZMTH LN(H TXME L-] TIME IN] LAT [NJ LONG ZNJ RT AE [NJ A_47H IN] TIE PO CST TIN IN] ? LAT IN] ? LONC

90.00 0 41 35 .........._O7_.46 -27.49 101.67 258.9_'Z 82.92 I 32 47 2472.5 -28.18 9].O8

'9().00 19 JZ 4 4166.47 -|.O4 I7'0.I| 250.31 61.70 _ 21 31 3566.5 -4.fl2 163.47

]00.00 2 J6 33 27)8.73 -29.4J 78.84 _59.16 84.40 3 4 32 ?|56.7 -?9.66 70.06

|OO.00 _ 17 L:_ 3955.4_ .64 153.66 249._7 toO.|! El 23 23 3355.4 -3.34 147.j4

]IO.OO 4 0 I| 2441.81 -34.I4 55.13 259.52 88.I0 4 40 53 IB41.6 -34.02 43.89
110.00 20 52 39 3845.I2 4.67 142.80 246.86 56.I0 2] 56 44 3245.! .I8 136.38

DIFFEKgENTIAL CORRECTIONS MI0-COURS4E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

fOE -.3176 TRA -.5481 TC3 .3258 BAU .IZ29 SGT BO4.1 5GR 4}6.0 ,T_3 BO.2 ST 393.4 SR 419.8 55 231.6

ROE -.3820 _RA .1013 RC3 .0315 FAU .02661 R%R'T .E266 RRF -.Z§I4 RTF -.7025 CRT .B?B2 CRS .9309 CST .9697

FOE .?I�l FRA .191| rC3 -.8198 BSP z29g S(,B 914.7 1_3 -.0331 R13 -.706J LSA 596.4 MSA 169.3 SSA IB.6

BOE .5007 BRA .5574 BC3 .3273 RSP -19_ S(;| 8]2.4 ,_TrZ 4L_.3 THA 9.6(] ELI 550.2 EL? I66 .? ALF 47.24

LAUNCH CATE FEB 4 1969 FLIGHT TIME 74.00 4RRIVAL CATE APR ]9 196_

HELIOCENTRIC CL-_IC 01STANCE 165.6_]

RL 147.48 LAL .00 LOL | 35.01 VL 2).532 GAL -2.63 AZL 67.73 HCA 60.26 SMA ]15.61 ECC .279J0 INC 2.2662 Vl ]0.?]J

RP 108.13 LAP 2.23 LOP ?|5.26 VP 36.150 GAP -I).79 AZP 69.6_ TAL |_6.83 TAP 267.1] RCA 83.35 APO J47.68 V? 35.047

RC 44.838 GL 11.54 GP ;0.04 ZAL 106.59 7AP 10.19 ITS 262.76 ZAE 136.30 ETE 4.53 ZAC 126.19 ETC 156.62 CLP 1.74
PLANE TOCENTRIC CONIC

C3 ?5.404 VHL ).040 CLA 21.53 RAL 21.65 RAD 6364"1.0 VEL I?.J1_ PTH _.17 VHP 10.233 OPA 2I.l? RAP 31.46 ECC 1.416!

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG INJ RT _S_E INJ AZNTH IN] TIME PO CST TIM INJ Z LAT IN] ? LONG

90.00 O 44 29 3016.62 -27.69 97.6) 2)).39 64.90 I 34 46 2416.5 -28.31 89.0)

90.00 IB 57 59 4172.06 -.66 170.42 247.11 6].70 20 7 3J 3572.1 -4.64 ]6_.78

100.00 ? 2(] 43 2706.)5 -29.70 74.98 25).55 66.41 3 5 49 2)06.5 -29.88 66.]8

100.00 ?0 4 27 3957.)6 .12 153.76 246.23 60.12 21 10 ?4 33)7.6 -).26 147.23

110.00 4 0 10 2393.41 -34.|6 )|.5I 235.70 90.25 4 40 ) 1795.4 -33.77 4Z.29
110.00 _ 41 29 3641,47 4.53 142.60 ?43.86 )6.08 21 45 31 3241.5 .O4 136.39

DIFFERENTIAL CORRECTIONS MI0-COUR,E EXECUTION ACCURACY

TOE -.3149 TRA -.524| TC3 .3962 6AU .|357 S.GT 835.4 S(,R 441.2 SG3 89.4

RCE -.3707 RRA .0c_4 RE3 .Oil0 FAU .02850 RRT .256J RRF -.2_47 RTF -.7196

FOE .2214 FRA .16101 FC3 -.9713 BSP 2418 ,5_B 9_4.8 R23 -.0386 RI3 -.7262

BOE .4864 BRA ,3333 BC3 .3995 FSP -216 SGI 845.6 S_2 42J .3 THA JO.?B

LAUNCH CATE FEB 4 J969 FLIGHT TIME 76.00 ARRIVAL CA TE

HELIOCENTRIC CONIC OISTA_E I92,42!

RL 147.46 LAL ,00 LOL 13).01 VL 2).7B7 GAL -2,73 _ZL _7,90 PiCA 63.46 St4A IJ6.95 ECC .26510 INC ?.]007 V! 30.211

RP 106.] 7 LAP ?.O9 LOP 218.49 VP 36.318 GAP -I4.77 _ZP 69.76 TAL I67.63 TAP 271 .l| RCA 65.34 APO 147.33 v2 35.033

RC 45.819 GL I1.33 GP 10,65 ZAL 108.15 ZAP J0.65 ITS 273.97 ZAE 154.23 ETE 6.38 ZAC ]27.0] ETC I15.64 CuP -.?4

PLANETOCENTRIC CONIC

C3 23.I06 VHL 4.607 0LA ?0.74 RAL ?0.20 RA0 656?.9 VEL 12.020 PTH 2.J5 VHP 3.664 CPA 22.16 RAP 32.4! ECC ].3803

LNCH ATMTH LN_H TIME L-I TIME IN] LAT IN] LONG IN] RT A,S_ IN] _ZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

9G.O0 0 48 19 29)8.58 -2_.17 93.4J 251.87 87.01 I 37 37 23)6.6 -28.29 84.75

90.00 18 42 35 4163.80 -.48 I7].08 243.9) 61.69 19 32 19 3)63.8 -4.27 164.44

I(30.00 2 23 Z4 2651.93 -29.86 70.93 Z31.95 68.53 3 7 36 L:_052.0 -29.74 62.13

1130.O0 I9 50 I0 3965.66 .99 |54.LP_ 243.I] 60.J2 ?0 56 16 336).7 -2.93 147.70

|JO.OO 4 0 _ 2347.J3 -34.10 47.74 ZSI._ 9_.46 4 39 57 ]747.1 -53.38 38.)7

|JO.OO _ 23 I4 3643.?) 4.60 |42.70 ?40.69 56.09 ?1 33 17 3243.? .]1 136.48
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -._089 TRA -.4974 TC3 .4787 BAU .I497 ,_T 965.7 _ 446.6 SO3 39.6 5T 414.6 SR 425.0 S) 2_7.9

ROE -.3553 RRA .0961 RC3 .0759 FAU .0_065 RRT .?BgO RRF -,32L>0 RTF -.7398 CRT .645] CRS .9418 CST .9677

FOE .2210 FRA .1663 FC3-1.J466 BSP 2613 S(;B 974.2 R"Z3 -.04_3 RJ3 -.747l LSA 613.7 MSA 165.6 SSA Zl.O
60E .4706 BRA .5067 BE3 .4647 FSP -249 S(;I 876.2 SG? 421.6 TH_ 11.07 ELI 570.4 EL2 161.2 ALF 4§._4

ORBIT OETERMINATION ACCURACY

ST 406,5 SR 422,9 55 231.5

CRT .8373 CRS .9366 CST .9690

LS_ 607.6 MSA 167.B 5SA 19.7

ELl 562.3 EL2 ]67.2 ALF 46.35

APR 21 1969

l)??



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-69 t

LAUNCH CATE FEB 4 1969 FLIGHT TIME 78.00 ARRIVAL CATE APR 73 1969

HELIOCENTRIC CONIC

RL 147.46 LAL ,DO

RP I0_.21 LAP 1,93

RC 46.944 GL 11,01

PLANE TOCENTRIC CONIC

C) _1.151 VHL 4.599 DLA 19,83 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 0 52 59 2898,32 -28,31

90,00 18 26 8 4L_]1.26 .08

100.00 ? 26 55 2595.41 -?9,88

100,00 19 34 53 3979.39 1.46

liD.D0 4 ? 13 ?Z97.Z8 -33,89

110.00 20 16 5 3850.29 4.86

CIFFER'ENTIAL CCRRECTICNS

TCE -.3023 TRA -,4733 TC3 ,5635 BAU ,1622

ROE -.3408 RRA ,0946 RC3 ,1067 FAg ,03304

FOE .2181 FRA .1.504 FC3-1.3527 BSP 7734

BCE .4555 BRA .4826 BE3 .5735 FSP -283

01STANCE 199.155

LOt. 135,01 VL 26,019 GAL -Z,84 AZL 88,06 HCA 86,69 SMA 118,20 ECC ,75737 IN( 1.9374 Vl 30.211

LOP 721.69 VP 36.470 GAP -13,80 AZP 89.89 TAL 188.49 TAP 275.17 RCA 88,57 APO 148,02 v2 35,020

GP 11.33 7AL IO�.OO ZAP 11.55 ET$ Z84.07 ZAE 152,3| ETE 8.14 ZAC 177.77 ETC 154.59 CLP -2.25

18.73 RAO 6567,9 VEL 11.939 PTH 2.12 VHP 9.124 DPA 23.23 RAP 33.29 ECC 1,348I

INJ LONG INJ RT ASC. INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

89,01 248,39 89,21 I 41 18 2290.3 -28,12 80.35

112.05 240.88 61.68 19 36 9 3601.3 -3.71 165.47

66.73 E48,39 90.74 3 10 11 1995.4 -?9,46 57.95

154.98 240.11 6{3.14 20 41 12 3379.4 -2.53 148.=5

43.86 248.16 94,76 4 40 30 1697.3 -32.86 34.77

143.07 237.99 56.12 21 20 J5 3250.3 .38 136._5

MID-COURSE EXECUTION ACCURACY ORBIT CETE_INATION ACCURACY

SGT 896.2 _ 453.4 S_3 111.3 ST 421.2 SR 4?6.2 ss 221,3

RRT .3154 _ -.3636 RTF -.7549 CRT .8514 CRS .9463 CST .9654

S&B 1004,4 R_3 -,0508 RI3 -.7634 LSA 617.1 MSA 163.5 ssA 22.4

S6I 911.7 ,f_2 421.4 THA 11.93 ELl 576.5 EL2 163.3 ALF 45,40

LAUNCH 0ATE FE6 4 1969 FLIGNT TIME 80,00 ARRIVAL CATE APR 25 1969

HELIOCENTRIC CONIC

RL 147,48 LAL ,00

RP 108,25 LAP 1.78

RC 48.20_ GL 10.59

PLAMETOCENTR[C CONIC

C5 19.499 V_L _.415

LNCH AZMTH LN(H T11,1_
90.00 0 58 27

90.00 18 8 55

100.00 2 31 14

1OO.OO 19 18 49

110.00 4 4 19

110.00 213 ? 14

DISTANCE Z05.889

L(X. 135.01 VL 26.230 GAL -2.95 AZL _.22 Flea 89.88 SMA 119.37 ECC .24070 INC 1.7754 Vl 30.212
LOR ??4.89 VP 36.608 GAP -12.88 AZP 9(].00 TAL 189.40 TAP 279.28 RCA 90.64 APO 148.10 V2 35.007

GP 12.09 ZAL |12.51 ZAP 12.83 ET$ 29"Z.66 Z,_ 150,57 ETE 9.87 ZAC 1_8.33 ETC 153,47 CLP -4.33

OLA 18.79 RAL 1?.25 RAO 6567.8 V£L 11.869 PrH _.11 v_g 6.615 0PA 24.35

L-I TZME INJ LAT INJ LONG INJ RT AS(: INJ AZ_ATH INJ TIME PO CST TIM
2836.56 -2B.28 84.49 244.98 91.48 I 45 43 2236.6

4223.96 .81 173,32 237.92 61.69 19 19 19 3624.0

2537.37 -29.75 62.42 144.91 93.01 3 13 31 1937.4

3998.38 2.10 156.O"Z 237.21 60.17 20 25 28 3398.4

2746.14 -33.53 39.91 244.52 97.07 4 41 45 1646,1
3867,38 5.32 143,70 235.L_ 56.18 21 6 36 3_62.4

OlFFERENTIAL CORRECTIONS

TOE -,2967 TRA -.45J2 TC3 ,6490 BAU ,1732

ROE -,3271 RRA ,0935 RC3 ,1442 FAU ,03567

FOE .2126 FRA .1331 FC3-1.5846 8SP 2813

80E .4413 BRA .4_8 Be3 .6648 FSP -320

MI0-O3URSE EXECUTION ACCURACY

SGT 926.7 _ 461.4 SG3 124.2

RRT .Yo68 RRF -.4099 RTF -.7661

I035.2 R23 -.0599 R13 -.7762

_I 946.0 S,_2 4L_0.5 THA 12.95

RAP 54.10 ECC I._20T

INJ 2 LAT INJ 2 LONG

-27.78 75.87

-2,98 166.69

-29.02 53.69

-1.88 149.50

-32.19 30.94
,84 157.4_

ORBIT OETE/_4INATION ACCURACY

ST 427.3 SR 426.3 SS 211.7

CRT ,8373 CRS ,9501 CST ,9625

LSA 618.4 MSA 161.3 SSA 24.1

ELI 581.6 EL2 161,2 ALF 44,92

LAUNCH 0ATE FEB 4 1969 FLIGHT TIE 82,00 ARRIVAL 0ATE APR 27 1969

HELIOCENTRIC CONIC

RL 1=7.48 LAL .00

RP 108.29 LAP 1.61

RE 49.590 GL 10.06

PLANE TOCENTRIC CONIC

C3 18,0_0 VHL 4.252 DLA 17.64 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 1 4 38 2773.75 -28.D9

90.00 17 51 11 4751.44 1,70

IOO,O0 2 36 17 2478.21 -29.46

lOO.O0 19 2 13 4022.22 2.91

110,00 4 7 8 2193.98 -33.02

110.00 19 47 52 3879.22 5.96
CIFFERENTIAL CORRECTIONS

;C_ -.2_45 TRA -.4259 TC3 .7449 8AO ,185_
ROE -.3137 RRA .0934 RC3 .1900 FAU .0_68

FOE ,2018 FRA .1119 FC3-1.8523 8SP 2975

8DE .4256 BRA .4360 OC3 .7687 F_P -364

DISTANCE 212,618

LOt. 135.01 VL 26,422 GAL -3,06 AZL 88,39 HC.A 93,08 SMA 1_0,47 £CC ,25017 INC 1,6135 Vl 30.711

LOP 228.09 VP 36.733 GAP -12,00 AlP 90.09 TAL 190.35 TAP 283.43 RCA 92.74 APO 148.19 vZ 34.994

GP 12.93 7AL 113.26 ZAP 14.43 ETS 299.70 ZAE 149.O2 ETE 11.62 ZAC 128.81ETC 152.30 CLP -6.47

15.80 RA0 6567.7 VEL II,809 PTH 2,09 VHP 8.128 0PA 25.52 RAP 34.80 ECC 1.2975

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ ? LAT INJ 2 LONG

79,91 241,69 93.77 I 50 52 2173,7 -_7.27 71,34

174.85 23_.12 61.73 19 2 2 3651.4 -2.09 168.22

58.05 241.56 95.29 3 17 35 1878.2 -78.42 49.40

1_7,33 234.45 60.24 20 9 15 3422.2 -I,08 150.81

35.93 241.03 99.38 4 43 42 1594.0 -51,57 27.09

144,59 23_.56 56.28 _ 52 31 3279.2 1.49 138.36

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 9_4.4 _ 477.5 S.63 _},9.B ST 42_.3 .SR A24,7 S5 J96,7

_T .4109 _RF -.4602 RTF -.7810 ART .8605 ORS .9528 CST .9572

,_ IO64,5 _3 -.0682 R13 -.7929 LSA 610.9 MSA 158.6 SSA 26.0

5(;1 978.5 _2 419.2 THA 14.|2 ELI 579.0 EL2 258,5 ALF 45.03

LAUNCH OATE FEB 4 1969 FLIGHT TIME 84,00 ARRIVAL BATE APR 29 1969

HELIOCENTRIC CONIC

RL 147,48 LAL .[30

RP 108.33 LAP 1,44

RE 51.091GL 9.42

PLANETOCENTRIC CONIC

C3 16.886 VHL 4.109

LNO4 AZMTH LNCH TIME INJ LAT

90.00 III 3I -_7.72

90.00 17 33 10 2.72

_00.00 2 42 4 -29.01
1OO.OO 18 45 19 3.86

llO.O0 4 10 40 -32.36

llO.O0 19 33 17 6.76

DIFFERENTIAL CCRRECTIONS

TOE -,2723 TRA -.4030 TC3 .8_6 B_U .1972

ROE -.3007 RRA ,0938 RC3 .2446 FAU ,04_02

FOE .1865 FRA .0888 FC3-2.1546 B_ 3099

80E .4057 BRA .413_ BC3 .8735 FSP -4J3

OISTANCE 219.340

LOL 135.01VL 26.596 GAL -3.17 AZL 88.55 H(A 96,27 S_IA 121.48 ECC .22067 INC 1.4507 Vl 30.211

LOP 231.28 VP 36.846 GAP -11.15 AZP 90.16 TAL 191.33 TAP 287.61 RCA 94.67 APO 148.29 v? 34.980
GP 13.86 ?AL 115.O2 ZAP 16.31 ET5 305.38 ZAE 147.65 ETE 13.44 ?AC 129,14 ETC 151.06 CLP -8.68

DLA 16.37 RAL 14.41 RAO 6567,7 VEL 11.759 PTH 2.08 VHP 7.670 OPA 26.75 RAP 35.40 ECC 1.2779

L-I TIME INJ LONG INJ RT AS(: INJ A_WTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2710.3(7 7_.31 23_,94 96.04 I 58 42 2l?0.3 -26._9 66.82

4203.23 176.62 232.52 61.80 18 4A 33 3683.2 -I.07 170.00

2418.32 53.65 2_8.37 97.56 3 22 22 1818.3 -27.66 45.11

4050.44 150.88 231.89 60.33 19 52 49 3450.4 -.12 152.35

2141.09 31.94 237,71 101.65 4 46 21 1541.1 -3k3.42 23,26

3900.44 145.71 _.O9 56.41 20 38 12 3300.4 2.30 139.47

MID-(OLMSE E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.%T 91_0.9 .gGR 484.5 SG3 155.0 ST 418.9 &R 421 .3 SS 177,6

RRT ,4585 RRF -.5144 RTF -.7924 CRT .8621CRS .9536 CST .9491

SG_ 1094.0 R_3 -.0790 RI3 -.8065 LSA 599.5 MSA 156.0 SS4 28.3

SGI 1011.1 SG2 417.7 THA 15.46 ELI 573.2 EL2 156.0 ALF 45.19

1523



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_

LAUNCH DATE FEB 4 1969 FLIGHT TIME 96.00 ARRIVAL CAIE MAY ! 1959

HELIOCENTRIC CONIC

RL 147.49 LAL -00

RP 108.39 LAP 1.27

RC 52.697 GL 9.65

PLANE T(XENTR[C CONIC

C3 J5.977 VHL 3,985

LNCH AZMTH LNCH TIME

90.00 J 19 5

90.00 17 15 6

loo.oo 2 48 33

100.00 Jfl Z8 18

l]O.O0 4 14 56

ll0.00 19 19 24

0I$TANEE 226.050

LOt. J3§.01 VL 26.75] GAL -3.27 AZL 99.71 HEA 99.47 S_A

LOP 234,47 VP 36.947 GAP -10,35 AZP 90.Z! T_L !92.34 TAP

CP 14.91 ZAL |16.79 ZAP 18._4 ETS 309.94 ZAE 146.46 ETE

]22.4Z ECC .212J4 INC J.296} Vl 30.211

291.80 RCA 96.45 }PO ]49.39 V2 34.967

J5.36 ZAC 129.32 ETC J49.78 CLP -Io.gH

CLA 15.00 RAL 13.09 RAC 6567.6 VEL 11.716 PTH 2.06 VHP

L-! TIME IN| LAT IN| LONG IN| RT ASC IN| A2'NTH IN| T!ME

2646.54 -27.!7 70.72 235.58 98.28 2 3 I!

43]8.84 3.87 178,62 230,!3 61.93 18 27 4

2357,99 -28.39 49._8 _35.37 99,78 3 27 51

4082.62 4.94 160,66 229,5] 60.48 19 36 Z!

2087.70 -3!.56 27.96 234.60 !03.87 4 49 44

3925.68 7.7! |47.05 227.83 56.59 _ 23 50

OIFFERENTI4L CCRRECTICNS MID-COURSE EXECUTION ACCURACY

TDE -.2582 TRA -.3810 TC3 ._96 BAU .2079 5GT 1OO4.2 SGR 50! .6 St.,3 !73.!

ROE -.2876 RRA .0948 R(3 .}090 FAU .04572 RRT .5080 RRF -.57!2 RTF -.8020

rOE .1648 FRA ,0632 FC3-2,4933 BSP 3_12 _7_ J12_,5 R23 -.0914 R!3 -.819J

BOE .3965 9R4 .39_7 BC3 .9796 FSP -46_ _(,! JO42.5 ._,2 416.2 THA 17.03

LAUNCH DATE FEB 4 !969 FLIGHT TINE _.OO

HELIC(ENTRIC CCNIC DISTANCE 232,747

RL J47.49 LAL AgO LOt. |35.01 VL 26.895 GAL -3.37 AZL 88.88 H(A |02.65 S_IA

RP 108.42 LAP 1.09 LOP 237.66 VP 37.038 GAP -9.57 AZP _10.2§ TAL 193.34 TAP

RC 54.398 GL 7.77 GP 16.07 ZAL !|8.50 ZAP _O._O ET$ 3J3.63 ZAE 145.44 ETE

PLANETOCENTRiC CONIC

C3 15,0_6 VHL 3,876 0LA J3.54 RAL 1!.87 RAO 6567,6 V_L J|.679 PTH _.0§ VHP

LNCH AZNTH LNCH TIME L-I TXME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME

90.00 ] 27 !9 2582.66 -26.47 66.18 232.84 100.45 2 IO 21

90.00 16 57 7 4357.89 5.11 |/_O.81 L_7.98 6_.l! |8 9 45

iOO.00 2 55 45 ZZ97.43 -27,6| 44.94 _32.58 |01.94 3 34 3

!00.00 18 !J _ 4J18.36 6.14 162.64 L_'27.4_ 60.69 19 L_O 0

l_O.OO 4 19 57 Z033.98 -]o.62 24.08 23|.73 !O6.00 4 53 5!

110.OO 19 3 40 3954.57 8.79 |48,59 _5.79 56.83 L_O 9 34

OlFFER_NTIAL CCRI_CTIONS NI0-COUR_ EXECUTION ACCURACY

TOE -.Z419 TRA -.560_ TC3 1.0170 BAU ._184 5_T J024._ S_R 524.1 5(;3 193.2

ROE -.274! RRA .096§ RC3 ._4_ FAU ,0498_ RRT .55B_ F_F -.62_4 RTF -.B!06

roe .t358 FRA .0354 FC3-2.87_4 B_k ° 33_5 _ ||50.6 R23 -.105_ R!3 -.8315

BOE .3655 9RA .3729 8C3 1.0874 F_P -530 _| !O73.1 ,_2 4!5.! THA |8._7

7.239 DP4 28.05 RAP 35.96 ECC l.Z6t3

PO CST TIM IN! 2 LAT IN! 2 LONG

_46.5 -25.75 62.34

37|fl.8 -09 |7!.98

1758.0 -26.74 40.86

349_.6 ,97 154.12

J497.7 -29.33 J9.49

3325.7 3.26 140.79

ORBIT CETERMINATION ACCURACY

ST 409.0 SR 415.9 SS |5_.8

CRT ._6|4 CRS .9509 CST .9354

LSA 582.5 MS_ 153.6 SSA 3l.O

ELI 56_.7 EL2 153.5 ALF 45.55

ARRIVAL CATE MAY 3 1969

123.29 ECC .L:_3449 INC 1.1185 Vl 30.?II

296,00 RCA 98.08 APO 149.50 v? 34.954

I?.43 ZAC !29.30 ETC J49.47 CLP -J3.3H

6.834 OPA _9.41 RAP 36,16 ECC 1._473

PO CST TIN !NJ Z LAT IN| _ LONG

!982.7 -24.75 57.93

3757.9 1.34 174.16

1697.4 -25.68 36.67

35!8.4 2.|9 156.08

!434.0 -28.12 |5.77

3354.6 4.36 142.30

ORBIT 0ETERMINATION ACCURACY

ST 394.0 SR 407.6 55 125.2

CRT .8577 CRS .939_ (St .9097

LSA 559.5 MSA J5|.2 SSA 34.!

ELI 546.4 EL2 JS|.J ALF 46.13

L_UNCH C4TE FEB 4 1969 FLIGHT TINE 90.00 ARRIVAL _4TE M_Y 5 I969

HELIOCENTRIC CONIC

RL 147.49 LAL .00

RP JD8.45 LAP .91

RC 56.196 GL 6.77

PLANETC_C[NTRIC CONIC

C3 |4.3!0 VHL 3.783

LNCH AZMTH LNCH TIME IN| LAT

90.00 ! 36 14 -25.60

gO.O0 16 39 24 6,45

lOO.O0 3 3 4! -26.69

JOO.OO 17 54 38 7.43

IIO.O0 4 25 43 -29.54

110.00 18 49 5 9.98

DIFFERENTIAL CORRECTIONS

TOE -,Z237 TRA -.3408 TC3 1.09_8 B4U .2293

RI_ -.Z§97 RRA .0989 Re3 .473! r_u ,05438

rOE .0979 FRA .0055 FC3-3.2901B_P 3431

BOE .3429 _A .3548 Be3 1.!936 FSP -599

01STANCE 239.427

LOL 135,01 VL 27.023 GAL -3.46 AZL 99.05 HCA 105.84 SMA 124.0_ £CC .19768 INC ,9467 vI 30.2II

LOP 240.95 VP 37,||9 GAP -9,_4 AzP 90.26 T_L |94,34 TAP 300,19 RCA 99.55 APO 149.6| V_ 34.94_

GP 17.37 ZAL 120.!7 ZAP 23.37 ETS 316.64 ZAE 144.59 ETE I9.70 7AC 129.f19 ETC 147.I5 CLP -]5.89

DLA !1.99 RAL 10.77 RAO 6567.6 VEL 11.649 PTH ?.04 VHP 6.455 CPA _],96 RAP 36.28 ECC 1.?355

L-! T!ME !NJ LONG !NJ RT ASC IN| A?'NTH !NJ TIME PC) CST T!M IN| 2 LAT IN| Z LONC

25J8.81 61.70 _30.33 102.54 2 19 13 1919.9 -23.62 53.59

4400.04 J93.19 226.08 62.37 17 52 44 3900,0 2.70 176.51

_236.78 40.68 2_0,05 104.00 3 i0 5H J636._ -_4,49 32.56

4157.30 !64.81 225.55 60.96 19 3 55 3557.3 3.50 |59.Z?

I980.07 _0.25 L_9oI_ 108.03 4 59 43 1380.1 -26.80 12.14

3986.78 150,3_ _4,00 57,14 !9 55 3_ 3396,9 5,58 143.99

MID-COURSE EXECUTION ACCURACY ORBIT CETERMIN4TION _CCURACY

S6T I039.3 S_R 5_3.4 _G3 215.4 ST 374.8 SR 396.Z $S 92.6

RRT .607! RRF -,6869 RTF -.B173 CRT .9504 CRS .897| CST .8437

!177.6 _23 -.!g_06 R!3 -.8432 LS_ 531.3 MSA 149.1 SSA 37.9

SGI 1102.2 S(,2 414.8 TH_ 21.03 ELl 524.6 EL2 148.9 ALF 46.87

LAUNCH OATE FEB 4 1969 FLIGHT TINE 9_.00 ARF(IVAL CATE MAY 7 19£'9

HELIOCENTRIC CONIC 0ISTAN_E _46.089

RL 147.49 LAL .OO LCt. 135.O! VL 27.137 GAL -3.55 AZL 89,23 PICA 109.03 SM_ I_4.90 ECC .19163 INC .7696 V| 30.211

RP I08.49 LAP .73 LOP 244.03 VP 37,190 GAP -8.13 A2"P g0.25 TAL 195.3! TAP 304.33 RCA 1_0,99 AP_ |48.72 V2 34.929

RC 58.051GL 5.64 GP 18.82 ZAL !21.76 ZAP 26.17 ETS 319.14 ZAE |43.89 ETE 22.2? ZA( |29.F5 ETC 145.83 CLP -|8.53

PLAN_TOCENTRIC CONIC

C3 J3.7!| VHL 3.703 0LA |0.33 RAL 9.80 RAO 6567.5 VEL 1|.623 PTH _.04 VHP 6.102 CPA 32.40 RAP 36.20 ECC |.2256

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH !NJ TI_ PC, CST TIM INJ _ LATINJ _ LONC

90.OO J 45 53 2454.98 -24.58 57.30 'L_8.09 104.51 2 26 4_ 1955.0 -22.35 49.35

90,00 _6 22 0 4445.03 7.86 185.74 LP'_4.46 62.7! |7 36 5 3_45.! 4.|4 179.03

1(30.OO 3 !2 _ 2176.06 -25.6| _6.48 L_7.78 105.96 3 49 39 1576.I -?3.1_ ?8.53

1(30.00 17 38 12 4|99,2! 8.81 167.16 L_d3.96 61.3_ 18 49 12 3599.? 4.91 160.53

!lO.O0 4 32 16 I9"d5.98 -_8.34 16,50 L:_6.78 !09.96 5 4 22 1326,0 -25.36 8.59

l|O.O0 18 34 47 40L:_.05 !|.28 15_.23 LP'Z_.47 57.52 19 41 49 3422.0 6,91 145.85

OIFFERENTIAL C.CRRI_CTIONS MIO-COLM,_ E_(ECUTICN ACCURACY OR6110ETERMINA TION ACCURACY

TOE -._22 TRA ,32|7 TC3 !,|690 _AU .2_9 SGT |050,_ _GR 591.5 SG3 240.2 ST 348.9 SR 390.3 SS 59.?

ROE -.2436 RRA .10_ RE3 .576! FAU .05942 RRT ,6536 _ -.742J RTF -.8743 CRT .9369 CRS .694_ CST .5986

FOE .0479 FRA -.O269 FC3-3.7_18 8SP 3575 _ |L_5.5 R"Z3 -.1349 R13 -.8565 LSA 496,3 MSA |47.0 SSA 42._

_O£ .3166 BRA °3375 BC3 1.3032 FSP -679 $61 !13|.7 SG2 415.5 THA _3.57 ELI 494.7 EL2 146.8 ALF 47.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)

LAUNCH DATE FEB 4 1969 FLIGHT TIE 94.00

HELIOCENTRIC CONIC DISTANCE Z§2.73!

RL 147.48 LAL .DO LOL 135.01 VL 27.239 GAL -3.63 AZL 89.41 HCA JlZ.ZI SMA

RP 108.53 LAP .54 LOP 247.21 VP 37.253 GAP -7.45 AZP 90.22 TAL J96.24 TAP

RE 59.98§ GL 4.39 CP 20.43 7AL 123.25 ZAP 29.19 £TS 321 .26 ZAE 143.29 ETE

PLANE TOCENTR I C CONIC

C3 13.211 VHL 3.635 CLA 8.64 RAL 8.97 RAO 6567.5 VEL 11.602 PTH 2,03 VHP

LNCH A/MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 1 56 18 2391.12 -23.42 52.98 226.11 106.38 2 36 9

90.00 16 5 D 4492.77 9.34 188.46 223.13 63.15 17 19 53

10{3.00 3 21 51 2115.22 -24,41 32.36 225.78 107.81 3 57 6

IOO,OO 17 22 9 4243,89 10.26 169.68 22Z.64 61.77 18 32 53
110.O0 4 39 39 1871.72 -27.03 12.83 224.73 111.77 5 10 51

110.O0 18 Z0 50 4060.16 12.66 154.31 L_21,2Z 57,98 19 28 30

ARRIVAL C4TE MAY 9 1969

125.45 ECC .18628 IN{ .5857 Vl 30.211

308.45 RCA 102_08 APO 148.82 v? 34.917

25.04 ZAC 127,96 ETC 144.54 CLP -21.31

5.776 0PA 34,03 RAP 35.87 ECC 1.2174

PC) CST TIM INJ 2 LAT INJ 2 LONG

1791.I -20.96 45.18

3892.H S.67 181.71
1515.2 -21.74 24.58

3643.9 6.40 163.01

1271.7 -23.83 5.12

3460,Z 8.34 147.88

ORBIT 0ETERMINATION ACCURACY

ST 322.4 SR 359.8 SS 49.3
CRT .8170 CRS -.1222 CST -.2312

LSA 460.8 MS4 145.5 SSA a7.5

ELi 46,0.8 EL2 145.2 ALF 48.83

DIFFERENTIAL CORRECTIONS MI0-COURS_E EXECUTION ACCURACY
TOE -.1814 TRA -.3065 TC3 1.2271 BAU .2487 ,_T 1053.5 _ 639.7 S&3 266.7

ROE -.2258 RRA .1054 RC3 .6938 FAU .06478 RRT .6939 RR_ -.7923 RTF -.8271

FOE -.0127 FRA -.0583 FC3-4.2449 BSP 366i SGB 1232.5 R_3 -.1513 RI3 -,8679

BOE .2896 BRA .32A1 8C3 1,4053 FSP -762 SGI 1159.2 .%2 418.6 THA 26.58

LAUNCH DATE FEB 4 1969 FLIGHT TIE 96.00

HELIOCENTRIC CONIC DISTANCE 259.352

RL 147.48 LAL .O0 LOL 135.01 VL 27.329 GAL -3.70 AZL 89.61HCA 115.39 SMA 126.04 ECC .18157
RP 108.57 LAP .36 LOP 250.39 VP 37.308 GAP -6.BO AZP 90.17 TAL 197.12 TAP 312.51 RCA 103.16

RC 61.981 GL 3.00 GP LP'Z.23 ZAL 124.62 ZAP 32.44 ETS 325.11 ZAE 142.77 ETE 28.21 ZAC 126.99

PLANETOCENTRI( CONIC
C3 12.798 VHL 3.577 OLA 6.85 RAL 8.31 RAO 6567,5 VEL 11.584 PTH 2.03 VHP 5.478 0PA 35.77
LNCH A2"MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A$"NTH INJ TIM_ PO C$T TIM

9(].00 2 7 36 2327.02 -L;_.I3 48,73 224.42 108.13 2 46 23 1727.0

90.00 15 48 25 4543.17 10.88 191.37 222,09 63,69 17 4 8 3943.2
I(30.O0 3 32 12 2054.11 -23.08 28.31 224.07 109,55 4 6 27 1454.1

IOO.(30 17 6 ,_9 4291.31 11.77 172._9 221.62 62.32 18 18 O 3691.3

110.(30 4 47 56 1817.14 -25,60 9.23 _2.88 113,47 5 18 13 1217,1

IIO.O0 18 7 15 4101.05 14.13 156.58 2_.25 58,54 19 15 36 3501.1

OIFFERENTIAL CORRECTICIq$ MID-COURSE EY_CUTION ACCURACY

TOE -.1599 TRA -.2939 TC3 1 .2569 BAU .2576 SGT 1048.3 SGR 700.1 $63 295.2

ROE -.2051 RRA .I091 RE} .8283 FAU .07047 RRT .7272 RRF" -.8364 RTF -.8275

FOE -.0872 FRA -,O_6 FC3-4.7671 8SP 3763 ,_ 1260.6 R_3 -.1665 R13 -.8797

_E .2601BRA .3135 8C3 J.5053 FSP -854 5(;1 1187.0 ._2 424.5 THA 30.15

ARRIVAL GATE MAY 11 1969

INC .3934 Vl 30.211

APO 148.93 V2 34.906

ETC 143.32 CLP -24.25

RAP 35.26 ECC 1.2106
INJ 2 LAT INJ 2 LONG

-19.45 41.09

7,26 184.56

-20.20 20.70

7.97 165.66

-22.20 1.72

9.86 150,07

ORBIT DETERMINATION ACCURACY

5T 294.2 SR 333.2 $S 84.4

CRT .7867 CR$ -.7032 CST -.7452

LSA 425.6 MSA 144.2 $SA 53.2

ELI 420.6 EL2 143,9 ALF 4_.51

LAUNCH DATE FEB 4 1969 FLIGHT TIME 98.00 ARRIVAL DATE MAY 13 1969

HELIOCENTRIC CONIC
RL 147.48 LAL .DO

RP 108.60 L4P ,17

RC 64.032 GL 1.48

PLANETOCENTRIC CONIC

C3 J2.46| VHL 3.530

LNCH AZMTH LNCH TIME

90.O0 2 19 52

90.00 15 32 12
100.00 3 43 33

1(](3.00 16 51 12

llO.O0 4 57 lO

110.(30 17 54 4

OIFSERENTIAL CCRRECTION$

TOE -.1379 TRA -.2837

ROE -.1806 RRA .1130

FDE -.1783 FRA -.1165

BOE .2273 BRA .3054

0ISTANCE 265.949

LOL 135.01 VL 27.409 GAL -3.76 AZL 89,81HCA 118.56 SMA 126.57 ECC .17744 INC .1901 VI 30.211

LOP 253.57 VP 37.356 GAP -6.17 AZP 90.09 TAL 197.95 TAP 316.51 RCA 104.11 APO 149,02 V2 34.894

GP 24.22 ZAL 125,85 ZAP 35.92 ETS 324.78 ZAE 142.29 ETE 31.77 ZAC I25.74 ETC 142.20 CLP -27.3_

CLA 4.98 RAL 7.81RA0 6567.5 VEL 11.569 PTH 2.02 VHP 5.209 0PA 37.62 RAP 34.32 ECC 1.2051

L-I TIME INJ LAT INJ LC_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2262.40 -_.70 44.53 223,03 109.77 2 57 34 1662,4 -17.82 37.04

4596.39 12,46 194.47 221.35 64.37 16 48 49 3996.4 8.91 187.59

1992.46 -21.62 24.31 222.66 111.17 4 16 45 1392.5 -18.55 16.86

4341.55 13.34 175.29 22I].90 63.EK) 18 3 33 3741.6 9.61 168.4_

1762.04 -24.06 5.69 221,53 115.05 5 26 32 1162.0 -20,48 358.37
4144.74 15.67 J59.03 Z19.58 59.22 19 3 9 3544.7 11,47 152.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TC3 1.2699 8AU .2673 SGT IO33.2 SGR 774.3 SC,3 325.2 ST 264,7 SR 299.0 SS 142.1

RC3 .981! FAU ,0764! RRT .7519 RRF -.8736 RTF -.8248 CRT .7394 CRS -.8407 CST -,8337

FC3-5.3089 BSP }864 SGB 1291.2 R'Z3 -.1780 R13 -.8924 LSA 394.6 MSA 143.0 $5A 59.1

8C3 I .6047 _SP -951 5_! 1216.2 ,$62 433.8 THA 34.37 ELI 372.9 EL2 142,9 ALF 49.69

LAUNCH DATE FEB 4 1969 FLIGHT TIME JO0.00 ARRIVAL DATE MAY 15 1969

HELIOCENTRIC CONIC

RL 147.48 LAL .O0

RP 108.64 LAP -,02

RC 66.131 GL -.19

PLANE TOCENTR I C CONIC

C3 12.192 VHL 3.492

LN04 A2"MTH LNCH TIME
90.00 2 33 15

90.00 15 16 18

10(3.OO 3 56 0

100.(30 16 36 14

110.00 5 7 30

110.00 17 41 14

DIFFERENTIAL CCRRECTION$

TOE -.1149 TRA -,2751 TC3 1.2626 BAU .2789

ROE -.1506 RRA .IITI RC3 1.1547 FAU .08257

FOE -.2899 FRA -.1421 FC3-5.8627 8SP 4014
BOE .1894 _A ,2990 8(3 1.7110 FSP -I058

DISTANCE 272.5_

LCL 135.O1 VL 27.479 GAL -3.82 AZL 90.02 HCA 121.74 5_4A 127.03 ECC .17383 INC .O210 Vl 30.211

LOR 256.74 VP 37.397 GAP -5.58 AZP 89,99 TAL 198.70 TAP 320.44 RCA 104.95 APO 149.11 v2 34.883

GP 26,43 ZAL 126.92 ZAP 39.65 ET8 326,37 ZAE 141.79 ETE 35.78 ZAC 124.18 ETC 14J.21 CLP -30.70

OLA 3.03 RAL 7._0 RAO 6567.5 VEL !1.558 PTH 2.02 W4P 4,970 OPA 39.58 RAP 33,00 ECC J.2007

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2196.82 -19.13 40.36 221.94 111.28 3 9 52 1596.8 -16,07 33.02

4652.70 14.10 197,B0 2"_0.93 65.19 16 33 51 4052,7 10.64 1_._3

1929.89 -20.02 £'0.35 221.56 112.67 4 28 I0 1329.9 -16.78 13.06

4394.67 14.97 178.41 2L_0.50 63.82 17 49 29 3794.9 11,33 171 .51

1706.13 -E"Z.40 2.19 220.39 116.52 5 35 56 1106.1 -18.66 355.06

4191.40 17.27 161.69 219.22 60.03 I8 51 5 3591,4 13.16 155.00

MID-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1008.6 SGR 865.1 $63 356,7 ST 233.7 SR 254.9 SS 213.1

R_T .7686 RR$" -.9041 RTF -.82'0I CRT .6612 CRS -.8738 CST -.8270

568 1328,8 R_3 -.ISl| RJ3 -.907_ LSA 375.4 MSA 141 .7 SSA 63.6

S(,1 1251.7 SG2 445.9 THA 39.33 ELI 315.5 EL2 141.7 ALF 48.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. |968-69)

LAUNCH 0ATE FEB 4 ]969 FLIGHT TIME |02.00 ARRIVAL CATE MAY |7 1959

HEL IO(ENTRIC C_]C

RL 147.48 LAL .00 LOL ]35.0l VL 27.540 GAL

RP J08.67 LAP -.ZI LOP 259.92 VP 37.432 GAP

RE 6_.274 GL -Z.02 GP 28.8§ ZAL 127.92 ?AP
PLANE TOCENTR ]C CCINI C

C3 11 .987 VHL 3.462 CLA .99 RAL 7.37 RA0 6567.5 VEL 11.549 PTH Z.02 VHP 4.763 DP4 41 .64 RAP 3J .26 ECC 1 .1973

LNCH AZMTH LNCH TIME L-J TIME JNJ LAT IN] LONG JNJ RT AS_ |NJ 42MTH IN] TIME PO CST TIM IN] 2 LAT INJ Z LONG

90.00 Z 47 56 2129.77 -|7.42 36.18 221.16 112.66 ] 23 26 1529.8 -14.20 28.99

90.00 15 0 37 4712.57 15.7Lq 201.40 220.84 66.18 16 19 9 4112.6 12.43 194.32

100.00 4 9 44 1865.91 -18.30 16.38 2L_0.77 114.06 4 40 50 1265.9 -14.99 9.E4

]00.00 16 21 3(] 4451.66 16.64 181.80 220.43 64.91 ]7 35 41 3951.7 13,11 I74.79

11(:1.00 5 ]9 2 1649.00 -20.62 359.72 219.57 117.89 5 46 31 1049.0 -]6.73 351.75

1]0.O0 17 29 41 4241.33 19.95 164.60 219.19 6! .00 ld 39 22 3641.3 14.93 157.78

C[$TANCE 279.070

-].86 47L 90.25 HCA ]24.91 5NA 127.44 ECC .17069 JNC .Z541 Vl 3_.21t

-5.00 AZP 89.85 TAL 199.37 T4P 324.28 RE4 105.69 4PO 149.?0 v? 34.873

43.61ETS 327.94 Z4E 14J.19 ETE 40.25 ZAC ]72.3] ETC 140.40 CLP -34.74

OIFFERIENTIAL CORMECT|ONS MIC-COUR._ EXECUTION ACCURACY ORBIT DETERIWINATICIW ACCUR4CY

TOE -.0954 TRA -.2716 TC3 1.2195 BAU .2910 SGT 969.6 5(,R 971.6 SG3 ]87.4 ST 209.2 SR L_I.I $5 290.9
R_£ -,1148 RRA ,|1_ RC3 1.3459 FAU .0_43 RRT .7726 RR$" -.9279 RTF -.8072 CRT .5395 CRS -.9638 CST -.78§0

FOE -.4170 FRA -.1567 FC]-6.]d69 BSP 4140 S_8 1372.6 _3 -.1782 RJ3 -.9216 LSA 380.7 HSA 140.8 554 63.9

BOE .1493 BRA .2969 BE3 I .8162 FS.° -1159 SGI 1292.2 SG2 46_.8 THA 45.08 EL] 254.7 EL2 139.] 4LF 42.90

LAUNCH 04TE FE6 4 1969 FLIGHT TIME 104.00 ARRIV4L 0ATE

/'_L[(X_ENTRIC CONIC DISTAN(:E 2B5.593

RL ]47.49 LAL .00 LCL 135.01 VL 27.592 GAL -3.90 AZL 90.50 HCA 128.08 SMA 127._0 ECC .16798 INC .5028 Vl ]WD.?]J

RP 108.70 LAP -.40 LOP 263.09 VP 37.462 GAP -4.45 AZP 89.69 TAL 199.96 TAP 328.04 RCA 106.33 APO 149.27 V? 34.862

RE 70.456 GL -4.03 GP 31.50 ZAL 1_8.51 ?AP 47.B0 ET5 329.57 ZAE 140.42 ETE 45.17 ZAC 1L:>O.12 ETC 139.90 CLP -38.01
PLANIETC_'ENTRIC CONIC

C3 11.942 VHL 3.44J OLA -1.J6 RAL 7.45 RAO 6567,5 VEL |J.54_ PTH 2,0| VHP 4.590 OPA 43.78 RAP 29,03 ECC 1.1949
LNCH AZNTH LNCH T|ME L-I TII4E IN] LAT IN] LONG IN] RT AS_ IN] A?_4TH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 3 4-11 2060.54 -15.56 31,96 L_20.72 113.96 3 38 31 1460.5 -12.19 24.90

90.O0 14 44 58 4776.69 17.50 205.3! LP'ZI.JO 67.38 J6 4 35 4176.7 14.28 z98.J1

100.00 4 24 59 1799.90 -16.4_ 12._ 22t],31 J15.34 4 54 59 1199.9 -12.87 5.39
100.00 16 6 51 4512.57 18.37 185.50 LP?O,71 66.00 17 2Z 4 3912.6 14.97 178.35

110.OO 5 ]1 59 |590.16 -18.7| ]55.L>2 219.07 119.14 5 58 _9 990.2 -14.68 349.4?

110.O0 17 16 20 4295.07 20.69 167.79 _19.5| 62.16 18 27 55 3695.1 16.90 160.82

0IFFERENTIAL CORRECTIONS MI0-COU_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0K -.0789 TRA -.2714 TC3 1.|435 BAU .}0§6 SGT 917.0 SGR |09§.] SG3 416.5 ST 190.2 SR 136.8 SS 376.9

RI_ -.0712 RRA .IL_ RE3 1.5549 FAU .09_] RRT .7635 RRF -.9460 RTF -.7855 CRT .3126 CR5 -.7814 CST -.7215

FDE -.5623 FRA -.16Oi rC3-6.Sf193 8SP 4_30 5GB 1428.5 R_] -.1648 RJ] -.9167 L5_ 416.7 HSA .140.8 S54 58.8

BOE .1062 _RA .2971 BC] I .9300 FSP -|256 5_! I]44.fl SG2 48_.4 TH_ 5].58 ELi 198.4 EL2 C124.6 4LF _1.49

MAY 19 ]969

L_UNCH C4TE FEB 4 ]969 FLIGHT TIME _06.00 ARRIV4L C4 TE M4_ ?l ]969

HELIOCENTR|C CONIC

RL ]47.48 LAL .00

RP 10_.73 L4P -.58

RE 72,677 GL -6.23

PL4N_T(XENTRIC CONIC

C3 11.761 VHL 3,429

LNCH 4_MTH LNCH TIME
_0.00 3 22 ]7

90.00 !4 79 9

10(3.00 4 42 1

100.00 I_ 52 6

llO.O0 3 46 34

110.00 17" 4 2

015TAN(E 292.090

LOL 135.01 VL 27.637 GAL -3,92 AZL 90.77 HCA 131.25 SMA 128,10 ECC .16564 INC .7736 vI 30.Z11

LOP 266._6 VP 37.486 GAP -3.92 AZP 89.49 TAL _0_.46 T4P 33].70 RC4 106.88 4PO 149.3_ V? 34.853

GP 34.37 7AL 12_.99 ZAP 52.19 ET5 33].35 Z4E 139.40 ETE 50.49 ?AC ]17.62 ETC 139.46 CLP -47.03

0LA -3.44 RAL 7.74 RA0 6S67.4 VEL 11,539 PTH 2.01 VHP 4.453 DP4 45.99 R4P 26.76 ECC 1.1936

L-| TIME INJ LAT INJ LONG [NJ RT A_:_ INJ AZNTH INJ TIME PO CST TIN INJ 2 L4 T JNJ 2 LONC

19_8.27 -I].51 27.64 2L_).64 115.12 3 55 26 1388.3 -10.O2 20.70

4846.09 19.26 209.64 221.76 68.83 I_ 49 55 _246.1 16.27 207.79

1731.06 -14.37 8.]0 220._1 116,50 5 I0 52 1131.l -10.70 1.43

4578.51 70.i4 189.59 2_1.3_ 67.44 17 8 _5 ]978.5 16.91 182.79

1528.98 -16.64 551.6_ 218.9] 1_0.30 6 I_ ] 929.0 -12.49 345.03

4353.36 2_.50 171,35 2L_.23 63.56 18 16 36 3753.4 18.76 164.?_

ORBIT DETERNIN4TION 4CCURACY

ST ]76.5 SR 75.8 SS 47Z.4

CRT -.3266 CR$ -.2607 CST -.6467

L54 487.4 MS4 ]4J,5 554 50.O

EL] ]78._ EL2 70.9 4Lr 170.50

DIFFERENTIAL CC_R_CTIONS

TDE --0653 TR4 -.2728 TC3 1.0353 BAU .3Z38

ROE -.O169 RRA _1197 RC3 1.79OO FAU .09848

FOE -.72t'_O FR4 -.1524 FC3-7.2493 BSP 4539

BoE .067_ BR4 .2979 BE3 2.0592 FSP -1350

MIO-COURS[ EXECUTION ACCUR4CY

SGT 951.2 _ 1_]7.6 SG3 442.9

RRT .7190 RRF -.9597 RTF -.7521
S/.,B 1502.0 R23 o.1197 RI} -.9516

_1 1415.9 S_,2 50].2 THA 58,70

LAUNCH OATE FEE] 4 1969 FLIGHT TIME 108.00 4RRIV4L C4T£ MAY ?3 1969

HELIOCENTRIC CONIC

RL 147.49 LAL .OO

RP 108.76 LAP -.77

RE 74.919 GL -8.67

PLAN[TOCENTRIC CONIC

C3 11.74_ VHL 3.4?8 0LA

LNCH AZMTH LNCH TIM_ L-I TIME IN] LAT

90.O0 3 42 41 1911.84 -11.26

90.00 ]4 12 52 4922.06 21.06

IO(3.00 5 1 15 165_.42 -12.12

]00.00 15 37 0 4650.72 21.96
110.O0 6 3 7 ]464,71 -|4.40

110.OO 16 51 37 4417.19 24,38

CIFFERENTIAL CORRECTIONS

TOE -.0600 TR4 -.2781 TC3 .883_ _AU .]449

_oE .0498 RRA .1139 RE] 2.0105 F4U .I0J69

FCE -.9043 FRA -.1249 FC]-7.4935 BSP 4812

6CE .0773 ORA .3004 8C3 2.1961FSP -I422

01STANCE 298,561

LOL 135.01 VL 27.675 GAL -3.93 AZL 91.07 HCA 114.41 S,HA 129.36 ECC .16365 INC 1.0721 Vl 30.?]1

LOP 269.42 VP 37.505 GAP -3.41 A_P _9.25 TAL ;_00._6 TAP 3]_.27 RCA 107.36 APC) 149.37 V2 34.844

GP 37.45 ?_L 1_9.22 ZAP 56.74 ETS 333.]4 ZAE 138.06 ETE 56.14 74C 114.84 ETC 139.4] CLP -46.3]

-5.88 RAL 8.25 RAO 6567.4 VEL 11.538 PTH 2.0| VHP 4.357 CP4 48.2] R4P 2_.90 ECC 1.1933

ZNJ LONG ]NJ RT AS(: INJ AZ).fTH INJ TiME PO CST TIM INJ E LA T]NJ _ LONC
23,15 ZL::)0,95 136.J5 4 14 3] 131].8 -7._5 16.33

214.49 2_.94 70.62 15 34 54 4322.J 18.72 ?06.97

4.07 L;_"_O..50 117.5] 5 29 53 1059.4 -8.34 357.33

J94.18 222.49 69.20 16 54 30 4050.7 18.94 ]_6.69

348.05 219.18 121.34 6 27 32 864.7 -I0.]5 341,53
]75.35 221.38 65.26 18 5 ]4 38]7.2 ?0.83 ]68.00

MI0-COURSE EXECUTICN ACCURACY OR6IT DETERNIN4TION 4CCUR4CY

5GT 771.5 ,%R 1393.8 SC3 463.0 ST 173.3 5R ]07.9 SS 572._

RRT .6_56 RRF -.9697 RTF -.692] CRT -._269 CRS .8]]6 CST -.598!

S(;B 1593.1 R23 -,I089 RI3 -.9644 LSA 589.3 MS4 143.3 5S4 40.6

SGJ 1505.9 SG2 519.9 THA 6_.21 EL] J97.1 EL? 53.4 ALF 150.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 4. 1968-69 '

LAUNCH CATE FEB 4 1969 FL]GHT TIME ]10._0 ARRIVAL C_TE M_Y _ I_69

HELIC_ENTRIC C_IC

RL 147.4_ LAL .O0

RP I0_.7_ LAP -.95

RC 77.194 6L -II.37

PLANE TC(ENTRIC CONIC

C3 II._IH VHL ).4}_

LNCH AZMTH LNCH TIME

90.00 4 S 5_

9(I._0 13 59 4Z

I_0.00 S 23 II

I00.00 15 ZI 9

II0.00 6 22 ?

Ii0.O0 16 38 47

OIFFERENTIAL CORRECTIONS

TOE -.0645 TRA -.Z854 TC] .6914 BAU .3699

ROE .1284 RRA .1017 RE3 Z.7367 FAU .10_9

FOE-I.0869 FRA -.0764 FC3-7.5573 BSP 5148

DOE .1437 BRA ,302B BC3 ?.3412 FSP -1469

DISTANCE }05.006

LL_L 135._I VL 27.706 GAL -3.94 AIL 91.40 HCA 137.58 SMA 178.58 ECC .1619_ IN( 1.4045 V| 30.?II

LL'W_ 27_,59 VP }7.5_0 GAP -?.97 AZP 88.96 TAL 201,16 TAP 338.74 RCA I07.75 APO 149.40 V2 34.835

GP 40.71 ZAL I79.18 lAP 61.41ETS 335.62 ZAE 136.33 ErE 62.00 ZAC 111.81ETC 139.68 ELP -50._6

CLA -8.49 RAL 9.02 RAC 6567.5 VEL 11.541PTH 2.01 VHP 4.305 CPA 50.46 RAP 18.90 ECC 1.1945

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM JNJ Z LAT INJ 2 LONG

18Z9.83 -_.76 18.43 Z71.71 117.04 4 36 27 I729.8 -5.06 11.70

5006.54 22.86 _L:_].03 _74.47 72.8? 15 19 8 4406,5 _0.30 Z12,30

1580.70 -9.64 359.64 221.Z4 118.43 5 49 3? 980.? -5,76 352.99

4730.90 23.81 199.43 ??4.09 71.37 16 40 0 4130.9 21.04 191.72

1396.41 -It.95 344.78 219.87 I??.77 6 45 19 796.4 -7.60 337.88

4487.95 26.31 179.9A Z73.05 67.35 17 53 35 3888.0 ZA.OI 172.33

MI_-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sr_T 684.7 $CR 1567.0 $63 475.3 ST 180.5 5R 724.8 SS 676.5

RRT .5853 RRF -,9770 RTF -.5877 CRT -.7376 CRS .9706 CST -.6035

S(,B 1705.5 R'Z} -.0748 RI3 -.9743 LSA 7_0.0 MSA 1A5.8 SSA 32.3

S(.I 1619.? S(.? 535.5 THA 73.79 ELI 269.5 EL? 107.5 ALF 126.60

LAUNCH CArE FEB 4 1969 FLIGHT TIME 117.00 ARRIVAL CArE MAY 27 J 969

HELIOCENTRIC CONIC DISTANCE 311.423

RL 147.48 LAL .OD LOL 135.01 VL 27.731 GAL -3.93 AZL 91.78 14CA 140.74 _A 128.75 ECC .16057 INC 1.7795 Vl 30.21!

RP I08.BI LAP -1.13 LCP 275.76 VP 37.531 GAP -?.45 AZP 88.6_ TAL 701.37 TAP 347.10 RCA 109.08 APO 149.47 V? 34.827

RE 79.493 GL -14.37 GP 44.17 ZAL 1Z_.83 lAP 66.11ETS 338.76 ZAE |34.17 ETE 67.94 ZAC 108.58 ETC 140.79 CLP -55,67

PLANETOCENTRIC CONIC

C3 11.99(3 VHL ].463 CLA -11.]Z RAL I0.05 RA0 6567.5 VEL 11.549 PTH Z.0? VHP 4.302 CPA 5_.6] RAP I4.Z} ECC 1.1973
LNCH AZMTH LNAZH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

90.00 4 37 55 1740,75 -5,95 13.34 223.01 117.74 5 I 55 1140.3 -E.19 6.68

90.00 13 37 0 510_,18 Z4.64 _76.48 Z_6,59 75,58 15 _ } 4507.? 72.41 _18.51

IOO.00 5 48 34 1496,Z? -6,86 354.90 _27.51 119.16 6 13 30 896.? -?.97 348.33

100.OO 15 4 ) 48Z1.46 _5.64 L_05.53 _6.79 74.08 16 _4 _5 4_71.5 73.21 197.57

110.O0 6 43 54 I3Z?.9_ -9.75 340.30 _I.06 1_3.06 7 5 57 777.9 -4.83 334.00

110.O0 16 Z5 1? 4567.51 78.?9 185.Z8 725.32 69.96 17 41EO 3967.5 ?5.29 177.38

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0808 TRA -.Z916 TC] .4663 BAU .3994 $(,T 603.6 SGR 1741.5 S(.3 478.8 ST I99.4 SR 379.7 SS 785.1
ROE .ZZ60 RRA .0814 RC3 ?.4480 FAU .10751 RRT .4089 RRf" -._3 RTF -.4073 CRT -,7343 CRS .9975 CST -.6676

FOE-1.2731 rRA -.0133 FC]-7.4018 BSP 5590 S(,B 1843.1 RE3 -.0416 RI3 -.9815 LSA 881.9 MSA 148.0 SSA ?5.5

BO£ .7400 _A .30?B BC] ?.49LPO F_ -149_ 5_I 1760.8 $67 544.8 THA 81.07 ELI 410.2 EL? I75.3 ALF 113.41

L_UNCH DATE FEB 4 1969 FLIGHT TIME 114.00 ARRIVAL DATE MAY 29 I969

HEL I(XENTRIC CONIC

RL 147.48 LAL .00

RP 108.83 LAP -1._0

RE 81._13 GL -17.71

PLANE TOCENTR[C CONIC

C3 IS.ZgB VHL 3.507

LNCH AZMTH LNCH TIME

90.00 5 4 48
90.00 13 15 51

I00.00 6 18 77

IO0.O0 14 44 54

110.00 7 9 _9
llO.OO 16 I0 ?I

DIFFERENTIAL CORRECTIONS

TDE -.1160 TRA -.7971 TC3 .L;_064 BAU .4316

RDE .3427 RRA .0493 RE3 ?.6170 FAU .09934

FOE-l.446(] FRA .0709 FC3-6.9933 B_ ° 6076

BOE .3613 BRA .3017 BC3 ?.6752 FSP -1473

LAUNCH DATE FEB 4 1969

DISTANCE 317.B15

LOL 135.01 VL 27.750 GAL -3.92 AZL 97.?I MCA 143.89 SMA 12_.88 ECC .15933 INC ?.?D_ Vl 50.211

LOP 278.92 VP 37.539 GAP -?.00 AZP 88.72 TAL ?01.4_ TAP 345.37 RCA 10B,35 APO 149.42 V2 34.B_0

6P 47.65 ZAL I?B.II lAP 70.76 ETS 341.79 ZAE 131.59 ErE 73.85 ZAC l_5.21 ETC 141.75 CLP -60.72

CLA -14.40 RAL 11.40 RAD 6567.5 VEL 11.56_ PTH 2.0? VHP 4.354 CPA 54.70 RAP B.91ECC I._024

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

1640.24 -2.76 7.73 ??4.97 118.J9 5 ]? 8 1040.2 1.03 1.10

5217.94 26.?9 Z34.16 ?_9.43 79.09 14 4_ 44 461Z.9 ?4.57 Z25.94

I407.61 -3.73 349.7Z ?_4.43 119.68 6 41 50 807.6 .25 343.19

4975.81 27.38 212.79 ?79.18 77.52 16 6 59 4375._ 25,39 204.56

1242.76 -6.74 336.04 ???.86 173,68 7 30 l? 647.8 -I.78 329._0

4658.4J 30.74 191.63 ??8.33 73.75 17 ?7 59 4058.4 E7.65 183.40

MI_-COLM_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(.T 555.0 SGR J�EO.6 S(,3 470.5 ST 741.9 SR 562.3 SS 890.5

RRT .1107 RRF -.9867 RTF -.1066 CRT -.8045 CRS .9976 CST -.7711

S(,6 1999.2 RE3 -.0125 RI3 -.9861 LSA 1069.8 MSA J51.0 SSA ?0.0

S(,! I971.7 S(,? 551.3 THA 98.00 ELI 597.0 EL2 135.3 ALF 110.18

FLIGHT TIME 116.00 ARRIVAL CArE MAY 31 1969

HELIOCENTRIC CONIC

RL J47.48 LAL 3]0

RP 108.85 LAP -1.47

RC 84,153 GL -71.46

PLANETOCENTRIC CONIC

C3 17.798 VHL ].577

LNCH AZMTH LhK_H TIME

90.00 5 43 39

9O.OO 17 50 34

IO0.OO 6 54 34

10¢3.00 14 2? L:_

110.OO 7 39 59

110.00 I5 53 ?5

DIFFERENTIAL CCRRECTIONS

TDE -.1738 TRA -._968 TC) -.0693 BAU .4667

mDE .4_18 RRA .0019 RC3 ?.7767 FAU .09383

FCE-J.6OI4 FRA .J658 FC3-6.]47J BSP 665]

BCE .5121 BRA ,_96_ BC3 2.7?76 FS@ -14_3

DISTANCE 374.179

L0L 135.01 VL 27.764 6AL -3.89 AlL 97.71 i-l_A 147.05 _MA I78.98 ECC .15835 INC 2.7078 Vl 30.211

LOP Z8_.08 VP 37.543 GAP -1.56 AZP 87,73 TAL ?01.49 TAP 348.54 RCA 108.56 APO 149.41 V2 34.81 3
6P 51.78 ZAL 1_7.00 ZAP 75.75 ETS 344.78 ZAE I78.59 ETE 79.6? ZAC 101.77 ETC 14_.56 CLP -65.99

0LA -17.77 RAL 13.10 RAO 6567.5 VEL li.584 PTH Z.O] VHP 4.470 DPA 56.63 RAP Z.94 ECC 1.Z106

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ Z EAT INJ Z LONG

15Z4.97 .96 1.30 ??7.80 118.30 6 9 4 925.0 4,74 354.65

5345.?1 ?7.65 ?4}.60 ?33.09 83.63 14 19 39 4745,Z ?6.48 Z35.13

I796.13 -.13 343,87 _77.|_ 119.89 7 16 10 696.1 3.85 337.34

5049.30 ?8.89 ?_1.66 732,91 81.95 15 46 ?9 4449.3 _7.47 _13.14

I153.87 -?.87 331.37 ?75.48 1_4.08 7 59 l_ 553.9 1.62 325.16

4764.31 37.07 199.34 737.74 77.47 17 J_ 49 4164.3 30.01 190.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,._,T 573.7 $GR _98.0 $63 451.3 ST 316.1 SR 77}.8 SS 992.3

RRT -.7615 RRF -.9890 RTF ._669 CRT -.8797 CRS .9991 CST -.8637

._T,B7175,0 RE3 .0114 RI3 -.9889 LSA J788._ MSA 153.5 SSA I5.8

S61 _I03.7 $67 557.? THA 94.39 ELI 823.9 EL2 141.? ALF 110.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69_

LJUNCH {]ATE FEB 4 1969 FLIGHT TIE llSo00 ARRIVAL _ATE JUN Z 1969

HELIOCENTRIC CONIC 01STANCE 330.517

RL 147.48 LAL .OO LOL 135.O| VL 27.774 GAL -3.85 AZL 93.30 HCA 150.20 SNA 129.05 ECC .|5756 INC 3.2994 VI 30.231

RP I0_.87 LAP -| .64 LOP 285.25 VP ]7.544 GAP -1.|4 kiP 87.14 TAL 20|.40 TAP ]51 .60 RCA 108.71 APO 149.38 VZ ]4.807

RC 86.508 GL -25.6§ GP 54.99 ZAL 125.42 ZAP 79.48 ETS 348.75 ZAE lZ5.22 ETE 85,2| ZAC 98.3| ETC 144.23 CLP -71.45
PLANE TOCENTR Z( CONIC

C3 13,578 VHL 3,685 CLA -21 ,46 RAL |5.2! RA0 6567.5 VEL J! .617 PTH 2.04 VHP 4.661 _PA 58.39 RAP 356.35 ECC ! .2Z35

LNCH A;FMTH LN_H TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII( PO CST TIM INJ Z LAT ]NJ 2 LONG

9(3.00 6 3.] 26 1384.53 5,47 353,44 23J.83 117.83 6 56 ]0 784.5 9.15 346.69

90.00 12 J7 4! 55||.25 28.32 255.69 237.62 89.65 13 49 32 491J.3 27.97 247.04

100.00 7 39 59 1169,71 4.15 336.9_ 231.11 lj9.63 7 59 29 569,7 8.07 330.37

IOO.OO 13 53 48 5201.3! 29.82 232_85 237.58 87.77 15 20 29 4601.3 29,19 224.JO

110.00 8 17 J2 |053.06 .98 326.11 229.13 124.17 8 34 45 453.1 5.46 3J9.88

110.00 t5 3.3 4 4_90.73 33.54 _8.91 237._,3 82,95 16 54 35 4290,? 32.20 199.93

CIFFERENTIAL CORR_:CTIONS MI0-CC_)R._E EXECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

TOE -.2636 TRA -.2_ TC3 -.3476 BAU .5017 ._ST 682.0 SGR 2258.9 SG3 420.1 ST 434.6 SR J006,7 SS 1081 ,8

ROE .6459 RRA -.O608 RC3 2.7420 FAU ,08580 RRT -.5715 RRF -.9910 RTF ,5768 ERT -.9319 ORS .9997 CST -.9Z4S

FOE-! .7237 FRA .2717 FC3-5.4703 BSP 7240 SG_ 2359.6 R23 .0309 RI3 -.9906 LSA 1532.3 MSA 156.6 SSA 12.4

BGE .6977 BRA .Z944 8C3 2,7639 F_ -1329 SG! 2294,4 _,2 551.0 THA 100.40 ELI 1086,7 EL2 146.0 ALF 112.34

LAUNCH OATE FEB 4 J969 FL|GHT TIME |20.00 ARRIVAL CATE JUN 4 1969

H_L ]C_ENTRI C CONIC

RL |47.48 LAL .00

RP ).08.89 LAP -| ._

RC 88.877 GL -_0.32

PLANF TO(ENTR IC CONIC

C3 J4.787 VI-IL 3.845
LNCH AZMTH LNCH TIlE

90.00 7 45 EO

gO.OO II 26 57

1OO.00 8 41 56

100.00 13 12 43

110,[30 9 4 29

110.00 15 6 39
O I FFERENTIAL CCRR'ECTIONS

T0£ -.394_ TR/_ -.2636 T(3 -.5990 BAU .5359

R0£ .8397 RRA -.1482 RE3 2.6436 FAU .0758_

F02-|.8076 FRA .3779 FC]-4.4396 BSP 7853

802 .9279 BRA .3024 BC3 2.7106 FSP -120._

0ISTANC£ 336.828

LCL |35.O1 VL 27.779 GAL -3.8| AZL _.02 PICA 153.35 SMA

LCP 288,41 VP 37.543 GAP -,74 AZP 86.41 TAL 201,22 7AP

GP 58.77 ZAL 123.33 ZAP 83.34 ETS 35].22 ZkE 121.50 ETE

129.08 EC( .J5694 iNC 4.0164 VI 30,21!

354.57 RCA 108,82 APO 149.34 V2 34.802

90,60 ZAC 94.89 ETC 146._5 CLP -77.O7

OLA -25.50 RAL 17.83 RA0 6567.6 V_L 11.669 PTH 2.05 VHP 4.946 CPA 59.99 R_P 349.16 ECC J.2434

L-I TIME INJ L_T INJ LONG JNJ RT AS_C |NJ A2"NTH INJ TIME P() CST TIM INJ 2 LAT INJ 2 LONG

1187.56 11.56 342.18 237.77 116.03 8 5 7 587.6 I4.97 335.16
5745,85 27,23 _72.74 242.85 98.10 J3 2 23 5145,8 28,07 264.17

|0(34.81 9.61 327.73 236.75 118,44 B 58 41 404.8 13.34 3L_.92
5403.83 29.40 247.87 243.|5 95.64 14 42 46 4803.8 29.87 239.10

934.O8 5,5E 319.88 254.26 12_,79 9 _ 3 334.1 9.92 313.56

5047.32 34,18 _21,08 243.43 90,12 16 30 47 4447.3 33,82 211.85

MIDoCOUR._ EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

S_-T 864.7 SGR 2_99.8 S(,3 379.6 ST 602.9 SR 1254.B SS 1134.6

R_T -.7548 _ -,9925 RTF .7597 CRT -.9616 CRS .9999 CST -.9588

2550.8 R23 .0463 R13 -.9916 LSA 180|.5 MSA 159.3 SSA 9.7

S(,1 2491.6 SG2 546,] THA |06.01 EL! J384 .O EL2 150 ,O ALF 115.ll

LAUNCH C_TE FEB 4 1969 FLIGHT TIM_ 122.00 ARRIVAL DATE JUN 6 1969

HELIO(ENTR|C CONI(

RL 147.4_ LAL .00 LOL 1 ]5.01 VL 27.780 GAL

RP 108.90 LAP -1,96 LOP _9].57 VP 37,539 GAP

RE 91.256 &L -35,50 CP 62.66 ZAL 120,69 7AP 86.72 ETS 358.22 ZAE 117.46 ETE
PL_NETC_ENTR|C CON|C

C] 16.687 VHL 4.085 CLA -29.86 R_L 21.05 RAC 6567.7 VEL 11.750 PTH 2.07 VHP 5.354 0PA 61.43 R_P 341.3!

LNCH AZMTH LNCH TINC L-| TIM_ [NJ LAT INJ LONG INj RT ASC INJ AZNTH INJ TIlE PO CST TIM INJ _ LA T

_0.09 d 28 8 1110.35 21.71 ]41.14 247.J4 ]J],0] 8 46 38 510.4 24.]7

99.9J I1 9 32 5877.73 21.72 280.77 247.15 |11.02 12 47 29 5277.7 24.38

IOO.OO 10 59 14 622.58 L_3.86 304.95 246.79 111.91 11 9 36 22.6 23.65

IOO.OO 11 21 7 5840.74 22.57 278.36 247.49 110.14 12 58 28 5240.7 25.11

110.OO I0 9 39 779.31 11.29 ]11.61 241.68 122.48 10 22 38 179.3 15.49

]10.OO 14 27 11 5256.77 32.96 237.27 250.61 99.61 15 54 48 4656.8 33.94

CIFFER[NTIAL CORI_C T|ONS M_0-COURS_ EXECUTION ACCURACY

ROE I ,0704

FOE-I .8505

BOE I .2187

0]STANCE 343.110

-3.75 _ZL 94.91HCA |56.49 _1_ 129.09 ECC ._5647 INC 4.9094 V| ]O.211

-,_5 AZP 85,50 TAL 200.95 TAP ]57.44 RCA I08,89 APO 149,29 v2 34.797

95.84 2AC 91,52 ETC 148.66 CLP -_2.84

T2A -.2J43 T_3 _.79i5 BAU .5677 :_3_,R 2517,4 ,_3 332.6

RRA -.2609 RC] 2.4188 FAU .06460 RR7 -.8531 RRF -.99_ RTF .8578

FRA .4729 FC3-3.3514 BSP 8514 S_ 2746.6 R23 .0576 R13 -.9923

BRA .3377 BE3 2.5450 FSP -1060 SOl 2693.8 _2 535.6 TH_ 111 .}0

Ecc 1.2746

INJ 2 LONC

333.36

272.99

297,26

270.49

_05.03

228,17

OR_IT 0ETERNINATION ACCURACY

_ 824.2 "_:_" ]507.8 9S 1205._

CRT -.9778 CRS I.O(300 CST -.9770

LSA 2093.1MSA 160.4 SSA 7,6

ELI 1711,6 EL2 15_.2 ALF 11_.37

L_UNCH CATE FEB 4 |969 FLIGHT TIME 124.00 ARRIVAL CA TE JUN 8 1969

HELIOCENTRIC CONIC DISTANCE 349,563

RL 147.4_ LAL .00 LOL I}5.01 VL 27.777 GAL -3.r_ AZL 96.06 MEA 159.62 SMA 129.07 ECC .15613 INC 6.0596

RP 108,92 LAP -2.11 LOP 294.73 VP 37.533 GAP .03 AZP 84.32 TAL Z00.59 TAP .2J RCA 108.92 APO 149.22
RC 93.644 GL -4J,17 GP 66.72 ZAL 117.47 ZAP 89,53 ETS 3.85 2AE 113.10 ETE 101.08 ZAC 88.23 ETC 151.56
PLANETOCENTRIC CONIC

C3 19.762 VHL 4.445 OL_ -34.49 RAL 25.02 RA_ 6567.8 VEL 11,880 PTH 2.11 VHP 5.930 DPA 62.69 RAP 332.69

LNCH AZMTH LNCH TIME L-I TIlE INJ LAT INJ LOW,, INJ RT ASC INJ AZHTH INJ TIME

69.43 7 31 36 1376.13 23.73 2.30 255.24 115.81 7 54 32

110.57 12 37 44 5690.99 23.74 267.53 255.24 115.79 14 12 35
69.43 7 31 36 1376.11 23.73 2.30 255.24 115.81 7 54 ]2

110.57 12 37 44 5690.99 2].74 267.53 255.24 115.79 14 12 35

69.43 7 3! 36 .1376.11 23.73 2,_0 255.24 115.81 7 54 32

110.57 12 37 44 5690,99 23,74 267.53 255.24 115.79 14 12 35

OIFFERENTIAL CORRECTIONS MID-COUR,.E EXECUTION ACCURACY

TOE -,852J TRA -,1255 TC3 -.8959 B_U .5911 S_T 1370.9 SC_ 2590.7 SG] 280.5

ROE 1,3]69 RRA -.414_ RC3 2.0¢')02 FAU .052_0 RRT -.9058 RRF -.9948 RTF .9108

FCE-I.@sgl FRA .5619 FC3-2.29]0 9S,° 9054 S(,B 2931.0 R_3 .O668 RJ3 -.992_
9C£ |.5853 BRA .433! 8C3 2.2374 FSP -8_7 S(,1 2884.2 SG2 521 .6 TH_ IJ6,55

v_ 30.21!

V_ 34.793

ECC 1.3252

PO CST TIM INJ 2 LAT INJ 2 LONG

776.1 26.99 354.6]

5091,O 27.01 259.87
776.1 Z6.99 354.63

5091.0 27.01 259,_7

776.1 26,99 354.63

5091.0 27.01 259.87

GR_IT CETERHINATZON ACCURACY

ST _1_0,! SR 1734._ SS I227.4

CRT -,9862 CRS 1.0000 CST -.9865

LSA _38_°_ MSA J61.3 SSA _.H

ELI 204P.5 EL2 ]54,1 ALF J2_,23

152_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 J

LAUNCH DATE FEB 4 1969 FLIGHT TIME 1Z6.0g ARRIVAL CATE JUN IG J969

HELIOCENTRIC CONIC OISTANCE 355,582

RL 147.48 LAL o00 LOt. I]5,01 VL 27,771 GAL -3,60 AZL 97,61 HCA 162,74 SPA 129,03 ECC ,1559I INC 7,6061 Vl 50,211

RP 208.93 LAP -Z,Z5 LOP 297,89 VP 37,526 GAP ,39 AZP 82,73 TAL 200,13 TAP 2,88 RCA 108,91 APO 149,I4 V2 34,789

RE 96.038 GL -47.2] GP 71.05 ZAL 113,72 ZAP 91,70 ETS I0,37 ZAE I08,38 ET£ 106,67 ZAC 84,96 ETC |55,26 CLP -95,23

PLANE TOCENTR]C CONIC
C3 24.994 VHL 4.999 _LA -39,22 RAL 29,9! RAD 6568,0 VEL 12,098 PTH 2,|7 VHP 6,760 0PA 63,72 RAP 323,01 £CC 1,4113

LNCH AZMTH LNCH TIME L-I TIME JNJ LAT INJ LCNG IN| RT ASC INJ AZNTH INJ T|ME

6].64 7 9 5! J554,68 24.72 17.32 265.55 121.48 7 35 46

J18,36 13 38 27 5626,I9 24,73 262,9(] 265,56 |21,47 15 |2 |]
61.64 7 9 51 J554.68 24.72 17.32 265.55 |2|.48 7 35 46

118,36 13 38 27 5626,19 24,73 262,90 265,56 |Z|,47 15 12 |3
61.64 7 9 5! I554.68 24.72 17.32 265,55 J2|,48 7 35 46

I|8.36 |3 38 27 5626.19 24.73 262.90 265.56 12|.47 15 12 13

DIFFERENTIAL CORRECT|C_IS M|O-COUR,_E EXECUTION ACCURACY

TDE-I.2445 TRA .0298 TC3 -.8889 BAU .6078 .%T 168|.0 S_ 2629,0 .%3 228.7

R_E 1,6538 RRA -,6051 RC3 1,5870 FAU ,04037 RRT -,9397 RRF -,9957 RTF ,9453

FOE-I.7886 FRA .6236 FC3-! .3983 BSP 9754 SG8 3!L_0.5 1_3 .0700 RI3 o.9936

B0E 2,0697 BRA ,e959 BE3 !,8189 FSP -730 .%| 3081.7 .%2 490,5 THA J21,90

PO CST TIM IN| 2 LAT[NJ 2 LONG

954.1 28.69 9,96

5026.2 78.71 255.54

954,7 28.69 9.96

5026.2 28.71 255.54

954,7 28,69 9,96

5026.2 28.71 255.54

CRS|T 0ETERM]NATION ACCURACY

ST 1426.5 SR 1914.B 55 1208.3

CRT -.99|4 CRS 1.0000 CST -.9922

LSA 2671,fl HSA 156.5 SSA 4.4

ELl 2383.0 EL2 150.4 ALF |26,62

LAL.m_EH GATE FEB 4 1969 FLIGHT TIHE |28.00 A_IVAL GATE JL,lq 12 I969

HELIOCENTRIC CONIC OISTANCE ]6! ,763
RL !47,48 LAL ,0(] LCL |35,O1 VL 27,761 GAL -3,50 AZL 99,B! H(A 165,85 S_A |28,96 ECC ,15579 INC 9,809(] V| 30,211

RP 108.94 LAP -2.39 LCP 30! .05 VP 37.5|6 GAP .73 AZP 80.48 TAL 199.58 TAP 5.43 RCA 108.87 APO I49.05 V2 34.787

RC 98.436 GL -53,39 GP 75,78 ZAL |09,5! ZAP 95,J4 ETS 18,55 ZAE 103,J9 [TE tI3,4B ZAC 81.62 ETC Jr:>0,62 CLP-102,B7

PLANETOCENTRIC CONIC
C3 34.582 VHL 5,8_J 0LA -43.75 RAL ]§.86 RAG 6568,4 VEL 12,488 PTH 2.26 VHP 8.00| 0PA 64.38 RAP 31!.90 ECC 1.5691
LNCH AZNTH LN_H TIM_ L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| AZMTH IN| T[I_ PO CST TIM |NJ 2 LAT |NJ 2 LONG

55,!4 7 5 29 17!3,55 25.91 30,45 278,26 127,BO 7 34 2 |113.5 28,64 23.67

!24,86 14 ](3 20 5629,67 23,92 262,58 278,27 J27,79 16 4 lO 5029,7 28,65 255,80

55.14 7 5 29 1713.55 23.9| 30.45 278,26 ]27.80 7 34 2 !113.5 28.64 23.67

124,86 14 30 20 5629,67 23,_2 262,38 278.27 127,79 |6 4 |0 5029,7 28,65 255,80

55,14 . 7 5 29 1713,55 23,9J 30,45 278,26 J27,80 7 34 2 I||5,5 28,64 25,67

124,86 14 ]O 20 5629,67 23,92 262,58 278.27 127,79 |6 4 IO 5029,7 28.65 255,80

OIFFERENTZAL CORRECTIONS N|O-COURS_ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE-l.8453 TRA .3|48 TC3 -.7675 BAU .60!0 .%T 2058.! _ 2569.8 .%5 ITB.! ST |802.6 SR 1967.5 SS !I53.5

ROE ! ,9875 RRA -28555 RC5 I ,049I FAU ,02867 RRT -,9624 RRF -,9965 RTF ,9689 CRT -,9944 CRS ,9999 CST -,9956

FOE-| .6890 FRA ,6755 FC5 -.7176 8SP 10502 .%8 5291.! R23 .0698 RJ5 -.9947 LSA 2905.5 NSA 146._ SSA 5.5

2.71_ BRA ,9116 BC3 ! ,2998 F.SP -567 .%! 526],5 .%2 439,8 THA 128,42 ELI 2664,7 EL2 141 .| ALF 152,48

L4UNCH GATE FEB 4 1969 FLIGHT TIME 150,00 ARRIVAL OATE JUN 14 |969

[NCI3,2IIO V! 30,Zll

APO 148,95 v2 54,785

ETC 170,75 CLP-|lS,44

RAP 298.86 ECC 1.8925

IN| 2 LAT IN| 2 LONG

25.82 56.22
25.84 _59.32

25.82 36.22

25,_4 259.32

25.82 36.22

HELIOCENTRIC CONIC 0|ST4NCE 567.889
RL 147.48 LAL .00 LOL 135.0! VL 27.749 GAL -5.39 AZL 105.21 HCA 168.92 SPA 128.88 ECC .15575

RP 108.94 LAP -2.52 LOP 504.22 VP 57.505 GAP 1.06 AZP 77,05 TAL I98.95 TAP 7.85 RCA 108.80

RC 100,837 GL -59,28 6P 8!,1! /AL 105,05 ZAP 95,8| ETS 51,56 ZAE 97,26 ETE I24,62 7AC 78,00

PLANE TOCENTRIC CONIC
C3 54.255 VHL 7.564 0LA -47.54 RAL 42.89 RA0 6569,0 V[L |5.25J PTH 2.42 VHP 9.985 GPA 64.30

LNCH AZMTH LNCH T|ME L-I T|M[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM

50,07 7 14 41 1875,04 20,39 42,20 292.98 133,95 7 45 57 1275,0

129.95 15 17 11 5694.2I 20.41 265,30 295.00 I33.92 16 52 6 5094.2
50.07 7 14 4I I875.04 20,39 42.20 292.98 155.93 7 45 57 1275.0

129.93 !5 I7 II 5694,21 20,41 265,30 295,00 133,92 16 52 6 5094,2
50.07 7 I4 4! |875,04 20,39 42,20 292,98 153,93 7 45 57 1275,0

129,93 15 I7 11 5694,21 L_,4I 265,]O 293,00 133,92 16 52 6 5094,2 25,84 259,52

OIFFER1ENTI4L CORRECTIONS MIO-CCURS_ EXECUTION ACCURACY ORBIT 0ETER_INAT[ON ACCURACY

T02-2.8755 TRA .9059 TC3 -.5547 8AU .5494 .%T 2600,4 .%.R 226|.2 .%3 I32,6 ST 2259.0 SR I744.0 SS I075.7

ROE 2.1865 RRA-I.IIlB RC5 .5162 FAU .01791 RRT -.9805 RRF -,9969 RTF .9871 CRT -.9965 CRS .9998 CST -.9980

FOE-1.567! FRA .7222 FC3 -.2858 8SP 10799 .%8 3446.0 1_3 .0632 R|5 -.996! LSA 3046.8 HSA 119.1 SSA 2.5

BGE 3.6121 BRA 1.434| BC5 .7577 FSP -422 .%| 3429.4 .%2 338.8 THA 139.07 EL| 2851.6 EL2 ||4.8 ALF 142.36

LAUNCH DATE FEB 4 |969 FLIGHT TIHE 13_.00 ARRIVAL DATE JUN 16 1969

HELIOCENTRIC CONIC OISTANCE 375.924

RL 147,48 LAL .00 LOL 135,01 VL 27,754 GAL -5,26 AZL 109,14 HCA 171,93 .S_A 128,77 ECC ,15575 INC19,1429 Vl 30,211

RP 108,95 LAP -2,64 LOP 307,_ VP 37,493 GAP 1,35 AZP 71,05 TAL 198,13 TAP I0,O6 RCA |08,72 APO I48,85 V2 54,784

RC 103,240 GL -63,89 6P 66,23 ZAL 100,_O ZAP 93,68 ET5 65,15 ZAE 89,97 ETE 156,61 7AC 73,59 ETC 202,30 CLP-J67,96

PLANETOCENTR]C CONIC
C3 102,256 VHL lO,I!2 GLA -49,68 RAL 50,44 RAO 6570,0 VIEL 14,955 PTH 2,70 VHP 13,525 DPA 62.65 RAP 285,50 ECC 2.68_9

LNO'I AZNTH LNCH TIME L-I TIHE IN| LAT IN| LONG IN| RT A,_C INJ AZMTH IN| TIME PO CST TIN _ INJ 2 LAT]NJ 2 LONG

47,5! 7 35 34 2044,67 13,76 51,70 308,45 138,22 8 9 58

132,69 15 56 35 58!8,72 13,77 270,]5 _O8,45 158,22 17 33 34

47,51 7 35 34 L_O44,67 13,76 51,70 308,43 158,22 8 9 38

J32.69 I5 56 35 38J8,72 13.77 270,35 508.45 138.22 17 33 34
47.31 7 55 54 2044.67 13.76 51.70 .308.43 138.22 8 9 58

152.69 15 56 35 5818.72 13.77 270.35 _O8.45 138.22 17 33 34

DIFFERENTIAL CORRECTIONS M|O-COURS_ EXECUTION ACCURACY
TGE-4,9609 TRA 2,5425 TC3 -,26_6 8AU ,5771 .%7 3521,8 _ 599,7 .%5 95,2

RGE .5597 RRA -.5630 RC3 .0627 FAU .00769 RRT -.9354 RRF -.9524 RTF .9971

FOE-I.4 785 FRA ,_O47 FC5 -.0651 BSP 11216 S(,8 3572,5 R_3 ,0510 R!5 -,9976

BOE 4.9924 BRA 2,4092 8C3 .2758 FSP -503 5GJ 3566,2 .%2 2|2,5 THA 170,94

1444,7 19,65 46,47

5218,7 19,67 265,17

1444,7 19,65 46,47

5218.7 19.67 265.12

1444.7 19,65 46.47

5218.7 19.67 265.12

ORBIT GETER!WINATION ACCURACY

ST 2877.5 SR 349,9 55 !009.5

CRT -.9757 CRS .9821 CST -.9995

LSA 3068.4 MSA 80.8 SSA 1.7

ELI 2897,7 EL2 76.1ALF 175.25

J529



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_

LAUNCH OATE FE(_ 4 1969 FLIGHT TIME I34.00

HEL I(XENTRIC CONIC 01STANCE ]79.743

RL 147.48 LAL .00 LOL 135.01 VL 27.717 6AL -3.07 AIL 12! .69 HCA 174.76 SMA

RP 108.95 LAP -2.75 LOP 310.54 VP 37.480 GAP 1.58 AZP 58.42 TAL 197.07 TAP

RC 105.643 GL -64,66 GP 79.84 /AL 96.26 ZAP 92.82 ETS 144.45 7AE 79.37 ETE

PLANE TCX_ENTR IC CONIC"

C) 258.785 VHL 16.087 0LA -4B.OZ RAL 56.45 RA0 6571,5 VEL 19.496 PI"H 3.11 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

49.44 8 6 38 2187.88 5.38

130.56 16 13 25 708,36 5.40

49.44 8 6 38 2187.tq8 5.38

1_O.56 16 J3 25 708.36 5.40

49.44 El 6 _;I 2187.88 5.38

130.56 16 13 25 708.36 5.40

(]IFFERENTIAL CORREC TION5

TCE -.3265 TRA 2.1469 TC} -.0074 BAU .2724

ROE-7.5015 RRA 4.0259 RE3 .0784 FAU-.O05B5

F(]E-1.5795 FRA 1.0603 FC3 .0196 BSP 11295

OOE 7.5086 BRA 4.56)6 BC3 .0787 FSP -221]

ARRIVAL GATE JUN 18 1969

128.65 ECC ,15560 INC31.6882 Vl 3(].211

11.82 RCA 108.64 APO 148.67 V2 34.783

234.12 ZAC 66.92 ETC 280.71 CLP 106.18

21.047 OPA 57.20 RAP 265.77 ECC 5.2589

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

56.45 321.57 137.79 B 43 5 1587.9 11,28 51.40

300.62 321.58 137.79 16 25 14 108.4 11.29 295.56

56.45 321.57 137.79 8 43 5 1587.9 11.28 51.40

3(]0.62 321.58 137.79 16 25 14 108.4 11.29 295.56

56.45 321.57 137.79 B 43 5 1587.9 lJ.2El 51.40

}00.62 321.58 137.79 16 25 14 i08.4 11.29 29§.56

MI0-CCURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

`%T 1149.4 `%R }434.8 $63 69.1 ST 362.2 SR 2748,1 55 1068,4
RRT .6980 RRF .9939 RTF .7719 CRT .5338 CRS -.9984 CST -.5805

`%8 3622,0 R'23 -.0536 R13 .99fl4 LSA 2954.5 MSA }09.2 SSA .B

,SG| 3532°5 -_2 _10.4 THA 76.13 ELI 2755.0 EL2 }(]5.5 ALF 85.93

LAUNCH (]ATE FEB 4 1969 FLIGHT TIME 136.00

HELIOCENTRIC CONIC 0IS7ANCE }84.770

RL 147.48 LAL .OOL(_IL 135,01 VL 27.698 GAL -2.72 AZL 155.51 HCA 176.86 5MA

RP t08.95 LAP -2.86 LOP 313.70 VP 37.466 GAP J.60 AZP 24,52 TAL 195.15 TAP

RC 108.045 GL -53.24 GP 59.49 ZAL 92.89 ZAP 91.51 ETS 171.33 ZAE 58.57 ETE
PLANETOCENTRIC CONIC

C3 987.585 VHL 31.426 DLA -35.55 RAL 55.80 RAO 6572.9 VEL 33._0 PTH 3.50 VHP
LNCH A2M7H LNCH TIME L-I TIME INJ LAT

67.54 9 23 34 2079.55 -,23

117.46 14 51ZI 1041.10 -.21

67.34 9 23 34 2079.55 -,23
112.46 14 51 21 1041.10 -.21

67.54 9 23 34 2079.55 -.23

112.46 14 51 21 104I.IO -.21

OIFFEREN7IAL CORR_.CTIONS

TOE 4.7540 TRA -,O777 TC3 -.0688 BAU 2.9336

R0-10.5729 RRA 9.5256 RE3 ,2113 FAU-.04846

FOE-Z,1372 FRA 1.9934 re3 .0425 BSP 9755

80E11.5925 BRA 9.5260 BC3 .2222 FSP -172

ARRIVAL OATE JUN 20 1969

128.52 ECC .15480 INC65,5079 VI 30.211

12.01 R(A 108.63 APO 148.42 V2 34.783

259,18 ZAC 53,42 ETC 312.86 CLP 92.9El

40.107 DPA 40.60 RAP 246,89 ECC17.2532

INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

42.15 326.10 125.55 9 58 14 1479.6 4.42 36.05

3Z4.34 326.12 125.55 15 8 42 441.1 4.43 31El.Z3

42.15 326.10 125.55 9 58 14 1479.6 4.42 36.05

324.34 326.12 125.55 15 8 42 441.1 4.43 318.23

42.15 326.10 125.55 9 58 14 1479.6 4.42 36.05
324.34 326.1_ 125.55 15 8 42 441.1 4.43 318.Z3

NI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

`%T 968.8 _,R 3167.9 5(,3 56.Z ST 866.9 SR 2031.6 55 1428.1

RRT -.7436 RRF .9998 RTF -.73|9 CRT -.9509 CRS -,9999 (ST .9476

5GB 3312.8 R_3 -.0632 RI3 .9980 LSA 2617.7 MSA 257.6 SSA .4

`%1 3252,1 `%2 631.0 THA 103.32 ELI 2194.El EL2 248.4 ALF 112.39

LAUNCH OATE FEe 4 1969 FLIGHT TIME 138.00 ARRIVAL (]ATE JUN 22 1969

HELIOCENTRIC CONIC DISTANCE 394.623

RL 147.48 LAL .00 LOL 135.01VL 27.677 GAL -3.33 AIL 32.18 HCA IE13.49 SMA 128.37 ECC .15950 INC57.8212 Vl 30.211

RP 1061.94 LAP -2.95 LOP 316.87 VP 37.451 GAP 2.92 AZP I47.77 TAL i9_.0_ TAP 21.51 RCA 107.90 APO 148.8_ V2 34,784

RC 110.446 GL 56.28 GP -65.64 ZAL 93.82 7AP 93.24 ET5 179.92 7AE 67.17 ETE 93.75 ?AC 83.09 ETC 52.93 CLP 97.89
PLANE TOCENTRIC CONIC

C3 790.496 VHL 28.116 CLA 64.08 RAL 357.82 RAO 6572.8 VEL 30.196 PTH 3.45 VHP 34.079 OPA -72.77 RAP 1661.20 ECC14.0096

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTM INJ TIME PO CST TIM INJ Z LA T INJ 2 LONG

29.77 15 15 47 5047.41 -,36 243.01 267.66 25.92 16 39 55 4447.4 -7.55 239.91

150.23 1 16 33 3338.65 -.35 100.52 267.64 25.92 2 12 II 2738,6 -7.54 97.42

29.77 15 15 47 5047.41 -.36 243.01 267.66 25.92 16 39 55 4447.4 -7._5 239.91

150.23 1 16 33 3338.65 -.35 100.52 267.64 25.92 2 12 lJ 2738.6 -7.54 97.42

29.77 15 15 47 5047.41 -.36 243.01 267.66 25.92 16 39 55 4447.4 -7.55 239.91

150.23 J 16 33 3336.65 -.35 100.52 267.64 25.92 2 12 11 2738.6 -7.54 97.42

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

TOE-2.B354 TRA 2.0333 TC3 -.09_2 BAU 2.4252 S6T 1225.3 `%R 3389.2 `%3 58.8 ST 544.2 SR 2953.7 SS 1752.3

R0-14.3804 RRA 2.6295 RC3 -.2101FAU-.03690 RRT ,8351RRF -,9999 RTF -.8361 CRT .9452 CRS 1,0000 CST .9459

FOE 2.8966 FRA -.539§ FC3 ,0404 BSP 11097 ,%9 3603,9 R'23 -.0548 R13 -.9984 LSA 34861.1 MSA 206.8 SSA I ,I

BOEI4.6572 BRA 3.3240 BC3 .Z29§ FSP -190 ,%1 3545.8 S_ 644,_ THA 72.61 ELI 3016.1 EL2 206.0 ALF 78.30

LAUNCH OA TE FEB 4 1969 FLIGHT TIME 140.0(] ARRIVAL CATE JUN 24 1969

HELIOCENTRIC CONIC 01STANCE 399.917

RL 147.48 LAL .00 LOL 135,01 VL 27.654 GAL -3.02 AZL 58.76 HCA 185.87 5_A

RP 108.94 LAP -3.04 LOP 320.03 VP 37.436 GAP 3.00 AlP 121.11 TAL 196.33 TAP

RC 112.844 GL 64.54 GP -60.68 ZAL 96.24 ZAP 96.12 ETS 199.48 ZA6 84.63 ETE
PLANETOCENTRIC CONIC

C3 251.687 VHL 15.865 0LA 66.17 RAL 336.69 RAO 6571.5 VEL 19.313 PTH 3.10 VHP

LNCH AZMTH LNCH TIME L-I T|ME ZNJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

27.32 13 45 51 4951.57 -6.87 241,95 243.65 24.01 15 8 22

152.68 23 53 58 3225.29 -6.87 96.70 243.63 24.01 24 47 44

27.32 13 45 51 4951.57 -6.87 241.95 243.65 24.01 15 8 22

152.68 23 53 58 3225.29 -6.B7 96.70 E43.63 24,01 24 47 44
27,32 |3 45 51 4951,57 -6.87 241.95 243.65 24.01 15 8 22

152.68 23 53 58 32_5.29 -6.87 96.70 243.63 24.01 24 47 44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.1285 TRA .5_1 TC3 -.0198 BAU ,297_ S_T 892.4 _,R 3868.B ,%3 77.1

ROE-6.878_ RRA 3.3037 RC3 -.0862 FAU-.OD219 RRT -.1642 RRF -.9960 RTF .2438

FOE 1.7335 FRA -.7117 rE3 .0075 6SP 12499 ,%_ 3970.4 R'23 -.0723 R13 -.9967

802 7.2002 BRA 3.3416 BC3 .0884 FSP -_52 ,%1 3871.7 `%2 879.6 THA 92.29

128.22 ECC .15900 INC31.2436 Vl 30.211

22.21 RCA 107.83 APO 148.60 V2 34.786

113.55 ZlC 94.95 ETC 74.38 CLP 131.17

18.714 (]PA -74.79 RAP 101.73 ECC 5,1421

PO CST TIM INJ 2 LAT INJ 2 LONG

4351.6 -14.17 239.02

2625.3 -14.16 93.77

4351.6 -14.17 239.02

2625.3 -14.I6 93.77

4351.6 -14.17 Z39.02

2625.3 -14.16 93.77

ORBIT (]ETERMINATION ACCURACY

ST 780.4 SR 2637.4 5S 1058.3

CRT -.86961 CRS .99619 CST -.8919

LSA 2923.3 MSA 372.8 SSA 1.5

ELI 2725.1ELP 372.7 ALF 104.71

1530



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH OATE FEB 4 1969 FLIGHT TIME 142,00 ARRIVAL CATE JUN 26 Z969

HELIOCENTRIC CONIC 01STANCE 405.733

RL 147.48 LAL .00 LOt. 135.01 VL 27.629 GAL -?.81 AlL 69.06 HCA 188.76 SMA 128.05 ECC .15930 INC20.9391 Vl 3_.211

RP 108.93 LAP -3,12 LOP 323.20 VP 37.420 GAP 3.22 AlP II0.72 TAL 195.12 TAP 23,68 RCA I07,65 APO 148,44 v? 34.789

RC 115.239 GL 64.4! GP -79.93 7AL 98.54 lAP 99.85 ETS 276.52 /AE 94.21ETE 190.48 ?AC 100.57 [TC I57.II CLP-168.05

PLAN([TCw[ENTRIC CONIC

C3 IJ9.573 VHL I0.935 CLA 64.13 RAL 333.91 RA0 6570.2 VEL 15.521 PTH 2,77 VHP 12.590 CPA -69.19 RAP 73.37 ECC 2.9679

LNCH A/MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AIMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC,NC

29.71 13 40 15 4818.53 -14.36 237.05 236.79 26.77 15 0 34 4218,5 -21146 233.61

150,?9 23 37 22 3109.31 -14.35 94,49 236.77 26.76 24 29 11 2509.3 -21.46 91,04

29,7! 13 40 15 4818.53 -14.36 237.05 236.79 26.77 15 0 34 4218,5 -21.46 233.61

150.29 23 37 72 3109.3I -14.35 94,49 236.77 26.76 24 29 IJ 2509.3 -2].46 91.04

29.71 13 40 I5 4818.53 -14.36 237,05 236.79 26.77 15 0 34 4718.5 -21.46 233.61
150.29 23 37 22 3109.31 -14.35 94.49 236.77 26.76 24 29 |1 2509.3 -21.46 91.04

CIFFERENTIAL CGRRECTIONS MI0-COURE EXECUTION ACCURACY CRSIT CETER'MINATION ACCURACY

ICE 4.6613 TRA-2.6447 TC3 -.1902 BAU .3052 SGT 4028.3 SGR 829.5 $63 J07.2 ST 2621,7 SR 287.0 SS 933.9

ROE -.?867 RRA ,6786 RC3 .0163 FAU .0|242 RRT -18890 RRF -,85J0 RTF .9960 CRT -.7974 CRS .7687 CST -.9989

FOE 1.5527 FRA -.7627 re3 -.0900 BSP 13079 SGB 4112.8 R23 -.0920 R13 -.9946 LSA 2792.I MSA 178.4 SSA 1.8

OOE 4.6702 BRA 2.7304 8C3 .1909 FSP -354 S(.,1 4095.8 S[.,2 ]73.6 THA 169.54 ELI Z631.7 EL2 172.5 ALF 174.99

LAUNCH GATE FEB 4 1969 FLIGHT TIME 144.(](] ARRIVAL GATE JUN 28 1969

HELIOCENTRIC CONIC

RL |47.48 LAL .6]0

RP 109.92 LAP -3.19

RC 117.63(]' GL 62.05

PLANETOCENTRIC CONIC

C3 77.237 VHL 8.499

LNCH AZHTH LNCH TIM([

32.44 13 57 29 4697.52 -20,§7

J47.56 _3 4| 34 _OIO.12 -_.56

32.44 13 57 29 4697.52 -_.57
147.56 23 41 34 30J0.12 -20.56

32.44 13 57 29 4697.52 -?O.§7

147,56 23 41 34 3010.12 -_,56

CIFFERENTIAL CCRRECTICNS

TOE 3.40J4 TRA-?.2701 TC3 -.5460 BAU .5586

ROE 1.3363 RRA -,5317 RE3 -.1910 FAU .02539

FOE 1.6278 ERA -.8398 FC3 -.3043 8SP 14823

BoE 3.6544 BRA 2.3314 8C3 .5784 FSP -549

OISTANCE 411.676

LOL 135.01 VL 27.603 GAL -2.62 AlL 74.20 _A 191.79 SMA 127.87 ECC

LCP 326.36 VP 37.403 GAP 3.48 AlP I05.48 TAL 194.01 TAP 25.80 RCA

GP -73.63 7AL 1G0.38 ZAP 104.03 ETS 304.48 ZAE 101.07 ETE 217.72 ZAC

.I5988 INC15.7997 Vl 30.?ll

107.42 APO 148.31 V2 34.792

104.JO ETC 180.27 CLP-149.35

OLA 61.82 RAL 336.59 RA0 6569.4 VEL 13.913 PTH 2.54 VHP 9.624 CPA -63.40 RAP 59.72 ECC 2.1888

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ A2'MTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

231.46 235.01 30.29 15 15 47 4097.5 -27.42 227.34

92.07 234.99 30,29 24 31 44 2410.J -27.41 87,95

231.46 235.O1 30.29 15 15 47 4097.5 -27.42 227.34
92,07 234.99 30.29 24 31 44 2410,1 -27,4| 87.95

231,46 235.01 30.29 J5 15 47 4097.5 -27.42 227.34

92.07 234.99 30.29 24 31 44 2410.1 -27,4J 87.95

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 4077.2 _ 1221.5 SG3 147.4 ST 2490.8 SR 929.2 SS 960.3

RRT .9688 RRF .9915 RTF .9896 CRT .9882 CRS -.9976 CST -.9964

SGB 4256.2 R23 .1123 R13 .992! LSA 2822.8 MSA 146.0 SSA Z.2

SGI 4246.3 S(.,2 290,7 THA I6,26 ELI 7655.l EL2 133.4 ALF 20.29

LAUNCH CAT[ FEB 4 1969 FLIGHT TIME 146.00
ARRIVAL GATE JUN 30 1969

HELIOCENTRIC CON[C CISTANCE 417.674

RL 147.48 LAL .00 LOL 135.01 VL 27,57_ GAL -2.43 AlL 77,25 HCA

RP 108.91 LAP -3.25 LCP 329.53 VP 37.387 GAP 3.75 AlP 102.34 TAL

RE 120.O15 GL 59.13 GP -67.21 7AL 101.71 lAP 108.43 ETS 310.68 7AE

PLAN[TOCENTRIC CONIC

C3 50 .ZOO VHL 7.085 CLA 59.65 RAL 340.65 RAO 6568.8 VEL I3.098 PTH

194.88 SMA I27.68 ECC .16061 INCI?.7574 Vl 30.21I

192.89 TAP 27,76 RCA I07.17 APO 148,19 V2 34.796

106.58 EtE 222.55 ZAC 106.74 ETC 186126 CLP-144,73

LNCH AZMTH LNCH TIRE L-I TIME

35.03 14 70 7 4597.52 -25.J6 225.90 234,70 33.93 15 36 44
144.97 23 51 17 2933.37 -25.14 89.64 234,68 33.93 24 40 10

35.03 14 20 7 4597.52 -25.I6 225.90 234,70 33,93 J5 36 44

144.97 73 51 17 2933.37 -25.14 89.64 234.68 33.93 24 40 ]0

35.03 14 20 7 4597.52 -25.16 225.90 2}4,70 33,93 15 36 44

144.97 23 51 17 2933.37 -25.14 89.64 234.68 33.93 24 40 I0

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 2.9162 TRA-1.8598 TC3 -,8700 BAU .6277 S6T 3992.4 S6R 1505,1 SG3 I85.3

ROE 1.4180 RRA -,5279 RE3 -.3434 FAU .03410 RRT .9683 RRF .9942 RTF -9826

FOE 1.8370 FRA -.8169 FC3 -.5880 BSP 13240 SGB 4266.7 R'23 .1411 RJ3 .9873

80E 3.2426 8RA 1.9332 8C3 .9353 FSP -603 _I 4252.J SG2 353.2 TMA _.2_

LAUNCH DATE FEB 4 I969

2.39 VHP 7.966 CPA -57.80 RAP 51.43 ECC 1.8262

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

3997.5 -31.70 221.07

2333.4 -31.69 84.82

3997.5 -31.70 221.07

?333.4 -31.69 84.82

3997.5 -31.70 221.07

?333.4 -31.69 84.82

ORBIT OETERMINATION ACCURACY

ST 2521.9 SR 1174.4 SS 1_54.9
CRT .9896 CRS -.9991CST -.9947

LSA ?970.3 MSA 17J.5 SSA 2.9

ELI 2777.7 EL2 153.5 ALF 24.82

FLIGHT TIME 148,00 ARRIVAL GATE JUL 2 1969

HELIOCENTRIC CONIC

RL IA7.48 LAL l_

RP IO8.89 LAP -3.30

RE 122.394 GL 56.15

PLAN[TOCENTRIC CONIC

C3 38.124 VHL 6.174
LNEJ-I AZMTH LNCH TIME

37.42 I4 43 26 4_16.44 -28.37

142.58 0 6 9 2876.05 -28.36

37.42 14 43 26 4516.44 -28.37

147.58 0 6 9 2876.05 -28.36

37.42 14 43 26 4516.44 -2B.37

J42.58 0 6 9 2876.05 -28,36

_IFFERENTIAL CORRECTIONS

TOE 2.6438 TRA-I.6314 TC3-1.2735 8AU .6950

ROE 1.2728 RRA -.4434 RC3 -.4877 FAU .04385

FCE 1,9743 FRA -.8005 FC3 -.9957 8SP 13551
80E 2.9342 BRA 1.6905 8C3 I',5637 FSP -745

DISTANCE 423.678

LOL 135,0J VL 27.546 GAL -2.24 AlL 79.26 HCA 197.99 SMA 127.49 ECC .I6149 INCJO.7362 Vl 30,71!

LOP 332.70 VP 37.370 GAP 4,02 AlP IO0.2_ TAL 191,76 TAP 29.75 RCA lO6.9(] AF'O 148.07 V2 34.80P

GP -61.72 ZAL J02.58 lAP |12.89 ET5 312.76 ZAE III.14 ETE 222.68 7AC 108.89 ETC 187.79 CLP-143.89

0LA 5?,66 RAL 344.94 RAD 6568.5 VEL 12.629 PTH 2.29 VHP 6.960 DPA -52.42 RAP 45,88 ECC 1.6274

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC'NC

220,65 234.96 37.44 25 58 42 3916.4 -34.60 ?15.17

87.41 134.94 37.43 0 54 5 2276.0 -34.58 81.93

220.65 234.96 37.44 J5 58 42 39J6.4 -34.60 215.17

87.41 234.94 37._3 0 54 5 2276.0 -34.58 8J.93
220.65 234.96 37.44 15 58 42 3916.4 -34.60 215.17

87.41 234,94 37.43 0 54 5 2276.0 -34.58 81.93

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION ACCURAC Y

,5(,T 4062.1 5GR 1532,7 $63 22_.3 ST 2596.5 SR 1203.6 SS 1130.2

RRT .9671 RRF .994J RTF ,978J CRT .99(]2 CRS -,9995 CST -.9940

S(,8 4341.7 R23 .1590 R]3 .9835 LSA 3071.8 MSA 176.9 SSA 3.6

£,61 4326.2 S62 366.0 THA 20,20 ELI 2857.8 EL2 157.9 ALE 24.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69 _

LAUNCH DATE VEB 4 1969 FLIGHT TIME 15(3.00 ARRIVAL CATE JUL 4 J969

HELIOCENTRIC CONIC

RL 147.48 LAL -00

RP 108.88 LAP -3.34

RC 124.766 GL 53.27

PLANC TC_£NTR I C CONIC

C3 30.738 VHL 5.544

LNCH ATHTH LNCH TIME

39.58 15 6 9

140.42 0 17 II

39,58 15 6 9

14Lg.42 0 17 J!

39.58 15 6 9

140.42" 0 |7 1|

DISTANCE 429.681

LC_. 13S.01 VL 27.516 GAL -2.04 AZL 80.70 HCA

LOP 335.87 VP 37.353 GAP 4.29 AZP 98.68 TAL

GP -55.72 ZAL 103.00 ZAP I17.25 ETS 313.70 ZAE

201.12 SMA 127.28 ECC .|6248 INC 9.2992 vJ 30.21!

J90.61 TAP 31.73 RCA 106.60 APO 147.97 v2 34.805

114.94 ETE 221.19 7AC 110.76 ETC 187.91 CLP-144.39

CLA 55.88 RAL 349.17 RAD 652,8.2 VEL 12.333 PTH 2.22 VMP 6.324 DPA -47.32 RAP 42.03 ECC 1.5059

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4450,34 -]0.§8 215.85 235.59 40.65 J6 20 19 3850.3 -36.49 209.79

2833.51 -_.S? 85.44 2)5.57 40.6_ I 4 25 2233.5 -]6.48 79.38

4450.34 -30.58 2|5.85 235.59 40.65 |6 20 19 3850.3 -36.49 209.79

2833.51 -30.57 85.i4 2)5.57 40.65 l 4 25 2233.5 -36.48 79.38

4450.34 -30.58 215.85 235.59 40.65 16 _0 19 3850.3 -36.49 209.79

2833.51 -]0.57 85.44 235.57 40.65 | 4 25 2233.5 -36.48 79.38
DIFFERENTIAL CORRECTIONS

TCE ?,4834 TRA-I.4560 TC3-1.7068 BAU .7425

ROE 1.1119 RRA -.3483 RC3 -.5932 FAU .05224

FOE 2.0689 FRA -.7472 FC3-1.47|4 BSP 13857

8DE 2.7209 BRA 1.497! _C3 1.8069 F_ -8?3

MI0-(OUR._ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4167.2 ,SGR 1471.4 S_3 261.0 ST ?690.3 SR 1165.2 SS 1190.0

RRT .9648 RRF .99_8 RTF .9744 CRT .9905 CRS -.9997 CST -.9936
SGB 4419,4 R23 .1725 RI3 .9797 LSA 31_9.l MSA 178.3 SSA 4.3

56I 4404.2 $62 366.1 THA 18.95 ELI 2928.J EL2 I47.2 ALF 23.28

LAUNCH 0ATE FEB 4 1969 FLIGHT TIME |52.00 ARRIVAL DATE JUL 6 1969

HELIOCENTRIC CONIC DISTANCE 435.6_0

RL 147.48 LAL .(](3LOL 135.01 VL 27.486 6AL -1.83 AZL 81.78 HCA L>(]4.25 SMA I27.08 ECC .I6359 IN( 8.2185 V! 30.211

RP 108.86 LAP -3.37 LCP 339.04 VP 37.335 GAP 4.57 AZP 97.50 TAL I89.4] TAP 33.69 RCA JO6.29 APO 147.87 v2 34.811

RC J27.128 GL 50.56 GP -50.73 ZAL 1G3.03 ZAP I21.43 ETS 314.27 ZAE I18.05 ETE 219.02 ZAC JI2.45 ETC 187.52 CLP-145.45
PLANETO(ENTRIC CONIC

C3 25.857 VHL 5._5 DLA 54.31 RAL 353.29 gAD 6568.0 EL 12.134 PTH 2,17 VHP 5.914 DPA -42.53 RAP 39.36 ECC 1.4255

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

41.50 I5 28 0 4395.77 -32.09 2H.55 236.53 43.52 16 41 15 3795.8 -37.71 ?05.0J
I38.50 0 28 IO 2801.84 -]2.08 83,76 236.51 43.5I l 14 52 2£'O1.8 -37.69 77.22

41.50 I5 _8 0 4395.77 -32.09 2ii.55 236.53 4].52 I6 4! 15 3795.8 -37.71 _05.OI

138.50 O 28 IO 28OI.84 -32.08 83.76 Z}6.51 43.5I I 14 52 Z_I.8 -37.69 77._2

41.50 15 28 0 4395.77 -32.09 211.55 236.53 43.52 16 41 15 3795.8 -37.71 205.01

138.50 0 28 IO 2801.84 -32.08 83.76 236.5| 43.5I J J4 52 2201.8 -37.69 77.22

GIFFER_NTIAL CORRECTION5 MIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3809 TRA-I.3026 TC3-2.1526 BAU .7781 S_T 4280.I SGR I376.8 563 290.2 ST 2281.6 SR 1J02,4 SS 1233.!

ROE .9689 RRA -.2619 RC3 -.6580 FAU .05875 /_T .9616 RRF .9905 RTF .971q CRT .9907 CRS -.9998 CST -.9933

FOE 2.J143 FRA -,6565 FC3-J._?0 05P I4J00 ,_ 4496.1 R23 .1825 R|3 .9758 LSA 32_6.5 MSA 178.2 SSA 5.2
BOE 2.5705 BRA I .3287 BC3 2.2509 FSP -976 SGI 448I .6 S(;2 360.9 THA | 7.30 EL1 2994.4 EL.,? 139.3 ALF _1 .44

L_UNCH DATE FEB 4 1969 FLIGHT TIME 154.00 4RRIV_L GATE JUL 8 1969

HELIOCENTRIC CONIC DISTANCE 441.670

RL 147.48 LAL .00 LOL I}5.01 VL 27.454 GAL -1.6! AZL 82.63 HCA 207.40 SMA 126.87 ECC .16482 INC 7.3723 vl 3D.?ll

RP ID8.84 L_P -3,39 LOP 342.21 VP 37,318 GAP 4.84 AlP 96.55 T4L 188-22 TAP 35,62 RCA ID5.96 _PO 147.78 v2 34.8J8

RC 129.481 GL 48.01CP -46.24 ZAL 102.70 Z_P 125.35 ETS 314.73 Z_E 120.57 ETE 216.56 7_C 114._4 ETC 186.92 CLP-i46.77
PLANETOCENTRIC CONIC

C3 22.444 VHL 4.738 OLA 52.93 R4L 3_7._O RAD 6567.9 VEL 11.993 PTH 2.14 VHP 5.65_ CP_ -38.09 RAP 37.54 ECC 1,3694

LNCH 4ZMTH LNCH TIME L-I TIME INJ LA T INJ LONG INJ RT AS( INJ AZMTH INJ TIME _ CST TIM INJ 2 LA T INJ 2 LONG

43.Z2 15 49 0 4550.16 -33.12 207.73 237.79 46.03 17 ! _ 3750.2 -38.46 2DD.SD
136.78 0 39 11 277_.d8 -33,I0 82.36 237.77 46.03 I 25 2g 2J78,1 -38.45 75.4_

43.22 15 49 0 4350.16 -33.12 207.73 237.79 46.0_ 17 I 30 37_0.2 -38.46 200.80

136.78 D 39 11 2778.08 -33.10 82.36 237.77 46.03 I 25 29 2178.1 -38.45 75.43

43.22 15 49 0 4350.I6 -33.12 207.73 237.79 46.03 17 1 30 3750.2 -38.46 200.80

136.78 O 39 11 2778.08 -33.10 82.36 237.77 46.03 ! 25 29 2178.1 -38.45 75.43

DIFFERENTIAL CORRECTIONS MI0-COURS, E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3070 TRA-I.163_ TC_-2.6085 _AU ._]97 S_T_4398.3 SGR 1274.6 S(;_ 312.6 ST 2877.6 SR J030.9 SS J257.8

ROE .8469 RRA -.191I RC3 -.6909 F4U .06352 RRT .95_0 RRF .9_70 RTF .9678 CRT .99J0 CRS -.9998 CST -.9930

FOE Z.I|I2 FRA -.5427 FC3-2.450| BSP J4388 S_B 4579.2 R'Z3 .J876 RJ3 .9721 LS_ 3300.6 MSA 177.1 SSA 6.Z

BOE 2.4575 8RA I .1794 BC3 2.6984 FSP -)057 ,S61 4565.7 S62 352.0 THA J 5.61 ELI 3053.9 EL2 130.1 ALF 19.58

LAUNCH DATE FEB 4 J969 FLIGHT TIME 156.[](I ARRIVAL _ATE JUL 10 1969

HELIOCENTRIC CONIC DISTANCE 447.649

RL 147.48 LAL .O0 LOt. 135.O1 VL 27.42l G_L -1.39 AZL 83.31 HCA _10.55 S_A 126.65 ECC .J6616 IN(: 6.6882 VI 30.211

RP 108.82 LAP -3.39 LOP 345.38 VP 37,]01 GAP 5.11 AZP 95.77 TAL I86.99 TAP 37.54 RCA 105.61 _PO 147.69 V_ 34.825

RC 131.823 GL 45.6_ GP -42.24 ZAL 102.04 ZAP J28.99 ETS 315.I5 ZAE 122.57 ETE 214.02 7AC I15.57 ETC 186.28 CLP-148.19
PLANETOCENTRIC CONIC

C3 19.957 VHL 4.467 DLA 51.71 RAL 1.25 RAD 6567.8 VEL II.8B9 PTH 2.II VHP 5.494 OPA -34.01 RAP 36,37 ECC 1.3284

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG
44.74 I6 9 _ 4311.57 -33.80 _04.35 239.36 48.22 17 21 14 3711.6 -38.90 197.11

135._6 0 _0 20 27_._1 -3_.79 81.21 259.34 4_.2I J 36 21 2160.2 -38.89 7}.96

44.74 16 9 Z_ 4311.57 -33.80 204.35 2]9.36 48.22 17 2I 14 3711.6 -38.90 197.11

135,26 0 50 20 27_._I -33.79 81.21 239.34 48.21 I 36 21 2160.2 -38.89 73.96

44.7: 16 9 2'2 4311.57 -33._0 _'04.35 239.36 48.22 17 2I I4 3711.6 -38.90 197.11

135.26 0 50 20 2760.21 -33.79 81.21 239.34 48.2I I 36 El 2160.Z -38.89 73.96
DIFFERENTiaL CORRECTIONS MID-C,C_S_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2533 TRA-I.030_ TC3-3.0624 BAU .8379 S_T 4515.0 S_ li74.6 S_3 328.3 ST _961.0 SR 960.9 SS 1267.9

ROE .7462 RRA -.13_7 RC) -.6964 FAU .0665_ RRT ,9538 R'RF .98L_ RTF ,9650 CRT .9914 CRS -.9999 CST -.9926

FOE 2,0719 FRA -,4126 rC3-2.8856 B,SP 14687 $68 4665.3 R'Z3 .1879 RI3 .9686 LSA 3356.7 MSA 17524 55_ 7.2

ODE 2.3736 _RA 1.0_89 8C3 3.1406 FSP -Ill3 S_I 4652.7 5_2 342.4 TH_ 14.01 ELI 3110.7 EL2 120.0 ALF J 7.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69J

LAUNCH DATE FEB 4 J969 FLIGHT TIE JS_.DO ARRIVAL DATE JUL |2 J989

HELIOCENTRIC CONIC

RL 147.46 LAL .00

RP 108.79 LAP -3.39

RC 134,153 GL 43.35

PLANETC_[NTRIC CONIC

C3 18.086 VHL 4.253 CLA

LNCH ATMTH LNCH TIME L-I TIME INJ'LAT

46.10 16 29 16 4278.59 -34.25

133.90 I I 45 2746.84 -34.23

46.I0 16 29 J6 4278.59 -34.25

133.90 I i 45 2746.94 -34.23

46.10 I6 29 16 4278,59 -34.25

133.9(:] I I 45 2746.64 -34.23

OIFFEI_NTIAL CC_R£CT!(_NS

TOE Z.Z142 TRA -.8954 TC3-3,5036 BAU .863I
ROE .6643 RRA -.0868 RC3 -.6799 rAu ,06787

FOE _.0072 FRA -._71_ FC3-3.2484 BSP 14897

BOE Z.3117 BRA .8996 BC3 3.5689 FSP -J138

01STANCE 453.618

LOL |35.01 VL 27.388 GAL -1.15 AZL 83.88 HCA 213,70 SMA 126.43 ECC .16762 INC 6.1206 v! ]0.?JJ

LOP 348.56 VP 37.284 GAP 5.38 AZP 95.10 TAL I85.72 TAP 39.42 RCA J05.24 APL% 147.62 v2 34.833

GP -38.69 ZAL JOJ,D8 ZAP 137,35 ET$ 315,56 ZAE I24.13 ETE 211.53 ZAC 117.09 £TC 185.65 CLP-J49,65

50.63 RAL 5.J8 RAD 6567.7 VEL lJ.SI0 PTH Z.09 VHP 5.408 DPA -30.27 RAP 35.70 ECC 1.2977

IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIM IN! 2 LATINJ 2 LONG

Z01.38 Z41.23 50.12 17 40 35 3678.6 -39.13 193.88_
60.28 241.22 50.1I I 47 32 ?I46.8 -39.12 72.78

201.3_i 241.23 50.12 17 40 35 3678.6 -39.13 193.88

B0.28 241.22 50.11 I 47 32 2146.8 -39.12 ?2,78

L:'01.38 Z41._3 50.12 17 40 )5 3678,6 -39.I3 193.88

80.28 241.22 50.11 I 47 32 2146.8 -39.12 72.78

MI0-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

S_.T 4625.5 ,SGR 1081.3 S(,3 337.7 ST 3038.3 SR 896.8 SS 1266.6

RRT .9484 RRF .9757 RTF .9622 CRT .9919 CRS -.9999 CST -.9922

4750,2 R_} .1841 RI3 ,965_ LSA 3407.3 MSA J73.7 SSA 8.2

.,_vl 4738.4 S,G2 334.8 THA 12.56 ELI 3166.0 EL2 109.5 ALF 16.34

LAUN_ DATE FEB 4 1969 FLIGHT TIME 160.00 ARRIVAL {]ATE JUL J4 J969

HELIOCENTRIC CONJ'(:

RL 147.48 LAL .00

RP 108.77 LAP -3.38

RC 136.4}'1 GL 41.19

PLANE TC(ENTR I C CCNIC

C3 16.635 VHL 4.081
LNCH A_ITH LNCH TIME

47.33 16 48 33

132.67 | 13 31

47.33 16 48 53

132,67 I 13 3J

47.33 16 48 53

I3E.67 I 13 31

0IFFERENTJAL CORREC TION5

TOE _.1803 TRA -.7627 TC3-3.9393 BAU .889I

ROE .5968 _A -.0507 RE3 -.6531 FAU .O6824

FOE i.g_3 FRA -.J329 FC3-3,5472 0SP 15259

BDE E.2607 _RA .7644 0(3 3.9931 FSP -I162

DISTANCE 459.573

LOL 135.01 VL 27.354 GAL -.90 AZL 84.36 HEA 216.86 S_AA 126.21 ECC .16922 INC 5,6394 vl 30.211
LOP 351.74 VP 37.267 GAP 5.66 AZP 94.52 TAL I84.43 TAP 41.29 RCA 104.85 APO 147.57 v2 34.84J

GP -35.54 ZAL _9.85 ZAP 135.43 ET5 315.94 ZAE |25.35 ETE ;.L_9.16 ZAC 118.62 ETC 185.05 CLP-151.11

OLA 49.67 RAL 9,11RA0 6567.7 VEL 11.749 PTH 2.07 VHP 5,374 DPA -26.85 RAP 35.43 ECC 1.2741

L-I TIME IN! LAT IN! LONG INJ RT A,_ IN! A2'NTH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG

4250,20 -34.52 198.75 243.40 51.77 17 50 43 3650.2 -39.20 191.05

_737,00 -34.51 79.54 _43,39 51.76 1 59 8 2137.0 -39.19 71.85

425(3.20 -34,52 198.75 243.40 51.77 17 59 43 3650.2 -39.20 191.05

2737.OO -34.51 79.54 243.39 51.76 1 59 8 2137.0 -39.19 71.85

4250.20 -34.52 198.75 _43.40 51.77 I7 59 43 3650._ -39.20 I91.05

2737.00 -34,51 79.54 243.39 51.76 I 59 8 2137.0 -39.19 71.85

MID-COUR.._ EXECUTION ACCURACY C1RBIT D£TER'MINATION ACCURACY

SGT 4737.9 sr_ 999,2 SG3 342.7 ST 3102.9 SR 838.7 SS 1253.I

RRT .9424 RRF .9674 RTr ,g599 CRT .99_6 CRS -.9999 CST -.9917
SGB 4842,1 R23 .I747 R13 ,9623 LSA 3445.6 MSA 171.2 SSA 9.3

SGI 4831.0 SG2 327.8 THA 11.29 ELI 3212.7 £L2 98.5 ALF 15.03

LAUNCH DATE FEB 4 1969 FLIGHT TIME !62.00 ARRIV4L OATE JUL 16 1969

HELI(X£NTRIC CC_NIC

RL 147.48 LAL .00 LOL 135.01 VL

RP 108.74 LAP -3.36 LOP 354.91 VP

RE !38.775 GL 39.12 GP -32.76 ZAL

PLANE TOCENTRIC CONIC

C3 15.542 VHL 3.94_ CLA 48.79 RAL

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

48.45 I7 8 E3 4225.59 -34.65

131.55 I E5 38 2730.15 -34.64

48.45 J7 8 23 4225.59 -34.65

t31.55 I Z5 38 2730.15 -34.64

48.45 17 8 23 4225.59 -34.65

13!.55 J ?5 36 2730.15 -34.64

DIFFERENTIAL CORRECTIONS

TCE _.!4_ TRA -.6279 TC3-A.3558 BAU .9141

RCE .54lO RRA -.OLd4 RC3 -.6168 FAU ,06762

FOE 1.8167 FRA .0008 FC3-3.7665 BSP 15613

BeE Z.7160 8RA ,6283 Be3 4.3993 FSP -1169

DISTANCE 465.516

27.320 GAL -.64 AZL 84.78 HCA 220.02 SMA 125.99 ECC .17094 INC 5.224! VI 30.211

37.250 GAP 5.93 AZP 94.01 TAL 183.11 TAP 43.1_ RCA 104.45 APO 147.52 V2 34.850

98.37 ZAP 138.26 ETS 316.29 ZAE 126.28 ET£ 206.96 ZAC !20.17 ETC 184,5_ CLP-152,54

13.07 RAD 6567.6 VEL 1!.702 PTH 2.06 VHP 5.380 CPA -23.7! RAP 35.50 ECC 1.2558

IN! LONG IN! RT ASC IN! A_tATH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG

196.41 _45.84 53._I 18 18 49 3625.6 -39.17 I88._6
78,98 245.83 53.20 2 IJ 8 2130.2 -39.16 71.13

196,41 _45,84 53.21 18 18 49 3625.6 -39.17 188.56

78.98 245.83 53.20 2 II 8 E130.2 -39.16 71.13
196.4J 245.84 53.21 18 18 49 3625.6 -39.17 !88.56

7_.96 245.83 53._0 2 II 8 _130,2 -39.J6 71,13

MI0-COUR�_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4844.4 5GR 925.8 ,_3 343.3 ST 3152.4 SR 786.5 SS 1227.9

RRT .9352 Rl_ .9568 RTF ,9581 CRT .9935 CR$ -.9997 CST -.9912

S6B 4932.1 R23 .|605 R13 .9600 LSA _69.3 MSA 168.2 5SA 10.4

St,,! 4921.6 SG_ 322.7 7HA 10.18 ELI 3247.9 EL2 87.0 ALF 13.93

LAUNCH DATE FEE3 4 1969 FLIGHT TIME 164.00 ARRIVAL DATE JUL 18 1969

HELIOCENTRIC CONIC DISTANCE 471.445

RL 147,48 LAL .(]('}LCL 135.D! VL 27._86 GAL -.37 AZL 85.14 NCA

RP !O8.7! LAP -3.32 LOP 358.09 VP 37.234 GAP 6,21 AZP 93.5§ TAL

RC 141.067 GL 37.1! GP -30.30 ZAL 96.66 ZAP 140.85 ETS 316,59 ZAE

PLAt_TC_ENTRIC CCi_IC

C3 14.676 VHL 3.8310LA 47.98 RAL 17.09 RAD 6567.6 V_L 11.665 PTH

LNCH AZMTH LNCH TIME " L-I TIME IN! LAT

49.49 !7 27 56 4L_4.O7 -34.67

!30.5! I 38 6 2725.96 -34.66

49.49 17 27 56 4_34.07 -34.67

130.51 I 38 6 2725.96 -34.66

49.49 17 27 56 4L:_4.07 -34.67

130.51 I 38 6 2725.96 -34.66
DIFFERENTIAL CORRECTIONS

TDE _.1239 TRA -.4858 TC3-4.7393 BAU .9366

ROE .4971 RRA .0012 RC3 -.5731 FAU .066|1

FOE 1.7113 FRA .1376 FC3-3.8997 B,S_ 15871

90£ ?.1813 BRA .4858 8C3 4.7738 FSP -I154

223.19 SMA 125.76 ECC ,17281 INC 4.8598 Vl 30.211

181.77 TAP 44.96 RCA 104.03 APO 147.49 V2 34.860

I26.98 ETE _?04.94 ZAC 121 .77 ETC 184.03 CLP-I53.93

2.05 VHP 5.416 OPA -L_3.84 RAP 35.83 ECC 1.74!5

IN! LONG IN! RT AS( IN! A_4TH IN! TIME PO (ST TIM IN! 2 LAT IN! ? LONG

194.3! _48.56 54.47 I8 38 0 3604.I -39.04 186.34

78.58 248.55 54.46 2 23 32 2126.0 -39.03 70,62
J94,3J _40,56 54,47 I8 38 0 3604,I -39.04 186,34

78.58 _48.55 54.46 2 23 32 ?I26.0 -39.O3 70.62

194.31 _48.56 54.47 18 38 0 3604.1 -39.04 1_6.34

78,58 _48,55 54.46 _ 23 32 _I_6.0 -39.03 70.62

MI0-COURS£ EXECUTION ACCURACY ORBIT 0ETERMJNATICN ACCURACY

SGT 4945.1 SGR 8_3.5 SG3 340.9 ST 3195.1 SR 743.6 SS J199.2

RRT ._'_59 RRF .9439 RTF .9563 CRT ,9945 CRS -.9993 CST -.9907

5,C,B 5019.9 R23 .1449 RI3 .9579 LSA 3488.8 MSA 165.6 SSA 1!.5

501 3009.6 SG2 32_.1 THA 9.22 ELI 32?9.6 EL2 75.5 ALF _3.04

J533



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69

LAUNCH DATE FEB 4 1969 FLIGHT TIE J66.00 ARRIVAL CATE JUL 20 1969

HELIOCENTRIC CONIC 0ISTaNCE 477,360

RL 147.48 LAL .00 LOL 135.01 VL 27.250 GAL -.09 AZL fl5.46 HCA

RP J08.68 LAP -3.28 LOP 1.27 VP 37.217 GAP 6.49 AZP 93.|3 TAL

RE 143,344 GL 35.)6 GP -28.13 ZAL 94.73 ZAP I43.24 ETS 316.82 ZAE
PLANETC)CENTRIC CONIC

C3 |4,007 VHL 3,743 CLA 47.ZZ RAL ZI.I5 RAD 6567.6 VEL 11.636 PTH

?26.36 SPA 125.53 ECC .17483 INC 4.5359 V! 30.711

I80.40 TAP 46.76 RCA |03.58 APO 147.46 V2 34.970

I27.51ETE 203.I1 ZAC J23.40 ETC 163.59 CLP-155.?9

2.04 VHP 5.477 0PA -18.20 RAP 36.40 ECC 1.7305
LNCH AZHTH LNCH TII.E L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50,50 17 47 39 4185.J2 -34,59 192.40 25].51 55.59 I8 57 24

129.50 ! 50 51 2724,30 -34.58 78.35 25J,50 55.58 2 36 !5
50.50 17 47 39 4185.12 -34.59 ]9Z.40 25|.§I 55.5g 18 57 24

J29.50 | 50 5J 2724.30 -34.58 78.35 25|,50 55.58 2 36 |5

50.50 17 47 39 4185,12 -34.59 I92.40 25%.5J 55.59 |8 57 24

lZ9.50 I 513 5| 2724.30 -34.58 78.35 25|.50 55,58 2 36 15

OIFFERENTIAL CORRECTIONS MIC$COJR _ EXECUTION ACCURACY
T0E 2.0875 TRA -.3498 TC3-5.]196 BAU .9638 S_T 5051,2 SGR 809,! S_3 336.4

ROE .4580 RRA .0158 RC3 -,5374 FAU .0648J RRT ,9J85 RRF ,9288 RTF .9570

FOE 1,§846 FRA .Z363 FC3-4,0059 BSP J6375 S_ 5115.6R23 ,|I72 R|3 .95fl!

BOE 2.1372 BRA .3508 BE3 5.J468 FSP -|166 ._;! 5|05.8 SG2 316.6 THA 8.40

PC) CST TIN IN| 2 LAT IN| 2 LONG

3585.! -38.82 %84.35

2|24.3 -38.8% 70.30

3585.% -38.82 184.35

2124.3 -36.6% 70.30

3§85.J -38.82 184.35

2%24.3 -38.81 70.30

ORBIT OETERMINATION ACCURACY

ST 3206.6 _ 70|.3 SS |%5J.3

CRT ,9959 CRS -,9985 CST -.9903

LSA 3474.8 HSA J59,I 55A 12.7
ELI 3281.8 EL2 62.3 ALF |2.Z9

LAUNCH DATE FEB 4 |969 FLIGHT TIE 16EI.O0 ARRIVAL OATE JUL 22 !969

DISTANCE 483.26(]HELIC_£NTRIC CONIC

RL |47.48 LAL .130 LCL 135,0| VL

RP I08.65 LAP -3.23 LOP 4.46 VP

RE 145.EO8 GL 33.24 GP -26.20 ZAL
PLANETC_ENTRIC CCNIC

C3 13,505 VHL 3.675 OLA

LNCH AZMTH LNCH TIME L'I TIME TNJ LAT

51.48 18 7 37 4168.26 -34.4|

I28.52 2 3 47 2725.|7 -34,40

51.48 |8 7 37 4168.26 -34.4|
128.52 2 3 47 2725,17 -34.40

51.48 |8 7 37 4168.26 -34.4!

1_8.52 E 3 47 2725.J7 -34.40

OIFFER_.NTIAL CCRRECTIONS

TDE g,0689 TRA -.1844 TC3-5.4058 BAU .9798

ROE: .4334 RRA .0370 RC3 -,4803 FAU .0616J
FOE 1.4gO8 rRA .376| FC3-3,9495 BSP 16434

• BOE 2.II38 BRA ,1880 BC3 5.427! FSP -]I02

27,2|5 GAL ,21 AZL 85.76 HCA ?29.53 SPA 125.30 ECC .17700 INC 4.2443 V| 30,2%1

37.201 GAP 6.77 AZP 92.76 TAL 179.02 TAP 48.55 RCA %03.12 APO |47,48 V2 34.880

92.62 ZAP |45,44 £TS 316.98 ZAE 127._K] ETE _I.46 ZAC 125,09 ETC I83.]9 CLP-|56.60
=

46.47 RAL 25.28 RAO 6567.5 EL |1,6|4 PTH 2.04 VHP 5.55_ CPA -|5.77 RAP 37.|6 ECC |.2223
IN| LONG IN| RT A,_ iN| A2"NTH IN| TiH_ PO CST TIM _NJ 2 LAT IN| 2 LONG

190,65 254,70 56.60 |9 17 6 3568.3 -3_.52 |82.53

78.29 254,69 56,59 2 49 12 2125.2 -38,51 70.|7

190.65 254,70 56.60 19 J7 6 3568.3 -38.52 182.53
78.29 254.69 56.59 2 49 12 2|25,2 -38.51 70.|7

|90.65 254.70 56.60 19 |7 6 3568.3 -38.52 182.53

78.29 254,69 56.59 2 49 |2 2|25.2 -38.5! 70,|7

MI0_C($URSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

,_T 5J34.7 SGR 766.9 SG3 329.6 ST 3230.3 SR 676.2 SS |%23.7

RRT ._008 _ .9|j4 RTF ,9534 CRT .9969 CRS -.9972 CST -.9890

S_8 5191.7 R23 ,I|29 RI 3 .9544 LSA 3482.6 MSA |6% .8 SSA I3.8

S_J 5|8|.I $62 330.| THA 7,69 ELI 3_0.0 EL2 52.J ALF IJ ,79

LJUNCH GATE FEB 4 1969 FLIGHT TIM_ ]70.00 A_RIVAL CA TE JUL 74 1969

I'_ELI,O(ENTRIC CONIC CIST4NCE 489.%45

RL |47.48 L4L ,0(] LOL 135.01 VL 77.179 G4L .52 AZL 86.02 HCA

RP |08.61 L4P -3,%6 LOP 7,64 VP 37.J85 GAP 7.06 ATP 92.4% T4L

RC 147,857 GL 31.34 GP -24.49 Z4L 90.34 ZAP |47.46 _T$ 3%7.06 7AE

PLANEZT(XENTRIC CONIC

C] |3.146 VHL 3.626 CL4 45.7I RAL 29.46 RAC 6567,5 VEL %|.599 PTH

LNO.I AZMTH LNCH TIME L-I TIME |NJ LAT

5Z,4B IB 27 56 4153.I% -34.|3

127.52 2 J6 48 2728.63 -34.I2

52.48 I8 27 56 4153.|1 -34.|3

|27.52 2 |6 48 27_8.63 -34.12

52.48 |8 27 36 4%53.|| -34.J3

|27,52 Z 16 48 2728.63 -34.J2

DIFFERENTIAL CORRECT|ONS

TOE 2.0352 TRA -.0247 TC3-5.6794 BAU %.OOIJ

RCE ,4|0% RRA .0500 RC3 -.438J FAU .059|5

r0E 1.3762 FRA .4808 FC3-3.8956 6SP J6725

BO£ 2.076| _A .0557 BC3 5.6963 rsP -|07fl

232.70 .f,,MA%25.07 ECC .17934 [NC 3.97fl9 V| 30.211

%77.62 TAP 50.32 RC4 102.64 APO |47.50 V? 34.691

%28.20 ETE I99.99 7AC ]26.83 ETC 182.B? CLP-157,8_

2.03 VHP 5,656 CP4 -|3.5% RAP 38.09 ECC 1.2164

IN| LONG IN| RT AS_ IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

%89.0% 258.0_ 57.52 19 37 9 3553.% -38.13 180.84

78.40 25_.07 57.5l 3 Z 17 2126.6 -36.12 70.?}

189.01 258.08 57.52 I9 37 9 3553.% -38.13 %80,64

78,40 258.07 57,51 3 _ I7 2|2_.6 -38.12 70.?]

I89.0% 258.08 57.52 I9 37 9 3553.% -38,13 180.64

78.40 _58.07 57.5% 3 _ 17 2%28.6 -38.12 70.73

MIO-COUR._ EXECUTION ACCURACY ORBIT CETER_INATION ACCURACY

_wT,T 5225.7 S/_R 730.5 _G3 322.0 ST 3218.5 SR 649.0 SS 1075.4

RRT .8870 RRF .8923 RTF .9532 CRT .998J CRS -.9950 CST -.9881

5276.5 R23 .0938 R%3 .9540 LSA 3451.2 MSA 159.0 SSA 15.0

S_I 5265.9 S,G2 334.7 THA 7.I0 ELl 3283.0 EL2 39.5 ALF I1.3_

L_tL,INCPIDATE FE_ 4 I969 FLIGHT TIME 172.00 ARRIVAL _ATE JUL 26 1969

I-_L|O(ENTRIC CONIC

RL |47.46 LAL .00

RP %08.58 LAP -3,O9

RE 150.092 GL 29.46

PL_METO(ENTRIC CONIC

C3 12.9|8 VHL 3.594 OLA 44.94 RAL

LN_PI AZMTH L_H TIME L-I TIME INJ LAT

53.52 18 48 38 4139.22 -33,75

126.48 2 _9 43 2734.96 -33,74

53,52 |8 48 38 4139.22 -33.75

126.48 2 29 43 2734.96 -33,74

53.52 I8 48 38 4J39.22 -33.75

126.48 2 29 43 2734.96 -33.74

OIFFERENTIAL CCRR'_CTIONS

T0E |.9960 TRA .|441 TC3-5.90|J BAU J.0214

ROE .39L_O _RA .O6_I RC3 -.3978 FAU .O5652

FOE 1.2643 FRA .58|4 rC3-3.788l 8S_ 17006

60E 2.0342 BRA .%569 BC3 5.9145 FSP -1048

0ISTANC£ 495.014

LO.. |35.0| VL 27.143 GAL .f14 AZL 86.27 HCA 235.88 SPA 124,84 ECC .18J87 tNC 3.7348 v| _O.?Jl

LOP |0.82 VP 37.I70 GAP 7.35 AZP 92.J0 TAL J76,Z0 TAP 52.07 RCA 102.|4 APO %47.55 V2 34.902

GP -22.96 ZAL 87.90 2AP 149.34 ETS 317.04 ZA£ I28.4J ET£ I98.68 7AC %28.61 ETC 182.49 CLP_159.]I

33,67 RAO 6567,5 VEL |1.5B9 PTH 2.03 VHP 5.76H OPA -II.4| RAP 39.|6 ECC 1.2126

IN| LONG IN| RT A._ IN| ATMTH IN| TIME PC) CST T_M IN| 2 LA T IN| Z LONG
J87.44 261.64 58.36 I9 57 38 3539.2 -37.65 t79.25

78.70 261.64 58,35 3 |5 J8 2%35,0 -37.64 70.5I

187.44 26|.64 58.36 I9 57 38 3539.2 -37.65 179.25

78.70 26|.64 58.35 3 |5 I8 2%35.0 -37.64 70,51

187.44 261.64 58.36 19 57 38 3539.2 -37.65 179.25

78.70 261.64 58.35 3 %5 Ifl 2|35.0 -37.64 70.51

MI0-CCURSIE EXECUTION ACCURACY ORBIT CETERMINATION _CCURACY

SGT 53|2.6 SGR 701,2 SG3 313.8 ST 3|86.0 SR 626.3 S5 1024.1

RRT ,8714 RRF .8721 RTF ,9530 CRT .9990 CRS -.99|8 CST -.9869

St,T4B 5358,7 R23 .0778 RI3 .9536 LSA 340|.0 MSA 157.8 554 16.I

_1 §347._ ,S_,2 341.7 THA 6.59 EL| 3246.9 EL2 27.6 ALF l].l]

|534



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH DATE FEB 4 1969 FLIGHT TIME 274.00 ARRIVAL GATE JUL 2_ ]969

HELIOCENTRIC CONIC

RL _47.48 LAL .00 LC_. 135o0J VL

RP ]Og.54 LAP -3.OI LCW_ ]4.0] VP

RC 152.312 GL 27.60 GP -21.60 ?AL

PLANETOCENTRIC CONIC

C} 12.812 VHL 3.579

LNCH AZMTH LN.CH TIME
54.6Z ]9 9 45

125.3_ Z 42 ZZ

54.62 19 9 45

125.3_ 2 42 22

54.62 19 9 45

IZ5.3_ 2 42 22

DIFFERENTIAL CORRECTIONS

TDE 1.9502 TRA .32|8 T(3-6.056] BAU 1.0392
ROE .3776 RRA .0732 RE} -.3577 FAU .05361

FDE 1.1532 FRA .6740 FC3-3.6229 BSP 17262

BOE 1.9864 BRA .3500 BC3 6.0669 FSP -1017

DISTANCE 500.866

27._07 GAL J.J8 AZL 86.49 HCA 239.05 SMA 124.6J ECC .I8458 INC ].5083 V! 30.?11

37.]54 GAP 7,65 AZP 91.8| TAL I74.76 TAP 53.82 RCA 101.61 APO ]47.62 VZ 34.914

85.33 ZAP 151.09 ET5 316.92 ZAE 128.57 ETE 197.50 ZAC I_).44 ETC I82.17 CLP-160.31

CLA 44.13 RAL 37.90 RA0 6567.5 VEL II.584 PTM 2.03 VHP 5.893 CPA -9.46 RAP 40.37 ECC ].2308

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

4126.37 -33.27 185.91 265.36 59.I5 20 18 31 3526.4 -37.08 177.7]

2744.27 -33.26 79.20 265.35 59.14 3 28 7 2144.3 -37,07 7I.OO

4126.37 -33.27 155.9! 265.36 59.15 20 IB 31 3526.4 -37.0B ]77.71
2744.27 -33.26 79,20 265.35 59.I4 3 28 7 2144.3 -37.07 71.00

4126.37 -33.27 185.9! 265.36 59.15 _ JB 31 3526.4 -37.08 177.7!

2744._7 -33.26 79.20 265,35 59.14 3 Z8 7 2144.3 -37.07 7].00
MIO-CC)LIRS_ EXECUTION ACCURACY ORBIT CETERMINAT|ON ACCURACY

S_T 5390.5 Sr,,R 676.4 ,St,,3 3OA._ 57 3131.9 5R 606.A $5 96_.2

RRT .8541 RRF .8505 RTF .953J CRT .9995 CRS -.9870 CST -.9855

,SGB 5432.6 R23 .0635 RJ3 .9535 LSA 3330.! MSA ]57.2 SSA 17.2

SCI 5421.5 ._C,_ 349.B THA 6.|4 ELI 3190.0 EL2 IN.6 ALF 10.95

LAUNCH DATE FEB 4 J969 FLIGHT TIME J76.D0 ARRIVAL DATE JUL 30 J969

HELIOCENTRIC CONIC 01STANCE 506.698

RL 147.48 LAL .OO LOL 135.0! VL 27.071 GAL 1.54 AZL 86.70 HCA 24_.23 SMA 124.39 ECC .I8750 INC 3.2963 Vl ]O.21!

RP |08.50 LAP -2.92 LCP IT.Z>O VP 37.139 GAP 7.96 AZP 91.54 TAL I73.31 TAP 55.55 RCA IOI.O6 APO 147.71 V2 34,926

RE 154.516 GL 25,75 GP -L_].39 ZAL 82.66 ZAP 152.72 ETS 316.68 ZAE 128.68 ETE 196.46 ZAC 132,3I ETC ]8].86 CLP-161,47

PLANET(X_ENTRIC CONIC

C3 12.824 VHL }.5810LA 43.27 RAL 42.13 RAO 6567.5 VEL I1.585 PTH 2.03 VHP 6.029 OPA -7.62 RAP 41.68 ECC 1.2J]0

LNCH AZMTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST Tim INJ 2 CAT INJ 2 LONG

55.80 19 31 |8 4I]4.07 -32.E,8 184.39 Z69.19 59.89 20 39 52 3514.I -36.40 176.21

124.20 2 54 33 2756.97 -32.67 79.9_ 269.18 59.88 3 40 29 2157.0 -36.39 71.74

55.80 I9 31 IB 4II4.07 -32.6_ 184.39 269.19 59.89 20 39 52 3514.I -36.40 I76.21

124.Z0 2 54 33 2756.97 -32.67 79.92 269.18 59.88 3 A0 29 2157.0 -36.39 71.74

55,_O I9 3J JR 4J14,07 -32,68 I_A,]9 269,19 59,99 20 39 52 35JA.! -36,40 176,2J

124.20 2 54 33 2756.97 -32.67 79.92 269.18 59.88 3 40 29 2]57.0 -36.39 71.74

DIFFERENTIAL CORRECTIONS MI0-EOURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.8940 TRA .5064 TC3-6.I594 BAU 1.0574 ,%T 5466.4 SGR 656._ ,%3 294,2 ST 5051.6 SR 588.8 SS 908.9

ROE .3664 RRA .0836 RC3 -.3222 FAU .05079 RRT .8360 RRF .8286 RTF .9534 CRT .9994 CRS -.9802 CST -.9836

FDE 1.O437 FRA .7586 FC3-3_A287 BS,P 17542 5GB 5505.6 R_3 .0513 R13 .9537 LSA 3234.1 USA 158.I SSA 18.2

BCE ].9291BRA .5133 BC3 6.1678 FSP -985 ,%1 5494.0 SG_ 358.2 THA 5.76 ELI 3107,8 EL2 20.5 ALF |0.91

LAUNCH DATE FE_ 4 ]969 FLIGHT TIME 178.00 ARRIVAL CATE AUG l ]969

HELIL_CENTRIC CL'NN[C

RL |47.48 LAL .00 L_ 135._1 VL

RP 1_.47 LAP -2.82 LOP 2_.39 VP

RC 156,7!]4 GL 23.92 GP -19.30 /AL

PLANETOCENTRIC CONIC

C3 I2.953 VHL 3.599

LNCH ATMTH LNCH TIME

57.0H 19 53 |5

122.92 3 6 3

57.08 19 53 15

iTZ.gZ 3 6 3

57.08 19 53 15
IZ_,92 3 6 3

DIFFERENTIAL CCRRECTIONS

TCE I.H_99 TRA .70J3 TC3-6.]976 BAU 1.0744

_CE .}SHI RRA .9939 RC3 -._]0 FAU .04797

FOE .93R2 FRA .8382 FC3-3.2059 BSP 17903

_CE I.H646 _RA .7075 _C3 6.2044 FSP -953

DISTANCE 51_.51_

27.035 GAL 1.91 AZL 86.90 MCA 245.42 SMA 124.]6 E(C .19064 INC 3.0962 vI 30.21!

37.124 GAP 8.27 AZP 91.29 TAL 171.86 TAP 57.27 RCA 100.49 APO 147.83 V2 34.938

79.9(] ZAP I54.24 ETS 316.33 ?AE 128.76 ETE 195.53 ZAC 134.23 ETC 18].56 CLP-|62.60

CL4 42.36 RAL 46.33 RAC 6367.5 VEL 21.591 PTH 2.03 VHP 6.178 CPA -5.9I RAP 43.10 EC£ J.2132

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM INJ 2 LAT IN] 2 LONG

4182.13 -31.98 182.86 273.II 60.60 21 ! 37 3502.1 -35.62 174.70

2773.24 -31.97 80.89 273.11 60.59 3 52 17 2173.2 -35.61 72.74

4102.13 -31.98 J82.86 273.1l 60,60 21 ] 37 3502.1 -35.62 174,70

2773.24 -31,97 _0,89 273,II 60,59 3 52 17 2173,2 -35.61 72,74

4102.I3 -3].98 182.86 273.11 60.60 21 I 37 3502.I -35.62 174.70

2773.24 -31.97 80.89 273.11 60.59 3 52 17 2173,_ -35.61 72,74

MI�-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5538.0 ,%R 639.9 `%3 284.2 ST 2951.2 SR 573.3 SS 848.8

RRT .8176 _ .L_TI RTF ,9539 CRT .9982 CRS -.9704 CST -.9814

S(,_ 5574.9 R"Z3 .0412 R13 .9541 LSA 3119.6 MSA I61.0 SSA 19.0

SGl 5562.8 SG2 366.B THA 5.42 ELI 3006.1 EL2 33.3 ALF 10.98

LAUNCH _ATE FE_ 4 1969 FLIGHT TIME 180.00 ARRIVAL DATE AUG 3 1969

HELIOCENTRIC CONIC

RL 147.48 LAL .00

RP _O_.43 LAP -2.71

RC 158.875 GL 22,1I

PLAMETL'_CENTRIC CONIC

C3 I3._04 VHL 3.634

LNCM ATMTH LNCH TIME

58.46 20 15 37

121.54 3 16 42

58.46 _ J5 37

I_I.54 3 I6 4_
58.46 _ 15 37

121,54 3 16 42

DIFFERENTIAL CORRECTION5

TOE 1.7562 TRA .9057 TC3-6.J726 BAU 1.0906

RDE .3520 RRA .I043 RC3 -.2613 FAU .O45_1

FOE -8353 FRA ,9116 FC3-2.9645 BSP 1B054

BOE ].7911 8RA .91]7 8C3 6.1781 FSP -921

DISTANCE 519.304

LOL 135.01 VL 26.999 GAL 2.29 AZL 87.09 P_CA 248.60 SMA 123.93 ECC .I9402 INC 2.9058 Vl 30.2]1

LOP 23.58 VP 37.110 GAP 8.60 AZP 91.06 TAL ]70.]9 TAP 58.99 RCA 99._8 APO I47.98 V2 34.95i

GP -18.32 ZAL 77.08 ZAP 155.67 ETS 315.85 ZAE 129.82 ETE 194.70 lAD ]36.18 ETC 181.25 CLP-163.70

CLA 4],39 RAL 50.46 RAG 6567,5 VEL I|.6OI PTH 2.03 VHP 6.337 0PA -4.29 RAP 44,61 ECC 1.2173
L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AI'NTH IN] TIME PO C$T TIM IN] 2 LAT IN] 2 LONG

4090.19 -31.18 181,30 277,1J 61.28 21 23 47 3490.2 -34.75 173.17

2793.44 -31,17 82,13 277.10 61._6 4 3 16 2193.4 -34.73 74.01

40_0.19 -3J.IB 181.30 277.11 61.28 _I 23 47 3490.2 -34.75 173.17

2793.44 -31.17 8_,13 277,10 6l._6 4 3 16 2193.4 -34.73 74.0I

4090.]9 -31.18 181.30 277,11 61.28 21 23 47 3490.2 -3A.75 173.17

2793.44 -31.17 82,13 277.I0 61.26 4 3 16 2193.4 -34.73 74.01

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,%T 5604.8 _ 626.3 SG3 273.9 ST 28}0.6 SR 559.0 SS 787.6

RRT .7994 RRF .7860 RTF .95_6 CRT .9957 CRS -.9567 C$T -.9785

,%B 5639.7 R'23 .0323 RI3 .954_ LSA 2986.1 MSA I66.2 SSA 19.6

,%1 5627.2 S(;2 374.7 THA 5,13 ELl 2884.8 EL2 51.0 ALF iI.I3

I535



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_

LAUNCH 0ATE F£B 4 1969

HE_LIC(ENTRZC CONIC

RL 147,48 LAL .00

RP 108.39 LAP -?.59

RC I61.027 GL ?0.32

PLAMETCK_ENTRI( (ONI(

C3 |3.580 VHL 3.685

LNO4 *TNTH LNCH TIE

59.95 20 38 23

120.05 3 26 16

39.95 20 38 23

120.05 3 26 16

59.95 L_O 38 _3

FLIGHT TIHE 182.00 ARRIVAL CATE AUG 5 1969

C[5TANCE 524.073

LC4. 135.01 VL 26.962 GAL 2.70 AZL B7._B HCA 25I .79 SHA IE3.70 ECC .I9766 INC 2.7E34 vJ 30,?]!

LC_ 26.78 VP 37.095 GAP 8.93 AZP 90.85 TAL 168.9! TAP 60.70 RCA 99.25 4PO 148.15 v2 34.964

GP -17.43 ?4L 74.2] ZAP !57.0! ET_ 315.23 ZAE |28.86 ETE 195.96 74C |]8.17 ETC 180.94 CLP-164.77

OLA 40.36 RAL 54.5| RAO 6567,5 VEL II.617 PTH 2.04 VHP 6.507 OP4 -2.76 RAP 46.?0 ECC 1.?735

L-I TIE IN; LAT IN; LONG IN; RT A,_( ZNJ AZMTH IN; T;I_ PC) (ST TIN IN; ? LAT ;NJ ? LONG

4077,93 -30.28 179.68 281.14 61.93 21 46 21 3477,9 -33.77 171.60

28|7.9| -30.21 83.67 281.J3 61.92 4 ;3 J4 2217.9 -33.76 75.59

4077.93 -30.28 179.6_ 28J.14 61.95 2J 46 21 3477.9 -33.77 171.60

2817.93 -30.27 83.67 78J.|3 61.9? 4 J3 I4 2217.9 -33.76 75.59

4077.93 -_0.28 ;79.68 ?8].14 61.93 21 46 21 3477.9 -]3.77 171.60
120.O5 3 26 16 2817.91 -30.27

0IFFERENTIAL CORRECTIONS

TOE 1.6772 TRA J,1243 TC3-6.074J _AU |.J036
m3485 RRA .I|55 RE3 -._337 FAU .04234

FOE .7397 FRA .9831 FC3-2.6993 BSP ;8213

BOE 1,7;31 8RA !.i302 BC3 6.0786 FSP -884

I--4_ OATE FEB 4"1969

PIEL|OCENTRIC CONIC
RL 147.48 LAL .00

RP |08.35 LAP -2.46

RC 163.|6; GL 18.56

PLAI_TO(.ENTRI( CONIC

(3 J4.O90 V_L 3.754

LNCH k]'D4TH LN(H TIN?
61.56 21 I 31

118.44 3 34 3_

61,56 21 I 31

118,44 3 34 35

6|.56 21 I 31

83.67 281..13 61.92 4 !3 ;4
HIC-COURSE EXECUTION ACCURACY

`IT 5666.; 5_ 615.5 .%3 263.5
RRT .7813 RRF .7663 RIT .9551

.%B 5699.4 R'23 .0266 RI3 .9553

.%1 5686,5 .%2 382.8 THA 4.87

FLIC#IT TIN? 184.00 ARRIVAL DATE AUG 7 1969

0ISTANCE 529.8J6

LOL 135.01 VL 26.926 GAL 3.i3 AZL 87.45 HCA 254.98 5MA 123.48 ECC ._0J58 INC 2.5476 vl 30.711

LOP 29.97 VP 37.08! GAP 9.26 AZP 90,66 TAL |67.43 TAP 62.4! RC4 98.59 APO 148.57 V2 ]4,977

GP -16.63 ?AL 71.36 ZAP 158.27 ETS 314.46 ZAE I28.88 ETE 193.30 74( 140.19 ETC 180,61 (LP-165.82

0LA 39.28 RAL 58,46 RA0 6567.6 VEL 1;.639 PTH 2.04 VHP 6.688 0PA -J.32 RAP 47.87

L-] TII4E IN; LAT IN; LONG IN; RT AS( _NJ A_4TH IN; T;NE PC) CST TIN IN; 2 L4T

4065.04 -29.28 177.98 285.J9 62.56 22 9 16 3465.0 -32.70

2846.96 -29.27 85.51 285,18 62.54 4 2? 2 2247.0 -31.69

4065.04 -29.28 J77.96 285.19 62.56 22 9 16 3465.0 -32.70

2846,96 -29.27 85,5J 285,18 62,54 4 22 _ ?247.0 -32.69
4065.04 -29.28 ;77.98 285.J9 61.56 22 9 16 3465.0 -3Z.70

118,44 3 34 35 2846,96 -29.27 85.51 285.18 62.54

01FFERENTIAL CORRECTIONS HIO-C(]LMSF. EXECUTION ACCURACY

T0E 1,5856 TRA 1,3_2 TC3-5,9_04 BAU 1.1178 .IT 5724,3 SGR 605,7 `%3 253.3

ROE ,3463 RRA .1268 RC3 -,2J08 FAU .03971 RRT ,7641 RRF ,?4?4 RTF ,9559
FOE .64§9 FRA J.0475 FC3-2.440| BSP 18447 _ 5756.2 R_3 ,02|I R|3 .9560

BOE 1,6229 8RA ;.3561BC3 5.9341FSP -853 .%| 5743,0 .%2 389,5 THA 4,64

4 22 ?

2217.9 -33.76 75.59

ORBIT CETERNIN4TION ACCURACY

ST 2700.4 S/2 546,5 SS 7]0.5

CRT .9910 CRS -.9380 CST -.9751

LSA 2844,9 MS4 I74.6 554 19.9

ELI 27_4.? EL2 71.8 ALF 11,35

ECC 1.2319

IN; 2 LONG

169.96

77.49

J69.96
77.49

169.96

2247.0 -32.69 77.49

CRBIT DETERI, IINATION 4CCURAC_

ST 2552.1SR 533.9 SS 673.4

CRT .9833 CRS -.9173 CST -.9708

LSA 2686.3 XS4 186.3 SSA 19.9

ELI 2605.6 EL2 95.! 4LF I1.64

LAUNCH DATE FEB 4 1969

HELIO(ENTRIC CONIC

RL 147.48 LAL .00

RP 108.31 LAP -2.33

RE 165.276 GL 16.85

PL4NET(X'ENTR|C CONIC

C3 14.744 VHL 3.840

LNCH ATHTH LNCH TIN?

63.29 21 ?5 5

116.71 3 41 25

63.29 21 25 5

116.71 3 41 25

63.E9 21 25 5

116.71 3 41 25

FLIGHT TIME 186.00 4RRIVAL GATE AUG 9 1969

0/STANCE 535.531

LOL 135,01 VL 26.890 GAL ].57 AZL 87.62 HCA 258.t7 5_A 123.E5 ECC .20580 INC 2.3767 Vl 30,711

LOP 33.17 VP 57.067 G4_ 9.64 A?P 90.49 T4L 165.95 TAP 64.17 RCA 97.89 APO 148.6_ v2 34.990

GP -J5.91 7AL 68.50 7AP J59.46 ETS 313.52 7AE 128.90 ETE I97,71 74C 14_,24 ETC 180.26 CLP-166.Sfi

0LA 38.15 R4L 62.27 RAG 6567.6 VEL II.667 PTH Z.05 VHP 6,881CPA .04 RAP 49.60 ECC 1.2477

L-] TIME IN; LAT ;NJ LONG ;NJ RT ASC JNJ AZHTH ;NJ TIHE PO (ST T;H |NJ 2 L_T ;NJ ? LONG

4051.06 -28.2_ 176.19 289.25 63.16 _2 32 36 345_.I -31.55 168.73

288i.06 -28.19 87.71 289.24 63,15 4 29 26 2281.1 -31.54 79,75

4051.06 -28.20 176,19 789.75 63,16 22 32 36 3451.! -31.55 168.73

1881.06 -28.19 87.71 289.24 63.|5 4 29 26 2281.1 -31.54 79.75

4051.06 -28.20 176.I9 789,E5 63.16 22 32 36 3451.1 -31.55 168.73

2881.06 -28.19 87.71 289.24 63.15 4 29 26 2281.1 -31.54 79,75
DIFFER_NTI4L C_RR[CT;CINS HID-COURSE EXECUTION ACCURACY ORBIT OETERDNINATION ACCURACY

TOE 1.4859 TRA 1.5875 TC3-5.7317 BAU 1.J304 SGT 5776,3 .%R 596.9 SG3 243.0 ST 2397.9 SR 521,6 SS 670.4

ROE .3455 RRA .1386 RE3 -.JgOI FAU .03713 RRT .7477 RRr .7297 RTF ,9566 CRT .9714 CRS -.8779 CSr -.9657

FOE .5562 FRA 1.1080 FC3-2.1802 eSP 18675 .%8 5807,0 R"Z3 .0167 RI3 .9567 LSA 2523.1HSA 201,6 $54 19.7

80£ 1.5216 _ ;.5935 BE] 5,7]49 F_ -823 .%1 5793.5 .%2 395.2 TH4 4.44 ELI 2451 .0 EL_ J?J .I _LF _1 ,96

LAUNO4 0ATE FEB 4 1969 FLIGHT TIHE 188,00

HELIOCENTRIC CONIC

RL J47.48 LAL .00

RP 108.26 LAP -2.18

RC 167.370 GL I].18

PL4NETOCENTRIC CONIC

AR'_;VAL C4TE AUG 11 1969

OISTAN(E 541.216

LOL 135.01 VL 26,834 GAL 4,04 AZL 87.79 HCA 761.37 5_A 173.03 ?CO .71035 tNC 2.2097 VJ ]0.711

LOP ]6.3? VP 37.054 GAP 10.02 AZP 90,33 T_L 164.46 TAP 65.83 RE4 97.15 APO 148.9J V2 35.003

GP -15.26 ZAL 65.67 ZAP |60.59 ET5 3j2.4J ZAE 128.91ETE 197.|8 7AC 144.31ETC 179.87 CLP-167.85

C3 J5.557 VHL 3.944 0LA 36.99 RAL 65,93 RA0 6567,6 VEL 1;.702 PTH ?.06 VHP 7.087 0P4 1.33 RAP 51.39 ECC 1.7560

INJ LONG INJ RT ASC INJ AZHTH INJ TIM_ PO CST TIM INJ 2 LATINJ ? LONG

|14,27 293.29 63.74 22 56 72 3435.6 -30.33 166.37

90.29 293,78 63.73 4 35 17 2320.6 -30.33 82.40

174,27 ?93.29 63,74 22 56 ?2 3435.6 -30.33 166.37

90.29 793.28 63.73 4 35 17 2320.6 -30.33 87.40
174,27 ?93,29 63.74 22 56 2_ 3435.6 -30,3] 166,37

90.29 293.28 63,73 4 35 17 ?320.6 -]0.33 _2.4_

HIO-COURS_ EXECUTZON ACCURAC_ ORBIT OETER_INAT;ON ACCURAC¢

.%T 5823.8 `%R 589.0 SG3 733.I ST 2245.3 SR 509.8 55 57].9

RRT .7324 RRF .7137 RTF ,9573 CRT .9538 CRS -.8333 CST -.9607

`%_ 5853,5 R23 .0136 RI3 .9574 LS4 _562.6 MSA 220.7 SS_ 19.?

.%1 5839.9 .%2 400.0 THA 4.76 ELI 2?97.6 EL? 149.7 }LF |_.27

LNCH AZNTH LN(H TINE L-I TIME INJ LAT

65.;4 ?! 49 ? 4035,57 -?7.04

114.86 3 46 36 E920.60 -27.03
65.i4 21 49 7 4033.57 -27.04

114.86 3 46 36 2921_.60 -27,03

65.14 21 49 7 4033.57 -27.04

1|4.86 3 46 ]6 29_0.60 -27.03

OIFFER£NTIAL CORR1EC_IONS

TOE: |.3800 TRA _.8_4 TC3-_.4849 BAU J.;413
ROE .3463 I_A .l§13 RC3 -,ITII FAU .0347N3

FOE .4728 FRA 1.1663 FC3-J,9254 BSP 18867

130E 1,4228 BRA 1.8446 Be3 5.4876 FSP -793
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH CATE FEB 4 1969 FLIGHT TIE 190.D0 ARRIVAL DATE AUG 1] 1969

HELIOCENTRIC CONIC

RL 147.48 LAL .00

RP 108.22 LAP -2,04

RC J69.44_ GL 13,57

PLANE TOCENTRIC CC_IIC

C} J6.543 VHL 4.067

LNCH AZMTH LNCH TIME

67.12 22 13 44

112.88 3 49 54

67.12 22 13 44

112.88 3 49 54

67.11 12 13 44

112.88 3 49 54

LOLl 35.01 VL

LOP 39.57 VP

GP -14.66 ZAL

DISTANCE 546.865

16.818 GAL 4.54 AZL 87.95 HCA 264.57 SMA 122.PI ECC .21526

37.040 GAP 10.42 AZP 90.19 TAL 162.98 TAP 67.54 RCA 96.38

62._XJ ZAP 16|.65 ETS 31|.10 ZAE 128.91ETE J91.70 ZAC J46.41

DLA 35.80 RAL 69.43 RA0 6567.7 VEL 11.744 PTH 2.07 VHP 7.305 0PA 2.55
L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4017.92 -25.82 172.J9 297.31 64.29 23 20 42 3417.9

2966.21 -25.81 93.29 297,30 64.28 4 39 20 2366.Z
4017.92 -25.82 172.19 297.31 64.29 13 20 42 3417.9

2966.21 -25.81 93.29 297.30 64.28 4 39 _0 2366.2

4017.92 -25.82 172.19 297.31 64.29 23 _ 42 3417.9
2966.21 -25.81 93.29 297,30 64.28 4 39 213 2366.2

INC 2.0453 Vl 30.211

APO 149.25 V2 35.016

ET{ 179.45 CLP-168.H4

OIFFERENTIAL CCRRECTIONS

TOE 1.2671 TRA 2.1018 TC3-5._16 BAU 1.1509

ROE .3482 RRA .1646 Re3 -,1542 FAU .0}217

FOE .3942 FRA 1.2216 FC3-1.6837 8SP I94_57

_CE 1.3140 BRA Z.10d3 8C3 5.2038 FSP -764

MI0-COURSE EXECUTION ACCURACY

S6T 5866,5 SGR _81.4 ,SG3 223.4
RRT ,7183 _ .6990 RTF ,9580

5895.] R_3 .0109 RI] .9580

SGI 5881.4 SG2 403.5 THA 4.09

RAP 53.25 ECC 1.2723

INJ 2 LAT INJ 2 LONG

-29.06 164.36

-29.05 85.47

-29.06 164.36

-29.05 85,47

-29.06 164.)6
-29,05 85.47

ORBIT CETERMINATION ACCURACY
ST 2097.9 SR 497.9 SS 533.8

CRT .9284 CRS -.7768 CST -.9545

LSA 2L_7.8 MSA 243.3 SSA 18.6

ELI 2148.6 EL2 180.6 ALF 12.52

LAUNCH (]ATE FEB 4 1969 FLIGHT TIME 192.00 ARRIVAL DATE AUG 15 1969

HELIC_'ENTRIC CONIC

RL 147.48 LAL .00

RP 108.18 LAP -1.88

RE 171.498 GL 12.02

PLANE TOCENTRIC CONIC

C3 17.724 V_L 4.210

LNCH AZMTH LNCH TIMC

69,24 22 39 5

110.76 3 51 7

69.24 22 39 5
110,76 3 51 7

69.24 22 }9 5

110.76 3 51 7

0/STANCE 552.476

LOL 135,01 VL 26.782 GAL 5.06 AZL 88.12 HCA

LOP 42,77 VP 37,027 OAP 10,83 AZP 90,07 TAL

GP -14,12 ZAL 60,19 ZAP 162,65 ETS 309,58 ZAE

267.77 _wA 122.59 ECC .22056

161.50 TAP 69.26 RCA 95.56

128,90 ETE 191,27 ZAC 148.52

OLA 34.60 RAL 72,76 RAD 6567,7 VEL 11,794 PTH 2,09 VHP 7.538 OPA 3,7J
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM

5997.53 -24.56 169.91 301.30 64.82 23 45 43 3397.5

3018.43 -24._4 96.76 301.29 64.81 4 41 Z5 2418.4

3997.53 -14.§6 169.9! 301.30 64.82 23 45 43 3397.5

3018.43 -24.54 96,76 301.29 64.81 4 41 25 2418.4

3997.53 -24.56 169.91 301,30 64,82 23 45 43 3397.5

3018,43 -24,54 96,76 301,29 64,81 4 41 25 2418,4

01FFE/_ENTIAL COR_CTION$ MI0-(C_SE EXECUTION ACCURACY

TOE 1.1519 TRA 2.38]0 TC3-4.8810 BAU 1.1571 ,_T 5005.1 _ 574.4 SG3 214.2

ROE .3514 _A .179! RE3 -.1381 FAU .02973 RRT .7058 _ .6865 RTF .9585

FOE ,3230 FRA 1,2771 FC_-1,45_4 BSP 19151 S_ 5933,0 R23 ,0095 R13 ,9586

BOE 1 .2043 BRA 2,3897 8C3 4,8830 FSP -731 S_I 5919,1 SG2 406,0 THA 3.95

INC 1.8826 vl 30.Zll

APO 149.63 V2 35.030

ETC 178,97 CLP-169.82

RAP 55.J5 ECC J.2917
INJ 2 LAT INJ 2 LONG

-27.73 162,15

-27.72 89,00
-27.73 162.15

-27.72 89.00

-27.73 162.15

-27.72 89.00

ORBIT OETERMINATION ACCURACY

ST 1967.1 5R 486,5 SS 502.8

CRT ,8937 CRS -.7101 C$T -,9499

LSA L_70,4 MSA 268,2 SSA 17,9

ELI 2015.1 EL2 213.| ALF 12.61

LAUNCH CATE FEB 4 1969 FLIGHT TIHE 194.00 ARRIVAL DATE AUG 17 1969

HELIOCENTRIC CONIC OISTANCE 558.043

RL 147,48 LAL .00 L(X. 135.01 VL 26.746 GAL 5.61 AZL 88.28 HCA 270.97 _AA I22.38 ECC .22629

RP 108.14 LAP -I.72 LOP 45.98 VP 37.014 GAP 11.27 AlP 89,97 TAL 160.02 TAP 70.99 RCA 94.69

RE 173.532 GL 10.53 GP -13.63 ZAL 57.56 ZAP 163.60 ET5 307.81ZAE |28.89 ETE 190.88 ZAC 150.65

PLAN(ETOCENTRIC CONIC

C3 19,124 VHL 4,373 OLA 33,39 RAL 75,91RAO 6567,8 VEL II,854 PTH 2.10 VHP 7,787 0PA 4.80

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

71.52 ?3 5 29 3973.17 -23.25 167.35 305.25 65.33 24 11 42 3373.2

108.48 3 49 53 3078.41 -23.24 100.77 305.24 65.32 4 41 11 2478.4

71.52 23 5 29 3973.17 -23.25 167.35 305.25 65.33 24 II 42 3373.8

108.48 3 49 53 _078.41 -23.24 100.77 }05.24 65.32 4 41 11 2478.4

110.OO 4 54 51 2879.31 -28.26 87.61 }07.54 69.91 5 42 50 2279.3

J10.00 3 3 37 3220.27 -18.4I 109.15 302.61 60.68 3 57 17 2620.3

INC 1.7204 Vl 50.211

AP0 150.07 V2 35.045

ETC 178.41 CLP-170.79

(][FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T_E ].0275 TRA 2.6748 TC3-4,5485 BAU 1.1634 S(,T 59_7.7 SGR 566.7 S(,3 205.2

ROE .3553 RRA .1940 RC3 -.1240 FAU .02748 RRT .6943 RRF" ,6746 RTF ,9592

r_E .2546 FRA I.]287 FC3-1.2441 BS4° J9323 ,5(;6 5964.7 R'_3 .DO77 R13 .9593

BCE J .0872 BRA 2.6_18 BC3 4,5502 FS.P -704 5/,,I 5950,8 S¢2 407,0 THA 3,81

RAP 57.10 ECC 1.3147

INJ 2 LAT INJ 2 LONG

-26.3_ I59.65

-26.37 93.08

-26.38 159,65

-26.37 93.08

-30.73 79.28

-22.18 102.04

ORBIT 0ETERMINATION ACCURACY

ST 1847,2 SR 474.4 SS 477.4

CRT ,8468 CR$ -.6313 CST -,9464
LSA _943.7 MSA 294,7 SSA 17,2

ELJ 1891,1EL_ _46,4 ALF J2,48

LAUNCH DATE FEB 4 1969 FLIGHT TIME 196.00 ARRIVAL OATE AUG 19 _969

HELIOCENTRIC CONIC

RL 147,48 L_L .OO

RP I08.10 LAP -1.55

RC 175,544 GL 9.11
PLAN_TOCENTRZC CONIC

C3 _,772 VHL 4.55_

LNCH AZMTH LNCH TIME

74.Ol 23 33 27

105.99 3 45 39
74,01 23 33 27

105.99 3 45 39
110,00 5 39 2

110.00 2 43 I0

0ISTANCE 563.560

LOt. 135.01 VL _6.711 GAL 6.19 AZL 88.44 HCA

LOP 49,18 VP 37.001 GAP 11,73 AZP 89.89 TAL

GP -13,18 ZAL 55.03 ZAP 164.49 ETS _]5.78 ZAE

274.18 5MA 122.17 ECC .23250
158.56 TAP 72.73 RCA 93.76

128.87 ETE 190.53 ZAC 152,79

OLA 32,19 RAL 78,89 RAO 6567,8 vEL 11,923 PTH 2,12 VHP 8,053 OPA 5,83
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM

3942.98 -21,92 164.38 _._ 65.82 24 39 I0 3343.0

3147.92 -21.91 105.46 309.16 65.81 4 38 7 2547.9

3942.98 -21.92 164.38 309.16 65.82 24 39 10 334_.0

3147,92 -21.91 105,46 309.16 65.81 4 38 7 2547.9

2797,44 -30.04 81.90 312,56 72,86 6 25 39 2197,4
3341.46 -14.24 116.06 304.91 58.59 3 38 52 2741.5

INC 1.557_ Vl 30.211

APO 150.57 V2 35,056

ETC 177.77 CLP-171.75

DIFFERENTIAL CORRECTIONS

TOE .8992 TRA 2.9834 TC3-4.L_I9 BAU 1.1673

RCE .3600 RRA .L_97 Re3 -.1109 FAU .02530

FOE .1916 FRA 1.3795 FC3-1.O544 BSP 19466

BCE .9686 BRA 2.9908 BC3 4._34 FSP -678

MI0-CC_SE EXECUTION ACCURACY

5GT 5965,7 SGR _58.7 SG3 196,7

RRT ,6840 RRF ,6642 RTF . ,9600

Sr_ 5991,8 R23 ,0062 R13 ,9600
_1 5978.0 SG_ 406.7 THA 3.68

RAP 59,09 ECC 1,3419

INJ 2 LAT INJ 2 LONG
-25.00 156,74

-24.99 97.82

-25.00 156.74

-_4.99 97.82

-32.09 73.29

-18.29 109.29

ORBIT DETERMINATION ACCURACY

ST 1748,9 SR 462.2 S$ 459.8

ERE .787! CRS -.5453 CST -.9456

LSA 1838.6 MSA 320.8 SSA 16.5

ELI I787.3 EL2 278.9 ALF I_.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH GATE FEE 4 J969 FLIGHT TIME ]98.00 ARRIVAL GaTE AUG ?! 1969

HELIL-_ENTRIC C_(_NIC

RL 147.48 LAL .00

RP I08.06 LAP -1.38

RC 177.535 CL 7.77

PLAN_T___ENTRIC CCINIC

C3 22.705 VHL 4.765

LNCH ATMTH LNCH TIME

76.9! 0 7 §I

105.19 3 37 31

76.9! 0 7 5!

iO3.19 3 37 31

110.00 6 12 59

110.00 2 91 34

CISTANCE 569.019

LOL 1}5.01 VL 26.675 GAL 6,8! AZL 88.61 HCA 277,58 5HA I?I.95 ECC .23924 INC I.}938 Vl 30.211

LL_ 52.39 VP 36.988 GAP 12.22 4ZP 89.82 TAL I57.J0 TAP 74.49 RC4 92.78 APO 151.1} V? 35.069

CP -I2.76 ZAL 52,_ ZAP 165,32 ETS )03.46 ZAE I28.85 ET£ I90.2! ZAC J54.94 ETC I77.DI (LP-I72.70

CL4 31.01RAL 81.69 RAG 6567.9 VEL

L-I TIME INJ LAT

3903.89 -_.58

3229.92 -20.57

3903.99 -?0.58

3229.92 -L_._7

2745.98 -31.02

9496.42 -10.81

CIFFERENTIAL CL_RRECTION5

TCE .7665 TRA 3.3094 TC9-3.850! OAU 1.1690

RC[ .965_ RRA .226! RC3 -.0987 FAU .02319

FCE .J333 FR4 1.4298 FC3 -,8845 8SP 19597

BCE .8492 BR4 9,317I 8C9 9.8514 FSP -652

LAUNCH GATE FE_ 4 1969

_ELIOCENTRIC CONIC

I?.003 PTH Z.I4 VHP 8.397 OP4 6.81 RAP 6l.I? ECC 1.3736

INJ LCNG INJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ ? L4 T INJ 2 LONG

160.78 313,04 66.28 1 12 55 3309.9 -23.6! 153.20

11/.03 313,03 66.27 4 91ZI _629.9 -23,60 103.45

160.76 313.04 66.28 I 12 5S 9309.9 -29.61 153.70

III.03 313.03 66.27 4 91 ?I 2629.9 -73.60 103.45

78.17 917.12 74.87 6 58 44 Z145.4 -32.79 69.39

IZI.28 307.61 57._7 3 28 50 Z836.4 -|5,03 114.72

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

${,T 5989.0 SGR 550.2 SG3 188.5 ST 1673.9 SR 449.7 55 449.0

RRT .674B RRF ,6549 RTF .9608 CRT .7147 CRS -.4559 CST -.9477

5G_ 6OI4.2 _) .0050 RI3 .9608 LSA I756.9 USA 344.5 SS4 15.8

S(.| 6000.6 SO_ 405.Z THA 3.56 ELl I 705.5 EL2 308.7 ALF lJ .24

FLIGHT TIME 2130.O0 ARRIVAL CA TE AUG 29 1969

015TAEE 574.412

RL 147.48 L4L .L"_'J LOLI 35.01 VL 26.641 6AL 7.46 AZL

RP 108.02 LAP -1.21 LOP 55.60 VP 36.975 GAP 12.75 A/P

RC 179.506 GL 6.50 GP -12.39 ZAL 50._8 ZAP 166.10 ET5
PLANE TL"_ENTRIC CONIC

C] 24.9_8 VHL 4.996 DLA 29.95 RAL 64.31 RAO 6568.0 VEL
LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

_O.I_ 0 49 l _848,63 -19.Z4

99,95 3 29 18 3931.54 -19.22

I00.00 3 98 II 3284,OO -L_.41

100.00 9 I0 49 397J.40 -IB.06

IIO.OO 6 4! 46 2709,UI -31.66

I10.00 2 29 45 95L:_,I5 -7.70
CIFFERENTIAL CORRECTIONS

TCE .6394 TRA 9.6575 TC3-9.4934 8AU 1,1660

ROE .3739 RRA ,_4_4 RC3 -.0868 FAU .02|08

FCE .0810 FR4 1.4917 FC3 -.7314 0S_ 19627

_CE .7345 OR4 9.6655 Be3 3.4945 FSP -623

88.77 HEA 260.59 SMA 121.75 ECC ._4656 INC 1.7272 Vl 30,?II

89.77 TAL I_5,67 TAP 76._6 RC4 91.73 APO 151.76 V2 35.083

}00.80 ZAE |_8,8_ ETE 189.92 lAG 137.09 ETC i76.11 CLP-173.65

12.097 PTH 2.17 VHP 8.64_ CPA 7.72 RAP 63,1g ECC 1.4108
INJ LON6 INJ RT AS_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT JNJ Z LONG

I56.03 316.87 66,73 I 47 10 3_48.6 -_2.72 148.51
I18.00 316.87 66.72 4 I8 50 _731.5 -_2.ZI I10.48

IJ5.O(] 317.40 67.69 4 92 55 2684.0 -23,26 107.96

1?O.4_ 316.33 65.77 4 7 I 2771.4 -21.18 113.O2

75.44 3_1.45 76.37 7 _6 54 2108.0 -33.20 66.55

125.77 310.49 56.59 3 _2 25 _970._ -I2.04 119.36

MIC-COURSE EXECUTION ACCURACY ORBIT 0ETER_INATION ACCURA(_

_GT 6008.3 SC,R 541.4 SG3 180.8 ST 1625.9 SR 437.4 SS 444.6

RRT .6669 RRF .6475 RTF .9616 (RT .6331 CRS -.9703 CST -.9529

S_6 6032.6 R23 .0044 RI9 .9616 LSA l 703.0 MSA 363.4 SS4 15.1

_! 6019._ _2 402.7 THA 3.45 ELl 1650.3 EL2 333.5 ALF I0.08

L_ONCH CA[[ FEE 4 1969 FLIGHT TIME 202.00 ARRIVAL GATE 4U6 25 Jg69

HELiC<ENTRIC CL-_IC

_L t47.49 LAL ._0 LC% 13§.0I VL

RP J{17,99 LaP -I,_3 LL'_ 59,8| vP

RC Ill/ .455 GL 5.3| GP -12.04 _AL
PL ANE Ti-_ENTR i C CL'_NJ C

C) 27.590 VHL 5.2_3 CLA 28.72 RAL 86.77 RAG 656B.! VEL

LNCM AZMTH LNCH TIME L-I TIME [NJ LAT

H5,00 I 31 22 3749.60 -17,_

_5.00 ? 54 34 3490.22 -17.89

iO0.O0 4 44 35 3126.59 -24.14

IoO,O0 ? 24 4 3579.52 -II.B6

1t0.00 7 7 3 2680.42 -32.08

110.00 Z 18 4 3597.99 -4,78
?IFF[RENTIAL CCRRECTION5

F,_6 .4922 TRA 4.0217 TC5-9.1504 8AU I.J6_4

_C[ .3786 RRA .2609 RC9 -,0762 FAU .0J9J5

r_[ .0309 FR4 1.532I FC9 -.6008 8SP 19744

C_E .6210 ERA 4.0_01 Be) 3.1513 FSP -6Ot']

OlSTANCE 579.729

?6,606 G4L 8.16 AZL 88.94 MCA 283.81 SMA 121.54 ECC .25452 INC 1.D570 V! 30.?l!

96.962 GAP 19.3I AZP 89.75 TAL I54.25 TAP 78.06 RCA 90.61APO 157.48 v? 35.095

48.07 ZAP 166.82 ETS 297.79 ZAE |28.77 ETE 189.65 Z4E 159.24 ETC 175.00 CLP-174.60

|?.205 PTH 2,19 VHP 8.972 CPA 8.58 RAP 65.28 ?co 1.4541

tNJ LONG INJ RT AS(. INJ ATMTH INJ TIME PC) CST TIM INJ _ LA T INJ _ LONG

148,12 320.67 67.16 E 33 52 3149.6 -20,84 340.65

128.38 3?0.66 67,15 3 5_ 34 2880.2 -20,93 170.91

I04.79 323.17 71.81 5 36 40 25_6.5 -26.40 96.7?

132.C_1 3|7.73 62,36 3 23 43 2978.5 -I5,47 1_5.75

73.40 325.63 77.51 7 51 43 L_080.4 -33,47 64.44

J_9.85 313.47 56.1t 3 18 l 2997.4 -9.20 123.54

MI0-COURSE EXECUTION ACCURACY ORBIT DETER_INATION ACCURACY

,_,,T 6021.9 S6R 531.3 $63 173.5 ST I596.9 SR 4_4.3 55 444 .2

RRT .6595 RRF .640_ RTF .9627 CRT .5432 CRS -.2863 CST -.9594
S68 6045,3 R'_3 .0033 RI3 .9627 LSA 1668.9 MSA 376.9 554 14.5

S6I 6032.I S,G2 398,7 THA 3,34 ELI 1614.3 EL2 352.4 4LF 8.63

LAUNCH CArE FEE 4 1969 FLIGHT TIME ?04.00 ARRIVAL CATE AUG 27 1969

HELIC_ENTRIC CONIC

RL 147.4H LAL .CE]

RP |07.94 LAP -.84

RE 193.394 6L 4.19

PLANE TL"_.ENTRIC CONIC

C3 30.659 VHL 5.537 OLA 27.63 RAL

LNCH AZMTH LEH TIME L-I TIHE INJ LAT

_l,O0 3 17 1 3462.55 -21.35

90.00 I 27 13 38L_0.02 -11.91

100.00 5 "20 56 )063.08 -25.4_

1630.00 2 5 59 3694.73 -8.1_

110.00 7 29 39 Z660._8 -32.37

110.00 2 13 46 3670.29 -_.01

CIFFERENTIAL CORRECTIONS

TOE .3470 TRA 4.408(] TC3-2.8176 8AU I.I§3_

RCE .3858 RRA .2788 RC3 -.066_ FAU .01727

FOE -.O155 FRA 1,5835 FC3 -.4877 B.S.P I985J
80E ,5189 8RA 4,4168 8C3 _.8184 FSP -577

DISTANCE 584.956

LO_ 135.01 VL 26.572 GAL 8.9l AZL 89.I_ HEA _87.02 SMA 121.34 ECC .2632J INC .8919 Vl 30.211

LOP 6_.03 VP 36.950 GAP I3.91 AZP 89.74 TAL |_.86 TAP 79.88 RCA 89.40 4F_ 15].78 V? 3_,10_

GP -II.73 ZAL 45.98 ZAP 167.47 ET5 294.38 ZAE I_8,7_ ETE J89.40 ZAC 161.98 ETC 179.64 CLP-175.55

89.07 RA0 65_.E VEL I_.330 PTH _.2_ VHP 9,3_7 ;P4 9,38 RAP 67.40 ECC 1.5046

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT ]NJ ? LONG

1_8.49 326,33 70.94 4 14 44 2862.5 -29.75 IZ0.65

150.46 3EE.Z6 64.17 2 )0 53 3220,0 -J5.29 143.41

1(]O.51 3_7.74 73.71 6 II 59 2463.1 -27.41 97.77

159.27 320.?7 61.13 3 7 34 )094.7 -II.91 132.53

71,90 3?9.72 78.35 8 13 59 L_360.3 -39,63 67.89

133.66 316.fii 55.87 3 14 56 )070.3 -6.47 127.42

MID-COURSE EXECUTION ACCURACY ORBIT OETE_INATION 4CCURACY

56T 6030.7 SGR 5L_.4 563 166.5 ST J589.4 5R 411.0 S5 447._

RRT .6578 RRF .63_q RTF .9639 CRT .4510 CR5 -.2095 CST .9667

$68 6053,J R_3 ,[3(324 RJ3 .9640 LSA 1656.7 MS4 389.9 $54 13.9

SC.I 6040.3 $02 393.6 THA 3.24 ELI 1599.8 EL? 364 .? _Lr 7.(12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

LAUNCH CATE FEB 4 1969 FLIGMT TIME 2(]6.00 ARRIVAL GATE AUG 29 ]969

HELIOCENTRIC CONIC

RL 147.48 LAL .OO

RP ]O7.91] LAP -.66

RE IBS.Z91GL 3.13
PLANETC(ENTRIC CONIC

C3 }4.141 VHL 5.852 CLA

LNCH AZMTH LN(H TIME L-I TIME

90.00 3 57 46 3383.65

90.00 1 3 }1 3954.57

1013.O0 5 49 48 }022,47

I(30.00 1 54 10 3790.98

!10.00 7 5(3 3 2646,I9

110.00 2 10 24 3740.03
OIFFERENTIAL CCRRECTICNS

TOE .1982 TRA 4.B|94 TC3-2.4978 BAU 1.I437

ROE .3935 RRA .2970 RE] -.0568 FAU .01544

FOE -.0584 FRA 1,6367 FC3 -.3905 BSP 19921

BOE .4406 BRA 4,8286 BC3 2.4965 F,_ -5§fi

81STANCE 590.079

LOt 135.01 VL 26.538 G4L 9.7l AZL 69.30 HCA 290.24 SMA 121.14 ECC .27271 INC .7005 vI 30.211

LOP 65.24 VP 36.937 GAP I4.56 AZP 69.76 TAL 151.50 TAP 81.74 RCA88.10 APO 154.18 V2 35.120

GP -11.44 ZAL 44.02 ZAP 168.05 ETS 290.54 ZAE 128.64 ETE 169.17 lAG 163.50 ETC 171,91 CLP-176.fiI

26.57 RAL 91.Z0 RAD 6568.3 VEL 12.474 PTH 2.26 VHP 9.712 DPA 10.12 RAP 69.54 ECC 1.5635

IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PC) CST TIM IN| 2 LA T IN| 2 LC'_G

-23.01 123,3J 331.03 7_.03 4 54 9 2783.7 -25.12 115,27

-7.80 158.21 324.63 62.69 2 9 26 3354,6 -11.40 151.36

-26,16 97,72 332,02 75,00 6 40 10 24)2,5 -27,97 89,38

-4.92 144.62 323,06 60.48 2 57 21 3191.0 -B.81 13B.00

-32.56 70,84 333.72 78,95 8 34 9 2046.2 -33.74 61.81

• 66 137,10 ]19.60 55.82 ] I2 44 3140.0 -3.83 |31,09

MI0-COURSE EXECUTION ACCURACY OR01T OETERMINATION ACCURACY

S(.T 6035.0 _ 508.5 SG3 159.8 ST 1597,1 SR 397.5 SS 453.B

RRT .6466 _ .6281RTF .9654 CRT .}613 CRS -.1415 CST -19737

SG_ 6056,4 RE3 ,13DJ6 R13 .9654 LSA 1663,3 MSA 3_4.5 SSA 13.3

S_| 6044.0 S_2 3B7.3 THA 3.I3 ELI I6(]3.9 EL2 369,0 ALF 5.43

LAUNO_ OATE FEB 4 1969 FLIGHT TIME _B.O0 ARRIVAL OATE AUG 31 1969

HELI(X_ENTRIC CONIC

RL |47,48 LAL .[30

RP 107.87 LAP -,47

R( J87.175 GL Z.15

PLANE TOCENTRI C CONIC

C3 _.429 V_L 6.199
LNO4 A2"MTH LN(H TIE

9O.OO 4 27 56

90,00 O 49 J0

100.(30 6 14 17

I(30.00 1 45 ](3
110.00 8 e 34

II0.00 2 7 42

DIFFERENTIAL CORRECTIONS

TOE .048_ TRA 5.2611 7C3-2.19137 BAU 1.|258

ROE .4019 RRA .3154 RC3-.O476 FAU .0136(]

FOE -.0970 FRA 1.6934 F13 -.3064 6SP 19897

BOE .404B BRA 5.2705 BC3 2.1912 FSP -530

DISTANCE 595.079

LCL 135.01 VL 26.505 GAL |0.57 AZL 89.49 /-_A

L(_P 68.46 VP 36.925 GAP 15.26 AlP 89,80 TAL

GP -JJ.17 ZAL 4_.18 ZAP I_,55 ET5 _66.14 ZAE

293.46 5,MA 12'0.94 ECC .28313 INC .5112 Vl 30.211

150.18 TAP 83.64 RCA 86.70 APO 155.19 V2 35.132

|28.55 ETE 188.95 ZAC 165.60 ETC 169.67 CLP-177.AB

OLA 25.56 RAL 93.18 RAO 6568.5 VEL 12.641 PTH 2.29 VHP 10.131 0PA 10.81 RAP 71.69 ECC 1.6524

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A2'MTM IN| TIM(: PO C$T T|M IN| 2 LAT IN| 2 LONG

3337.70 -23.89 JLM3.L_2 335.32 74.33 5 23 33 2737.7 -25.81 112.08

4058.82 -4,50 J64.O9 327.36 62.81 J 56 49 345_._ -_.21 157.3_

2994.79 -26.64 95.B0 336.12 75.91 7 4 12 2394.8 -28.31 87.40

_76.96 -2.02 149,36 325.98 60.17 2 50 6 3277.0 -5.97 142.60

2637.23 -32.67 70.17 3_7.65 79.34 8 5E 31 2037.2 -33.80 61.11

36)07.26 }.23 140,8l 3_2.72 55.95 3 11 9 3207.3 -1.26 134.61
MI0-COURSE EXECUTION ACCURACY ORBIT OETERtAINATION ACCURACY

_T 6036.0 5GR 495.8 503 153.6 ST 1619.7 SR 383.9 55 462.4

RRT .6411 RRF .6235 RTF .9670 CR7 .2790 CRS -.0846 CST -.9800

,%B 6056.3 R_3 .OO14 R13 .9670 LSA 1685,3 MSA 379.7 $5A 12.B

SGI 6044.4 5G2 3BO.0 THA 3.03 ELI 1623.5 EL2 367.8 ALF 3,99

LAUNCH OATE FEB 4 1969 FLIGHT TIME ZlO.O0 ARRIVAL 0ATE SEP Z 1969

H[LIO(ENTRIC CONIC

RL liT.AS LAL ,O0

RP 107.83 LAP -,28

RE 189.037 GL 1.23

PLANE TO(ENTRIC CONIC

C3 43.336 VHL 6.583

LNO_ AZNTH LN_H TIME

90.DO 4 52 53

90.00 0 38 51

1013.00 6 35 41

1(30,OO I 36 43

110.00 8 25 26
110.00 _ 5 28

oIrrERENTIAL CORRECTIONS

TOE -.1106 TRA 5.7284 TC3-1.9062 BAU 1.1046

ROE .4103 RRA .3333 RC3 -.0395 FAU .01188
FOE -.1347 FRA 1,7514 FC3 -.2373 6SP 19967

BOE .4250 BRA 5.7360 BE3 1.9066 FSP -510

DISTANCE 599.932

LOL 135.01 VL 26.472 GAL 11,50 aZL 89.69 HEA 296.68 SMA

LOP 71.68 VP 36.912 GAP 16.O2 AZP 89.86 TAL 146.9J TAP

GP -10.92 ZAL 40.46 IAP 16_.97 ETS 261.48 7AE 128.44 ETE

120.75 ECC .29457 INC .3123 Vl 30.211

65.58 RCA 85.18 APO 156.32 V2 35.1AA

188.74 7AC 167.66 ETC 166.68 CLP-178.47

CLA 24,60 RAL 95.02 RAO 6568.6 VEL 12.834 PTH 2.34 VHP 10.599 OPA 11.45 RAP 73.85 ECC 1.7132

L-I TIME IN| LAT INJ LONG IN| RT ASC IN| AZMTH INJ TIME PO CST TIM IN| 2 tAT IN| 2 LONG

3307.54 -24.43 118,16 _39.40 75.22 5 45 0 2707.5 -_6.22 109.97

4149.64 -1.59 169.17 330.23 61.72 I 48 1 3549,6 -5.36 162,52

2976.06 -26.94 94,49 340.10 76.53 7 25 18 2376.1 -26.53 86,05

3956.36 .68 153.71 328.97 60.11 2 44 40 3356.4 -3.30 147.19

2632.72 -32.73 69.83 341.52 79.53 9 9 19 2032.7 -33.82 60.77

3872.46 5.70 144.23 325.65 56.24 3 lO 1 3272.5 1.23 138.01

MID-COURSE EXECUTION _CCUR_CY ORBIT DETERMINATION ACCURACY

._T Co03I,l SGR 481,7 SG3 147,7 ST I649,5 SR 369,7 SS 472,5
RRT .6352 _ .6185 RTF .9688 CRT .ZOL_ CRS -.0329 CST -.9851

•_O _050.3 R_3 .0009 RJ3 .968R LSA 1715.6 MSA _70.B S5A 12.3

_,l 6038.9 ,S(.,2 371.6 THA 2.92 ELI 1651 .3 EL2 361.7 ALF 2.72

LAUNCH OAT£ FEB 4 1969 FLIGHT TIME 2J2.OO ARRIVAL CATE 5EP 4 1969

H£LIOCENTRIC CONIC DISTANCE 604,606

RL 147,46 LAL ,00 LOt. 135,01 VL 26,440 G_L 12,50 AZL 89,90 H(A 299,90 SMA 120,57 ECC ,30716 IN( ,1014 Vl 30._11

RP 107,79 LAP -,09 LOP 74,_ VP 36,900 GAP 16,86 AZP 89,95 TAL 147,69 TAP 67,59 RCA 83,53 APO 157,60 V2 35.155

RC 190.875 GL .36 GP -tO.70 ZAL 38.87 ZAP 169.29 ETS 276.27 7AE 1_8.30 ETE 188.55 7AC 169.65 ETC 162,52 CLP-179.4B

PLAMETCX_ENTRIC CONIC

C3 49.106 VHL 7.OOB 0LA 23.6_ RAL 96.71 RAG 656_.B VEL 13.056 PTH 2.38 VHP 1|.O91 0PA 12.03 RAP 76.00 ECC 1.8082
LNCH AZMTH LN_H TIME L-I TIME IN| LAT IN| LONG INJ RT ASC IN| A2'MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 5 14 21 3_87.58 -24.77 |16.6_ 343.34 75,82 6 9 9 _687.6 -26.48 108.56

90.00 O )C) 52 4232.32 1.08 173.78 333.16 61.70 I 41 24 3632.3 -2.71 167.15

100.OO 6 54 40 2964.14 -27.13 95.65 343,97 76.94 7 44 4 2364.1 -26.65 85.19

I00.00 I 33 14 4031.00 3.EO 157.8l 33_.01 60,26 2 40 25 3431.0 -.79 151.29

110.00 8 40 48 2632.09 -32.74 69.78 345.32 79.56 9 24 40 _032.1 -33.83 60.72

110.00 2 ] 35 3935.81 8.09 147.59 329.00 56.6? 3 9 il 3335.8 3.65 141.32

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,2752 TRA 6,2_91 TC3-1,6399 8AU 1,0768 SGT 6021,6 S(,R 466.4 5G3 142,0 ST 16_4,9 5R 355.4 SS 4_4.1

ROE .4192 RRA .3_O7 RC3 -.O319 FAU .0J018 RRT .6292 RRF .6135 RTF .9709 CRT .1331 CRS ,0117 CST -.9891

FOE -.1703 FRA 1 .Bl3l FC3 -.179_ 85P L:>0012 S(,B 6039.7 R"Z3 .0005 RI3 .9709 LSA 1752.3 MSA 359.0 SSA 11 .8

B0E .5014 BRA 6,2390 BC3 1,6403 FSP -491 ._J 6028,B SC2 362.0 THA 2,_0 ELI 16_5.6 EL2 352,0 ALF 1,6_

1539



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_

LAUNCH GATE FEE 4 1969

HELIOCENTRIC CONIC

RL 147.48 LAL .00 LOL 135.01 VL

gP 107.76 LAP .I0 LOP 18.13 VP

RC 19Z,69(] GL -.4Z GP -J0,49 IAL
PLANETOCENTR IC CONIC

C3 55.919 VHL 7,478 CLA ZZ.80 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 5 33 12 3275,06 -24,97

90,00 O 24 ZZ 4}09,28 3.56

100.00 7 II 38 2957,68 -27.23

lO0.OO I 28 37 4101.B9 5.59

110.00 8 54 49 2634.88 -32.70

IJO,OO 2 I 56 3997,45 IO,_l

C)IFFERENTIAL CCRRIEC T IONS

TEE -.4468 TRA 6.7675

ROE .4284 RRA ,3673

FC)E -,2039 FRA I .8796

BeE .6190 BRA 6,7775

LAUNCH OOATE FEB 4 1969

HEL IC_ENTRI C CONIC

RL 147.4_ LAL ,[gO

RP 107.73 LAP .29

RC 194.450 GL -J.16

PLANETOCENTR IC CCINr C

C3 64.000 VHL 8.000
LNCH ATMTH LNCH TIME

90,O0 5 49 53

90,00 0 18 54

100,(30 7 Z6 50
1(30.OO 1 24

110,OO 9 7 32
II0.00 2 0 25

C IFFERENTIAL CORRECTIONS

TC)£ -,6176 TRA 7.3528

R'DE .43B3 RRA .38Z9

roe -.2349 FRA J.953|

BO£ .7513 BRA 7.3627

FLIGHT TIME 214.00 ARRIVAL CATE SEP 6 J969

OOlSTANCE 609.072

26,408 GAL 13.60 AZL 90.12 HCA

36.889 GAP 17.77 AZP 90.07 TAL

37,40 ZAP 169.50 ETS 270,64 7AE

303.12 SMA 12[].38 ECC .321J3 INC .1711 vl )_.?ll

146.53 TAP 89.66 RCA 81.72 APO 159.04 v? 35.166

128.17 ETE 188.35 ZAC 171.54 ETC 156.48 CLP 179.49

98,26 RAO 6569,0 VEL 13.315 PTH ?,43 VHP 11,643 C)PA 12,56 RAP 78.15 ECC 1.97C33

TC3-1.3916 BAU 1,O405

RE3 -.0249 FAU .00849

FC3 -.]314 BSP EO045

BE3 1.3919 FSP -472

LOt. 135,01 VL

LOP 81,36 VP

GP -|0,30 ?AL

0LA 21.98 RAL
L-I TIME

3268.32

4_h91,76

2955,72

4169,59

2640,66

4057.42

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

1|5,96 347,15 76,20 6 27 47 2675.1 -26.63 107,68

175,O8 336,1B 61,89 I 36 IJ 3709,3 -,73 171.45

93.20 347.74 77.16 8 0 55 2357,7 -28.72 84.72

161_73 335,06 60,59 2 36 59 3501,9 1,63 155,18
69,99 349,05 79,44 9 38 43 L:_34.9 -33,8I 60.93

ISO.gO 332.15 57.25 3 8 33 3397.5 5.99 144.56

MIC-COURS£'EXECUTION ACCURACY ORBIT OOETERMINATION ACCURACY

S_T 6007.5 SGR 449,9 _C,3 136,7 ST 1773.0 SR 340.8 SS 497.C)
RRT .62_6 RRF .6084 RTF ,9731 CRT ,0720 ORS .0496 CST -.9923

6024.3 R_3 .0005 R13 .9731 LSA J792.4 MSA 345.0 SSA 11.3

9G1 6014.0 ,.$(,2 351.6 THA 2.68 ELI 1723.2 EL2 339.9 ALF .85

FLIGHT TIME 216.O0

OISTANC£ 6J3,278

26,377 GAL 14,79 AZL 90,36 PiCA
]6,876 GAP 18.78 AZP 90,22 TAL

36,07 ZAP 169,58 ETS 764,66 ?AE

ARRIVAL C)ATE SEP 8 1969

TC3-I.J614 BAU .9939 SGT 5991.5 SGR 43_.3

RE3 -.0185 FAU ,00672 RRT .6160 RRF .6032

FC3 -.0909 BSP 19949 SG8 6007.1R'Z3 .0005

Be3 J.1616 FSP -452 S_J 5997.4 SG2 340.2

}06.35 SMA 120.21 ECC .33661 INC .3642 Vl 30.2II

I43,46 TAP 91.8J RCA 79.74 AM 160.67 V2 35.177

i27,91ETE 188.17 ZAC 173.25 ETC 147.28 CLP J78,42

99.66 RA0 6569.2 VEL 13.615 PTH

INJ LAT INJ LONG INJ RT A,_ INJ

-25.08 115.49 350.84 76.41 6 44 21

5,87 182,I5 339,I8 62,25 J 31 55
-27,25 93.06 351.4I 77,22 8 16 5

7.83 J65.49 338.1| 61,O6 2 34 7
-32.63 70.43 352.70 79.19 9 51 33

12.56 154,16 335.28 57.95 3 8 2

MI0-COURSE EXECUTION ACCURACY

SG3 131.7

RTF .97_4

R|3 .9754

THA 2.55

2.49 VHP 12.255 OOPA I3.04 RAP LqO.29 ECC 2.0533

AZ'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2668.3 -26,71 107,20
3781.8 2.11 I75,49

2355.7 -28.74 54.57

3569.6 3.91 158.90

2040.7 -33.77 61.38

54_7.4 8.24 147,74

ORBIT OETERMINATION ACCURACY

ST 176|.0 SR 326.2 SS 511.2

CRT o0215 ORS .O804 CST -.9946

LSA 1833.0 MSA 330,0 SSA 10.8

ELI 1761,0 EL2 326.? ALF .24

LAUNCH GATE FEB 4 1969 FLIGHT TIWE 218.00 ARRIVAL DATE SEP 10 1969

HELIOCENTRIC CONIC

RL 147.48 LAL .00 LOLI ]5.01 VL

RP 107.70 LAP .48 LOP 84.58 VP

RE 196.245 GL -1.85 GP -I0.I2 /AL
PLANETOCENTRIC CONIC

C3 7}.642 VHL 8,5_1

LNCH AZMTH LNCH TiME

90.00 6 4 43

90,00 0 14 9

I00.00 7 40 27

I00.00 I 21 6

110.O0 9 19 3

IlO.OO I 58 59

CIFFERENTIAL CORRECTIONS

TEE -,8026 TRA 7.9807 TO3 -.9526 BAU .9379

ROE .4485 RRA ,3963 RE3 -.0129 FAU .00498
FC)E -.2665 FRA 2.0319 re3 -.0386 BSP 19981

8DE .9194 BRA 7,9906 BE3 ,9527 FSP -436

01STANCE 617,165

26.347 GAL 16,1J AZL 90,63 HCA 309,58 S_A 120,04 ECC ,35384 INC .6276 VJ 30,211

36,864 GAP 19,90 AZP 90,40 TAL 144,47 TAP 94,05 RCA 77,56 APO 162,51 v2 35.]87

34,86 ?AP J69,53 ETS 258,44 ZAE 127,64 ET£ 187,98 ?AC 174,66 ETC 132.83 CkP 177.31

_LA 2|.21RAL 100,93 RA0 6569,4 VEL |3,964 PTH 2,_5 VHP 12,936 OPA 13.47 RAP 87,40 ECC 2,217C)

L-i T[M_ iNJ LAT INJ LONG INJ RT ASC INJ AZNTH iNJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

3266,24 -25,12 115,35 354,41 76,48 6 59 9 2666,2 -26,73 107,05

4450,45 8.03 186,04 342.17 62.76 1 28 20 3850.4 4.32 I79.33

2957.52 -27.23 9_.19 354.96 77.16 _29 45 2357.5 -28.72 8A.71

4234.4I 9,95 169,14 341,15 61,67 2 31 40 3634.4 6,09 I62.48

2649,03 -32,52 71,O6 356,25 78,83 10 3 12 2049,0 -33.72 62,03

4115,66 14.65 157.39 338.40 5_.76 3 7 34 3515.7 10.40 150,86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3968.8 _ 4]3.1 S{,3 127.0 ST 1797.1 5R 311.3 SS 526.9

RRT .6074 RRF .5962 RTF .9779 CRT -.0258 ORS .1097 CST -.9963

SG8 5983.! R'23 .0006 R13 ,9779 LSA 1872.3 MSA 314.0 SSA JO.3
•_,1 5974,| SC,2 327,9 THA ?,4| ELI 1797,J EL2 311 .2 AcF 179.74

LAUNCH DATE FEB 4 1969 FLIGHT TIE 220,OO A/_IVAL CATE SEP 12 1969

HELIOCENTRIC CONIC 0/STANCE 620,658

RL 147.48 LAL ,OO LOL 135,01 VL 26,319 GAL 17,56 AZL 90,9"Z PICA 312,90 SMA 119,87 ECE ,37311 INC ,9165 VI }O.?1!

RP 107,67 LAP ,67 LOP 87,8I VP ]6,85_ GAP 2I,J5 _ZP 90,6_ TAL J43,61 TAP 96,41 REA 75,J5 APO 164,60 V? 35,196

RE 197,986 GL -2,49 GP -9,95 ZAL 33,80 ZAP 169,33 ETS 252,JO ZAE 127,32 ETE 187,79 ZAE 175,5] ETC ||J:3J (LP ]76.]4
PLANETOCENTRIC CONIC

C3 85.219 VHL 9.231 0LA L;_.48 RAL 10_.05 RAG 6569.7 VEL ]4.372 PTH 2.61VHP I3,697 0PA 13.85 RAP 84.46 ECC ?.4025

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASAC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ ? LONG
90.00 6 17 52 3267.9B -25,09 115,47 357,83 76,42 7 12 20 2668,0 -26,71 107,1_

90,00 O 9 55 4515,72 10,O5 189,78 345,12 63,39 I 25 11 3915,7 6.39 ]_3.OJ

lO0.O0 7 52 37 2962,46 -27,15 93,54 358,37 76,99 8 AI 59 2362,5 -28,67 85,06

100.00 I 17 51 4296.47 11.93 172,6#1 344,13 62.39 2 29 28 3696.5 8.14 ]65.95

]10.00 9 29 25 2659,61 -32,38 71,85 359,69 78,38 I0 13 45 2059,6 -33,64 6_._4

110,00 1 57 33 4172.08 16,61 160,58 341,46 59.69 3 7 5 3572.I 12,46 153,93

CIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT OOETERMINA TION ACCURACY

TOE -,9949 TRA 816639 TO3 -,7613 BAU ,8674 SGT 594t,9 S(,R 39_,7 SG3 12_,5 ST 1829.9 SR 296.3 SS 544.2

ROE .4593 RRA .4072 RE3 -.0080 FAU .00315 RRT .5970 RRF .5876 RTF .9_04 CRT -.0676 CR$ .1356 CST -.9975

FEE -.2971FRA 2.1192 FC3 -.O3_O BSP 19972 5(;0 5954,9 R23 .0008 RI3 ,9804 L_ i908.9 MSA 297.6 55_ =9:8

BEE 1.0958 8RA 8.6735 BC3 .7614 FSP -AL>O SCI 5946.6 S(12 314.8 THA 2.27 ELI 1830.0 EL2 295,6 ALF 179.36
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69

LAUNCH CAT[ FEe 5 1969 FLIGHT TIME 70.00 ARRIVAL GATE APR ]_ |9_9

HELJL"_ENTRIC CONIC

RL 147.50 LAL o00

RP 108.O7 LAP 2.44

RC 43.658 GL 11.6(3

PLAN(TO(ENTRIC CONIC

C] 30.297 VHL 5.504

LNF...H AZMTH LNEH TIME

90.00 0 38 2%)

90 .OO ! 9 9 5

100.00 2 15 39

JOO.OO _ I4 27

110.OO 3 56 58

110.O0 20 49 37

DIFFERENTIAL CORRECTIONS

TOE -.3139 TRA -.5502 TC3 .1879 BAU .1170

ROE -,3973 RRA .1070 RE3 .0236 FAU .02557

FOE .2066 FRA .1792 FC3 -.7306 BSP 216I

(_)E .5063 8RA .5605 BC3 .1889 FSP -174

CISTANCE 173.114

LOL 136.02 VL 25.084 GAL -2.83 AZL 87.47 MCA

LOP 210.46 VP 35,858 GAP -17.52 AZP 89.32 TAL

GP 9.30 ZAL 105.95 ZAP 10.44 ETS 245.3I ZAE

74.46 S_A I|3,40 ECC .30434 INC 2.5330 vI }0.2_E

186.50 TAP 260.96 RCA 78.89 APO 147,92 v2 3S.067

159.54 ETE 1,61 2AC 124.91ETC 157,86 CLP 4.76

CLA 22.20 RAL 23.26 RAG 6568.2 VEL 12.315 PTH 2.22 VHP 11.213 DPA I9.76 RAP 30.O2 ECC 1.4986

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3091.78 -27.32 103.06 260.56 82.25 I 29 51 2491.8 -Aft.l! 94.48

4184.82 -,45 171.13 _51,65 61.69 _ J8 50 3584,8 -4,2) 164,50

2777.99 -29.27 $0.25 _60.83 83.66 3 I $7 2178.0 -29.84 71.49

3973.B4 |.27 J54.67 2549.69 60.13 2I 20 41 3373.8 -2.71 148.15

2460.98 -34.08 56.62 261.28 87.22 4 37 59 1861.0 -34.09 47.38

3863.62 5.37 143,77 248.14 56.19 21 54 1 3263.6 .89 137.55

MID-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 768.0 _ 43|,5 S(,3 74.0 ST 375,_ SR 415.1 SS 217.7

_T ,_8| RR$" -.2317 RTF -.f_38 CRT .8231 CRS .9303 CST ,9675

S(,B 880.9 R23 -.O30l RI3 -,6_92 LSA 576,9 MSA 166.8 SSA 18.2

S_1 775.4 S,G2 418,0 THA 9.43 ELI 535.0 EL2 I65,6 ALF 48.44

L_I.I_ OATE F£8 5 1969 FLE(._T TIE 72.00 ARRIVAL OATE APR 18 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .OO

RP 108.1| LAP 2.30

RC 44.405 GL l|,51

PLANETOCENTRIC CONIC

C3 27.318 VHL 5.277

LNO4 A2_4TH LNCH TIME
90.00 O 40 47

9O.O0 18 55 34

lO0,O0 Z 17 5

I00,00 gO 1 57

110.OO 3 56 41

110.00 20 _8 51

DISTANCE 179.832

LCL 136,O8 VL 25,381 GAL -2.90 AZL 87,64 H(A 77.67 SMA
LOP 213.67 VP 36.054 GAP -I6,41 AZP 89,50 TAL 187.21 TAP

GP 9.83 ZAL 107.38 ZAP 10.22 ITS 256.46 ZAE 157.27 ETE

114.87 ECC ,28818 INC 2.3588 Vl 30.206

264.88 RCA 81.77 A_O 147.97 V2 35.053

3.70 2AC 125.83 ETC 156.99 CLP 2.83

OLA 21.58 RAL 21.87 RAO 6568,I V£L 12.194 PTH 2.19 VHP 10.592 DPA L_).74

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIM([ PC) CST TIM

3037,15 -27.76 99.13 257.01 84.J7 I 31 24 2437.2

4187.74 -.36 171._(3 248.43 61.69 20 5 22 3587.7

2726.6_ -29,60 76.47 257.19 85.63 3 _ 3_ _126,6
3973.50 I,_6 154.65 247.53 60.13 21 8 10 3373.5

2415.05 -34.18 53.04 _57.43 89.34 4 36 56 J8J5,J

3857.84 5.15 143.46 _4§,11 56,16 21 43 9 3_57.8

oIFrERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -,3116 TRA -.52_9 TC3 ,3539 BAU .1301 56T 798.6 S6R 436.7 SG3 82.5

ROE -.3804 RRA ,1039 RC3 .0405 rAU ,02735 RRT .2355 RR$" -.2616 RTF -.7029
FOt_ .£_088 FRA .16_2 FC3 -.8667 86P 2292 S(,8 910.2 R23 -.0347 RI3 -.7091

BOE .4917 BRA .5361 Be3 .3562 FSP -I98 SG! 807,7 ,T_.,2 419.7 THA 10.09

RAP 31.O5 ECC 1.4496

INJ 2 LAT INJ ? LONG

-28.28 9O.5O

-4.14 164.66

-29.89 67.6_

-2.73 14_.13

-33.89 43.8_

.67 137.24

ORBIT DETERMINATION ACCURACY

ST 389.1SR 418.7 SS 217.9

CRT .8326 CRS .9362 CST .9668
LSA 588.5 MSA 165.6 SSA 19.3

ELI 547.2 EL2 164.9 ALF 47.$2

LAUNCH OATE FEB 5 1969 FLIGHT TIME 74.00 ARRIVAL GATE APR 2D 1969

HELIOCENTRIC CONIC DISTANCE 186.561

RL 147,50 LAL .OO LOt. 136.O2 VL 25.65| CAL -2.99 AZL 87.81HCA 80.87 SMA 116.26 ECC .27336

IO8.15 LAP 2.16 LOP 216.88 VP 36,232 GAP -15.36 AAP 89.65 TAL 188.01 TAP 268.88 RCA 84.48

RC 45.309 GL I1.33 GP 10.41ZAL 108.92 ZAP 10.44 ITS _67.88 Z_E 155.I3 ErE 5.60 ZAc 126.68

PLAN_TOCENTRIC CONIC

_} _4.783 VHL 4.978 OLA ,_3.83 RAL 20.42 RAD 65_.0 V_L |2.090 PTH ?.16 VHP JO,OO? DPA _l .74

LN(.H ATMTH LN_H TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH |NJ TIME _ CST TIM

_O,OO O 44 JO 2979._(3 "28.09 94.96 253,45 86,24 I 33 49 2379.8

90.00 18 40 39 4196.90 -.O6 171.81 245.24 61.68 t9 50 36 3596.9

10(3.00 2 19 23 2672.77 -29.8I 7Z.48 _53.55 87.72 3 3 55 2072.8

10(3.OO 19 48 7 3979,17 1.45 154._ 244.40 60,I4 20 54 26 3379.2

lIO.OO 3 57 2 2367.22 -3A.15 49.31 _53,59 91.55 4 36 3(] 1767.2

110.(30 _ 26 56 3857.47 5.14 143.45 _42.J| 56.16 21 31 14 3257.5

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T(_ -..3081 TRA -.50|8 TC3 .4251 BAU .| 423 SGT 8_8.7 _ 442.3 ,,q63 9_.I

-.3646 RRA .I016 RC3 .0621 rAU .02935 RRT .2664 RR_ -.2974 RTF -.7190

FOE .'2090 FR_ .1547 FC3-I .0252 BSP 239_ ,_9 939.3 R23 -.0406 RI3 -.7262
802 .4774 ORA ,5|19 8C3 .4896 Fs.P -226 $G1 839.9 ,_v_ 420.6 THA J0,84

INC ?.1889 Vl 30.206

APO 148,04 V2 35.040

ETC 156,04 CLP ,87

RAP 32.02 ECC 1.4079

INJ 2 LAT INJ ? LL'_NC

-28,31 86,30

-3.85 165.17

-29.81 63.67

-2-$3 148.44

-33.56 40.11

.66 137.23

ORBIT DETERMINATION ACCURACY

ST 400.3 SR 421.3 SS 2J5.3

CRT .8411CRS .9418 CST .9654

LSA 597,4 MSA 164.0 SSA 20.5
ELl 557.7 EL2 163,6 ALF 46.74

LAUNCH OATE F£8 5 1969 FLIGHT TIME 76.00 ARRIVAL GATE APR 22 1969

MELI(XENTRIC CONIC

RL 147.50 LAL .(30

RP 108.19 LAP 2.01
RC 46.364 GL 11.O6

PL_NETOCENTRIC CONIC

C3 22.629 VHL A.757 DLA 19,96 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ L_T

90.00 0 48 24 Zg'ZO.29 -28._8

90.00 I8 24 36 4211.92 .42

100.00 2 22 30 2616.87 -29.89
I(30.00 19 33 II 3990.58 1.84

IIO.O0 3 58 5 2317.78 -33.99

110.OO 20 14 5 3862.43 5.3_
OIFFERIENTIAL CORRECTIONS

TOE -,_O_ TRA -.4771 TC3 ._O60 BAU .1554

ROE -.349B RRA .IDO0 RC3 .D_90 FAU .03159

FOE .2065 FRA .1392 FC3-1.2087 8S1= 2549

BOE ,A62! I_RA .4875 BE3 .5|38 FSP -157

01STANCE 193.296

L_. 136.0_ VL 25.898 GAL -3.09 AZL 87,98 PiCA 84,07 SMA 117.57 ECC .25983 INC
LOP 220.O9 VP 36.394 GAP -14.36 AZP 89.79 TAL 188.87 TAP _72.94 RCA 87.02 APO

GP 1|.05 ZAL J10.55 ZAP lI.ll ITS 278,64 ZAE 153.14 ETE 7.37 ZAC 127,43 ETC

2,0223 vt 30.2O6

148,12 v2 35.027

155,03 CLP -I.14

18.94 RA0 6567.9 ',/EL 12.000 PTH 2.14 VHP 9,443 0PA ?2.79 RAP 32,93 ECC 1,3724

JNJ LONG INJ RT _S( INJ AA'NTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LL"I_C
90.6_ 249.92 88.41 1 37 4 _32_3.3 -28.20 _1.95

172.65 242.12 61.69 19 34 48 3611.9 -3.36 166.01

68.3_ 249.95 89.90 3 6 7 2016.9 -?9.59 59,53

155.59 241.33 60.16 20 39 42 33_(],6 -2.15 149.07

45,45 249.79 93,83 4 36 43 1717.8 -33.09 36.33

143.71 239.16 56.18 _I 18 27 3_62,4 .85 137,48

MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S6T 859.1 S(_ 448,4 S_3 102.8 ST 407.7 SR 423.0 SS 209.5
RRT .3003 RRIr -.336| RTF -.7368 CRT .8480 ORS .9466 CST .963L_

S_B 969.1 R?3 -.0469 RI3 -.7451 LSA 601.9 MSA 162,1 SSA 2).9

SGI 877.8 S(,_ 4_J.O THA 11.66 ELI 564.8 EL2 161,9 ALF 46.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_

LAUNCH CATE FEB 5 ]969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP ]08.23 LAP ].86

RC 47.558 GL 10.68

PLANETOqCENTRIC CONIC

C3 20.799 VML 4.56|

LNCH ATMTH LNCH TIME
90.00 0 53 25

90.00 I8 7 4l

100.00 ? 26 23

100.00 19 17 24

110.00 3 59 50

FLIGHT TIME 78.00 ARRIVAL DATE APR 24 1969

DISTANCE 200.033

LOt |36.02 VL 26.]23 GAL -3.|8 A/L 88.J4 HCA _7,Z7 5HA I|8.80 ECC .2475l INC |.8576 Vl 30.2D6

LOP 223.29 VP 36.542 GAP -J3.4| AZP 89.9| TAL 189.79 TAP 277.06 RCA 89.40 APO IA8.2! V_ 35.013

GP 11.77 ZAL ]IZ.Z5 ZAP ]2.]9 ET5 288.09 ZAE ]5|.33 ETE 9.I0 ZAC |28.08 ETC 153.95 CLP -3._0

OLA |8.97 RAL J7.45 RA0 6567.8 VEL 1|.924 PTH 2.I2 VHP 8.912 OPA 23.88 RAP 33.76 ECC 1.3423

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZHTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2859.I8 -28.3! 86.15 246.45 90.65 1 4! 4 2259.2 -27.92 77.51

4252.34 1.08 173.78 239.J0 61.70 19 I8 IA ]632.3 -2.7! 167.16

2559.39 -29.82 64.05 246.41 92.15 3 9 2 I959.4 -29.2] 55.30

4007.37 2.40 156.5! 238.37 60.20 Z0 24 12 3407.4 -|.58 149.99

2267.02 -33.69 41.52 246.08 96.14 4 37 37 1667.0 -32.A8 32.50
110.00 L_O 0 27 3872.50 5.71

DIFFERENTIAL CORRECTIONS

TEE -.2950 TRA -.4534 TC3 .5904 BAU .]677

ROE -.3357 RRA .0990 RE3 .1223 FAU .03410
FCE .ZO]2 FRA ,1212 FC3-1.4195 BSP 2668

eCE .4469 BRA .464I BE5 .6029 F5P -_92

LAUNCH 0ATE FEB 5 |969

144.24 236.32 56.24 2! 4 59 3272.5 J.23 !38.01

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 888,9 5GR 455.7 563 1|4.9 ST 4!2.6 5R _23.6 55 200.4

RRT .3385 RR_ -.3795 RTF -,_6 CRT .8537 CRS .9508 CST .9594

5{,B 998.9 R23 -.0546 R13 -.76!3 LSA 603.1 M5A !59.9 SSA 23.5

5('1 906.0 Sf.,2 4L_3.7 THA I2.60 EL1 569.4 EL_ 159.9 ALF 45.88

FLIGHT TIME 80.(]0 ARRIVAL GATE APR 26 1969

HELIOCENTRIC CONIC DISTANCE ?06.767

RL 147.50 LAL .0(_ LOL J36.02 VL 26.3_7 GAL -3.29 AZL BB.31HCA 90.47 SMA !19.95 ECC .23634 iNC 1.6940 vI )0.206

RP 108._7 LAP 1.69 LC_ 226.49 VP }6.675 GAP -I2.50 AlP 90.01 TAL 190.75 TAP 28!.22 RCA 91.60 APO 148.30 V2 35.000

RE 48.883 GL IO.L>O 6P I2.56 ZAL If4.00 ZAP 13.62 ET5 295.98 ZAE I49,69 ETE 10.82 ZAC 128.62 ETE 152.fl1 CLP -5.31
PLANETOCENTRIC CONIC

C3 J9.249 VHL 4._7 0LA |7.86 RAL 15.96 RAO 6567.B VEL II.859 PTH 2.I0 VHP 8.409 0PA 25._2 RAP 34.51 ECC 1.3168

LNCH A_MTH LN_H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2'MTH IN] TIME PC) CST TIM IN] 2 LATINJ 2 LC_G

543.00 0 59 lO 2796.97 -28.I8 8|.60 243.09 92.92 ] 45 47 2197.0 -27.48 73.0]

90.00 17 50 ]l 4257.69 |.90 175.20 236.23 61.74 19 ] 9 3657.7 -].89 168.57

1(30.00 2 3! 1 2500.77 -29.59 59.7l 242.99 94.43 3 |2 42 t900.B -28.67 51.03

!00.00 19 1 ! 4029.|1 3.14 157.71 _35.55 60._ 20 B JO 3429.i -.84 151.18
lIO.O0 4 2 17 2215.25 -33.25 57.54 242.50 98.45 4 59 J2 I6]5.2 -31.72 28.65

I10.00 19 46 15 38B7.40 6.27 143.02 255.61 56.33 _ 51 3 3287.4 1.80 I3_.79

DIFFERENTIAL CCRRECTIONS MIO-COJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2855 TRA -.4295 TC3 .6790 BAU .1797 SGT 917.0 SCR 464.6 503 128.3 5T 4I 3.0 SR 422.B 55 I87.1

ROE -,3222 RRA .09_9 RE3 .|627 FAU .03692 RRT .3804 RRF -.4272 RTF -.7656 CRT .8579 ERS .9542 CST .9537

FOE .1918 FRA .11301 FCA-I .6607 BSP 2798 SG6 1028.0 R23 -.063J R13 -.7770 LSA fl99.! MSA 157.5 55A 25.4

BEE .4305 BRA .4405 BE3 .6982 FSP -332 5(;1 938.3 SG2 419.9 THA 13.70 ELI 569.7 EL2 I57.5 ALF 45.78

LAUNCH DATE FEB 5 1969

HELIL%CENTRIC CONIC

RL 147.50 LAL .00 LOL I3_.02 VL

RP 108.31 LAP ].53 LOP 229.69 VP

RC 50.327 GL 9,61

PLANE TOCENTRIC CCtN!C

C3 17.938 VHL 4.233

LNCH ATMTH LNCH TIME

90.00 1 5 37

9O.OO 17 32

100,00 2 36 22

100.00 18 44 16

II0.O0 4 5 26

FLIGHT TIME 82.00 ARRIVAL DATE APR 28 1969

01STANCE 2!3.495

26._I2 6AL -3.39 AIL _6.47 HCA 93.66 5MA 121.02 ECC .22625 INC 1.5303 VJ 30.206

36.796 GAP -11.63 AZP 90.10 TAL 191.75 TAP 285.4! RCA 93.64 APO lIB.40 v2 34.987

GP 13.44 7AL 115.78 ZAP 15.36 ET5 302.39 ZAE |48.24 ETE I2.59 ZA( !29._J ETC 151.61 CLP -7.50

CLA I6.64 RAL 14,55 RAC 6567.7 VEL If.B03 PTH 2,09 VMP 7.93A OPA 26.2l RAP 35.I5 ECC 1.2952

L-I TIME INJ LAT IN] LONG IN] RT ASC IN] AZMTH INJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2734.07 -27.88 77.03 239.87 95.20 I 51 l! 2134.! -26.86 68.5l
4287.45 2.86 176$86 233.55 61.82 !8 43 48 3687.5 -.93 !70.23

2441.38 -29.20 55.34 839.71 96.69 3 l T 4 184|.4 -27.97 46.75

4055.37 A.03 159.15 232.90 60.36 !9 51 5l 3455.A .05 152.62
2]62.74 -32.65 3_.56 239.09 !00.73 4 41 28 1562.7 -30.83 24.82

lIO.O0 19 31 42 3906.78 7.00
DIFFERENTIAL CORR£CTION5

TOE -.2724 TRA -.4044 TC] .7725 BAU .1921

RCE -.}090 RRA .0995 RE3 .2ll3 FAU .04011
FOE .1768 FRA .0758 FC3-I.9357 BS.P 296A

BOE .4119 BRA .4165 BE3 .8009 FSP -379

LAUNCH DATE FEB 5 1969

HELIOCENTRIC CONIC

146._5 231.06 56.A6 20 36 49 3306.8 Z.54 139.80

MI0-COURE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5{,T 943.4 5GR 475.9 5G3 143.5 ST 406.9 SR 420.1 5S 168.9"

RRT .4254 RRF -,4789 RTF -.7802 CRT .8595 ER5 .9556 CST .9442

Y-,B |056.7 R_] -.0720 RI3 -.7937 LSA 588.1 MSA I54.9 SSA 27.6

_,l 970.! 5(.2 418.9 THA 14.96 ELI 564.0 EL2 ]54.9 ALF 46.07

FLIGHT TIME 84.D0 ARRIVAL DATE APR 30 1969

01 STANCE 2L_0.214
RL I17.50 LAL .(30

RP I08.36 LAP 1.56

RC 51.881 GL 8._0

PLANETC_ENTRIC CONIC

C3 ]6,8_ VHL 4.!02

LCL 136,02 VL 26.68(] GAL -3.49 AlL 88.65 PEA 96.86 ?:wWA 122.0! ECC .2i717 INC 1.3656 Vl _0.?06

LL_ 23_.BB VP 36.904 GAP -10.79 _ZP 90.16 TAL 19_.77 TAP 289.63 RCA 95:52 APO 148.5I V2 3,_.97=

GP 14.43 ZAL IIT._ lap I7.37 ET5 ]07.56 /AE _46.97 ETE I4.44 ZAC 129.26 ETC J50.36 CLP -9.77

0LA 15.31 RAL I}.19 RAG 6567.7 VEL 11.756 PTH 2.08 VHP 7.495 0PA 27.46 RAP 35.66 ECC 1.2770

IN] LAT IN] LC_ IN] RT A_ IN] AZMTH IN] TIME PO C$T TIM IN] 2 LAT IN] 2 LONG

-_7.40 72.46 256.02 97.44 J 57 13 '_'070.9 -26.89 64.0A

3.94 178.75 23|.07 61.94 18 26 24 377I.I .16 J12.lJ

-29.65 50.98 236.61 98.92 3 22 6 1781.6 -27.J2 42.51

5.04 160.85 2_W3.46 60.50 19 35 27 3485.7 1.08 15A.29
-31.91 29.6I 235.BB 10_.96 4 44 27 1509.8 -_9.80 Zl.OA

7,88 147.29 228.72 56.65 20 22 29 3330.2 3.43 I4],U_

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TC5 .8615 BAg .Z03I SGT 967.8 5GR 490.6 St.,3 160.3 ST 398.6 5R tl5.6 55 146.8

R(3 ._6_8 FAU .04365 RRT .4754 RRF -.534| RTF -.7909 CRT ,8595 CRS .9537 CST .9285

FC3-_.2442 BSP }080 S(,6 1085.0 R'_3 -.083A RI3 -.807I LSA 573.6 MSA 152.6 SSA 30.?

BE3 .9024 rsP -430 5(;I IODI.5 SG2 417.6 THA 16.43 ELI 555.3 EL2 152.5 ALF 46.39

LNCH AZMTH LN_H TIME L-I TIME

90.00 J 12 43 2670.87

90.00 ]7 l= ?2 4321.15

1(30.00 ? _2 25 2381.58

100.00 18 27 ?l 4085.67

I]0.00 4 9 17 2109_78
llO.O0 19.16 59 3930.23

DIFFERENTIAL CORRECTIONS

TOE -._5_(_ TRA -.3821

ROE -.7959 RRA .I007

FOE .1569 FRA .0495
OOE .3933 BRA .3951

15,12



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 4 1968-69 ,

LAONCH CATE FIB 5 1969 FLIGHT TIME _6.00 ARRIVAL _ATE MAY ? 1969

HELIL"_ENTRIC CONIC

RL 147.50 LAL .00

RP I0_.40 LAP 1.18

RC 53,536 GL 8.0_

PLANE TO,CENTRIC CC_'NIC

C3 15.897 VHL 3.987 DLA

LNEH AZMTH LNCH TIME L-[ T|ME INJ LAT

90.00 I _0 27 2607.62 -26.76

90.00 16 56 Z9 4358.34 5.13

1CE3.OO ? 49 B Z321.62 °27.94

100.00 18 I0 29 4119.57 6.18

110.OO 4 13 51 2056.57 -31.03

110.00 19 2 16 3957.39 8.89

OIFFERENTIAL COq_C T/ONS

TCE -.Z441 TRA -.3610 TC3 .9468 8AU .2135

ROE -.2826 RRA ,2075 RC3 .3363 FAU .04753

FDE .1307 FRA .0';'08 FC3-2.5882 852' 3185

_OE .3734 8RA ,3753 8C3 1.0047 rSP -487

01STANCE 226.921

LL"_. 136.02 VL 26.831 GAL -3,58 AZL 88.80 HCA 100,05 SMA

LL% ° 236,07 VP 37.002 GAP -I0.00 AZP 90,2! TAL 193,80 TAP

6P 15.52 ZAL 119.30 ZAP 19.61 ETS 311.72 ZAE 145,89 ETE

122.93 ECC .7090A JNC 1,1988 Vl 30.206

293.85 RCA 97,23 APO 148.63 v2 34.961

16.43 Z4C 129.33 ETC 149.08 CLP -12.13

13.89 RAL 11.92 RAD 6567.6 VEL 11.717 PTH 2.06 VHP 7.063 CPA 28.78 RAP 36.04 ECC 1.2616

INJ LONE INJ RT AsC INJ AIMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67,94 233.98 99.62 2 3 55 2'007.6 -25.16 59.64

180.83 228.83 62.11 18 9 7 3758.3 1.36 174.18

46.67 233.74 101.09 3 27 50 1721.6 -26.12 38.34

162.71 228.25 60,69 19 19 8 3519.6 2.23 156.15

25.71 23Z.91 105.12 4 48 7 1456.6 -28.65 17.32

148.74 226.59 56.86 20 8 13 3357.4 4.47 142.45

MIO-COURSE EXECUTION ACCURACV ORCIT OETERM[NATION ACCURACY

S(.T 989,3 SGR 509.8 $63 179,1 ST 386.3 5R 408.7 SS 120.8

RRT .5_3| RRF -.5916 RTF -.800! CRT .8570 CRS .9435 CST .8991

$(,8 1112.9 R_3 -.096A RI3 -.8198 LSA 554.3 MSA 150.3 SSA 33.1

..¢61 I03E.O .W.,2 416,5 THA 18,14 ELI 548.O EL_ 150.1 ALr 46.88

LAUNCH CATE FE(_ 5 1969 FLIrJHT TIE 88.00 ARRIVAL CATE MAY 4 1969

HELIOCENTRIC CONIC

RL 147.50 LAL ,00

RP 108.43 LAP 1.O0

RC 55.282 GL 7.14

PLANETC(ENTRIC CONIC

C) 15.112 VHL 3.887

LNCH A/HTH LNCH TIME

_.00 ! 28 51

90.00 16 38 48

I00.00 2 56 33

100.00 17 53 47

110,00 4 19 8

110.00 18 47 42

DISTANCE 23}.613

LC_ 136.02 VL 76.9157 GAL -3.67 AZL 88.97 h_A 103.23 5_A 123.77 ECC ,20178 INC 1.0288 Vl Aq;206

LOP 239.26 VP 37,088 GAP -9.24 AZP 90.24 TAL /94.83 T_P 298.06 RCA 98.79 APO 148.74 V2 3A.948

GP 16.7A ZAL IZI.00 ZAP 22,0_ ETS 3]5.1| ZAE 144.97 ETE 18.59 ZAC 129.21 ETC 147.77 CLP -14.60

DLA 12.39 RAL 10.75 RAO 6567.6 VEL 11.683 PTH _.05 VHP 6.668 OPA )O.17 RAP 36.?4 ECC 1.2487

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2544.49 °25.97 63.49 231.37 I01.71 2 11 16 19A4.5 -24.09 55.33

4398.64 6.41 183.11 226.83 62.36 17 52 6 3798.6 2.66 176.43

2261.66 -27.08 42,42 231.09 103.17 3 34 15 1661.7 -25.00 34.24

4156.71 7.41 164.77 226.29 60.96 19 3 4 3556.7 3.48 158.19

ZOO3.26 -30.02 21,89 2_K).19 I07.17 4 52 31 1403.3 -27.38 13.69

3987.88 IO.OZ 150.38 224.70 57.15 19 54 9 3387.9 5.62 144.05

ORBIT OETERMINATION ACCURACY

ST 369,2 SR 398.7 SS 90.6

CRT .8509 CR5 .9048 CST ,8287

LSA 529.3 MSA 148.3 SSA 36,7

ELI 522.9 EL2 147.9 ALF 47.59

OIFFER£NTIAL CORRECTIONS NIO-COdRSE EXECUTION ACCURACY

TOE -.2269 TRA -.3412 TC3 1.0259 8AU .2236 _T 1006.5 5(,R 534,7 $63 199.9

ROE -.2685 RRA .1051 RC3 ,4151 FAU ,05185 RRT ,5724 RR$" -,6495 RTF -.8077

FDE .O957 FRA -.0105 FC3-2.9701 8SP 3294 S,(,B 1139,8 R?3 -.Ill0 RJ3 -.8370

6CE ,3516 8RA .3570 8C3 1.1067 FSP -552 $61 1061.Z S(,2 415.9 THA L_.J4

LAUNCH _AtE FEB 5 1969 FLIGHT TIME 90.00 ARRIVAL 0ATE MAY 6 1969

HELIOCENTRIC CONIC DISTANCE 240,287

RL 147.50 LAL .00 LL"W. 136.02 VL 27.089 GAL -3.76 AZL 89.15 HCA 106.42 S.MA 124.53 ECC .19533 INC .8543 V! 30,206

RP 108.47 LAP .82 LL-'_° 242.44 VP 37.165 GAP "8.51 AZP 90,24 TAL 195.84 TAP 302.26 RCA I00.21 APO 148.86 v2 34.936

RE 57.109 GL 6.09 CP 18.10 ZAL 122.63 ZAP 24,76 ETS 317.90 ZAE 144.21ETE 20.97 ZAC 128.88 ETC 146.46 CLP -17.19

PLANE TCwCENTRIC CONIC

C3 14.455 VHL ].802 CLA 10.80 RAL 9.72 RAC 6567,6 VEL 11.655 PTH Z,05 VHP 6,299 CPA 31.65 RAP 36.26 ECC 1.2379

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONE INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONE

-2(].00 1 37 56 2481,56 -25.02 59.13 229,01 103.70 2 19 17 1881.6 -22.89 51.10

90.00 16 21 27 4441.75 7,76 185.55 225.11 62.68 17 35 29 38AI.8 4.04 178.85

100.00 3 4 40 2L:_1.80 -26.08 38.25 228.71 105.15 3 41 22 1601.8 -23.75 30.Z3

100.00 17 37 23 4196.75 8,73 167.02 224,59 61.30 18 47 20 3596.7 4.83 If_'l.40

II0.00 4 25 10 1949.93 -28.89 38.15 2_7,74 109.12 4 57 40 1349.9 -26.01 10.15

110.00 18 33 23 4021.38 11.25 152,19 223.07 57.51 19 40 25 342|,4 6.89 145.82

CIFFERENIIAL CORRECTIONS MI0-CC_RSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

TC[ -.2084 TRA -.3232 TC3 1.0950 BAU .233! S,(,T 1018.7 SCR 567.1 ,_T.,3 222.8 ST 348.4 SR 385.3 SS 60.7

RCE -.2534 RRA ,I084 RC3 .5062 FAU .05658 RRT .6196 RR$" -.7061 RTF -.8134 CRT .8403 CRS .7364 CST .6027

r0E ._517 FRA -,O435 FC3-3.3885 8SP 3389 &68 1166.0 R"_3 -.I_72 RI3 -.8437 LSA 500.4 MSA 146.6 SSA 40.7

_CE .3281 6RA ,3409 8C3 1.L_]64 FSP -622 S,61 1089.1 S,62 416.4 THA 22.49 ELI 498.5 EL2 146.0 ALF 48.42

LAL._CH _A TE FEB 5 1969 FLIGHT TIME 9_,00 ARRIVAL DATE NAY 8 1969

HELIC_ENTRIC CONIC

RL 147.50 LAL .Of.]

RP 108.51 LAP ,64

RC 59.010 GL 4.91

PLANE TC',CENTRIC CONIC

C3 13,907 VHL 3.729

LNCH AZMTH LNCH TIME INJ LAT

_3.00 1 47 43 -23.94

_3.00 16 4 30 9.18

100.00 3 13 32 -24,95

tO0.00 17 ?I 22 10.11

110.00 4 31 58 -_7,64

110.00 18 19 26 12.57

DIFFERENTIAL CORRECTIONS

TCE -.1864 TRA -.3{]49 TC3 1.1581 8AU ._436

RCE -.2361 RRA .I127 RC3 ,6123 FAU .06184

FOE -.0058 FRA -.0803 FC3-3.8494 BLP 3536

8CE .3008 eRA .3251 8C3 1.3100 rSP -706

DISTANCE 246.942

LOL 136.07 VL 77.198 GAL -3.83 AZL 89.33 HCA 109.60 .._A 125.23 ECC .18962 INC .6743 vl 30.206

LOP 245,62 VP 37,234 GAP -7.81 A_P 90.23 TAL 196.82 TAP _K')6.A2 RCA I01,48 APO 148.98 v2 34.9?5

GP 19.67 ZAL 1_4,I 7 7AP ?7.67 [TS 370,74 _AE 14)._8 ETE 23,62 ZAC 128.31 ETC 145.18 CLP -19.97

CuA 9.15 RAL 8.8_ RAO 6567,5 VEL I1.63_ PTH 2.04 VHP 5.957 OPA )).21 RAP 36.04 ECC 1.?789

k-I TIME INJ LONE INJ RT ASC INJ AZ'MTH INJ TIME PC' CST TIM INJ 2 LAT INJ ? LC,NG

2418.78 54.85 ?_6.9_ 105._9 2 28 2 J8J8.8 -21.57 46,97

4487.47 188.16 223.66 63.09 17 19 17 3887.5 5.50 181.42

2J42,023 34.16 ?26,60 J07,01 3 49 J4 1542.O -22.39 26.31

4239.48 169.43 223.17 61.72 18 32 1 3639.5 6.26 162.77

1896.58 14.50 2_5.57 110.96 5 3 34 I296.6 -24.54 6.70

4057.67 154,18 2_I.71 57,95 19 27 3 3457.7 8.75 147.75

MI0-COURS, E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 10_6.3 SEW 609.1 _:_.,3 248.3 5T 320.9 SR 366.8 SS 48.6

RRT ,6642 _ -,7598 RTF -.8198 CRT .8221 CRS -.0022 CST -.1867

568 1193,4 R'_3 -.1409 RI3 -,8574 LSA 465.7 MSA 144.8 SSA 45,6

$61 II17.8 56_ 418,1 THA 25,29 ELI 465.7 EL2 143,9 ALF 49.63

1543



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 196B-69,

LAUNCH 2_T[ r[_ _ 1969

H[L IC([NTRIC CONIC

"L 147.50 L_L .-g0

RP ]_18.55 LAP .45

R( 6(]. 976 GL 3.6?

PLANE T,;_ENTRI C CL-_qlC

c] _3.45Z VHL _, 66L-I

LNCH ATMTH LNEH TIME

-_43.0{3 l 58 I8

_].{3(] i5 47 59

100.!10 3 23 12

U]O.O0 l? .5 46

1_O.O0 4 39 35

FLIGHT TIME 94.00 ARRIVAL CATE M_Y J(] 1969

DISTANCE ?53.576

LL'_L 136.D? VL 27,295 GAL -3.91 AZL 89.51HCA J|2.7_ SMA J25.86 ECC .I8459 INC .4870 V! 30.206

LOP 248.80 VP 37.293 GAP -7,14 AZP 90.19 TAL 197.75 TAP 3|0.53 RCA 102.63 APO 149.09 V? 34.911

6P 21.31 ZAL 125.59 ZAP 30.81ETS 322.26 ZAE 143.B5 ETE 26.60 ZA( 127.49 ETC 143.95 CLP -??.79

CLA 7.42 RAL 8.08 RA0 6567,5 VEL 11.612 PTH _.03 VHP 5.642 CPA 34.88 RAP 35,57 ECC 1.2214

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONE

2356.04 -2Z.73 50.65 72S.1! 107.36 ? 37 34 1756.0 -2_.14 42.93

4535.68 10.65 190.94 2_Z.50 63.61 17 3 35 3935.7 7.07 18a.]_

7082.19 -23.70 30.16 224.77 108,77 3 57 55 1487.? -20.9? ??.aT

47_4.76 11.56 172.0| Z22.03 62.24 18 17 II 3684.8 7.76 165.79

1843.15 -26.29 10.93 ??3.69 117.68 5 I0 J9 I743.1 -??.99 3.33
II0,00 18 5 5? 4096.56 13.97

c!rCERENTIAL CCRRECTIONS

TEE -.1657 TRA -.7914 TC3 1.1987 BAU .7577

R_[ -.?168 RRA .1171RC3 .732Q FAU ,06739

rcE .0743 FRA -.1146 rC3-4.3369 BSP 3629

ccE .2779 8RA .3141 BC3 1,4050 FSP -792

156.35 2L_0.62 58.48 19 14 9 3496.6 9.70 149.83

MIC-(O_SE EXECUTION ACCURACY ORBIT CETERMINATION 4CCURACY

SGS"IO?5,? _ 661.6 S(;3 775.5 ST ?94.4 SR 343.5 55 77.9

RRT .7013 RRF -.8079 RTF -._?17 (RT .7957 COS -.6338 CST -.7A4]

5G8 17?0.1R'Z} -.1570 RI3 -.8693 LSA 433.0 MSA 143.8 SSA 50.9

SG1 1144.7 _T,? 477.4 THA ?8.60 ELI 429.3 EL? 147.7 ALr 50.50

LAUNCH CaTE FEB 5 1969 FLIGHT TIME 96.00 ARRIVAL CATE MAY I? 1969

HELIC([NTR[C CONIC

RL i47.50 LAL ,00 LGL 136.07 VL 77._I GAL

PP IL]H.58 LAP ._6 LOP 751.98 VP 37.345 GAP

_C 63.000 GL ?.L>O GP ?3.18 ZAL 176.88 ZAP
PLANE TL_ENTRIC CONIC

DISTANCE 760.167

-3.97 AtL 89.?! HC.A 115,96 5MA I76.47 ECC .18017 INC .2909 Vl 3_.?06

•-6.50 AZP 9_.13 TAL 198.67 TAP 3J4.58 RCA 103.64 APO 149,70 v2 34.900

34.17 ETS 3?4.05 Z_E 147,58 ETE ?9,96 ?AC I76.38 ETC I42.79 CLP -25.84

C3 13.O78 VHL 3.616 0LA 5.63 RAL 7.50 R_0 6567.5 V_L 11.596 PTH ?.03 VHP 5,356 CPA 36.65 RAP 34,79 ECC l.?IS?
LNCH A_TH LN_H TIME L-I TIME INJ LAT INJ LONG JNJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90.00 ? 9 45 ??93,09 -71.39 46,52 _23.59 109.01 ? 47 58 1693_I -18,60 38.95

90.063 If 31 54 4386.41 I?.J7 19_.B9 ?"_1,63 64.Z3 16 48 ZI 3986.4 8.61 187.07

lOO.OO 3 33 4_ ?0_?.14 -27.33 _6._3 _73._3 110,40 4 7 _ 14Z?.I -19.35 18,70

it'_.OO 16 50 39 433?.59 13.06 174.77 L_I.I8 62.87 18 ? 48 373?.6 9.3? 167.98

_JO.O0 4 48 6 1789.47 -74.84 7.44 L_'_'_,IJ 114._8 5 17 56 1189.5 -?1.35 .O3

110.00 17 57 44 A138.07 15.43 158.65 719.8_ 59.11 19 I 4? 3538.0 iI.?? 152.07

CIFFERENTIAL CORECTIONS MI0-COURE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TCE -,|445 TRA -,?_O5 TC3 1 ._?03 BAU .76_0 ,S_T |01_.3 ,_R 7?6.7 SG3 ](]4,4 ST _66.6 SR 313.6 SS 179.fl

RCE -.1941 RRA .1219 RE3 .8699 F_U .07324 RRT .7_5 RRF' -.8494 RTF -,8198 CRT .7549 CRS -.8057 (ST -.8554

rc6 -.1579 FRA -.1477 FC3-4.8483 B,SP 3719 _ 1748.6 R'?3 -.1708 RI3 -.8817 LSA 403.? M54 143.0 SSA 56.=

_CE .7420 ORA .3059 BE3 1.4986 FSP -885 SG! 1177.3 SG? 4?9.8 THA 37.50 ELI 386.3 EL? 141.9 ALF 51.09

LAUNCH CAT E FE_ 5 1969

HEL I,-_ENTRIC CONIC

RL 147.5L] LAL .00

QP I{]H.67 LAP .07

RC 65.076 GL .65

PL ANE T,.'_CENTR I_ G_'_NIC

C3 12,776 VHL 3.574

LNCH ATMTH LNCH TIM E

90.r1(1 ? ?? 12

-)(l.{l{] |5 16 J?

'l_'}(l.Ot] 3 45 18

I[1(1,{1L1 16 35 47

I I0.OO 4 57 35

FLIGHT TIME 98.00 ARRIVAL CATE MAY 14 I969

DISTANCE 766.775

LCL ]36.07 VL ?7.457 GAL -4.0_ A?L _9.97 HCA I19,14 SMA I76.92 ECC .17631 INC .D_31 VJ 30,206

LC¢ 255.16 VP 37.390 GAP -5,88 AZP _(].04 TAL 199.47 TAP 318.56 RCA 104.54 APO 149,30 V? 34.889

CP 25.25 7AL 128.07 ?AP 37.77 ET5 325,71 7AE 147.13 ETE 33,73 7A( I74.99 ETC 141.76 CLP -29.0_

CLA 3,77 RAL 7.09 RAO 6567,5 VEL 1J.583 PTH 2.03 VHP 5.099 CPA 38.S? RAP 33.66 ECC 1.7103

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PC) CST TIM INJ _ LAT INJ ? LONG

7279.61 -19.93 4_.44 727.36 J10.54 ? 59 21 1679.6 -16.96 " 35.0?
A639,83 13.73 197,04 ?ZI.07 64.99 16 33 37 4039.8 10.75 I90.09

/961.55 -_O.84 27.34 271.99 111.93 4 18 O 1361.6 -17.68 14.97

4383.17 14.61 177.77 ??0,63 63,63 17 48 50 3783.I 10.9S 170.8=

1735.31 -23.78 4.01 ?_,83 115.77 5 26 31 1135.3 -19,67 356.78
iIO.O0 17 39 59 4187.I? 16,96

CIrFERENTIAL CCRRECTIONS

TEE -.123_ TRA -,7727 TC3 1.2186 BAU .7719

RCE -.;672 RRA .1269 RC3 1.0246 FAU .07977

FCE -.7577 FRA -.1774 FC3-5.37!8 8SP 3820

_CE .?080 _RA .3007 B(3 1.59L_ FSP -983

LaL_qCH CA TE FEB 5 1969

_L IOCENTRIC CONIC

161.16 ?I9.37 59.86 16 49 41 3587.1 17.87 154._9

MIO-COURSErEXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5_T 995.0 _R BO6.I SG3 334.6 ST ?39.4 SR ?75.8 SS IgZ.6

RRT .7504 _ -.8840 RTF -.8144 CRT .6974 CRS -.8537 CST -,8614

•SGB I780.6 R'_3 -,1801 RI 3 -.8952 LSA 387.8 MSA 147.2 SSA 61 .O

5G1 i?07.3 SG? 441.0 THA 37.11 ELI 336,7 EL? 141.5 ALF 50.80

FLI(a4T TIME JO0.O0

DI STANCE ?73.338

ARRIVAL 0ATE HAY J6 1969

RL 147,50 LAL .0(]

RP IOH,65 LAP -.1|

RE 67.19_ GL -1.05

PLANE TC_CENTRIC (ONIC

C3 I_.338 VHL 3.541 _LA 1.87 RAL

LNCH AIMTH LN(:H TIME L-I TIME INJ LAT

_].00 ? 35 47 7165.11 -18.34

_3,00 15 0 48 4696._0 15.33

I(_.O0 3 57 58 19(X_.OI -19._3

JO0.O0 16 ?1 18 4436.64 16.71

JlO.O0 5 8 I0 1680.3_ -?1.61

JlO.OO 17 ?7 36 4??9.09 18.54

CIFFERENTIAL CORRECTIONS

TOE -.1073 TRA -._ro_3 TC3 I.I963 BAU .?_40

ROE -.13_? RRA .192J RC3 1.1996 F_U .08545

F;E -.3786 FRA -.2040 FC3-5,8999 BSP 3977

_CE .f6_7 BRA ._977 8(3 1.6941 FRP -1090

LC_.. 136.0? VL ?7.5?? GAL -4.07 AZL 90.J4 H(A I??.3I S_4A I77.36 ECC .17294 INC .1353 vI 30.?06

LC_ _5_.33 VP 37.4?6 GAP -5.?9 AZP 89.93 TAL £_P(].15 TAP 377.46 RCA IO5,34 APO i49.39 V? 34.87_

GP 27.53 ZAL 178,99 ZAP 41,61 ETS 377.31 ZAE 141.67 ETE 37.97 ZA( I73.?_ ETC 14_.99 CLP -37.53

6.86 RAO 6567.5 VEL 11.573 PTH 2.0? VHP 4.873 OPA 40,49 RAP 37.I4 ECC 1.2063

INJ LONG INJ RT AS_ INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

3_.37 ?71.44 Ill.96 3 II 5? 1565.1 -15.?O 31.10

2OO.41 7213.97 65.9(] |6 I9 4 4096.3 II,94 193.37

J8.48 ?71.05 113.34 4 79 38 1300.0 -15.91 11.77

I_O.gO ?_0.40 64.93 17 35 J5 3836.6 17.64 173.97

• 61 _19.B5 117.16 5 36 IO 1080.3 -I7.79 353.56

163.88 719.13 60.75 18 38 5 3679.1 14.50 157.O9

MiO-COUR_E EXECUTION ACCURACY ORBIT OETERMINATION _CCURACY

_GT 964.9 5GR 907,5 5(,3 366.0 ST ?ll.5 SR 2?7.8 SS 266.6

RRT .7619 RRF -.91L_ RTF -.8065 CRT ,5867 CRS -.85fl9 CSt -.8788

$68 1371.? R?3 -.1790 RI3 -.910R LSA 379.3 MSA liO.8 SSA 63.0

SGI ]740.5 ,5_ 454.7 THA 4?.49 ELI _77.? ELl 14_.8 ALF 4f1.59

1544



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69'

LAUNCH CATE FEe 5 1969 FLIGHT TIME I02.00 ARRIVAL CAT[ MAY 1_ 1_69

HELIL_ENTRIC CONIC CISTANCE 279._76

RL 147.50 LAL .00 LOL 136.02 VL 27.580 GAL -4.I0 AZL 90.37 HCA |Z5.4_ SMA

RP I_.6_ LAP -,30 LOP 261.50 VP 37,461 GAP -4.73 AZP _9.7_ TAL 200.79 TAP

RC 69.3(o0 GL -2,91 GP 30,03 ?AL ]Z9.78 ZAP 45.68 ETS 3Z8.94 ZAE ]40.98 ETE

PLANETC(ENTRIC CONIC

C3 12.361 VHL 3.516 CLA -.21RAL 6.92 RAC 6567.5 VEL ]1.585 PTH 2,02 VHP

LNCH AZMTH LNCH TIME L-I TSME INJ LAT

c_],00 2 50 43 ?099.04 -16.6J

90.00 14 45 35 4756.3? 16.96

lOO.O0 4 II 58 J836,9B -J7,48

100.OO 16 7 1 4493.62 17.84

110.00 5 J9 59 1674.07 -]9.97

110,00 17 15 3(] 4279.79 70.18

CIFF£RENTZAL CC_RECTJONS

TOE -.0853 TRA -.7654 TC3 5.1374 BAU .79_-}

ROE -.0949 RRA .I355 RE3 5.390! F_U .09518

FEE -.5137 FRA -.2176 FE3-6.3858 BSP 4110

_cE .I776 ORA .ZS_O Be3 1.7962 F.SP -1189

127.75 ECC .17003 INC .3710 Vl 30.2_6

326.27 RCA 106,03 APO 149.47 v2 34,867

42.66 ZAC l?l._7 ETC 140.21 CLP -56.20

4,679 CPA 42.55 RAP 30.17 ECC I._034

INJ LONG 5NJ RT ASC 5NJ AZMTH INJ TIME PC) CST TIM 5NJ ? LA T INJ 2 LL-WNG

34.30 2_.83 J|3.27 3 25 41 1499.0 -13.3Z 27.16

204.06 220.90 66.9fl 16 4 51 4556.3 13.70 196.90

14.62 2L:>0,47 J14,64 4 42 34 J2_7,0 -14.07 7.54

184,34 2L:>0.50 6§,6| 17 21 55 3_93.6 14.40 177.24

357.22 219.19 I]8.44 5 47 3 1024,1 -15._7 350.33

166.85 219.27 61.81 Ifl 26 49 3679.3 16.76 159.92

MID-COURSE EXECU7ION ACCURAC_ OROST CETERMINATSON _CCURACY

,_T 919.9 _ 5054.0 ,$ru3 395.8 ST 191.6 SR 170.9 SS 345,5

RR7 .7588 RRF -,93_I_ RTF -.7882 CRT ,4555 CR5 -.8118 (5T -.7748

S{,B 1369.! R23 -.5713 R]3 -o9761 LSA 402.6 MSA 139.6 5SA 60,6

$.GI 5284.8 5G2 4?2.8 THA 48.67 EL5 716.9 _L2 137.3 ALF 37.76

LAUNCH CATE FEB 5 I969 FLIGHT TIME 104.00 ARRIVAL CArE _AY _] 1969

HELIOCENTRIC CC_IC 0ISTANCE Z86.387

RL I47.50 LAL .O(] LCt 536.0_ VL ?7.628 GAL -4.53 AZL 9(_.6] HEA 128.65 5MA 128.08 ECC .I6752 5NC .6260 V] 30.206
RP 10_.7Z LAP -,49 LC_ ?64.67 VP 37.488 GAP -4.19 AS'P 89.65 TAL 2OI.34 TAP 3_9.99 RCA 106.62 APO ]49.54 V? 34.858
RC 71.560 GL -4.94 GP 32.74 ZAL 130.36 ZAP 49.97 ET$ 330.67 ZAE 140.14 ETE 47.79 ZAC 118.95 ETC 139.77 CLP -40.12

PLANE TO(_ENTRIC CONIC

C3 IZ.Z44 VHL 3.499 DLA -?.36 RAL 6,99 RAO 6567,5 VEL |1.560 PTH 2,02 VHP 4,5Z| OPA 44.68 RAP 27.69 ECC I,Z015

LNCH AffMTH LN_H TIME L-5 TIME INJ LAT 5NJ LON(., INJ RT ASwC INJ Az_WTH 5NJ TSM_ PC CST TIM INJ ? L_T 5NJ 2 LONG

90.00 3 7 15 L:_30.65 -14.72 )().16 290.55 154.46 3 41 6 1430.6 -11.30 23.16

90.0_ 14 )6) 21 48_fl.6_ 18.63 _08.05 221.34 68.2fl 15 50 42 4220.7 15.52 Z00.75

100.00 4 27 30 1771,79 -15.59 10,70 2L_O.1] 115.83 4 57 I 1171,8 -11.99 3.76

I00.00 15 5? 49 4554.77 19.57 188.51 220.95 66.90 17 8 42 3954.8 16,?? 180.86

110.00 5 33 13 1566.04 -17.90 353.89 258.86 5|9.69 5 59 59 966.0 -13.83 347.08

110.00 17 3 33 4333.78 '_5.89 170.55 259,77 63.06 18 15 47 3733,3 18.10 163.03

_IFFERENTIAL CORRECTIONS MIO-COUR_ EXEEUTICN _CCURACY ORBIT 0ETERMSNATION ACCURACY

TCE -,0719 TRA -.2678 TC3 1.045_ BAU .}123 ,_T 861.0 S_R 1141.9 5(,3 423.4 ST 177.9 SR 107.8 55 431,8

RCE -.0471 RRA .137| RE3 1.5960 FAU .09627 RRT .1399 RRf" -.9502 RTF -.7581 ERT .0496 CRS -.6056 CST -.7087

FOE -.6667 FRA -.?187 FC3-6,_06_ BSP 4?84 S(,8 14_0.2 R_3 -,1525 RI3 -.9415 LSA 455.5 MSA ]39.1 SSA 54,1

flOE .0860 BRA .3OO8 BE3 1.9078 FSP -1Z85 51,] 1347.6 5(,2 492.6 THA 55.57 ELI 179.1 EL? J07.6 _LF 2.7J

LAUNCH CATE FEB 5 1969 FLIGHT TIME 106.00 ARRIVAL CATE HAY 12 1969

HELICW_ENTRIC CC_IIC

RL 147.50 LAL .O0

RP IOH.74 LAP -,67

RC 73.79_ GL -7,17

PLANE TCwCENTRIC CCI41]C

C3 IZ.I_3 VHL 3.491

LNCH AZMTH LNCH TIME

90.00 3 Z5 43

90.00 14 14 53

100.00 4 44 53

100.00 15 38 24
110.O0 5 48 9

llO.O0 16 51 39

_IFFERENTIAL CCIeRECTSCINS

TCE -,O626 TRA -.2717 TC3 .0718 BAU .3319

RCE .OI_l RRA .1364 RE3 1.8160 FAU .IOO5I
FOE -.8376 FRA -.?Off,(] FC3-7.1377 flSP 4551

BOE .0638 BRA .)O40 Be3 _,0365 rsP -5370

CISTANCE ?92.873

LOL 136.07 VL ?7.670 GAL -4.15 AZL 9(].90 HCA 131.82 SMA 128.36 ECC .16536 INC .9044 VI 30.206

LOP 267.84 VP 37.509 GAP -3.66 AZP 89.40 TAL 201,79 TAP 333,61 RC_ 107.14 APO 149.59 V2 }4.848

GP 35.66 ZAL ]30.71 /AP 54.44 ETS 332.57 7AE ]39.02 ETE 53,30 Z4C 116.33 ETC 139.59 CLP -44.29

_LA -4.6? RAL 7,36 RAC 6567.5 VEL _5.558 PTH 2,02 VHP 4.40l CPA 46.86 RAP _4.66 ECC 1.2006

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ ATMTH 5NJ TSME PC) CST TIM 5NJ ? LAT INJ 2 LONC

1959.01 -12.66 25.91 220.63 115.54 3 58 22 1359,0 -9.12 19.07

4_9'0.44 ?G.33 217.46 222.17 69.85 15 36 24 4290.4 17.40 205.01

1703.61 -13,53 6.69 220.19 116.91 5 13 17 1103.6 -9.:1 359.:7

4671.07 Z].23 192.28 221.80 68.45 16 55 25 4021.1 lfl,12 184.87

1505.55 -15.83 350.35 _18.88 120.70 6 13 15 905.6 -11.64 343,75

4391.fl9 23,65 173.75 220.67 64.56 18 4 50 3791.9 ?0.02 166.48

MIO-COUR.E _XECOTION _CCURACY OROI70ETERMSNATIc-_ ACCURACY

S_T 790.5 _ 1288.0 SG3 447.7 ST 170.i 5R 79.9 SS 527.2

RRT ,7010 RR_ -,9627 RTF -,7113 CRT -.7613 CR5 .360? CST -,645_

S6B 5551.t R'23 -.1232 R13 -.9561 LSA 540 .I MSA 139.5 SSA 45.4

_5 |42_.4 S_2 510.5 THA 62.96 ELI I81 ,6 EL? 49.5 ALF 15_ .74

L/&UNCH CArE FEB 5 1969 FLSGHT TIME 108.00 ARRIVAL CATE HAY Z4 1969

(WELIO('ENTRIC CONIC

RL 147.50 LAL ,L"_]
RP IO8.77 LAP --86

RC 76.053 GL -9.63

PLANETC_ENTRIC CONIC

C3 I?.?07 VHL 3.494 OLA -7.04 RAL

LNCH AZMTH LN_H TIME L-5 TSME 5NJ LAT

90.00 3 46 35 1882.96 -10.39

90.00 13 58 5? 4967.07 ??.04

IOO.OO 5 4 33 1631.41 -11.27

IO0.00 15 23 34 4693.85 ZA.9fl

llO.OO 6 5 6 1445,84 -13.59

110.00 16 39 31 4456.19 ?5.46

OSFFERENTIAL CORRECTIONS

TOE -.063(] TRA -.2797 TC3 .7559 BAU .3546

RCE .0879 RRA .1301 RE3 ?.0377 FAU .10311

FOE-I.0154 FRA -.1749 FC3-7.31_0 BSP 4848

BOE .IO42 BRA ._flfl4 BC3 ?,1779 FSP -1433

055TANCE 299.332

LEt. 136.0_ VL ?7.704 GAL -4.56 AZL 91.21 HCA 134.98 .SMA 128.60 ECC .16352 INC 1.2116 Vl )0.206

LOP 271.O1 VP 37.527 GAP -3.16 AZP 89.14 TAL 202.15 TAP 337.]3 RCA 107.57 APO 149.63 V2 34._39

GP 38.77 ZAL 130.80 ZAP 59.05 ETS 334.72 ZAE 137.56 ETE 59.09 7AC 113.46 ETC 139.72 CLP -4_ .73

7,97 RAO 6567.5 VEL 15,558 PTH 2.02 VHP 4.327 CPA 49.03 RAP ZI,_3 ECC 1.2009

INJ LONG INJ RT ASC INJ AZMTH INJ TSME I%O CST TIM INJ 2 LAT INJ 2 LL-%NG

21.48 225.11 116.49 4 17 5fl 1283,0 -6,75 I4.69

?57.43 _.44 71.76 15 2l 39 4367.1 19.3_ 209.79

2.52 EL_0.66 117.87 5 31 45 1031.4 -7.45 355.82

196.98 2_3,09 70.34 16 41 48 4093.9 20.09 189.3_

346,78 219.30 1_1.67 6 29 8 841.8 -9.30 340.30

177.86 222.01 66.38 17 53 47 3956.2 22.05 170.37

MI0-COL_SE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

,_T 709.4 5(,R 1446.1 C_T,3 465.0 ST 173.6 SR 156.5 SS 625.2

RRT ,6_25 RRF -.9717 RTF -.6269 CRT -.9215 CRS .91_ CST -.6248

.%B 1610,7 R"_3 -,0898 R13 -.96fl_] LSA 651.3 MSA J4I .1 SSA 37.1

SGJ JS_J ,9 SG2 52/,5 THA 70.60 EL] 2_3.? EL? 69.4 aLF J 3H .6J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH DATE fEB 5 1969 FLJGHT TIH_ 1|0.00 ARRIVAL CATE NAY ?6 1969

HELIOCENTRIC CONIC DiSTANCe" 505.764

RL 147.50 LAL .00 LOL 136.02 VL 27.732 GAL -4.15 AZL 91.55 HCA 139.14 ,_A J2H.79 ECC .16197 ]NC 1.5546 V! 30.?06

RP |08.90 LAP -1.04 LOP 274.17 VP 37.539 GAP -2.(_ A2P 89.94 TAL 202.40 TAP 340.55 RCA I07.93 4PO |49.65 VZ 34.83J

RC 79.340 GL -12.35 CP 42,03 ZAL 130.6! ZAP 63.73 £TS 337.19 ZAE 135.69 ETE 65.03 ZAC 110.36 ETC 140.18 CLP -53.43

PLAN_TOCENTRIC (00]C

C3 i2.309 VHL 3.509 OLA -9.64 RAL 9,92 RAO 6567.5 VEL 11.563 PTH 2.02 VHP 4.297 CPA 5! .17 RAP 16o78 ECC 1.ZO?6

LNCH AZNTH LNCH TIIAE L-| T]tAE IN| LAT |NJ LONG IN| RT A,_ IN| AZNTH |NJ TI_E PO CST TIN IN| 2 L_T IfiJ 2 LONG

90.00 4 10 27 180(3.95 -7.86 16.79 222.06 117.29 4 40 29 1201,0 -4.14 10.07

90.00 13 41 48 5052.61 23.75 223.11 225.20 74.12 15 6 ] 4452.6 2!.35 715.27

1(30,OO 5 27 3 1553.83 -9.76 358.13 221.57 118.69 5 52 57 953.8 -4.87 351 .§!

100.00 15 7 54 4774.96 24.73 L_2.37 224.98 72.65 16 27 29 4175.0 22.12 194.54

110.00 6 24 30 1373.92 -11.1,3 343.05 2_0,15 122.53 6 47 24 773.9 -6.76 336.69

110,00 16 26 56 4527,64 27.3] 182.58 223.97 68.62 17 42 23 3927.6 24.17 174.83

OIFFERENTZAL CCRRECTION$ MID-COJRS,,E E)(_CUTI_ ACCUR,&CY OPB]T C£TERI,AZNAT|C_N _CCURAC_

TOE -,0746 TRA -.2891 TC3 .5522 BAU .]8|0 S_T 6_8.0 _;R 1613.1 SG3 473.7 ST 198.9 SR Z94.4 SS 725.6
ROE .1680 RRA .1165 RC3 2.2486 FAU ,10_73 RRT .4792 RR_ -.9783 RTF -,4793 CRT -.7677 CRS .9906 CST -.6618

FOE-1.|953 FRA -.1204 FC3-7._959 BSP 5210 5_ 173|,| R_3 -.0555 RI3 -.9768 LSA 798.4 HSA 143.5 SSA 29.7

BOE .I039 8RA .3119 BE3 2.3154 FSP -146,EI ,S_,1 1644.4 ,f_,2 540,7 THA 79.13 ELI ]24.5 EL_ I06.O ALF J20.62

LAUNO_ OAT£ FEB 5 1969 FLIGHT Tit/{ 112.00 ARRIVAL CATE N/'Y 28 1969

HEL IOCENTRJ( CONIC

RL 147.50 LAL. ,DO

RP 108.82 LAP -!.21

RC 1_0,651 GL -15.38

PLANETO(ENTRIC COOIC

C3 12.521 VHt. 3.538
LNO.t AZNTH LNCH TZNE

gO.00 4 _ 14

9O.OO 1_ 23

tDO,O0 5 53 10
IDO.00 14 50 48

110.00 6 46 58

II0.DO 16 1_ 29

OIFFERENTIAL CORRI[C TION5

TOE -.0999 'rRA -.2972 TC3 ,31_ BAU ,4119

ROE .2715 _ .0951 RC_ 2,4400 F_U ,10230

FO_:-I .3748 F'RA -.0505 FC3-7.0734 BSP 5653

BOE ,2893 BRA .31_1 BE3 2.4608 FSP -14_0

DISTANCE 312.1 ?0

LOt. 1_6,02 VL 27.754 GAL -4,14 AZL 91.94 t,,_.A 141._O SHA

LOP 277.34 VP _7.549 GAP -2,22 AZP 88.48 TAL 202.56 TAP

GP 45.4_ ZAL 130,10 ZAP _,4| rT$ 340.02 ZA[ 133,40 ETE

128.94 ECC .16066 fNC

343.86 RCA 108.23 APO

70.99 ZAC 107.10 ETC

1.94_4 Vl 30.206

149.66 VZ 34.824
140.97 CLP -58.38

OLA -12.46 R_L 9.95 RAO 6567.5 V_L 11,572 PTH 2.0_ VHP 4.303 OPA 53,23 RAP 1J.89 ECC 1.206J

L-I TD,_ |NJ LAT [NJ LONG IN| RT A,S( IN| AZNTH IN| TII_ PO CST TIN IN| 2 LAT IN| 2 LONG
1710.86 -5.OR 11,69 _23.55 |17.91 5 6 45 1110.9 -1.25 5.O_

5149.95 25.41 L_'29.76 227.56 77.06 14 4_ 53 4550.0 83.37 281.69

t469.OB -5.96 _5_._9 2_.0_ 119,_5 6 17 _9 _£_,_ -_.01 346.84

4866.97 _6.4_ 208.67 _7._ 75,54 16 11 55 4267.0 24.20 Z00.59

130_,58 -8.4_ 339.11 2'_1._3 123.25 7 B 39 700.6 -3.98 332.fl2

4608.23 29.20 188.09 L_6._5 71.39 17 30 17 4008.2 26.39 1_0.O5

MIO-_,.$E EY,ECUTICN AECURAC_ ORBIT 0ETERN_NATION ACCURAC_

._T 565.7 _,R 1788,8 S_3 473.4 ST 219.3 SR 445.1 55 829.6

RRT .2378 _ -.99_1 RTF -.234_ CRT -.7966 CRS .9942 CST -.7415
SGB 1_76,2 R_3 -.02_9 R13 -.98Z9 LSA 955.5 NSA 145.9 SSA 23.7

S(,1 1794,4 SG2 547.7 THA 85.26 ELl 490,9 EL2 122.7 ALF ]13.01

LAUNCH 0ATE FEB 5 1969

M_L_O_ENTRIC CONIC

RL |47.50 LAL .OO

RP 108.84 LAP -1.39

RE 82.981 GL -18.75

PLANET_ENTR[C CONIC

C3 IZ.880 VHL 3.599

LN(H AZMTH LNCH TIldE

90.00 5 11 17

90.00 13 1 31

100.00 6 24 6

100.00 14 31 23

I10.00 7 13 21

110.00 15 55 37

FLIGHT TI_E 114,00 _RRIV_L D_TE N_v 30 }969

0IST*NC_ 3t_.548

LOL 156.02 VL 27.770 GAL -4,|2 _7L 92.39 HCA 144.46 .94_ 129.06 ECC .15958 INC Z.3873 vZ 30.206

LOP 280.50 VP 37.554 GAP -1.77 AZP _._ TAL 202.62 TAP 347.08 RCA 10_.46 APo 149.65 V? 34._16

GP 49.92 ZAL 129.22 ZAP 72.99 ETS 343.29 ZA£ 130.70 ErE 76,87 Z_C 103.74 ETC 142.11 CLP -63.56

DLA -15.54 RAL 11.40 RAO 6567.5 VEL 11.587 PTH 2.03 VHP 4.376 OPA 55.17 RAP 6.40 ECC 1.2I?G

L-I TIM_ INJ LAT INJ LONG INJ RT A_ INJ AZMTH _NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

1609.56 -1.77 6.01 _25,74 119.27 fi 39 7 1009,6 Z.03 359,38

5263.46 26.89 237.74 _30.61 80.79 14 _9 14 4663.5 25.35 229.4_

1374.54 -2.79 34B.|7 22_.|7 119.77 6 47 0 774.5 1.20 341.65

4973.61 2fl,04 216.19 230.39 79._0 15 54 17 4373.6 _6._6 ?07.84

122"0.23 -5.39 334.85 223.55 123,81 7 33 4? 6Z0.2 -.92 32_.63

4700.70 3|.03 194.67 229.59 74.89 17 |6 58 4100.7 28.65 196.78

OIFFERENTIAL C(:_R_CTIOOS MIO-CCX,ME £XECUTION ACCURACY O_BIT 0ETER_INATION ACCURACY

TDE -.|461 TRA -._O_H_ TC3 .0591 _AU .444_ SGT 556.0 S_R 1959,5 S(13 46|,0 ST 277.9 SR 630.1 SS 928.1

R_E .3927 RRA .OEO3 RE3 2.5827 FAU .D9_23 RRT -.1|19 RRF -.9866 RTF .1168 CRT -.8608 CRS .9980 CST -.9333

FOE-I .5349 FRA ,OAI0 FC3-6.6022 B,SP 61_2 S_B 2036,9 R23 .0031 R13 -.9966 LSA 1J45.8 MSA 149.0 SSA 16.8

9OE .4J_0 8RA ,3096 BE3 2.5833 F,SP -1446 S/,;| 1960.6 ,S_2 552,2 THA 91.98 ELl 675.9 EL2 131 .8 ALF IJI.65

LAUNCH OATE FEB 5 1969 FLICA4T TIME l|6.(X] ARRIVAL CATE JUN ] 1969

P'_LIOCENTRIC CONIC OISTANCE 324.900

RL 147.50 LAL .DO LCL 136.02 VL 27,782 GAL -4.OB AZL 92.91HC_ 147.6| ,_ )29.|4 E'_C 21 5970 INC 2._O65 vl 3_.206
RP 108.86 LAP -1.56 LOP 2B3.66 VP 37.557 GAP -1.34 AZP 97.55 TAL 202.5_ TAP 350.i9 RC_ 108._5 A_ 149_63 v2 34.8IO

RC 95,329 GL -2_.53 GP 52.4_ ZAL |27.92 ZAP 77.36 £TS 346.98 Z_E 127.6J ETE 82,59 ZAC 100,34 ETC J43.59 CLP -68.95

PLANIET(_ENTRZC COO[C

C3 13.449 VHL 3.667 OLA -18.90 RAL 13,L;_ RAO 6567.5 VEL |1,6|2 PTH 2.03 VHP 4.514 OPA 56,96 RAP .32 ECC 1.27J3

LNCH AZNTH LNCH T|I,,_ L-Z TIN_ IN| LAT JNJ LONG ZNJ RT ASC IN| A2'NTH IN| TINIE PO CST TIN IN| 2 LAT IN| ? LONG
90.00 5 51 57 I49I.I8 2.05 359.4J _29._4 1|9.25 6 16 48 _9J.2 5.81 352.75

90.00 12 35 14 5400.46 28.D0 247.60 234.46 85,61 14 5 15 4800.5 27.10 239.05
10(3.O0 7 1 45 1265.96 .90 342.22 228.Z0 119,86 7 22 50 666.0 4.87 335,68

100.00 14 8 8 5100.91 29.32 225.43 234.33 83.89 15 33 9 4500.9 28.16 216.82

110.00 7 44 55 1130.65 -1.98 330.16 226.40 124.13 8 3 46 530.7 2,51 323.9S

llO.00 15 41 26 4809.98 32.69 _-----------------_2.6_233.75 79.36 17 J 35 4"Z_9.0 30.87 193.93

01FFERENTIAL CCRRECTIOO$ MI0-COURS_ EX[CUT[OO ACCURAC_ CRSIT OETERNINATION ACCUR4CY

TOE -._| 70 TRA -._O29 TC3 -.2|50 8AU .4_105 S_T 624.5 S6R 2J26,8 SG3 438.5 ST 370.8 SR 842.5 55 JO23.O

ROE .5379 RRA .0123 RC3 Z.6635 FAU .091_ RRT o.4540 RRF -.989_ RTF .4595 CRT -.9J59 CRS .9992 CST -.90_8

r0E-1.9762 FRA .|403 FC3-5.9192 OSP 6782 .SC-_ Z216.6 R_3 .0247 RJ3 -.9899 LSA 1367.6 NSA 151.7 SSA I4.9

_CE .59DO BRA .3032 _C3 2.67_1 FSP -13_7 St-,| 2146.9 S_2 551,2 THA 98.13 ELI 910.J EL2 J37.8 ALF II Z.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69J

LAUNCH CATE FEB 5 1969 FLIGHT TIP_. 116.00 ARRIVAL CATE JUN 3 1969

HELIOCENTRIC CONIC 01STANCE 331.226

RL 147.50 LAL .O0 LL% 136.02 VL 27.789 GAL -4.04 AZL 9}.§Z HCA 150.76 SMA 129.19 ECC .15799 INC 3.5241 V! 30.206

RP 108.88 LAP -I.72 LL-'W° 286.83 VP 37.556 GAP -.93 A_P 86.92 TAL 202.44 TAP 353L20 RCA 108.78 APO 149.60 V2 34.804

RC 87.691 GL -26.75 GP 56.12 ZAL 126.16 ZAP 81.43 ETS 351.16 ZA£ 124.16 ETE 88.09 ZAC 96.95 ETC 145.40 CLP -74.50

PLANETO_ENTRIC CONIC

C) 14,)28 VHL 3,785 CLA -22.59 RAL 15,4) RAD 6567,6 VEL 11.650 PTH 2,05 VHP 4.731 DPA 58.59 RAP 353.70 ECC 1.2358

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST 71M INJ 2 LA T INJ 2 LONG

'9(3,00 6 45 4 1343.50 6,77 351.12 233.25 117.56 7 7 28 743.5 10.41 344.33

90.00 11 59 55 5575,91 28.25 260.42 239.16 92.02 13 32 5J 4975.9 28.23 251.75

10(3.00 7 49 45 1134.77 5.32 334.99 232.A6 I19.46 8 8 39 534.8 9.21 328.36

I130.O0 13 37 56 5259.87 29.89 237.20 239.19 90.06 15 5 36 4659.9 29.58 228.41

II0.00 8 23 44 1028.L:_ 1.93 }24,81 230,35 124,|4 8 40 52 428.2 6.40 318.57

110.00 15 20 26 4939.21 33.88 212.65 238.99 85.14 16 42 45 4339,2 32.83 203.57

DIFFERENTIAL CCRRECTION5 MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -,3230 TRA -.2923 TC3 -.4807 6AU .51§2 SGT 775.3 _ 2272.4 ,_3 404.6 ST 509.7 SR 1070.7 SS 1103.0

ROE ,706(} RRA -.0568 RE3 2.6462 FAU .08327 RRT -.68_ RRF -,9911 RTF .6900 CRT -.9512 CRS .9997 CST -.9453

FOE-1,7794 FRA .2513 FC3-5.O313 BSP 7366 5_ 2401.1 R23 .0424 RI3 -.9903 LSA 1612.1 MSA 155.1 SSA 11 ,7
BOE ,7764 BRA .2978 BC3 2.6895 FSP -|282 SG| 2337.4 S_2 549.2 THA 103,94 ELI 1177.2 EL2 143.1 ALF 114.75

LAUNCH DATE red 5 1969 FLIGHT TIME J20,PO ARRIVAL DATE JUN 5 1969

h_LIC(ENTRIC CONIC

]47.50 LAL .DO
RP 108.90 LAP -I.88

RE 90.065 GL -31.46

PLANE TOCENTR I C CONIC

C3 J5,686 VHL 3.96|
LNO_ A2'MTH LNCH TIME

90.00 8 7 19

gO.O0 10 59 3_

lO0.O0 8 57 40

100.00 12 51 94

IJ0.00 9 13 38

IlO,O0 14 52 26

DIFFERENTIAL CORRECTIONS

TDE -.4742 TRA -,2639 TC3 -.7104 8AU .5486

ROE .9041 RRA -.1482 Re3 Z.flJ79 FAU .07292

FDE-1.8456 FRA .3590 FC3-4.0243 8SP 7986

BDE 1.0209 BRA ,3027 Be3 2.6162 FSP -1152

01STANCE 337.523

LCL 136.D_ VL 27.79J GAL -3.99 AZL 94.28 P_A 153,9J SMA I29.20 ECC .J5743 IN(; 4.2761 Vl 30.206

L_ 289.99 VP 37.554 GAP -.53 AlP 86,16 TAL L_02.21 TAP 356.12 RCA 108.86 APO 149.55 v2 34.799

GP 59.82 ZAL 123.87 ZAP 85.09 £TS 355.83 ZAE 120.40 ETE 93,40 ZAC 93,62 ETC IA7.55 CLP -80.20

OLA -26.61RAL 18.|8 RAO 6567.6 VEL I1.708 PTH 2.06 VHP 5.045 DPA 60.07 RAP 346.53 ECC 1.2582
L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A?IATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

IIIB.IO 13.6I 358.10 239.g0 115,08 8 25 57 518.1 16.87 330.94
5841.8l 26.12 279,54 244,26 101.34 12 36 57 52AI.8 27.42 271.12

955.45 ll._O 324.9'Z 138.67 117.90 9 13 36 355.4 14.85 318,03

5479.69 28.77 253.42 244.78 98.50 14 23 14 4879.7 29.64 244.72

905.33 6.60 318.36 235.90 123.62 9 28 44 305.3 10.98 312.00

5102,58 3A.09 225.39 245.39 92.67 16 17 _8 4502,6 34.09 216.14

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 984.7 SGR 2397.1 SG3 362.8 ST 698.1 SR 1311 .3 SS 1167.0

RRT -,BIZ2 RRF -.9925 RTF ,8J69 CRT -,97J2 CRS ,9999 CST -.9689

•SGe 2591.4 R_3 .0563 R13 -.9911 LSA 1882.4 MSA 157.8 SSA 9.2

5GJ _533.8 .S_2 543.4 THA 109.38 (LI 1478.2 £L2 147,4 ALF 117,64

LAUNCH 0ATE FEB 5 1969 FLIGHT TIME 122.00 ARRIVAL OATE JUN 7 1969

HELIOCENTRIC CONIC DISTANCE 343.792

RL 147.50 LAL .00 L(_. 136.01 VL 27.790 GAL -3.92 AZL 95.22 HCA 157.05 SMA 129.19 ECC .15702 INC 5.2175 VJ 30.206

RP 108.91 LAP -2.03 LO ° 293.15 VP 37.549 GAP -.14 AZP 95.19 TAL 20J,89 TAP 358.93 RCA 108,91APO 149.48 V2 34.795

RE 92.449 GL -36.67 GP 63.65 ?AL 121.02 TAP 88.25 ETS 1.03 ?AE 116,33 ETE 98.58 ?AC 90.36 £TC 150.08 CLP -86.05

PLANE TOCENTRIC CONIC

C3 17.82| VHL 4.22I 0LA -30.96 RAL 21,55 RAO 6567.? VEL I1.798 PTH 2.09 VMP 5.488 OPA 61.41 RAP 338.75 .[CC 1.2933
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZ_WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.94 8 2 53 1199.64 22.07 347.97 249.00 112.27 8 22 53 599.6 24.90 340.23

103.06 II 30 56 5818.84 22.08 276.52 249.0I 112.26 13 7 55 5218.8 24.91 _68.78

76,94 8 2 53 1199.64 22.07 347.97 249.00 112._7 8 22 53 599.6 24.90 340,23

103.06 11 30 56 5818.84 22.08 276.52 249,0! 112.26 I3 7 55 5218.8 24.91 268.78

110,00 10 24 53 737._ 12.80 )09,33 244.03 121.97 I0 37 11 137,7 16.93 302.66

110.00 14 8 6 5328.79 32.02 242.68 252.51 I02.67 15 36 55 4728.8 33.43 233.73

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,6871 TRA -.2074 TO3 -.8730 BAU .5791 5(;T 1233.1 ,SGR 24_N_.0 S_3 315.4 ST 938.0 SR 1550.2 SS 1208.5

ROE 1.1375 RRA -.2664 RE3 2.26_6 FAU .06152 RRT -.8815 RRF -.9937 RTF .8862 CRT -.9825 ORS 1.0000 CST -.9819

FD£-_.8701 FRA ,4559 FC3-2.9885 BSP 8632 SC,e 2784.0 R_ ,D662 RJ3 -.9918 LSA 2172.1MSA 1fl�.D SSA 7.2

BeE 1,3290 BRA .3376 8C3 2.4)07 FSP -1006 5_1 2732,7 SG_ 531.8 THA 114.52 ELI 1805.7 EL_ 150.0 ALF 120,97

LAUNCH DATE F£_ _ 1969 FLr.r._T TIME 124.00 ARRIVAL CATE JUN 9 1969

HELIOCENTRIC CONIC DISTANCE 350.031

RL 147.50 LAL .OO LCL I36,02 VL 27.785 GAL -3.84 AZL _.44 HCA 160.18 SIWA I_,16 £CC .15673

RP ]08,9_ LAP -_.18 LOP 296.31 VP 37.541 GAP .22 AZP 83.94 TAL 2'01,47 TAP 1.65 RCA 108,92

RE 94.840 GL -42.35 GP 67.66 ZAL 117.60 ZAP 90.81ET5 6,87 ZA£ 111.94 ETE 103.81 ZAC 87.16
=LANE TC(ENTRIC CONIC

C3 21.294 VHL 4.615 OLA -35.54 RAL 25.70 R_0 6567.9 VEL 11.945 PTH _.13 VMP 6,113 OPA 62,60
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_N_ INJ RT AS(: INJ A_TH INJ TIME PO CST TIM

67,57 7 19 44 14_6.16 _3.84 6.31 257.47 117.17 7 43 _0 826.2

1]?.43 12 47 12 5676.66 _3.85 266.46 257.48 117.16 14 21 49 5076.7

67.57 7 19 44 14_6.16 23.84 6.3J 257,47 J17.J7 7 43 _0 826.2

112.43 12 47 1_ 5676.66 23,85 _66.46 257.48 117.16 14 21 49 5076.7

67.57 7 19 44 1426.16 23.84 6.31 _57,47 117.17 7 43 _W3 826,_

J12,4_ 12 47 12 5676,66 _3.85 266,46 _57,48 1J7,J6 J4 _l 49 5076.7

INC 6,4385 VJ 30.206

APO 149.40 V2 34.791

ETC 153.14 CLP -92.12

cIrrERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.9902 TRA -.1069 TC3 -,94_7 BAU .6021 S_T 1514.9 SGR 2554.4 S_3 _64.7

RCE 1.4084 RRA -.4218 RC3 I .893_ FAU .04948 RRT -.9_I_ RRF -.9_48 RTF .9265

FCE-1.8468 FRA ,5405 FC3-_.0116 BSP 9249 SGB 2969.9 R23 .0734 RI3 -.9924

6CE 1.7216 8RA .4352 Be3 2.1149 FSP -844 S_I _924.9 SG2 514.7 THA 119.66

RAP 3_0.18 ECC 1.3504

INJ 2 LAT INJ 2 LONG

27.28 358.7Z

27.29 258.87

27.28 358.72

27.29 258.87.
27.28 358.72

27.29 258.87

ORBIT 0ETERMINATION ACCURACY

ST 1230.7 SR 1760.1 55 12JH.6

CRT -.9888 CRS 1.0000 CST -.989_

LSA 2464.2 MSA 158._ SSA 5.5

ELI 2142,3 EL2 151,1 ALF 124,86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-69

LAUNCH OATE FEB 5 J969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 108.93 LAP -Z.3Z

RC 97._36 GL -48.38

PLANETOCENTRIC CONIC

C3 Z7.257 VHL 5.22!

LNCH ATMTH LNCH TIME

60.22 7 2 54

|I9.78 13 44 43

60.22 7 2 54

119.78 I3 44 43

60.22 7 2 54

J19.78 i3 44 43

FLIGHT TIME 126.00 ARRIVAL _4 TE

DISTANCE 356.236

LOt. I36.02 VL 27.777 GAL -3.75 AZL 98.09 HCA |63.}0 SMA 129.J0 ECC .I5655 INC 8.0949 Vl }0.ZO6

LO_ 299.47 VP 37.532 GAP .58 AZP 82.24 TAL 200.97 TAP 4.27 RCA 108.89 APE) 149.3! V2 34.7#8

GP 71.98 7AL IJ3.65 ZAP 92.70 ETS 13.70 ZAE |07.J9 ETE I09.52 ZAC 83.97 ETC 157.J0 CLP -9B.75

CLA -40.]6 RAL 30.80 RAO 6568.1 VEL 12.|92 PTH 2.19 VHP 7.014 DPA 63.57 RAP 320.52 ECC 1.4486
L-I TIME IN| LAT IN| LONG IN| RT AS(; IN| AZNTH IN| TIME PC) CST TIN IN| 2 LAT ]NJ 2 LONG

1594.86 24.47 2_.53 Z68.JB 122.92 7 29 L>9 994.9 2B.62 13.30

5628.92 24.48 262.96 268.19 IZZ.9! 15 18 32 5028.9 28.63 255.72

I594.86 24.47 20.53 268.J8 |22.92 7 29 29 994.9 28.62 13.30

5628.92 24.48 262.96 268.19 122.9! 15 18 32 5028.9 28.63 255.72

I594.86 24.47 20.53 268.18 I22.92 7 29 29 994.9 28.62 13.30

5628.92 24.48 Z62.96 268.|9 I22.91 15 1B 32 5028.9 28.63 25fi.72

JUN J! 1969

DIFFERENTIAL CORRECTIONS

TCE-I.4312 TRA .0706 TC3 -.B993 BAU .6129

ROE 1.7165 RRA -.6225 RC3 1.4212 FAU .03755

FDE-I,7791 FRA .6077 FC}-J,1928 8SP 9848

_C£ 2.2348 BRA .626fi 8C3 I._18 FSP -682

LAUNCH DATE FEB 5 1969

HELIOCENTRIC CONIC

RL I47.50 LAL .00

RP 108.94 LAP -2.45

RC 99.636 GL -54.50

PLANETOCENTR|C CONIC

C3 38.345 VHL 6.192
LNCH A_HTH L/_H TIME

54.06 7 I 53

125.94 I4 35 10

54.06 7 | 33
I25.94 I4 35 IO

54,06 7 I 53

J25,94 14 33 J0
DIFFERENTIAL CORRECTIONS

TDE-2.|I34 TRA .3_E TC3 -.7472 8AU .599|

ROE 2.0222 RRA -.8737 RC3 .8986 FAU .0262I

FOE-I.672fl FRA .6613 FC3 -.5917 8SP 10,,38|
OOE 2.9251 8RA .9606 8C3 1.1686 FSP -527

WI0-COU_SE EXECUTION ACCURACY

,_T 1832.7 5_ 2359.3 SG3 213.8

RRT -.9472 RRF -.9957 RTF .9534

SC_ 3147.9 R23 .076| R|3 -.9933

SGI 3110,5 ,f_2 483.7 THA 125.12

ORBIT DETERMINATION ACCURACY

ST 1571.2 SR 1_3.2 SS I194.1

CRT -.9925 CRS I.OOO0 CST -.9935

LSA 2737.3 HSA I54.4 SSA 4.2

ELI 2463.6 EL2 148.0 ALF I29.50

FLIGHT TIME IZB.00 ARRIVAL DATE JUN 13 1969

DISTANCE }62.399

LOL 136.02 VL 27.765 GAL -3.65 AZL 100.48 PiCA 166.40 .St4A 129.02 ECC .15646 INCIO.4831 V! ]0.206
LOP 302.63 VP 37.522 GAP .91 AZP 79.80 7AL L_.37 TAP 6.76 RCA I08.84 APO 149.21 V2 34.786

GP 76.74 ZAL 1G9.27 ZAP 93,86 ETS LP'Z.54 ZAE 101.93 ETE II6.85 2AE 80.66 ETC 163.i0 CLP-I07.O7

DLA -44.54 RAL 37.00 RA0 6368.5 VEL I2.638 PTH 2._9 VHP 8.371 DPA 64.13 RAP }09.34 ECC 1.631!
L-I TII, I_ IN| LAT IN| LCNG IN| RT AS( IN| AZNTH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG

J7f_O.76 23.16 33.J8 _8|._2 I29.17 7 31 4 1150.8 28.05 26.57

5644.66 23.17 _63.29 _81.23 129.17 16 9 14 5044.7 28.06 256.69
17_O.76 23.16 33.18 281.22 129.17 7 3I 4 |150.8 _8.05 26.57

5644.66 23.17 263,L'_ 2B1.23 129.I7 J6 9 J4 5044.7 28.06 256.69

I750.76 23.16 33.18 _81.2_ 1_9.J7 7 3j 4 |1_0.8 28.05 96.57

5644.66 23,i7 263._9 281.23 129.17 16 9 J4 5044.7 28.06 256.69

MIO-C(_)R_ EXE_UTjCIN AEEURAE_ ORBIT DETERMINATION ACCURACY

S_T _4.6 _ _454.8 SG3 165.5 ST 196J.9 SR 1902.! SS II34.8

RRT -.966_ RRF" -.9964 RTF .9737 CRT -.9949 CRS .9999 CST -.9963

_I2.8 R_ .0740 RI3 -.9945 LSA 2955.4 MSA J42,6 SSA 3.1

_G| 3_85.0 S_ 428.3 THA |32.09 ELI 2729.1 EL_ I37,3 ALF I35.89

L4UNCH C4TE FEB 5 1969 FLIGHT TIME 130,88 ARRIVAL D4TE JUN 15 1969

HELICWCENTRIC CONIC

RP IO_.94 LAP -2,58 LOP 305.80 VP 37.510 GAP

RC 102.03B Gc -60.2| CP 82.09 7AL 104.65 ?AP

PLAN6TC(ENTRIC CONIC

C3 61,611 VHL 7.849

CNCHATM_FH LNCH TIME

49.41 7 |3 55
130.59 15 L:_ 55

49.41 7 13 55

1)0.59 15 _ 55

49.4! 7 13 55

I}0.59 15 20 55

DIFFERENTIAL CORRECTIONS

TOE-3.314_ TRA |.0969 TC3 -.51}0 BAU ._30

ROE 2.0663 RRA-I.0796 RC3 .3944 FAU .01_83

FOE-I.5538 FRA .7142 re3 -.2_25 BSP 10912

BOE 3.9056 _RA 1.5390 BE3 .647I F_ ° -39_

LAUNCH OATE FEB 5 1969

0ISTANCE 368.503

-3.53 _ZL I04._ P_A J69.46 SMA 128.93 ECC .I5644 INC14.2370 VJ }0.206

J._3 A_P 75.99 TAL I99.66 TAP 9,|2 RCA 108.76 4PO 149.09 V2 34.784

94.2_ ETS 37.41 _AE 95.85 ETE 129.96 ZAC 76.99 ETC |75.3| CLP-|22.59

OLA -48.04 RAL 44.24 RA0 6369.J V_L 13.527

L-I TIMIE IN| LAT IN| LONG iN| RT AS_C

1911.84 19.07

5719.86 19,08

1911.84 19.O7

5719.86 19.08

1911.84 19.07

5719.86 19.08

PTH 2.47 VHP 18.573 DPA 63.85 RAP 296.J3 ECC 2.014_

IN| A2'NTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

44.39 296.12 134.98 7 45 47 1311.8 24.6I 38.59

266.41 296.14 1_4.97 16 56 15 5|19.9 24.63 260.6!

44.39 _915,I_ |34,98 7 45 47 I31|.8 24.61 38.59

266.41 296.14 I34.97 16 56 |5 5119.9 24.63 260.61

44.39 _96.J2 134.98 7 45 47 131|,8 24.61 38.59

266.41 2_6.I4 134.97 16 56 15 5119.9 _4.63 260.61
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG _817,0 ._R 2OI|.9 ,._3 I_2.7 ST 2445.9 5R 1549.3 55 |O57.9

RRT -.9809 RRF -.996_ RTF .9897 CRT -.9966 CRS .9996 CST -.9984
S(_ 3461.7 R_3 .O653 RI3 -.9962 LSA ]080.4 MSA II3._ SSA 2._

_1 3446.9 $G2 319.9 THA 144.64 ELI 2893.2 £L2 JO8.4 ALF 147.69

FLIGHT TIME 132.00 ARRIVAL DATE JUN I7 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 108.95 LAP -2.70

RC 1_4.44! GL -64._7
PLANETOCENTRIC CONIC

C3 I L:_.693 VHL 10,986

LNCH AZMTH LN_H TIME

47.37 7 37 21

_32.63 15 57 59

47.37 7 37 21

_32.63 15 57 59

47.37 7 37 21

132.63 15 57 59

DISTANCE 374.503

LOL 136.O2 VL 27.7}5 GAL -3,3_ AZL II0.96 H(_ |72.44 ._4A 128.81 ECC .15641 INC?0.9621 Vl 30.206

LOP }08.96 VP 37.497 GAP 1,ill A2'P 69.Z0 TAL 198.79 TAP 11._4 RCA ]0H.66 AP_ I4_.96 V2 34.7_3

GP 86.03 ZAL 1OO.O3 ZAP 93.86 ETS 80.40 ZAE 88.2'0 ETE 171.I0 ZAC 72.33 ETC 216.19 CLP 166,_9

DLA -49.63 RAL 51.83 RA0 6570.3 VEL 13.357 PTH _.77 VHP 14.597 DPA 61.74 RAP 2_0.56

L-I TIME INJ LAT INJ LONG INJ RT ASC IN| A2'MTH INJ TIME PC',CST TIN INJ 2 LAT

2078.29 12.02 §3.09 311.39 138,53 _ II 59 1478.3 17.95

5833._6 12.03 271.83 _II.40 138.53 17 35 32 5253.3 17.96

£_]78.29 12.O2 §3,09 311,39 138.53 8 11 59 147_.3 I7.95

5853.26 12.03 271.83 311.40 138,53 I7 35 3_ §_53.3 17.96
•:_078.29 1_.0_ 53.09 311.39 138.53 8 l| 59 1478.3 |7.95

5853.26 12.03 271.83 311.40 138.53 17 35 32 5253.3 17.96

OIFFERENTIAL CORRECTIONS

TOE-5.3417 TRA 2.65_4 TC3 -.1946 8AU .3141

ROE-I.Olgl RRA .O388 RE3 ,_2 F_U .00558

FOE-I.48_ FRA .8185 re3 -,0400 8SP IIlgI

8DE 5.4380 8RA 2.6527 8C3 .1946 FG,P -_BO

MID-CCOR,GE EXECUTION ACCURACY

SGT "3556.} .%R 532.5 SG3 88.3

RRT .8Z08 RRF .7949 RTF .998|

S.f.,8 3576,2 R_3 -,0531 RI3 .9976

S(;I 3563.4 S(;2 301.9 THA 7.|0

ECC Z.9863

IN| _ LONG

47.95

_66.69

47.95

_66.69

47.95

266,69

ORBIT DETERMINATION ACCURACY

ST 2_58.6 SR 53J.6 55 IP09._

CRT .9783 CRS -.9732 CST -,9997

LSA 3075.B MSA |J_.O 554 1.6

ELI _905.6 EL2 10_.2 4LF JO.}}
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. |968-69

LAUNCH CATE FEB 5 1969 FLIGHT TIE 134.00 ARRIVAL CAT? JUN 19 2969

HELIOCENTRIC CONIC OISTAN(E 380.237

RL I47.§0 LAL .00 LOt- 136.02 VL 27.716 GAL -3.18 ATL 125.79 H£A 175.20 SMA I28.68 ECE .15621

RP 108,95 LAP -?.BI LOP 312.12 VP 37.483 GAP 1.72 AZP 54.31 TAL 197.62 TAP 12.82 R(A 108,68

RE 106.844 GL -63.79 GP 77.13 ZAL 95.77 ZAP 92.76 ET$ 152.50 ZAE 76.53 ETE 241.39 ZAC 64,84

PLANET_CENTR[C CONIC

C) }25.}55 VHL 18,O38 CLA -46.70 RAL 57,25 RAD 6571 .B VEL 21.134 PTH 3.20 VmP 23.432 0PA 55.04

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A_MTH INJ TIME

51,17 8 1! 57 ?200.85 3.89 56.08 323.57 136.58 B 48 38

I28,83 16 6 41 751.43 3.90 303.14 323.59 136.58 16 19 13

51.17 8 It 57 2?O0.85 3.89 56.08 323.57 |36.58 B 48 38

128.83 16 6 41 751.43 3.90 ]03.14 323.59 136.58 16 19 13

51.17 8 11 57 2L:_0.85 3.89 56.08 323.57 136.58 8 48 38

128.83 16 6 4! 751.43 3.90 ]O3.14 323.59 136.58 16 19 13

OIFFERENTIAL CCRRECTIONS MID-COURS_ EXECUTION ACCURACY

TOE .7413 TRA 1.7668 TC3 -.0112 BAU .5197 S_T B52.5 SGR 3491.4 S_3 65.2

ROE-8.?830 RRA 4.8675 RE3 .1190 FAU-.00986 RRT .4059 RRF .9969 RTF .4156

FDE-I.6619 FRA 1.1447 FC3 .0262 BSP 11345 SGB 3594.0 R23 -.0546 RJ3 .9984

BOE 8.3161 eRA 5.1783 BC3 .1195 FSP -210 SGI 3509.4 SG2 775.1 THA 84.05

INC55.7892 vl 30,206

APO 148.78 v? 34.783

ETC 287.87 CLP IO?.50

RAP 262,72 ECC 6.3545

PO CST TIM INJ 2 LAT INJ 2 LONG

16430.8 9.67 50.93

151.4 9.69 297.99

1600.8 9.67 50.93
151.4 9.69 297.99

14W30.8 9.67 50.93

151.4 9.69 297.99

ORBIT 0ETERMINAT|ON ACCURACY

ST 340.2 S_ 2716.6 S5 1117.?

CRT -.4907 CRS -,9992 CST .4546

LSA 2941.8 MSA 299.9 SSA .6

ELI 2721.8 EL2 295.8 ALF 93.56

LAUNCH DATE FEB 5 1969 FLIGHT TIN? 136.00 ARRIVAL DATE JUN 21 1969

HELIOCENTRIC CONIC OI5TANCE }84.932

RL 147.50 LAL .OO LOt- 136.0_ VL _?.695 GAL -2.76 AZL 165.83 HCA 177.0(7 SMA I_8.54 £(C .15505

RP 108.94 LAP -2.91 LOP 315.28 VP 37.468 GAP 1.65 AZP 14.19 TAL 195.35 TAP 12.35 RCA 108,61

RE 109.246 GL -48.79 GP 53.83 ?AL 92,59 ZAP 91.39 ETS 172.86 ?AE 52.87 ETE 259.73 ZAC 49.39
PLANETOCENTR_C CONIC

C31771.O21 VHL 35.651DLA -30.97 RAL 55.24 RAO 6573.1 VEL 37.314 PTH 3.54 VHP 45.307 OPA 35.21

LNCH AZHTH LNCH TIME L-I TIN? INJ LAT INJ LONG INJ RT ASC INJ AA_ATH INJ TIME PO CST TIM

76.91 10 17 Z 1905.81 -.57 28.55 326.16 120.96 10 48 48 1305.8

103.09 13 45 31 1235.63 -.55 339.10 326.17 120.96 14 6 6 635.6

76.91 lO 17 2 1905.81 -.57 28.55 326.16 120.96 10 48 48 1105.8

103.09 13 45 31 1235.63 -.55 339.10 326.17 120.96 14 6 6 635.6

II0.00 12 39 27 1442.54 -13.61 346.82 318.20 121.66 13 3 ]0 842.5

110,OO 16 22 16 746.90 12.47 ]09.84 334.17 122.09 16 34 43 146,9

INC75.8888 Vl ]0.Z06

APO 148.47 V2 34.784

ETC 316.13 CLP 92.35

CIFFERENTIAL CORRECTIONS MIO-CCURSE EXECUTION ACCURACY

TOE 5.3554 TRA -.3954 TC3 -.0785 BAU 3.7680 S_T 1029.5 S(_ 2965.4 SG3 54.9

RD-10.5413 RRAIO,3141 RC3 .2074 rAO-.06397 RRT -.7958 RRF .9998 RTF -.7851

rOE-Z,??87 FRA 2.2575 rE3 .0436 0SI :) 9310 5G6 3139.0 R'Z3 -.0734 R13 .9973

_EII.8237 BRA10,3217 8C3 .2217 F.T_:_ -170 5G1 ]081.1 S(,2 600.0 THA 106.07

RAP Z44.60 ECC?1.9178
INJ 2 LAT INJ 2 LONG

3.54 22.10

3.56 332.65

3.54 22.10

3.56 332.65

-9.33 340.34

16.62 303.19

ORBIT OETER_INATION ACCURACY
ST 061.1 5R 1791.2 SS 1488,0

CRT -.9542 CRS -.9999 CST .9509
LSA 2470.5 MSA 246.6 SSA .6

ELI 1973.6 EL2 233.9 ALF 115.07

LAUNCH CAT? FEB 5 1969 FLIGHT TIME 138.00 ARRIVAL 0ATE JUN 23 1969

MELIL_CENTRIC CONIC

RL 147.50 LAL .00

RP 108.94 LAP -].00

RC l]1.645 GL 58.86

PLANE TOCENTRIC CONIC

C3 629.465 VHL 25.089

LNCH AZMTH LNCH TIME

28.01 14 47 49

151.99 0 56 42
28.01 14 47 49

151.99 O 56 4?

ZS.0l 14 47 49

151.99 0 56 4?

01STANCE 395,013

LOL 136.02 VL 27.672 GAL -3.41 ATL 38.98 HCA 183.86 SMA 128.38 ECC .16014 INC51.0249 Vl 30.206

LOP 318.45 VP 37.453 GAP 3.02 AZP 140.96 TAL 198.39 T4P _2.25 RCA 107.82 APO 148.94 v2 34.785

GP -69.48 ZAL 94.39 ?AP 93.79 ETS 181.42 ZAE 71.28 ETE 95.75 ?AC 85.69 ETC 55,97 CLP 100.88

CLA 65.58 RAL 352.81 RA0 6572.6 VEL 27.400 PTH 3.40 VHP ]0,]07 0PA -75.24

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

5039.72 -1.23 243.68 262.26 24.43 16 11 49 4439.7

3318.72 -1.23 99.20 262.25 24.43 1 52 0 2718.2

5039.72 -I.23 243.68 262.76 24.43 16 11 49 4439.7

3318.22 -1.23 99.20 262.25 24.43 1 52 0 2718.2

5039.72 -1.23 243.68 262.26 24,43 16 I1 49 4439.7
3318.22 -1.23 99.20 262.25 24.43 I 52 0 2718.2

DIFFERI_NTJAL CCRRECT|ONS

TOE-I.7517 TRA 1.8410 TC3 -.0815 BAU I.B147

RC-12.8121 RRA 2.9837 RE3 -.1997 rAU-.02697

FOE 2.5789 FRA -.6036 FC3 .0371 BSP 11574

0CE12.9313 BRA 3.5071 BC3 .2156 FSP -199

MIO-COURSE EXECUTION ACCURACY

_T 1167.? SGR 3504.3 $63 60.6

RRT .7961RRF -.9998 RTF -,7944

,S_ 3693.7 R"Z] -.0542 R13 -.9983

SGI 3630.2 562 682.1 THA 74.59

RAP 155.73 ECCJI.3594

INJ 2 L_T INJ 2 LONG

-8.51 240.76

-8.50 96.28

-8.51 ?40.76

-8.50 96.28

-8.51 240.76

-8.50 96.28

C_BIT DETERMINATION ACCURACY

ST 503.4 SR 2967.5 SS 1564.3

CRT .8848 CRS 1.0000 CST .8852

LSA 3384.2 HSA 232.5 ssA 1.2

ELI 3001.0 EL2 232.0 ALF 81.41

LAUNCH CAT__ FEB 5 1969 FLIGHT TIME 140.00 ARRIVAL 0ATE JUN 25 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 108.93 LAP -3.08

RC I14,042 GL 64.74

PLANE TC_ENTRIC CONIC

C3 217.825 VHL 14.759

LNCH AZMTH LN_EH TIME

?7.53 13 38 55

152.47 _3 46 5

27.53 J3 38 55

157.4T 23 46 5

?7.53 13 38 55

152,47 23 46 5

OISTANCE 400.452

LOL 136.02 VL 27.648 G_L -3.13 _ZL 61.09 HC.A 186.38 5HA 128.21 ECC .15983 INC28.9149 Vl 30.206

LOP 321.61 VP 37.436 GAP 3.14 AZP 118.76 TAL 1_.83 TAP 23.21 RCA 107.72 APO 148.70 V2 3_.787
GP -81.]0 ?AL 96.94 ZAP 96.93 ET5 209.69 ZAE 86.57 ETE 124,18 2AC 95.99 ETC 85.76 CLP 142.95

0LA 65.99 RAL 335.82 RAO 6571.2 VEL 18.416 PTH 3.04 VHP 17.368 DPA -74.14 RAP 93,96

L-I TIME INJ LAT INJ LONG INJ RT ASC JNJ AAMTH INJ TIME PO CST TIM JNJ 2 LAT

4930.53 -8.13 241.33 242.18 24.27 15 1 5 4310,5 -15.40

3205.68 -8.12 95.31 242.16 24.27 24 39 ]0 2605.7 -15.39

49]0.53 -8.J3 241,33 242,18 24.27 J5 1 5 43]0.5 -15.40
3205.661 -8.12 9_.31 242.16 24.27 24 39 ]0 2605,7 -15.39

4930.53 -8.13 241.33 242.18 24.27 15 1 5 43]0.5 -15.40

3205.68 -8.12 96.31 242.16 24.27 24 39 30 2605.7 -15.39

DIFfEReNTIAL CCRRECTICN5

TDE 3.0178 TRA -.I047 TC3 -.0141BAU .|455

ROE-5.7046 RRA 3._498 RC3 -.0479 FAU .00103

FOE 1.6310 FRA -.7199 FC3 -.0041 BSP 12708

BOE 6.4536 BRA 3.2515 BC3 .0500 FSP -266

ECC 4.5849

INJ 2 LONG

238.34

93.32

?38.34

93.32

238.34

93.3_

ORBIT 0ETERMINATION ACCURACY

ST 1171.9 5R 2402.1 SS 1000.3

CRT -.9316 CRS .9965 CST -.9586
LSA 2827.3 MSA 387.3 SSA 1.6

ELI 2644.5 EL2 387.0 ALF JlS.01

MI0-COURSE EXECUTION _CCURACY

_,T 1176.5 SGR 3813.3 S_,3 80.8

RRT -.6461 RRF -.9909 RTF .7381

SGO 3990.6 R23 -.0810 RI3 -.9959

.T,GI 3892.4 SG2 879.B THA I01 .,q9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1966-69_

LAUNCH CATE FEB 5 1969 FLIGHT TIME 142.00 ARRIVAL CATE JUN 27 ]969

HELIOCENTRIC CONIC 0ISTANCE 406.294

RL ]47.50 LAL .00 LOL 136.02 VL 27.621 GAL -2.92 AZL 70.10 HCA 1t_9.31 SNA 129.O3 ECC .16017 JNC19.9023 Vl 30.206

RP lot|.9] LAP -3.16 LC_° 324.7_ VP 37.420 GAP 3.37 AlP I09.66 TAL 195.62 TAP 24.92 RCA 107.52 APO 148.54 V? 34.790

RC J16.435 GL 63.97 GP -78.73 ZAL 99.26 ZAP I00.82 ETS Z_4.Q6 7AE 95.46 ETE I98.34 ?A( IO1.17 ETC 160.75 CLP-163.87
PLANE TOCENTRIC CONIC

C3 109,215 VHL 10.451 CLA 63.74 RAL ]34,49 RAO 6570.I VEL 15.I84 PTH 2.73 VHP I2.029 0PA -66.23 RAP 69.83 ECC 2.7974

LNCH AZMTH LN(M TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO C57 TIM IN| 2 LAT IN| ? LONG

]0,J7 13 39 45 4796.35 -I5.42 Z36.17 236.68 27.3= ° I4 59 43 4198.4 -22.49 ?32.6?

149._3 23 34 41 ]092.63 -I5.4! 94.I3 236.66 27.3_ 24 Z6 14 2492,6 -22.4_ 90.59

_.17 J3 39 45 4798.35 -15.42 236.17 236.68 27.32 I4 59 43 419_.4 -22.49 Z32.67

149.83 23 34 41 ]092.63 -15.4I 94.13 236.66 27.32 24 26 I4 2492.6 -22.4_ 90.59

]0.17 13 39 45 4796.35 -J5.42 236.I7 236.68 27.32 J4 59 43 4198.4 -22.49 232.62

J49.E13 23 34 4j ]092.63 -jS.4j 94.|3 236.66 27.32 24 26 14 249?.6 -22.4_ 90.59

011rFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 4.373_ TRA-2.650! TC3 -.2466 8AU .36O5 S_T 4098.9 SGR 403.5 SG3 II! .5 ST 2592.5 SR I64.3 SS 91H.5

RI_E .2658 RRA .]035 RE3 -.0067 FAU .01451 RRT -.5310 RRF -.4475 RTF .9942 (RT .4986 CRS -.5503 CST -.99t]?
FOE I .5253 FRA -.76_5 FC3 -.1150 BSP 13109 SGB 4||8.7 R_3 -.0993 RI3 -.9936 LSA 2751.5 MSA 167.4 SSA l.t_

SeE 4.3820 _A 2.6674 BE3 .2469 FSP -369 S_I 4104.5 _2 341.5 THA 176.99 ELI 2594.2 EL2 159.6 ALF Z.O4

LAUNCH CATE FEB 5 J969 FLIGHT TIME 144,00 ARRIVAL CATE JUN 29 1969

HELIO(ENTRIC CONIC DISTANCE 412_241

RL 147.50 LAL ,00 LOL J36.02 VL 27.594 GAL -2.73 AZL 74.77 HCA 192.35 SMA I27._4 E(C .16077 INCIS.2?B8 V! }0.206

RP I08.91 LAP -3.22 LOP 327.95 VP 37.403 GAP 3.63 AZP J04.89 TAL 194.48 TAP 26.63 RCA 107.29 APO 148.40 V_ 34.794

RE J1_].823 GL 6J.42 GP -72.34 ?AL IGI.II ZAP I05.10 ETS ]04.98 ZAE 102.04 ETE 216.36 ZA( I04.57 ETC J6J .75 CLP-149.19
PLAME TOCENTRIC CONIC

C3 67.970 VHL 8.244 0LA 61.3t_ RAL 3}7.53 RA0 6569.3 VEL |3.759 PTH _.51 VHP 9.356 [_PA -62.36 RAP 57.67 ECC 2.1]t_6

LNCH A.TMTH LN(H TIME L-I TIME IN| LAT IN| LONG XNJ RT ASC IN| A21HTH IN| TIME F_ CST TIM IN| 2 LAT IN| 2 LONC

32.97 13 58 35 4680.69 -21.32 _30.50 235.25 30.94 15 16 36 4080.9 -26.12 226.27
147.03 23 40 5 2998.00 -SJ.3J 91.74 235.23 ]0.94 24 30 3 2398.0 -_8.1! 67.50

32.97 J3 58 35 4680.89 -?1.32 2_O.50 235.25 ]0.94 I5 16 36 4080.9 -78.12 226.27

J47.03 23 40 5 2998.00 -21.3! 91.74 235.23 30.94 24 30 3 2398.0 -26.11 87.50

32.97 I3 56 35 4680.69 -21.32 2]0.50 235._5 30.94 I5 J6 36 4060.9 -26.I2 226.27

147.03 23 40 5 2998.00 -21.3I 91.74 235.23 .30.94 24 30 3 2396.0 -28.11 67.50

CIFFERENTIAL CORRECTIONS MI0-(OUR_ EXECUTION ACCURACY ORB| T 0ETERMINA TION ACCURACY

TOE 3.2503 TRA-2.227I TO3 -,6024 BAU ,5797 SGT 4065.7 5GR I237.3 `%3 I50.9 ST 2458,3 SR 945,3 SS 954.1

RCE 1.3206 RRA -.5199 RE3 -.Z_398 rAU .026_6 RRT .9649 RR_ ._6 RTF .9881 CRT .9666 CRS -.9974 CST -.995t]

rOE 1.6153 FRA -.8_62 FC3 -.342! BSP I4515 `%_ 4249.8 R'Z3 .1199 RI3 .9909 LSA 2796,6 MS_ 157.4 SSA 2.3
BeE 3.5084 8RA 2.2870 8C3 .6379 F'SP -55J SGI 4_38.3 S(,2 )II.6 7HA 16.46 ELI 2629.6 EL2 143.9 ALF 20._14

LAUNCH DATE FEB 5 J969 FLIGHT TIME 146.00 ARRIVAL OATE JUL I J969

HELIOCENTRIC CONIC 0iSTANCE 416.234

RL )47.50 LAL .DO LOL 136.0_ VL 27.565 GAL -2.53 AZL 77.6J HCA
RP IO_.90 LAP -3.27 LOP 331.11 VP 37.365 GAP 3.90 AZP 101.96 TAL

RC 121.206 GL 5_.44 GP -66.01 ZAL 102,44 ZAP )09.55 ETS 310.71 ?AE

PLANETO(EN/RIC CONIC

C} 46.O_8 VHL 6.935 CLA 59.19 RAL 341.64 R_O 6568,B VEL 13.017 PTH

195,44 _HA I27.65 E(C .16152 INCI2.390B V_ 30.206

193,34 TAP 26.76 RCA I07.03 APO 14_.27 V2 34.798

I07.35 ETE 222.I0 ZAC I07.I7 ETC 186.70 CLP-145.4I

2.37 VHP 7,833 0PA -56.75 RAP 50.15 ECC 1.7914
LNCH AZMTH

35.58

J44.42

35.56

144.42

35.5_

)44.42
CIFFERENTIAL

TOE 2.8270 TRA-I,_55|

_CE 1.3456 _RA -,4983
FOE 1.8034 FRA -.6J34

BCE 3.1310 BRA 1.9209

LAUNCH CATE FEB 5 1969

HEL IC_ENTRIC CONIC

RL 147,50 LAL .00

RP |08,69 LAP -3.32

RC 123.561GL 55.45

PLANETC_ENTRIC CONIC

C3 36.941 VHL 6.076

LNCH AZMTH LN_H TIME

37.9_ 14 44 53

I4Z.O_ 0 4 37

37.98 14 44 53

142.02 0 4 37

37,96 I4 44 53

142.02 0 4 37

LNCH TIME L-I TIWIE IN| LAT

14 _I 34 4564.16 -25.63

_3 49 56 2925.27 -25.62

14 2J 34 4564.t6 -25.63

23 49 56 2925.27 -25,62

14 21 34 45_4.|6 -25.63

23 49 56 2925.27 -25.62

CORRECTIONS

TC3 -.94|2 BAU .6471

RE3 -.3565 FAU .03554

FC3 -.6398 BSP 13260

BC3 1,0065 r_ -613

IN| LON_ IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 L4 T IN| ? LONG

_24.93 _35.03 34.62 J5 37 5_ 3984.2 -3_.11 219.99

69.36 235.01 34.62 24 36 4I 2325.3 -32.10 84.43

224.93 235,03 34.62 15 37 56 3984.2 -32.J! 219.99

69._6 _35.01 34.62 24 36 4l 2325.3 -32.10 64.43

224.93 235.03 34.62 15 37 56 3964.2 -32.11 219.99

69.36 235.01 34.62 24 36 41 2325.3 -3_.10 64.43

MI0-COURSIE EXECUTION 4CCURACY ORBIT 0ETERMINATION ACCURACY

5GT 40J4,| _ 1458,4 _3 I67.9 ST 2502.6 _R I137.9 SS I043.]

RRT .9647 RRF .9933 RTF .9811 (RT .9663 CRS -.9990 CST -.994I

4270.6 WZ3 ,14_0 RI3 .9660 LS_ 2935.0 MS_ |77._ SSA 3.0

.%1 4255.5 .%2 362.! TH_ 19.46 ELI 2744.6 EL2 158.5 ALF 24.28

FLIGHT TIME |48.00 ARRIVAL CATE JUL 3 1969

OIST_N(E 424.23I

L_- i 36.02 VL 27.535 G_L -2.3_ AZL 79,52 H(A 198.55 S_ 1_7.45 ECC

LOP 334.28 VP 37.30_ G_P 4.J7 AZP 99.95 T_L I9_.| 9 TAP ]0.74 RCA

GP -60.lJ ?AL 103.29 ZAP 114.O_ ET5 3lZ.lZ ?_E !11.76 ETE 221.96 2AC

olrrERENTI_L CCRRECTIONS

TOE 2.3622 TRA-1.6356 TC3-|,3500 8AU ,7094

ROE 1.2032 _R'A -.4164 RC3 -.4907 r4U .04483

FOE J.9309 FR_ -.7905 FC3-!.0505 8SP 13555

BOE 2.6487 BRA 1.6677 BE3 1.4365 rSP -746

,16241 iN(I0.4833 V! ]0,206

J06.75 APO 146.I5 V2 34.803

I09.33 ETC I67.99 CLP-|44.77

OLA 57.20 RAL 345.92 RAO 6568.4 VEL 12.58_ PTH 2.28 VHP 6.900 0PA -51 .37 RAP 45,09 Ecc 1.60_o

L-I TIME: INJ LAT INJ LONG INJ RT A,_ INJ AZMTH |NJ TIN([ PO CST TIM INJ _ LAT INJ 2 LONG
4505.52 -28.64 219,7| 235.33 3_.I1 I5 59 59 3905.5 -34.80 714.]2

287|.O4 -28.63 87.I9 235.3I 38.I1 0 52 26 2271.O -34.79 _1.60

4505.52 -28.64 2!9.71 Z35.33 3_.ll 15 59 59 3905.5 -34.60 214.12

2871.04 -28.63 87.|9 ?35.3J 36.|I 0 5_ 28 Z271.0 -34.79 81.60

4505.52 -28.64 219.71 235.33 38,1I I5 59 59 3905.5 -34.80 214 .IT

2871.04 -28.63 87.I9 _35o3J 38.I1 0 52 28 2271.O -34.79 8J.60

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.%T 4088.9 SGR 1472.2 .%3 _25.9 ST 2560.J SR 1155.0 55 111?.9

RRT ,9639 RRF .9932 RTF .9767 CRT .9691CR5 -.9994 CST -.9935

S(,B 4345.9 R_3 .J652 R|3 .982! LS4 ]032,6 MSA 161.3 SSA 3.7

.%1 43]0.0 S_ 37D.3 THA J9.29 ELI 2622.5 EL2 I55.7 ALF 23.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH CATE FEB 5 1969 FLIGHT TIME 150.00 ARRIVAL CAT[ JUL 5 1969

HELIOCENTRIC CC_IC DISTANCE 430.127

RL 147.50 LAL .00 LOt- 136.02 VL 27.504 GAL -2.13 AZL 80.89 HCA 201.68 SMA 127.24 ECC .16341 INC 9.1087 Vl 30.206

RP 108.87 LAP -3.35 LOP }37.45 VP 37.350 GAP 4,44 ATP 98,47 TAL 191.01 TAP 32.69 RCA 106.45 APO 148.03 V2 34.808

RC 125.948 GL 52.58 GP -54.72 ZAL 103.70 ZAP 118.36 ET$ 113.05 ZAE 115.42 ETE 220.40 ZAC 111.22 ETC 188.07 CLP-145,31

PLANE TO_ENTRIC CONIC

C3 30.015 VHL 5,479 CLA 55.43 RAL 350.12 RAG 6568.2 VEL 12.304 PTH 2.22 VHP 6.306 DPA -46.29 RAP 41.59 ECC 1.4940

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN] LONG IN] RT ASC INJ AZMTH IN] TIME PO CST TIM INJ 2 LAT IN] 2 LONG

40.13 15 7 31 4441.17 -30.7] 214.95 235.97 41.30 16 21 33 3841.2 -36.55 208.80

139._7 O 15 29 2_30.75 -30.69 _5.28 235.96 41.29 1 2 39 2230.7 -36.5A 79.14

40.13 15 7 31 4441.17 -_W].TI 214.95 235.97 41.30 16 21 33 3841.2 -36.55 208.80

139.87 O 15 29 2830.75 -30.69 85.28 235.96 41.29 1 2 39 2230.7 -36.54 79.14

40.13 15 7 31 4441.17 -30.71 214.95 235.97 41.30 16 21 33 3841.2 -36.55 208.80

139.87 O 15 29 2830.75 -30.69 85.28 235.96 41.29 l 2 39 2230.7 -36.54 79.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRelT DETERMINATION ACCURACY

TDE 2.4337 TRA-1.4637 TC3-1.7870 BAU .7549 ._T,T 4194.1 _ 1410.1 S_3 259.5 ST 2671.5 _R Illfi.l S5 1167.0

ROE 1.0519 RRA -.3271 RC3 *.5878 FAU .05274 RRT ,9617 RRF .9917 RTF .9730 ART .9895 CRS -.9996 CST -.9931

FOE 2.0107 FRA -,7321 FC3-1 .5211 BSP 13864 S6B 4424.8 R_3 .1780 R13 ,9782 LSA 3115.9 MSA 181 .6 SSA 4 .5

ODE Z.6513 eRA 1,4998 BC3 1.8812 FSP -868 5G1 4409.4 S_2 367.8 THA 18.05 ELI 2891.0 EL2 149,9 ALF 22.50

LAUNCH DATE FEB 5 1969 FLIGHT TIME 152,00 ARRIVAL DATE JUL 7 1969

Vl 30,206

v2 34.815

CLP-146.37

HELIOCENTRIC CONIC 01STANCE 436,_18

RL 147,5D L_L ,DO LOL I_6.D_ VL 27.472 GAL -1.92 AZL BJ.93 HCA L:_04.92 S/_A 127.03 ECC .16453 INC 8.0665

RP 108.85 LAP -3.38 LC_ 340,62 VP 37,333 GAP 4.71 AlP 97.33 TAL 189.B0 TAP 34.63 RCA 106.13 APO 147.92

RC 128.306 GL 49.8@ GP -49.84 ZAL 1G3.71 7AP 122.48 ETS 313.66 ZAE 118.41ETE 218.24 ZAC 112,95 ETC 187.68

PLANETOCENTRIC CONIC
C3 25.385 VHL 5.038 DLA 53.97 RAL 354.L_ RAD 6568,O VEL 12.11_ PTH 2,17 VHP 5.923 OPA -41 .55 RAP 39.18 ECC 1.4178

LNCH AZMTH LNCH TIME L-I lIME IN] LAT IN] LONG INJ RT A_KZ IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT INJ 2 LONG

4_.05 15 _9 16 4387.85 -32.12 210.69 236.94 44.12 16 42 24 3787._ -37.67 204.07

137.95 0 26 19 28OG.66 -32.10 83.66 236.93 44.11 1 13 0 21_)O.7 -37.66 77.05

42.05 15 29 16 4387.85 -32.12 210,69 236.94 44.12 16 42 24 3787.8 -37.67 204.O7

137.95 0 26 19 2800.66 -32.10 83.66 _36.93 44.11 I 13 0 21_00.7 -37.66 77.05

42.05 15 29 16 4387,85 -32,12 210.69 236,94 44.12 16 42 24 3787.8 -37.67 Z04.07
137.95 0 26 19 28OO.66 -32.10 83.66 236.93 44.11 I 13 0 1200.7 -37.66 77.05

DIFFERENTIAL CORRECTION5 MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3362 TRA-1.3126 TC3-2.2369 BAU .7902 _T,T 4]06.7 S6R 1319._ $63 286.7 ST 2763.9 _d_ 1054.4 SS 12D4.7

ROE .9185 RRA -.2465 RC3 -.6467 FAU .05882 RRT .9584 RRF .9891 RTF .9695 CRT .9898 CRS ".9997 CST -.9927

FDE Z.O437 FRA -.6396 FC3-2.0059 BSP 14129 S_e 4504.4 R_3 ,1870 RJ3 .9742 LSA 3189.0 MSA 180.9 SSA 5.4

BCE 2.5103 BRA 1.3356 BC3 2.3285 FSP -964 5(;1 4489.9 S_2 361.2 THA 16.48 ELI 2954.9 EL2 140.4 ALF 20.74

L_UNCH V_ATE FEE] 5 969 FLIGHT TIME 154.00 ARRIVAL CArE JUL 9 ]969

HELIC(ENTRIC CONIC DISTANCE 442,_G0

RL 147.50 LAL .00 LOL 136.02 VL 27.A40 GAL -1.69 ATL 82.75 HCA

RP I0_.8] LAP -3.39 LOP 343.80 VP 37.315 GAP 4.98 _7P 96.41 TAL

RE 130.653 &L 47.35 GP -45.46 7AL 103.35 ZAP 126.34 ETS 314.16 7AE

PLANE TO,CENTRIC CONIC

C3 22.119 VHL 4.703 CLA 5_.50 RAL 358.19 RAD 6567.9 VEL 11.979 PTH
LNCH A7MTH

43.T5

136.25

43.75

136.25

43.75

136.25

IN] LAT IN] LONG IN] RT A_

-33.07 L:>06.91 238.23

-33.06 82.31 238,21

-33.07 206.91 238.23

-33.06 82.31 238.21

-33.07 206.91 238.23

-33.06 8_.31 238.21

LN(H TIME L-I TIME

15 50 3 4343.07

0 37 3 2778.10

15 50 3 4343.07

0 37 3 2778.1_

|5 50 3 4343.07

0 37 3 2778.10

DIFFERENTIAL 6ORRECTION5

TCE 2.2666 TR_-1.1729 TC3-_.6926 BAU .8L_8
RCE .8057 RRA -.1796 RC3 -.6743 FAU .0631J

FO_ _.O337 FR_ -.5239 F¢3-_.4703 _SP 14402

BCE 2.4056 BRA 1.1866 8C3 2.7758 FSP -I036

207.97 SMA 126.81 ECC

188.57 TAP 36.54 RCA
120.83 £TE 215.82 ?AC

.16577 INC 7.2452 Vl 30.206

I05.79 APO 147.83 V2 34,821

I14.59 ETC 187,11 CLP-147.65

2.13 VHP 5.680 OPA -57.17 RAP 37.56 ECC 1.3640

IN] A/MTH IN] TIME PO C$T TIM IN] 2 LAT IN] _ LONG

46.59 17 _ 36 3743. -38.35 199.92
46.58 1 23 31 2178. -38.3A 76.32

46.59 17 2 36 3743. -38.35 199,92

46.58 I 23 31 2178. -38.34 75.32

46.59 17 2 36 3743. -38.35 199.92

46.58 I 23 31 2178. -38.34 75.32

L_BIT CETERNINATION ACCURACY

ST 2850.7 5R 987.6 SS 1226.1

CRT .990_ CRS -.9998 C$T -.9924

LSA 3251.6 MSa 179.4 SSA 6.4

ELI ]014.1 EL2 130.8 ALF 18.97

MID-COURS_ EXECUTION ACCURACY

$GT 4421.4 _ 121_.6 :_.3 307.1

RRT .9546 RRF ,9853 RTF .9663

SoB 4587,4 _w23 .|913 RI3 .9704

S_I 4573.8 S(.2 35#.2 THA 14.88

LAU_NCM CATE FEB 5 1969 FLIChAT TIME 156.00 ARRIVAL DATE JUL 11 1069

HELI(XENTRIC CONIC

RL 147.50 LAL .00

RP 108.80 LAP -3.39

RC 13_.989 GL 44.97

PLANETOCENTRIC CONIC

C3 19.7_3 VHL 4.441

LNC2H ATMTM LN_H TIME

45.26 16 I0 33

134.74 O 48 18

45.26 J6 IO 33

13A.74 0 48 18

45.26 16 lO 33

134.74 0 48 18

CIFFERIENTIAL COR_CTIONS

TDE _.2135 TRA-|.0399 T(3-3.1497 BAU .8495

ROE .7116 RRA -.1261 RC5 -.6784 FAU .06585

FDE 1.9878 FRA -.3962 FC3-2.8904 BSP 14725

_OE 2.3150 BRA 1,0475 BC3 3.2219 FSP -1089

CISTkN_E 448.17_

L(3- 136.02 VL 27.406 GAL -1.46 AZL 83.42 HEA 211.12 SMA 126.59 ECC .16712 INC 6.5778 Vl 30.206

LOP 346.97 VP 37.297 GAP 5.25 AZP 95.64 TAL 187.31 TAP 38.43 RCA 105.43 APO 147.74 v2 34.829
GP -41,55 7AL 102.67 ZAP 129.92 ET$ 314.62 ZAE 122.75 £TE _13.34 ZAC 116.17 ETC 186.49 CLP-149.03

_LA 5J.29 RAL 2.13 RAD 6567.8 VEL 11.879 PTH 2.1_ VHP 5.533 0PA -33.14 RAP 36.55 ECC 1.3246

L-I TIME INJ LAT INJ LONG IN] RT A,_ IN] A_,ITH IN] TIME PO CST TIM IN] 2 LAT IN] _ LONG

4305.06 -33.71 203.57 239.83 48.74 17 22 19 3705.1 -38.75 196.28

2761.10 -33.70 81.20 239.82 48.73 1 34 L_ 2161.1 -38.74 73.91

4305.06 -33.71 203.57 239.83 4_,74 17 22 19 3705.1 -38.75 196.28

2761.10 -33.70 81.21] 239.8_ 48.73 1 34 L_O 2161.1 -38.74 73.91
4305.06 -33.71 203.57 239.83 48.74 17 22 19 3705.1 -38.75 196._8

_76_.10 -33.70 81.L:'O 239.8_ 48.73 i 34 _0 2161.1 -38.74 73.91

MI0-COURE EXECUTION ACCURACY L3RBIT _ETER_AINATION ACCURAC¢

S6T 4537,0 _oR 1128.5 $G3 321.4 ST 2928.5 SR 921.6 SS 1232.1

R'RT .9503 R'RF .9800 RTF .9635 CRT .9906 CR5 -.9999 CST -.9920

sr.,B 4675.2 R'Z3 .1903 R13 .9669 LSA 3303.4 MSA ) 77,1 SSA 7.4

561 4662.7 SG2 342.0 THA 13.37 ELI 3067.7 EL2 120.3 ALF 17.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH CATE rE8 5 1969

HELIL-'(ENTRIC CL'J'Q_|C

RL |47.50 LAL -00

RP 1_8,78 LAP -3.39

RC I]5.]13 CL 42.71

PLANE TL'_CENTRIC CONIC

C3 17.91] VHL 4.232

LNCH AIM FH LNEH TIME

46.61 16 30 26

I33.39 0 59 44

46.61 16 30 26

133.]9 _ 59 44

46.61 16 30 26

133.39 0 59 44

FLIGHT TIME 15_.00 ARRIVAL CATE JUL J) 1969

OISTANCE 454,132

LOL 136.02 VL 27.372 GAL -1.12 AZL 63.96 HCA 214.26 SMA 126.]6 ECC .16860 INC 6.0218 VI 30.206

LOP 350.15 VP 37.290 GAP 5.52 AIP 94.96 TAL 186.02 TAP 40.29 RCA 105.06 APO 147.67 V2 34.837

GP -38.09 ZAL 101.69 TAP J3].21ETS 315.05 ZAE 124.25 ETE 210.93 ZA( 117.74 ETC 185.88 CLP-150.44

OLA 50.23 RAL 6.06 RAO 6567.7 VEL 11.B02 PTH 2.09 VHP 5.455 OPA -19.45 RAP 36.01ECC 1.2948

L-I TIM[ INJ LAT INJ L(_dG INJ RT ASC JNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4272.56 -34.]Z 200,63 241.74 50.60 17 41 39 3672.6 -38.95 193.10

2746.31 -34.11 E_]._O 241.73 50.59 J 45 32 2148.3 -38,94 72.78

4272.56 -34.12 ;_0.63 241.74 50.60 |7 4i 39 3672.6 -38.95 193.10

2746.31 -34.11 _0.30 241.7_ 50.59 1 45 32 ZI4B.3 -38.94 72.78
4272.56 -34.12 E)0.63 241.74 50.60 17 41 39 3672,6 -38.95 193.10

2746.]1 -34.11 BO.]O 241,7] 50.59 I 45 32 _14_.3 -3_.94 72.78
MIO-COURSE EX£CUTION

S_T 4646,0 SGR I041.3 SG]

RRT .9446 RRF ,9730 RTF

SG8 4761,2 R_} .|652 RI3

_| 4749,5 SG_. 3_4,5 THA

FLIGHT TINE 160,00

OiSiANCE 460,080

LCL 116,02 VL 27,3]8 GAL -,_ AZL 84,45 HCA 217,43 S_AA

LCP ]53.32 VP 37.263 GAP 5.79 AZP 94.4J 7AL I64.70 TAP

GP -]5.03 ZAL 1C_3.42 ZAP 136.L_ £T5 315.45 ZAE 125,42 ETE

OLA 49.28 RAL 9.99 RAO 6567.7 EL j|.74] PTH 2.07 VHP 5.427 CPA -26.09 RAP 35.66 ECC 1.2718
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_ATH INJ TIME PC) CST TIM INJ _ LAT INJ _ LONG

4_44.44 -_4.37 19_,03 143.94 5Z.Z_ 1_ 0 50 ]644.4 -39.01 190.31

2739.00 -34.36 79.60 243.93 52.2I I 57 B 1139.0 -39.00 71.88

4244.44 -]4.]7 |_,03 243.94 52.22 IB 0 50 3644.4 -39.01 190.3t
2739.00 -]4.36 ?9.60 243.93 52.21 J 57 B 1139.0 -39.00 71.88

4244.44 -]4.37 198,0} 24].94 ]2,22 IB 0 50 3644,4 -39.0I 190.31

2739,00 -34,36 79,60 _41,93 62,21 I 57 8 2139,0 -39.00 71._8

MI0-CCUR,_ _W_(UTION _CCUR_CY ORBIT OETERMINATION ACCURACY

,%T 4754.9 _ 964.0 SG3 333.9 ST _06].3 SR _09.1 SS 1_14.5

RRT .9180 RRF .9639 RTF .9583 CRT .99L,_ CRS -.9999 CST -.9911

48_1,7 R'_3 ,1751 R|_ ,9607 LSA 3]BB,B MSA 171,3 $SA 9.6

S_1 4840,6 S_ 328.4 THA |O.8Z ELI 3166,8 EL_ 98.5 ALF 14,70

CIrFERENTIAL CORRECTIONS

TCE 2.1754 TRA -.9046 TC3-3.59_5 6AU .6748

ROE .6357 RRA -.08_I RC3 -.6614 FAU ,0669_

FCE 1.9213 FRA -.2579 FC3-3.2372 BSP 14965

BCE 2.2664 BRA ,_64 BC3 3,6528 FSP -1113

LAUNCH _AT E FEE] 5 1969

HELIL_ENTRIC CONIC

RL 147.50 LAL .00

RP 10_.75 L_P -3.37

RE 137.685 GL 40.56

PLANETOCENTRIC CONIC
C] 16.518 VHL 4.064

LNCH AZMTH LNCH TIME

47.82 16 50 6

132,18 I 11 29

47,62 16 50 6

132.18 III 29

47.8_ 16 50 6

132.18 1 11 _9

OIFFERENTIAL CQRRECTIONS

TOE _.14_7 TRA -.7705

ROE .5?34 RRA -.0478

FOE 1.835_ FR4 -,1219

BOE Z.2181 8RA .77L_0

TC3-4:026_ BAU .9001

RC3 -.6337 FAU .06709

rC3-_.5165 BSP 15_84

BC] 4,0761 rsP -112_

ACCURACY ORBIT OETERMINATION ACCURACY

329.9 ST 3001.9 5R 862.3 SS IZ78.8

.9607 CRT .991_ CR5 -.9999 CST -.9916

,9635 LSA 3151.7 MSA 175,0 5SA 8,5

1_.01 EL1 3121.3 EL2 109.6 ALF 15.91

ARRIVAL CATE JUL 15 1969

126.1] ECC .17021 INC 5,5488 Vl _._06

42.13 R(_ |04.66 AFO J47.60 V2 34.646

_.6] ZA( 119.32 [TC I65.3J CLP-151.85

lAUNCH DATE FEB 5 1969 FLIGHT TIME 162,00

HELIC(ENTRIC CONIC 0|STANCE 466,015

RL 141.50 LAL .00 LOL 136,02 VL 27,]02 GAL -.70 AZL 84.86 HCA
RP IO8,72 LAP -3,]4 LOP 556,50 VP 37,246 GAP 6,06 AZP 93,91 TAL

RC 139,923 GL 36.50 GP -3_.32 ZAL 96,_0 ZAP 138.99 ETS 315.81 7AE
PLAN[TOCENTRIC CONIC

C3 |5,43_ VHL 3.92_ OLA 48,42 RAL

LNCH AZNTH LNCH TIME L-I TIME

48.93 17 9 39 4_20,05
131.07 1 23 39 2732.50

48.93 17 9 39 422'0.05

131.07 1 23 39 27]2.50

48.93 17 9 39 42L_>0.05

131.07 1 23 39 2732.50

DIFFERENTIAL CORRECTIONS

T0E _.ll41 TRA -.6337 TC]-4.4405 BAU .9_44

ROE .5225 RR_ -.02t38 RC3 -.5961 FAU .06635

rOE 1.7376 FRA ,0088 FC3-3.7208 BSP 1_606

BO£ 2.1777 6RA .6340 Be3 _.4_I_ r,_O -1|31

ARRIVAL CATE JUL 17 1969

220.60 S_A 1_5.90 ECC .17195 INC 5.1393 Vl 30.206

183.36 TAP 43,96 RCA 104.26 APO 147.55 v2 34.855

1_6.3_ ETE L_06.50 7AC 120.93 ETC I64.78 CLP-153.74

13.97 RA0 6567.6 VEL 11.697 PTH 2.06 VHP 5.437 0PA -72.99 RAP 36.0_ ECC 1.2540

INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-34,49 195,71 246,45 53,63 18 19 59 3620,0 -38,96 187.84
-34.46 79,06 246.42 53.62 _ 9 12 _132.5 -38.95 71.Z0

-34.49 I9_.7I 246,45 53.63 18 19 59 3620.0 -38.96 187.84

-]4.46 79,06 246,42 5].6_ Z 9 12 2132,5 -38,95 71,_0

-34.49 I95.71 246.43 53.63 18 19 59 3620.0 -]_.96 187,84

-34.48 79.06 246.4_ 53.6_ _ 9 1_ 7132.5 -38.95 71.20

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 4859.9 S6R 896.5 St,,3 3]4.] ST 3113.4 SR 76p.4 5S 1191.3

RRT ,9_03 RRF ,95_6 RTF ,9566 CRT ,993J CRS -,9997 CST -,9906

S_ 4941,9 R_3 .1603 RI3 .9585 LSA 3415.4 MSA 168.9 5SA 10.7

5_1 4931_ $62 3Z4._ THA 9,78 ELl 3_04.2 EL2 86.9 _LF 13,68

LAUNCH {)ATE FEe 5 1969 FLIGHT TIME 164.00 ARRIVAL 0ATE JUL 19 1969

HELIC(ENTRIC CONIC

RL 147,50 LAL .00

RP 108.69 LAP -3.]O

RC 142,2(]7 GL 36,50

PLANETO(ENTRIC CONIC

C3 14,586 VHL 3,819

LNOH AZNTH LN_H TIME
49.97 17 _9 18

130.0] 1 36 IO

49.97 17 _9 IB

I_0.03 1 36 10

49.97 17 29 18

130.03 I 36 10

DIFFERENTIAL CORRECTIONS

TOE 2.0657 TRA -.4_J TC3-4 ._]40 _AU .9489

ROE .4809 RRA .0013 RC] -.5595 rAU .06500

FOE 1.6311 FRA .1352 FC3-3.8582 6SP 159_I

B0E ?.1404 BRA .49_I BE3 4.6663 FSP -I120

OISTAN_£ 471,937

LO. 136,O2 VL 27,_67 GAL -.47 AZL 85,_Z PICA 2_3,76 SMA
LOP 359,68 VP 37,LP29 6AP 6,34 AZP 93,46 TAL 182,00 TAP

6P -29,9_ ZAL 97,15 ZAP |4|,53 ETS ]|6,|0 ZAE 127,00 ETE

DLA 47,62 RAL 18,00 RAO 6567,6 V_L 11,66| PTH 2,05 VHP 5,476 DPA -Z*O,16 RAP 36,43 EC( 1,24OO

L-I TIME INJ LAT INJ LGN_ INJ RT A_C INJ A21_TH [NJ TIME PO CST TIN INJ 2 LAT INJ _ LONC

419_.63 -34.50 193,63 249.16 54.87 18 39 17 3598.6 -38.82 185.65

2726.67 -34.46 78.70 249,|7 54.86 _ _! 38 _128,7 -_8.81 70.72
419_.63 -34.50 193.63 Z49.18 54.87 J8 39 17 3598.6 -_.81 185.65

_728,67 -34,48 78,70 _49,17 54,86 2 21 38 21_8,7 -38.81 70.72
4198.6_ -34.50 195.63 249.18 54.87 18 39 17 3598.6 -58.82 185.65

27_B,67 -34,48 78,70 _49.|7 54.66 2 _l 38 2128.7 -36.81 70.72

NIO-COURSIE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5_T 496_.Z S_R 8]8.6 SG3 33_.0 ST 314_.1 SR 721.6 S5 1159.4

RRT .9_10 RRF .939! RTF .9550 CRT .9943 CRS -.9992 CST -.9900
5GB 503_.6 RE3 .1433 RI3 ,9565 LSA 3427,6 MSA 165.9 554 11.9

S,_1 50_2.2 ,_2 3_'_.8 THA 8.88 ELl 3_.9 EL2 75.3 ALF 12.85

1_5,67 ECC ,17383 INC 4,7792 Vl 30.?06

45,76 RCA 103,83 AP_ 147,52 V2 34,865

204,56 ZAC 122,57 £TC 184.31 CLP-154.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE FEB 5 1969 FLIGHT TIME 166,00 ARRIVAL CATE JUL 2l I9E9

HELIOCENTRIC CONED D|STANCE 477.844

RL 147.50 LAL .00 L(_.. 136o02 VL _7.23j GAL -.]] AZL 85.54 HCA 226.93 5MA 125.44 ECC .17587 JNC 4.4582 Vl 30.Z06

RP 108.66 LAP -3.26 LOP Z.86 VP 37.211 GAP 6.62 AZP 9].05 TAL IB0.6] TAP 47.54 RCA I03,38 APO 147.50 VZ 34.875

RC 144,478 GL 34.55 GP -27.80 7AL 95.19 ZAP ]43.86 ET5 316.33 ZAE ]27.52 ETE L;_2.79 ZAC J24,26 ETC ]83.87 CLP-155.92

PLAf_.TOCENTRIC E_NIC

C3 13.932 VHL 3.733 eL4 46.86 RAL ?2.09 RAG 6567.5 VEL ]1.633 PTH 2.04 VHP 5.540 OPA -17.56 RAP _7.07 ECE 1.Z793
LNCH AZMTH LNCH TZ_ L-I TIME IN] L4T IN] LONG |NJ RT ASC IN] AZNTH IN] TIN_ PC) CST TIM JNJ 2 LAT IN] 2 LONG

50.97 ]7 49 7 4179.75 -]4.40 ]91.74 _52.18 55.98 I8 58 47 ]579.7 -]8.59 1dJ.67

I29.03 I 48 59 27?7.30 -34.]9 78.49 252.17 55.96 2 ]4 26 2127.3 "38,58 70.42

50.97 17 49 7 4179.75 -34.40 ]9].74 252.18 55.98 ]8 58 47 3579.7 -]8.59 18_.67

1_9.03 ! 48 59 _7_7.]O -34,39 78.49 75_.17 55.96 ? 34 _6 2177.3 -38.58 70.47

50.97 17 49 7 4179.75 -34.40 191.74 25Z.18 55.98 I8 58 47 ]579.7 -]8.59 183.67

129.0_ I 48 59 Z777.30 -34.39 78.49 Z52.]7 55.96 2 34 26 2127.3 -38.58 70.47

DIFFERENTIAL C_RRECTIONS M_C-EOURS_ EY_.CUTION ACCURACY CIQ_T CETERHINATZON ACCURAEY

T0E ?,0473 TRA -.3543 T¢3-5.L>022 BAU .9718 `%T 5058.7 `%R 786.2 `%3 326.6 ST 3153.8 SR 682.0 SS 1110.3

RGE .4447 RRA .0157 RE3 -.5221 FAU .06343 RRT o9123 RRF .9128 RTF ,9554 CRT .9956 CRS -.9983 CST -.9895

FOE 1.5064 FRA .2376 FC3-3.94J4 85@ J6457 .5(,B 5J|9.4 ,gvZ} ,1J65 R]3 .9565 LSA 340_.6 USA I59.4 SSA 13.1
_CE 2.0949 eRA .3547 BE3 5.2283 FSP -1136 ,%1 5109.5 5G2 518.7 THA 8.10 ELI 3226.! EL2 62.2 ALF 1_.16

LAUNCH DATE FEE} 5 1969 FLIGHT T_NE J6_o0_ ARRIVAL DATE JUL 73 1969

H_LIOCENTRIC CONIC

RL 147.50 LAL .00

RP 108.63 LAP -3.?O

RE 146.734 GL 3?.63

PLANETOCENTRIC CON|C

C3 1].441 VHL 3.666

LNCH AZMTM LNCH TIME

5J.95 18 9 14

I78.05 ? I 59

51.95 J8 9 14

I78.05 ? I 59

51.95 IB 9 14

I28.05 ? I 59

0ISTANCE 483.737

LO.. ]36.02 VL 27.185 GAL .17 AZL 85.8_ HCA Z30.J0 554A 125.21 ECC .17806 INC 4.1687 vJ 3G.?06

LOP 6.05 VP ]7.15N5 GAP 6.90 AZP 92.68 TAL ]79.21 TAP 49._I RCA ]02.9! _PO 147.50 V? 34.885

GP -25.92 ZAL 9].04 ZAP 146,0| ETS 3]6,48 ZA£ 1_7.9| ETE L:_]._O ZAC 125.98 ETC 183.48 CLP-157.?O

OLA 46.1I RAL 26.24 RAO 6567.5 VEL 11.612 PTH Z.05 VHP 5.62_ 0PA -15.J6
L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A_'NTH INJ TIIV_ I_ CST TIM

416_.89 -34,_1 189.99 255.4| 56.97 19 18 37 3562.9

27_8.48 -34.20 78.45 _55.40 56.96 ? 47 28 2128.5

4162.89 -34.2I 189.99 255.41 56.97 19 18 57 3562.9

2728.48 -34.20 78,45 255.40 56.96 ? 47 28 2128,5
4162.89 -54.2! 189.99 _55.4! 56,97 19 18 57 35_?.9

27_8.48 -34.20 78.45 255.40 56.96 _ 47 _8 2128.5
CIFFE_IENTI_L cORRECTIONS

TOE Z.0331 TRA -.1890 TC3-5._0_2 8AU .9974

ROE .4230 RRA .0351 RC_ -.47_6 FAU .06064

FOE 1.4777 FRA .3683 FC_-3.9059 BSP 16469

BOE 2.0766 8RA .19"23 B(_ 5.5_5 FSP -1074

MIO-COURSE EXECUTION ACCURACY

,%T 515_.O 5Gq 750.5 ,_ 5_1.3

RRT .8958 RRF .9055 RTF .95_9

`%e 5207.4 R2_ .1086 RI3 .9559
,%I 5196.8 ,%_ 3_O.7 THA 7.46

RAP 37.89 ECC 1.72I?
IN] _ LAT IN] 2 LONG

-38.28 18J.86

-38.27 70.32

-38._8 ]81.86

-38.27 70.32

-38.28 181.86

-38.27 70.32

ORBIT 0ETER_4IN_TION ACCURACY

ST 3182.1 SR 661.5 55 ]087.2

CRT .9969 CRS -.9969 CST -.9885

LS_ 34_,4 MSA 160.5 SSA 14._

ELI 3_49,8 EL_ 51._ ALF 11.71

LAUNCH DATE FEB 5 1969 FLIGHT TIME ]70.00 ARRIVAL DATE JUL Z5 1969

HELIOCENTRIC CONIC

RL 147,50 LAL .00

RP 108.59 LAP -3.1]

RC 148.977 GL ]{].74

PLANE TOCENTR|C CONIC

C} 13.09_ VHL 3.618

LNCH AZMTH LNCH TZH_

52.96 18 ?9 43

I77.04 Z 15 4

52.95 18 ?9 43

]Z7.04 ? ]5 4

52.96 18 79 45

127.04 ? 15 4

DISTANCE 489.614

LOL 116.02 VL 27.159 GAL .49 AZL 86.10 HCA Z33.?B 5_A

LOP 9,23 VP 37.179 GAP 7.18 AZP 92.34 TAL ]77.79 TAP

GP -24.25 7AL 90.71 7AP 147.99 ETS 316.54 ZAE 128.20 ETE

124.98 ECC .1P042 TNC 3.9047 Vl )0.206

51.06 RE4 ]07,4_ APO 1_7.52 V? 3_.P97

199.78 7AC 127.76 ETC 183.12 ELP-15_.44

EL4 45.36 RAL 30.45 RAO 6567.5 VEL 11.596 PTM 2.03 VHP 5.7210PA -12.93

L-I TIME IN] LAT IN] LONG IN] RT AS_ IN] AZMTH IN] TIME PO CST TIM

4147.68 -}3.93 188.35 258.83 57.87 19 _ 51 3547.7
2732.29 -33.92 78.58 258.83 57.86 3 0 36 2132.3

4147.68 -_3.93 188.15 258.83 57.87 ]9 38 51 3547.7

_732.29 -33.92 78.58 258.83 57.86 5 0 36 2132,3

4147.68 -33.93 188.35 258.83 57.87 ]9 38 51 3547,7

2732.29 -33.92 78.58 258.83 57.86 3 0 36 2132.3

CIFFERENTIAL CCRRECTIONS

TOE J.9980 TRA -.0739 TC3-5.7626 BAU 1.0114

R_E .401_ RRA ,049] RE3 -.4790 FAU .05796

rOE 1.3104 FRA .4771 FC3-3,8326 BSP 16753

60E ?.0378 8RA .0547 B¢_ 5,7785 FSP -I047

RAP 38.87 ECC I.Z155

IN] ? L4T INJ ? LONG

-37,89 1_0.|8
-37._8 70.41

-37.89 180.1_

-57.88 70.41

-37.89 180.18

-37.88 70.41

ORBIT DETERMINATION ACCURACY

ST 3166._ SR 636.? SS IO38.8

CRT .9980 ER5 -.9945 CST -.9874

LSA 3388.7 MS4 158.9 SSA 15.4

ELI 3229.3 EL2 39.0 ALr 11._4

MID-COURSE EXECUTION ACCURACY

S6T 5234.7 `%R 715.7 ,%3 313.4

RRT ,8804 RRF .8855 RTF .95_9

,%8 5283,4 R'Z:_ ,09_6 RI3 .9fi27

,%I 527_.7 ,%2 337.0 T_A 6.89

LAUNCH CATE FEB 5 1969 FLIGHT TIME 17_.00 ARRIVAL OATE JUL ?7 1969

HELIOCENTRIC CONIC

RL 117.50 LAL ,DO

RP 108,58 LAP -3.05

RC 15|.?04 GL 28.86

PLANETOCENTRIC CONIC

C3 17._73 VHL 3,588

LNCH AZMTH LN_H TIME
54._J J8 50 _7

125.99 ? ?8 l

54.01 18 50 37

1Z5.99 ? ?B |

54.01 18 50 37

175.99 2 78 l

L__ 136.07 VL

LOP 12o42 VP

GP -_2.77 ZAL

0ISTANCE 495.475

27.122 GAL .82 AZL 86,34 HCA 236.45 5HA 124.74 EEC .18797
]7.184 GAP 7.48 AZP 9"_.03 TAL _76.35 TAP 5_.80 RCA 10].9_

88.24 ZAP 149.83 ETS ]16.50 ZAE 128.4Z ET£ 198.51 2AC 129.58

DLA 44.58 R_L 34.69 RAO 6567.5 VIEL 1J.587 PTH 2.03 VHP 5.834 OPA -]0.86

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] T|ME I_ EST TIM
4133.67 -33.54 186.77 76_.44 58.71 1_ 59 3! 3533.7

27_9.03 -3_.53 78,91 262.43 58.69 3 13 40 2139.0

4133.67 -33.54 186,77 262,44 58.71 19 59 31 3553.7

2739.03 -33.53 78,91 262.43 58.69 3 15 40 2139.0

4133.67 -35.54 186.77 262.44 58.71 19 59 31 3533.7

2739.03 -33.55 78.91 262.43 58.69 3 13 40 2139.0
DIFFERENTIAL CORRECTIONS

TOE 1.9558 TRA .1453 TC3-5.9822 BAU 1,0_17

ROE ,3819 RRA .0610 RE3 -.5906 FAU .05537

FOE 1.1996 FRA .5754 FC3-3.7255 85P 17067

802 1.9931 6RA .1576 BE3 5,9949 FSP -I023

MI0-COUR,SE EXECUTION ACCURACY

,%T 5318.7 _ 687.8 ,%3 }05.0

RRT .8645 RRF" .8645 RTF .9519

,%0 5362.9 R"Z3 .0759 R13 .9524

,%1 5351.9 ._2 343.6 THA 6.41

IN(: 3.6614 vJ 3(1.206

APO 147.57 V2 34.908

ETC 182.78 CLP-159.65

RAP 40.00 ECC 1.?I19

IN] ? LAT IN] ? LONG

-37.40 178.58

-37.39 70.72

-_7.40 178.58

-37.39 70.72

-57.40 178.58

-37.39 70.72

ORBIT DETERt41NATION _CCURACY

ST 3127.4 SR 614.5 5S 985.8

CRT .9990 ER5 -.9909 CST -.9_60

LSA 335_.5 MSA 157.2 SSA 16.6

ELI _187,1 EL2 27.1 ALF I1.II
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH _ATE FEB 5 1969 FLIGHT TIE 174.00 ARRIVAL CATE JUL 29 J969

LNCH AZMTH LNCH TIE L-I TIME

55.12 19 11 58 4120.60 -33.05

124.88 2 40 4_ 2748.85 -33.03

55.12 19 II 58 4120.60 -33.05

|24.88 2 40 42 2748,85 -33.03

55.12 19 11 58 41L_0.60 -33.05

124.88 2 40 42 2748.85 -33.03

DIFFERENTIAL CORRECTIONS

TOE 1.9114 TRA .327J TC3-6.1272 BAU 1,0493

ROE ._715 RRA .0726 RC3 -.3511 rAu .05241

r0E 1.0966 FRA .6669 FC3-3.551! BSP I7259
130E 1.9472 BRA .3350 8(3 6,1373 FSP -986

HELIOCENTRIC CONIC CISTANCE 501.320

RL 147.50 LAL .00 LOL 136.02 VL 27.086 GAL 1.16 ATL 86.56 HCA 239.63 SMA 124.51 ECC .18571 INC 3.4354 Vl }0.206

RP 108.52 LAP -2.96 LOP 15.61 VP 37.148 GAP 7.78 AZP 91.74 TAL 174.90 TAP 54.53 RCA 101.59 APO 147.63 V2 34.920

RC 153.416 GL 27.00 GP -21.44 ZAL 85.62 ZAP 1§1.54 ETS ]16.35 ZAE 128.58 [TE 197.37 ZAC 131.44 ETC 182.46 CLP-160.82
PLANE TOCENTRIC CONIC

C3 12.776 VHL 3.574 0LA 43.77 RAL ]8.96 RAO 6567.5 VEL 11.583 PTH 2.03 VHP 5.960 DPA -8.93 RAP 41.25 ECC 1.2103

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

LAUNCH OATE FEB 5 1969

HELIOCENTRIC CONIC

RL 147.50 LAL ,00 LOL 136.02 VL 27.049 GAL

RP 108.48 LAP -2.87 LOP IB.BO VP 37.133 GAP

185.23 266.20 59.49 20 20 39 3520.6 -36.81 177.04

79.45 266.19 59.47 3 26 30 2148.8 -36.80 71.26

185.23 266.L_ 59.49 20 L'O 39 3520.6 -36.81 177.04

79.45 266.I9 59.47 3 26 30 2148.8 -36.80 71.26

J'_5.23 466.L:_0 59._9 20 20 39 3520.6 -36.81 I77.04

79.45 266.19 59.47 3 26 3(] 2|48.8 -36.80 71.26

MI0-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5394.5 ,._ 666,0 _3 295.9 ST 3074.5 SR 597.5 SS 9}4.4

RRT .8464 RRF ,84_9 RTF .9517 CRT .9995 CRS -.9656 CST -.9845

S_ 5435,5 R23 .0638 RI3 .95_2 LSA 3264.6 MSA 157.0 SSA 17.7

.S(;I 5424.0 _2 352.7 THA 5.99 ELl 3132.0 EL2 18.6 ALF 10.99

FLIGHT TIME 176.00 ARRIVAL CATE JUL 31 1969

RC 155.6i2 GL _5,15 GP

PLANETOCENTRIC CONIC

C3 12.797 VHL 3.577 0LA
LNCH ATMTH LNCH TIME L-I TIME INJ LAT

56.31 19 33 46 4108.07 -32.44

123.69 2 52 52 2762.09 -32.43
56.3l 19 3_ 46 4108.07 -32.44

123.69 2 52 52 2762.09 -32.43

56.3l 19 33 46 4108.07 -32.44

123.69 2 52 52 2762.09 -32.43

OIFFKRENTIAL COR_CTION$

TO£ 1.8531 TRA .51_I_ TCJ-6.LP'_74 _AU J.0_

ROE .3609 RRA .083J RE3 -.3185 FAU .04974

FOE .9894 FRA .7499 F(3-3.5647 BSP 17554

BO£ 1.8879 E_qA .5205 BC3 6.2355 FSP -958

OISTANCE 507.j45

1.52 AZL 86.78 HCA 242.81 SMA 124.28 £CC .18866 INC 3.2234 VI 30.206

8.08 AZP 91,47 TAL 173,44 TAP 56.25 RCA 100.83 APO 147.73 v2 34.932

-'_O:_ZAL _"_._I "_AP 153,|3 ETS 316,09 ZAE 128.70 ETE 196.367AC 133.3_ ETC 182.I4 CLP-161,96

42.90 RAL 43.21 RAO 6567.5 VEL 11.584 PTH 2.03 VHP 6.098 DPA -7.12 RAP 42.60 ECC 1.2106
INJ LONG INJ RT AS( INJ A._MTM INJ TIME

183;?o 270.07 _._3 20 _2 I,=

80._ 270.06 60.21 3 38 54

183.70 270.07 60,23 20 42 14

80,LYZ 270.06 60.21 3 3P 54

J83.70 _70.07 60.23 20 42 14

BO._2 270.06 60.21 3 38 54

MI0-COURSE EXECUTION ACCURACY

S6T 54_0.1 SGe 64?.4 S(,3 286.5

f_RT .B_8 _ .B2JO RTF .952_

•_i 5496.5 SG2 560,5 THA 5,63

PO CST TIM INJ 2 LAT INJ 2 LONG
350P;I -36.13 ]75.5_

2162.1 -36.12 7_.04

3508.1 -36.13 175.5!

2162.1 -36.12 72.04

3508.1 -36.13 175.51

2J62.1 -36.12 72.04

ORBIT DETERMINATION ACCL_ACY

ST 2990.0 SR 580.7 55 875.0

CRT .9993 CRS -.9782 CST -.9824

LSA 3165.1M5_ 158,1 SSA 18.7

ELI 3045.8 EL2 21.7 ALF 10.98

LAUNCH DATE FEB 5 1969 FLIGHT TIME 178,00 ARRIVAL C_TE AUG 2 ]969

HELIOCENTRI( CONIC

RL |47.50 LAL .DO LOL 136.02 VL 27.012 GAL

RP |08.45 LAP -2.76 LOP 21,99 VP 37.118 G_P 8.40 AZP

RC I$7.792 GL 23.32 GP -Ig.18ZAL 80.1! ZAP 154,62 £TS

PL_NETOCENTRIC CONIC

C_ J2.9_8 VHL 3.597 CLA 41.98 RAL 47.44 RAO 6567.5 VEL

LNCH AZMTH LN_H TIME L-I TIM£ INJ LAT

57.61 19 56 O 4095.78 -31.73

1_2.39 3 4 20 2779.07 -31.72

57.61 J9 56 0 4095.78 -31.73

i22.39 3 4 20 2779.07 -31.72

57.6| 19 56 O 4095.78 -31.73

_22.39 3 4 _ 2779.07 -31.72
DIFFERONTIAL CORRECTIONS

TOE 1.7867 TRA .7IO! TC3-6.2588 BAU 1.0837

ROE .3534 RRA .0935 RE3 -.2875 FAU .04697

r0£ .8870 FRA .8274 FC3-3.1431BSP I7816

BOE 1.8213 BRA .7163 BC3 6.2654 FSP -928

DISTANCE 512.950

1.90 AZL 86.98 HCA

91.23 TAL

315.70 ZAE

246.00 SMA I74.05 ECC .19184 INC 3.0230 Vl 30.206

171.96 TAP 57.96 RCA 100.25 APO 147.84 V2 34.945

128.79 ETE 195.46 ZAC 135.29 ETC 1_1.63 CLP-163.07

11.590 PTH 2.03 VHP 6.247 0PA -5.42 RAP 44.06 ECC 1.2129
INJ LONG INJ RT ASC INJ AZI4TH INJ TIME P_ _ST TIM IN2 2 LAT INJ 2 LONG

182,I4 274.04 60.93 21 4 J6 3495.8 -35.34 173.98

81.24 274.03 60.92 3 50 39 2179.1 -35.32 73.09

J82.14 274.04 60.93 2| 4 16 _495.0 -_5.34 173.98

_J.24 274.03 60.92 3 50 39 2179.1 -35.37 73.09

182.I4 274,04 60.93 2| 4 16 3495.8 -35.34 173.98

81.24 274.03 60.92 3 50 39 2179.1 -35.32 73.09

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_T 5539.6 _ 632.3 SG3 276.6 ST ?885.6 5_ 566.1 SS 815.7

RRT .8|0_ RRf: .7993 RTF .9528 CRT .9980 CRS -.9675 CST -.9799

_ 5575.6 R_3 ,0407 RI3 .9530 LSA _047.3 MSA 161.2 SSA 19.5

$6| 5563,3 SG2 368.9 THA 5.31 EL1 2940.4 EL2 35.4 ALF 11.08

L_UNCH DATE FEB 5 1969 FLIC_T TIME 180.00 ARRIVAL CATE AUG 4 1969

H£LI_ENTRIC CONIC 01STANCE 518.734

RL 147._0 LAL .0(3 LOL 136,02 VL 26.975 G_L 2.29 AZL 87.17 HCA 249.18 S_A 123.82 ECC .19525 IN( 2,83_2 Vl ]0.206
RP I08.4l L_P -2.65 LOP 25.JB VP _7.103 GAP 8.72 AZP 91.0! TAL 170.48 T_P 59.67 RCA 99.64 APO 147,99 V2 }4.957

RC 159.953 GL 21.50 GP -18.22 ZAL 77.25 ZAP 156.02 ET$ 315.I9 ZAE 128.85 ETE 194.66 7AC 137.27 ETC 181.52 CLP-164.15
PLAN[TOCENTRIC CONIC

C3 I_.ZO0 VHL }.633 OLA 41.00 RAL 51.60 RAO 6567.5 VEL 11.601 PTH _.03 VHP 6.407 OPA -3.82 RAP 45.60 ECC 1.2172
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

59.02 20 18 39 4085.4J -30.92 1_0.54 278.07 61.61 21 26 43 3483.4 -34.44 172.42

1213.98 3 J4 53 2_00,09 -30.91 82.54 278.06 6|.60 4 J 3_ 2LP00.I -_4.43 74.42

59.02 "20 18 39 4083.41 -]0.92 1_0.54 278.07 61.61 21 _6 43 3483.4 -34.44 172.4_

120.98 3 14 53 2800.09 -_0.9I 8_.54 278.06 61.60 4 I 33 2200.1 -34.43 74.4_

59.02 20 18 39 4083.41 -30.g2 180.54 278,07 61.61 21 26 43 3483.4 -34,44 ]72.42

1213.98 3 |4 53 2800.09 -_0.9J 62.54 278.06 61.60 4 J 33 2200.1 -34.43 74.42
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7116 TRA .9174 TC3-6.2237 8AU 1.099_ SGT 5604.6 _ 619.8 5r..3 266.7 ST 2763.1 SR 552.7 55 756.4

ROE .34_0 RRA .1043 RC3 -.2594 F4U .04422 RRT .7920 RRF ,7784 RTF ,9534 CRT .9951 CRS -.9524 CST -.9767
FOE .7881 FRA ._05 FC3-2.gOO4 BSP 18051 S6B 5638.8 R'Z3 .0326 RI3 .9536 LSA 2912.7 MSA 167.0 SSA 20.1

BOE 1.7466 BRA .9233 Be3 6.2291 FSP -896 SGI 5626.2 S(.2 377.0 THA 5.03 ELI 2817.3 EL2 53.7 ALF 11 .26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH DATE fEB 5 1369 FLIGHT TZME 182,00 ARRIVAL 0ATE AUG 6 1969

HELIOCENTRIC CONIC DISTANCE 524.494

RL 147.50 LAL .00 LOL I36.0? VL 26.938 GAL 2.70 AZL 87.35 P¢CA 252,37 SRWA 123,59 ECC .I9_9] INC 2.6492 V! J0,206

RP 10B.37 LAP -2.§Z LOP 28.37 VP 37.088 GAP 9.06 AZP _(J,80 TAL 168.39 TAP 61.37 REX 99.00 APO 148.17 V? 34.970

RC 162.097 GL 19.7Z GP -17.36 ZAL 74.35 ZAP 157,34 ET$ 314.53 ?AE 128.90 ETE 193.94 ZAC 139.29 ETC 18|.20 CLP-165.E0

PLANCTOC[NTR|C CONIC

C3 13.590 VHL 3,686 0LA 33.36 RAL 55.68 RA0 6567,5 VEL 11.618 PTH 2.04 VHP 6,578 DPA -2.3! RAP 47.22 ?CO 1.2237

LNCH AZMTH LNCH TINE L-I TINC IN| LAT IN| LONG IN| R7 AS_ ZNJ AZNTH IN| TZNE PO CST 7|N IN| ? LAT IN| 2 LONG

60,54 20 4| 45 4070,57 -30.00 |78,88 282.14 62.26 21 49 )6 3470.6 -33.45 170.81

1|9.46 3 24 18 2825.58 -29.99 84,15 282.14 62.?5 4 11 24 2225.6 -33.44 76.08
60,54 ZO 41 45 4070.57 -30.00 178.88 282.14 62,26 21 49 36 3470.6 -33.45 J70.81

119,46 3 24 18 2825.58 -29.99 84.15 282.14 62.25 4 l| 24 2225.6 -33,44 76.08
60.54 20 41 45 4070.57 -30.00 178.88 282.14 62.26 ?J 49 36 3470.6 -33.45 I T0.B!

1J9,46 3 24 18 Z825.58 -29.99 B4.1§ 282,14 62,25 4 |1 24 2225.6 -33.44 76.08

OlFFERENTIAL CCRR[ETICNS NI0-COURSIE EEEUTION A(CURAEY ORBIT 0ETERMINATION A((URACY

TOE 1.6269 TRA 1.1346 TC3-6.1778 BAU 1.1141 S6T 5665.5 S6R 609.4 543 ?56.7 ST 2624.6 5R 540.2 55 698.6
ROE .3446 RRA .1153 RC3 -.2345 FAU .04158 RRT .7743 _ .7586 RTF .9542 CRT .9839 CRS -.9316 CST -.3728

rOE .633! FRA .9684 FC3-?.6486 BSP IB3OI SC,B 5698.Z R_3 .0239 R13 .9544 LSA 2763.5 MSA 176.0 SSA 20.3

BOE 1.6630 BRA 1.1404 BC3 6.1373 FSP -866 SGI 3685.2 SG2 _k_4.3 THA 4.78 EL1 2678.5 EL2 75.2 ALF Jl .52

L_ OAT£ FEB 5 1969 FLIC.H7 Tit, l[ J84.O0 ARRIVAL OAT? AUG 8 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 108.33 LAP -2.39

RC 16,1,72| GL 17.96

PLANETOCENTRIC CONIC

C3 14,115 VHL 3.757

LNCH A294TH LNCH TIN?
62.18 21 5 17

1|7.82 3 37

62.18 21 5 17

117,82 3 37 LP'Z

67.18 71 5 17

117.82 } 32 LP'Z

DISTANCE 530,229

LOL |36.02 VL 26.90? GAL 3.13 ATI. 87.53 PICA 255.56 SMA 123.36 £CC .20790 INC ?.4724 V| _0.706

LOP 31,57 VP 37.074 GAP 9.41AZP g0.62 TAL 167.50 TAP 63.06 RCA 98.33 APO 148.39 V2 34.983

GP -16.58 ZAL 71.45 ?AP 258.58 ETS 313.72 Z,_ 128.g} ET_ 193.30 ZA( 14|.32 E7( J80.86 (LP-166.73

OLA _8.87 RAL 59.64 RAO 6567.6 VIEL 11.640 PTH 2.04 VHP 6.760 0PA -.69 RAP 48.92
L-I TII, IE IN] LAT IN] LONG IN] RT ASC XNJ AA"MTH IN] TIN? PO CST TIN IN] 2 LAT

4056.87 -SJ_.ge 177.13 286.23 62.89 22 12 54 3456.9 -32.37
2855.93 -2B.97 66,09 286,23 62.87 4 J9 58 2255.9 -32,36

4056,87 -28._ 177.13 2_6.23 62.89 22 12 54 3456.9 -32.37

?855.93 -28.97 86.09 _6.23 62.87 4 19 58 2255.9 -32.36

40_6.87 -28.98 177.13 L_86.Z3 62.89 22 12 54 5456.9 -3?.37

2855.93 -28.97 86.09 _86.23 62.87 4 19 58 2255.9 -32.36

DIFFERENTIAL CORR1ECTION$ NIO-CC_UR_E EXECUTION ACCURACY
T0E 1.5368 TRA 1,3664 TC3-5.9625 BAU 1.1259 SGT 5720.9 SGR 600.8 SG3 246.8

ROE .3431 RRA .1273 RC3 -.7107 FAU .03885 RRT .7572 RRF .7404 RTF .954_

FDE ,r:_44 FRA !.0346 F(3-?._O 8.._P |_447 ._ _752.3 R_3 .O2!4 R|3 .95_0

_O£ 1.5746 BRA 1.3724 eC3 5.9662 r_ -832 SGI 5739.0 SG2 391.2 THA 4.57

£CC 1.2323
IN| 2 LONG

J69.ll

7_.07

169.11

78.07

169.11

78.07

ORBIT OETERMIN_TION ACCURACY

$7 2481.0 SR 528.6 SS 64_.7

CRT .9_|4 CR5 -._36 CgT -.9682
LS_ _610.6 MSA 188.6 SSA ?0.3

EL1 2534.7 EL2 99.4 ALF il.83

LAL.I'NCH C&TE rE8 5 1969 FLI{,HT 7114_ |86.0CJ ARRIVAL CAT? 4U'C 10 1969

HELIO(ENTR]¢ CONIC CISTAN(£ 5_5.936

_L ]47.50 L_L .O0 Lr_ 136.02 VL 26.865 GAL 3.59 AZL 87.70 H_A 258.76 S_4 123.14 ?CO ._07|7

_P J0_.79 LAP -2.76 LCP 34.77 VP 37.060 GAP 3.77 AZP 30.45 TAL J_.O0 TAP 64.76 _(1 97.63

RE 166.326 GL 16.75 GP -15._7 741 68.56 ZAP |59.74 ETS 312.74 7AE 1_8._ ET[ 192.72 Z_C 143.39

PL_N[TrJCENTRIC CONIC

C3 14.789 VHL 3.846 CL4 31.73 R_L 63.46 RAC 6567,6 VEL 11.669 PTH ?,05 VHP 6.955 CP_ .45

LNCJ4 &_MTH LI_H T[I,_ L-| TIWE IN] LAT |NJ LONG IN] RT AS_ IN| A_lITH IN] TINIE PO C$T TZM

63,96 ?J ?9 17 404J,97 "27,89 17_,26 ?9(3,32 63,49 27 36 39 3447.0

116.04 3 30 54 2891.48 -27.87 88.]9 290.32 63.48 4 27 5 7291.5

6_.96 21 29 17 4041.97 -27.89 175.26 290.32 63.49 22 36 39 3442.0

116.O4 5 38 54 2831.48 -27.87 _._,9 290.32 63.48 4 27 5 2_91.5

63.96 21 29 17 404|.97 -27.89 175.?6 290.32 63.49 22 36 39 344_.0

|]6.O4 3 38 54 2831.48 -27.87 88.39 290.32 63.48 4 27 5 2291.5

INC 2.3005 V] }0.?06

aPE) J48.65 v? 34.996

ETC 180.49 CLP-J6?.Z4

CIrFEm[NT14L _CTIONS MI_-COURSIE £XIECuTICN ACCURACV

TOE 1,43_(] TRA 1._ TC3-5,7538 8AU 1.I_2 5_T 5772.0 S_R 592.7 $63 237.1

.3477 R_A .1395 RC3 -.1906 r_U .0_634 RR7 .741_ _ .2231RTF .9556

rOE ,5179 FRA 1.0354 rc3-2.1272 eS,° 18661 _K_ 5_02.4 _3 .0171 R13 .9557

BCE 1.4753 _A 1.6129 BE3 5.7570 FSP -_(33 _K;I 578_.8 SG2 39_.7 TMA 4.37

RAP 50.68 ECC 1.2434

IN| ? LAT IN_ _ LONG

-3J.20 J67,3J

-31.19 _O.44

-31.20 167.31

-31.J9 _.44

-31.?0 167.31

-}I.19 BO.44

CRB|T CETERWINATION ACCURACY

ST 23Z6.6 5_ 516.? Ss 595.2

CRT .9682 CRS -.8657 CSr -.9622

LS4 2447.8 MSA _35.2 554 19.9

_L] 2380.0 EL2 126.4 4LF 12.17

¢_ CAT£ rE8 5 1969 FLIGHT TIME J_,00 AI_IVAL CATE hUG 12 !969

P¢ELICX_ENTRIC CONIC

RL 147._O LAL .00

RP 108.24 LAP -2.|l

RC 168.410 GL 14.53
PL4NI[TOC[NTRIC CONIC

C3 13.623 _ _.953

LNf..J447NTH LN_T.H TIME
63.86 71 53 48

114.14 3 43 40
65.86 21 5_ 48

114.14 3 43 40

65.86 2J 53 48

J1&.J4 3 43 40

DIST*NC£ 541.610

LOL 136.O2 VL 26.B28 GAL 4.07 _ZL 87.87 _ 26|.95 S_A J22.9! ECC .21177

LOP 37.97 VP 37.046 GAP 10.|5 A21_ _,_O 7AL |64._0 TAP 66.46 RE4 96.88

GP -15.73 ZAL 65.70 ZAP 160._4 ET$311.57 Z/_ |28.97 ETE J92.20 2AC 145.4B

OLA )6.55 RAL 67,14 RA0 6567.6 vl[A. |1.705 PTH 2.06 VHP 7.16l CPA _ 1.73
L-I TIME IN] LAT IN] L._ IN] RT AS_ IN] AA'NTH _NJ TZME PC) CST TIM

4075.?_ -26.72 173._6 ?94.40 64.07 ?3 0 34 3425.3

2932,80 -26.70 91.10 294.39 64.06 4 32 33 2332.8

4025.28 -26.72 173.26 294.40 64.07 23 0 54 3425.3

2937._0 -26.70 9|.10 294.39 64.06 4 37 33 L_J32.8

4025.28 -26.72 |73._6 294.40 64.07 23 0 54 3425.3
7932,80 -76,70 9J,JO ?94,39 64.06 4 32 33 2332.B

IN(. 2.1322 V! }0.206

APO 148.94 V2 35.010

ETC 180.03 CLP*168.24

R_P 52.50 [CO |.7571

IN| ? LIt IN| 2 LONG
-23.37 165.37

-23.96 83.21

-29.97 J65,37

-29.96 03.21

-29.97 |65.37
-29.96 _3.?1

ORBIT 0ETER_41NATION ACCURACY

ST 2174.4 SR 504.3 SS 550.9

CRT .3485 CRS -.8166 CST -.9566

LSA 2288.1 xS_ 225.6 SS_ 19.4

ELl 2226,8 EL? J56.1 _LF 12,48

GIrFERENTIAL CCRRECTION5

TG£ 1.3264 TR4 J._(W_| 7C3-5,4983 B_ 1,1490

RC£ .3436 RRA .|525 RC3 -,1721FAU .03387

FOE .4367 FR4 1.|534 FC3-1.8771BSP J_854

BO£ 1.3702 EW_A J.8663 BC_ 5,5010 F._ ° -774

MI0-COURSIE [W;ECUIION 4CCURACY

SGT 581_.6 S_ 585,1 SG3 227.5

RRT .7263 RRF .7_74 gTr .9563

5G_ 5847.9 WZ3 .0138 RI3 .9564

5(,I 5834.1 S.(,? 401.1 THA 4.?0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)

LAUNCH CATE FEe 5 J969 FLIGHT TIf4E 190.00 ARRIVAL CATE AUG 14 ]969

HEL]C_ENTR]E CONIC

RL |47.50 LAL .00

RP 108.20 LAP -l.96

RC ]70,&74 GL 12.98

PLA_T_ENTRI{ CONIC

C3 J6.635 VHL 4.079
LNCH AZMTH LN(.H TINE

67._9 22 18 59

112.1| 3 46 Z9

67.99 22 18 59

|12.1i 3 46 29

67.B9 22 18 59

ll?.ll 3 46 29

LOL 136.02 VL

LOP 41.|7 VP

GP -14.64 ?AL

OISTAK[ 547.249

26.792 GAL 4.57 AlL 88.0} KA 265.15 _A 122.69 ECC .21674 INE 1.9665 Vl 30.206

37.032 GAP 10.55 AZP 90.17 TAL 163.01 TAP 68.16 RCA 96,10 APO 149.28 VZ 35.023

62.90 ZAP 16J.88 ETS }10.21 ZAE I28.98 ETE 191.74 ?AC |47.59 ETC I79.64 CLP-169.?2

CLA 35.}5 RAL 70.64 RAO 6567.7 VEL I1.746 PTH 2.07 VHP 7.382 OPA 2.93 RAP 54.38

L-I TII4E IN| LAT IN| LONG IN| RT 4_ IN| A_TH IN| TIM( PO CST TIN INJ 2 LAT

4006.24 -25.48 171.08 298.45 64.63 Z5 25 45 3406.2 -28.68

2980.43 -25.47 94.2_ 298.44 64.61 4 36 9 23_0.4 -28.67

40(36.24 -25.48 ITI.0B 298.45 64.63 23 25 45 3406.2 -78.68
2980.43 -L:_5.47 94.25 298.4_ (;4.6| 4 36 9 23#O.4 -26.67

4006.24 -25.48 171.08 298.45 64.6} 2} 25 45 3406._ -28.68
2980.4} -25.47 94.25 298.44 64.61 4 36 9 2380.4 -28.67

DIFFERENTIAL CORRECTIONS

TDE 1.2112 TRA 2.1263 TC3-5.2050 BAU I.|58l

RCE .3457 RRA .|662 Re3 -.|552 FAU .03|46

rOE .3606 FRA J,2086 FC3-1.6384 B._ |9038

BOE 1.2596 BRA 2.1328 BC3 5.207} FSP -746

LAUNCH CATE FEB 5 |969

MID-COURSE EXECUTION ACCURACY

S_,T 5859.6 .$GR 577.7 $G3 218.2

RRT ,7125 RRF .6930 R1T .9570

58_.0 R23 .0J|2 R|3 .957J

_1 5874.| ,T_Z 404.4 THA 4.04

FLIGHT TIW[ |9'Z.00

E(C 1.2738

IN| 2 LONG

163.26

86.42

163.26

86.42

163.26

86.42

ORBIT OETERNIN_TION ACCUR4CV

ST 2029.4 SR 49}.Z $5 513.5
CRT .92/33 ORS -.7550 CST -.9506

LSA ZI36.1MSA 249.4 SSA I8.7
ELI 2080.0 EL2 188.2 ALF 12.7|

ARRIVAL DATE AUG |6 1969

HELIG(ENTRIC CONIC

RL |47.50 LAL .[30

RP 108.16 LAP -|.80
RE 172.518 GL 11.44

PLANETO(ENTRIC CONIC

(3 17.847 VHL 4._25
LNCH 47MTH LN_H TTI4£

7o.o8 22 45 2

109,92 3 47 J

70.08 22 45 2

109.92 3 47 l

110,O0 4 0 42

110.00 3 34 27

OISTAN(.E 552.849

LOL |36.02 VL 26.756 GAL 5.10 AZL 88.20 HCj 268.56 S_4A 122.47 ECC .22_|1 IN( 1.8021
LOP 44.37 VP 37.018 GAP |0.96 A2P 90.05 TAL |6|.52 TAP 69.87 RCA 95.27 APO |49.67

GP -14.I] ZAL 60.17 2AP 162.87 ETS 308.63 ZAE 128.98 ETE |91.32 ZAC 149.72 ETC 179.|3

DLA 34.|4 RAL 7}.96 RAO 6567.7 VEL |l.800 PTH _.09 VHP 7.616 0PA 4.07 RAP 56.30

L-I TII4E INJ LA7 [NJI.(_N4_ INJ RT _._,( ZNJ A]'MTH IN| 1THE- PO CST TiM IN| 2 LAT

3983.B6 -24.2J 168.66 30_.47 _.16 Z_ 5I 26 }38}.9 -27.}5

30_5.30 -24.19 97.90 302.46 65.14 4 37 36 24}5.3 -27.33
398}.86 -24.21 |68.66 302.47 65.16 23 51 _6 }}83.9 -27.35

3035.30 -_4.19 97._ 30_.46 65.14 4 }7 36 2435.3 -27.33

2993.58 -25.35 95.22 303.04 66.26 4 50 36 2393.6 -26.33

_O73.57 -Z3.06 100.30 }0|._7 64.04 4 25 4| 2473.6 -26.35

OIFFER£NTIAL CORRECTIONS NI0-C.._URSE EXECUTION ACCURACY

TOE I.O936 TRA 2.410} TC3-4.8759 B_J J.|6_8 .T_T 56_N_.8 _ 570.9 _G3 209.3

ROE .3491 _RA .|8|0 RC3 -.1390 FAU .02909 _T .7003 _ .6808 RIT .9576

FOE .29|5 FRA 1.2641 rc}-I .41I_ B_ = J�JL_"_ _ 5924.3 R_3 .0097 RI3 .9577

ODE 1.1480 _RA 2.4171 6C3 4.8779 F_ -714 _K;| 5910.4 S(,E 406.6 TH_ 3._0

Vl 30.206

V2 35.036

CLP-170.18

ECC 1,2_37
IN| 2 LONG

160.90

90.15

I60.90

90.15

87.31

92.69
ORBIT DETERNINATION ACCURACY

ST |90_.5 $R 481.8 55 485.Z

CRT .88J7 CRS -.6629 CST -.9460

LS_ 2002.7 MSA 275.5 SSA I8.0

ELI I949.9 EL2 221.8 ALF 12.76

L&UNCH DATE" FEB 5 1969 FLIGHT TIM( 194.00 4RRIV_L DATE AUG 18 1969

HELIOCENTRIC CONIC DISTAN(E 558.404

RL 147.50 LAL .00 LOL 136.02 VL _6.720 GAL 5.66 _ZL 98.36 N(A 271.56 E_4A 122.25 ECC ._2792 INC 1.6382 Vl 30.206

RP |0_,12 LAP -1.64 LOP 47.58 VP 37.005 GAP ll.4l AZP 89.96 TAL |60.0} TAP 71.59 RCA 94.39 APO |50.12 V2 35.050

RE 174.540 GL 9.97 GP -13.63 ZAL 57.52 74P 16}.79 ETS 306.80 ZAE |28.98 ETE |90.94 ZAC 15J._7 ETC 178.54 CLP-171.14
PLAN_TCK_ENTRIC CONIC

C5 |9.283 VHL 4.3910LA 32.92 RAL 77.J3 RAO 6567.8 VEL JJ.860 PTH 2.I0 VHP 7.867 DPA 5.14 RAP 58.28 ECC 1.3173

LNCH AZMTH LN_H TIM( L-I TIM( INJ LAT INJ LCNG [NJ RT AEW_ INJ ATNTH INJ TIM( PO CST TIN INJ 2 LATINJ 2 LONG

72.46 2_ 12 Z! 3956,78 -22.89 165.9J 306.45 65.67 24 18 18 3356.8 -25.98 158.22

i07.54 3 44 52 3096.69 -22.88 102.16 306.44 65.65 4 36 31 2498.7 -25.97 94.47

72.46 23 12 21 3956.78 -22.89 165.9| 306.45 65.67 24 16 J8 3356.8 -25.98 158.?Z

107.54 3 44 52 ]098.69 -22.86 |02.J6 306.44 65.65 4 3_l 2498,7 -25.97 94.47

||0.00 5 IO lI 2836.31 -29.23 84,64 309.2_ 7|.43 5 57 28 22}6.3 -31.48 76.16

110.00 2 50 # 5267.16 -16.83 |1J.86 30}.J3 59.80 3 44 35 2667.2 -21_.72 104.89
CIFFER[NTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT OETER94INATION ACCURACY

TOE .9667 TRA 2.7052 TC3-4.5366 BAU 1.|699 S_T 59_.6 SGR 56}._ SG} L:_0.7 ST I787.9 SR 469.6 55 462.8

ROE .3530 RRA .J962 RC3 -.|250 FAU .02690 RRT .6890 _ .669| RTF .9584 CRT .8298 CRS -,5986 CST -.9430
FOE ._249 FRA 1.3157 FC3-1.2078 BSP J9296 _ 5955.} R2} .0077 RI} .9585 LSA |B81.4 MSA 302.8 SSA 17.2

B0E 1.0291 6RA 2.7123 BC3 4.5383 FSP -689 SG| 594|.3 SG2 407.3 THA 3.76 ELI IBID.8 EL2 255.9 ALF 12.55

LAUNCH DATE FEB 5 1969 FLI_4_T TIE 196.00 ARRIVAL DATE AUG _3 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP |08.08 LAP -|.47

RE 176.542 GL 8.57

PLAf_ TCK_ENTR IC CONIC

C3 20.973 VHL 4.580

LNO'I AZHTH LN(H T|_4E

75.08 23 4I 35

104.92 } 39

75.08 23 41-35

104.92 3 39 22
JlO.O0 5 49 43

110.00 2 }4 L=O

DIFFERENTIAL CCRR_CT!CN5

TOE .8358 TRA 3.017! TC3_4.|83} BAU |.J7}4

ROE .5578 RRA .2121RC} -.Ill8 FAU .O2476

FOE .1635 FRA 1.3670 FC3-|.0220 BSP J9434

_0E ,9092 _RA _.0_46 BC3 4.1848 FSP -663

DISTANCE 563.907

LO.. |36.02 VL _6._4 GAL 6._5 AZI. 88.5} _ 274.77 ._4A !L_2.04 ECC .2}422 !N( |.47}7 Vl 30.2D6

LOP 50.79 VP _.99"_ GAP ||.87 _ZP B9o_8 TAL !58.56 TAP 73.}} RCA 9}.45 APO 150.62 V2 35.063

GP -13.!8 ZAL 54.97 ZAP J64.66 ET$ 304.70 ZAE !_8o97 ETE J90.59 ZAC J54.O2 ETC |77.86 CLP-|72.09

0C_ _!.72 ¢_L _0.|0 R_0 6567.9 VEL ||.93_ PT_ Z.|Z V,P S.t35 O_A 6.!SR_P eO.29 ECC 1.3452

L-I TIME IN! LAT IN! LONG !NJ RT AS4_ IN! A2'NTH IN! YII4_ t_ CST TIM IN! _ LAT IN! 2 LONG
3922.76 -E!.56 |62.66 3|0.39 66.15 24 46 57 33_2.8 -24.59 155.03

3|72.74 -2|.54 !07.!7 310.38 66.|4 4 32 |5 2572.7 -24.58 99.54

}922.76 -21.56 |62.66 310.39 66.15 24 46 57 3322;8 -_4._9 i55.03

3!72.74 -2!.54 |07.17 3|0._8 66.!4 4 32 !5 2572.7 -24.58 99.54

2768.45 -_O.60 79.83 314.04 73.97 6 35 52 2168.4 -32.49 71.13

}}75.06 -13.04 117.9'Z _05.68 58.1_ 3 30 35 2775.1 -I7.J6 111.23

NI0-_SE £_ECUTION ACCURACY CRSIT OETERMIN_TION ACCURACY

SGT 5955.4 _ 55_._ SG3 lg'Z.4 ST 1696.7 S_ 457.4 SS 448.l

RRT .6789 RRF .6588 RTF .9592 CRT .7642 CRS -.5080 CSr -.9431

SG_ 5981.2 R2} .006_ RI3 .959_ LSA 1783,3 MSA 329.2 SSA 16.5

SG| 5967.3 ,SG_ 406.8 THA 3.64 ELI |7]3,4 EL2 288.# ALF 11 .9_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH (3ATE FEB 5 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .{]0

RP 108.04 LAP -1 .29

RE 1721.523 GL 7.24

PLANE TC_CENTR IC CONIC

C3 22,954 VHL 4.791

LNCH AZMTH LN4_H TIE
78.08 O 17 59

101.9Z 3 29 IZ

78.08 0 17 59

101.92 ] ?9 1?

110.00 6 21 47

lID.DO Z 24 35

FLIGHT TIME 198.00

DISTANCE 569.151

LOL 136.O2 VL 26.649 GAL 6.88 AZL 88.69 HCA ?77.97 SMA
LOP 54.00 VP ]6.979 GAP 1Z.]7 AZP Bg.BZ TAL 157.10 TAP

GP -1?.78 ZAL 52.53 ZAP 165.47 ETS }02.30 ZAE 1?8.95 ETE

CLA ]0.5] RAL B2.90 RAD 6567.9 VEL 12.014 PTH 2.14 VHP

L-I TIME INJ LAT INJ LC_ INJ RT AS(: INJ AZMTH INJ TIME

3877.14 -20.21 158.61 ]14.79 66.62 I 22 ]7

3261.81 -20.L_ 11].75 ]14.28 66.61 4 73 33
]877.34 -_0.71 158.6| ]14.29 66.62 I 22 37

]761.81 -L:_].L_ 11].25 314.28 66.61 4 2] 35
2722.11 -]I .4] 76.47 318.52 75.B0 7 7 9

]465.03 -9.75 122.82 308.51 57.07 ] 22 20

DIFFERENTIAL CCRR£C TIONS

TOE .7004 TRA 3.3464 TC3-].8261 BAU 1.1745

ROE ,}614 RRA .2287 RC3 -.0994 FAD .02269

FOE .1068 FRA 1.4177 FC3 -.EI5§8 BSP 19558

P._E .789! BRA ].3542 Be3 ].8273 FSP -638

LAUNCH DATE FEB 5 1969

HELIOCENTRIC CONIC

MI0-COURSE EXECUTION ACCURACY

S6T 5977.4 S6R 546.6 St,,] 184.6
RRT .6699 RRF ,6498 RTF .960|

SGB 6002.3 R_3 .0050 R13 .9601

_I 5988.6 St.,2 405.1 THA ].57

FLIGHT TIME L_O0.00

0ISTANCE 574.728

RL 147.50 LAL .00

RP 108.(]O LAP -1.12

RC 180.48] 6L 5.99

PLANETOCENTRIC CCNIC

C3 25.269 VHL 5.027
LNCH AZMTH LNCH TII,_

81._7 O 57 16

98.1] ] I0

I00.00 4 12 22

IO0.O0 Z ]8 25

110.00 6 49 ?7

110.00 2 17 49

DIFFERENTIAL CCRR1ECTIONS

TOE .5642 TRA 3.6978 TC]-3.4658 BAU 1.1712
ROE .3699 ,?RA .Z462 RC3 -.0873 FAU .02062

FOE .0558 FRA 1.4700 FC3 -.7066 8SP 19596

602 .6746 BRA 3.7060 8C3 3.4669 FSP -610

ARRIVAL DATE AUG 22 1969

121.8] ECC .21105 INC 1.]074 Vl 30.206

75.07 RCA 92.46 APO 151.19 V? 35.076

190.27 ZAC 156.18 ETC 177.04 CLP-17].03

8.422 OPA 7.11 RAP 6?.34 ECC 1.3778

PO CST TIM INJ 2 LAT INJ 2 LONG

]?77.3 -?].20 151.04

7661.8 -73.19 105.68
3277.3 -2].20 151,04

7661.8 -73.19 105,68

2122.1 -]].06 67.63

2865.0 -14.02 116.]2

ORBIT DETERMINATION ACCURACY

$7 1629.9 .S,R 444.9 SS 440.0
CRT .6656 CRS -.4157 CST -.9464

LSA 1709.9 MSA 35?.5 SSA 15.7

ELI 1659.3 EL2 ]lB.? ALF 11.01

ARRIVAL BATE JUG 24 1969

LOL 136.02 VL 26.613 GAL 7.54 AZL _.86 I'_A 281.19 SMA 121.62 ECC .24848 INC 1.1385 Vl )0,206

LOP 57.21 VP ]6.965 GAP 12.g0 AZP 89.78 TAL 155.66 TAP 76.84 RCA 91.40 AFrO 151.B4 V? 35.089

6P -12.41 ZkL 50.20 ZAP 166.23 ETS 299.57 ZAE 128.92 ETE 189.99 ZAC 158.]4 ETC 176.06 CLP-17].97

OLA 29.37 RAL 85.52 RA0 6568.0 V[L 12.110 PTH 2.17 VHP 8.731 0PA 8,00 RAP 64.42 ECC 1.4159
L-I TIME INJ LAT INJ LONG INJ RT A._(_ INJ A]'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

• _08.9"2 -18.87 152.9'Z 518.15 67.07 2 0 44 3_8.9 -21.81 145.40

3377.33 -18.85 121.25 518.14 67.06 4 7 7 2777.] -21.80 11].71

3180.24 -22.95 108.34 319.86 70.30 5 5 22 2580.2 -23.42 100.41

3481.25 -14.87 127.02 316.24 63.77 3 16 26 2881.2 -18.27 119.88

2688.15 -31.97 7].97 322.81 77.19 7 34 15 201388.2 -5].40 65.04

5546.09 -6.72 127.14 311.48 56.41 3 16 55 2946.1 -ll.10 120.78

MIO-COUR,_E EXECUTION ACCURACY ORBIT DETE_INATICeW ACCURACY

SC,T 5995.4 SGQ 537.7 SG3 177.2 ST 1590.5 SR 432,5 SS 418.0
RRT .66L_0 Rt_ .6423 RTF .9610 CRT .5983 CRS -.]2B9 CST -.9528

Sr_ 6019.5 R23 .0044 R13 .9610 LSA 1664.7 MSA 370.? SSA 15.1

S_J 6006.0 _2 402.3 THA 3.41 ELI 1617.4 EL2 ]41 .9 ALF 9.68

LAUNCH DATE FEB 5 1969 FLIGHT TIME 202.00 ARRIVAL 0ATE JUG 26 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 107.95 LAP -,94

RC 182.422 GL 4.81

PLANE TOCENTRIC CONIC

C} 27.970 VHL 5.289

LNCH ATMTH LNCH TIME

90.00 2 32 17

9_.00 1 55 71

100.00 4 58 29

lO0.OO 2 11 50

110.00 7 1] 58

110.00 2 12 51

DIFFERENTIAL CORRECTIONS

T_E .4199 TRA 4.0658 TC]-].I200 BAU 1.1671

ROE .]766 RRA .2638 RC] -.0765 FAU .0187]
rOE .OO67 FR_ 1.5209 FC] -.5796 8SP 19715

ODE .5641 BRA 4.074] BE] 3.1710 FSP -588

LAUNCH OATE FE_ 5 1969

DISTANCE 58D.076

LOL 136.07 VL 26.578 GAL B.25 AZL 89.0] HCA 284.4_ SMA 121.41 ECC .25657 INC .9656 VI 30.206

LOP 60.4_ VP 36.95? GAP I].46 *_P 89.76 TAL J54,24 TAP 7B.6] RCA 90.26 APO 157.56 V? 35.101

GP -I?.07 ZAL 47.99 ?AP 166.9? El5 296.4B Z}E 128.89 ETE 189.72 Z_C 160.49 ETC 174.85 CLP-174.91

OLA Z8.74 RAL 87.97 RA0 6568.1VEL 12.221PTH ?.?O VHP 9.064 _PA 8.84 RAP 66.5] ECC 1.4603

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3558.44 -19.09 134.67 ]22.6] 68.68 ] 31 55 795_.4 -21.82 127.01

]678.20 -15.97 142.O2 ]21.27 66.30 ? 56 40 _78.? -19.04 114,69

_387.02 -74.95 102.13 324.83 7Z.98 5 49 56 7407,0 -77.04 93.96

36?4.83 -10.39 135.37 ]16.49 61.81 ] 12 15 }0?4.8 -14.08 128.48

2662.97 -]2.]] 72.10 3?6.96 78.74 7 58 21 2063.0 -33.61 63,1D

3621.66 -3.86 111.1Z 314.53 56.01 ] 13 15 3021.7 -8.]0 124.84
MI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

.S_T 6008.0 S(.R 527.5 ,¢r_.,] lT0.I ST 1570.5 SR 419.4 SS 4]9.7

RRT .6547 RRF .6351RTF .9622 CRT .503_ CR$ -.2446 CST -.9603
$68 6031.1 R'Z] .0032 RI3 .9622 LSA 1640.0 MSA 381.9 SSA 14.5

SGJ 6017.9 S(,2 ]98.1 THA ]._(] ELI 15_5.5 EL? ]58.9 ALF 8.O_

FLIGHT TIME 204.00 ARRIVAL DATE JUG 28 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .[]O

RP 107.9_ LAP -.75

RE 184.340 GL ],70

PLANETOCENTRIC CONIC

C3 31.123 VHL 5.579
LNCH AZMTH LNCH TIME

90.00 ] 34 19

90.00 1 11 3]

113(3.OO 5 31 29

1(30.OO 1 57 4
110.00 7 35 59

110.00 2 9 3

DIFFERENTIAL CORRECTIONS

TOE .272] TRA 4.4_66 TC]-?,7_45 BAU 1.1589

ROE .3819 RRA ,2818 RC] -.0662 FAU ,01687

rOE -.0385 FRA J.5737 FC] -.4692 BSP 19803

OOE ,4706 BRA 4.4655 BC3 2.7853 FSP -566

DISTANCE 585.233

LOt. 136.02 VL 26.544 GAL 9.01AZL 89.21HCA 287.61 ,_4A 121.21ECC .26539 INC ,7875 VI _O.706

LOP 63.64 VP 36.940 GAP 14.07 AZP 89.76 TAL 152.84 TAP 80.46 RCA _9,04 APO 15].]B V2 35,114

GP -11.76 ZAL 45.91ZAP 167.55 ETS 29"Z.99 ZAE 128.83 ETE 189.47 ZAC 162,64 ETC 173.]3 CLP-175.86

DLA 27.15 RAL 90.26 RAO 6568.2 VEL 12.349 PTH 2.2] VHP 9.424 DPA 9.62 RAP 68.67 ECC 1,5122

L-; TIME ]NJ LAT INJ LCN(; INJ RT A._. INJ A]'NTH |NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG
3411.96 -72.44 125.18 ]28.13 72.26 4 31 11 2_12.0 -24,65 117.21

3878.16 -10.16 153.83 ]22.94 6].43 ? 16 11 ]?78.2 -13.65 146,_9

3034.25 -25.95 98,5] ]29.28 74.62 6 22 4 2434.2 -27.81 90.23

3731.10 -6.91 141.30 321.20 60.85 ? 59 15 3131.1 -10.75 134.61

2644.69 -]2.58 70.7] 331,06 79,02 8 20 4 2044,7 -]3.75 61,69

3693,43 -I.l? 134.87 317.63 55.83 ] 10 37 ]09].4 -5.60 178,65

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 6015.6 SC,R 516.4 SG3 163.3 ST 1571.0 SR 406.1 SS 444,9

RRT .6479 RRF .6287 RTF .9635 CRT .4091CRS -,1694 CST -.9681

56B 60]7.7 R_3 .002] RI] .9615 LSA 1637.4 MSA 386,6 SSA 13.9
S_I 6024.9 SG2 ]92.7 THA 3.20 ELI 1580.3 EL2 368.4 ALF 6.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69p

LAUNCH CATE FEB 5 1969 FLIGHT TIME 206,00

HELIOCENTRIC CONIC DISTANCE 590,331

RL 147.50 LAL .00 LOL J 36.02 VL 26.510 GAL 9._3 AZL P9.40 HCA _9_,83 5_4A

RP 107.88 LAP -.56 LOP 66.85 VP 36.927 GAP 14.73 AZP 89.79 TAL 151.48 TAP

RE 186.236 GL Z.67 GP -11.47 ZAL 45.94 ZAP 168.10 ETS Z89.07 ZAE 128.76 ETE
PLANE TC)CENTRIC EChoIC

C3 ]4.B05 VHL 5.9C_] CLA 26.10 RAL 92.58 RAO 6568.4 VEL 12.497 PTH Z.26 VHP
LNCH ATMTH LNCH TIME L-[ TIN_ INJ LAT

90.00 4 9 40 5550.41 -2].65

90.00 0 53 lO 5996.07 °6.50

100.00 5 58 40 2998.99 -16.57

100.00 1 46 51 3822.72 -5.85
110.OO 7 55 55 2652.14 -32.75

liD.DO 2 6 6 5762.53 |.5!

DIFFERENTIAL CORRECTIONS

TDE .1198 TRA 4.8725 TC5-2.4640 BAU 1.14F_

ROE .3916 ERA .2999 RC5 -.0566 FAU .01507

FOE °.0807 FRA 1.6272 F(3 -.5749 85P 19876

BOE .4095 BRA 4.88|5 BC3 _.4646 FSP -544

ARRIVAL C=TE AUG 3D 1969

LAUNCH DATE FEB 5 1969

12J.01 ECC .27505 INC .6029 VJ 30.206

82.31 RC= _7.73 =PO 154.29 V2 35.196

1_9.24 ZAC J64.76 ETC J71.38 CLP-176.82

HELt_ENTRIC CONIC

RL 147.50 LAL .O0
RP 107.85 LAP -.37

RC 188.109 GL 1.71

PL=_TOCENTRIC CONIC

C3 39.113 VHL 6.254
LNCH ATHTH LNCH TIME

90.00 4 57 _5

90.00 0 AO 57

100.00 6 22 5
100.OO 1 39 10

110.OO 8 14 2

110.OO 2 3 42

9.814 0P= 10.34 R4P 70,82 ECC 1.5728

INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

121.08 531.63 73.96 5 5 30 2750.4 -2_.63 112.97
160.56 325,55 62,5B J 59 46 5596.1 -I0.15 153.78

96.09 333.50 75.77 6 48 59 2399.0 -28.26 87.70

146.37 324.10 60.35 2 50 34 3222.7 -7.77 139.78

69.79 335.05 79.55 8 39 47 2032.1 -33.83 60.72
|_8.47 320.76 55.85 3 _ 48 3162.3 -2.9_ 132.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC.T 6019.0 SGR 504.5 S_3 156.9 ST 1587.4 SR 392.6 SS 45_.7
RRT ,_115 _ .6229 RTF .9650 CRT .3181CR$ -.|0_0 CST -.9753

SG6 6040.0 RZ3 .0016 R15 .96§0 LSA 1652.5 MS= 385.! ss4 13.3

S(,1 _027.7 ._2 386,2 THA 3.09 EL1 1592.6 EL2 371.O ALF 4.76

DIFFERENTIAL CCRRECTION$

TOE -.0338 TRA 5.3189

ROE .4000 RRA .5182

roe -.I18e FRA 1.6848

8oE .401= _A 5.5284

FLIGHT TIME _08.00 ARRIVAL DATE SEP 1 1969

gISTANC£ 595.505

LOt. 156.02 VL 26.476 GAL 10.70 AZL 89.59 HCA 294.05 5MA 120.81 ECC .28§64 IN(; .4099
LOP 70.07 VP 36.914 GAP 15.44 AZP 89.83 TAL 150.16 TAP 84.21 RCA 86.50 APO 155.52

GP -11,21 ZAL 42.JO 2AP 168.58 ET$ 284.71ZAE 1_8.67 ETE 189.03 ZAC 166._5 ETC 168.80

OLA 25.09 RAL 94.55 RAO 6568.5 VEL 12.668 PTH 2.30 VHP 10.2_90PA J1.01 RAP 72.9_ ECC 1.6437

L-Z TIME INJ I.AT INJ LCNG INJ RT A_C INJ A_TH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

3311.58 -24._ 118.45 3_.8_ 75.10 5 32 48 2711.6 -26.17 110.25

4093.86 -5.38 166.06 328.39 61.87 1 49 11 3493.9 -7.12 159.37
2974.74 -26.96 94.40 357.58 76.58 7 11 40 2374.7 -28.54 85.95

3905.93 -1.O5 150.95 327.09 60.12 _ 44 16 5]05.9 -5.00 144.4|

2624.50 -52.83 69.21 5]8.99 79.88 8 57 46 2'024.5 -33.87 60,13

3828.94 4.05 141.95 523.92 56.05 5 7 51 3228.9 -.44 135.74

ORBIT DETER_41NATION =CCURACY

ST 1616.5 SIR 579.0 SS 462,6

CRT .2362 CRS -.0480 CS7 -.98J5

LSA 1681.4 HSA 378.5 SSA 12.8
ELI |619.1 EL2 367.7 ALF 3.34

V! 30.206

V2 35,138

CLP-177.79

MI0-COURSE E_ECUTICN ACCURACY

TC3-2.1566 BAU 1.1280 5GT 6019.0 _ 491.3 SG3 150.9

RC3 -.047_ FAU .01326 RRT .6558 K_ .61_0 RTF .9667

FC3 -.2936 BSP 19854 _ 6039.0 R23 .0013 R15 .9667

BC5 2.1571 FSP -52| ,_GI 6017.I SG2 378.7 THA 2.98

LAUNCH 0=TE FEB 5 1969 FLIGHT TIME 2|O.OO =RRIV=L DATE 5EP 3 2969

HELICX:ENTRIC CCNIC

RL 147,5D LAL .O0

RP 107.8| LAP -.18

RE 189.959 GL .81

PL=NCTCwCENTRIC CONIC

C3 44,166 VHL 6,646

LNCH =ZMTH LNCH TINE
90.00 5 1 14

90.00 0 31 52

JOO.O0 6 42 42

IO0.O0 1 35 5

llO.OO 8 30 53

110.OO 2 I 44

01STANCE 600.127

LOt. 136.02 VL 26.443 GAL 11.64 =2L 89.79 HCA 297.27 SM= 120.62 ECC .29728 INC .2067 vl 30.206

LOP 73.29 VP 36.901 GAP 16.22 AZP 89.91 T=L 148.88 TAP 86.16 RCA 84.76 APO 156.48 V2 3fi.150,,

GP -10.97 Z=L 40.59 ZAP 168.97 ETS 279.89 ZAE 128.55 ETE 188.82 Z=C 168.90 ETC 165.26 CLP-178.77

CL= 24.13 RAL 96.18 RAO 6568.7 VEL 12.866 PTH 2.34 VHP 10.704 OPA 11.62 RAP 75,15

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L=T

3285.67 -24.80 116.68 340.90 75.88 5 56 O 268_.7 -26.50

4i8i.06 -.57 170.92 351.35 61.69 1 41 33 358|.1 -4.35

2958.52 -27.21 93.26 341,54 77.13 7 3? J 2358.5 -28.71

3985.44 1.59 155._O 330.14 60.15 2 39 28 3383.4 -2.39

2621.14 -32.87 68.95 54_.86 80.03 9 14 14 2021.1 -33.89

3893.59 6.50 145.35 527.10 56.37 3 6 37 3293.6 2.04
DIrFERENTIAL CORRECTIONS

TOE -.1965 TRA 5.7914 TC3-I.8724 BAU 1.105B

RD6 .4086 ERA .5559 RC3 -.0590 FAU .01157

FOE -,1560 FR= 1.745_ rC3 -.2268 85P 19917

BOE .4533 8R= 5.F, OII 8C3 1.8728 FSP -502

MID-CCUR5E EXECUTION ACCURACY

5GT 6012.9 SC,R 476.9 SG3 145.2

RRT .6296 RRF .6128 RTF .9687
_O51.8 R_5 .0007 RI3 .9687

SGI 6020.4 SG2 570.1 THA 2.87

ECC 1.7269

INJ 2 LONG
108.43

164.28

84.7P

148.68

59.87

139.11

ORBIT DETERMINATION ACCURACY

ST IE51.7 SR 364.9 SS 473.7

CRT .1604 CRS .0017 CST -.9864

LSA 1717.6 MS= 368.1 SSA 12.2

ELI 1652,8 EL2 359.9 =LF 2.13

LAUNCH DATE FEB 5 1969 FLIGHT TINE 212.00 AR_IVAL DATE SEP 5 1969

HEL I(X:EN TRI C CONIC

RL 147.50 LAL .00

RP 107.78 LAP .01

RC 191.786 GL -.03

PLANK TOCENTRIC CONIC

C3 50.112 VHL 7.079

LNCH AZHTH LNCH TIME

9O.OO 5 21 48

90.00 0 24 41
1oo .od 7 _ 4

100.00 I 28 5

110.00 8 45 36

110.00 2 0 3

DISTANCE _O4.759

LO_ 1_6.O2 VL 26.411 GAL 12.67 A2'L gO.Ol HCA 300.50 ,T_4A IL_3.43 ECC .31013 INC .DO00 V! 30.?06

LOP 76.52 VP _.889 GAP 17.06 AZP 90.00 TAL 147.66 TAP BB.16 REA 83.08 APO 157.78 v2 35.161

GP -10.74 ZAL 38.81 ZAP |69._5 ETS 274.65 Z_ 128.41ETE 188.65 ZAC 170._6 ETC 160.18 CLP-179.78

OLA 23.22 RAL 97.8_ RAO 6568.8 VEL 13.095 PTH 2.39 VHP 11.214 DPA 12.18 RAP 77.31 ECC I._247

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3268.66 -25.08 J15.52 344.81 76.40 6 16 16 2668.7 -26.70 107.22

4261.56 2.O2 175.40 354.56 61.75 I 55 42 3661.4 -1.77 168.78

2948.56 -27._6 92._6 34_.40 77.47 7 50 13 2348.6 -28.81 84.05

4056.69 4.07 159.25 335,23 60.56 2 35 42 3456.7 .09 152.70

2621.54 -52.86 68.99 346.67 BO.0| 9 29 17 L_021.5 -33.89 59.90

5956.47 8.86 148.69 550.29 56.85 3 5 59 3356.5 4.45 142.40

MIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 6002._ S6R 461.5 SG3 159.7 ST 1691.5 SR 550.6 55 486.2

RRT .6231RRF .6075 RTF .9708 CRT .0936 CRS .0439 CST o.9902

60_0.2 R25 .0005 R15 .970R LSA 1759.O MS= 355.2 SSA II.7

S(,1 6009.4 $62 360,4 TH4 2.75 EL_ 1691.8 EL2 349.0 ALF 1.16

DIFFERENTIAL CORRECTIONS

TOE -.3648 TRA 6.2_4 TC3-I.EO66 BAU 1.0766

ROE .4175 RRA .5530 RC5 -.0515 FAU .009_8

FOE -.|911 FRA 1.8069 FC3 -.1707 BSP 19954

BOE .554fl 8RA 6.3083 8C3 1.6069 FSP -485
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH DATE FEB 5 1969 FLIGHT TIM[ 214.00 ARRIVAL CATE SEP 7 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP |07.75 LAP .20

RC 193,588 GL -.81

PLANE TOCENTRIC CONIC

C3 57.139 VHL 7,559

LNCH AZNTH LNCH T|I4E

90.00 5 39 56

90.00 O 18 46
10t3.00 7 17 31

100.00 1 23 52

110.00 B 59 19

110.OO 1 58 34

DIFFERENTIAL CCRRECTXONS

TOE -.5385 TRA 6.8437 TC3-1.3605 BAU 1.0394
RO£ .AZ69 RRA .3691R(3 -.0243 FAU .00820

FOE -.2245 FRA 1.8748 VC3 -.1243 BSP J9974

80E .6872 8RA 6.8537 Be3 1.3607 F,_P -463

OISTANC£ F_9.175

LOt. 136.02 VL 26.379 GAL 13.78 A2L 90.24 HCA _03.72 .SNA 120.25 [CC .32434 INC .2381 Vl 30.206

LOP 79.74 VP 36.876 GAP 17,99 AZP 90.13 TAL 146.51 T4P 90.24 RCA 81.25 4PO 159.25 V2 35.172

6P -10.54 7AL 37.35 ZAP 169.43 ET5 269.01ZAE 128.23 ETE 188.43 ZAC 172.69 £TC 152.51 CLP 179.19

OLA 22.35 RAL 99,39 RAD 6569.0 VEL 13.360 PTH 2,d4 VHP 11,776 DPA 12.69 RAP 79.47 [CC 1.9404

L-I Title INJ LAT INJ LON6 INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3258.38 -25.24 i14.81 348,60 76.72 6 34 14 2658.4 -26.82 106.49

4336.57 4.43 179.61 337.40 62.0(3 1 31 3 3736.6 .65 172.97

2943.71 -27.43 92.21 349.16 77.63 8 6 35 2343.7 -28.86 83.70

4126.47 6.41 163.09 336.32 60.74 2 32 38 3526.5 2.46 156.53

2625.26 -32.82 69.27 350.40 79.85 9 43 4 2025.3 -33,87 60.19
4017.68 I|.J2 151.99 333.47 57.47 3 5 32 3417.7 6.75 145.62

MI0-C, OURE EXECUTION ACCURACY OR61T 0ETERMINATION ACCURACY

5GT 5988.0 SC.R 444.5 S_3 134.6 ST 1732.5 SR 336.1 SS 500.0

RRT .6162 R_F .e319 R'rF .9731 CRT .0355 CRS ,0802 CST -.9930

SGe 6004.5 _3 .0002 RI3 .9731 LSA 1802.4 MSA 340.5 SSA 11.2

`%1 5994.3 `%2 349.7 THA 2.63 ELI 1732.6 EL2 335.9 ALF .41

LAUNCH OATE F68 5 1969 FLIGHT TINE 216.00 ARRIVAL [?ATE SE.P 9 1969

HELIOCENTRIC CONIC 0IST/0qCE 613.324

RL 147.50 LAL .00 LOL 136.02 VL 26.348 GAL 15.00 AZL gO.A9 H_ 306.95 5044 120.07 ECC .34012 IN(; .4864 Vl 30.206
RP IO7.71 LAP .39 LOP 82.97 VP 36,864 GAP 19.02 A2"P 90.29 TALJ45.44 TAP 92.39 RCA 79.23 APO 160.9! V2 35.182

RE 195.366 GL -1.53 GP -10.35 ZAL 36.03 ZAP I69.48 [T$ 263.05 Z_E |28.01 ETE 188.24 ZAC 174.28 [TC 140.32 CLP 17_ .11

PLAN[TCXTENTRIC CONIC

(J 65.466 W.tL 8.09_Z OLA ZI._ RAL f00.78 RAO 6569.2 V£L I3.669 FTH 2.50 WAP I2.399 OPA I3.15 RAP 81.6! ECC 2.0777

LNCH AZNTH LNCH TIIAE L-I TIN[ INJ LatT INJ lONG INJ RT ASC INJ A2'NTH |NJ TII4[ PO C$T TIM INJ 2 LAT INJ 2 LONG

90.OO 5 56 3 3253.45 -25.32 114.47 352.28 76.87 6 50 16 2653.4 -26.87 IO6.14

90.00 0 13 45 4407._ 6.69 183.62 340,45 62,42 I 27 13 3807,7 2,95 176.94

100.00 7 32 17 2943.12 -27.44 92.17 352.82 77,66 8 21 20 2343,1 -28.87 83.66
100.00 I 20 12 4193.L_ 8.61 166.82 339.41 61.26 2 30 5 3593,2 4.71 160.20

110.OO 9 11 46 2631.88 -32.74 69.77 354.05 79.57 9 55 _ 2031.9 -33,83 60.70

110.OO I 57 12 4077.LP'_ 13.28 155.2_ 3_,64 38.21 3 5 10 3477.2 8.98 148.79

OIFFERENTIAL CORR[CTION_ MI0-O_R_ E]QECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.7163 TRA 7.4_=O TC3-1.1310 $AU .9903 `iT 5970.3 _gR 4215.6 `%(;3 129.7 ST 1773.0 SR 321 .6 SS 514.9

ROE .437J RRA ._40 R(3 -.0179 FAU .D0645 RRT ,_6 RRF .5960 RTF .9755 (RT -.0J40 CRS .I095 (ST -.9952

FOE -.2555 FRA 1.9498 FC3 -.O852 6SP 19_g2 ,_ 5985.6 1_3 ,O005 R13 .9755 LSA 1845,6 NSA 325.0 SSA 10.7

80E .8391 BRA 7.4459 8C3 1.1312 FSP -445 5GI 5976.0 `%2 3_.2 THA 2.50 ELI 1773.0 EL2 321.6 kLF 179.85

LAUNCH OATE FEB 5 1969 FLIGHT TIME 218.00 ARRIVAL OAT£ SEP 11 1969

HELIOCENTRIC CONIC OISTANCE 617,142

RL I47.50 LAL .00 LO.. 136.02 VL 26.319 GAL 16.34 AZL 90.76 PiCA 310.18 Si'44 119.90 ECC .35770

RP IO7.68 LAP ,58 LOP 86.20 VP 36,852 GAP 20,16 AZP 90.49 TAL 144.47 TAP 94,65 RC4 77.01

RE 197.118 GL -2.20 GP -10.17 ZAL 34.84 ZAP 169.40 ETS 256.89 74£ 127.74 ETE 188.06 ZAC 175.42

PLANE TOCENTRIC CONIC

C3 75.456 VHL 8.687 OLA 20.77 RAL I02.02 Rk0 6569.5 VEL 14.029 PTH 2.56 VHP 13.093 OPA 13.55

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LCNG INJ RT AS_ INJ AZNTH |NJ TINE PO CST TIM

90.00 6 10 23 3252.86 -25.33 1J4.43 353.83 76.89 7 4 36 2652.9

90.00 0 9 22 4475.17 8.BO 187.46 343.47 62.98 1 23 57 3875.2

IOO.00 7 45 31 2946.09 -27.40 92.38 356.36 77.55 8 34 37 2346.1

IOO.O0 1 16 55 4257.19 10.68 170.44 342.47 61.92 2 27 52 3657.2

110.OO 9 23 2 2641.01 -32.62 70.45 357.60 79.17 10 7 3 2041.0

110.OO I 55 54 4135.02 15.33 158.48 339.78 59.06 3 4 49 3535.0

INC .7569 Vl 30.206

4PO 162.79 V2 35.192

£TC 120.98 CLP 177.00

OIFFERENTIAL CORR1ECTICN8

TD£ -,907J TRA 8,D722 TC3 -,92,_ 9AU ,93_0

ROE .4474 RRA ,3965 RC3 -.0123 FAU .00471

FOE -.2872 FRA 2.0304 FC3 -.0540 8SP 19916

BOE 1.O114 (_tA 8.08_0 _C3 .9239 FSP -429

NIO-CCURSE EXECUTION ACCURACY

`%T _9,6.6 _ 407.2 `%3 12_.1

RRT .5991 _ .5882 RTF .9780
St_ 5960.6 R23 .0006 RI3 .9780

`%1 5951.7 `%2 325.8 THA 2.36

RAP 83.72 ECC 2.2418

INJ 2 LAT INJ 2 LONG

-26.88 J06.J0

5.11 IB0.12

-28.84 83.87

6.85 163.75

-33.77 61.41

11.11 151.91

ORBIT DETERNINATICN ACCURACY

ST _810.8 SR 308.# SS 5M.3

CRT -.0597 CRS .1377 CST -.9967

LSA 1886.8 NSk 308.7 SSA 10.2

ELI 1810.9 EL2 306.3 ALF 179.40

LAUNCH 0ATE FEB 5 1969 FLIGHT TINE _.00 ARRIVAL O_TE 5EP 13 1969

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 107.66 LAP .77

RE 198.846 GL -2.82

PLANET(XENTRIC CONIC

C3 87.444 VHL 9.351

LNO4 AZ)4TH LN(H TIME

90.00 0 5 26

100.00 7 57 19

100.00 1 13 54

110.00 9 33 8

110.OO 1 54 _4

DISTANCE 620.549

LOL 136.02 VL 26.290 GAL J7.82 AZL 91.05 KA 313.41 S_A 119.74 £CC .37737 INC 1.0546 Vl 30.206

LOP 89.43 VP 36.840 GAP 2_,44 AZP 90.72 TAL 143.62 TAP 97.02 RCA 74.55 APO J64.93 V2 35.201

GP -10.01ZAL 33.79 2AP 169.16 ETS 250.63 ZAI_ 127.41ET£ 187.86 ZAC 175.78 £TC 94.97 CLP 175.83

OLA 20.06 RAL 103.12 R_0 6569.7 VIEL 14.450 PTH 2.62 VHP 13.870 OPA 13.91 RAP 85.79 £CC 2.4391

L-I TIME INJ I.AT INJ LONG INJ RT ASC INJ A2NTH INJ TI14_ PO CST TIN INJ 2 LAT INJ 2 LONG

32_.87 -2_.28 114.63 3_9.24 76.60 ? 17 #2 2655.9 -_6.85 _O6._Z
4539.3_ 10.76 191.15 346,45 63.65 1 21 5 3939.4 7.14 184.55

2952.06 -27.31 g_.20 359.76 77,35 8 46 31 2352.1 -28.78 84.31

4318.42 12.62 173.95 345.49 62.68 2 25 52 3718.4 8.86 167.18

2652.29 -32.48 71.30 1.02 78.69 10 17 20 2052.3 -33.69 62.28

419(3.96 17.26 161.67 342.87 60.02 3 4 25 3591.0 13.14 154.97

ORBIT DETERNINATION ACCURACY

ST 1844,6 SR 292.0 Ss 549.3

CRT -.1002 CR5 .1629 CST -.9978

LSk 1924.6 MSA 292.2 SSA 9.7

ELI 1844.9 EL2 290.5 ALF 179.O7

OZFFERENTZAL CCRRI_CTICN$

T02-1.1059 TRA 8.7651 TC3 -.7346 B_J .85_

ROE .4585 RRA .4063 RC3 -.0075 FAU .00_88

F0E -.3183 FRA 2.1200 FC3 -.0285 BSP 19905

8OE 1.1972 8RA 8.7745 BC3 .7347 FSP -414

MID-(XXM_ EXECUTION ACCURACY

`%7 5919.0 _ 3_6.5 ,%3 120.7
RRT .5875 RRF .5785 RTF .9_06

`%8 5931.6 R23 .0009 RI3 .9806

5(11 _9_3,3 `%2 312.5 THA 2.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 196B-69

LAUNCH 0ATE FEe 6 1969 FLIGHT TIN_ 70.00 ARRIVAL 0ATE APR 17 J969

h_ELICX_ENTRIC CONIC OISTAN(E 173.978

RL 147.53 LAL .DO LOL 137.03 VL 25.220 OAL "3.20 AZL 87.54 HCA 75.05 SNA 114.10 ECC .29781 INC 2.4564 Vl _0.201

RP 108.09 LAP E.37 LOP 212.07 YP 35.951 GAP -17.07 A?P 69.5? TAL 187.61 TAP 262.66 RCA 80.12 APO 148.08 V2 35.060

RC 44.0tl GL 11.47 GP 9.63 ZAL 108.17 ZAP 10.40 ETS 250._0 ZAE 158.27 £TE 2.86 ZAC 125.46 ETC 157.55 CLP 3.93
PLAN[TOCENTR|C CC_N|C

C3 29.451 VHL 5.427 0LA 21.61 RAL 22.09 RAO 65r_.2 V[L 12.28| PTH 2.21 VHP 10.967 0PA 20.36 RAP 3(3.65 [CC 1.4847

LNCH AZNTH LNCH T|NE L-| TXHE INJ LAT ]NJ _ |NJ RT A,_ INJ AZNTH INJ TII'IIE PO CST TIN INJ Z LAT INJ 2 LONG

90.00 0 37 J6 3057.53 -27.61 100.60 258.67 83.45 I 28 14 2457.5 -28.23 91.99

90.00 18 52 57 4204,89 .20 172.25 249.79 61.68 20 3 J 3604.9 -3.59 165.62

100,00 2 |3 38 2746.82 °29.49 77.96 258.89 84.85 2 59 24 2146.8 -29.89 69.18

IOO.O0 19 59 16 3_JO.82 J.84 155.60 248.87 60.J6 21 5 47 3390.8 -2.14 149.O8

110.OO 3 53 19 2434.95 -34.15 54.59 259.21 88.42 4 33 54 1835.0 -33.99 45.35

110.00 20 36 4 _875.46 5,82 |44._ 246.40 56.26 21 40 40 3275,5 1.34 158.16

OIFFERENTIAL CORt_CTICN5 NI0-COUR,_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.3079 TRA -.5262 TC3 .3143 BAU .1244 `%T 762.8 _ 432.0 `%3 76.2 ST 371,7 5R 414.0 SS 204.6

RO_ -.3905 RRA .1095 RC3 .031_ FAU .02627 J_T .2158 RK_ °.24|9 RTF -.6847 CRT .6274 CRS .9358 C$T .9644
FOE .1967 FRA .1572 FC3 -.772j BSP 2162 S(,B 876.6 R23 -.0516 R13 -.6908 LSA 569.6 NSA 163.2 5SA 18.8

B(E .4973 BRA .5_15 BC3 .3159 F,_ _ -J_ _| 770.9 5G_ 4|7.4 THA 9.90 ELl 532.1 £L2 162.4 ALF 48.72

LAUNCH OATE FEB 6 19_9 FLIGHT TINE 72.00 ARRIVAL OAT£ APR 19 1969

HEL IOC£NTRIC CCNiC

RL 147.53 LAL .00

RP 108.13 LAP 2.23

RC 44.838 GL 11.33

PLAN[ TOCENTRIC CONIC

C3 L_._7 VHL 5.162

LNCH A2'NTH LNCH TINE

gO.OO O 40 12
9O.O0 18 38 33

IOO.OO 2 15 3'2

t00.00 19 45 54

110.00 3 _3 23

110.00 20 24 32

OISTANCE 1B0.704

LQ. 137.03 VL 25.508 GAL -3.Z7 A2'L 87.72 HCA 78,26 SHA lj5.55 ECC .28214 INC 2.2814

LOP 2|5.28 VP _.|4| GAP -15._16 AZP 89.54 TAL |88.40 TAP 266.65 R_A 82.95 APO 148.15

GP 10.18 ZAb 109.68 ZAP 10.37 ETS _Jo_6 Z_ |56.07 ET[ 4.8J ZAC 126.33 ETC 156.42

0LA _,}J R_L 20_£_ RAO £_(8_J VEL J2.|_ PTH 2.|8 VHP 10.355 0PA 21.35 RAP 3J.62

L-I TINE INJ LAT INJ _ |NJ RT AS( XNJ AZNTH INJ TIM[ PO CST TIM INJ 2 LAT
_Ol.O<J -27.9_ 96,51 255.08 85.47 J 30 14 2401.1 -28.32

4_11.A4 .41 172._ 246.57 61.69 19 48 44 _611.4 -3,38

2_33.71 -_J.7_ 74.03 2_5.LP'Z 86.90 3 0 26 2093.7 -29.86

3_34.05 1,95 J55,75 245.7| 60.17 ZO 52 28 3394.0 -2.03

2_7.57 -34.18 _O.S_ 2_.33 90.61 4 33 IJ 1787.6 -33.72

_72.9_ _.72 144._ 243.37 56.24 21 29 5 3273.0 1.25
OIFF£RENTIAL CCR_ECTION_

ROE -.3742 RRA .107| RC3 .0_03 FAU .O21_15

rOE .1969 FRa .1440 FC3 -.9146 BSP 2_gO

BOg .4823 BRA .5151 BC3 ._853 FSP -203

NI0-_ E_CUTION _CCURAO"
S_T 79"Z.$ SC,R 437.5 `%3 85.0

_r .2442 _F -.2741 R_ -.?034

_05.3 RZ3 -.0_ RJ3 o.7103
5GI _02.5 _E 419.0 THA 10.60

Vl }0._1
V2 35.047

CLP 1.97

ECC 1,4385

INJ 2 LONG
87.86

165.99

65.23
149.26

41.68

138.03

_7 0£TERMIN_TION ACCURACY

ST _82.9 _ 417.1 SS 2102.5

CRT .8361CRS .9415 CST .9627

LSA 578.8 NSA 16J.9 SSA 20.0

ELi 542.8 £1.._ 161.4 ALF 47.92

LAUNCH DATE FEB 6 1969 FLIGHT T|MI: 74.00 ARRIVAL 0ATE APR _I J969

PEL]C(ENTR|C CONIC

RL 147,55 L_L .00

RP i0_.17 L_P 2.09

RC 45.818 GL 11.09

PLAN[TC(£NTR_C CONIC

C3 2_.266 VHL 4.926

LNCH ATNTH LN_H TII4_

90.00 0 44 0

90.00 18 22 55
IOO.O0 2 18 15

IO0.O(3 19 31L_

110.00 3 54 7

I10.OO _O 11 59

ÜISTAN(E 187.438

LOL 157.05 VL 25.770 G_L -3.55 JZL 87.89 HC_ 81.A6 5NA 116.92 £CC .26781

LOP 218.49 VP 36.314 GAP -14.94 AZP 89.69 TAL 189.25 TAP 270.71 R(4 85.61

GP 10.79 2AL 111.3(3 ZAP 10.79 ETS 27_.67 ?A£ 154.0_ £TE 6.61 ZAC 127.12

OLA 20.08 RAL 19.17 RAO 6568.0 VEL 12.068 PTH 2.16 VHP 9.774 OPA 22,37

Lo! TIV_. INJ LAT INJ LONG INJ RT AS,( |NJ AZNTH INJ T_I4[ PO CST TIN

2942.36 -28.22 92.23 251.51 87.60 I 53 3 2342.4

4223.97 .81 173.32 243.40 61.69 19 33 19 3624.0

2638.47 -29.88 69.93 251.57 89.06 5 2 14 2038.5

4003.10 2.26 156.28 242.6(3 60.19 20 38 5 3405.1

2338.53 -5A.08 47.07 251.48 92.87 4 35 6 1738.5

3875.80 5.83 144.41 240._8 56.26 21 16 35 3275.8
01FFER[NTIAL CCRRECTION5

702 -.2983 TRA -.4793 TC3 .4572 BAU .1502

R0£ -.3590 RRA .1054 RC3 .0738 FAU .0J026
FOE .1950 FRA .1284 FC3-1.O797 OSP 2431

BO_ .4668 8RA .4_O8 BC3 .4631 FSP -234

MI0-COURS_ EXECUTION ACCURACY

_.T B_.0 _,R 443.5 _3 95.0

RRT .2748 RRF -.3104 RTF -.7219

934.0 R23 -.0433 RJ3 -.7299

.%1 834.1 `%2 420.2 THA 11.35

INC 2.1105 ¢1 }0,20J

APO 148.23 v2 55.033

ETC 155.43 CLP -.O3

RAP 32.55 ECC 1,3994

INJ 2 LAT INJ 2 LONG

-28.26 83.57

-2,9B 166.69

-29.69 61.13

-1,72 149.76

-33.30 37.91

1.36 138.18

ORBIT OETERI4INATION ACCURACY

ST 390.3 SR 419.4 SS 197.3

CRT .842B CRS .9469 CST .9597

LS_ 584.0 MS_ 160._ SS_ 21.3

ELl 550.l £L2 160.2 _LF 47.45

LAUNCH OAT£ FEB 6 1969 FLIGHT TIN[ 76.00 ARRIVAL 0ATE APR 23 1969

H_LIO(£NTRIC CONIC

RL 147.53 LAL .00

RP 108.21 LAP 1.93

RC 46.944 GL 10.75
PLANET_£NTRIC CONIC

C3 L_'Z.247 _ 4.717

LNOq A2'NTH LNCH TINE
90.OO 0 48 36

90.00 JB 6 2"4

IOO.OO 2 21 45

100.00 19 15 54

110.OO 3 55 32

1|0.00 19 58 _6

O|STANCE 194.177

LCL 137.03 VL 26.009 GAL -3.44 AZL 88.06 PICA

LOP 221.69 VP 36.471 GAP -13.96 AZP B9.82 TAL

GP 11.47 ZAL 112._9 ZAP 11.65 ETS 21_3.08 ZA£

84.66 ,_4A 118:21 £CC .25475 INC 1.9427 V! 30.201

190.17 TAP 274.83 RC_ 88.09 _PO 148.32 VZ 35.020
152.12 ETE 8.34 ZAC 127.81ETC 154.41CLP -2.08

OLA 19.13 RAL 17.67 RAO 6367.9 VEL 11.984 PTH 2.14 VHP 9.224 0P_ 23.43

L-I Tl_ INJ LAT INJ LONG INJ RT A,_,_ INJ AZt4TH |NJ TINE PO CST TIN
2881.91 -28.32 87.81 247,99 B9.81 I 36 38 _L_81.9

4242.05 1.40 174.33 E40.34 61.71 19 17 4 3642,0
2_J81._6 -29.87 65.7'0 247,97 91.28 3 4 46 1981.6

4017.63 2.75 157.0_ 239.58 60.22 _ 22 52 3417.6

LP2B_.14 -35.84 43.j5 247.7I 95.18 4 35 40 1688.1

3883.82 6.13 144.83 237.49 56.31 21 3 2_3 -3283.B

0IFFERENTIAL CORRECTIONS

TOE -.2951 TRA -.4555 TC3 .5355 _J .1622

RO£ -.3446 RRA .1045 RC3 .1030 FAU .03262

roe .J_O0 FRA .1103 FC3-1.2696 B_ 2539
80£ .4524 8RA .4674 Be3 .5453 F_P -266

HI0-COUR_ EXECUTION _CCURkCY

`%T 851,4 SGR 4_O.3 ,%3 106.1

RRT .3116 RRF -.3508 RTF -.7367

_,_ 963.2 R_3 -.0495 R13 -,746q

,%1 866.6 ,%2 420.4 THA 12.29

RAP 33.41 ECC 1.3661

INJ 2 LAT INJ Z LONG

-28,04 79.16

-2.40 167.70

-29,37 56,93

-1,23 150.55
-52,75 34,08

1,66 138.60

CRBIT DET_RMIN_TTON ACCURAC¢

ST 397,3 5R 42'0,6 55 189.2

CRT .8498 CRS .9515 CST .9561

LSA 587.3 MSA 158.3 SSA 22.9

£LJ 556.5 £L2 158.3 ALF 46,9_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,

LAUNCH CATE FEC 6 1969 FLIGHT TIME 7B.00 ARRIVAL C4T[ 4PR 25 1969

HELIC<ENTRIC CLANIC

RL |47._3 LAL ._0

RP 10_.75 LAP 1.78

_C 4d.?_ GL 10.32

PL4NET,>CENTR[C CC_[C

C3 _,53_ VHL 4.53Z

LNCH AZMTH LNCH TIME
90._O _ 53 56

90.0{] J7 49 7

IO0.O0 2 Z5 59
IO0.O0 I_ 59 46

110,00 3 57 37

lI0.00 19 44 36

CISTANCE Z00.915

LEt i}l.03 VL ?6.?26 GAL -3.53 AIL 88.22 HCA

LL'_ 224.89 VP 36.613 CAP -13._I AZP _9.93 TAL

GP I?.?Z ZAL 114.74 ZAP 12._ ETS 29l.B3 ?AE

H7,_6 SMA I19.41 EEC .24290 INC 1,7766 Vl 30.201

191.14 TAP 279.00 RCA 90.41 APO 148.47 v2 35.0417

150.4l ETE 10.05 74C I_8.39 ETC 153.3[] EL? -4.1_

CLA 18.06 RAL 16.JH RA0 6567.8 VEL II.gl} PTH 2.17 VHP _.702 CPA 24.5]

L-] TIN_ INJ LA T INJ L,L-]_G INJ RT ASC INJ AZ_TH INJ TIM_ PC CST Tim

2B20.28 -2_.25 _3.30 244.56 9E,07 J 40 56 2220.3

4265.28 2.14 175.62 237.40 61.76 I9 0 J3 3665.2

?523.45 -79.7_ 61.39 244.4B 93.55 3 _ 2 1923.5

4037.25 3.41 15B.16 ?36.70 60.29 20 7 3 3437.3

Z236.72 -33.45 39.19 244.05 97.50 4 34 54 3636.7

3896.75 6.62 145.52 234.7! 56.39 20 49 33 3296.d
ClFFERENIIAL CC_R£CTIONS

TEE -.ZB47 TRA -.4316 TC3 .6187 BaU .17At

ROE -.3309 RRA .l_43 RC3 .1386 FAU .0_527

FEE .1815 FRA .0893 FC3-1.4869 BSP 2663

_CE ,4365 BRA .4440 BE3 .6341 FSP -.._03

MIC-COURSE EXECUTION aCCURACY

SGT 879.4 _,R 458.3 563 IX@.6

RRT .3510 RR#" -.39_? RTF -.7512

54.B 991.7 R_2} -.0574 RI3 -.7622

SGI _98,3 .SC,_ 4_O.l THA |3.33

RAP 34,19 ECC 1.3380

[NJ ? LAT INJ 2 LL%'W6

-27.66 74.69

-J .65 _ 68.99

-28.89 5_.6_

-.57 151 .63

-)2.05 30.74

?,16 139.77

ORBIT CETERMINATIL_ ACCURACY

ST 399.3 SR 420.4 55 177.?

CRT .8546 CRS .955_ CST .9498

LSA 565.3 MSA I56.1 SSA 2A.7

ELI 5_.4 _L_ J56.I AL_ 46.7?

LAUNCH DATE FE_ 6 1969 FLI_T TIME 80.00 ARRIVAL GATE APR _7 1969

HELIOCENTRIC CL'_IC

RL 147.53 LAL .00

RP I0_.79 LaP 1.61

_C 49.590 GL 9.77

PLAN[TOCENTRIC CONIC

C3 19.O94 VHL a.ITO OLA

LNCH aZMTH LN_H TIME L-I TIME INJ LaT

9(3.00 D 59 57 ?757.92 -_8.01
90.00 17 31ZB 4_9#.90 3,03

I00.00 _ 30 55 _464,55 -29.37

I00.00 18 43 II 4061.50 4.23

110.00 4 0 ?4 2184.57 -32.9_
][0.00 19 30 II 3914.24 7._B

_IFFEI_NTIAL CCRR_CTICe_IS

TCE -.2745 TRA -.40B6 TC} .7044 BAU .IB§7

RCE -.3177 RRa .1047 RE3 .18|5 FAU .03824
FEE .168B FRA .0659 FCI-I.?_IB 6SP _774

BEE .419_ BRA .4218 BC} .7_74 FSP -_44

CISTaNCE 207.649

LOL 137.03 VL 26.423 GAL -3.62 AZL 88.39 HE_ 91.05 5_WA I_I].54 ECC .23219 INC 1.6114 Vl 30.201

LO ° 228.09 VP 36.74Z GaP -12.II AIP 90.03 TAL 192.16 TAP _83.21 REa 92.55 APO 148.53 v? 34.994

GP 13,05 /AL I16.SZ ZAP 14.49 ETS 299.05 ZAE 148,88 ETE 11.78 lAG 12B.H_ ETC 152,14 CLP -6.34

16.88 RAL I4.7Z RAO 6567.8 VEL |1.85_ PTH _.IO VHP 8.?OB OPa 25.68 RaP 34.87 ECC 1.3147

INJ LONG INJ RT AS( INJ aZMTH INJ TIME PC CST TIM INJ ? LaT INJ ? LONE

78.76 _41.E6 94.34 I 45 55 _157.9 -pT.II ?O,_I

177.17 234.64 61.B3 I_ 43 I 3692.9 -.76 170,54

57.04 _4J.J_ 95.9I 3 |2 0 I864.6 -2_.26 4_.42

I59,49 233.98 60.39 19 30 53 346J.5 ._6 152.96

35.21 240.56 99.79 4 36 49 1584.6 -31._1 26.40

146.44 23_.I0 56.5I _0 35 26 3314._ _.83 140.19

MIO-COJRSE EXECUTION aCCURACY ORBIT CETERMINATI,_'_ ACCURACY

SGT 906.6 SGR 468.2 563 132.5 ST 397.6 SR 4J_ .8 SS |61 .4

RRT .3939 R/ET -.4449 RTF -.7644 CRT .8575 CRS .9574 CST .9400

$6_ I070.4 RZ3 -.066_ RI3 -.7773 LSA _7_.9 MSA I_4._ SSA 26.8

SGI 9}0.2 5G2 419.5 THa I4.51 ELI 556.6 EL2 153.9 ALF 46.73

LAUNCH CArE FE_ 6 1969 FLIGHT TIME 82.00 ARRIVAL RaTE 4PR 29 1969

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP IOH.33 LAP 1.44

RC 51.O91 6L 9.1_

PLaNE TOCENTRIC CONIC

C3 17._75 VHL 4.??_ _LA

LNCH AZMTH LNCH TIME L-] TIME

_I.OO I 6 37 2695,23

9{1.OO 17 13 38 4324.67

100.00 ? 36 32 ?405.23

100.00 18 26 24 4089.90

ilO.OO 4 3 52 2131.99

110,00 19 15 33 3935.91

CIFFERENTIAL CORRECTIONS

TOE -._670 TRA -.3859 TC3 .7904 BAU .J_9

RCE -.3046 RRA .IOE(] RC3 .2325 FAU .04156

FCE .J506 FRA .0392 FC3-Z.DI_I BSP 2895
BEE .4017 6Ra .4007 BC3 .8239 FSP -39I

CISTANCE 214.376

L,."t 137.03 VL 26.60? GAL -3.7[ AIL 88._5 HCA 94.25 SMA I71.58 ECC .?725_ INC 1.4A64] vl 3[_.?!II

LOP 231.28 VP 36,858 GAP -II.26 AZP 90,lJ TAL I93.?0 TAP ?87.45 RCA 94.53 4PC 148.64 v? 34.9H9

GP 13.98 7AL II@.31 IAP 16.36 ET5 )04,89 ?AE 147,53 ErE J3.57 ?AC 129.I6 ET( 150.9Z CLP -_.5_

I5.60 RAL 13.37 RAG 6567.7 VEL JI.SOI PTH 2.09 VHP 7.742 CPA 26._9 RAP 35.44 ECC J.2942

INJ LAT INJ LONG INJ RT ASC INJ aTMTH INJ TIME PC EST TIM INJ 2 LAT INJ ? LC_G

-27.60 74.22 23_.13 96.58 1 51 32 2095.2 -26.4{1 65.76

4.05 178.94 232.08 61.95 18 25 43 3724.7 .27 177.31

-?8.89 52.70 237.94 98.05 3 16 37 1_05.? -27.A7 44.1_

5.19 161.06 231.46 60,52 19 34 34 3489.9 l.?? 154.52

-37.Z4 31.26 237.25 IO_.OA 4 39 74 1532.0 -_.24 _?,61

8.09 147.60 229.6/ 56.67 ?0 21 9 3335.9 3.65 141.32
MI_-COURSE EXECUTION aCCURACY CR_IT CErER_INATION ACCURACY

56T 93/.4 ,_R 4_.9 563 I4_.2 ST _91.1 SR 415.Z SS I41.1

RRT .4397 RR1_ -.4979 RTF -.776_ CRT ,_5d2 CRS .9564 CSt .9229

S6B IO4_._ R'?3 -.8776 RI3 -.79I 7 LSA 566.9 MSA I5J.7 SSA 29.3
SGI 961.0 562 418.6 THA 15.88 ILl 549.9 EL2 151.6 4LF 46.99

LAUNCH GATE FE_ 6 1969 FLIGHT TIME 84.00 ARRIVAL CA TE MAY 1 1969

HELIL'(ENTRIC CONIC

RL 147.53 LAL .00

R_ 10H.38 LaP l.Zl

RC 57.697 GL B,35

PLANE TCEENTR]C CONIC

C3 16.849 VHL 4.105 DLa

LNCH AZMTH LNCH TIME L-I TIME

_l.O0 I 13 54 2632.52

90.00 16 55 49 4360.01

100.00 ? 42 49 2345.78

lO0.O0 18 9 35 4121.99

I1(1.00 4 _ 1 _79._
|10.00 19 0 53 3961,33

DIFFERENTIAL CORRECTIONS

TOE -.ZA77 TRA -.3647 TC3 .8740 BAU .2076

RCE -.7914 RRA .ID_O RE3 .29Z6 FaU ._4526

FCE .1763 FRA .0096 FC3-?,3254 65# _308

BCE .3874 BRA .3799 8C3 .9717 FSP -444

01STANCE 2_I.092

LOL 137.03 VL 26.763 6aL -3.80 AZL 8_.72 H_A 97.44 .94A

LO_ Z34.47 VP 36.963 GAP -10.44 aZP 90.17 TAL I94._5 T_P

GP 15.01 7AL IL:)0.0B lAP 18.4B ETS _09.59 ZAE 146.37 ETE

172.55 ECC .?13_8 INC 1.2794 Vl _].201
291.69 RCA 96.54 APO 148.7_ v2 34.96

I5,4B 7A( I79.3! ETC 149.67 EL? -IO.9l

14.72 RaL 12.00 RAC 6567.7 VEL 11.757 PTH _.08 VHP 7._]3 CPA 78.17 RAP 35.88 Ecc t.2773

INJ LaT INJ LONG INJ RT AS( _NJ aZMTH INJ TIME P_ CST TIM JNj ? LAT JNJ _ LC_C
-27.03 69.72 _35._ 98.77 I 57 46 _32.5 -75.54 61.37

5.I8 180.93 229.75 62.17 18 8 29 3760,0 1.41 174.2:

-78.74 4_.40 234.97 100.23 3 21 54 1745.8 -26.54 40.0!

6.76 162.84 _79.16 60.71 19 18 17 357Z.0 2.31 156.2H

-31.42 27,36 234.17 i04._I 4 42 40 I479.Z -29.15 IH._9

9.0A 148.95 2_7.46 56.89 ?0 6 54 3361.3 4.6? I42.66

HIO-CC'URSE EX[CUT/ON ACCURACY _-_GIT CETEE_[N_TIC{N ACCURACY

SGT 953.6 SGR 497.3 SG3 165.6 ST 38(1.5 SR 409.4 SS I17.G

RRT ,4879 RRF -.5539 RTF -.7H65 CRT .8565 CR5 .9473 CST .8908

SGB I075.5 R23 -.0898 R13 -.8053 LSA 550.! MSA J49.6 55A _2.1

$61 99J.I SG? 4J7.7 THA 17.47 ELI 538.6 EL2 149.3 ALF 47.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_

LAUNCH CAT] FEE 6 1969 FLIGHT TIME H6.g0 ARRIVAL CAT] MAY 3 1969

H[LI%%([ENTRIC CONIC CISTANC[ ?27.795

RL 147.53 LAL ,_0 LOt. 137.03 VL ?6.909 GAL -3.89 AZL 88.89 HCA |00.63 SMA I23.44 ECC .?0615 INC I ,1104 VI 30.201

RP I00.47 LAP 1.(.]9 LOP ?37.66 VP 37.056 GAP -9.65 AZP 90.2(] TAL 195.3t TAP 295.94 RCA 97.99 APO 148.89 V? 34.954

RC 54.398 GL 7.48 GP 16.16 7AL 121 .8! ZAP ?0.84 ETS 313.40 ZAE J45.39 £TE 17.54 ZAC 179.78 [TC I48.39 CLP -13.34

PLANE TC_ENTR IC CONIC

C3 15.987 VHL 3.998 CLA 12,76 RAL i0,78 RAG 6567.6 VEL I1.721 PTH ?,07 VHP 6.891 CPA 79.51 RAP 36.I6 ECC 1.2631

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AS(; IN] AZMTM IN] TIME PC) CST TIM IN] ? LAT IN] ? LONG

90.00 I 21 49 7570.01 -76.3I 65.79 737.49 100.87 2 4 39 1970.(] -74.54 57.06

9(].00 16 38 II 4398.52 6.A0 183.10 2Z7.66 62.36 J7 5J 30 3798.5 2.65 I76.43

100.00 ? 49 45 7286.41 -27.45 44.16 23_,22 ]0_.3Z 3 27 51 1686.4 -75.48 35.92

l['}O.(')O I7 5? 56 4157.35 7.43 164.81 227.10 60.96 J9 2 14 3557,4 3.50 |58,73

110.O0 4 12 51 ZO26.39 -!W3.47 ?3.54 231.34 106.29 4 46 37 1476.4 _27.94 15.76

llO,OO 18 46 19 3990.14 10.11 150.50 2_95.48 57.17 19 52 50 3390.1 5.71 I44.17

CIFFERENTIAL CCRRECTIONS MICoCOURSE EXECUTION ACCURACY OREIT CETERMINATION ACCURACY

ICE -.Z799 TRA -.3427 TC3 .9565 BAU .2187 S(;T 972.9 SGR 518.7 S_3 185,? ST 363.1 SR 400.7 55 88.6

ROE -.2775 RRA .1110 RC3 .3632 FAU .04941 RRT .5374 RR'F -.6118 RTF -.7973 CRT ,8511 CRS .9105 CST .814[')

FCE .0934 FRA -.O739 FC3-2,6755 BSP 3153 56{3 I)02.4 R23 -.102'[] R]3 -.l.170| LSA 526.5 MSA |47.4 5SA 35.5

E;CE .3603 BRA .3597 EC3 J ,O731 FSP -SLg6 ,S,61 IOL:'O.6 $62 417.0 TMA 19.34 EL1 520.4 EL? 146.fl ALF 48.31

LAUNCH CATE FEE 6 1969 FLIGHT TIME 88.6)0 ARRIVAL GATE MAY 5 1969

H£L IOCENTRIC CONIC 01STANEE 234.481

RL 147.53 LAL .00 LOL 137.03 VL 27.039 GAL

RP I08.45 LAP .91 LOP 240.85 VP 37.139 GAP

RC 56.186 GL 6.49 6P 17.44 ZAL 1_3.47 ZAP

PLANE TC-_ENTRI C CONIC

C3 15.265

LNCH AZMTH LNCM TIME L-I TIME IN] LAT

90.00 I 3£3 22 2507.8_ -25.A4

90.00 16 _ 52 4439.83 7.70

lEVI.U0 2 57 21 2227,26 -26.52

]riO.00 J7 36 34 4195.62 8.69

I]0.00 4 18 23 1973.68 -79.4I

110.00 18 32 1 402J.97 11.28

C I FFERENTiAL CORRECTIONS

TCE -.712_ TRA -.3732 TC3 ] .0778 8AU .2286

ROE -.7627 RRA .1]46 RC3 ,4448 FAU .05395

FCE .0523 FRA -.059_ FC3-3.0597 BSP 3261

_CE .3376 8RA .3429 8C3 I.|199 FSP -573

-3.97 AZL 89.06 MEA 103.81 SMA I24.25 ECC .19978 INC .93811 Vl 30.201

-8,_ AZP 90.22 TAL 196,36 TAP 3OO.17 RCA 99.49 APO 149.01 vz 34.942

23.42 ET5 316.52 ZAE 144,57 ETE 19.80 ZAC 129,05 ETC 147.10 CLP -15.88

VHL 3.907 CLA II .23 RAL 9,68 RAO 6567.6 VEL It.690 PTH 2.06 VHP 6.505 CPA 30.93 RAP 36.26 ECC 1,7517

IN] LONG IN] RT ASC IN] A_WTH IN] TIME PO CST TIH IN] ? LAT IN] ? LONG

6(9.94 230.02 102.88 ? 12 9 19(37.8 -23.41 52.86

185.44 _225.83 62.67 17 34 5? 3839.8 3,9t_ 178.74

40.01 229.73 I04.32 3 34 28 |627.3 -24.29 31 .97

166.95 _25.30 6J ,29 18 46 30 3535.6 4.79 16.[_.34

19,80 228.78 108,27 4 5J 17 1373.7 -26.63 lJ .72

152.23 223,75 57.51 19 39 3 3422.0 6,31 145._5

MIC-CCURSE EXECUTION ACCURACY ORGIT CETERMINATION ACCURACY

SGT 987.5 .S(,R 5,16.4 SG3 206.8 ST 343.9 SR 388.,5 55 6_.3.9

RRT .5859 RRF -,6694 RTF -.8044 CRT .8420 CR$ .75ZI CST .5840

$66 1128.6 R23 -.1169 R13 -.8326 LSA 500,4 MSA 145.7 SSA 39.3

$,61 1048.8 562 417.0 THA 21.53 ELI 438.5 EL? 144.7 ALF 49.16

LAUHCH GATE FEC, 6 1969 FLIGHT TIME 90.[I0 _RRIV_L CAT] MAY 7 1969

HELIOCENTRIC CONIC cISTANCE 241 . 149

RL 147.53 LAL .[]0 LL%L 137.03 VL 27.156 64L -4.05 AZL 89,74 HCA 107._]0 5MA 124.99 [CC .1031H INC .76(]9 Vl 30,2!]I

RP I[18.49 LAP .73 LOP 244.[13 VP 37.212 GAP -8.18 AZP b%0.72 TAL 197.3_ TAP 3[34.38 RCA 1(]0._4 APO 149.14 V? 34.9?9

RC 58.051 GL 5.39 GP 18.86 ZAL 125.05 laP 26,27 ETS 319.12 ZA[ 143,89 ErE 22.30 ZAC I78.6_ [TC 145.82 CLP 18,56

PL ANE T_XENTRI C CL'_IC

C3 14.662 VHL 3.829 CLA 9.62 RAL 8.72 RAG 6567.6 VEL JI.664 PTH 2.05 VHP 6.147 CPA 32.43 RAP 36.15 [CC 1.2413

LNCH ATMTH

961 .Oil

9(1.00

100.00

1 [10. (30

110 .O0

I 1(1 AlL|

C IFFERENTIAL

T_E -.1932 TRA -.3£165

ROE -.2467 RRA .1i88

FOE .O01T FRA - .0954

_tE .31 33 BRA .3788

LAI.._NCH GATE FEB 6 1969

HELIOCENTRIC CONIC

RL 147.53 LAL .CED

RP I[]8.53 LAP .54

RE 59.985 GL 4.18

PLANE TOCENTRIC CONIC

C3 14.16| VHL 3.763

LNCH AZMTH LNCH TIM£

_.W_T,00 I 49 3(]

_30.00 :5 47 31

10[1.OO 3 14 41

100,00 I 7 5 1

11[l.O[] 4 31 42

110,[10 18 4 3{]

LNCH TIME L-I TIME IN] LAT IN] LONG INJ RT ASC IN] A.TMTH IN] TIME

1 33 35 2445.97 -24.43 56.69 227.83 104.79 ? ?0 ?I

16 3 58 4483.65 9.06 187.94 224.28 63.06 17 18 42

3 5 39 2|68.35 -?5.47 35.95 227.5| 106.20 3 41 47

17 20 34 4236.55 I0,02 163.26 ?23,77 61 ,69 18 31 II

4 ?4 40 1921.11 -28.23 16.16 2?6,49 110.13 4 56 41

18 18 3 41156.51 12'53 ]Sa.]l 222.28 57.93 I9 25 411

O_"RRECTICI_S HIE-COURSE EXECUTION ACCURACY

TC3 1 .087D E)AU .2378 SGT 996.4 5GR 582.1 563 73£].4

RC3 .5385 FAU .05889 RRT ,6311 RRf -.7249 RTF -.8091

FC3-3,4772 BSP 3354 $6(3 1154.0 R'23 -.1333 RI3 -,8445

£3C3 I.?131 FsP -647 SG1 1075,5 $62 418.3 THA 74.11

LOL 137.03 VL 77.759 GAL

LOP 247.2| VP 37.277 GAP

GP ?0.45 ZAL 126.52 TAP

PO CST TIM INJ ? LAT IN] Z LC_6

1846.0 -72.16 4_.75

3883.7 5.38 181.?n

1568.4 -23.00 ?_.02

3636.5 6.16 167.60

1321.1 -?5.23 8.2_

3456,5 8.21 147.69

L"I_IT _ETE_M_NATIC_ ACCURACY

5T 321.9 SR 373.3 55 4_.3

CRT .8775 CR5 .I763 CST -.1136

LSA 471.7 M5A 144.5 55A 43.6

ELI 471.7 EL? I43.[3 4LF 50.(;9

C IFFERENTIAL CL"RRECTIL"IN5

TOE -.1729 TRA -.29|7 TC3 1.1333 BAU .7470

mCE -,?784 RRA ,1739 RC3 .6463 FAU .[}64?7

FCE -.0617 FRA -.1337 FC3-3.9791 ESP 3452

C_OE ,7865 ERA .3169 {3C3 1.3046 rsP -779

FLIGHT TIME 92.00 ARRIVAL CA T[ HAY 9 1969

C ISTANC[ 247.796

-4.12 AZL 89,42 HCA 110.I8 S,_A |25.66 ECC .IH7_I iN(" ,5777 vt 3{].?_]I

-7.49 AZP 90,20 TAL |98.35 TAP 30_.53 RCA I(12.06 APC, 149.26 V? 34,917

29.24 ET5 321,33 ZAE 143.34 ETE 75.11 7AC I77.,]!_ ETC 144.58 CLP -21 .37

CLA 7.96 RAL 7.90 RA0 6567.6 VEL ll.6A2 PTH 2.04 VHP 5.815 CPA 34.{q3 RAP 35._0 ECC 1.233]

L-I TiME INJ LAT IN] LONG IN] RT ASC IN] _?MTH IN] T_ME M_ CST T;M INJ ? LAT ;NJ ? L,__NG

2384.37 -23,29 52.53 725.°_ J06.57 2 23 15 17H4.4 -2[],80 44.75

4529.84 10,47 190.60 223.['E] 63.54 |7 3 0 39?9.M 6,84 183.81

7109.63 -24.29 31,99 225.56 107,98 3 49 51 1509.6 -71,61 24.72

4779.81 I|.4l 171,73 _22.57 67.18 18 16 21 3679,8 7.59 165.!3!

1868.65 -?6.95 |2,62 224.A9 111.87 5 ? 50 1268.6 -23.74 4.93

4093.56 13.86 156.16 221.08 58.44 19 17 43 3493.6 9.59 149.67

MIC-CCURSE EXECUTION ACCURACY CR_IT CETERMIN_TIC_ ACCURACY

SGT 999.0 SGR 627.5 SG3 756,2 ST 296.8 SR 352.7 55 71.9

RRT .6716 RRr -.7763 RTF -,8119 CRT H_]48 CRS -.5514 CST -.773M

56_ |179.7 R?3 -.|496 RJ3 -.856_ LSA 441.2 MSA 143.7 $54 48.5

5GI l|gl.8 567 421.6 THA 77.17 ILl 438._ EL? 141.6 ALF 51._]_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4. 1968-691

LAUNCH GATE FEG 6 1969 FLIGHT TIME 94,00 ARRIVAL GATE MAY 11 1969

HELIL_CENTRIC CL'hlNIC

RL 147.53 LAL .DO

RP I0_.57 LAP .36

RE 61.9_I GL 2,85

PLA_TL'W[ENTRIC C_'hNIC

C3 13.747 VHL 3.7_ CLA

LNCH AZMTH LNCH TIME L-J TIME ]NJ LAT

90.00 2 0 14 2322.85 -22.04

_1.00 15 31 31 4578.34 11.93

IOO.OO 3 24 32 2050°94 -23.00

I00.00 16 49 54 4325.48 12.84

110.00 4 39 33 1816.17 -25,57

II0.00 17 51 Z2 4133.O2 15.Z6

CIFFERENTIAL CL_WRECTIONS

TOE -.1509 TR4 -.2782 TC3 1.1666 BAU .2569

RDE -.2070 RRA .1298 RC3 .7700 FAU .07008
FOE -.1401 FRA -.1730 FC3-4.4134 BS@ 3580

eOE .2562 eRA .3070 BC3 1.3978 FSP -821

CISTANCE 254.421

LLIL 137.03 VL 27.352 GAL -4.18 ATL 89.6i HCA 113.)6 _MA 126.26 ECC .18)09 ;NC .}871 Vl 30.201

L,-%° 250.39 VP 37.333 GAP -6.83 AIP 90.15 TAL 199.27 TAP 312.63 RC4 103.15 APO 149.38 V2 34.906

GP 22.21 7AL 127.87 ZAP 32.49 ET5 323.26 ZAE 142.86 ETE 28.27 ZAC 126.94 ETC 143.41CLP -24.35

6.23 RAL 7.24 RAC 6567.5 VEL 11.625 PTH 2.04 VHP 5.512 OP4 35.72 RAP 35.16 ECC 1.2262

INJ LONG JNJ RT ASC INJ A_MTH INJ TIME PO CST TJM INJ 2 LAT XNJ 2 LONG

48.46 224.26 108,24 2 38 56 1722.9 -19.34 40.82

193.42 222.02 64.13 16 47 49 3978.3 8.36 186.56

28.10 223.90 109.63 3 58 43 1450.9 -_0.12 20.50

174.36 221.55 62.77 18 I 59 3725.5 9.09 167.58

9.17 222.78 113.50 5 9 49 1216.2 -22.17 1.66

158.)7 2L_O.17 59.03 19 0 15 3533.0 )|.04 J51.80
MIC-CC(JRSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

`%T 994.9 SC,R 6_4.9 SG3 284.3 ST 268.0 _ _26.1 55 119.6

RRT .7064 RRF -.8224 RTF -.8138 CRT ,7686 CR5 -.7661 CST -.8677

,%O 12117.8 R'23 -.1624 R13 -.8708 LSA 411.2 MSA 143.! SSA 53.7
,%1 1129.9 `%2 426.9 THA 30.79 ELI }98.0 EL2 140.5 ALR 52.20

LAUNCH GATE FEB 6 1969 FLIGHT TIME 96.00 ARRIVAL DATE MAY 13 1969

HELIOCENTRIC CONIC DISTANCE 261 .023

RL 147.53 LAL .00 LOL 137.03 VL 27.43} G_L -4.23 AZL 89.81 HCA 116.54 SMA |26.80 ECC .17895 INC .1873 VJ _0.201

RP I08.60 LAP .17 LOP 253.57 VP 37.]82 GAP -6.20 AZP 90.08 TAL _:)00.|3 TAP 316.67 RCA J04.JJ A_9 149.49 V2 34.894

RC 64.032 GL 1.40 GP 24.16 ZAL |_9.07 lAP 35,98 ETS 325,O| ZAE )42.4] ETE 31._2 ZAC 125.69 ETC 142,34 CLP -27,5|
PLANETOCENTRIC CONIC

C) t3.410 VHL 3.662 DLA 4.44 RAL 6.74 RAO 6567.5 VEL ||.610 PTH 2.03 VHP 5.238 0PA 37.51 RAP 34.21ECC 1.2207

LNEH A_)4TH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME _ CST TIM IN| _ LAT IN| 2 LONG

90.00 2 11 50 2261.13 -20.67 44.45 222.90 109._0 2 49 31 1661.1 -17.79 36.96

90.00 15 15 58 4629.22 13.42 196.41 221.32 64.83 16 33 7 4029.2 9.92 189.48

16",O.OO 3 35 15 1992.04 -21.60 24.29 222.53 111.18 4 8 27 1392.0 -18.53 16.84

1430.OO 16 35 13 4373.54 14.32 177.16 220.87 63.49 17 48 7 3773.5 10.65 170.30
JlO,OO 4 48 I7 |76_.50 -2d. JO 5.78 221.37 J|5.OJ 5 17 40 1163.5 -20.53 338.46

110.00 17 38 41 4174.85 |6.7l I64].74 2|9.54 59.74 19 48 16 3574.9 12.56 154.09
CIRREK_NTIAL CORRECTIONS HIe-CO|RE EXECUTION ACCURACY ORBIT CETER)4JNATION 4CCURACY

TOE -.I_3 TRA -.2693 TC) I.! 750 BAU .2663 ,IT 980.2 Sr_ 755.0 SG3 313.7 ST 241.4 SR 292.B SS 177.5

ROE -.1822 RRA .1357 RE3 .9091 FAU .07608 RRT .7312 RR_ -.8615 RTF -.8102 CRT .7146 CRS -.8302 CST -.8857

FOE -.2326 FRA -.2085 FC3-4.9119 B,_° 3677 ,%0 J237,2 R23 -.J742 RJ3 -.8_4J LSA 3d9,5 MSA 142.9 5SA 58,1
BeE .2240 eRA ._O16 BC3 | .4856 FSP -916 ,%1 1157.9 5(,2 436.0 THA 35.07 ELI 352.7 EL2 140.2 ALF 52.60

LAUNCH GATE FE_ 6 1969 FLIGHT TIME 9H.00 ARRIVAL _ATE MAY 15 1969

H[LIL'W_ENTRIC CL-_41C

RL 147.53 LAL .0_

RP 10_.64 LAP -.02

RC 66.131 GL -.18

PLANETC(ENTRIC CONIC

C3 13.J40 VHL 3.625 DLA

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

90.00 2 24 27 2198._3 -19,18

90.00 15 0 48 4682.69 14.95
ioo.oe 3 46 59 1932.58 -20.09

100,00 16 _ 56 4424.18 J5._4

IIO.O0 4 58 O 1710.33 -22.53

llO,O0 17 26 25 4219.19 18.21

CIFFERENFI4L CORRECTIONS

ICE -.IIJI TRA -.2639 TC3 1.1588 BAU .2765

RCE -.1527 RRA .14J6 RC3 1,0650 FAU .08217

FOE -.3411 FRA -.2390 FC3-5.414_ Bf)P 3772

BCE .1888 eRA .2995 eC3 1.5739 FSP -1_14

CISTANCE 267.601

LL% 137.03 VL 27.504 GAL -4.28 AZL 90.02 MCA 119.71 SMA 127.27 ECC .17535 INC .0210 Vl 30.201

LC%° 256.74 VP 37.424 GAP -5._l AZP 89.99 T4L 200.91 TAP 320.62 RCA 104.96 APe 149.59 v2 34.883

GP 26.30 ZAL 130.II ZAP 39.70 ETS 326.67 7AE 141.99 ETE 35.82 7AC 124.15 ETC 141.41 CLP -30.87

2.58 RAL 6.42 RAG 6567.5 VEL 11.599 PTH 2.03 VHP 4.994 CPA 39.40 RAP 32.89 ECC 1.2162

IN| LONG IN| RT ASC IN| 47MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

40.49 221.84 111.24 3 1 5 J598.8 -16.13 33,14

199.59 220.93 65,67 16 18 50 4082.7 11.54 192.58

20.52 221.45 112.61 4 19 12 1332.6 -16.86 13.22

180.15 _0.50 64,31 17 34 40 38_4.2 J2,25 173.20

2.45 220.26 116.42 5 26 Rl 1110.3 -I_.80 355.31

163.X] 219._0 60.56 18 36 44 3619.2 14.15 156.54

MIO-CCY_RSE EXECUTION 4CCURAC_ ORBIT 0ETERMINATfON ACCURACY

SGT 954.5 SGR 8]9.4 SG3 343.9 ST 217.1 SR _51.6 SS 243.I

RRT .7457 RR_" -._935 RTF -.8016 CRT .6321CR5 -.8449 CST -._656

`%8 1271.1 R_3 -.1803 R13 -.8984 LSA 381.6 MSA |42.3 SSA 60.9

S(,1 1199.2 ,%2 448.9 THA 40.10 ELI 301.2 EL2 140.6 ALF 51.59

L_UNCH O_TE FEB 6 1969 FLIGHT TIME 100.00 ARRIVAL GATE HAY 17 1969

HELIOCENTRIC CONIC eISTANCE 274.154

RL 147.53 LAL .00 LOL 137.03 VL 27.566 GAL -4.32 AIL 90.25 H_A |22.8_ SMA 127.69 ECC .17222

RP J08.67 LAP -.2_ LOP 259.9_ VP 37.459 GAP -5,01 AlP _9.87 TAL _OJ._ r) T4P 3_4.49 RCA ]05,70

RE 68.274 GL -1.90 GP 28.66 7AL 130.98 ZAP 43.65 ET5 328.31 ZAE 141.46 ETE 40.29 ZAC 122.31

PLANE TOCENTRIC CONIC

C3 12.931 VHL 3.596 OLA .65 RAL 6._ RA0 6567.5 VEL 11.590 PTH 2.03 VHP 4.7_I CPA 41 .38

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME _O CST TIM

90.00 2 38 14 2135.45 -17.57 36.53 221.07 112.57 3 13 49

_9.00 14 45 54 4739.17 16.50 203.0| 2_0.85 66,66 16 4 53

I00.00 3 59 52 1872.10 -18,47 16.76 220.67 113.93 4 31 5

I00,00 16 6 56 4477.76 17.39 183.37 2L:>0.43 65._I I? 21 34

I10.00 5 B 49 1656.31 -L:_.85 359.16 219,44 117.72 5 36 25

IIO.O0 17 14 29 4266.31 19,76 166.07 219.18 61,52 J8 25 36

CIFFERENTI4L CCRRECTIONS HIE-COURSE EXECUTION ACCURACY

TEE -.0933 TRA -.2617 TC3 1.I165 BAU .28_2 S,GT 916.9 SGR 939.6 SG3 374.1

R_E -.1171RRA .147_ RE3 1.2382 FAU .08816 RRT "=.7487 _ -.9191RTF -.7_67

FEE -.4674 FRA -.2628 FC3-5.9023 eSP 3897 5GB 1312.8 R23 -.1769 RI3 -.9141

_CE .1497 eRA .3002 BE3 1.6672 FSP -II14 SOl 1227.6 SG2 465.2 THA 45.93

INC .2479 VI 30.201

APe I49.68 v2 34.H73

ETC 140.66 CLP -34.45

RAP 31.15 ECC 1.212H
IN| 2 LAT INJ 2 LCNNG

1535.5 -14.36 29.33

4139.2 13.20 195.89

1272.1 -15.08 9.61

3877.8 13.92 176.3/

1056.3 -16.98 352.17

3666.3 15.81 159.19

ORBIT OETERMINATIC(N ACCURACY

ST 195._ SR 201.2 SS 316.4

CRT .4972 CR5 -.8224 CST -,8227

LSA 394.3 MSA 140.8 554 60.5

ELI 243.0 EL2 140.7 ALF 46.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES rVOL 4. 1968-69,

LAUNCH _4T£ r'£t_ 6 1969

HELIOCENTRIC CONZC

RL 147.53 LAL .00

RP J08.70 LAP -.40
RC 70.456 GL -_.77

PL 4NE TOC_"NTR | C C_JC

C3 12.781 VHL 3.575

LNO_ AZNTH LN<:_ T[N£

90.00 2 53 24

90.00 14 31 8
100.00 4 14 6

I[30.O0 J_ 5_ 7

120.00 5 20 _3

FLIGHT Till[ ID?.00 4RRrVAL CATF MA_' 19 I969

0ISTANCE _B0.6b0

LC_. 137.03 VL 27.619 GAL -4.55 AZL 90.49 _A 126.05 SMA 12B.05 £CC .16952 INC .4895 Vl 30.201

LC_ 263.09 VP 3?.489 G4P -4.46 AZP 89.71 TAL 202.21 TAP 328.26 REd 106.34 APO I49,76 V? 34.862

GP 31.22 Z4L 131.65 ZAP 47.83 [TS 330.01 ZA[ 140.77 [T[ 45.Zl ZAC 120.15 [TC 140.|3 CLP -38.27

CLA -1.37 RAL 6.33 RAG 6567.5 VEL 11.583 PTH 2.03 VHP 4,602 CP4 43.43 RAP 28.9 `= ECC 1.Z|03

L-I TINE INJ LAT INJ LONG INJ RT A,_ _NJ A2'NTH INJ T_NC i:_ CST TIN [NJ 2 LAT INJ Z LONG

EO?O,_ -15.83 32.55 220.62 115.79 3 27 54 1470.4 -J2,48 25.48

4799.25 18.09 Z06.11 221.10 67.83 J5 51 7 4199.3 14,92 199.46

1810.02 -16.71 J2.99 LP'ZO.L_0 115.15 4 44 16 1210.0 -13.19 5.97

4534.81 18.98 186.87 2L_O,70 66.46 J7 8 42 3934.B 15.64 179.67

1600.96 -19.07 355.86 Z18.94 118.92 5 47 34 1(301.0 -15.06 349.03
110.00 17 2 49 4316.64 21.37

CIFF£RENTIAL COI?RIECT I CNS

TCF -.0774 TRA -.26|7 TC_ 1.0478 BAU ._O28

ROF. -.0734 RRA .1521 RC3 1,4293 FAU .09_6

FOE -.6J38 rgA -.2786 FC3-6.3578 8SP 4087

P.,CE .1067 BRA .._27 eC3 1.772} FSP -1217

169.10 219.49 62.66 18 14 46 3716.6 17.53 162.06

HIC-CGURSE IrX[CUTION ACCURAC_ CRE]IT CETERMJNATION ACCURACY'

S_T 867,6 ,_ 1057.Z S_3 403.7 ST 178.1 .SR 141.9 55 398.5

RRT .7J91 RRF" -.9391 RTF -.76_6 CRT .2403 CRS -.7157 CST -.7607

1_67,7 R_3 -,16J4 RJ3 -.9309 LSA 433.8 _54 138.9 55A 56.2

S(,| 1279.6 ,T_2 482.9 THA 52.53 ELI 185.3 £L2 J32.5 ALF 23.20

LAUNC_ _£T£ F£8 6 1969 FLIG_IT TIME 104.00 ARRIVAL C4TE NAY 2J 1969

HELIOCENTRIC CCINIC 0IST&_[ _87.J8J

RL J47.53 LAL ._ LOL 1_7.03 VL L_'_.6_4 G_L -4.36 £11,. _0,75 H(A 1_9._2 9_A 128.36 ECC .16720 IN( .7509 Vl ]0.201

RP 108.73 LAP -.58 LOP 266.26 VP 37.513 GAP -3.9"? _ZP 89.53 TAL _0_.71 T_P 331.93 RCA 106.90 APO 149.82 V2 34.853

RC 72.672 GL -_.8_ GP 33.9_ ?AL 132.11Z_P fi2._O ETS 331.85 Z,_E J39.B5 ETE 50.55 ZAC 117.71ETC 139.84 CLP -4_.34
PLAMETC(ENTRJC CONIC

C3 12.6_0 VHL 3.562 OLA -3°_.HO RAL 6.59 R_0 6567.fl VEL 11.379 PTH _.0_ V_'fP 4,459 CPA 45,54 RAP 26.2J £C( 1.2088
LN(J-I AZMTH LNCH TINE L-J TINE XNJ LAT INJ _ ZNJ RT A_ XNJ A2'NTH ZNJ TrlA_ PC) CST TIM ;NJ Z LAT _NJ 2 LONG

90.00 3 J0 13 _)02.78 -13.93 28._0 _20.50 |14.90 3 43 36 1402.8 -10.46 21,54

_.00 J4 16 19 4863.76 19.69 210.76 L_J.?O 69.23 15 37.23 4263.8 16.69 203.37

lO0.O0 4 29 56 1745,65 -14.Bl 9.J6 L_.07 116.27 4 59 I 1145.7 -11.16 2.26

100.00 15 39 18 4596.12 20.E1 19_.70 _'_1.32 67.85 16 55 54 3996.1 17.42 I83.35

JlO.O0 5 34 25 1_43.74 -I?.15 3_2,53 218.77 1_0.03 6 0 9 943.7 -13.03 345.84
110.00 16 31 17 4370.79 Z3.02 17E.43 ,2"Z0.I6 64.0J J8 4 8 3770.B 19.34 165.23

0IFFER_NTIAL CORR_.CT_ON_ M_0-COU_E [_ECUTION ACCURACY ORBIT 0ETERNINAT_ON ACCUR4CY

TOIE -.0678 TRA -.2_7 TC3 .94J _ gAU .31_ ,_T _04.| _ |199.4 5(;3 429.7 ST 170.0 5R 89._ 55 484.6

RO_ -.0213 RRA .154_ RE3 |.63|9 FAU ,09864 R_T .7077 _ -,9540 RTF -.72_4 CRT -.3408 CR5 -.2463 CST -.7005

FOE -.7724 FRA o,2772 FC3-6.7298 8_P 4284 ,_ 1435.7 R_3 -.|374 R13 -.9464 LSA 500.Z MSA 137.9 SSA 49,4

_OE .011! _RA .3081 _(3 1.6840 F_ -1306 ,_G| 1344.9 ,S_Z _)02.4 THA 59.79 EL1 173,6 EL2 82.1 4LF 166.88

L_UNCH GATE FEB 6 1969

HELIOCENTRIC CONIC

RL 147.53 LAL ,00
RP _[38.76 LAP -.77

RE 74.919 GL -8.08

PLAN[TCX_ENTRIC CONIC

C3 12.662 VHL 3.558

LNCH AZMTH LN_H TIhl_
90.00 3 29 3

_0,00 14 J Jl

100.00 4 47 40

IDO,OO 15 25 15

110.00 5 49 4l

FLIGHT TIHE 106.00 4RRIV4L C4TE m4Y 73 J969

01STANCE 293.654

LOL I37.03 VL 27.702 GAL -4.37 AZL 91.04 HC_ 132.39 S+4A JZB.6? ECC .16521 INC |.0368 VJ 30 ,?OJ

LOP 269.42 VP 37.533 GAP -3.41 AZP 89.]0 TAL 203.J2 TAP 335.51 RC4 107.37 4PO 149.87 v2 34,844

GP 36.94 7AL 132.33 ZAP 56.74 ETS 333.89 ZAE 138,62 ET£ 56.22 ZAC 214.99 ETC 139.84 CLP -46.66

OLA -5.75 RAL 7.05 RA0 6567.5 VEL 11,578 PTH -2.02 VHP 4.355 CP4 47,66 RAP 22.91 [CC J._064

L-I TIME |NJ LAT INJ LONG INJ RT AS( ]NJ A2'NTH JNJ TIME PO CST TZN _NJ Z LAT INJ 2 LONG

1931.74 -IJ.85 24.31 220.74 115.90 4 I J5 J331.7 -8.27 17.46

4933.85 21.32 215.26 _22.70 70.9I 15 23 25 4333.9 18.52 207.70

1678.11 -12.74 5,2I Z'Z0.29 J17.27 5 15 39 1078.1 -8.98 358.43

4662.71 22.25 194,96 22_,34 69.51 _42 58 4062.7 19.26 187.44
1483.96 -J5.08 349.13 218.95 12|.05 6 14 _5 884.0 -10.85 34?,57

ii0.00 16 39 44 44_9.64 24.73 176.15 121.21 65.61 17 53 33 3829.6 21,23 168.7_

CIFFER_ENTIAL CORRECTIONS HI0-CCURS_ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

TOE -.O635 TRA -.2734 TC3 .B038 BAU .3406 ,_T 7_0.4 ._ J3_8.0 S_3 451.6 ST 168.4 SR 108.8 55 578.7

ROE .0427 RRA .1536 RE3 1.8448 FAU .10_36 RRT .6488 RRIF -,9_52 RTF -.6565 CRT -.8868 CRS .7188 CST -.6571

FOE -.9473 FRA -.Z619 FC3-6.9988 _SP 4576 ,_ 1524.4 R_3 -.1047 R13 -.96_33 L5_ 595.Z HS_ 138.0 SSA 41,4

9OE .0765 _A .3136 6C3 2.0123 FSP -1388 5_1 1433.3 S_2 5J8.8 THA 67.37 ELl 195.8 EL2 43.3 ALF |4_.47

LA_ _ATE FE_ 6 1969 FLIGHT TIHE I08.00 ARklVAL OATE

HELIOCENTRIC CONIC D|STANCE _O0.JOI

RL |47.53 LAL .00 LOL 137.03 VL 27.733 G_L -4.37 AZL 91.35 HCA i35,55 5H_ JIB.84 ECC .I6353 IN(: 1,3530 Vl ]0,201

RP 108.78 LAP -.9_ LOP 272.59 VP 37.548 GAP -Z.9! 421= _9.03 TAL L;_03.43 TAP 3_.98 RCA i07.77 APO 149.90 VZ 34.835
RC 77.194 GL -10.55 GP 40.0? ?AL 132.?6 ?AP 61._8 [TS 3_6.21 ?A£ 137.03 ET£ 62.12 ZAC 112.04 ETC 140,15 CLP -51.25

PLAN_TOCENTRIC CONIC

C3 12.707 VHL 3.565 OLA -8.15 RAL 7.74 RA0 6567.5 VEL 11.580 PTH 2,03 VHP 4.293 0PA 49.76 RAP 19.03 ECC 1.2091

LNCH AZMT_ LN_H T|I4E L-I TIN_ INJ LAT _NJ LON_ INJ RT A_ INJ A2'NTH _NJ TIME PC) CST TIN INJ _ LAT INJ Z LONG
90.00 3 50 23 1856.01 -9.57 19.93 221,39 116.78 4 21 19 IZ56.0 -5.90 13.17

90.00 13 45 24 fi3Jl .J0 _P2,95 220,33 L:_4.14 72.95 15 8 55 4411.1 2/3,40 212.59
I[30.00 5 7 47 I606._0 -10.46 1,09 _0.91 116,16 5 34 33 1006,3 -6,62 354.42

lOO.O0 15 IO 41 4736.04 23.92 199.77 _23.80 71.51 16 29 37 4136.0 21.17 19Z.05

110.00 6 7 2 14'20.78 -|2.83 345.6_ 219.52 121.96 6 50 43 8';20.8 -8.52 339.18

110.O0 16 27 55 4494.33 26.48 1_0._ LP'_.74 67.55 17 42 49 3894.3 23.20 17_.73

OIFFERKNTIAL C_ECTICN5 NIO-COL_,_E EXECUTION ACCURACY ORBIT O_TERMINATION ACCURACY

TOE -.0703 TRA -.2841 TO3 ,6250 8AU .3647 S_T 651.3 SGR 1495".6 S_3 465.5 ST 179.2 SR 207,9 SS 673.4

ROE .1184 RRA .1465 RC_ 2,053_ FAU .10424 RRT .535J RRF -.9734 RTF -.5374 CRT -.8266 CRS ,9485 CST -.6672

r0E-|.1236 FRA -.2_P'_0 FC3-7,1021 6SP 4892 S(_ 1631,3 R_3 -.0?0J RJ3 -.9710 LSA 712.9 NS_ 139.4 SSA 34.0

_0[ .1311'7 _RA .3197 _(3 2.1469 FSP -1438 SGI 1541.5 S(,_ 533.8 THA 75.05 ELI 262.6 EL2 79.8 ALF J29.88

HAY ?5 1969
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 I968-69

LAUNCH CAT/[ f-Ce 6 I969 FL/GHT TIME 1i0.00 aRRIVAL C4F[ _AY ?7 Ig6_

H[LIL"_C[NTRIC CONIC _ISTANCE 306.521

RL 147.53 LAL ,00 LOL 117.01 VL 27.757 GAL -4.36 AZL 91 .71 MCA 138.71 SMA

_P 1P_.SI LAP -1,)3 LOP ?75.76 VP 37.559 GAP -?.44 A?P 88.72 TAL ?03.63 TAP

RC 79.493 GL -11.50 GP 43.32 ZAL 131o95 Z4P 66.06 ETS )38.8? ZA[ 135.03 ETE

129.01 [CC .1621_ INC 1.7068 VI 30.?01

342.34 RCA 108,_9 APO 149.97 V2 34,827

68.12 ZAC 108.90 [TC 140.79 CLP -56.10

PLANE TL-%CENTRIC CONIC

C3 12.847 VHL 3.584 0L4 -10.74 RAL 8,69 R40 6567.5 VEL 11.586 PTH 2.05 VHP

LNCH 4/MTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASE ZNJ A_MTH INJ TZME

_1.00 4 14 57 1773.94 -7,01 15._5 Z22.50 I17._0 4 44 26

_1._O 13 28 ?6 5097.71 ?4.56 226.17 ?_6.08 75.45 14 S) Z4

100.O0 5 )0 51 1528.87 -7.94 356.72 ZZZ.O0 118.91 5 56 ?0

100.00 14 55 8 4818.06 25.58 205.30 Z25.78 7].97 16 15 16

110.O0 6 Z6 56 1353.L_ -I0.37 341.93 220.54 12Z.76 6 49 29

110.O0 16 15 33 4566.44 78.76 185.ZI 724,79 69.92 17 32 39

_IFFERENTIAL CL,_qig'_CTION5 HIS-COURSE EXECUTION ACCURACY

TeE -.O896 TRA -.2956 TC3 .4124 BAU .3977 SCaT 58Z.4 C:,GR J6EO.7 563 470.7

ROE .2089 RRA .1370 RE3 2.2499 FAU .10409 RRT .3364 RR$" -.9793 RTF -.3348

FCE-i.2996 rRA -.1616 FC3-7.0173 _SP 5287 $68 1759.9 R'Z} -.0364 RJ) -.9787

GEE .Z?73 GRA .3757 eC_ Z.ZST4 FSP -i463 -%1 1673.6 SGZ 544.3 THA 87.47

4._77 0PA 51.80 RAP 14.55 EEC 1.21|3

PO CST TIN IN) 2 LATINJ ? LONG

1173.9 -3.78 8.56

4497.7 ??.32 ?18,?1

928.8 -4.02 350.13

4218,1 23.13 197.35

753.2 -5.98 335.59

3966.4 25.16 177.)1

ORBIT CETERMINATION ACCURACY

ST 203.5 SR 343.7 55 770.5

CRT -.8109 CRS .9862 CST -.7750

LSA 855.7 MSA 141.6 SSA ?7.5

ELl 385.0 EL? 106.3 ALF 117.97

LAUNCH OATE FEE) 6 1969 FLIC_T TINE 112.OO ARRIVAL CATE MAY 29 1969

HELIOCENTRIC CCIqIC

RL 147.53 LAL .OO LCL 137.03 VL ?7,776 GAL

RP I08.83 LAP -I._ LOP 278.92 VP 37.566 GAP

RC 81.813 GL -16.35 GP 46,68 ZAL 151.78 ZAP
PLANE TOCENTRIC CONIC

C3 I).094 VHL 3.619 CLA -13.55 RAL 9.91RAD 6567.5 VEL

LNCH AZMTH LNCH TIM([ L-I TIME IN) LAT

90.00 4 4) }6) 1681.?O -4.11

90.00 13 9 )5 5196.87 26.08

100.00 5 57 44 1443.69 -5.11

JL)B._D J4 )8 0 4911.56 27.17
110.00 6 50 I 1279.96 -7.64

IJ0.00 16 ? |) 4648.06 _.04

CIFFERENTIAL CORRECTIONS

TEE -.1245 TRA -._051 TC) .171| 8AU .4748

ROE .3176 RRA .I087 RC] ?.4_4 FAU .10180

FOE-l,4700 FRA -.0846 FC)-6.7306 8SP 5784

8CE .5411 8RA .3241 6C5 _.4765 FSP -1467

CISTANCE 51_.914

-4.34 AZL 9_.11 HCA 141.87 S_A

-1.98 AZP 88.34 TAL 203.74 TAP

70.70 ETS 341.91 ZAE 13_.61ETE

I79.14 ECC .16091 INC 2.1079 V! 30.201

14_.61 RCA I08.)6 A_O 149.97 V? )4.820

?4.08 ZAC /05.63 6TC 141,76 CLP -61.I9

J1.597 PTH 2.03 VMP 4.313 DPA 53.73 RAP 9.48 ECC 1.7155

IN) LONG IN) RT AS( IN) 42%4TH INJ TIME PO CST TIM IN) 2 LAT IN) ? LONG

10.13 ?74.19 118.04 5 11 33 1083.? -.55 3.50

_33.D3 ??8.6? 78.56 14 36 10 4596.8 ?4.24 724._4

351.99 ?_3.65 119,49 6 _1 48 843,7 -1.15 545.45

21_.78 ?28.36 77.03 15 59 5? 4_J1.6 25.11 ?03.59

338.01 ?_2.09 123.4_ 7 11 21 680.0 -).70 331.74

190.90 ??7.48 7_.86 17 J9 41 4048.1 _7.40 187.70

MI0-COURSE EXECUTION ACCURACY C_2E)IT CETERMINATION ACCURACY

SET 549.4 SGR J8_0.9 SO) 466.6 ST 247.5 SR 508.3 SS 869.1

RRT .O)_I RRF -.983_ RTF -.0_79 CRT -.8507 CRS .9954 CST -.8054

SO8 1911.6 R?) -.0068 RI) -.9837 LSA 1076.5 MSA 144.1 5SA 22.I

SGJ J8)1.0 SO2 549,1 THA 89.39 ELI 552.5 EL2 1J9.8 ALF JJ3.65

L_UNCH C4TE FEG 6 1969 FLIGHT TIME 114.00 ARRIVAL C_TE may 31 1969

HELIC(ENTRIC CC_qlC CISTANCE 319.780

RL 147.55 LAL .00 LL-L 137.03 VL _7.790 64L -4.)1AZL 97.57 MCA 145.02 SMA

RP 108.85 LAP -1.47 LC_ ?S?.08 VP )7.570 GAP -1.54 AZP 87.89 TAL 20).?4 TAP

RC 84.155 GL -19.76 6P 50.12 74L 130.73 IAP 75.18 ETS 345.38 /AE 129.80 ETE

PLANE TOCENTRIC CONIC

C5 J3.507 VHL 3.675 CLA -16.61 RAL 11.45 RAC 6567.5 VEL 11.614 PTH _.04 VHP

LNCH AZMTH LNCH TIME L-I TIME IN) LAT

90.00 5 17 48 1580.?0 -.87

_l,O0 1? 47 33 5313.28 27.39

100.00 6 ?9 44 1348.06 -1.89

100.00 14 18 I? 50?0.65 78._I

II0.00 7 17 17 1199.35 -4._l

IIO.00 15 47 18 4747,J3 31,73
CIFFERENTIAL CORRECTIONS

TEE -.1822 TRA -.3123 TC3 -.OH�I _AU .4584
RE[ .4434 RRA .0709 RE) 2.5370 FAU ,09(_7

FCE-I.6164 FRA .0139 FC3-6.2092 E)SP 6299

tOE .4794 _RA .3_-°0) _C3 _.5385 FSP -1417

129.23 ECC .15993 INC 2.5692 Vl 30.201

348.77 RE4 I_8.57 APO 149.90 v? )4.813

79.92 ZAC }07.29 ETC 141.07 CLP -66.50

4,406 CPA 55.53 RAP 3.86 [CC 1.22_3

IN) LONG INJ RT ASC INJ AZMTH IN) TIME PO CST TIM IN) 2 LATINJ ? LONG

4.38 ?26.60 118.31 5 44 8 980.2 2.97 357,75

741.36] 731.87 82.51 14 16 6 4713.3 26,117 232,88

346.72 ??6.01 119,84 6 52 J? 748.1 2.10 3a0.20

_19.58 _31.67 80.90 15 41 58 44?0.7 ?7.04 ?I/.17

333.75 2?4.3? 123.91 7 37 12 599.4 -.12 377.54

197.70 ?50.94 76.56 17 6 2_ 4142.1 29.55 189.17
MI0-CC_IRSE EXECUTION ACCURACY L'_IT CE TERM INA TIt'_q 4CCURACY

SGT 585.8 SGR 1997,1 563 450.4 5T 327.4 SR 694.4 SS 960.7

RRT -.323_ _ -.9869 RTF .3286 CRT -.9013 CRS .9983 CST -.8789

568 L_76.4 R_3 .0179 RI3 -.9868 LSA 1219,4 MSA 147.4 5SA 17,7

5,61 _001.8 $6_ 551 .7 THA 95.88 ELI 754.7 EL? )?8.5 ALF )l 3.4_

LAUNCH CATE F[_ 6 1969 FLIGHT TIME 116.00 ARriVAL _ATE JUN ? 1969

HELIOCENTRIC CONIC

RL 147.53 LAL .[3[]

RP 108.87 LAP -1.64

RC _6.508 6L -23.56

PLAN[TOCENTRIC CONIC

C3 14.149 VHL 5.76? 0LA -)9.97 RAL

LNCH AZMTH LNCH TIME L-I TIME IN) LAT

_l.O0 6 0 ?7 1458.34 3.11

90.00 )Z c_O 6 5455.5_ 78._?

)00.00 7 9 ? 1237.03 1.88

I00.00 13 54 13 5157.06 29.63

IIO.OD 7 49 54 1108.95 -1.15

110.00 15 29 50 4857.91 33.18

CIFFERENFIAL CORRECTIONS

T_E -.7673 TRA -.3111 TC3 -.3534 8AU .4941

R_E ,5926 RRA .0J93 RC3 _.5882 FAU .089_6

FCE-I.7408 FRA .1191 FC3-5.4979 8SP 6_]3

_Cf .6501 BRA .3117 _C3 ?.6172 FSP -1345

01STANCE 375.619

LOL 137.03 VL ?7.799 GAL -4._7 AZL 95.II HCA 148.18 5MA I79._) ECC .15911 INC 3.11193 vI 31_.201

LOP ?85.25 VP 37.571 GAP -1.I? ATP 87.36 TAL 203.65 TAP 351.83 RCA 108.72 APL_ 149.87 V2 34.807

OP 53.61 7AL I28.75 TAP 79.43 ETS 349.29 7AE I76,63 ETE 85.56 7AC 9_.95 ETC 144,7[_ CLP -71.99

13-36 RA0 6567.6 VEL 11.642 PTH ?.04 VHP 4.566 CPA 57.19 RAP 557.73 [CC !.2329

IN) LONG IN) RT ASC IN) A_MTH IN) TIME _O CST TIM IN) ? LA T IN) ? LC_q6

357,58 ?29.98 118,16 6 24 45 858.3 6.85 350.9(]

791.67 E35.90 87.61 13 51 ? 4855.5 ?7.59 743._11

340.63 ??9._YZ'i 119.84 7 29 39 637.0 5.83 334.0_

2_9._ 735.81 05.86 15 ?0 5 4552.1 28.7A 220.51

5?9.02 ?77.41 124.17 8 8 23 508.9 3.34 322.H?

706.01 ?35.34 81.77 16 50 43 4252,9 31.6Z 197.13

MIO-C_RSE EXECUTION ACCURACY CR_IT CETER%41NATI,ON 4CCUR_CY

SGT 700.5 S6R 7146.3 563 4?4.8 ST 434.5 SR 904.5 SS 1047.5

RRT -.599? RRF -.9893 RTr ._144 CRT -.9400 CR5 .9993 CST -.9?9)

SEE) ?_57,8 R23 .0373 RI3 -,9887 L5A 1447.7 MSA I50.3 S$A 14.1

SGI ?189.8 $62 549.7 THA I01.82 ELI 994.3 EL? 154._ ALF 114.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUN(H CAT[ FE_ _ 1969

H[L IL-_ENTRIC CC_IC

RL 147.53 LAL ,0(')

RP 10/_.89 LAP -I .80

RC 88.877 GL -27,82

PLANE TL_CENTR[C CONIC

c3 15.135 VHL 3.890

LNCH AZHTH LNCH TIME

9{1.OO 6 57 31

90.OO I I 41 46

I00.00 7 59 56

100.011 I3 22 1

110,00 B 30 23

110.0{1 15 8 4

FLIGHT TIME 118.00 ARRIVAL GATE JUN 4 1969

CISTANCE 331.932

LOL 137.03 VL 27.803 GAL -4.22 ATL 93.75 MCA 151.32 SMA 129.33 ECC .15850 INC 3.7544 Vl 30.701

LL"_p 288.41 VP 37.569 GAP -.71 AZP 86.71 TAL 203.46 TAP 354.79 RCA 108.83 APO 149.82 V2 34.802

GP 57.16 ZAL 126.80 ZAP 83.32 ETS 353.66 ZAE 123.12 ETE 90.97 ZAC 95.64 ETC 146.64 CLP -77.62

CLA -23.65 RAL 15.70 RAC 6567.6 VEL I1.684 PTH 2.05 VHP 4.808 CPA 58.70 RAP 351.12 ECC 1.2491

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM INJ Z LAT INJ 2 LONG

1301.57 8.08 348.74 234.fl0 117.23 7 19 12 701.6 11.67 341.90

5642.23 28.00 265.25 240.70 94.43 13 15 48 5042,2 28.32 256.60

1100.06 6.48 333.07 233.93 119.24 8 18 16 500.1 10.33 326.40

5318.97 29.8I 241.59 240.82 92.37 14 50 40 4719.0 zg.B2 232.79

I004.59 2._4 323,58 231.68 124,08 8 47 8 404,6 7.29 317.32

4987.21 34.09 216.3_ 240,81 87.34 J6 31 11 4387.2 33.35 207.22

_IFFERENTIAL CCRRECTIONS MIC-COURSE EXECUTION ACCURACY CRBIT CETERMINATIC_ ACCURACY

TOE -.39Oi TRA -.29BI TC3 -.6033 8AU .5285 SGT 883.2 SGR 2_77.0 SG3 388.9 ST 592.4 SR 1127.5 SS 1119.4

ROE .7643 RRA -.0536 RE3 2.5415 FAU .0/-IO64 RRT -,7626 RRr -.991_ RTF .7674 CRT -.9639 CRS ,9997 CST -.9590

FCE-I.SZ66 FRA .2332 FC3-4.6|28 6SP 7492 SGB 2442.3 R'Z3 .0534 RI3 -.9fl98 LSA 1688.6 MSA 153.7 SSA I].I

6CE ,B581 BRA .3_28 BE3 2.6121 FSP -1234 S(.I 2380.4 ._2 546.6 THA 107.43 ELI 1265.9 EL2 140.5 ALF 117.22

LAUNCH GATE FEB 6 1969 FLIGHT TIME 121].00 ARRIVAL GATE JUN 6 1969

HELIOCENTRIC CONIC

RL 147.53 LAL .DO

RP 108.90 LAP -1.96

RE 91.256 GL -32.56

PLANE_TOCENTRIC CONIC

c3 16,655 VHL 4.0_1

LN_H ATMTH LNCH TIME

9(].00 8 37 47

90.00 10 Z4 26

100.00 9 15 49

100.00 12 29 5

110.00 9 23 I3

110.00 14 38 11

LOt- 137.03 VL 27.._3 GAL

LOP 291.57 VP 37.564 GAP

GP 60.80 ZAL 124.32 ?AP

OISTANCE 338.216

-4.16 A7L 94.54 HCA 154.47 5MA 129.33 ECC .15801 INC 4.5433 VI 30.201

-.32 AZP 85.90 TAL _]3.IB TAP 357.65 RCA 108.89 APO 149.76 V2 34.797

86.77 ETS 358.51 /AE 119.32 ETE 96.J9 ZAC 92.41 ETC 148.90 CLP -83.38

0LA -27.66 RAL 18.58 RA0 6567.7 VEL 11.749

L-I TIME INJ LAT INJ LONG INJ RT AS(:

1023.18 16;27 332.40 242.42

676.00 24.21 310.07 245.39

900.24 12.94 321.75 240.80

5562._-_"1 27.79 259.35 246.33

876.99 7.67 316.86 237,67

515B.Z2 33,83 229.71 247.36

PTH 2.07 VHP 5.152 CPA 60.08

[NJ AZMTH INJ TIME PO CST TIM

113.50 8 54 50 423.2

105.15 10 35 42 76.O

_17.18 9 30 49 300.2

101.48 14 I 48 4962.2

123.41 9 37 50 277.0

95.21 16 4 9 4558.2

C/FFERENTIAL CORRECTIONS

TOE -.5619 TRA -.2648 TC3 -.8087 BAU .5612

RCE .9652 RRA -.1492 RC3 2.3870 FAU .06999

FCE-I.875J FRA .3426 FC3-3.6391 BSP 8109

_CE 1.1168 BRA ._k340 BE3 2.5202 FSP -1101

MI0-COURSE EXECUTION ACCURACY

S_T IIII.0 Y_ 23B5.0 SG] 346.1

RRT -.8513 RRF -.9925 RTF .8559

S60 2631.0 R23 ,0658 R13 -.9906

,q,61 2575.0 562 539,8 THA 112.68

RAP 344.02 ECC 1.274I

INJ 2 LAT INJ 2 LONG

19.31 325.04

26.06 301.89

16.48 314.75

29.09 250.79

12,01 310.46

34.18 2_0.49

ORBIT OETERMINATION ACCURACY

ST 799.1 SR 1358.2 S5 1174.7

CRT -.9778 CRS ,9999 CST -.9759

LSA 1959.3 MSA 156.5 SSA 8.8

ELI 1569.Z EL2 145.1ALF 120.19

LAUNCH CATE FE_ 6 1969 FLIGHT TIME 122.00 4RRIVAL GATE JUN 8 1969

HELIOCENTRIC CONIC

RL 147,53 LAL .O0

RP 108.92 LAP -2.11

RC 93.644 GL -37.80

PLAN[TL'_CENTRIC EL%N I(

E3 19.050 VHL 4.365

LNCH AZMTH LNCH TIME

74.47 7 43 59

105.53 II 46 23

74.47 7 43 59

I05.53 11 46 23

]10.00 10 42 25

110.00 13 47 7

CISTANCE 344.472

LOL I37.03 VL 27.799 GAL -4.09 AZL 95.54 MCA 157.60 SMA 129.30 ECC .15765 INC 5.5366 v! 30.201

LOP 294.73 VP 37.558 GAP .06 AlP 84._8 TAL 202.81 TAP .41 RCA 108.92 APO 149.68 v2 34.793

GP 64.56 ZAL 121.27 ZAP 89.69 ETS 3.89 ZAE 115.22 ETE I01.31 ZAC 89.25 ETC 151.54 CLP -89.28

CLA -31.98 RAL 22.11 RAG 6567.8 VEL 11.850 PTH 2.10 VHP 5.653 OPA 61.35 RAP 336.32 ECC 1.3135

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM INJ Z LA T INJ Z LONG

1269.22 22.34 353.36 250.93 113.50 8 5 8 669.2 25.33 345,66

5780.53 22.36 273.75 250,93 113.49 13 22 43 5180.5 25.34 266.O5

1269.22 22,34 353.36 Z50.93 113.50 8 5 8 669.2 25.33 345.66

5780.53 22.36 273.75 250.93 113.49 13 22 43 5180.5 Z5.34 Z66.O5

690.97 14.47 306.74 246.63 1_1.31 10 53 56 91,0 1_.51 299.96

5406.77 _3.71 248.38 254.26 105.81 I5 17 14 4806.8 32.57 239.65

CIFFERENTIAL CL"RRECTIL"I_S

TEE -.8013 TRA -.2[X'32 TC3 -.9407 6AU .5893

mOE 1.1988 RRA -.2740 RE3 2.1139 FAU .O5B40

FC[-1.8_1_ FRA .4425 FC3-2.6537 6SP 8725

GeE 1.4419 6RA .3394 BC3 2.3138 FSP -951

LAUNCH GATE rE0 6 1969

HELIC_CENTR[C CONIC

MIB-CC_RS_ EXECUTION ACCURACY L"RGIT OETERMINATION aCCURaCY

SOT 1369.9 5GR 2462.0 SG3 298.5 ST 1056.2 SR 1579.8 5S I2(]6.3

RRT -.9011 RR_ -.9937 Rfr .9E360 CRT -.9857 CRS 1.0000 CST -.9854

,5(,0 2817.5 R_3 .0750 R13 -.9912 LSA 2245.3 MSA 158.I 5SA 6._

.561 2767.5 S(,2 528,5 THA 117.73 ELI 1894.6 EL2 14_ .3 ALF 123.62

FLIGA._T TIME i24.DO ARkIVAL CA TE JUN i0 1969

_ISTANCE 350.696

RL 1A7.53 LAL .(_3 LOL 137.03 VL 27.792 GAL -4,01 AZL

RP 108.93 U_P -2.25 LC, P 297.89 VP 37.549 GAP .42 AZP

RC 96.038 GL -43.50 GP 68,55 7AL 117,65 ZAP 92.DO ETS

PLANE TC_CENTRIC CONIC

C3 22.972 VHL 4.793 CLA -36.52 RAL 26.44 RA_ 6567.9 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LA T

65,9! 7 9 40 1471.54 23.85

114,O9 12 55 17 5667.99 23.87

65,91 7 9 40 1471.54 23,85

I14,O9 12 55 17 5667.99 23.87

65.91 7 9 40 1471,54 23.85

I14,O9 12 55 17 5667.99 23.87

CIFFERENTI4L CL"_RECTIL"INS

TCE-I.I 398 TRA -.O8_] TC3 -.9750 6AU .6[]99

ROE 1.4689 RRA -,4344 RE3 1.7300 FAU .04650

FEE-I.8442 FRA .5263 FC3-1.7524 BSP 9336

_CE 1.8592 _RA .4428 eC3 1.9858 rsP -793

96.83 H_A 160.73 SHA 129.25 ECC .157413 INC 6.8340 Vl 3!_.2,_1

83.55 TAL 202.34 TAP 3.(]t_ RCA l{]H.91 AB2, 140 59 VE 34.7H9

9.95 ZAE 110.81 ETE 106.54 7AC ,'46.,'4 EfC 154.75 CLP -)_..47

I_.0|5 PTH 2,14 VHP 6,309 CPA 62.4_ RAP 327._: fcC 1.37H_

INJ LONG INJ RT ASC INJ AZMTH INJ TIME _% C_T T;M t_: _ L_T INJ _ L'_0

9.95 259.76 118.51 7 34 11 _71.5 _7.4_ _.44

265.78 259.77 118.50 14 29 45 5{]68._ _7.4_ 2_.27

9.95 259.76 118,51 7 34 11 87].5 _T,46 F.44

265.78 259.77 118.50 14 29 45 5[)68.[3 27.4_ ZSH.27

9,95 259.76 118.51 7 34 11 571.5 27.46 _.44

265.78 259.77 I18.50 14 29 45 506_.0 27.4_ ZSH.71

MIO-CL_RSE EXECUTIL"N ACCURACY ,7_C i T CE TERMINA T I,-_ ACCURACY

SCT 1657.2 %R 25['_.2 SO3 P48.8 ST 1363.4 SR 1767.4 SS I?(_8,_

RRT -.9316 RRf" -.9947 RTF .9373 CRT -.99(}5 CRS 1.O!](_i] CST .991'_

SOB 2999,6 R23 .O807 R13 -.9919 LSA Z§33._ MSA 157.4 5SA _._

SGl 2956.0 SG2 509.6 THA 122.79 FLI ??27.! [L? laO._ ALF i77.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4 1968-69

LAUNCH GATE FEG 6 1969 FLIGHT TIME I26.D0 ARRIVAL OATE _UN IZ 1969

HELIC([NTRIC CL'%NI(

RL 147.53 LAL .00

PP 10H.94 LAP -2.]9

RC 98.436 CL -49.51

PLANETC(ENTRIC CONIC

C3 29.772 VHL 5.456

LNCH AZMTH LNCH TIME INJ LAT

5H.9Z 6 57 O ZA.II

121.08 13 50 ZZ 24.12

58.92 6 57 0 24.11

IZl.(_ 13 50 ZZ 24.12

58.92 6 57 0 24.11

IZI.O8 13 50 22 Z4.1Z

CIrF6RENTIAL CC%?_CTI,L'_5

rCE-1.6340 TRA .I156 TC3 -.B981 8AU .6166

RCE 1.7676 RRA -.6399 RC3 1.2622 FAU .03486

FCE-I.76_] FRA .5934 FC3-|.O136 B.,,%o 9@34

_CE 2.4072 BRA .6503 BC3 1.5491FSP -638

DISTANCE 356.886

LC_ 137,03 VL 27.782 GAL -3,91 AZL 98.61 HCA 163.85 SMA I79.18 ECC .15726 INC 8.6107 Vl 30.2(31

LC_ 501.05 VP }7.539 GAP .77 AIP 8|.72 TAL 201,79 TAP 5.64 RCA I08._6 APO 149.49 V2 34.787

6P 72.86 ZAL 113.52 IAP 93.62 ET5 17.12 /AE I06.02 ETE llI.A2 7AC 83,02 ETC 159.01 CLP-I02.37

CLA -41.06 RAL 31.76 RAC 6568,2 VEL 12.294 PTH 2.21 VHP 7.287 CPA 63.39 RAP 318.15 ECC 1.4900

L-I TIME INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

163_.04 13.51 170.84 124.31 7 ?4 13 I033.0 28.43 16,43

5654.80 263.19 270.85 124.30 15 24 17 5054.8 28.44 256.10

1633._4 23.53 _70.84 124.}1 7 24 13 1033.0 _8.43 16.43

5634.80 263,19 _70.85 I24.30 15 _4 17 _034,8 _8.44 _6.10

1633,04 23,53 270.84 124.31 7 24 13 I033,0 28.43 16.43

5634,80 263.19 270.85 124,30 15 24 17 5034.8 _8.44 256.10

MID-COURSE [XE.CUTION ACCURACY C,R_IT CETERMINATICeV ACCURACY

SCT 1982.5 SGR 2477.2 563 199.8 ST 1716,8 ?::,R 1876.7 $5 I178.1

RRT -.9526 RRF -.9956 RTg .9597 CRT -.9934 CRS .9999 CST -.9945

568 317_,9 R'd3 ,0818 RI3 -.9929 LSA 2798.3 MSA 152,3 SSA A.O

$61 3136,9 $62 476.5 THA 128.37 ELI 253H.6 EL2 145.5 ALF 132.45

LAUNCH DATE FEB 6 I"969 FLIC.H7 TIME J_8.O0 ARRIVAL CAT[ JUN 14 1969

HELIOCENTRIC CONIC 01STANCE 363.032

RL 147.53 LAL .00 LCL 137.03 VL 27.769 GAL -3.80 AZL J01.21 HCA ]66.94 5MA 1_9.09 [CC .15719 INCJ1.2057 Vl _3.201

RP I08.94 LAP -2.52 LOP 304.22 VP 37.528 GAP 1.09 AlP 79.08 TAL _01.14 TAP 8.08 RCA 108,79 APO 149.38 v2 34.785

RC IOO.837 GL -55.57 6P 77.66 ZAL ]G8.98 ZAP 94,50 ETS 26.74 7AE 100.67 ETE I_.40 ZAC 79.73 ETC 165.78 CLP-I11.55

PLAN£TOCENTRIC CONIC

C3 42.621 VHL 6.528 CLA -45.25 RAL 38.L:'0 RAG 6568.6 VEL 12.806 PTH E.33 VHP B.772 OPA 63.85 RAP 306,86 EGG 1.7014

LNCH AZMTH LNCH TIl',t_ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AI"MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.JO 6 59 4 1787.00 22.29 35.75 284,_0 130.46 7 18 51 I187.0 27.34 29.30

1Z6.90 14 39 39 5661.8,0 22.31 26A.09 284.21 130.45 16 14 l 5061.B 27.35 257.66

53.10 6 59 4 1787.00 22.29 35.73 284.L_0 130,A6 7 28 51 1187.0 27.34 29.30
126.90 14 39 39 5661,80 Z_.31 264.09 284._! 130.45 16 14 I 5061.8 27.35 257.66

53.10 6 59 4 1787.00 22.29 35,73 284.L_I] 130.46 7 28 51 1187.0 27.34 _9,30

126.90 14 39 39 5661.80 22.31 264.09 284.ZI 130.45 16 14 I 5061.8 27.35 257.66

DIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.4075 TRA .4951 TC3 -.7179 8AU ,5946 5(,T _39_,5 SGR _319,1 563 153.7 ST 2121.2 SR 1812.5 SS I115.9

RDE 2.0299 RRA -.8884 RC3 .7574 FAU .0_386 RRT -.9687 RRF -.9961 RTF ,9776 CRT -.9953 CR$ .9998 CST -.9969

FOE-1.6544 FRA ,6498 FC3 -,4846 8SP 10439 5(,8 333_.0 R"d3 ,0778 RI3 o.9944 LSA 3001.7 MSA 139.1 SSA 2.9

GC6 5.1491 6RA 1.0171 8C3 1.0435 FSP -489 561 3305.9 562 416.7 THA 135.92 ELI 2786.9 EL2 133.6 ALF 139.51

LAUNCH GATE FEB 6 1969 FLIGHT TIME 130.00 ARRIVAL GATE JUN 16 1969

HELIC<ENTRIC CC,NIC DISTANCE 369.113

RL 147.53 LAL .00 LL'__ 137.03 VL 27.753 GAL -3.67 AZL 105.16 HCA 169.99 5MA 128.97 ECC .15717 INC15.3674 Vl 30.201

RP 108.95 LAP -Z.64 LOP 307.38 VP 37,515 CAP 1.40 AIP 74.86 TAL 200.37 TAP I_.36 RCA 108.70 AOO 149.?_ V2 34.784

RC 103.240 GL -61.07 6P 83.00 /AL l_A._ ZAP 94,62 ETS A4.27 ZAE 94.42 ETE 136.10 ZAC 75.97 EIC 180.69 CLP=I31.30

PLANE TCWCENTRIC CONIC

C3 70.281VHL 8.383 CLA -48,44 RAL 45.64 RAO 6569.A VEL 13.843 PTH 2.53 VHP 11,222 CPA 63,35 RAP 293.46 ECC?.1566

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

46.39 _99,23 135.88 7 46 16 13A7.7 23.30 40.76

267.57 _99,25 135.88 17 0 6 5147.1 P_.32 261.93

46.39 _99.23 135.88 7 46 16 1347,7 23.30 40.76

267.57 299.25 135.88 17 _ 6 5147.1 75.32 261.03

46.39 299.23 135.88 7 46 16 1347.7 25.30 40.76

267.57 _99.25 135.88 17 0 6 5147.1 23.32 261.93

MID-COURSE EXECUTION ACCURACY C,R_IT CE TERMINA TIL"IN ACCURACY

5,6T 3032,0 5GR 1696.3 SG3 113.6 ST 2629.2 5R 1290.4 55 1043,8

RRT -,9789 RRF -.9943 RTF .9918 CRT -.99_3 CRS .9992 CST -.99_

SCB 3474.2 R'_} ,0667 RI 3 -,9962 LSA 3107.3 MSA 107.9 55A 2.1

$6| 3460,9 S,6_ 303.7 THA 151.05 ELI 2926.9 EL? 1675.0 4LF 153.91

LNCH AZMTH LNCH TIME L-] TIME INJ LAT

48.90 7 13 48 1947,66 17.66

131.10 15 24 19 5747.08 17.67

48.90 7 13 48 1947.66 17,66

131.10 15 24 19 5747,OB 17.67

48.90 7 13 48 1947.66 17.66

131.10 15 24 19 5747.08 17.67

DIFFERENTIAL CC&'RECTIC_5

rOE-3.dOO3 IRA 1.31_ TO3 -.4631 _AU .5102

ROE 1.8317 RRA-I.0107 RC3 .2835 FAU .01381

F0£-1.5420 FRA .7104 FC3 -.1701 8SP 10966

BCE 4.2187 BRA 1.6609 _C3 .5430 FSP -363

LAUNCH GATE FEB 6 1969 FLIGHT TIME 13_.00 ARRIVAL GATE JUN 18 1969

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.95 LAP -_.75

RC 105.643 6L -64.69

PLANE TC(ENTRIC CONIC

C3 143.525 VHL JJ.9_0

LNCH AZMTH LN_H TIE
47.65 7 39 45

132.35 15 58 36

A7.65 7 39 45

132.35 15 58 36

47.65 7 39 45

132.35 15 58 36

DIFFERENTIAL CCRRECTIONS

TDE-5.O766 TRA 2.8_2 TO3 -.1214 8AU .2366

R_E-310682 RRA .8148 RC3 -.0214 FAU .00341

FCE-1.5046 FRA .3401 FC3 -.0'_06 OSP II2t']4

@DE 5,9_17 8RA 2.9356 BC3 .I233 FSP -261

01STANCE 375.072

LOL 137.O3 VL 27.734 GAL -3.5! AZL 113.03 HCA 172.95 SMA 128.85 ECC ,15713 INC23.0303 Vl 3(1.201

LOP 310.54 VP 37.5Ol GAP 1.67 AZP 67.13 TAL |99.44 TAP 12.39 RCA 108._] APO 149.O9 V2 34.783

6P 85.15 ZAL 99.5_ ZAP 93,96 ETS 96.95 ZAE 86.33 ETE 186.89 7AC 7].clO ETC 231.AI CLP 144.76

DLA -49,42 RAL 53,I9 RAO 6570.6 VEL 16,274 PTH Z.85 VHP J5.817 CPA 6(3.7_) RAP 277.65 ECC 3,3621

L-I TIME INJ LAT INJ LON6 INJ RT A$C JNJ AZMTH iNJ TIME PC, CST TIM INJ ? LAT INJ ? LONG

2109,34 10.28 54.2I 314.24 I38.61 8 14 55 1609.3 16.23 49.13

600.58 10.30 295.48 ]I4.Z5 138.61 16 8 36 .6 16.24 290.4[]

_109.34 10.78 54.21 314.24 138.61 8 14 55 15139.3 16.23 49.13

600.58 10.30 _95.48 314._5 138.61 16 8 36 .6 16.24 2_3.40

2109.34 I0._8 54,ZI 314._4 138.61 8 14 55 15119.3 16.23 49.13

600.58 10.30 295.48 314.25 138.61 16 8 36 .6 16.24 2_3.4[l

MI0-COURE EXECUTION ACCURACY L",RSIT DETERMINATION ACCURACY

5C,T 3_:_35,9 5GR 1585.7 $63 82.0 ST 2506.3 SR 1478.3 55 1015.5

RRT .9480 RRF .9486 RTF .9992 CRT .9917 CRS -.9915 CST-I.OOG0

S(;8 3576.6 R'Z3 -.0572 RI3 .9976 LSA 3077.4 MSA 167.3 SSA 1.5

SCI 3547.4 $62 456,1 THA 25.58 EL1 2905.2 EL2 164 ,(] ALr 30.4 3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69,

LAUNCH CAT[ FEC 6 1969

HELIC(ENTRIC CONIC

RL 147.53 LAL ._0

RP I08.95 LAP -?.86

RC 108.O45 GL -67.46

PLA_TC_ENTRIC CONIC

C3 413.616 VHL ?0.338

LNCH AZMTH LNCH TZM_

53.50 8 I9 10

1Z6.50 15 56 44

53.50 8 19 10

I26.50 15 56 44

53.50 8 19 10

126.50 15 56 44

FLIGHT TIME 134.00 ,_R;V_L ,]ATE .UN ?f3 :-]69

CISTANCE 380,698

LO,I,. 137.O3 VL 77.714 GAL -3.?d AZL 13[].68 HCa 175.61 SMA 128.71 ECC -;_1 INC4!;.6747 Vl 36_.201

LOP 313.70 VP 37.486 GAP 1.85 AZP 49.41 TAL 198.13 TAP I3,74 RC_ 108.52 _PC, Ia_._9 V? 34.7_3

GP 74.03 7AL 95.27 ZAP 9_,66 ITS 158.45 ZA[ 73.33 ET[ 746.55 7AC 6Z.45 [TC 793,l? CLP 99,73

CLA -44.95 RAL 57.90 RAC 6572.1 VEL 73.1Z8 PTH 3.Z8 VHP 76.790 CPA 52.A7 RAP 759.77 ICE 7,tl07l

L-I TiM6 INJ LAT INJ LONE [NJ RT ASC INJ AZHTH [NJ TFME _9 CST TIN INJ _ LAT INJ Z L,IW_C

2703.71 ?.58 55.00 325.30 134,_] 8 55 54 1603.7 8.20 49.70

798.36 2.59 306,19 315.31 134.91] 16 IO ? 198.A fi.ZZ 300.H9

22'O3.71 Z.58 5_.00 325._") 134.90 8 55 54 16633.7 8.20 a9.7_3

798.36 ?.59 306.19 375.31 134,90 16 I0 ? 198.a 8.2? 363[} ._9

?_:_J3.71 2,5_ 5_.00 325.30 J34.b_ 8 55 54 16133.7 H.?O 49.70

798.36 2.59 30_.-19 375.31 13,,,90 16 l0 ? 198.4 8.?? 3OO.H9

_IFrERENTIAL CCRRECTICfWS MIC-COURE EXECUTION ACCURACY

TOE 1.6769 TRA 1.4127 TC3 -.OZ|Z BAU .8598 SGT 739.5 SGR 3477.3 SG3 61.9

ROE-9.0Z07 RRA 5.7_O5 RC3 .1540 FAU-,OIS08 RRT .01_8 _ .9984 RTF .0690

FCE-I,76OI FRA 1.2590 rE3 .0316 BSP 108flO %0 3555.1 R?3 -.0556 R13 .9984

BCE 9.175Z BRA 5.9215 BE3 .1555 FS.P -I94 S(,I 3477.3 .S_2 739.5 THA 89.84

LAUNCH CATE FEB 6 1969 FLIGHT TIME |36.00

HELIOCENTRIC CONIC _[STAN_E 384.981

RL 147.53 LAL .0(_ LOL 137.03 VL _7.691 GAL -_.78 AZL 176.79 H_A 177.04 5MA

RP I08.94 LAP -2.95 LOP 316.97 VP 37,470 GAP 1.67 AZP 3._| TAL 195.43 TAP

RC 110.446 GL -43.90 6P 47.93 ZAL 9_.34 ZAP 91._7 ET5 |73.97 ZAE 46.94 ET[

PLANETOCENTRIC CONIC

C31586.077 VHL 39.B26 OLA -25.96 RAL 54._5 R_0 6573,_ VEL 41.3LP0 PTH 3.r57 VHP

LNCH AZHTH LN_H TIME L--I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 10 13 54 I910.53 -II.ZZ 13,0_ 3=-"0.91 116.17

90.OO 13 36 5 J_45.61 9,8i 345.54 331,_8 i16.70

10,0.O0 11 8 17 1734.90 -14.48 8.5_ 319.Z5 116.44

100.00 15 Z4 13 896.49 13.06 3_1.53 33_,96 117.13

110.00 11 28 18 167_.1| -2|.35 .lI 315.6_ 117.35

110.00 17 ?0 5Z 581>0.07 19.97 275,50 336.69 118.41

CIFFERENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY

TCE 5.7455 TRA ",6665 TC3 -.0864 BAU 4.5548 SGT 1081.0 ST, R _726.5 563 54.0

ROE-9.9420 RRAIO,?OS= RC3 .I966 FAU-.0811? RRT -.BZgO RRI:" .9998 RTF -.8183

r06-2.2459 FR_ ?,5i29 FE3 .04i3 BSP 8880 _B 1933.0 R_3 -.0871 RI3 ,996Z

BCEII.4828 BeAlO.7_61 BE3 ._148 F_ -171 _61 2876,5 _2 573.1 THA 108.98

L-R_IT CETERMINATICN ACCURACY

ST 501.7 SR _637.6 SS I177.0

CRT -.82i4 CRS -.9995 CST .8036

LSA Z917.9 MSA ?d7.? 5sA .5

ELI 2665.0 EL? 287.6 ALF 99.09

ARRIVAL CAT[ ION ?? 1969

17d.55 ECC .t55?1 INC86.7885 VI _].?O1

1_.47 RCA 1_8._i A_D I_8.50 v? 3_.7_A

859.69 ZAC 45.76 [TC 319.82 CLP 91._9

50.437 CPA ?9.47 RAP ?42.79 ECC77.1077

INJ TIME F_ CST TIM INJ _ LAT IN_ _ LC_C

10 45 44 1310.5 -7.61 16.26

13 56 51 645.6 13.37 338.61

II 37 17 1134.9 -10.87 1.65

15 39 19 296,5 16,59 314.57

II 56 10 107_.1 -17,57 353._H

18 57 5? 5_20.I 23.50 Z68.74

OR£1T CETERMINAT[C_ ACCURACY

ST 8?7.5 SR 1570.6 SS 1503,7

CRT -.9535 CRS -.9999 CST .9497

LSA 2280.6 MSA ?38.8 SSA .5

ELl t717.0 EL2 220.9 ALF 117.93

LAUNCH CArE FEB 6 1969 FLIGHT TIME 138.00

LALR_ICH _AT[ FEB 6 1969

HELIOCENTRIC CONIC

RL 147,53 LAL .00

RP IOH,93 LAP -3J?

RE 115.239 6L 64.77

PLANE TC_CENTRIC CONIC

C3 190.741 VHL 13.811

LNCH AZMTH LN_H TIME

?7.84 13 33 48

157,16 _339 34

Z7.84 13 33 48

152.16

_7,84

151.16

HELDX[NTRIC CONIC CISTaNC[ 395,447

RL IA7.53 LAL .00 LL%L 137.03 VL ?7,667 GAL -3.50 AZL 44.55 HCA 184.77 SMA

RP 108.94 LAP -3.04 LOP 320.03 VP 37.454 GAP 3.14 AZP 135.37 TAL 198.80 TAP

RC 112.844 CL 60.79 6P -7?.65 /AL 95._ ZAP 94.42 ITS 183.66 ZAE 74.81ETE

PLANE TCwCENTRIC CONIC

C3 50H.393 VHL _2.548 DLA 66,47 RAL 348.50 RAG 657?,4 VEL 25.094 PTH 3.34 VHP

LNCH A7MTH LNCH TIME L-] TIME IaJ LAT IN3 LONG INJ RT ASC INJ AZMTH INJ TIME

26.97 1_ _4 19 TC/_d_.43 -_,_3 243_9| 257.54 73.55 15 4_ 7

153.03 O 37 56 329H.84 -?.72 98.78 Z57.52 23.55 J 3_ 55

?6.97 14 24 I9 5027.43 -2.23 243.91 257.54 23.55 15 48 7

153.03 0 37 56 3298_84 -2,22 98.28 257.52 23,55 1 32 55

26.97 14 Z4 19 50_7.43 -?.Z3 743,91 _57.54 ?3.55 15 4H 7

153,O3 O 37 56 329_.84 -?.Z? 98.28 _57,51 ?3.55 I 37 55

CIFFERENTIAL CCRRECTIC_NS MID-COURSE EXECUTION ACCURACY

TOE -.7482 TRA 1.6109 TC3 -.0686 @AU 1.3358 _GT |087.7 SCR 3598.6 563 6?,H

RC-II.Z307 RRA 3.1_75 RE3 -.1842 FAU-.OI929 RRT .7357 RRF -.9996 RTF -.7273

FOE Z.Z950 FRA -.6413 FC3 ,03_9 8SP I1748 ._6_ 3759.4 I_3 -.0569 RI3 -.9980

80E11.7556 8RA 3.5715 8C3 .1965 r_ ° -_35 _I 3690.I 56_ 718,4 THA 76,96

FLIGHT TIME 140.00

ARRIVAL CaT[ ION 74 i969

i_8.33 ECC 16686 INCaS.4500 Vl 30.?01

?3.07 RCA 107.73 AP¢ 149.03 V? 34.786

98,45 7AC 87.gl EIC 59.63 CLP I[64.96

77.1513 CPA -76,7_ RAP 141.88 [CC 9.3669

PO CST TIM INJ ? LAT INJ ? LL_NC

: 4477.a -9.56 241.[]9

7698,H -9.55 95.46

44?7.4 -9.56 241.09

7698.H -9.55 95.46

44?7.4 -9.56 741.(19

?698.8 -9.55 95.46

ClSTANCE 400.993

LOL 137.03 VL 77,641 GAL -3.73 AZL 63.08 HfA 186.91 _MA 128.?0 ECC .16070

LOP 3Z8.Lff] VP 37,437 _AP 3.29 AlP 116.75 TAL 197.32 TAP ?4,2? RCA 107.60

GP -BI.39 ZAL 97,67 lAP 97.79 ET5 _??.86 /AE 88,36 ETE 137.75 lAG 96.9a

0LA 65.73 RAL 335,34 RAO 6571,0 VEL 17.665 PTH ?.98 VHP 16.271 CPA -73.33

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4909.17 -9.37 ?40,6? 241.09 ?4.6? 14 55 37 4309.?

3186.41 -9.36 95.94 741.07 ?4.62 ?4 3_ 4[3 75H6.4

4909.17 -9.37 240.6? Z41.09 24,67 14 55 37 4309.?

23 39 34 3186.41 -9.36 95.94 741,07 _4.67 ?4 37 40 ?586.4

13 33 48 4909.17 -9.37 ?40.67 741.09 ?4.67 14 55 37 4309.?

?3 39 34 3186.4I -9.36 95.94 741.07 ?4.6? ?4 32 40 ?586.4

CRCIT CETERMINATZON aCCURACY

ST 361.7 SR 791_.I SS 1397.9

CRT .6916 CRS 1.0(lOLl CST .6893

LSA 3?45.4 MSA ?60.6 5SA 1.3

ELl _97H.9 EL? ?60.3 ALF 85.06

ARRIVAL CAT[ JUN ?6 1969

1NC76.9167 Vl 30.201

A_, 148.HI V? 34.7_9

[TC 10!3.09 CLP 154.92

RAP 87.29 ECC 4.1391

INJ ? LA T JNJ ? L,_"ING

-16.62 ?37.5/

-16.61 97.H9

-16.62 ?37.57

-16.61 9_.89

-16.67 ?37.57

-16.61 97.89

CIFFERENTIAL CCRR[CTION5 M]7_-COUR_. EXECUTION ACCUOACY

TOE 3.7996 TRA -.86_]? TC3 -,0719 BAU ,0678 &GT 1800.6 &ER 3574.8 S63 84.4

RDE-4.4471 RRA 3.0350 RC3 -.0|13 FAU .O038| RRT -.8641 _ -.9820 RTF .9417

FCE 1.5553 FRA -.7249 FC3 -.0173 85P 12652 $68 400_.6 R'23 -.088_ R13 -.9957

_CE 5.8455 8RA 3.t545 BE3 ,0Z46 FSP -776 S61 3916.2 562 327.2 THA 154.70
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OR_iT CETERMINAT_,_ ACCURACY

5T 1597,7 5R ?059.? SS 955.?

CRT -.9557 CRS .9909 CST .9866

LSA ?750.3 MSA 376.1 SSA 1.7

ELI ?579.? EL? 375.5 ALF I_7.49



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69'

LAUNCH CATE FEB 6 1969 FLIGHT TIME 147.00 ARRIVAL CATE JUN 2H 1969

HELIC'_ZENTRIC CONIC 01 STANCE 406._55

RL 147.53 LAL .00 LOL 137.03 VL 27.614 GAL -3.03 AZL 71.03 HCA I_9.86 SMA 12H.02 ECC .16108 INC18.9672 Vl 3_.201

RP 10_.92 LAP -3.19 LO0 326.36 VP 37.420 GAP 3.52 AZP 108.71 TAL 196,10 TAP 25.96 RCA 107.40 APO 148.64 V? 34.792

RC II7,630 GL 63.47 GP -77,48 ZAL I00,01 ZAP 101.82 ETS 289.24 ZAE 96.69 ETE ?03.75 ZAC 101,76 ETC 166.96 CLP-160.86

PLANET_ENTRIC CONIC

C3 100.346 VHL 10.017 CLA 63.3Z RAL 335.19 RAC 6569,9 VEL 14.8_9 PTH Z.69 VHP 11.533 CPA -67.71 RAP 66.66 ECC Z.6514

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC _NJ AZMTH [NJ TIME PO CST TIH INJ _ LAT INJ ? LL'_IC

30.67 13 39 46 A77_.61 -16,44 Z35.26 736.68 27.91 14 59 25 4178.6 -23.46 731.60

149.33 ?3 32 Z? 3076.76 -16.43 93.79 ?36.66 27.91 ?A 23 3_ 7476,8 -73.45 9_,lA

30.67 I3 39 46 477_,6l -16.44 735.Z6 236.6_ 27.91 14 59 ?5 417_.6 -23,46 ?_1.60

149.33 23 32 _2 3076.76 -16.43 93.79 ?36.66 27.91 ?4 73 38 ?476.8 -Z3.45 90.14

30.67 13 39 46 4778.61 -I6.44 235.26 216.6d 27.91 14 59 25 AI?B.6 -23.A6 731.60

149.33 23 32 Z2 3076.76 -16.43 93.79 236.66 27.91 ?4 23 38 ?476.8 -?3.45 _.14

CIFFERENTIAL CORRf_CTION5 MIO-COUR.S_ E)(ECuTION ACCURACY ORGIT OETERMINATrC_ ACCURAC_

T_E 4.0861 TRA-Z.607I TC3 -.3073 BAU .4077 SGT 4105.9 SGR 364.2 $63 115.6 ST ?540.7 SR 3A9.5 SS 905.6

ROE .6095 RRA .0665 RC3 -.0314 FAU .01646 RRT .3_11 _ .4_06 RTF .9915 EFT ._Bc.,-A]CRS -.9196 CST -.9974

FOE 1.5077 FRA -.7728 FC3 -.14L:'0 6SP I_]61 SGB 4122.0 R23 .I069 RI3 .9928 LSA 7714.6 MSA 168.1 5SA 2.0

GO? A.1313 eRA 2.6079 BC3 .3039 FSP -381 $61 410H.3 5G2 336.4 THA 1.95 ELI 2559.7 EL? 158.9 ALF 7.00

LAUNCH CArE FEB 6 1969 FLIGHT TIHE 144.00 ARRIVAL DATE JUN 30 1969

HELIL-'(ENTRIC CONIC

RL 147.53 LAL .DO

RP I0_.91 LAP -3.Z5

RC 170,015 GL 60.76

PLAINI[TC_CENTRIC CONIC

C3 64.165 VHL 8o010

LNCH AZMTH LNCH TIME

33.52 I3 59 54

146.48 Z3 38 41

33.5Z 13 59 54

IAG.4B 23 38 41

33.5? 13 59 54

IA6.AB Z3 38 41

_IFFERENTIAL CORRECTION5

TCE 3.0655 TRA-Z.2364 TC3 -.690_ BAU .6787

RCE J .2661 RRA -.5361 RC3 -._464 FAU .02971

FOE 1.5715 FRA -.863_ FC3 -.4008 BSP 15560

BDE 3.3166 BRA Z._998 BC} .73_9 rSP -6J6

01STANCE 412.796

LCL 137.03 VL 77.585 GAL -?.83 AIL 75.30 HCA 197.91 SMA I77.8_ ECC .16170 INCI4.696H Vl 30.201

LOP 3_9.53 VP 37.402 GAP 3.78 AIP 104.34 TAL 194.95 TAP 27.86 RCA I_7.15 A_D 148.49 VZ 34.796

GP -71.05 IAL 101.85 7AP 106.2(] ETS 305._5 7AE I02.9_ ETE Z18.76 ZAC I05._5 ETC 183.00 CLP-IAg.zo

CLA 60.91 RAL 338.51RAO 6569.2 VEL 13.671 PTH 2.49 VMP 9.115 _PA -61.}I RAP 55.81 ECC 2.0560

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

4664.68 -72.0_ 729.5_ 235.52 31.63 15 17 39 4064.7 -?8.76 ?75.16

_986,63 -_.01 91,4Z _35.50 31.63 24 ?B 78 ?386.6 -78.75 87.07

4664.68 -?Z.O? 2Z9.5_ 235.5? 31.63 15 17 39 4064.7 -78.76 225.16

_986.63 -_.01 91.4Z ?35.50 31.63 24 28 78 2386.6 -18.75 87.07

4664.68 -??.0_ ?79.5_ 735,5_ 31.63 15 17 39 4064.7 -?B.76 ?75.16

2986.63 -Z_.Ol 91.47 ?35.50 31.63 ?4 _8 ?B 7386.6 -28.75 87.07

MI0-COURS_ EYA_CUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 4105.9 5GR I_64._ 563 156.7 ST 2404.9 5R 936.1 55 934.8

RRT .9667 RRf .9916 RTF .9_76 CRT .9_60 CRS -.9975 CST -.99_A

SGB 4796.1 R23 .I_5 R13 .9905 LSA 7740.1 MSA 159.6 55A ?.5

5G1 a_84.9 $6_ 309.9 THA J6.67 ELI _576.5 EL? 145.6 ALF 71.O7

LAUNCH _ATE FEB 6 1969 FLIGHT TIME I46.00 _RRIVAL CATE JUL 2 1969

HELIC_ENTRIC CONIC CISTANCE 418.792

RL 147.53 LAL .00 LL'k. 137.03 VL 27.555 GAL -2.63 AZL 77.95 HCA I96.0g SMA

RP I08._9 LAP -3.30 LOP 33?.70 VP 37.384 GAP 4.04 A_P I01.59 TAL 193.78 TAP

RC IZ2.394 GL 57.74 GP -64.81 IAL 103.J7 ZAP IJ_.68 ET5 309.74 lAE 1_8.10 ETE

PLANETC(ENTRIC CONIC

C3 46.151 VHL 6.793 CLA 58.71RAL 3A2.66 FAD 656_.7 VEL 17.943 PTH ?.36 VHP 7.713 OPA -55.67 RAP

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME

36.J5 14 23 10 4571.O5 -26.07 ?23.95 ?35.39 35.37 15 39 ?I

143.85 ?3 A8 35 2917.77 -?6.05 89.10 ?35.36 35.3? 24 37 12

36.15 14 _3 IO 4571.O5 -?6.07 223.95 235.39 35.3_ 15 39 ?I

143.85 Z3 48 35 _917,77 -26.05 89.10 235.36 35.3? 74 37 12

36.15 14 _3 I0 4571.05 -_6.07 _3.95 _35.39 35.3? 15 39 21

IA3.85 Z3 48 35 2917.77 -26.05 89.10 ?35,36 35.3? 74 37 17

CIFFERENTIAL CORRECTICNS MIO-C(AURSE ERECUT/ON ACCURACY

TOE 2.7A59 TRA-I.B487 TC3-1 .0109 BAU .6634 S,GT 403_.8 SGR 1409.9 SG3 l_l.0

ROE I.Z77_ RRA -.4685 RC3 -.366Z FAU .03678 RRT .9609 RRf .99_ RTF .9796

FOE 1.7750 FRA -.806_ FC3 -.6899 BSP 13747 S6B 4_77,2 R?3 .1551 RI3 .9846

BCE 3.0287 BRA I._T_ _C3 1.0751 FSP -61H SG! 4Z56.1 $62 370.0 THA 18.77

i77.62 ECC .16246 INCI?.0459 Vl lO.?!ll

?9.78 RCA 106.88 APO 148.35 v2 34.8t10

221.63 7AC I07.62 ETC 187.12 EL?-146.08

49.00 ECC 1.7595

PO CST TIM IN_ 2 LAT INJ 2 LL-WNG

3971 .0 -32.49 ?I_._9

7317.8 -_? .48 84.04

3971 .O -3Z.49 218._9

2317.8 - 3?. 48 84 .(14

3971.0 -32.49 218.89

7317.8 -32.A8 84.0,_

C',R_I TOE TERMINA TIL'I_ ACCURACY

ST Z485.? SR II01.7 55 1031.6

CRT .9869 CRS -.9988 CST -.9935

LSA 7901.8 MSA 183.6 55A 3.?

ELI 2713.6 EL? 163.(I ALF 23.72

LAUNCH CAT? FEB 6 1969 FLIGHT TIME 148.[')O ARRIVAL CA TE JUL 4 1969

HELIL-'KENTRIC CONIC

RL 147153 LAL .OO

RP 108.88 LAP -3.34

RC I_4.766 GL 54.73

PLANE TC_ENTRIC CONIC

C3 35.835 VHL 5.986

LNCH AZMTH LNCH TIME

38.55 14 46 79

141.45 0 3 7

38.55 14 46 _9

141.45 0 3 7

38.55 14 46 29

141.45 0 3 7

_IFFERENTIAL

TOE Z.5718

ROE 1.138J

FCE 1,8865

BCE 2.7667

DISTANCE 4Z4.782

L<_. 137.03 VL 27.524 GAL -2.43 AZL 79.76 HCA 199.17 S_A 127.41 ECC

LOP 335.87 VP 37.366 GAP 4.31 AIP 99.68 TAL 192.60 TAP 31.72 RCA

GP -59.0Z ZAL 104.01 ZAP 115.14 ETS 311.51 ZAE 117.36 ETE ?71.75 7AC

.16335 1NC10.7379 Vl 3{].201

106.59 APO 148.22 V2 34.8(15

109.79 ETC 188,21 CLP-145.63

0LA 56.75 RAL 346.91 RA0 6568.4 VEL I?.538 PTH 2,27 VMP 6.846 CPA -50.31 RAP 44.39 ECC 1.5_9H

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LL_N6

4494.74 -_8.88 218.75 _35.71 58.80 16 I 73 3894.7 -34.98 ?13.!16

2866.47 -78.87 86.98 _35.69 38.79 0 50 53 2266.5 -34.96 81.29

4494.74 -78.88 218.75 735.71 38.80 16 1 23 3894.7 -34.98 213.(16

?866.47 -_8.87 86.98 Z35.69 38.79 0 50 53 _766.5 -34.96 81.29

4494.74 -28,88 218.75 235.71 38.80 16 1 23 3894,7 -34.98 213.(16

Z866.47 -_8.87 86.98 _35.69 38.79 0 50 53 2266.5 -54,96 81.29

CCRRECTION5 MI0-COURSE EXECUTION ACCURACY L'W_IT 0ETERMINATI,DN ACCURACY

TRA-I.6401 TC3-1.4785 BAU .7739 .._T 4115.4 5GR 1414.0 SG3 226.3 ST 2567.2 Sg II0_.4 55 1095.?

RRA -.3908 RC3 -.4919 FAU .04574 RRT .9604 RRF .9922 RTF .9752 CRT .987_ CRS -.9993 CST -.9929

FRA -.7795 FC3-1.1051 BSP 13584 $68 4351.6 R"_3 .1715 RI3 .9805 LSA 7993.1 MSA 185.6 55A 3.9

BRA 1.6860 8C3 I,SIlJ FSP -748 5GI 4335.5 SG? 374.p THA 18.4D ELI ?787.2 EL2 15S.4 Atr 23.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69,

LAUNCH C4TE FEe E ;969 FL|GHT TIME 150.95 ARRIVAL C4TE _UL E 1969

HELIOCENTRIC CONIC CISTANCE 4]_.77|

RL J47.5] LAL ._J9 LC¢ 137.03 VL 27.492 GAL "2.Z2 AZL BI..qB HCA 202.25 ._A 127.19 ECC .J6437 INC B.92J4 V! 30.20!

RP 19f_.86 LAP -3.]7 LOP 339.04 VP 37.348 CAP 4.58 ATP 98.27 TAL 191.40 TAP 33.65 RCA 106.28 APO 148.J0 V2 34.8l!

RC 127.128 &L 51.67 CP -53.72 7AL 194.40 ZAP I|9.45 ETS )12.45 ZAE 115.89 ET[ 219.64 ZAC 1)l.72 ETC 186.25 CLP-|46.2!
PL4NI[ TC_£NTR I C CONIC

C} 29.3_] VHL 5.4]6 CLA 54.97 RAL 35J .0B RAC 6568.2 V[L I2.276 PTH 2.2J VHP 6.292 CPA -45.26 RAP 4l .22 ICE 2.4627

LNEJa ATMTH LNA_H TIMI_ L-I TIME IN] LAT IN] LONG IN] RT A.S_ IN] ATMTH ZNJ T_14_ PO CST TIM IN] Z LAT IN] 2 LONC

40.70 15 9 2 4432.03 -30.BI 2|4.03 236.}B 41.94 16 22 54 3832.0 -36.59 Z07.79

139.30 0 |3 47 26_B.32 -_.BO B5.|4 236.36 4].94 I 0 56 2228.3 -36.56 78.90

40.70 15 9 2 4432.03 -_,Sl 214.03 236.36 41.94 16 22 54 3i]32.0 -36.59 207.79

139.30 0 ]3 47 2826.32 -30.B0 85.|4 236.36 41.94 l 9 56 2226.3 -36.56 78.90

40.70 ]5 9 2 4432.03 -30.B] 214.03 236.38 4] .94 J6 22 54 3B32._ -36.59 207.79

J39._ 9 ]3 47 2626.32 -]O.BO 85.14 Z36.36 4].94 1 0 56 2226.3 -36.58 76.9G

CZFFERENTJAL O"jRRECT|CJN5 MIC-CCURE EX[CUTION ACCURACY ORBIT CETERI4_NAT_CIN ACCURJ, C_'
TC£ 2.3625 TRAoI.472] TC]-I .1_705 BAU .7682 5_T 42_|.l _R |35_.0 5_3 _57.6 ST 2649.4 5R 1066.8 SS ]14].O

RCE .9953 RRA -.3073 RC3 -.5626 FAU .05324 RRT .9584 RRF .9906 RTF .97|5 CRT .9864 CRS -.9995 CST -.992_

FCE J.9511 rRA -.7172 rC3-1.57I; 8sP ]39J6 5_B 4432.4 RZ3 .I833 RJ3 .9765 LSA ](]70.7 MSA 184.9 SSA 4.B

_CE 2.562_ _A ].5039 &C) I .9592 FSP -664 5GI 4417.0 S_2 368.9 THA 17.J9 ELI Z_SZ.] EL2 150.4 ALF Z] .77

LAUNCH CATE" fEB 6 1_69 FLIGHT T_I4E |5_.00 _RR_VAL C_TE JUL B Z969

P_IELIC.-(ENTRJC CONIC CiSTANC£ 4_.7_4

RL 147.53 LAL .00 LCL ]37.03 VL 27.459 G_L -2.00 AZL BI.0B HEA L>05.39 S_,_ I_6.97 ECC .16550 INC 7.9J54 V! _.20]

RP I98.g4 LAP -3.39 LOP 342._! VP 37.3_0 GAP 4.85 AZP 97.16 TAL 190.I6 TAP 35.55 RCA _05.96 AP_ 147.96 V2 34.HI_

RE |_9.48J GL 49.19 GP -48.95 ZAL 1_4.36 ZAP |_3.5_ ETS 3]3.09 ZAE |18.77 ETE 217.46 ZAC 1J3.49 ETC 167.BE CLP-_47.25
PLANE TC_£NTR IC CCIN; C

C3 24.933 VHL 4.993 OLA 5].42 RAL 355.13 RAG 656_.0" V_L 1_.096 PTH Z.J7 VHP 5.934 CPA -40.56 RAP 39.05 ECC 1.4J03
LP._..PI AZMTH LNCPI 711,_ L-_ TIME _NJ LAT ZNJ LCN_ IN] RT A_ ZNJ A_TH _NJ T_M_ _ CST TIM _NJ 2 LAT _NJ 2 LONC

4_.61 15 _O 42 4379.85 -3Z.|_ _09.8_ 2_7.37 44.73 16 43 41 3779.B -37.6I 203._3

]37.39 0 24 2B 2799.82 -3_.1I 83.57 237.36 44.72 ! J1 8 2;99.B -37.60 76._9

42.6! 15 30 42 4379.85 -32.12 209.81 _37._7 44.73 16 43 41 3779.8 -37.61 203.I3
137.39 0 24 28 2799.82 -32.11 8_.57 23i.36 44.7_ ! 11 B 2199.8 -37.60 76.89

42.6! 15 30 42 4379.85 -32.12 21_9.81 2_7.37 44.73 16 43 41 3779.8 -37.61 203.1]

137.39 0 24 28 2799.82 -3_.JJ 63._? 237.56 44.72 I 1! B 2199.8 -37.60 76.89

OIKFERENTIAL CORRECTIONS MIO-COURE EXECUTION ACCURACY ORBIT CET[RNIN_TION ACCURACY'

TOE 2.2909 7RA-1._219 TC_-2.3217 _AU .B0_3 SGT 4_1.6 ._ |665._ S_3 282.9 ST 2738.2 5R I009.6 SS _]76.]

ROE .8712 RRA -.2117 RC3 -.63fl1 rAu .05883 RRT .95_0 RRF .9877 RTF .9660 CRT .9668 CRS -.9997 CST -.9922

F0E 1.9736 rR_ -.6220 rC3-Z.04Z7 8SP 14J54 SGe 4512.6 R'Z3 .I9J4 R13 .9725 LS_ 3140.8 MSA ]93.5 554 5.7

BeE Z.4509 BR4 I .34_:_0 8C3 Z.4070 IrSP -950 _] 4496.J $4;_ _61 ._ THA 15.69 ELl 29]4.7 EL2 J4J .3 ALF 29.07

LAUNCH D_TE rE6 6 1969 FLIGHT TIME _§4.00 _RRIVAL D_TE JUL JO 1969

HELICK_ENTR[C CONIC CISTANC[ 442.7_B
RL 147.53 LAL .00 LOL _7.03 VL 27.425 GAL -I.77 AZL _,_8 HCA

RP I0_.82 LAP -3.39 LOP 345.38 VP 37.3J2 GAP 5.12 AZP 96.26 TAL

RC 131.B23 GL 46.67 GP -44.66 ZAL I04.00 ZAP 127.32 ETS _13.63 ZAE

20_.54 SMA 126.75 ECC .16674 INC 7.1J79 Vl 10.20!

|8_.99 TAP 37.44 RCA J05.61APO 147.BB V_ 34.82§

. |21.09 ETE 215_|1 7AC 115.17 ETC 187.30 CLP-148.50
PLAN_TC_ENTR[C CONIC

C3 21.696 VHL 4.670 CLA 52.O6 RAL 359.11 RA0 6567.9 VEL 11.966 PTH 2._3 VHP 5.706 CPA -36.23 R_P 37.62 ECC 1.3569

LNEH AZMTH LNCH TIME L-| TIME [NJ LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM [NJ 2 LATtNJ _ LONC

44.30 15 51 35 4335.90 -33.01 206.07 238.69 47.]5 17 3 5I 3735.9 -]B.23 199.03
135.70 9 35 I6 2778.38 -33.D0 62._7 236.66 47.J5 ] 21 35 2178.4 -36.22 75.2]

44.30 15 51 35 4335.90 -33.01 296.07 23B.69 47._5 17 3 5] 3735.9 -38.23 I99.03

1_5.70 O 35 16 277_.36 -33.00 82._7 238.68 47.|5 I 21 35 2|76.4 -38.22 75.23

44.30 I5 51 35 4335.9£] o33.01 Z06.07 238.69 47.I5 17 3 5! 3735.9 -38.23 |99.05

135.70 0 35 J6 2778.38 -33.00 BZ.27 238.68 47.15 I 21 35 217_.4 -3B.22 75.23

CIFFERENTIAL CORRECTIONS MI�-COURS, E EXECUTION ACCURACY ORBIT CETERMINATION ACCURAC_

TCE 2.2229 TRA-l.IB34 TC3-2.7607 BAU .633J SGT 4445.3 _ l|73.2 SG_ 301.7 ST 28|9.0 5.R 945.3 SS 1192.7

RCE .7659 RRA -.1694 RE3 -.6592 FAU .06278 RRT .9511RRF .9834 RTF .9648 CRT .9692 CR5 -.9996 CST -.991_

r0E |.9547 rRA -.5070 FC3-2.4923 BSP 14472 SGB 4597.5 R23 .1945 RJ3 .96_7 LSA 319_.5 MSA 181.5 SSA 6.6

BO£ 2.35|! BRA |.1955 BC3 2.6577 FSP -10_0 S_I 4584.1 5_2 351 .4 THA |4.18 ELI 2970.4 EL2 131 .3 ALF |_.39

LAUNCH CArE FEB 6 1969 FLIGHT TIME 156.0G ARRIVAL CATE JUL 12 I969

HELIOCENTRIC CONIC

RL ]47.53 LAL .00

RP 106.79 LAP -3.39

RC 134o153 GL 44.30
PL_NETOCENTRIC CON|C

C3 19.496 VHL 4,415

LNCH AZMTH L_H TIME
45.79 |6 II 54

134.21 0 46 19
45.79 I6 It 54

134.21 0 46 19

45.79 16 1| 54

I34.21 0 46 19
0IrFERENTIAL CORRECTIONS

TOE 2.1763 TRA_1.0456

ROE .660_ RRA -.I174
F0E 1.910_ rRA _.3752

B0E 2._802 BR4 1.0522

OISTANCE 446,69E

LCL 137.03 VL 27,391 GAL -1.53 AIL 83.53 KA 211.69 SMA |_6.52 [CC .I_81| INC 6.4666 V! 30.20!

LOP 346.56 VP 37._94 GAP _.]B AZP 95.5J TAL J67.62 T_P 39,31 RCA I05.25 APO 147.79 V_ 34.633

GP -40.87 ZAL I03.29 ZAP |30.83 ETS 3|4.1_ ZAE 122.93 ETE 212.69 7AC ]I6.BJ ETC 1_6.70 CLP-I_9.B4

TC3-3.229J _AU .6569

RC3 -.6569 FAU .06491
FC3-2._825 6SP 14674

BE3 3.2953 rSP -1056

9LA 50.67 RAL 3.0_ R_O 6567.8 VEL 11.869 PTH 2.1l VHP 5.572 CPA °32.26 RAP 36.77 ECC 1.3299

L-I T_ME IN] LAT IN] LONG IN] RT ASC IN] 4ZMTH IN] TIME PO CST TIN IN] 2 LA T IN] 2 LONG

4298.47 -3_.60 202.76 240._3 49.26 17 _3 32 3696.5 -38.59 195.44
2762.21 -33.59 81._! 240.31 49.25 I ]2 21 2162.2 -36.58 73._

4298.47 -]3.60 20_.76 240.33 49.26 17 23 32 3696.5 -38.59 195.44

2762,21 -33.59 BI.Z| 240.3! 49.25 | 32 2] 2162.2 -38.58 73.88

4298.47 -3_.60 L:_0_.76 240.]3 49.26 17 Z3 32 3698.5 -36.59 195.44
2762.21 -33.59 81o_1 _40.]1 49,25 I 3_ 2I 2|62.2 -38.58 73._8

MID-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,SGT 4553.0 SGR I083.6 5G3 314.1 ST 2896.0 SR 8_6.0 5S I199._

RRT .9456 RR_ .9775 RTF .9616 CRT .9696 CR5 -.9999 (57 -.99_4

5(;8 4680.! R"Z3 .1935 RI3 .9649 LSA 3254,1 MSA ]79.4 554 7.7

S(;| 4667.5 S_2 343.J THA 12.76 EL] _8.0 EL2 |20.8 ALF ]6.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69

L;UNCH cArE FE_ 6 1969 FLIGHT TIME 158.0[] ARRIVAL CATE JUL 14 1969

H[LI'-_[NT_IC CLINIC 01STANCE 454.645

_t 14 T,_5 LAL .00 L_ 137.0] VL ?7.356 GAL -1.2H AZL 84.08 HCA Z14.85 SMA

R? l_H.77 LAP -3.38 LOP 351.74 VP 37,276 GAP 5.65 AZP 94.87 /AL 186.30 TAP

RE 136.47l 6L 42.06 6P -37.50 7AL 102.27 ZAP 134.05 ET5 314.57 ZAE I74,38 ETE

PLANGTC(ENTRIC CL_IC

C3 17.747 VHL 4.217 CLA 49.82 RAL 6.96 RAG 6561.7 VEL II.795 PTH

IZ6.Z9 ECC .16966] INC 5.971H VI 5_7.26]I

41.J5 RCA I(]4.87 AP,3 147.71 v2 34.841

?I0,35 lAG 118,43 ETC 186.12 CLP-151.21

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

4l.I] 16 3I 4? 4?66.35 -33.99 199.8l 747.77 51,09 I7 4? 53

132._7 0 57 42 2750.07 -33.97 80.35 747.76 51.08 ! 43 32

47.13 _6 51 47 4?66.35 -33.99 199.87 242.27 51.09 17 42 53

132._7 O 57 42 7750.07 -33.9T BO,35 742.76 §I.08 I 43 32

47.13 16 31 47 4266.35 -33,99 199.87 24Z._7 51.09 17 42 53

I3?.H7 0 57 47 Z750.07 -33.97 t_1.35 74_.26 51.08 I 43 3?

CIFFERENTI4L CL"_R[C/lC_45 MZC-CC_)RS[. EXECUTION ACCURACY

rtE 2.1371 TRA -.9117 TC3-3.6780 BAg .8856 SGT 4663.3 SGR I002,7 563 371.9

ROE .6092 mRA -.0769 RC3 -.6419 FAU .06599 RRT .9402 RRF .9699 RTF .9589

FCE I.H397 FRA -.2471 FC3-3,22[]0 BSP 14977 SGB 4769,9 W'Z3 ,J86_ RI3 .96I 7

CC£ 2.2123 GRA .9149 BE3 3.7336 FSP -J083 $61 4758.] $67 334.9 THA II.49

2.09 VHP 5.50? 0PA -28.63 RAP 36.34 ECC 1.2970

INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

3666.3 -38.76 l�Z.]O

2150.1 -38.75 72.79

3666.3 -38.76 197.3_

?ISO,I -38.75 77.79

]666.3 -38.76 192.30

2150.! -38.75 72.79

C_BI7 CETERMI_TIC_ 4CCUR4C_

ST 2965.2 SR 830.3 SS 1192.5

CRT .9905 CRS -,9999 CST -.9909

LSA ]297.3 MSA ]76.5 SSA 8._

ELI 56177.] EL2 109.8 ALF 15.52

L_UNCH C_ TE FEG 6 1969 FLIC44T T;ME J_].t�O ARRIV4L CA T[ JUL J6 J969

HELIC(ENTRIC CL"NIC CISTANfE 460.585

RL 147.53 LAL .00 LL_ ]37.03 VL 27.320 6AL -I.07 AZL 84.54 HCA ?IS.OI SMA I76.06 ECC ,I7122 IN¢ 5.4568 V! 30.2631

RP I08.74 L4P -3.36 LL_P 354.9I VP 37.?58 GAP 5,9? AZP 94.3(} TAL J84.96 TAP 42.97 RCA 104.47 APO 147.64 V? 34.H50

RC 138.775 6L 39.9? GP -34.5I ?AL IGO.�B ZAP 137.00 ETS 314,98 ZA[ I75.50 ETE L_lS.I3 ZAC 1713,_6 ETE 185.56 CLP-15?.5_

PLAN_TL'_ENTRIC CONIC

C3 16.385 VHL 4.048 CLA 48.88 RAL I0,_] RAO 6567.7 VEL 11.738 PTH ?.07 VHP 5.480 CPA -75,31R4P 36.31 ECC 1.7697

LN(H AZMTH LNCH TIME L-[ TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _2 CST TIM INJ ? LIT INJ _ LL'_'WNG

45.33 ;6 5I 28 4238.52 -34.?I 191.29 744,51 5?.67 18 ? 7 3638.5 -38.80 189.54

131.67 1 9 29 ?741.22 -34,_ 79.66 ?44.50 57,66 ] 55 I0 7141.2 -38.79 71.93

4H.33 16 51 28 4238.52 -34.?I 197.79 744.5I 52.67 18 ? 7 3638.5 38.80 189.54

131.67 I 9 29 2741,27 -34.21] 79.68 ?44.50 5?.66 J 55 I0 7141.2 -38.79 71.93

48.35 16 51 ?8 4?38.52 -34.ZI 197.79 744.5I 57.67 I8 ? 7 3638.5 -38.80 189.54

131.67 1 9 29 2741,72 -54._ 79.68 744.50 52.66 I 55 10 2141.2 -38.79 71,93

CIFFERENTIAL CL"RRECTIONS MI0-COURS_ EXECUTION ACCURACY O_GIT CETERMIN4TION 4CCURACY

FOG Z.1(750 TRA -.7765 TC3-4,1115 BAU .9107 SGT 4769.8 SGR 930.6 SG3 3Z5.3 57 _123.I 5R 781.5 55 II76.9

RCE .5515 RRA -.0446 RC3 -.6144 FAU .06593 RRT .9337 RRF .9601RTF ,9567 CRT .9915 CRS -.9999 CST -.9905

FC6 1.7544 FR4 -.1095 rc3-3.4832 8sP 1_]9 sGB 4859.7 R23 .1756 RI3 .9589 LSA 3537.3 MSA 173,4 5SA 9.9

CCE 2.1761 _RA .7777 6C3 4.I57_ rsP -I097 scI 484_.5 s6? 579.I THA I0.37 EL1 ]I_[_.9 [L_ 9_.5 _LF 14.39

L4UN(H _AT[ FEC 6 1969 FLIGHT TIME 167.00 ARRIVAL CArE JUL IH 1969

HELI,-(ENTRIC CONIC

RL 147.55 LAL .(]0

RP l[]d.71 LAP -3.32

RC 141.(167 Gt 37._6

PL_NETO_ENTRIC CONIC

C} 15,3_6 VHL 3.915

LNCH AZMTH LNCH TIME

49.43 17 11 5

130.57 1 21 41

49.43 17 II 5

13_.57 I 71 41

49,43 17 I! 5

I_3.57 I 21 41

CIFFERENTIAL CCRRECTIONS

TCE 2i[1747 TRA -.6396

_CE .5037 RRA -.019]

FCE 1.6555 FRA .0166

GOE Z.1345 GRA .6399

LOL 137.03 VL

LL? 35H.09 VP

6P -31.88 Z_L

DISTANCE 466,517

?7.284 GAL -.75 4ZL 84,95 HCA 221.17 SMA

37.241 CAP 6.19 AZP 93,81 TAL 183,60 TAP

99.43 ZAP 139.71 ET5 315.34 ZAE 126.37 ETE

CLA 48._3 RAL

L-I TIME INJ LAT

4214.30 -34.31

2735.i4 -34.3_

4Z14.30 -34,31

77_5.14 -34.30

4714.36] -34,31

7755.14 -34.3{]

125.82 ECC .17291 INC 5.0531] Vl 30,?01

44.77 RCA 104.06 APO 147.59 V? 34.H6,)

2_6907 7AC I?I.71 [TC 185.{15 CLP153.93

TC3-4,5298 BAU .9358

RC3 -,5815 FAU .U6516

FC3-3,6809 BSP 15674

SC] 4.5670 rsP -lI(13

14.89 RAG 6567,6 VEL II.697 PTH 2.06 VHP 5.494 _PA -72.77 R4P 36.56 [CC 1.7527

INJ LONG INJ RT 436 INJ A_HTH INJ TIME PO CST TIM INJ ? L4T INJ ? LC_G

195.00 247.03 54,06 18 ?I ?0 3614.3 -38.73 187.11

79.17 247.0? 54.05 ? 7 16 7135.1 -38.72 71.2_

195.CE1 747.0} 54._6 18 21 70 3614,3 -3H.73 387.1l

79.17 ?47.0? 54.05 ? 7 16 7135,1 -38.72 71.Z_

195.0(] _47.03 54.06 18 ?I ?0 ]614,3 -38,73 I_7.11

79.17 747.0_ 54.05 ? 7 16 ?115,I -38.72 71.2_

MIO-CC_RSE EXECUTION ACCURACY CWBIT DETERMINATION ACCURAC_

SGT 4873.9 SGR 867.4 563 3_5.3 ST _66.5 SR 737.4 SS 1156].9

RRT .975_ RRF .9461RTF .9550 CRT .9927 CR5 -.9996 CST -.9899

$66 4950.5 &_3 .1596 RI3 .9568 LSA ]353.0 MSA 169.5 SSA 11.0

$61 4939.8 SG? 374_7 THA 9.39 ELI 3157.7 EL2 86.8 ALF I3.44

L4UNCH GATE FE_ 6 1969 FLIGHT TIME 164.D0 ARRIVAL CATE JUL ?(l 1969

HELIC,C[NTRIC CCI'WIC

RL 147,53 L4L .00 LCL 137.O3 VL

RP IOH.68 L4P -3.78 LOP 1._7 VP

RC I43.344 GL 35.87 GP -79.54 7AL

PLANE TCwCENTRIC CONIC

C3 14.498 VHL 3.808 CLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.46 17 50 49 4193.03 -34,3I

129.54 1 34 15 7731.61 -34.30

50.46 17 30 49 4193.03 -34.31

129.54 1 34 15 7731,61 -34.30

50.46 17 30 49 4193,03 -34.31

129.54 I 34 J5 7731.6| -34._(3

CIFFERENTIAL CORRIECTJONS

TCE 2.0495 TRA -.4938 TC3-4.9J67 8AU .9588

RCE .4664 RRA .L30_8 RC3 -.5477 rAu .06365

FOE 1.5572 FRA .1438 FC3-3.8010 BSP 15997

_CE 2.I019 _RA .4938 BC3 4.9466 FSP -I097

CISTANCE 472,476

27.748 GAL -.47 AZL 85._0 F_CA ??4.34 SMA 175.59 ECC .17487 INC 4.6970 Vl 30.201

37.224 GAP 6,47 AZP 93.36 TAL 187._? TAP 46,56 RC4 I0],63 AP_ 147.55 V? 34.870

97.65 7AP |47,I9 ETS 315.63 ZAE I_7.03 ETE 204.19 7AC 123,40 ETC 184.58 CLP-155.75

47.24 RAL I8.93 RAD 6567.6 VEL J1.657 PTH 2.05 VHP 5._37 CPA -29,4H RAP 37.05 ECC 1.23H6

INJ LONG INJ RT ASC INJ AI_4TH INJ TIME PO CST TIM JNJ ? L4T INJ 2 LL'*NG

I91.93 ?49.83 5_.28 |8 40 4? ]595.0 -38.5H 184.93

78.82 ?49,82 5_,_7 _ J9 47 713J.6 -38.57 7t_.83

197.93 ?49.83 55.?8 18 40 4? 3593.0 -38.58 184.93

78,87 _49.87 55.?7 _ 19 47 7131.6 -38.57 70.83

197.93 149.83 55.28 18 40 4? 3593.0 -38.58 184.93

78.8? 749.87 55._7 ? 19 47 Z131.6 -38.57 70.83

MI0-CC_JRS_ EXECUTION ACCURACY ,_-RBIT 0ETER_41NA TION ACCURACY

S{,T 497?.8 S6R B14.4 $63 32?.9 5T 31(13,5 SR 701.9 SS 1177.6

RRT .9148 _ .9338 RTF .953] CRT .9939 CR5 -.9991 CST -.9893

$68 5039.0 RE3 .1439 R13 ,9546 LSA 3369.9 MSA 166.9 SSA 12.2

SGI 50?8.5 $67 3_5,3 THA 8.56 ELI 31H0.9 EL? 75.3 ALF I?.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL 4. 1968-69 '

LAUNCH GATE FEB 6 1969

HELIL-_CENTRIC CONIC

RL 147.53 LAL .00

RP 108.65 LAP -3.23

RC 145.608 GL 33.92

PLANE TC_ENTRIC CCI_IC

C3 13.859 VHL 3°723

LNEH AZMTH LNCH TI_

51.46 17 50 45

128.54 1 47 8

51.46 17 50 45

128.54 I 47 8

51.46 17 50 45

128.54 1 47

FLIGHT TIME 166.00 ARRIVAL GATE JUL 22 1969

CISTANCE 478.326

LOL 137.03 VL 27.212 GAL -.18 AZL 85.62 HCA 221.51 SPA

LOP 4.46 VP 37.207 GAP 6.74 AIP 92.96"TAL 180.82 TAP

GP -27.48 ZAL 95.65 ZAP 144.47 ETS 315.85 ZAE 127.54 ETE

I25.35 ECC .17692 IN( 4.3790 vl 30.201

48.32 RCA 103.17 APO 147.53 v2 34.880

202.48 ZAC 125.13 ETC 184.16 CLP-156.53

CLA 46.49 RAL 23.05 RAG 6567.5 VEL 11.629 PTH 2.04 VHP 5.60? CPA -16.91 RAP 37.76 ECC 1.22_1

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4174.19 -34.21 191.05 Z57.87 56.36 19 0 19 3574.2 -38.35 182.97

2730.56 -34.20 78.64 Z57.86 56.35 2 37 38 2130,6 -38.34 70,56

4174.19 -3A.21 191.05 257.87 56.36 19 0 19 3574.2 -38.35 182.97

2730.56 -34.20 76.64 252,86 56.35 2 32 38 213.O.6 -38.34 70.56

4J74.19 -34.21 I91,05 257.87 56.36 I9 0 19 3574.2 -38,35 182.97

2730,56 -34.20 78.64 252.86 56,35 2 32 38 2130.6 -38.34 70.56

CIFFERENTIAL CCRRECTIONS MIC-COURSE EXECUTICINI ACCURACY ORBIT CETERMINATION ACCURACY

TOE 2.0214 TRA -.34_4 TC3-5.2685 BAU .94',06 SGT 5066._ SGR 768.3 $63 317.8 ST 3122.0 SR 670.4 SS 1085.1

ROE .4354 RRA .0186 RE3 -.5016 FAU .06166 RRT .91136 RRF .9169 RTF .9529 CRT .995A CRS -.9981 CST -.9887

FOE 1.4513 FRA .2525 FC3-3.8514 OSP 16304 _WT,B 5174.7 R23 .1222 R13 .9539 LSA 336_.5 MSA 162.1 SSA 13.A

_CE 2,0678 BRA .3489 BE3 5.2923 FSP -10_{3 SGI 5llA.3 SG? 3_6.1 THA 7,fl3 ELI 3192.5 EL2 62.7 ALF 12.07

LAUNCH GATE FEB 6 1969 FLI:CAHT:fIME |6_.00 ARRIVAL GATE JUL 24 i9_9

HELIOCENTRIC CCNIC CISTAEE 484.211

RL IA7.53 LAL .00 LOL 137.03 VL 27.175 GAL .13 AAL 8_.0| HCA 230.6_ SPA 125.11 ECC .1791A INC 4.0915 VI 30.201

RP 108.61 LAP -3.16 LOP 7.64 VP 37.|90 GAP 7.0? AlP 92.60 TAL 179.39 TAP 50.07 RCA 102.70 APO i47.53 V2 34.891

RC 147._57 6L 32.01GP -25.65 ZAL 93.45 ZAP 146.57 ETS 315.98 ZAE 127.92 ETE _)0.95 ZAC 126.9_ ETC 183.77 CLP-157.7_

PLANE TO(ENTRIC CONIC

C3 13.350 VHL 3.658 0LA 45.74 RAL 27.23 RA0 6567.5 VEL 11.609 PTH 2.03 VHP 5.6_7 _PA -14.54 RAP 38.64 ECC 1.2202

LNCH AIMTM LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT A_

52.44 18 II 2 4157.79 -34.01 199.31 _56.I3

127.56 2 0 lI 2732.09 -34.00 78,63 256.12

52.44 18 II 2 4157.29 -34.01 189.31 256,13

127.56 2 0 1! 2732.09 -34.00 78.63 256.17

52.44 J8 lI 2 4157.79 -34.01 IB9.31 256.13

127.56 2 0 I1 2732.09 -34,00 78.63 256.12

CIFFERENTIAL COgRECTIONS WI0-COUR_ EXECUTION ACCURACY

TOE 1.9952 TRA -.1850 TC3-5.5722 BAU 1.000I SGT 5153.3 SCR

RCE .4122 RRA .0359 RE3 -.A570 FAU .05909 RRT .8879 RRF

rOE 1.3520 FRA .3732 FC3-3._229 BSP 16537 SGB 5L_'05.0 R'd3

BCE 2.0373 BRA .1885 BE3 5.5909 FSP -1049 S_I 5194.3 SG?

INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

57.34 19 L_O 19 3557.3 -38.04 181.17

57.33 2 45 43 2132.1 -38.03 70.a9

57,34 19 _ 19 3557.3 -38.04 181.17

57.33 2 45 43 2132.1 -38.03 70.A9
57.34 19 20 19 3557.3 -38.04 181.17

57.33 2 45 43 2132.1 -38.03 70.49

CRBIT CETERMINATION ACCURACY

731.5 $63 3)j.6 ST 3130.1 SR 646.? SS 1048.6

•8982 RTF .950_ CRT .9967 ORS -.9965 CST -.9876

.I097 RI3 ,9517 LSA 3359.@ MSA 161.3 sSA 14.6

333.9 THA 7.21 ELI 3195.7 EL2 51.0 ALF 11.63

LAUNCH CA rE rE_ 6 1969 FLIGMT TIME 170.00 ARRIVAL GATE JUL 26 1969

HELIC(ENTR[C CONIC

RL Ia7.53 LAL .00 LOL 137.03 vL 27,138 GAL

RP I(I:.SH LAP -3.L'T9 LOP lO.fl_ VP 37,174 GAP
RC 150.O92 GL 30.12 GP -24.02 ZAL 91.08 lAP 148.51 ETS 316.02 ?AE

PLANE TL-_ENTRIC CONIC

C3 13.1141 VHL 3.611CLA 44.99 RAL 31.46 RAG 6567.5 VEL 11.594 PTH

LNCH A_MTH LNCH TiME L-I ?iME iN] LAT

53,45 IB 31 40 4142.03 L33.71

126.$5 2 13 19 2736.26 -33.70

53.45 18 31 40 4142.03 -33.71

126.55 2 13 19 2736.26 -33.70

53.45 18 31 40 4142.03 -33.71

126.55 2 13 19 2736.26 -33,70

CIFFERENTIAL CORRECTIONS

rCE 1.9609 IRA -.0215 TC3-5.8399 BAU 1.0_')_

RCE .3931 RRA .0489 RC3 -,4187 rAU .05667

FOE 1.2488 FRA .4751 FC3-3.76i9 BSP 16757

_CE 1.9999 8RA .0534 _C3 5.85A9 FSP -I016

CISTANCE 490.081

.45 AZL 86'17 HCA ?33.85 SMA 124.88 ECC ,I@157 INC 3.82_9 VI 30.20!

7.31 AlP 9_;LFG_ALI !77,95 TAP 51._1 RCA 102:21APO 147.55 v2 34.902

128.21ETE 199.51ZAC 128.71 ETC 183.41 CLP-159,OO

?.03 VHP 5.787 CPA -I?.35

INJ LONG INJ RT AS( INJ AZMTH INJ 71ME P_ CST TIM

187.67 259.60 58.23 19 40 42 3542.0

78.79 259.60 58.22 2 58 55 2136.3

187.67 259.60 58.23 19 40 42 3542.0

78.79 259.60 58.22 2 58 55 2136.3

187.67 259.60 58.23 19 40 42 3542.0

78.79 259.60 58.22 2 58 55 2136.3

RAP 39.68 ECC 1.2146

INJ 2 LAT IN_ 2 L_N6

-37.63 179.49

-37.62 70.62

-37.63 179,49

-37.62 70.62

-37.63 179.49

-37.62 70.62

ORBIT OETERMINATION ACCURACY

ST 3113.7 SR 624.5 $5 1004.3

CRT ,9980 CRS -.9939 CST -.9865

LSA 3326.9 MSA 158.9 SsA 15.9

ELI 3175.5 EL2 38.6 ALF II.3Z

HIO-COURSE EXECUTION ACCURACY

S_T 5741.4 ._ 701.? SG3 304.8
RRT ,8729 RRF .8783 RTF .9504

S6B 528fl.2 R"d3 .0926 RI3 .951!

SGI 5277.2 51,2 340,0 rXA 6.69

LAUNCH GATE FEB 6 1969 FLIGHT TIME 177.00 ARRIVAL GATE JUL 28 1969

HELIL-X_ENTRIC CONIC

RL 147.53 LAL .(]0

RP 108.54 LAP -3.01

RC 15Z,312 GL 2_.24
PLANE TL_ENTRIC CONIC

C3 12.B31 VHL 3.5_2

LNCH A_MTH LN_H TIME

54.51 I_ 52 47

125.49 2 26 18

54.51 18 52 47

125.49 2 26 I_

54.51 lfl 5? 47

125.49 2 26 18

OlSTANCE 495.935

LOt- 137.03 VL 27.101 GAL .79 AIL 86.41HCA 237.03 SPA

L(_ 14.01 VP 37,157 GAP 7.60 AlP 91.95 TAL 176.50 TAP

GP -?2.57 ZAL _.56 ZAP 150.31 ETS 315.96 7AE 128.43 ETE

124.64 ECC .l_A09 INC 3.5865 Vl 30.201
53,53 RCA 101.70 APO 147.59 v2 34.914

198,34 ZA( 130.56 ETC l:3.07 CLP-160.I_

OLA 44.71 RAL 35.73 RA0 5567,5 VEL II.5_5 PTH 2.03 VHP 5.901 CPA -lO._]

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM

4127.87 -33.3? Jf16.08 263.25 59.06 _ 1 35 3527.9

2743.43 -33.30 79.15 263.24 59.05 3 12 J 2143.4

4177.87 -33.32 1f16.06 _63.25 59.06 20 1 35 3527.9

?743.43 -33.30 79.15 263.24 59.05 3 I? I ?143.4

4127.67 -33,3_ 186.08 263.25 59.06 20 I 35 3527.9

2743.43 -33.30 79.15 ?63.24 59.05 3 12 1 2t43.4

cIrCERENTIAL CORRECTIONS

TOE 1.9i73 TRA .1493 T(3-6.0556 BAU 1.0409

RCE .3769 RRA .06(34 RE3 -.3825 FAU .05415

FOE I .1407 FRA .5C_5 FC3-3.6534 _S,P 17073

_CE 1.9540 0RA ,1610 0C3 6.0677 FSP -994

MID-COURSE EXECUTION _ECURAEY

SGT 5323.2 5GR 675.9 SO3 296.7

RRT .8569 RRF ._56_ RTF .9505

SGB 5366.0 R_3 .0754 RI3 .9511

5GJ 5354.8 567 346.3 THA 6.23

RAP 40.85 ECC 1.2112

INJ 2 LA T INJ 2 LL%NC

-37.14 177.89

-37.12 70.96

-37.14 177.89

-37.12 70.96

-37.14 !77,89
-37.12 70,96

ORBIT CETERMINA TION ACCURACY

ST 3071.1 SR 604.3 SS 951.1

CRT .99_] CRS -.9900 CST -.9_51

LSA 3267.5 MSA 156.9 SSA 17.1

ELI 3129.9 EL2 26,6 ALF 11.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69

LAUNCH C_TE FEE _ 1969 FLIGHT TIME 174.00 ARRIVAL GATE JUL 3(] 1959

HELIL%CENTRIC CONIC

RL |47.53 LAL .00 LL-_. 137.03 VL

RP 108.50 LAP -2.92 LO P 17.20 VP

RE 154.516 GL 26.38 GP -21.27 7AL

PLANETL_CENTRIC CLINIC

C3 I2.743 VHL 3,570 CLA

LNCH ATMTH LNCH TIME L-I TIME

55.63 19 14 21 4114.5_

124.37 2 3_ 59 2753.77

55.63 19 14 21 41|4.58

_4.37 2 3_ 59 2753.77

55.63 19 14 2l 4114.58

124.37 2 38 59 2753.77

CZFFERENTIAL CCRR_CTIONS

TCE 1.8701 TRA ,3329 TC3-6.19BI BAU 1.0576

ROE .3652 RRA .072! RE3 -.3452 FAU .05127

FOE 1.0393 FRA .6604 FC3-3.483) 8SP 17284

_CE 1.9{]55 BRA ,3406 BC3 6.L:_077 FSP -960

DI$TAN£E 501.771

27.063 GAL 1.14 ATL 86.64 HCA 240.21 SMA 124.4I ECC .186_6 INC 3.3609 Vl 3_.2f_I

37.142 GAP 7.90 ATP 91.67 rAL I75.03 TAP 55,14 RCA 101.16 APO 147.65 v_ 34.926

85.91 7AP 151,98 ET$ 315.79 7AE 12_.60 ETE 197.25 7AC 132.46 ETC 182.74 CLP-JGI.32

43.39 RAL 40.03 RA0 6567.5 VEL 11.581PTH 2.03 VMP 6,028 CPA -8,40 RAP 42.14 [CC 1.2097

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 L,.ING

-32.81 184.53 267.05 59.84 20 22 56 3514.6 -36.54 176.33

-32.B0 79.73 267.04 59.8_ 3 24 53 2153.8 -36.53 71.54

-3_.BI 184.53 267.05 59,84 20 22 56 3514.6 -36.54 176.33

-32._)0 79.73 267.04 59,_2 3 24 53 2153._ -36.53 71.54

-32.BI I84.53 267.05 59,84 20 22 56 3514.6 -36.54 176.33

-32.8(] 79.73 267.04 59.82 3 24 53 2153.8 -36.5.3 71.54

MIC-COUR_ EXECUTION ACCURACY OR_IT CETERMINATIL_ ACCURACY

S(,T 5397,5 S_R 655.4 SC3 287.8 ST 3012.6 SR 588.1 SS 899.0

RRT ,8_7 RR$" .B349 RTF .9503 CRT .9995 CRS -.9B42 CST -,9833

SOB 5437.1 RZ3 .0634 RI3 .9507 LSA 3)94.5 MSA 157.0 SSA 18,Z

SC,| 54_5.5 _-_2 355.1 THA 5._4 ELI 3069.4 EL2 1_ ._ ALF 11 .04

LAUNCH GATE FEB 6 1969 FLIGHT TIME 176.110 ARRIVAL CA TE AUG 1 1969

HELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.47 LAP -2.8_

RC 156.704 GL 24,53

PLANETOCENTRIC CONIC

C3 12.775 VHL 3.574

LNCH A7MTH L_NCH TIME
56,_5 I9 36 23

123.15 2 51 B

56.85 13 36 23

123.15 2 51 B

56.d5 19 36 23

123.15 2 51 B

OISTANCE 507.589

LOL 137.03 VL 27.026 GAL 1.50 AZL 86.65 HCA 243.33 5MA 124.17 ECC .18984

LOP 20.33 VP 37.126 GAP B.21 AlP 9).4) TAL 173,56 TAP 56.95 RCA 100.60

GP -?0.11 7AL _3,)5 ZAP 153,54 ET5 315,50 7AE 118,72 ETE 196,_7 7AC 13A,39

DLA 42.52 RAL 44.31 RAD 6567.5 VEL 11.583 PTH 2.03 VHP 6.166 CPA -6.61

L-I TIME INj LAT INJ LONG INJ RF ASC INJ A,_WTH INJ TIWE PC) CST TIM

4101.79 -32.13 I82.97 270.97 60.57 20 44 45 3501._

2767.61 -36.18 80.54 270.96 60.56 3 37 16 2167.6

4101.79 -32.)3 I82.07 270.37 60.57 L-°O 44 45 3301.8

2767.61 -32.lB 80.54 270.96 60.56 3 37 16 2167.6

4101.79 -32.19 182.97 270.97 60.57 20 44 45 3501.8

2767.61 -32.18 6W3,54 270.96 60.56 3 37 16 2167.6

INC 3.1490 Vl 30.201

APO 147.74 V2 34,938

ETC 1_2.42 CLP-_62.44

CIFFERENTIAL CCRRI_CTIONS MI0-COURSE EXECUTION ACCURACY

TCE 1,8121 TRA .5224 TC3-6.2883 BAU 1.0753 SET 5471.3 SCR 639.0 SG3 278.8

ROE .3560 RRA .0828 RC3 -.3133 FAU .04859 RRT .8207 RRF .8132 RTF .950_

FOE .9383 FRA ,7427 F(3-3.29_7 858 )7549 SOB 5508.5 R23 .0514 RI3 .9511

_CE I .8467 BRA .5290 BC3 6.2961 FSP -931 SGI 5436.5 SG2 363.4 THA 5.50

RAP 43.53 ECC 1.2102

INJ _ LAT INJ 2 LLING

-35,_4 174.79

-35.83 72.36

-35,_4 IN.79

-35,83 72.35

-35,84 J74.79

-35.83 72.36

ORBIT DETERMINATION ACCURACY

ST 292_.0 SR 573.2 SS 842.7

CRT .9992 CRS -.9760 CST -.9811

LSA 3096.2 MSA 158.3 SSA 19.2

ELI 2983.5 EL2 23.1 ALF 11.07

L_UNC_ gATE FE_ 6 1969 FLIGHT TIME 178.00 _RRIVAL GATE AUG 3 1969

HELIL-WCENTRIC C(:_IC CISTANCE 513.386

_c 147.53 LAL .00 LC_ ]37,03 VL 26.9_9 GAL 1,89 AZL 87,05 HEA 246.58 S,MA

RP _Od.43 LAP -_.71 LOP 2_.5d VP 37.111 GAP B.52 AZP 91.17 TAL 172.07 TAP

RC 15_._75 GL _Z.7_ CP -19.07 ZAL _0._ ZAP 155.00 ETS 315,08 7AE 12_._2 ETE
PL4__Tc"_ENTR_C CLINIC

C_ Z_,9_ VHL _.595 CLA 41,59 RAL 4fl.56 RAG 6567.5 VEL II.5_9 FTM 2.03 VHP

LNCH A7MTH LNCH TIME L-I TIME INJ LAT

5H.17 19 5H 55 4089.10 -31.47

12l.d) 3 2 32 2785.34 -31.46

5_.17 19 58 55 40B9.10 -31.47

I21.83 3 2 32 2785.34 -31.46

5_.17 19 5_ 55 40_9.10 -31.47

121.83 3 2 32 27_5.34 -31.46

CIFFERENTIAL CCRRECT[ONS

FCE 1.7432 TRA .7706 TC3-6.3153 BAU 1.0924

RCE .34_9 RRA ,0934 RC3 -.2B47 FAU ,04595

FD[ .8382 FRA ,BIB5 FC3-3.077_ es@ 17816

_DE 1.7778 BRA .7267 BC3 6.3217 FS@ -902

123.9_ [CC .19305 INC 2.9485 vl 30.201

5H.64 RC4 I00,01 APO 147.H6 v2 34.951

195.40 ?AC 136.36 ETC 182.11 (LP-163.53

6.316 CPA -4.93 RAP 45.03 ECC 1.2127

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

181.39 274,97 61.27 21 7 4 _489.1 -35.03 173._5

HI.6E 274.97 61,26 3 48 57 2185.3 -35.02 73.47

181.39 274.97 61.27 21 7 4 3489.1 -35.03 173.23

BI,62 274.97 61.26 3 4_ 57 2185.3 -35._2 73.47

181,39 274.97 61.27 21 7 4 34_9.1 -35.03 173.23

BI.6_ 274.97 61._6 3 48 57 2185,3 -35,02 73,47

MI0-CCURSE EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY

SOT 5540.4 56R 625.! _63 269.4 ST 2819.3 5R 559.3 SS 783.7

RRT ,BO_7 RRF .7936 RTF ,95J5 CRT .9977 CRS -,964_ CST -.97_3

SOB 5575.5 _3 .0408 RI3 .9518 LSA 2974.7 MSA 161.7 SSA 20.0

SOl 5563.2 S(,2 371.2 THA 5,20 ELI 2874.0 EL_ 37.5 ALF 11.20

LA_CH GATE FEB 6 1969 FLIGHT TIME IBO.DO ARRIVAL GATE AUG 5 1969

H_L[O_.ENTRIC CONIC

RL 147.53 LAL .00

RP 108.39 LAP -2.59

RC 161.O27 GL L_]._9

PLANE TO_ENTRIC CONIC

C3 13.LPOO VHL 3.633

LNCH ATMTH LN_H TIME
59.6O 20 21 54

12'0.40 3 12 57

59.60 ?O 21 54

120.40 3 12 57

59.6O _ 2l 54

I L_0.40 3 12 57

LCt. 137.03 VL

LOP 26.78 VP
GP -I_.13 7AL

CISTAEE 519.162

26.951 GAL 2.29 ATL 87.24 PICA 249.77 SHA

37,096 GAP B.B5 AZP 90.95 TAL 170.57 T_P

77.40 ZAP 156.37 ETS 314.53 ZAE 128.89 £TE

123.70 EC( .19650 INC 2.7572 VI 30,_0!

_0.34 RCA 99.40 APO 148.01 VE 34.96A

194.61 7AC 138.36 ETC 181.79 CLP-164.59

OLA 40._O RAL 52.75 RAD 6567.5 VEL 11.601PTM 2.03 VHP 6.477 CPA -3.36

L-I TIME INJ LAT INJ LCNO INJ RT AS( INJ ATMTH INJ TIME PO CST TIM

4076.2'0 -)0.64 179.75 279.05 61.95 21 29 50 3476.2

2807.31 -30.63 82.99 279.04 61.93 3 59 45 2207.3

4076.20 -30.64 173.75 279.05 61 35 Zl 29 50 3476.2

28,07.31 -)0.63 82.99 279.04 61.93 3 59 45 2207.3

4076,?0 -30,64 179,75 279.05 61,95 21 29 50 3476,2
24'307.31 -30.63 82.99 279.04 61.93 3 59 45 2L>07,3

CIrFERENTIAL CORRECTIONS

TCE 1.6659 TRA .9295 TC3-6.2733 BAU I.lO&q

RCE .3441 RRA .I043 RC3 -.2579 FAU ,04329

FCE .7425 FRA .8839 FC3-2._392 B_P 18063

BCE 1.7011 _RA .9353 6C3 6.2786 rsP -:73

RAP 46.60 ECC I._172

INJ ? LAT INJ 2 LONG
-34.12 171.64

-34.12 74.87

-34.12 171.64

-34.12 74.87

-34.12 J71.64

-34.12 74 .87

C_IT DETERMINATION _CCURACY

ST _693.B .qR 546.6 55 725.9

CRT ,9944 ORS -.9476 CST -.9748

LSA 7837,8 MSA 168.0 SSA 20.5

ELI 2748.1 EL2 56.6 ALe II.41

MID-COURSE EXECUTION ACCURACY

SOT 5604.3 S@ 613.7 $63 _59._

RRT .7846 RRf ,7708 RTF .9523

SOB 5637.8 _3 .0327 RI3 .9525

SOl 5625.0 SO2 379.1 THA 4.93
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES I VOL 4. 1968-69 ,

L_UNCH C_TE F[_ 6 1969

HELIC_ENTR;C COINIC

#L ]47.53 LAL .0(! LOL J37.03 VL

_ I(_.35 LA_ -2.46 L,_'_ 29.91 VP

_C 163.161 GL 19.163 GP -J7.28 ?AL

PLANETC_ENTRIC C_T_IC

C3 13.6(34 VHL 3.688 CLJ 39.55 RAL

LN(H AZMTH LNCH TIME L-I TIME

61.16 ZO 45 Zl 4062,72

IIH.84 3 22 II 2833.90

61.16 2_ 45 71 4062.??

IIH.H4 3 Z2 II ZS))._

61.16 20 4_ 21 4061.72

11_._4 3 22 II 2833.90

CIFFERENTIAL CCRRECTIONS

rc£ 1.5832 TRA 1.1528 TC3-6,1564 BAU 1.IL_]5

R_E .3416 RRA .1160 RE3 -.23Z4 FAU .04056

FOE .6531 FRA .9597 FC3-2.5811 BSP 18209

CCE 1.6196 BRA 1.1687 8C3 6.1608 FSP -839

LAUNCH GATE rE6 6 1969

FLIGHT TiME 182.011 AmRZV_L CArE _UC 7 1969

CISTANCE 524.91d

26.914 CAL 2.71 47L H7.43 HCA

37.081 G4P 9,1d AZP 30.76 TAL

74.47 IAP I_7.66 ETS 313.83 ZAE

252.96 5MA 125.47 ECC .Z(i(]22 INC 2.5735 vl 36.201

169.07 T.'.P 62,02 RCA 971.75 AP,:, 14_.20 v2 34.977

128,95 ETE 193.92 7AC 140.40 ETC 181 .46 CLP 165.62

56.85 RA_ 6567.5 VEL 11.619 PTH 2.04 VMP 6.649 CP4 -1.87 RAP 48.76 ECC 1.7239

INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z L_NG

-?9.70 178.04 783.i6 6_.60 21 53 3 3462,7 -33.12 169.9_

-29.69 84,67 283,15 67.58 4 9 75 2233.9 -3].11 76.61

-23,70 178.04 783.16 67.60 21 53 3 346?.7 -33.12 169.98

-?9.69 84.67 283.16 67.68 4 9 76 2233.9 -33.11 76.61

-23.70 17B.04 28).16 62.60 21 63 3 3462.7 -33.12 169.9_

-?3.69 84.67 283.16 67.58 4 9 Z6 2733,9 -33.11 76.61

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATIL'_W ACCURACY

,S_C,T5662./ S_R 604.1 SG3 260.3 ST 2559.7 SR 535,3 55 672.1

RRT .7671 RRF .7_17 RTF ,3579 CRT .9886 CRS -.9250 CST -.9706

HELIOCENTRIC CONIC

RL 147.53 LAL ,_J_]LOL 137.03 VL

RP 108.3i LAP -2.33 LOP 33.17 VP

RC 165.276 GL 17.35 6P -16.51 ZAL
PLANE TC('6NTRIC CONIC

C3 J4.146 VHL 3.761

LNCH AZMTH LNCH TIME

62.84 21 3 17

117.16 3 30 O

62.84 ?I 9 17

117.16 3 30 0

62.84 21 9 17

117.16 3 3(] 0

CIFFERENTIAL CORRECTIONS

TEE 1.4869 TRA 1.}867 TC3-5.9916 BAU 1.1338

ROE .3400 RRA ,1279 RC3 -.2107 FAU .03807

FOE .5643 FRA 1.0730 FC3-2.3269 BSP 1B434

BOE 1.5753 BRA 1.3896 BC3 _.9952 FSP -@10

SGB 5694.9 R_3 .0_70 RI3 .9531 LSA 7694.? MSA 177.8 SSA 20.7

$61 6681.8 5G2 386.6 THA 4.70 ELI 2613,9 EL? 78,9 ALF II .69

FLIGHT TIME 184.00 ARRIVAL CArE AUG 9 1969

BISTANCE 530.640

26.877 6AL 3,15 AZL 87.60 HC_ 756.15 SMA 123.24 ECC .?0423 INC 2.3953 vI 30.201

37.066 GAP 9.53 AZP 90,_7 TAL 167.56 TAP 63.71 RCA 98.07 APO 148,41 V2 34.990

71,63 ZAP 156,87 ETS 317,97 ZAE 128.99 ErE I93.79 ZAC 142.46 ETC 181.10 CLP-166.64

OLA 38.(_ RAL 60._3 R_0 6567.6 VEL 11,642 PTH 2.04 VHP 6,833 OPA -.46 RAP 49.9_ ECC 1.7378

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4046.21 -28.68 176.23 287.28 63,22 22 16 46 3448,Z -32.02 J6B.?Z

2865.66 -28.66 86.71 267,26 63.71 4 17 45 2?66.6 -32.01 78.70

404_,21 -2_,(:_1 176._3 2B7,28 63,22 22 16 46 3448.? -32.0? 168.72
2865.66 -28.66 86.71 287.2fl 63.21 4 17 45 2266.6 -32.01 78.70

404_.21 -2B.C_ 176.23 267.28 63.2? 22 16 45 3448.2 -32.02 168.22

2866.56 -28.66 66,71 267.26 63.?I 4 17 46 2266.6 -32,O1 78.70

ORBIT CETERMINATION ACCURACY

ST ?408.5 SR 523,3 SS 618.5

CRT .9791 ORS -.8936 CST -.9653

LSA ?533.8 MSA 191.5 SSA 20.6

ELl 2462.5 EL2 104.0 ALF 12.03

MI0-COURSE EXECUTION ACCURACY

_GT 5717.1 SGR 596.0 563 _40.7

RRT .7_04 R_ .7333 RTF .9537

$66 6748.1 R23 ,0215 RI3 ,9638

$61 57_4,7 SG? 397.B THA 4.43

L_UNCH cArE FE_ 6 1969 FLIGHT TIME 186,00 ARRIVAL CATE AUG II 1969

HELIOCENTRIC CL%NIC

RL 147.53 LAL .gO

RP 11]_.26 LAP -2.1H

RC 167.370 6L 15.65
PLANE TC_ENTRIC CL_IC

C3 14,839 VHL 3,652

LN_H AZMTH LNCH TIME

64.66 21 33 43

115.34 3 36 II

64.66 ZI 33 43

115.34 3 36 II

64,66 21 33 43
115.34 3 36 II

OlSTANCE 536.337

LOL 137,03 VL 26.840 6AL 3.61 AZL 87.78 HCA 263.34 SMA 123.02 ECC .20865 INC 2.2230 Vl 30.201

LOP 36.57 VP 37.05? GAP 9.90 AIP _.41 TAL 166.05 TAP 66.40 RCA 97.36 APO 148.67 v2 35.003

GP -15.82 ZAL 68._I lAP I60,02 ETS 311.95 ZAE 129.07 ETE 192.73 ZAC 144.56 ETC 180.72 CLP-167.64

CLA 37.79 RAL 64.66 RAO 6567.6 VEL 11.671 PTH 2.06 VMP 7.028 CPA .86 RAP 51.17

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT

4032.28 -27.56 174.29 791.41 63.63 ?? 40 55 3432.3 -30.84

2902.68 -27.55 89.13 291.40 63.81 4 24 34 ?30?.7 -30,83

4037.78 -27.66 174.73 291.41 63.83 2? 40 65 3437.3 -30.84

29112,6_ -27.55 89.13 231.40 63.81 4 ?A 34 2307.7 -30,83

4032.28 -?7.56 174,29 29i.41 63._3 22 AO 55 3432.3 -30.84

290?.68 -27.55 _9.)3 791.40 63.81 4 24 34 ?302.7 -30.83

CIFFERENTIAL CCRRECTIL_5

TeE 1.3833 TRA 1.6266 TC3-6,7731 BAU 1.1469

ROE .3399 RRA .1406 RE3 -.1909 FAU .03555

FEE .4807 FRA t.0862 FC3-2.0741 _SP 18643

GEE 1.4244 BRA 1.6376 0C6 5.776? FSP -787

MfO-CC_JRSE EXECUTION ACCURACY

SGT 5767.3 _ 688.4 563 231.3

RRT ,7346 _ .7164 RTF .9646

SGB 5737.3 R23 .0174 RI3 .9546

SGI 6783.6 S(,? 396.I THA A.31

ECC 1.244_
INJ 2 LONG

166.35

81.1_

166.35

ill.18

166.35

81.18

ORBIT 0ETERMINATION ACCURACY

ST 2254.6 SR 611.7 55 570.6

CRT .9645 CRS -.8520 CST -.9592

LSA ?372.0 MSA 209,2 SSA 20.2

ELI 2308.I EL? 132.1 ALF 12.39

LAUNCH CATE FEB 6 1969 FLIGHT TiME 188.00 ARRIVAL CArE AUG 13 1969

HELIOCENTRIC CONIC DISTANCE §42.00?

RL I47.53 LAL .O0 LOL 137.03 VL 26.R13 GAL 4.09 _ZL 87.95 /'_A

RP IO8.27 LAP -_.04 LOP 39.67 VP 37.0!L_ GAP 10.28 AIP 90.27 TAL

RC 169.445 GL 13.99 GP -15.19 ZAL 66.72 ZAP 161,10 ETS 310.73 /AE
PLANE TL-_CENTRIC CCNIC

C3 15.696 VHL 3,96? 0LA 36.I0 RAL 68.3_ RAO 6_67.6 VEL II.708 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LA T INJ LONG INJ RT ASC INJ A2"MTH INJ TIME

66.61 21 58 44 4014.36 -26,38 177,?0 295.61 64.41 73 5 39

113,39 3 4_ 32 ?945.82 -26,37 91,96 796.61 64.40 4 29 38

66,61 21 68 44 4014.36 -?6,)8 172.2'D _96.61 64.41 23 6 39

It3.39 3 40 32 2946.8? -?6,37 31.96 296.5t 64.40 4 29 38

66.61 21 58 44 4014.36 _26,38 172.?0 296.6I 64,41 2_ 6 59

113.59 3 40 32 2945.82 -26.37 91.96 295.51 64.40 4 29 38

CIFFERENTIAL CORRECTIONS MIO-CC_JR,_, EXECUTION ACCURACY

TEE 1.2724 TRA 1.8877 TC3-5.5077 8AU 1.I56} SGT 5812,7 SGR 681.2 SG3 722.1

ROE .3411 RRA .1_38 RC_ -,1726 FAU .063J5 RRT .77DI RRF .7010 RTF ,9653

FeE .4021 rRA l.llIp FC3-1.8282 6SP 18831 566 5841.7 R_3 .014! RI) ,9664

_CE 1.3113 _RA 1.8890 BE3 6,6105 FSP -7_5 $61 58?7.8 SG2 407.2 THA 4.14

767.64 S_IA 177.79 ECC .21322 INC 2.0536 Vl 30.201

164.64 TAP 67.08 RCA 96.61 APO 148.97 VZ 36.016
179.04 ETE 192,22 7AC 146.66 ErE 180.30 CLP-168.62

2.06 VHP 7.236 0PA 2.12 RAP 6).62 ECC 1.2583

F_O CST TIM INJ 2 LAT INJ 2 LC_G

3414.4 -29.69 164.32

2346.8 -29.58 84.08

3414.4 -29.69 164.32

2346.8 -29.58 " 84.08

3414.4 -29.59 164.12

2346.8 -29,68 84.08

CRBIT 0ETERMINATION ACCURACY

ST 2103.7 SR 500,1 SS 528.8

CRT .9426 CRS -.7980 CST -.9527
LSA 2214.0 MSA 230.9 SSA 19.6

ELI 2J56.? EL2 166.0 ALF 12.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 4. 1968-69_

LAUNCH CATE FEe 6 1969 FLIGHT TIME 190.(1LD ARRIVAL GATE AUG 15 1969

HELDXENTRIC C,__NIC

RL 147.53 LAL ,00

RP i(lS.IH LAP -1.88

RC 171.498 GL I2.40

PLANET_XENTRIC CL"_,IIC

C3 16.735 VHL 4.091

LNCH AIMTH LNCH TIME

68.7! 22 24 33

III.Z9 3 42 45

6H.71 22 24 33

I11.29 3 42 45

68.71 22 24 33

111.29 3 42 45

DISTANCE 547,631

LL%L 137.03 VL 26.766 GAL 4.60 AZL 88.11 HCA 265.74 SMA 122.57 ECC .21825

LL_ 42.77 VP 37,024 GAP I0,68 AIP 90.14 TAL 163.04 TAP 68.7H RCA 95._2

GP -14.62 ZAL 62,89 IAP 162,12 ETS 309.32 7AE 129,06 ETE 191.77 ZAC 148,79

CLA 34.89 RAL 71.86 RAD 6567.7 VEL 11,752 PTH 2.07 VHP 7.458 CPA 3.30

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' (ST TIM

3993,61 -25.13 169.90 299.60 64.96 23 31 6 3393.6

Z995.80 -_5.IZ 95.Z8 Z99.59 64.95 4 32 4I Z395.8
3993.61 -25.13 169.90 299.60 64.96 23 31 6 3393.6

2995.80 -25.J2 95.28 299.59 64.95 a 32 4I 2395.8

3993.61 -25.13 169.90 299.60 64.96 73 31 6 3393.6

2995.80 -?5.IZ 95.28 299.59 6A.95 4 32 41 2395,8

DIFFERENTIAL CCRRECTIONS

ICE 1.1582 TRA 2.1552 TC3-5.1974 BAU 1,1633

RCE .3436 RRA .16_1R[3 -.1S52 FAU .D3071

FOE .33OO FRA 1.1984 FC3-1.5889 BSP 18931

;CE 1.2081BRA 2.1617 eC3 5.1997 FSP -724

MID-CC_RSE EXECUTION ACCURACY

P_,T 5_52.9 5C,R _74,6 563 213.2

RRT .?069 R_" .6876 RTF .9559

S(,B 5881.0 _3 .0121 R13 .95_1

$61 5867.I S(,2 405.4 THA 3.99

INC 1,8864 vl 30.201

APO 149.32 v? 35.030

ETC 179,83 CLP-169,58

RAP 55.52 ECC I._754

INJ _ LAT INJ 2 LC,N6

-28.29 162.08

-28.28 87.47

-28.29 167.08

-28.2_ _7.47

-78.29 162.g8

-28.28 87.47

L_e|T DETERMINATION ACCURACY

ST 1966.4 SR 488.9 SS 495.8

CRT .9114 CRS -,7323 CST -.9468

LSA L:_Y.170.2MSA 255.9 SSA 18.8

ELI 2016.7 EL2 196.1 ALF 12.89

LAUNCH care FEe 6 1969 FLIGHT TIME" 192.O0 ARRIVAL C_TE AUG l? 1969

HELIL'X-ENTRIC CCNIC

RL 147,53 LAL .OO

RP 108.14 LAP -|.72

RC 173.532 GL IO.B7

PLANE TC_ENTRIC CONIC

C3 17.978 VHL 4.240 DLA

LNCH AZMTH LNCH TIME L-I TIME

70.98 22 51 25 396_1,94

109.0Z 3 42 30 3053.63

70.98 22 51 25 3968,94

I09.0Z 3 42 30 3053.63

110.00 4 33 22 2898.09

110.00 3 3 39 3172.47

DIFFERENTIAL CORRECTIONS

TCE 1.0344 TRA 2.4380 TC3-4,86_9 BAU 1,1707

RCE .3468 RRA .1829 RC3 -,1400 FAU .02848

FCE ._608 FRA 1.2515 FC3-1,3714 eSP 19106

_CE 1.0910 BRA Z.4449 BC3 4.8709 FSP -698

OISTANCE 553,219

LOL 137,03 VL 26.730 GAL 5,14 ATL 88.28 HCA 26H,94 SMA 122.35 ECC .22369 INC 1.7205 Vl 30.201

LOP 45,98 VP 37,010 GAP II,10 AlP 90,03 TAL 161,54 TAP 70.48 RCA 94,98 APO 149.71 V2 35.043

GP -14.10 ZAL £:>O,14 ZAP 163.08 ETS 307.67 7AE I79,07 ETE 191.36 7AC 150.93 £TC 179.29 CLP-170.54

33.67 RAL 75.20 RA0 6567,7 VEL II.B05 PTH 2,09 VHP 7.694 CPA 4.42 RAP 57.47 ECC 1.2959

INJ LAT INJ LONG INJ RT A$C INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_6

-23,85 167.32 303.64 65.50 23 57 33 _368.9 -26.94 159.57

-23.83 99.15 303.64 65.48 4 33 _4 2453.6 -26.93 91.40

-_3.85 167.3_ 30_.64 65.50 23 57 33 336_.9 -26.94 I59.57
-23.83 99,15 303,64 65.48 4 33 24 2453.6 -26.93 91.40

-27._I 88,89 305,48 69,28 5 21 40 2298.J -30,37 80,63

-19.98 106.33 301,58 61.67 3 56 32 2572.5 -23.61 99.06

MIO-COURSE EXECUTION ACCURACY L-RGIT DETERMINATION 4CCU_ACY

S(,T 5B88.2 SGR 567.3 563 204.6 ST 1838.4 SR 477.0 SS 468.7

RRT .6947 RRF .6749 RTF .9567 CRT ,86_1 CRS -,6529 CST -.9420

568 5915,5 ,RY'd3 .0099 R13 ,9568 LSA 1935.5 MSA 283.2 SSA 18.0

SGI 5901.5 SG2 407._ THA 3185 ELI 1885.2 EL2 230,9 ALF 12.89

LAUNCH _ATE FEB 6 1969 FLIGHT TIME 194.0_ ARRIV_L DATE AUG 19 1969

HELIOCENTRIC CONIC

RL 147.53 LAL ,00 LOL 137.03 VL

RP 108,10 LAP -1.55 LL-_ 49.18 VP

RC 175.544 GL 9.41 GP -13.62 ?AL

PLANETL"WCENTRIC CONIC

C3 19.A51 VHL 4,410 CLA

LNCH ATHTH LNCH TIME L-I TIME

73.46 _3 19 46 3938.73

106.54 3 39 18 3120.85

73.46 23 19 46 3938.73

106.54 3 39 18 3120.85

110,00 5 23 14 2800.15

110.00 2 38 56 3_17.43

DIFFERENTIAL CCRRECTION$

TCE ._52 TRA 2.7363 TCJ-4.5216 eAU 1,1762

RCE .3508 RRA .1983 RC3 -,1259 FAU .02633

FDE .1961 FRA 1.3034 FC3-I.1717 eSP 19266
_DE .9708 BRA Z.7435 eC3 4,5233 FSP -673

DISTANCE 558.761

Z6,693 GAL 5.71 AZL 88.45 MCA 272.15 SMA 122.13 ECC .22958 INC 1.5548 v] 3e.201

36.996 GAP 11,54 AZP 89.94 TAL 160,04 TAP 72.19 RCA 9A.09 APO 150.17 v2 35.056

57.48 7AP I63.98 ETS 305.78 7AE 129,07 £TE I_1.99 ?AC 153,09 £TC 178.66 CLP-171,48

32,45 RAL

INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME

-22,52 164,34 307,65 66.00 24 25 25
-22.51 103.68 307.65 65.99 4 31 19

-22.52 164,34 }07.65 66.00 24 25 25

-22.51 103,68 307.65 65.99 A 31 19

-29.98 82.I0 310.78 72.76 6 9 55

-15.44 114.15 303.77 59.1_ 3 34 4

MID-COURSE EXECUTION ACCURACY

SGT 5918.9 SGR 559.7 563 196._

RRT .6837 _ .6634 RTr .9576

568 5945.3 R23 .0078 RJ3 .9576

5(,I 5931.3 $62 407,6 THA 3.12

78.35 RAC 6567._ VEL 11.867 PTH 2,11 VHP 7.9A7 CPA 5.47 RAP 59.A6 ECC 1.3201

PC, CST TIM INJ _ LAT INJ 2 LONG

3338.7 -25,57 156.66

2520.8 -25.56 95.99
3338,7 -25.57 156.66

2520,8 -25.56 95.99

2200.2 -32.05 73.49

_707.4 -19.42 J07.29

L"ReIT _ETERM]NATIL'hN ACCURACY

ST 1730.4 SR 464.9 SS 449.3

CRT .B1_6 CR5 -.5632 CST -.9397

LSA I_2_.7 MS_ 311.4 SSA 17.2

ELI 1771.9 EL2 265.8 ALF 12,57

LAUNCH OATE FEe 6 1969 FLIGHT TIME 196,00 ARRIVAL DATE AUG 21 1969

HELIOCENTRIC CONIC

RL 147,53 LAL .OO

RP 108.O6 LAP -1.38

RC 177,535 GL 8.02

PLA_IETOCENTRIC CONIC

C3 21.185 VHL 4.603
LNCH AZMTH LNCH TIME

76.23 23 50 31

IU3.77 3 32 16

76.23 23 50 31

103.77 3 32 16

110.00 5 59 40

110.OO 2 26 14

DISTANCE 56A,251

LOt. 137,03 VL 26.657 GAL 6,31 AIL 88.61 HCA 275.36 SMA 121.91 ECC .23597 INC 1.3883 Vl 30.201

LL_° 52.39 VP 36.9_3 GAP I_.01 AZP 89,87 TAL 158.56 TAP 73.92 RCA 93,14 APO 150.68 V2 35.069

6P -13,1_ 7AL 54.92 lAP 164,83 ETS 303.61 /AE 129,06 ETE 19(.I.65 7AC 155,25 ETC 177.93 CLP-172.42

DLA 31.24 RAL 81,32 RAC 6567.9 VEL 11.940 PTH 2,12 vHP 8.218 CPA 6.47

L-I TIME ]NJ LAT INJ LONG INJ RT ASC JNJ _TMTH INJ TIME PO CST TIM
3900.02 -21.18 160,77 311,62 66.49 24 55 31 3300.0

3L_0.32 -21.17 I09.0B 311.62 66.48 4 25 37 2_10.3

3900.02 -21,18 16['1.77 311,62 66.49 24 55 31 3300.0

3_00.32 -21,17 109.08 311,62 66.48 4 25 37 2_10,3

2741.66 -31,09 77.90 315.47 75.02 6 45 21 2141.7

3406.68 -11,89 119.66 306.50 57,71 3 23 0 2806.7

DIFFERENTIAL CC_RECTIONS

TOE .7717 TRA 3.0512 TC3-4.1627 BAU 1,1794

RCE .3557 RRA .2145 RC3 -.I125 FAU ,D2422

FCE .1366 FRA 1.3550 FC3 -.9899 eSP 19403

CCE .8498 _RA 3.0588 eC3 4.1642 FSP -64_

RAP 61.49 ECC 1.3487

INJ 2 LAT JNJ 2 LONG

-2A.Id 153.14

-24.17 101.16

-24.18 153.14

-24.17 101.46

• -32.83 69.11

-16.07 113.04

C_IT OETERMINArION ACCURACY

ST 1646.8 SR 452.7 SS 437.6

CRT .7387 CRS -.46_9 CST -.9410

LSA 1730,3 HSA 337.8 SSA 16.5

ELI 1681.6 EL2 298.8 ALF 11.86

HIe-COURSE EXECUTION ACCURACK

$6T 5944,7 SGR 551.7 SG3 188.3

RRT .6737 _ ,6534 RTF .95_4

SGe 5970,3 R23 ,0064 R13 .9584

SGl 5956.4 562 406.9 THA 3.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69,

LAUNCH i]AT[ FEE 6 1;)69

HE{_ iC(ENTRIC CONIC

RL 147,53 LAL .[](]

RP IOH.02 LAP -I ._]

RC 179.5(16 GL 6.71

PLANE T,X[NTREC CONIC

C3 73,218 VHL ,l ,_}l _

LNCH A_'MTH LNCH TIME

79.52 0 29 33

I(I(1.48 3 19 26

79.52 0 29 33

I00,48 3 I9 26

I10.00 6 30 11

FLIGHT Time 198.0(I ARrIVaL CAvE AUG Z3 1969

CISTANCE 569.681

LL_L 137.03 VL 26.621 6AL 6.94 AIL 88.78 HCA 278.57 SMA 121.70 ECC .24290 INC 1.2199 Vl 3(1,21il

LOP 55.60 VP 36,969 GAP 1Z,5Z AZP 89,82 T4L 157,09 TAP 7§,66 RCA 9Z.I4 APO 151,26 V2 35.O,q3

6P -I2.79 7AL 52.47 ZAP I65.62 [TS 301 .14 ZAE 129.05 ETE 19(3.34 ZAC 157.42 ETC 177.[;4 CLP-173.36

CLA 30.04 RAL B4.I! RAG 6567.9 VEL 12.025 PTH ?.15 VHP H.5_8 0PA 7.4[3 RAP 63.56 ECC 1.3821

L-I TIE INJ LAT INJ LL_G INJ RT ASC INJ A.TMTM JNJ TIME PO CST TIM INJ _ LAT INJ 2 LL'_N6

3846.21 -19.83 156.12 315.55 66.96 1 33 39 3246.2 -22.78 148.55

3298.51 -19.82 I15.81 315.54 66.95 4 14 24 2698.5 -22,77 108.25

3846,ZI -19.83 156,12 315.55 66,96 1 33 39 3246,2 -22.78 148.55

3298.51 -19.82 115.81 315.54 66.95 a 14 24 2698.5 -22.77 IG8.25

2699.97 -31,78 74,85 319,90 76.70 7 15 II ?I00.0 -33,28 65.94

II0.0(I 2 17 59 3492.75 -8,7_ 124,30 309.44 56,82 3 16 I? 2892,7 -13.03 117.86

CIFFERENTIAL CCRRECTICI_S MIC-COJRE EX£'CUTICN ACCURACY ORBIT CET[/?WIN4TION 4CCURACY

TCE .6377 TRA 3.3879 TC3-3.7935 BAU 1.1779 SGT 5966.4 SGR 543.5 $63 180.8 ST 1592.6 SR 440.6 55 433.0

ROE .3617 RRA .2317 RC3 -.0993 FAU .02210 RRT .6652 /_ .6452 RTF .9592 CRT .6553 CRS -.3775 CST -.9462

rOE ,['3831 FRA 1,4080 FC3 -.8242 B_ 19457 5(.B 5991.1 R_3 .0056 RI3 .9593 LSA 1669.8 MSA 359.9 SSA 15.8

BCE .7332 BRA 3.3958 BC3 3.7948 FSP -620 S(,J 5977.A S_2 405.1 THA 3.48 ELI 1619.7 EL2 327.2 ALF 10.72

LAUNCH C4TE FEB 6 1969

HELIOCENTRIC CCNIC

FLIGHT TIME ?00.00

CISTANC[ 575.040

ARRIVAL GATE AUG 25 1969

RL 147.53 LAL .[10 LOL 137.03 VL 26.596 GAL 7.62 AZL _8.95 KA 281.78 SMA 121.49 ECC .25043 INC 1.0486 VI _E_,2DI

RP I07.98 LAP -1.03 LOP 58.81 VP 36.956 GAP 13.05 AZP 99.79 TAL J55.64 TAP 77.42 RCA 91.06 APO 151.91 V2 35.095

RC 181.455 GL 5.47 GP -12.42 ZAL 50.l 3 TAP 166.35 ET$ 298.33 ZAE J29.03 ETE 190.05 ZAC 159.59 ETC I 75.97 CLP-174.29
PLANE T_C(ENTRIC CONIC

C3 25.594 VHL 5.059 0LA 28.88 RAL 86.73 RA0 6568.0 VEL 12.123 PTH 2.17 VHP _.820 CPA 8._7 RAP 65.56 EC( 1.4212

LNCH AZMTH LNCH TIME L-I TIE INJ LA7 INJ LONG INJ RT ASf INJ A/MTH INJ TIME PO CST TiM INJ 2 LAT INJ Z LCANG

84.07 I 15 44 3755.43 -18.49 148.80 319.43 67.4! 2 18 _ 3155.4 -21.39 141.Z9

95.93 2 54 6 3437.13 -18.47 125,47 319.43 67.40 3 51 23 2837.1 -21.38 117.96

100.00 4 3i 30 3124.23 -24.19 104,63 321.70 7I.:8 5 23 34 2524,2 -26.44 96.56

IO0.O0 2 21 I 3543.57 -12,96 130.66 316.77 62.83 3 20 5 2943.6 -16.50 123.66

II0.00 6 56 53 2669.00 -32.25 72.55 324,16 77,99 7 41 22 2069.0 -33.56 63.57

llO.O0 2 12 7 3571.56 -5,76 128.49 312.49 56.25 3 I| 39 2971,6 -I0.16 122.i6

CIFFERENTIAL CO_RI[CTIONS MIO-CCIJRSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .4947 TRA 3.7389 TC3-3.4363 0AU 1.1762 SGT 5982.4 S6R 533.9 563 173.6 ST ]558.7 SR 427.7 SS 432.5

ROE .3679 RRA .2489 RC3 -.0876 FAU .02017 RRT .6570 RRF .6370 RTF .9603 CRT .5608 CRS -.2863 CST -.9532

FCE .O313 FRA 1.4588 FC3 -.6822 BSP 19557 $68 6006.2 R23 .0042 RI3 .9604 LSA 1630.2 MSA 376.6 $SA 15.1

CCE .6165 _RA 3.747_ BC3 3.4374 FSP -598 SGl 5992.7 562 401.8 THA 3.37 ELI 1578.0 EL2 349.7 ALF 9.20

LAUNCH CArE FE0 6 1969 FLIGHT TIME ?!l?.()0 ARRIVAL GATE AUG 27 1969

HEL I,-(ENTRIC CL'_NiC

RL 147.53 LAL .0(3

RP 107.94 L4P -._4

,'.?C I_3.3r14 GL 4.31

PLANE T.'(ENTRIC CONIC

C3 28. 369 VFFL 5.326

( NCH A_TMTH LNCM TIME

90.0_] 3 4 20

961.00 I 25 0

I(10.00 5 I(] 45

I[1!3.061 2 ] 15

II0.[10 7 20 42

1l[] .Ell1 ? 7 47

LL%t 137,03 VL 26.551 GAL

LC# 62.93 VP 36.943 GAP 13.62

GP -12.09 Z4L 47.92 lap i67.02

CISTANC[ 580.319

8.34 AZL 89.13 MCA 284.99 SMA I?I.28 [CC .25864 INC .8730 vl 30.201

A?P 89.77 IAL 154.22 TAP 79.21RCA 89.91 APO 152.65 VZ 35.108

ETS 295.16 ZAE 128.99 ETE I_9.79 ZAC 161.75 ET( 17_.63 CLP-175.23

0L4 27.75 RAL 89.I7 RA_ 6568.1

L-I TINE INJ LAT INJ LCNG

3460.28 -21.40 128.34

3783.42 -12.99 148,31

_152.7i -25.61 99.80

3666.ZI -9.05 137.66

2646.01 -32.56 70.83

3645.68 -Z.95 132.38

CIFFERENTIAL C,�RRECT[CN5

TCE .3476 TRA 4.1109 TC3-3.0875 BAU 1.1713

RRE .3746 RRA .2667 RC3 -.0766 FAU .01830

F_E -.0167 FRA 1.5104 FC3 -.5584 _SP 19668

CCE .Sill 0RA 4.1196 _C3 3,0084 FSP -576

LAUNCH CATE r[_ 6 1969

HELI,.'_C[NTRJC CCINIC

RL 147.53 LAL .(_] LEt 137.03 VL

RP I07._1 LAP -.66 LL'_P 65.24 VP

RE 185.291 GL 3.2_ GP -ii.78 2_L

PLANE TL-WCENTRIC CCFNIC

£3 31._]8 VHL 5.622 _LA ?6.66 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

_].00 3 48 37 3370.99 -23.26

_1.00 0 58 52 3926.9_ -8.66

100.00 5 41 19 )007.66 -26.42

100.00 1 48 51 3765.47 -5.77

llO.O0 7 42 II 2629.4_ -32.77

llO.OO 2 4 28 3716.42 -.24

CIFFERENTIAL CORRECTIONS

TOE .1967 TRA 4.5058 TC3-2,7506 BAU J,1627

ROE .38_1RRA .2846 RC3 -.0661 FAU .01648

FOE -.0610 FRA 1.5633 FC3 -,4515 8SP 19756

_OE .4296 BRA 4.5148 _C3 2,7514 FSP -555

VEL 12.237 PTH 2.20 VHP 9.157 _PA

INJ RT ASC INJ AZMTH INJ TIME

324.96 71,00 4 2 0

321.37 64,61 ? 28 3

326,41 74.04 6 1 38

319.33 61.39 3 2 21

3?8.32 78.96 8 4 48

315.60 55.93 3 8 33

9.09 RAP 67.79 ECC 1.4669

PO CST TIN INJ 2 LAT INJ 2 LL%N6

2860.3 -23.80 120.49

3183.4 -16.30 141.20

2452.7 -27,56 91.54

3066,2 -12.80 13_.8H

2046.0 -33.74 61.79

3_45,7 -7.40 126.12

L'W_IT CETERMINATION ACCURACY

ST I548.2 SR 414.6 55 436.?

CRT .4623 CRS -.2029 CST -.9615

LSA 1615.5 MSA 386.2 SSA I4.4

ELI 1560.7 EL? 364.7 ALF 7.47

MID-COURSE EXECUTION ACCURACY

5_t 5993,9 SGR 523,6 563 166.8

RRT .6496 RR_ .6298 RTF .9616

5_8 6016.7 R23 .O031 RJ3 .9616

SGJ 6003.6 _f-,2 397.4 THA 3.26

FLIGHT TIME L_04.00 ARRIVAL GATE AUG _9 1969

CISTANCE 585.503

26.516 GAL 9.11 AlL 89.31HCA Z88.21 SMA 121.08 ECC .26761 INC .6919 VI _].?O1

36.929 GAP 14.74 AIP 89,78 TAL J52,82 TAP 81.03 RCA 88.68 APO 153.48 v2 35.120

45.83 7AP 167.62 ETS 291.59 7AE 128.94 ETE 189.55 7A( J63,89 ETC 172.93 CLP-176.17

91.44 RAG 6568.3 VEL 12.369 PTH 2.23 VHP 9.521 CPA 9.85 RAP 69.94 ECC 1.520?

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

122,46 329.81 73.38 4 44 48 2771.0 _25.32 I14.40

156,63 3_3.74 62.94 2 4 19 3326,9 -!2.22 149.76

96,70 330,78 75,48 6 31 27 24_7,7 -28.16 88.32

143.21 322.18 60.62 2 51 36 3165.5 -9.64 136.56

69.58 332,39 79,67 8 26 0 _129.5 -33.84 60.5!

136.07 318.75 55,82 3 6 25 3116.4 -a.73 129.85

MIO-CC_RSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

S6T 6000.6 S6R 512._ SG3 160.2 ST 1557.Z SR 40I ,3 55 443.1

RRT .6428 _ .6233 RTF .9630 CRT .3654 CRS -.1291CST -.9697

56B 60_2,4 R23 .0021 R13 ,9631 LSA 1622.! MSA 388.6 5SA 13.8

$61 6009.6 SG2 391 ,8 THA 3.15 ELl 1564.5 EL2 371 .S ALF 5.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CATE FEB 6 1969 CLIGHT TIME 206.0g ARRIVAL CATE 406 31 1969

HEL[C(ENTRI( CONIC

RL |47.5] LAL .00

RP |07.87 LAP -.47

RE 187.175 GL 2.21

PLAN[TOfENTRIC CC_[E

C3 35.394 VHL 5.949 CLA
LNCH AZMTH LNCH TIME L-I TIME

90.00 4 20 30 3320,46

90.00 0 43 50 4034.48

100.00 6 7 6 2976.80

100.00 1 39 56 3853.38

110.00 8 1 40 2618,39

II0.00 2 I 52 3784.56

C[rFERENTIAL CORRECTIONS

TCE .0412 TRA 4.9261 TC3-2.4289 8AU |.1496

ROE .3898 RRA ._7Z7 RE3 -.0563 FAU ,0147I

FOE -.1023 FRA 1.6183 FC3 -.3598 85P 198Z6

GOE .3920 BRA 4,9334 BC3 2,4296 FSP -534

OlSTANCE 590.577

LOt. 137.03 VL 26.482 GAL 9.94 AZL 89.50 HCA 291.43 5,MA 120.88 EL( .27743 INC .5039 VI 30.201

LOP 68.46 VP 36,916 GAP 14.90 AZP 89,82 TAL 151.45 TAP 82,88 RCA 87.34 APO I54.4i V2 35.132

GP -II.50 ZAL 43.87 ZAP 168.15 EfS 287.60 ZAE 128.87 ETE 189.32 ZAC 166.02 ETC 170.71 CLP-177,12

25.61 RAL 93.56 RAO 6568.4 VEL 12.521 PTH 2,Z7 VHP 9.917 CPA 10.55 RAP 72.10 ECC t.5825

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM INJ 2 LAT INJ 2 LONG

-24,20 119.06 334.19 74.83 5 15 51 2720.5 -26,05 110.88

-5,28 162,7Z 326,52 62.14 1 51 5 3434.5 -8,97 155.99

-26.93 94.54 334.96 76.51 6 56 43 2376.8 -28.§2 86.10

-2.BI 148.06 325.16 60.23 2 44 9 3253.4 -6.76 I41,49

-32.90 68.75 336.38 80.15 8 45 18 _;IB.4 -33.91 59.65

2.36 139.63 321.94 55.89 3 4 56 3184.6 -2.13 133.42

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

55,T 6002.9 3GR 499.9 563 154.1 ST 1581.2 5R 387.7 SS 452.3

RRT ,6162 RRF ,6174 RTr ,9647 CRT ,2742 CR5 -,0652 CST -,9770

SG8 6023.6 R23 .0015 RI3 .9647 LSA 1645.3 MSA 384.9 SSA 13.2

50| 6011.3 $62 385.2 THA 3.05 ELI 1585.0 EL2 372.0 4LF 4,07

LAUNCH LATE FES 6 I_69 FLIGHT TIME _8.00 ARRIVAL GATE SEP 2 J969

HELIOCENTRIC CL"INIC

RL 147,53 LAL .00 LC_. J37,03 VL

RP 107.8} LAP -,28 LOP 7J,68 VP

RE 189.037 GL 1.27 GP -11.Z4 7AL

PLANE TKENTRIC CCINJC

C3 39.827 VHL 6.311 _LA

LNCH AZMTH LNCH TIME L-I TIME

90.00 4 46 43 3287.23

90.00 0 33 16 4127.34
100.00 6 29 35 2955.57

iO0.O0 1 33 5 3934.23

II0.00 8 19 24 2612.01

110.00 1 59 46 3850,56

_]FFERENTIAL CORRECTIONS

TD£ -.1158 TRA 5,3776 TC3-2.1215 8AU 1.1299

RCE .3983 RRA .3LM38 RC3 -,0469 FAU .01293

FOE -.1397 FRA 1.6767 FC3 -.2BIO BSP 19800

BOE .4148 8RA 5,3871 BE3 _.1220 FSP -511

OISTANCE 595.519

26.448 GAL 10.83 AZL 89.69 HCA 294.65 5MA

36,90} GAP J5,62 AZP 89,87 TAL 150,13 TAP

42,03 ZAP 168.60 ET5 283.18 ZAE 128.78 ETE

IL_.68 ECC .288_0 INC .3071 v! 3C.Z01

84.78 RCA _5._ APO 155.46 v2 35 I44

J89.J0 _AC 168.10 ETC 167.69 CLP-178.09

24.61 RAL 95.52 RAB 6568,5 VEL 12,696 PTH 2,31 VHP I0.348 OPA 11.20 RAP 74.28 ECC 1.6554

INJ LAT INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LL"_4C

-24.77 116.79 338.35 75.83 5 41 _') 2687.2 -26,48 108.54

-2.31 167.93 329.47 61.77 1 42 3 3527.3 -6.06 161.26

-27.26 93.05 339.02 77.23 7 18 51 2355.6 -28.74 84,56

-,07 152.50 328.23 60,11 2 38 39 3334.2 -4.05 145.97

-3_.97 68.26 340.32 80,43 9 2 $6 2012.0 -33.94 59.I6

4,87 143.08 325,J5 56.12 3 3 56 3250.6 .39 136.86

MI0-COUR._E EXECUTION ACCURACY ORBIT CETER_AINATION ACCURACY

S(,T 6001.6 3GR 486.8 563 148.3 ST 1616.5 3R 374.2 33 463.3

RRT .6302 RRF .6124 RTF .9665 CRT ,1934 CR3 -.0125 CST -.983!

568 6021.4 RT3 .0012 RI3 .9665 LSA 1681.0 MSA 376.5 SSA 12.7

S{,I 6009,5 562 377.4 THA 2,94 ELI ]618.2 EL2 566.7 ALF 2.70

LAUNCH CAT[ FEE 6 1969 FLIGHT TIME 210.00 ARRIVAL CAT[ SIP 4 1969

HELIC<ENTRIC CONIC CISTANCE 600.504

RL 147.53 LAL ._0 LCwL 137.03 VL 26.415 6AL 11.79 AZL 89.90 HCA 297.87 3MA 120.49 ECC .3[I005 INC .0999 V! 30.201

RP I07.79 LAP -.09 L,._ 74.90 VP 36,890 GAP 16.41 AlP 89.95 TAL 148.86 TAP 86.73 RE4 84.34 APO 156.64 V? 35.15_

RC 190.875 GL .39 GP -11.00 7AL 40.33 lAP 168.96 ETS 278.31 7AE I28.66 ETE 188.90 /hE 170.13 ETC 163.43 CLP 179.(]7

PLANETC<ENTRIC CONIC

C3 45.030 VHL 6.710 CLA 23.66 RAL 97,33 RAC 6568,7 VEL 12,899 PTH 2,35 VHP 10.820 CPA 11,79 RAP 76.45 EC£ 1.7411

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 L'_G

_l.OO 5 9 13 3264.93 -25.14 115.26 342.37 76,52 6 3 38 2664.9 -26.75 106.96
90.00 0 25 IE 4Z11.55 .4I 172.62 332,49 61.69 1 35 23 36II.5 -3.36 I65.99

100.00 6 49 _3 2941.62 -27,46 92,07 342.96 77.71 7 38 31 2341.6 -28.88 83.55

100.00 I 27 36 4010.09 Z.50 156.66 331.33 60.20 2 34 26 3410.1 -1.49 150.14

I10.00 8 35 34 2609.78 -33.00 68,09 344.20 80.52 9 19 4 2009.8 -33.95 5:.99

]I0.00 1 58 2 3914.70 7.30 146.47 328.37 56.51 3 3 16 3314.7 2.84 140.21

OIFFERENTIAL CORRECTIONS MI0-COURf:,_ EXECUTION ACCURACY ORBIT C[TERMINATI,--_ 4CCURACY

TEE -.2828 TRA 5,8554 TC3-1,8380 BAU I,I067 ._.,T 5994.6 56R 472.0 SG3 142.7 ST IE56.8 3R 360.1 SS 475.5

R0E .4069 RRA .3383 RE3 -.0385 FAU .01125 RRT ,6236 RRF .6068 RTF .9685 CRT .1192 CRS .0351CST -.9H77

FEE -.1766 FRA 1.7368 FC3 -.2164 8SP 19868 568 6013.2 R'23 ,0007 R13 .9685 LSA 1722.7 MSA 364 .8 5SA 12.2

CCE .4956 8RA 5.8651 6C3 1 .8384 FSP -493 361 6001.9 $62 368.6 THA 2.82 ELI 1657.4 EL2 357.4 ALF 1.56

LAUNCH CA TE FEB 6 1969 FLIGHT TIME 212,00 ARRIVAL LATE 5EP 6 1969

HELIOCENTRIC CONIC 013TANCE 604.900

RL 147.53 LAL ,O0 LUg,..137.03 VL 26.3_2 GAL 12,84 AZL 90.|2 HCA

RP 107.76 LAP .]0 LOP 78.13 VP 36.877 GAP 17.27 ATP 90.06 TAL
RC 197.690 Gc -.43 GP -I0.79 7AL 38,75 ZAP I69.21 [T3 ?73.04 7AE

PLANE TOfENTRIC CONIC

C3 51.159 VHL 7.J53 OLA 22,75 RAL 98.99 RAO 656_.9 VE'L 13.135 PTH

LNCH A/MTH LNCH TIME C-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

9D.O0 5 28 58 3250.55 -25.36 114.27 _46.27 76.97 6 23 8

90.00 0 18 43 4289.77 2,93 176.99 335.56 61,82 1 30 13

100.00 7 7 18 2933,48 -_7,58 91.49 346,82 77,99 7 56 Ji

IO0.O0 1 23 4 408_.07 4.92 160.63 334.46 _].48 2 31 7

llO.O0 8 50 19 2611.J9 -32.98 68.2'0 348.01 80.46 9 33 50

II0.00 I 56 33 3977.13 9.63 149,80 331.59 57.04 3 2 50

01FFE£_ENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE -.4551 TRA 6.3685 TC3-1.5730 BAU l .076! SET 5983.3 S(,R 456._ 563 137.4

ROE ,416! RRA .3550 RE3 -.0307 FAU .00959 RRT .6167 RRF .6,012 RTF .9707

FOE -.2114 FRA 1.8012 FC3 -.1622 85;' 19897 568 6000.7 R23 .0004 R13 .9707

BOE .6166 BRA 6.3784 BE3 1.5733 F3P -474 SGJ 5990,0 562 358.7 TMA 2.70

_O1,I0 5MA JL:'t'7.30ECC .31317 [NC .i193 Vl _7.ZUI

147,64 TAP _8,74 RCA 82.63 APL'" 157.97 V2 35.166

128.52 ET6 188.7(.7 ?AC I72.05 [TC 157.07 CLP 179.97

2,40 VHP 12.338 OPA 12.33 RAP 78.63 ECC I._420

P'O CST TIM INJ 2 LAT INJ 2 LL'_N6

2650,5 -26.9J Jl)5.94

3689.8 -.86 170.36

2333,5 -28,96 82,96

3482.1 .95 154.09

_011.2 -33.95 59.10

3377.1 5.22 143.49

ORBIT CETERMIN4TIL"_ ACCURACY

5T 1700.5 3R 345,9 55 488.9

CRT .0546 CRS .0753 CST -.9917

LSA 1768.4 MSA 350,9 55A II.l

EL| 1700.6 EL? 345.3 ALF .66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 4 1968-69,

LAUNCH GATE FEB 6 1969 FLIGHT TIME ?|a.00 ARRIVAL CarE SIP H 1969

HELIC_ENTRIC CONIC 01STANCE 609.268

RL 147.53 LAL .O0 LCL 137.03 VL ?6.350 GAL 13.97 AZL 90.36 HCA 304.32 5MA 120.12 ECC .37761

RP 107.73 LAP ,29 LOP 81.36 VP 36.86§ GAP IB.?? AZP 90.20 TAL 146,49 TAP 90.BZ RCA 80.77

RC 194.480 GL -1.19 GP -|0.58 ?AL 37.30 TAP 169.36 ETS 267.40 ZAE IZB.34 ETE 188.51 ZAC 173.79

PLANE TOCENTRIC CONIC

C3 58,4JO VML 7,643 CLA 21.90 RAL JO0.Gl RAC 6569.! VEL 13.408 PTH 2.45 VHP ||.9|J CPA |Z.81

LNCH ATMTH LNCH TIE L-I TIMC INJ LAT IN! LONG INJ RT ASC INJ AZMTH IN! TIME I°O CST TIM

90.00 5 46 27 32A2,32 -25.49, 113.70 350.05 77.23 6 40 30 _642.3

90.00 0 I3 Z! 4363.40 5.79 18!.!2 338.65 67.I4 ! 26 4 3763.4

100.00 7 73 16 2930.15 -27.63 91.25 350.57 78.|| B 12 6 2330.2

100.00 I 19 !3 4150,flo 7.21 164.44 337.60 60.91 2 28 24 3550.8

1)0.00 9 3 A5 2615.81 -32.93 6_.55 35!.74 80.26 9 47 20 2015.8

IiO.O0 I 55 I4 4037.90 !1.86 I53.09 334.8! 57.70 3 2 32 3437.9

INC .3553 VI ]0.?01

APO I59.A7 V? }5.IT7

ETC fat.01 CLP 178.89

CIFFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY

TOE -.6338 TRA 6.9207 TC3-!,32_0 BAU |.0372 SGT 5967.6 _ 439.| 5(;3 132.4

ROE .a256 RRA .3706 RC3 -,0237 FAU .00792 RRT .6091RR'F .5950 RTF .9731

FOE -.2446 FRA 1.6705 FC3 -.1174 05,° 19927 5(;0 5983.9 R23 .0003 Rl3 .9731

_CE .7634 BRA 6.9306 BC3 1.3282 F,_d_ -457 SGI 5973.8 5G2 347.9 THA 2.57

RAP 80.79 ECC 1.9613

IN! Z LAT IN! 2 LONG

-26.99 105.35

1.52 174.a7

-26.99 82.7J

3,28 157.86

-33.92 59.45

7,5J 146.70

ORBIT OETERMINA TION ACCURACY

ST 1744.6 SR 331,5 55 503.]

CRT -.O01S CRS .I097 CST -.9939

LSA |815.0 MSA 335.6 SSA J1.1

ELI 1744.6 EL2 331.5 ALF 179.98

LAUNCH GATE FEB 6 1969 FLIGHT TIME 716.(]0 ARRIVAL 0ATE SEP IO 1969

HELIC)CENTRIC CONIC 01STANCE 613.3§7

RL I47.53 LAL .00 LaX. 137.03 VL 26.3|9 GAL |5.22 AZL 90.6! _A 307.55 5MA I19.94 ECC .34370 INC .6101 Vl 30.ZOI

RP 107.70 LAP ,48 LOP 84.58 VP 36.852 GAP I9._6 AZP 90.37 TAL I45.43 TAP 92.98 RCA 78.72 APO I61.16 V2 35,18 7

RC J96.245 GL -I.B9 GP -IO.40 ZAL 35.99 lAP J69.38 ET5 26!.47 ZAE 12B.|I ETE J_B.32 ZAC 175.19 ETC J30.47 CLP 177.H1

PLANE TC_ENTRIC CONIC

C3 67.032 VHL B.IB7

LNEH AZMTH LNCH TIME

90.00 6 2 2
90.00 0 B 44

100.00 7 37 37

100.00 I 15 51

IIO,O0 9 15 56

110.00 I 54 l

OLA 21.09 RAL 101.88 RA0 6569.3 VEL 13.725 PTH Z.GI VHP 12.545 CPA 13.25

L-I TIME IN! LAT IN! LONG IN! RT AGC IN! Aa'MTH IN! TIME PO CST TIM

3239.06 -_5.54 113.47 353.71 77.33 6 56 ! 2639.1

4433.2J 7.49 |85.06 341.73 62,61 I 2_ 38 3833.2

2930.85 -_7.62 9J.30 354.2_ 78.08 8 26 _8 2330.8

42!6.65 9.37 16_.I4 340,7_ 61.49 2 26 7 36!6.7
2623.26 -32.84 69.|| 355.39 79.94 9 59 39 _323.3

4097.01 13.98 I56.35 338.D0 58.49 3 2 18 3497,0

CIFrERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6162 TRA 7.5L_36 TC3-I.|O03 BAU .9_62 SCT 59A9.2 5GR 420.9 5G3 177.8

ROE .4360 RRA .3847 RE3 -.0172 FAU .006|7 _=RT .6008 _ .5884 RTF .9756

FOE -.2757 FRA 1.9471 FC3 -.0797 BGP 19826 5(;8 5964.l R'23 .0005 RI3 .9756

BOE .9254 BRA 7.5}05 BC3 1.1(]04 RGP -438 ,_31 5954.6 5G_ 336.2 THA 2.44

RAP 82.93 ECC 2.1032
IN! Z LAT IN! 2 LONG

-27.03 lOS.I?
3.77 178,37

-28.98 82.76

5.49 161.50

-33._8 60.O3

9.71 149.86

ORBIT OETERMINATION ACCURACY

ST 17_6.9 _ 317.1 SS 518.9

CRT -.04B9 CR5 .1378 CST -.9958

L5A 1860.3 MSA 319.7 SSA IO.7

ELI 1787,0 EL? 316.7 ALF 179.49

LAUNCH OATE fEB 6 1969 FLIGHT TIME ?18.00 ARRIVAL GATE SEP 17 1969

HELIOCENTRIC CONIC CISTANCE 617.102

RL 147.53 LAL .OO LCL i37.03 VL 26.290 GAL 16.58 AZL 90.89 HCA 310.78 5MA 119.77 ECC .36164

RP 107.67 LaP ,67 LOP 87.81 VP 36.8a0 GAP _.a3 AlP 90.56 TAL |a4.47 TAP 95.25 RCA 76.a6

RC 197.986 GL -2.55 GP -10.22 ZAL 34.82 ZAP !69.76 ETS 255.36 7AE !27.84 ETE IBB.I3 ZAC 175.91

PLAN_TO(ENTRIC CONIC

C3 77,345 VHL 8,795 DLA E'O,34 RAL t03.IJ RAG 6569.5 VEL 14.096 PTH 2.57 VHP |3.253 CPA 13,63

LNCH ATMTH LNCH TIME L-I TIME INJ LAT IN! LONG IN! RT ASC IN! ATMTH IN! TIME PO CST TIM

90.00 6 15 5a 3239.88 -?5.52 1|3.53 357.?5 77.30 7 9 54 2639.9

90.00 0 4 al 4499.61 9.55 188.86 344.78 63.22 1 19 41 3899.6

tO0.00 7 50 28 2934.95 -27.56 91.59 357.75 77.94 8 39 73 ?334.9
I00.00 I 12 48 4279.78 11.40 17J.73 343.81 62.16 2 24 8 3679.B

110.O0 9 26 56 7633.13 -32.72 69.86 358.94 79.51 10 10 49 7033.1

110.00 I 52 50 4154.36 IG.0O |59.57 341,I7 59.38 3 2 4 3554.4

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

56T 59_4.4 SGR 401.? SG3 I23.3

_92T .5903 RRV .5797 RTF .9782

SGB 5938,0 R'23 .0007 RI3 .9782

S(,I 5929.? $62 323.6 THA ?._E]

TCE-I.OI?4 TRA 8.1651 TC3 -.8951BAU .9256

R_E .4466 RRA .3963 RC3 -.0117 FAU .00444

FOE -.3076 FRA 2,0296 FC3 -.0497 BS,P 19852

OOE 1.J066 ORA 8.1747 BC3 .895l FSP -4_3

INC .8880 VI 30.?Ol

APO 163.08 v? 35.196

ETC 105.38 CLP t76.69

RAP 85.0a Ice 2.27_9

IN! 2 LAT IN! _ LONG

-27.07 105.10
5.Bfl 1_2.10

-28.94 83,06

7,59 165,O1

-33.82 60.BO

II.82 J57.96

ORBIT DETER_INATION ACCURACY

ST 1625.9 SR 302.5 55 536.0

CRT -.0929 CR5 .1650 CST -.9972

L_A 1902.8 MSA 303,3 SSA 10,2

ELI 1876,l EL2 301.1 ALF I79.D9

LAUNCM _ATE FEB 6 I'369 FLIGHT TIME ?L:_.O0 ARRIVAL GATE SEP Ia 1969

HELIOCENTRIC CONIC 0ISTAN_E 6_0.421")

RL 147.53 LAL .00 LOt. I}7.03 VL 76.76I GAL 18.|0 _ZL 9I .19 FACA

RP 107.64 LAP .86 LOP 91,05 VP 36.828 GAP 21.73 AZP 90.83 TAL
RC I99.701 GL -3.|5 GP -10.06 Z}L 33.79 ZAP I_1.99 ETS _49.|9 ZAE

PLANETC'_ENTRIC CONIC
C3 89.76a VHL 9_47A OLA 19.64 RAL I04.Z(] RAO 6569._ V_L 14.5_O PTH

LNCJ_ AZMTH LNCH TIME L-I TIME IN! LAT

90.00 6 26 12 32AA.09 -_5.46

90.00 0 I l 4567._0 11.47

100.00 B I 54 2941.91 -27.46

IOD.OD J 9 59 4340.21 13.3(]

110.00 9 36 47 2645.09 -3_.57

110.00 J 51 36 4L_O9.BO 17.89

CIFFERENTIAL CORRECTIONS

TCE-I._!6B TRA B.B67B TC3 -.7077 BAU .8493

RCE .AGBI RRA .4050 RE3 -.0069 FAU .00259

FOE -.3390 FRA 2.1213 FC3 -.0250 Bf_° 19835

OOE 1.3OO! BRA 6.8770 Be3 .7077 FSP -406

314.01 SMA I|9.61 ECC .38173 INC 1.1945 Vl }0.?01

143.63 TAP 97.64 RCA 73.95 APO _65.76 V2 35.?05

127.50 ETE 187,93 ZAC 175.68 ETC 77.96 CLP 175.51

?.64 VHP I4.047 OPA 13.97 RAP 87,11ECC _.4773

IN! LONG ]NJ RT ASC INJ AZMTH IN! TIME PC) CST TIM IN! 2 LAT IN! 2 LONG

_13.82 .6A 77.17 7 22 16 26aA.J -_6.98 105.48

19_.51 347.78 63.93 I 17 4 3962,8 " 7.87 185.68

9_.09 1.14 77.70 8 50 56 7341.9 -?8.86 83.57

I75.71 346.85 62.98 2 2? ?0 3740.2 9.57 168.41

70.76 2.35 79.00 lO _ 52 ?OaS.I -33.7A 61.72

162.75 344.?B 60.38 3 I 46 3609._ 13.82 156.O2

MID-CC_GE EXECUTION ACCURACY ORBIT OETER_WINATION ACCURACY

SGT 5895.8 SGR 3EIO,_ SG3 119.1 ST 1860.4 SR 267.8 55 554.6

RRT .5774 RRF .5687 RTF .9808 CRT -.1318 CRS -1@93 CST -.9981

S(,B 5908.0 R"d3 .OOIO RI3 .980_ LSA 1941.5 MSA 286.7 SSA 9.6

_1 5699.9 $62 3J0.2 THA 2.14 ELl 1860.B EL? 265.2 aLF IIH.HP
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES H VOL. 4. 1968-69)

LAUNCH CATE FE0 7 J969 FLIGHT TIME 70.00 ARRIVAL CATE APR 18 J969

HELIOCENTRIC CCINIC

RL ]47.55 LAL .00

RP 108.]1 LAP 2._O

RE 44.405 GL 11.30

PLANE TOCENTR|C CONIC

C3 2_.722 VHL 5,359 CLA 20.97 RAL 20.88 RAO 6568.2 VEL 12.251 PTH 2.20 VHP 10.723 CPA

LNCH AZMTH LN(_H TIME L-I TIME IN! LAT |NJ LONG ZNJ RT A$C IN! AZNTH |NJ TIME

90.00 O 36 27 3022.47 -27.86 98.06 256.77 84,70 I 26 49

_1.00 16 36 16 4227.40 .92 173.51 247.94 61.70 19 46 43

100.00 2 J! 51 2714.82 -29.66 75.60 256.93 86.09 2 57 6

100.00 19 43 32 4010.29 2,50 156.67 247.06 60.L_ 20 50 23

]lO.O0 3 49 52 2408.19 -34.18 52.SO 257.13 89.66 4 30 0

]J0.00 _ Z2 1 3d#9.6_ 6.35 145.]4 244.68 56.34 21 26 5I

OIFFERENTIAL CCRRECTICIW5 MIC-COURS_. EXECUTION ACCURACY

TCE -.3014 TRA -.506_ TC3 .3398 BAU .1314 5_T 757.? ,_ 432,6 ,T_3 78.4

ROE -.3842 RRA .1125 RC3 .OAO0 FAU .0270I RRT .2237 RR_ -.2526 RTF -.6850

FCE .1657 FRA .1340 FC3 -.6140 BSP 2165 50_ 677.| RZ3 -.0335 RI3 -.6917

GCE .4884 BRA .5192 BC3 ,342_ F_ -167 S(,1 766.0 SG_ 416.8 THA J0,39

DISTANCE 174.850

L(:X. 138.05 VL 25.355 GAL -3.58 AZL 87.62 HCA 75.64 5MA 114._0 ECC .29146 INC 2.3787 Vl }0._96

LOP 213.67 VP 36.044 GAP -16.62 AZP 89.41 TAL J80,79 TAP 264.43 RCA 81.34 APO 148.26 V2 35.053

GP 9,97 ZAL 110.46 ZAP 10.43 ETS Z55.46 /AE 157.04 ETE 4.01ZAC 125.98 ETC 156.79 CLP 3.06

20.96 RAP 31.21 ECC ].4727

PO CST TIM IN! 2 LAT IN! 2 LONG

2422.5 -28.30 89.42

3627.4 -2.87 166.88

211_.B -29.89 66.80

3410.3 -1.48 150,]5

180B.2 -33._5 43.28

3289.7 1.89 138,9J

ORBIT _ETERMINATIC'_ ACCURACY

ST 366.4 SR 412.6 SS 190.4

CRT .B312 CR5 .9414 CST .9600

LSA 561.2 MSA 159.6 SSA 19.5

ELI 528.4 EL? I59.1ALF 49.07

LAL_NCH 0ATE FEB 7 1969 FLIGHT TIME 72,[]0 ARRIVAL DATE APR 20 J969

HELIC_ENTRIC CONIC

RL 147.55 LAL .00

RP 100.15 LAP 2.16

RC 45.309 GL JI.JD

PLANETOCENTRIC cONrc

C3 26.064 VHL 5.107 0LA _0.19 RAL
LNCH AZMTH LNCH TIME L-I TIME IN! LAT

90.00 O 39 49 2964.55 -28.15

90.00 18 21 7 4237.40 1.25

100.00 2 14 12 2660.24 -29.84

100.00 19 29 26 4016.94 2.73

110,00 3 50 18 2359.56 -34.14
110.00 20 9 48 3890.39 6.38

DIFFERENTIAL CORRECTIONS

TOE -.2975 TRA -.4828 TC3 .4081BAU .1439

ROE -.3666 RRA ,1107 RC3 .0606 FAU .02900

FOE .1836 FRA .1186 FC3 -.962fi BSP 2269

BOE .4736 BRA .4953 BC} .4126 FSP -21]

OISTANCE 181.587

LOL 136.05 VL ?5.634 GAL -3.64 AZL 87.80 I'_A 7B.85 SMA 116.73 ECC .27629 INC ?,?078 vl X).196
LOP ?16.88 VP 36.?78 GAP -15.55 AZP 89.57 TAL 189.64 TAP 26_.49 RCA 84.12 APO 140.35 V? 35.040

GP I0.55 7AL II_.04 ZAP J0.61 ET5 266.85 ZAE 154.92 ETE _.85 ZAC J26.79 ETC 155.85 CLP 1.07

19.40 RAO 65_.I VEL 12.143 PTH 2.|8 VHP |0.1L:>0 CPA 21.95 RAP 32.16 ECC 1.4293

IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIM IN! ? LAT IN! 2 LONG

93.85 753.16 86.79 I 29 14 2364.5 -78.30 85,19

174.07 244,74 61.71 19 31 44 3637.4 -2.55 I67.44

71,54 753.24 88.21 2 58 33 L)060.? -29.77 67.74

J57.04 243.92 60.22 20 56 23 34J6.9 -1.25 J50.52

48.71 253.24 91.91 4 29 38 1759.6 -33.50 39.52

145.IB 741.65 56.35 71 14 39 3?90.4 1.91 138.94
MI0-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 786.2 SGR 456.5 SG} 87.7 ST 376.2 SR 415.4 SS 185.9

RRT .2535 RRf -.2862 RTF -.7027 CRT .8393 CRS .9469 CST .957_

SOB 900.3 RZ3 -,0388 R13 -.7105 LSA 568.5 MSA 158.3 SSA 20.8

5(01 797.1SG? 418,4 THA 11.16 ELI 537.7 EL2 158.0 ALF 48.37

LAUNCH GATE FEB 7 J969 FLIGHT TIME 74,00 ARR]VAL CArE APR 22 J969

HELIOCENTRIC CCNIC

RL 147.55 LAL ,00

RP 108,19 LAP 2.01

RC 46,364 GL 10.81

PLANE TL-'W_ENTRIC CONIC

C3 23.85] VHL 4.684 CLA 19.28 RAL

LNCH A/MTH LNEH TIME L-I TIME IN! LAT

90.00 0 44 0 ?904.78 -28.30

90.00 18 4 56 4252.98 1.75

IO0.OO ? 17 18 ?f_33.92 -29.89

100.00 19 I4 19 4029.18 3.IA

[I0.00 3 51 24 2_09.53 -33.95

I]0.00 19 56 4? 3896.33 6.61

DIFFERENTIAL CORRECTIONS

TOE -.2914 TRA -.4585 TC3 .A638 OAU .1567

RCE -.3538 RRA .1097 RC3 .066| FAU .03122

FOE .]793 FRA .1007 FC3-t.J3_4 BSP 2408

BOE .4584 BRA .4714 003 .4914 FSP -243

DISTANCE 180.321

LOL 138.05 VL 25.888 GAL -3.71 A7L 67.97 HCA 82.05 SMA 117.58 ECC .26245 INC ?.0310 Vl 30,196

LOP ??0.09 VP 36.395 GAP -14.53 AZP 09.7? TAL 190.56 TAP _72.61 RC4 66.72 APO 14_.44 V? 35.0?7

GP ll.19 ZAL 11].72 ZAP 11.23 ETS 277.68 7AE 152.96 ETE ?,59 IAC 127.52 ETC I54.85 CLP -.96

17.90 RA0 6568,0 VEL 12.051 PTH 2.15 VHP 9.549 CPA 22.99 RAP 35,04 ECC 1,3925

IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIM IN! ? LATINJ 2 LONG

89.48 249.59 fl8.97 1 37 _5 2304.8 -_8.]4 80,82

174.94 241.63 61.73 19 15 49 3653.0 -?.04 168.31

67.36 249.60 90.41 3 0 42 ?003.9 -29.51 58.58

157.71 240.85 60._6 _0 21 ?8 34?9.2 -.84 151.19

44.81 249.4! 94._0 4 ?9 53 1709.5 -33.00 35.70
145,50 238.71 56.38 21 1 39 3296.3 2.14 139.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 815.4 SGR 445.0 5C3 98.0 ST 302.5 5R 417.1 55 178.4

RRT .2865 RRF -.3239 RTF -.7208 CRT ,8458 CRS .9520 CST .9577

S(,B 928.9 R_3 -.0448 R!3 -.7796 LSA 571,9 MSA 156.6 554 2_.3

5G! 828.B 502 419.4 THA J2,00 ELl 543.9 £L2 I56,5 ALF 47.93

LAUNCH CATE FE0 7 1969 FLIGHT TIME 76.00 ARRIVAL DATE APR 24 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .00

RP 108.23 LAP !,66

RC 47.556 GL 10,41
PLANETOCENTRIC CONIC

C3 21.962 VHL 4.686 OLA 16.75 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ L_T
90.00 O 48 55 ?843.7? "78,29

90.00 I7 47 59 4273.99 2.43

I00.00 Z 21 9 2546,31 -79.78

100.00 18 58 ?7 4046.63 3.73
]lO.O0 3 53 9 2?58.44 -33.63

110,00 19 42 56 3907.26 7,0?

DIFFERENTIAL CORRECTIONS

TOE -.2837 TRA -.4346 TC3 .5623 BAU .!687

RCE -.3396 RRA .1095 RC3 .1!75 FAU .03372

FCE .1716 FRA .08_]O FC3-1.3292 8SP 2532

DOE .4427 0RA .4462 BC3 .5745 FSP -776

DISTANCE 195.062

LOL !3_.05 VL 26.!19 GAL -3.79 aTL 68.14 tEA 85.25 5MA I10.85 Ecc .24988 INC 1.8619 vI _0.196

LOP 223.29 VP 36.547 GAP -!3.fl5 AZP 89.85 TAL !9],53 TAP 276.78 RCA 89.15 APO 148.54 V2 35.013

GP 11.90 ZAL !15.46 ZAP 12.28 ETS 287.26 ZAE J51.17 ETE 9.29 ?AC 128.14 ETC 153.70 CLP -3.05

16.39 RAO 6567.9 VEL !l.97_ PTH _.13 VHP 9.007 0PA 24.06 RAP 33.85 ECC 1.3614

[NJ LONG IN! RT ASC [NJ ATMTH IN! TIME PO CST TIM IN! ? LAT IN! 2 LONG
85.02 246.10 91.21 l 36 19 2?43.7 -27.83 76.38

176.I1 23_.63 6J.78 J_ 59 J3 3674.0 -1.37 J69.48

63.08 _46.04 92.66 3 3 35 1946.3 -29.10 54.35
158.67 237.91 60.3? _} 5 53 3446,6 -.25 152.15

40.86 2A5.6_ 96.5_ 4 3(] 47 1658,4 -32.36 31.05

146.07 735,88 56,46 20 48 3 3307.3 2,56 139.82

MIO-COURS_E EXECUTION ACCORACY ORBIT OETERMINATION ACCUR4CV

,_,T 843.3 SGR 45?.4 SG3 109,5 ST 385.6 SR 417.6 $5 167.6

RRT .3232 RRF -.3660 RTF -.7363 CRT .8510 CRS .956! CST .9459

5(00 956.9 R?3 -.05L_0 R13 -.746_ LSA 571.6 MSA 154.6 SSA ?4.0

_1 859.9 502 419.8 THA 12.98 ELI 547,0 EL2 154.6 ALF 47.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_

LAUNCH _AT£ FEe 7 1969

HELIC, CENTRIC CC$,116

RL 147.55 LAL .00

RP 108._7 LAP 1,69

RC 48.883 GL 9.91

PLANE TL'_ENTRIE CC_IC

C3 20.367 VHL 4.513

LNCH AZMTH LNCH TIME

90.00 0 54 31

90.00 17 30 33

I00.00 2 25 41

100.00 I8 42 4

110.00 3 55 35

IlO.O0 19 28 40

FLIGHT TIE 78.00 ARRIVAL CAT[ APR 26 1969

O/STANCE 201.802

LOL I38.05 VL 26.329 GAL -3.87 ATL 88.31 HCA 88.44 SMA 1_0.03 ECC .23850 INC 1.6945 Vl _3,196
LOP 226.49 VP 36.685 GAP -12.62 AZP 89,95 TAL 192.56 TAP 281.00 Re4 91.40 APO 148.66 V2 35.000

GP 12.69 ZAL 117,24 74P 13.70 ETS 295.31 7AE 149.56 ETE 10.99 lAG 128.65 ETC 152,65 CLP -5.20

CLA 17.11 _AL 14.91 RAG 6561.8 VEL J1.906 PTH 2.I2 VHP 8.494 CPA 25.I9 RAP 34.57 ECC 1,3352

L-I TIME INJ LAT INJ LONG INJ RT A_C JNJ 4ZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2781.87 -28.12 80.50 242.73 93.47 1 40 53 2181.9 _27.34 71.92
4299.60 3.25 177.54 235,80 61.85 18 42 13 3699.6 -.54 I70.91

2487.87 -29.52 58.75 242,61 94.92 3 7 9 1887,9 -28.53 50.10

406N.83 4.48 159.90 235.12 60.41 19 49 53 3468.8 .51 153.36
2206.62 -33.16 36.89 242.10 98.83 4 32 21 1606.6 -]1.58 28.0!

3922.85 i.6(3 146.gO 233.20 56.57 20 34 3 3322.8 3.15 140.64
OIFFERENTIAL CORRECTION5

TCE -.2741 TRA -.4Ill TC} .6443 BAU .1805
ROE -.3264 RR4 .1100 RC3 .1555 FAU .03653

FCE .I596 FRA .0561 rC3-1.5527 85P 2648

_CE .4262 _RA .4256 8C3 .6628 FSP -315

LAUNC_ D4TE FEB 7 1969

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

._.T 870,3 S6R 461.3 ,5(,3 122.5 ST 385.0 5R 416.7 55 152.8
RRT .3656 RRf" -.4125 RTF -,7505 CRT .8544 6RS .9588 CST .9347

5GB 985.0 R23 -,0606 RI3 -,7629 LSA 566.8 MSA 152.6 SSA 26.1

S(,I 891.1 ,_C_Z 4J 9.6 THA |4 .IO ELl 546.4 EL2 152,5 ALF 47.65

FLIGHT TIME 80°00 ARRIVAL GATE APR 28 1969

HELIOCENTRIC CONIC CISTANCE L_)8.5)6

RL J47.55 LAL .O0 LOL 138.05 VL 26.519 GAL -3.95 ATL 88.47 HCA 91.64 5H4 12|,|3 EEC .22824 INC 1.5278 vl 30.196
RP 108.31 LAP 1,53 LOP 229.69 VP 36.809 GAP -I1.73 AZP 90.04 TAL I93,62 TAP _85.26 RC4 93.48 APO 148,78 V2 34.987

RE 50.327 Gt 9.31 GP 13.56 Z4L I19.04 ZAP 15.42 ETS 301.89 ZAE 148.13 ETE 12.74 ZAC 129._3 ETC 151.47 CLP -7.41
PLANE TC(ENTRIC CCNIC

C3 19,023 VHL 4.361 OLA 15.87 RAL J3.47 RAO 6567.B EL 1|.849 PTH 2.10 VHP 8.010 CPA 26.35 RAP 35.I9 [C( 1.313I
LNCH 47MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT 4SC INJ AA"MTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1 0 45 2719.66 -27,78 7_,98 239.52 95.7! i 46 5 2119.7 -26.70 67.48

90.00 17 12 52 4329.40 4._0 179._I 233.|6 51.97 18 25 1 3729.A .42 172.57

100.00 2 30 54 2428,98 -29.10 5a.43 239.35 97.16 3 I1 23 1829.0 -27.80 45.87

100.00 18 25 25 4095,31 5.31 161.36 232,52 60,55 19 33 40 3495.3 1.40 154.82

110.00 3 58 40 2154.36 -32.54 32.93 238,70 101.09 4 34 34 1554.4 -30.67 24.21

If0.00 Ig 14 8 3942.69 8.34 |47,96 230.69 56.73 20 19 51 3342.7 3.91 141.68
CJFFE_ENTIAL CC_RECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0[TE_gWINATION ACCURACY

TOE -.2628 TRA -.3885 TC3 .7262 BAU .1916 SGT 895.5 SGR 472.3 SG3 137.0 ST 380.6 SR 414.1 SS 134.5

ROE -.3133 RRA .Ill3 RC3 .2007 FAU .03965 RRT .4014 RRF -.4630 RTF -,7629 CRT .8560 CRS .9583 CST .9162
FOE .1432 FRA .0296 F63-1.8045 89 2758 5GB 1012,4 R'Z3 -.0707 RI3 -,7777 LS4 557.6 MSA 150.5 S54 28.4

BCE .4089 8R4 .4041 863 .7534 FSP -358 S4;I 9_| .6 SG2 419.Z THA | 5.36 ELl 54_.0 EL? 150.3 ALF 47.81

LAUNCH CAT[ FE_ 7 1969 FLIGHT TIME 82.00 ARRIVAL GATE APR 30 1969

HELIO(ENTRIC CL'%NIC

RL 147.55 LAL .00
RP i0_.36 LAP 1.36

RC 51.881 GL 8.6(I

PLANETOCENTRIC CONIC

C3 17.892 VHL 4.2_1

LNCH 4ZMTH LNCH TIME

9[3.00 1 7 37

90.00 X6 55 9

100.00 2 36 45

100.00 18 8 42

110.00 4 2 25

110.00 18 59 31

0ISTANCE 215.2_]

LOL 138.05 VL 26.691 GAL -4.03 AZL 88.64 HCA

LOP 232.88 VP _6,92! GAP -1_.89 AZP 90.I1 TAL

GP 14.54 ZAL 120.83 7AP 17.47 ETS 307.20 7AE

94.83 5_A 122.J5 ECC .21904 INC 1.3507 Vl 30.196

I94.70 TAP 289.53 RC4 95.39 4PO 14_.91 V2 34.974

146.90 ETE 14.58 lAG 129.25 ETC 150.25 CLP -9.71

CL4 14.54 R4L 12.11 RAO 6567.7 VEL 11.801 PTH 2.09 VHP 7.553 DP4 27.58 RAP 35.68 ECC 1.2945

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2657.44 -_7.28 71.50 236.49 97.91 I 51 54 Z057.4 -25.90 63.1D

4362.89 5.27 181.09 2_0.14 6_.14 18 7 52 3762.9 1.50 174.44

2369.98 -28,52 50.14 236.28 99.35 3 16 15 1720.0 -26.94 41.70

4125.58 6.38 163.04 2_O.14 60.73 19 17 28 3525.6 2.43 156.48

2101.93 -31.79 29.03 235.52 I03._9 4 37 27 1501.9 -29.63 _0.48

3966.40 9.23 149.23 228.40 56.94 20 5 38 3366.4 4.81 142.92

CIFFERENTIAL CCRRECTIC_S MIO-COURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.2492 TRA -.3664 TC3 .L_79 BAU .2026 S6T 918.6 SGR 486.5 SG3 153,3 ST 371,5 _ 409,3 SS 112,0

RCE -.3OOI RRA .I134 RC3 .2542 FAU ,04316 RRT .4538 RRF -.5172 RTF -,7744 CRT .8551 CRS .9496 CST ,8807
FOE .1205 FR4 -.0006 FC3-2.0882 BSP 2873 $68 1039.5 _3 -.08_0 R13 -.7922 LS4 543.2 MS4 148.5 554 31 .l

_OE .390I BRA .3835 BC3 ,8469 FSP -407 561 951,5 $62 418.5 THA I6,87 ELI 532.6 EL2 148.1 ALF 48.24

LAUNC_ GATE FEB 7 1969 FLIGHT TIME 84.00 ARWIVAL GATE MAY 2 1969

HELIOCENTRIC CONIC 01STANCE 221.973

RL 147.55 LAL .OO LCL J_8.05 VL 26.846 GAL -4.12 47L 88.81 PICA 98.02 5MA 123,09 ECC .21081 IN( I.IgZ!

RP 108.40 LAP 1.18 LOP 236.07 VP 37.021 GAP -1P,08 AlP 90.17 TAL 195.79 TAP 293.81 RCA 97.14 APO 149.04

_C 53.536 GL 7.78 GP 15.62 ZAL |22.59 lAP 19.67 ETS 311,49 7AE I45.84 ETE 16.55 7AC 129._O ETC 148.99

CL4 I}.I2 RAL 10.85 RA0 656?.7 VEL II,761PTH 2.08 VHP 7.124 CPA 28,87 RAP 36.03

PLAN_TL'%CENTRIC CONIC

C3 16.942 VHL 4.116

LN6H AZMTH LNCH TIME L-I TIME INJ LAT

_.00 I 15 4 2595.46 -26.62

90.00 16 37 35 4_99.61 6.44

IO0.O0 2 43 14 2311.12 -27.80

100.00 17 52 6 4159.18 7.49

)I0.00 4 6 5(3 _049.54 -_0.90

110.00 18 44 59 3993.53 10.23

CIFFERENTIAL CORRECTIONS

T_E -._342 TRA -.3455 TC3 .885J 84U .2129

ROE -.2866 RRA .If6} RC3 .3167 FAU .04705

r0E .0914 FRA -.0336 FC3-2.4041 8SP 2981

_0E .3702 6RA .3645 8C3 .9401FSP -462

vl ]O.196
v2 34.96J

CLP -12.11

ECC 1.2788

INJ LOW6 INJ RT 4SC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67,08 233.69 10[3.03 I 58 20 1995.5 -24.97 58.81

183.16 228.56 62.37 17 50 54 3799.6 2.69 176.49

45.92 233.43 101.46 3 _1 45 1711,1 -25.94 57.61

164.91 227,99 60.98 19 1 25 3559.2 3.56 158.33

25.2t] 232.fi8 105,39 4 41 0 1449.5 -28.48 16.84

J50.6_ 226.3) 57.20 19 51 33 3393.5 5.84 144.35

MI_-COURSE EXECUTION 4CCUR4CY ORBIT CETERMIN4TION ACCURACY

S(,T 938.6 ..S(,R 504.8 563 171.4 ST 358.8 SR 402.2 55 86.9

RRT ,5022 _ -.5739 RTF -.7840 CRT .8515 CRS .9152 CST ,8027

$6_ J065.8 R_23 -.0949 R13 -.8056 LSA 524.7 MS4 146.6 554 34.2

S6I 980,4 $62 417.9 TH4 18.62 ELI 51@.8 EL2 145.8 4LF 48.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL, 4, 1968-69_

LAUNCH CAT? FEB ? 1969 FLIGHT TIME 86.00 ARRIVAL GATE MAY 4 1969

HELIOCENTRIC CONIC

RL 14T.55 LAL .DO

RP IC8.43 LAP l.OO

RC 55.782 GL 6.85

PLANE TCK_ENTRIC CC_IC

C3 16,|47 VHL 4.0]8 CLA

LNCH ATMTH LNCH TIME L-I TIME

90.00 1 z3 8 2533,9o

90,C0 16 20 18 4439.16

IO0.O0 2 50 Z_ 2252.57

IOC.O0 ]7 35 45 4195.72

110.00 4 11 56 1997.34

110.00 18 30 41 4023.71

OIFFERENTIAL cORRECTIONS

ICE -.2173 TRA -.3261 TO3 .9558 BAU .2228

ROE -.2724 RRA ,IL::_0 RC3 .3892 FAU .05135

FOE .0539 FRA -.0695 FC3-Z.753! 85P 3084

ECE .3484 6RA .3475 BC3 1.0320 FSP -524

01STANCE Z28.671

LOL 13H.05 VL 26.985 GAL -4.19 AZL 88.98 HCA I01.2I SMA 123.95 ECC .20348 INC 1.0209 vl 30.196

LOP 239.26 VP 37.110 GAP -9.30 AZP 90.20 TAt 196.87 TAP 298.08 RCA 98.73 APO 149.17 v2 34.948

GP 16,82 ZAL 124.28 ZAP 22.14 ETS 314.99 ZAE ]44.95 ETE 18.70 ZAC 129.16 ETC 147.72 CLP -14.61

11.63 RAL 9.69 RAC 6567.6 VEL II.727 PTH 2.07 VHP 6.721 CPA 30.24 RAP 36.21 ECC 1.2657

INJ LAT INJ LC_& INJ RT ASC INJ AIMTH INJ TIME PC CST TIM INJ 2 LA T INJ 2 LONG

-25.82 62.7§ 831.12 108,05 2 5 22 ]933.9 -23.90 54.61

7,68 |85.40 226.64 68.66 {7 34 ]7 3839.2 3.96 178.70

-86.94 41.78 830,84 103.47 3 87 55 1652.6 -24.82 33.68

8.69 166.96 286.09 61.29 18 45 41 3595.7 4.79 160.34

-29.90 21.47 289.91 107.39 4 45 13 1397.3 -27.23 13.30

11,34 152.32 284.50 57.53 19 37 45 3423.7 6.98 145.94

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMiNATION ACCURACY

56T 954.7 _ 528.4 SC3 I91.5 ST 341.8 5R 398.0 SS 61.6

RRT .$504 RRF -.6316 RTF -.79|B CRT .8440 ORS .7717 CST .5801

568 1091.2 _3 -.|095 RI3 -.8185 LSA 501.8 MSA 145.1 SSA 37.8

561 1008.0 51,Z 417.8 TMA 80.65 ELI 499.6 EL2 143.8 ALF 49.63

LAUNCH CArE FEB , 7 J969 FLIGHT TIME 88.00 ARRIVAL CArE MAY 6 1969

HELI(XENTRIC CONIC

RL I47.§fi L4L .OO

RP 108.47 LAP .82

RC 57.109 GL 5.82

PLANETOCENTRIC CONIC

C3 1_.483 VHL 3.935 OLA
LNCH AZMTH LNEH TIME L-I TIME

90.00 J 31 49 2478.81

90.00 16 3 85 4481.22

100.00 2 58 9 2194.39

100,00 17 19 47 4234.86

110.OO 4 17 42 1945.41

110.00 IB 16 48 4056.61

CIFFERI_NTIAL CORRECTIONS

TOE -,1974 TRA -..306W_ TO3 I.OL=_ZI BAU .2332

RDE -.2567 RRA .1248 RC3 .4738 FAU .05617

rOE .OO54 FRA -.1095 FC3-3.14OB BSP 3826

8OE ,3E38 BRA .3312 B_3 1.1265 FSP -597

01STANCE _35.35J

L(_- I38.05 VL 27.110 GAL -4._7 ATL 89.15 _A 104.39 _A

LOP 242.44 VP 37.189 GAP -B.56 AZP 90.21 TAL ]97.93 TAP

GP lB.16 ZAL J25.90 /AP 24.83 ETS 317.88 ZAE 144.83 ET£

124.74 ECC .19698 /NO .8461 Vl 30.196

308.32 RCA I130.17 AFO 149,31 v2 34.936

21.07 ZAC 188.82 ET( 146.45 CLP -17.23

10.07 RAL 8.66 RAO 6567.6 VEL 11.699 PTH 2.06 VHP 6.346 CPA 31.69 RAP 36.19 ECC 1.8548

]NJ LAT INJ LONG INJ RT A,SC ZNJ A_OWTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

-84.B9 58.53 828.BI 103.97 2 13 2 1878.8 -82.78 50.52

8.99 187.B0 224.98 63.03 17 18 6 3891.8 5.30 IB1.06
-85.95 37.74 828,5(3 105,38 3 34 43 1594.4 -23.59 29.74

9,97 169.17 Z_4.46 61.67 18 3(] 28 3634.9 6.10 162.5!

-88.79 17.84 127,51 109,88 4 50 8 J345.4 -25.89 9.86

18.54 154.18 822.93 57.94 19 24 19 3456.6 B.21 147,69

MIO-COURE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SOT 96T.8 SGR 559.3 SO3 814.0 sr 318.9 SR 378.0 ss 48.8

RRT .5981R'RF" -.6889 RTF -.8001 CRT ._3.07 ORS .1925 CST -.0898

SGB 1117.2 R_3 -.|231 R]3 -,8330 LSA 473.9 MSA 143,7 SSA 42.0

SOl J035.9 ,_,2 418.5 THA 83.05 ELI 473.9 EL2 141.6 ALF 50.81

LAUNCH C4TE FEB 7 1969 FLIGHT TIME 90._0 ARRIVAL C4TE MAY 8 1969

HELIL_ENTRIC CONIC

RL 147.55 LAL .D0

RP |08.51 LAP .64

RE 59.010 GL 4.69

PLANE TO(ENTRIC CONIC

C3 14.930 VHL 3.N64

LNCH ATMTH LNCH TIME

90.00 ] 41 10

9(3.00 15 47 0

100.00 3 6 36

100.00 17 4 15

]10.0_ 4 24 12

lID.DO IB 3 8

CIFFERENTI4L CORRECTiONS

TOE -.1784 TRA -.2915 TO3 1.0708 8AU .242]
ROE -.2395 RRA .1302 RC3 .5698 FAU .06132

FOE -.0522 FRA -.1497 FC3-3.5558 BSP 3318

8CE .2986 BRA .3193 8C3 1.2130 FSP -678

DISTANCE 242.018

LOL 138.05 VL 27.221 GAL -4.34 AZL 89.33 HCA 107.58 ,_IA 125.45 ECC ,19124 INC .6662 Vl 30.196

LOP 245.62 VP 37.258 GAP -7.86 AIP 90.20 TAL 198.95 TAP 306.52 RCA ]01.46 APO 149.44 V2 34.923

GP 19,65 7AL 127.42 lAP 27,74 ETS 320.31ZAE 143,63 ETE 23.72 7AC ]2B,24 ETC 145.21CtP -19.99

CLA 8.46 RAL 7,78 RAO 6567.6 VEL 11.675 PTH 8,05 VHP 5.99_ CPA 33.28 RAP 35.95 ?CO 1.2457

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A.=TMTH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG

2412.18 -23.82 54.40 226.78 105.78 2 21 22 1812.2 -ZI';43 46.55

4525.53 10.34 190.35 223.60 63,49 17 2 86 3925.5 6.70 183.56

2136.C",0 -24.85 33.80 226.44 I07,1B 3 42 13 1536.6 -22.26 25.96

4276.35 IJ.30 J71.53 283.10 6_.I4 IB I5 31 3676.3 7.48 164.B_

1893.76 -27,58 14,31 825.39 111.05 4 55 46 1893.8 -24.46 6.52
4091.94 13.80 156.07 821,63 58.41 19 11 80 3491.9 9.53 149.58

MZO-COU_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S(,T 972.5 S6R 59_.4 51,3 23B.3 ST 296,3 SR 360.2 SS 68.2

RRT .6410 RRf" -.74_0 RTF -.8036 CRT .8115 ORS -,4739 CST -.6990

S(,B 1141,9 R"d3 -.1397 R13 -.8452 LSA 446.6 MSA 143.2 SSA 46.3

561 1061.5 S(;2 4L_.8 THA 25.89 ELI 444.8 EL2 140.2 ALF 51 .BI

LAUNCH DATE fEB 7 1969 FLIGHT TIME 9_.(](1 ARRIVAL CArE MAY 10 1969

HELIOCENTRIC CONIC DISTANCE 848.651

RL 147.55 LAL .C]O LCL I38.05 VL 87.320 GAL -4.40 AZL 89.58 HCA 110.76 SMA

RP 108.55 LAP .45 LOP 248.B0 VP 37.3L_ GAP _7,18 A**-P 90.17 TAL 199.92 TAP

RE 60.976 Gt 3.44 GP 21.31 ZAL 128.8! ZAP ]0.88 ETS 388.41 ZAE J43.15 ETE
PLANETC_ENTRIC CONIC

C3 ]4.473 VHL 3.604 0LA 6.79 RAL 7.04 RAO 6567.6 VEL il.656 PTH _.05 VHP 5.678 0PA 34.84 RAP 35.45 ?CO 1.8382

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_MTH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG

90,00 1 51 13 2351.87 -82.65 50.37 _25.08 107.47 8 30 25 1751.9 -_°0.04 42.66

90.00 15 31 5 4571.98 11.74 193.05 882.49 64,05 16 47 17 3972.0 8.16 186.20

IO11.O0 3 15 48 2079.06 -Z3.63 89.95 _E4.66 108,85 3 50 27 1479.1 -20.84 82.87

100.00 16 49 11 43.-°0.02 |8.67 174.04 _.0_ 62,?0 18 1 IJ 3720,0 8,9I 167.27

110.00 4 31 27 184_,3! -86,27 10,88 223,56 112,70 5 2 9 1842.3 "-22.96 3.28

]10.00 17 50 I 4129.54 15.13 158.17 220.60 58.98 IB 58 51 3529.5 10.91 151.61

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE -.1584 TRA -.2786 TO3 1.1055 BAU .8511 SOT 971.1 _ 647.B _,,3 _64.7 ST 871.3 _ 337.1 SS ]10.2

ROE -._198 £WA .J363 RC3 .6797 FAU .06690 RRT .6781 RRF -.7924 RTF -.8047 CRT .78J6 ORS -.7886 CST -,8705

FOE -,1E34 FRA -.1909 FC3-4.0OI6 BSP 3404 SOB 1167.3 R'83 -.1557 RI3 -.8579 LSA 419.8 MSA 143.3 SSA 50.9

BOE .2709 8RA .3108 BC3 1.8977 FSP -757 $61 IOBT.l 562 4_5.3 TMA 29.24 ELI 409.7 EL2 139.3 ALF 52.82

126.09 ECC .18619 INC .4802 Vl ]O.196

310.67 RCA I02.6I AFO 149.57 V2 34.911

26.69 7AC 127.41ETC 144.03 CLP -28.90

1581



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE FEB 7 I969 rL[CHT TIME 94.00 ARRIVAL OATE MAY |? IgCg

HEL IL-_EENTRZC CONIC OI$TANCE 255.268

RL 147.5§ LAL .(]0 LOt. J38,05 VL 27.407 GAL -4,45 ATL 89,71 HCA 113,94 SMA 126.67 ECC ,18J77 INC .2862 Vl ](].196

RP 188.5_ LAP .26 LOP 25| ,98 VP 37,373 GAP -6,5] ATP 90,|2 TAL Z00,BZ TAP 324,76 RCA 10].64 4PO I49,69 VZ 3=.900

RC 63.000 GL Z,O8 GP 23,14 7AL I]O,08 ZAP ]4,25 ETS ]24,28 ZAE 142,72 ETE }O,04 ZAC JZ6,]] ETC 142.94 CLP -25,99
PL Af'_TC(EN TR I C CONIC

C3 14.097 VHL }.755 CLA 5.06 RAL 6.46 RA0 6567.6 VEL II.640 PTH 2.04 VHP 5.387 0PA 36.55 RAP 34.65 ECC 1.732(]

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT IN./ ? LONG

90.00 2 2 4 2291,65 -Z1,36 46,42 223,54 109,04 2 40 16 1691,6 -18.57 38.86

90.011 15 I5 38 46L:_O,59 13,I7 195,9(] 221,68 64,71 J6 32 38 4020,6 9,66 188.98

1(10.O0 3 25 48 202! ,59 -22,32 26,19 223,I7 JI0,42 ] 59 30 J42| ,6 -I9,]4 18.66

iO0.O0 16 )4 )5 4365,88 14,09 176,7| 221,22 63,36 I? 47 21 3765,9 10,40 169,86

110.00 4 39 31 1790.89 -24.88 7,53 222.02 114.24 5 9 22 1190.9 -21.39 .I?

I1(1,(10 17 37 22 4169,34 16,52 160,43 219,85 59,64 18 46 51 3569,3 12,36 153,78

CIFFERENTIAL CCRRECTION '¢, MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TeE -.1368 TRA -.266_ TC3 1.1266 BAU .2610 S(;T 962.5 _ 709.8 SG3 293.] ST 24}.§ SR 307.5 SS 164._

ROE -.1964 RRA .1434 RC_ .8053 FAU .0"/28_ RRT .7090 RRF -.8_6(] RTF -.8048 CRT .7342 CRS -.8(1A4 CST -.9028

FOE -.2105 FRA -.2335 FC3-4.4757 BSP 3534 S6B 1195.9 R23 -.1669 RI] -.8727 LSA 596.5 MSA 143.5 SSA 55.3

BCE .2394 BRA .}029 BC3 1.3848 FSP -85I $61 1115.! 5r.,Z 432.1 THA 33.2I ELI 366.9 EL2 I38.5 ALF 53.89

LAUNCH O4TE FEB 7 1969 FLIGHT TIME 96,(]0 ARRIVAL CATE MAY 14 J969

HELIOCENTRIC CONIC OISTANCE 261,860

RL 147,55 LAL ,OO LCL I]8,O5 VL 27,484 GAL -4,50 AZL 89,9_ PEA 1i7,11 SMA i27,18 ECC .17791 INC ,O825 VI 30.196
RP 108,62 LAP ,07 LOP 255,16 VP 37,418 GAP -5,91 AZP 90,04 TAL 201,65 TAP ]18,77 RCA 104.55 APO 149,80 V2 34,889

RE 65,076 GL ,6| GP 25,16 ZAL J31,18 ZAP 37,85 ETS 326,01ZAE J42,32 ETE 33,82 ZAC 124.92 ETC 141,96 CLP -29.27
PLANETOCENTRIC CONIC

C) 13.793 VML 3.714 0LA 3.28 RAL 6.06 RA0 6567.5 VEL 11.627 PTH 2.04 VHP 5.I25 CPA }8.36 RAP 33.51 ECC 1.227(1
LNO"f AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90,00 2 13 49 2231,21 -19,97 42,54 222,35 110,50 Z 51 0

90.00 15 0 ]8 4671.44 14.63 198.9"2 2_|.J5 65.48 16 |8 29

100.OO 3 36 42 1963,89 -Et].90 _2,49 22|,96 111,87 4 9 26
100.00 I6 20 L_ 44I],99 I5,54 179,55 220,71 64,14 |7 34 0

I10,00 4 48 28 1759,28 -2_,_9 4,26 220,77 li5,67 5 17 27

110.00 17 25 10 4211.36 |7.95 162.85 219.39 60.41 18 35 ?!

0IFFER£NTIAL CORRI_CTION$ MIDoCOL_._E EXECUTION ACCURACY

TOE -,1176 TRA -,2603 TC3 1,1216 BAU ,2705 ._T 942,7 SCR 784,6 SG3 3Z2,8

_E -.1694 RRA .1505 RC] ,9456 FAU ,07898 RRT ,7287 RRf" -,8725 RTF -,7983

FOE -.3111 FRA -.2708 FC3-4.9571 8SP 3625 _ ]226.5 R_3 -.!762 RI3 -.8868

80E .2062 0RA ._07 8C3 I .4670 FSP -946 .%1 1143.8 SCZ 442.9 THA 37.89

PO CST TIM INJ ? LAT INJ Z LONG

1631.? -i7,00 35.12

4071,4 |1.20 191.9_

1363.9 -17.75 JS.IZ

3814.0 11.93 172.61

1139.3 -19.75 557.01

36ii.4 15.87 156.10

ORBIT DETERMINATION ACCURACY

ST 219,3 SR 271.2 SS Z25.1

CRT .6642 CR5 -.8293 CST -.89_]

LSA 385.0 MSA I4),8 SSA 58,2

ELI 319.9 ELZ 139.0 ALF 53.93

LAUNCH CATE FEB 7 1969 FLIGHT TIME 98.00 ARRIVAL OATE MAY I6 1969

HELIOCENTRIC CONIC CISTANC£ 268.427

RL 147.55 LAL ,OO LCL I)8,_5 VL 27,55I GAL -4,54 AlL 9(],13 HCA I20,_9 SMA 127.63 ECC ,I7456 IN( .I3_5 V! ]0.196

RP 1_8.65 LAP -.11 LOP 258,33 VP 37,457 GAP -5,31AZP 89.93 TAL 202.40 TAP 322,69 RCA 105,35 APO 149.91 VZ 34,878

RE 67.|98 GL -.99 GP 27,38 ?AL 132.12 ZAP 41.69 ETS 327.68 ?AE 141.87 ETE 38.05 ZAC 123.24 ETC 141.15 CLP -32.76
PLAMETOCENTRIC CONIC:

C3 13,552 VHL 3.681 DLA |,44 RAL 5,82 RA_ 6567,5 VEL |_.616 PTM 2,04 VMP 4,894 DPA 40.26 RAP 3|.98 ECC J.22]0

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IN2 AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

90.00 2 26 36 2170,12 -I8,47 38,69 221.44 _I|,8_ 3 2 46 |570,1 -I5,34 31,AI

9(1.00 14 45 59 4/_4.83 i6.1 ! 2'02.14 2_0,92 66.40 16 4 4( 4124.8 12.79 195.04

_O0.00 3 _8 _7 _gO_:_ -_9.38 18.8_ 2_1.0_ _i_.2_ _ 20 _2 _05_6 -16.07 iJ.60

IO0.O0 _6 6 40 _64.60 _7.02 _82.58 220.50 65.05 _7 21 _ _F364.6 13.51 _75.5W

11(1.00 4 58 24 1687.16 -ZI.82 1.03 219.82 116.99 5 26 31 1087.2 -18.02 353.95

_0.00 !7 13 22 _255,S0 19.a2 _65,_5 219,22 61,}0 IS 24 _8 3655,8 1_.44 158.59
OIFFERENTTAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.0997 TRA -.2570 TC3 1.0925 BAU .2812 S_7 9II.7 5_R 874.3 SO3 353.0 ST i97.7 SR 226.7 $S 293.!

ROE -.1369 RRA .1576 RC3 1.1024 FAU .08511 RRT .7374 RRF -.9022 RTF -.7859 CRT .5537 CR5 -.8204 CST -.8593
FOE -.4290 FRA -.}O32 FC3-5.437| B._P 3739 $68 1263.1 R23 -.1777 RI3 -,9024 LSA 390.5 MSA I42,9 SSA 58.9

80E ,1693 BRA ,3015 8C3 J,5520 FSP -1046 $61 I177,5 $62 457,2 THA 43.37 EL! 266,1 EL2 I40,2 ALF 51,97

LAUNCH DATE FEB 7 1969 FLIGHT TIME 10(],00 ARRIVAL CATE MAY 18 1969

HELIOCENTRIC CONIC

RL !47.55 LAL .O(] LCL 138.05 VL 27.608 G_L

RP 108.68 LAP -,_O LOP 261,50 VP 37,490 GAP

RE 69,360 GL -2,73 GP 29,80 ZAL I32,88 ZAP

PLANETOCENTRIC CONIC

C3 13,370 VHL 3,656 OLA -,47 RAL

LNCH AZMTH LN_H TIME L-I TIME INJ LAT
90,00 2 40 35 2]07,84 -16,84

90,00 I4 31 36 4781.22 17.62

IO0,O0 4 I 42 1846,17 -17,74

IO0.O0 15 53 9 4518J3 I_.52

110,OO 5 9 26 1634,13 -L;_,15

110.00 17 1 54 4302,93 L_'),94

CIFFERENTIAL CORRECTIONS

TOE -,0845 TRA -.2576 TC3 |,03§4 BAU .293_

ROE -.0980 RRA .1639 RC3 |.2746 FAU .09098

FOE -.5633 FRA -.3258 rC3-5.8912 BSP 3871

BOE .1294 BOA .3054 BC3 1.642t FSP -!144

DISTANCE 274.969

-4,57 AZL 90,36 HCA 123,46 SMA 128,02 ECC .17166 INC ,3670 Vl 30.196

-4,74 AZP 89,_O TAL L_t33,06 TAP 326,52 RCA [OE, O4 _P_ |49,99 V2 34.867

45,75 ET5 329,37 7AE 14J,3| ETE 42,75 ZAC I21.25 ETC 140,53 CLP -36,4_

5,77 RAO 6567,5 VEL II,(_8 PTH 2,03 VHP 4,695 OPA 42,24 RAP IW].(12 ECC 1.22OO

INJ LONG INJ RT AS_C INJ AI"MTH INJ TfHE PO CST TIM INJ 2 LAT INJ 2 LONG
34.83 _L:>0.84 113.10 3 15 43 1507.8 -13.57 27.69

295.59 221.00 67.47 15 51 17 4181.2 14.41 198.38

15.18 2L;_.4Z 114.46 4 32 28 I_46.2 -14.30 8.(18

185.84 220.6(] 66.11 17 8 28 3918.1 JS.IA 178.68

357.82 219.16 _18.22 5 36 41 1034.1 -_6.22 350.90

16_.27 219.36 62.34 18 13 37 3702.9 17.07 161.27

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5(,T 86_.2 _R 979.0 5(,3 382.5 ST 180.9 SR t74.0 55 367.2

RRT .7323 RRF -.9_55 RTF -.7646 CRT .3696 CRS -.7623 CST -.8094

S6B 1308.5 R'Z3 -.1694 RI3 -.918R LSA 418.1 MSA 140.7 SSA 56.7

sral I219,4 SG2 474,7 THA 49.67 ELI _07.9 EL2 140,7 4LF 42.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH 0ATE FEB 7 1969 FLIGHT TIME 102.OO ARRIVAL GATE MAY 20 1969

HELIOCENTRIC CGNIE 0|STANCE 281.484

RL |47.55 LAL .OO LOt. %38.05 VL 77.658 GAL -4.59 AZL 90.6| HCA 176.63 SHA |78.36 ECC .16927 INC .609l V! 30.196

RP 1OB.77 LAP -.49 LOP 264.67 VP 37.517 GAP -4,|9 AZP 89.64 TAL 203.62 TAP }30.25 RCA |06.64 APO 150.07 v2 34.858

RE 71,560 GL -4.62 GP 37.42 7AL 135.43 ZAP 50.03 ETS }}|,17 ZAE 140.56 ErE 47.69 7AC 118.9T £TC 140.!5 CLP -40.44
PLANCTOCENTRIC CONIC

C3 J3,245 VHL 3.6}9 CLA -Z.48 RAL 5.91RA0 6567.5 VEL II.60J PTH ?.03 VHP 4.53| 0PA 44.27 RAP 27.56 ECC 1.Z!80

LNCH A/MTM LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIME PO C$T TIM IN] 2 LAT IN| 2 LONG

90.00 ? 55 59 EO4}.72 -15.09 3(3,94 22'0.54 I|4.25 } 30 Z 1443.7 -11.69 23.91

90.00 14 17 17 4841.26 |9.14 Z09.34 27|.41 68.7} 15 37 59 4241.} 16.08 707.00

lO0.O0 4 16 IO 1765.05 -15.98 11.49 220,11 II5.60 "4 45 55 1185.0 -I2.41 4.53

100.00 15 39 47 4575.16 Z0.O6 189.36 271,02 67.36 16 56 2 397S,2 16.81 182.O9
110.OO 5 2I 46 1579.70 -I8.36 354.6I ZIB.BI 119.35 5 48 6 979.7 -14,3! 347.84

I10.00 16 50 41 4353.28 22.50 171.34 219,83 65,56 I8 3 14 3753.3 18.76 164.20
OZFFERENTZAL CORRECTIONS MIC-COUR,,q_ EXECUTION 4((URA(V ORB|70ETERIWINATION ACCURACY

TOE -.0720 TRA -.2605 TO3 .9526 84U .3092 SGT 81},7 SGR I101.1 ,_3 410,9 ST 168.7 SR 117.3 SS 449.2

ROE -.0504 RRA .1696 RC3 1.4635 FAU .09646 RRT .?J19 RRF -.9437 RTF -,7324 CRT -.OIO5 CRS -.5368 C$T -,7482
rOE -.7163 FRA -,3398 FC3-6.3050 BSP 4072 SC,,B 1369,1 R'Z] -.1484 RI} -.9360 LSA 471.4 MS4 I}8.} SSA 51.6

60E .0879 9RA .3108 BC3 1.7462 FSP -I243 S_J 1277,5 S_2 492.5 THA 56.67 ELI J68.7 EL2 1J7.3 ALF J79,J9

LAUNCH DATE FEB 7 1969 FLIGHT TIME J04,00 ARRIVAL D4TE MAY 22 J969

HELIOCENTRIC CONIC 01STANCE 287.97_

RL 147.55 LAL .00 LOt. I38.05 VL 27.699 GAL -4.(W] AZL _0,88 HCA I29.79 SMA 128.64 ECC .I6707 INC .8771 Vl 30.196

RP 108.74 LAP -.67 LOP 267.84 VP 37.539 GAP -3.66 AlP 89.44 TAL 204,08 TAP 333.BB RCA J07,|5 APO 150.13 V2 }4.848

RC ?3.792 GL -6.69 GP 35,23 ?AL 133.76 7AP 54.48 ET5 }33.I} ?AE 139.55 ETE 53.43 ZAC I16.41ETC I40.0} CLP -44.66

PLANETOCENTRIC CONIC

C} 13.177 VHL 3.630 DLA -4.58 RAL 6.25 RA8 6567.5 VEL 11.600 PTH 2.03 VHP 4.404 OPA 46.3} RAP 24.58 ECC 1.2169
LNC_ AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

90,OO 3 13 5 1976.93 -I3.18 26.97 220.57 115.29 3 46 2 1376.9 -9.67 20,05
90.00 14 2 52 4905.84 20.69 215.45 _22.|8 70.22 I5 24 38 4305.8 I7.80 _05.96

tOO.DO 4 32 I7 1721.48 -14.08 7.73 220.12 116.65 5 0 58 1121.5 -10.39 .89

IOO.O0 15 26 2_Z 4636.53 21.62 193.27 221.81 68.84 16 43 }8 4036,5 18.55 185.82

110.00 5 35 35 1523.28 -16.45 351.36 218.79 120.40 6 0 59 923.3 -12.29 544.72

110.OO 16 }9 }3 4407.49 24.10 174.73 220,66 64.99 17 53 0 3807._ 2'0.52 167.41

0IFFER£NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0668 TRA -.2685 TO} .8323 BAU .3273 SGT 746._ SGR 1236.1 St.,3 434,8 ST 166,5 SR 89.8 55 5}4._

ROE .0060 RR4 .1719 RC3 1.6607 FAU .lOOBI RRT .6633 RRF ".9572 RTF -.6748 CRT -.7199 ORS .2489 CST -.7014

FOE -.8795 FR4 -,334I F(}-6,6233 8SP 429(3 St.,B 1443.9 I_'Z} -.1198 RI} -.9512 LSA 548.3 MSA 137,0 SSA 45,0

80E .0671 6RA ,3188 8C3 1.8576 FSP -I326 5GI |350.3 SG2 511.} THA 64.21 ELI 180.2 EL2 57.6 ALF 156.I9

LAUNCH CATE FEB 7 1969 FLIGHT TIME 106.O0 ARRIVAL CATE MAY 74 !969

HELIOCENTRIC CONIC

RL 147.55 LAL ,00

RP !08.77 LAP -,86

RE 76.053 GL -8.95

PLAP_TOCENTR [C CONIC

C] !3.|74 VHL 3.630

LNCH AZMTH LNCH TIME

9O.OO 3 32 17

9O.00 13 4_ 3

]GO.G0 4 50 23

!OO.O0 15 12 39

llO.O0 5 5! 1|
]lO.O0 16 28 20

01FFERENTIAL CCRRECTIONS

TCE -.0695 TRA -.7794 TO} ,6777 8AU ,3490

RCE ,0737 RRA .170| RE} 1.8620 FAU ,10}77
rOE-!.05!5 FRA -.3094 FC_-6,8190 BSP 457J

BOE .101} 8RA .3271 BE} 1.9815 _SP -1391

OISTANCE 294.434

LOt. 138.05 VL 77.7}3 GAL -4.60 47L 91,17 MCA 137,96 S,MA 128,88 ECC .16528 INC |.1709 VI )O.196

LOP 77!.01 VP 37,556 GAP -3.1_ AZP 89,?0 TAL 284.44 TAP 337,40 RCA 107,59 4PO 158.17 V2 34.839

GP 38,21 ?AL 133.85 lAP 59.87 ETS 335,32 ?AE 13_.20 ETE 59.25 74C 1!3.60 ETC 140.7| CLP -49,14

CLA -6.82 RAL 6,80 RA0 6567.5 VEL 11,600 PTH 2,03 VHP 4,316 0P4 48,}9 RAP 21.04 ECC 1.7168

L-I T[HE IN| LAT INJ LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 L4 T IN| 2 LONG

1906.46 -II.lO 72.84 220,96 116.22 4 4 4 l}06,5 -7.49 16.02

4976._2 12.74 ZIS.0} 22}.}4 72.00 15 I! 0 4}76,2 19.57 210.37

|654.55 -17.00 3.85 220,50 I17,58 5 17 57 I054.5 -8.2l 557,1J

4703.36 23.19 197.6l 222.99 70.60 16 31 7 4103.4 20.34 189.98

1464.17 -14.}8 }48.02 219.11 121.35 6 l_ 35 86A.2 -18.|3 }41.50

4466.51 25.74 178.53 22|.89 66.69 17 47 47 3866.5 22.}7 171.00

MI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 671.8 SGR 1383,} 5G3 453.| ST |73,2 SR 147,5 SS 62}.9

RRT ._72_ RRF -._7_ RTF -.5775 CRT -.0990 ORS .8554 CST -.6886

SG8 I5}7.9 R"Z3 -,0854 RI_ -.9619 LS4 648.7 MSA 137.1 SSA }8,0

SGI 1444,6 S_2 527,5 TH4 71,98 ELI 221.9 EL2 50,4 4LF 140,09

LAUNCH DATE FEB 7 1969 FLIGHT TIME I08.00 4R_IVAL CATE MAY 26 1969

HELIOCENTRIC CONIC

RL |47.55 LAL .OO

RP I08.80 LAP -1,04

RC 78.340 GL -J2.45
PLANETOCENTRIC CONIC

C} J}.247 V/q. _,640 OLA -9,21RAL
LNO4 AZMTH LNCH TIME L-I TIME IN| L4T

90.00 3 54 5 J830.98 -8,79

90.00 13 }2 28 5054,08 2}.78

JOB.DO 5 lO 56 1589,09 -9.7J

lO0.O0 14 58 19 4777.21 Z4.78

1!0,00 6 8 55 1401.50 -J2.13

llO.O0 16 16 48 45}I;56 27.42
OIFFERENTIAL CORRECTIONS

TOE -,0819 TRA -,191} TC3 ,4928 8AU ,}7§4

ROE ,155} RRA .1632 RE3 2,06|8 FAU ,10512
FDE-1.2296 FRA -.2669 FC}-6.8697 8SP 4954

80E .1756 8RA .3339 8E5 2.1199 FSP -1441

01STANCE 300.869

LOL I38.05 VL 27.761 GAL -4.59 ATL 91.50 He4 136.12 SHA 129.07 ECC .16365 IN(

LCP 274,I7 VP 37,569 G_P -2,67 AZP 88,92 TAL 204,70 TAP 340,87 RCA 107,95 APO

GP 41,33 7AL I33.67 ZAP 63.7} £TS 937.82 242 136.47 EYE 65._4 74C 110.59 ETC

1.4964 Vl ._O.196

150.19 v2 }4.831
140.70 (LP -53.89

7,57 RA8 6567,5 V_L 11,603 PTH 2,0_ VHP 4,272 DPA 50,40 RAP 16.93 EGO 1,2180
IN| LONG INJ RT AS_ INJ A}'MTH IN| TIME PC) CST TIM IN| 2 LAT IN| 2 LONG

IB.49 2_1.76 II7,02 4 24 36 JZSJ ,0 "5.J0 J1.76

223.21 224.94 74,16 14 56 42 4454,1 21.}8 215.}6

359,78 _J.28 IJB.4J 5 97 19 983,J -5,84 }53.J3

202.52 _24.61 72.72 16 17 56 4177.2 22.18 194.69

344,56 219.83 J22.20 6 32 |7 801.5 -7.80 }38.15

182.84 223.58 68.74 |7 92 20 }9}1.6 24.29 175.08

MI0-COUR5E EXECUTION kCCUR4CY ORBIT OETERMIN4TION ACCURACY

SGT 601.0 S_R 1542.8 S(,3 464,8 ST 190.2 ._ 260,6 $5 718.!

RRT .4163 _ -.9746 RTF -.4165 CRT -,84E0 CRS .9664 CST -.7182
5GB 1655,7 W'_3 -.0499 RI3 -.9736 LSA 774.4 MSA I}8.0 SS4 31.4

_:_,1 1_65,7 ,S(,_ _38.4 TM4 79.54 ELl }II.} EL_ 84.9 ALF 124.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693

LAUNCH GATE Fie 7 1969

HELICNSENTRIC CC_IC

RL 147.55 LAL .DO

RP 108.82 LAP -l.21

RC 80.651 GL -14.22
PLANE TL_ENTRIC CC_IC

C3 13.415 VHL 3.663

LNEH ATMTH LNCH TIME

90.00 4 19 13

90.00 I3 15 34

100.00 3 34 35

100.00 14 42 53

110.00 6 29 18

110.00 16 4 39 4604.30 29L12

0IFFERENTIAL CC_R1ECTIONS

TOE -.I098 TRA -.305! TC3 .2723 BAU .4046

ROE .2503 RRA .|467 RC3 2.2394 rAO .10408

rOE-I,3975 FRA -.1976 FC3-6,7166 BSP 5365

B0E .2733 eRA .33_5 8C3 2,2559 RSP -145|

LAUNCH (]ATE FEB 7 1969

FLIGHT TIME 110.00 ARRIVAL CAT[ M4Y 28 1969

01STANCE 307.276

LOL 138.05 VL 27.782 GAL -4.58 AIL 91.86 HCA 139.78 SMA I29.22 ECC .16235 INC 1.861 3 Vl 30.196

LOP 277.34 VP 37.578 GAP -2.L:*0 AZP fl8.59 TAL 204.05 TAP 344,13 RCA 100.24 APO 150.20" v? 34.fl24

GP 44.56 7AL J33.18 ZAP 68,39 ETS 340.67 ZAE 134.34 £TE 71.27 ZAC |07.42 ETC 141.52 CLP -58,88

CLA -11.78 RAL 8.60 RA0 6567.5 VEL 11.610 PTH 2.03 VHP 4.774 0PA 52.32 RAP J2-25 ECC 1.2208
L-I TIME INJ LAT INJ LC'_6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LL%MG

1748.74 -6,22 |3.82 223.05 117,68 4 48 22 1148.7 -2.47 7.15

5141.78 25_78 _ 227,0§ 76.80 14 41 15 4541.8 23.ZI 221.14

1505.60 -7.10 355.43 ?22.53 119.10 5 59 40 905.6 -3.24 348.85

4860.|5 26.33 200.19 226.76 75,32 J6 3 53 4?60.2 24.06 200.J3

1334,22 -9.67 340.91 221.01 122.95 6 51 3_ 734._ -5.26 334.59

HELIOCENTRIC CONIC

RL 147,55 LAL .OO
RP I08.84 LAP -1,39

RE 02.981 GL -17.29
PLANETOCENTRIC CONIC

C3 13.709 VHL 3,703

LNCH AZMTH LNCH TIME

90.00 4 48 44
90,00 12 56 !W_

IO0.O0 6 2 15

1(30.00 14 25 40

110.00 6 53 0

JIO.O0 15 51 24 4686.96 30.78

OlFFEREN?IAL CCRRECTIONS

rOE -.1550 TRA -.3160 TC3 .0304 BAU .4377

ROE .3635 RRA ,121_ RC3 2.3880 RAU .10094

r0E-1.5570 FRA -.I138 FC3-6.3746 85,° 5886

B0E .3951 BRA .3385 8C3 2.3882 FSP -1439

187.82 225.82 _l.Z5 17 2! 23
MIO-COURSE EXECUTION ACCURACY

SGT 554.1 SGR 1702.7 563 466,0

RRT ,1545 RRV -.9802 RTF -.I513

SGB 1790.6 R23 -.0177 R13 -.9800

._I 1705.1SC,2 546,6 THA 86.79

FLIGHT TIME 117.00

OISTAN_E 31].657

4004.3 26.28 179.79

ORBIT CETERMINATION ACCURACY

ST 2?5.7 5R 400.8 55 809.9

CRT -.8539 CRS .9895 CST -.7849
LSA 920.5 MSA 140.3 SSA 25.6

ELI 447.8 EL2 105.1ALF 117.31

ARRIVAL O4TE MAY 30 1969

LAUNCH O_TE FEe 7 1969

LOL 138.05 VL 27.79d GAL -4.55 AZL 9_._8 HCA J42.43 SMA 129.33 ECC .16126 INC 2.7760 Vl 30.196

LCP 2B0.50 VP 37.583 GAP -I.75 AZP 89.20 TAL _04.90 TAP 347.34 RCA I08.48 APO 150.19 V2 34.816

GP 47.88 ZAL I32.35 ZAP 72.96 ETS 343.92 /AE 131.80 ETE 77.21 7AC 104.16 ETC 142.66 CLP -64.10

OLA -14.58 RAL 9.92 RA0 6567.5 VEL 11.623 PTH 2.04 VMP 4.329 OPA 54.13 RAP 7.04 ECC 1.Z756

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A1'MTH INJ TiME PO CST TIM INJ _ LAT INJ 2 LONG

1651.21 -3.30 8.68 224.9_ _ ]18.14 5 16 21 1057.2 .49 2.05

5242.76 26.66 236.27 _29.77 80.09 14 23 53 4642.8 25.02 227.98

1419.99 -4.3_ 350.68 224,36 119.61 6 25 5_ 820.0 -.34 344.15

4955.21 27.BO 214.88 129.53 70.54 15 4d |6 4355.2 25.94 Z06.57

1261.01 -6.93 337,00 222.74 123.56 7 14 1 661.0 -2.47 330.75

HELIOCENTRIC CONIC

RL 147.5_ LAL .00

RP 108.86 LAP -1.56

RC 85.328 CL -20.7?

PLANE TL_ENTRIC CONIC

C3 14,177 VHL 3,765

LNCH ATMTH LNCH TIME

90.00 5 24 20

90.00 12 33 56

I00.00 6 35 23

I00.00 14 5 35

110.00 7 21 2

llO.O0 15 36 25

LOL 138.05 VL 27.809 GAL

LOP 283.66 VP 37.585 GAP

GP 51.24 7AL 131.14 7lP

193.68 _8.70 74.35 17 9 31 4087.0 28.33 185.34

MIO-COORSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 559.8 SGR I865.7 5G3 458.Z ST 283.7 SR 567.9 55 903.0

RRT -.1948 _ -.9842 RTF .189_ CRT -.8916 CR5 .9962 CST -.8556

1947.9 R"_3 .0095 RJ3 -.9042 LSA 1094.3 MSA 142.7 SSA 20.7

S(,1 1868.8 St.,? 549.2 THA 93.47 ELI 624.0 EL2 116.9 ALF 114 .95

FLIGHT TIME 114.00 ARRIVAL GATE JUN I 1969

ClSTANCE 370.010

-4.51 A7L 92.75 HCA 145.59 ._ I79.41 ECC .16037 INC 2.7546 VI

-1.37

77.35

CLA -17.63 RAL 11.55 RA0 6567.6

L-I TIM£ INJ LAT INJ LONG

1552.33 .08 2.82

5362.41 27.77 244.84

1323.08 -1.04 345.35

5066.88 29.05 2?2.94

1180,06 -3.87 332.74

4782.67 32.33 200.71

DIFFERENTIAL CORRECTIONS

TeE -.2250 TRA -.3234 TC3 -.2288 BAU .4720

R0E .4935 RRA .0807 RC3 2.4795 FAU .09525

F0[-1.6098 FRA -.0096 FC3-5.8163 BSP 6420

so? .5423 ORA .3333 8C3 2.4900 r,_ -1383

LAIj_ICH GATE FEB 7 1969

30.196

4ZP 87.73 TAL 204.86 TAP 350.44 RC4 108.65 APO 150.16 V2 34.810

ETS 347.58 /AE J?B.90 ETE 82.98 7A( 100.87 ETC 144.12 CLP -69.52

VEL 11,643 PTH 2.04 VHP 4.443 CPA 55.80 RAP 1.31 ECC 1.?333

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

227.56 118.32 5 50 J3 952.3 3.86 356.19

233.19 84.24 14 3 18 4762.4 26.68 236.35

226,93 119.8fl 6 57 26 723.1 2.94 338,83

233,02 8_.6! 15 30 1 4466.9 _7.72 _14.39
225.17 123.99 7 40 42 580.1 .62 326.53

232.38 70.74 16 56 B 4182.7 30.37 192.04

HELIOCENTRIC CONIC

RL 147.55 LAL .01]

RP 108.88 LAP -1.72

RC 87.691 GL -24.56

PLANETOCENTRIC CONIC

C3 14.899 VHL 3.860 BLA -L_].99 RAL

LNCH AZMTH LN(H TIME L-I TIME INJ LAT

90.00 6 9 11 1426.25 4.14

90.00 I2 5 7 5510.51 _8.31

100.00 7 16 27 1L_9.20 2.82
100.O0 13 40 33 5202.79 29.82

110.00 7 54 54 1088.69 -.38

110.00 15 18 36 4896.07 33.58

OIFFERENTIIL CORRECTIONS

TOE -.325_ TRA -.3216 TO3 -.4845 BAu .506B

ROE .6440 RRA .02_8 RE3 2.4979 FAU .08740

FOE-I.7932 FRA .I041 FC3-5.0785 8SP 6993

BOE .7215 Bm_ .3225 8C3 2,5445 FSP -1295

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 643.1 S(;R 2016.6 5G3 438.8 ST }75.8 SR 754.0 55 988.3

RRT -.4976 RRF -.9872 RTF .5030 CRT -.9294 CRS .9985 CST -.9112

._0 2116.7 R23 .0319 R13 -.9867 LSA 1290.3 MSA 146.1 SSA 16.7

S6J ?043.9 $6_ 550.4 THA 99.73 ELI 833.0 EL2 I15.5 ALF 115.48

FLIGHT TIME 116.O0 ARRIVAL DATE JUN 3 1969

0ISTINCE 326.337

L(X 138.05 VL 27.815 GAL -4.46 AZL 93.3_ HCA 148.74 S_A 129.45 ECC .15965 INC 3.3166 Vl 30.196

LOP 286.83 VP 37.584 GAP -.9(] AlP 87.16 TAL 204.7| TAP 353.45 RCA 108.78 APO I50.17 v? 34,804

GP 54,66 ZAL 129.49 ZAP 81.44 ETS 35i.69 7AE 125.65 ETE 88.52 74C 97.60 ETC 145.87 CLP -75.09

13.56 RAO 6567.6 VEL 11.674 PTH 2.05 VHP 4.626 OPA 57.33 RAP 355.20 ECC 1.2452

INJ LONG INJ RT AS(; INJ AZMTH INJ TIME I°O CST TIM INJ 2 LA T INJ 2 LONG

355.78 231.23 118.04 6 32 58 826.3 7.86 349.08

255,64 237.38 89.6_ 13 36 58 4910.5 27,96 246.99

339.10 230.50 119.77 7 36 36 609.2 6,76 332.53

232.96 237.34 87.83 15 7 16 4602.8 ?9.ZO 224.?1

327.97 228.50 I74.18 B 13 2 488.7 4.11 371.76

L;_09.3_ _36.99 83.19 16 40 12 4296.1 32.27 200.33

MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 796.5 56R 2152.6 SG3 409.7 ST 506.8 5R 957.8 SS 1065.1

RRT -.7011RRF -.9094 RTF .7061 CRT -.9559 CRS .9994 CST -.9471

SGB 2295.3 1_3 .0499 R13 -,9883 LSA 1517.0 MSA 149.6 5SA 13.3

$61 2228.7 SG2 548.6 THA 105.51 ELI 1075.5 EL2 132.5 ALF 117.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4. 1968-69_

LAUNCH CAT[ FEB 7 J969 FLIGHT TIMe 118.00 ARRIVAL CATE JUN 5 1969

HELIL_CENTRIC CONIC 01STANCE }32,636

RL |47,55 LAL .00 LOL 138.05 VL 27.B17 GAL -4.4! ATL 93.99 HCA 151.89 SMA 129.46 ECC .15908 INC 3.9905 VJ 30.I96

RP 108.90 LAP -1.88 LOP 289.99 VP 37.58! GAP -,50 AZP 86.48 TAL 204.47 TAP 356.35 RCA |08._7 APO 150.06 V2 }4.799

RC _1.065 GL -28.95 GP 58.|} ZAL 127.36 TAP 85.J5 ETS 356.24 ZAE 122.09 ETE 93.84 ZAC 94.3_ E_C I47.92 ELP -80.78

PLANETL-_CENTRIC CONIC

C) 16._00 VHL 4.000 CLA -24.66 RAL 16.02 RAO 6567.6 VEL II.721 PTH 2.07 VHP 4.893 CPA 58.7} RAP 348.65 ECC |.2633

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

90.00 7 I1 1 1257.82 9.43 346.24 236.48 ||6.82 7 31 59 657.8 12.96 339.34

90.00 Jl 22 55 571|.07 27.53 270.24 242.23 96.89 "12 58 6 5JJI.l 28.20 261.63

100.00 8 10 41 1065.17 7.64 331.12 235.52 118.99 8 28 26 465.2 11.45 324.41

10_.00 13 5 56 5378.96 29.56 246,03 2A2.47 94.69 14 35 35 4779.0 29.89 2}7.25
110.00 8 }7 10 982.10 3,69 322.40 233.09 124.0| 8 53 32 }82.! 8.13 316.13

lJO.O0 Ja 55 56 5034.79 34.18 220.|0 242.67 89.54 16 19 51 4434.8 3}.74 210,88

CIFFERENTIAL CCRR_CTIONS MI0-EOUR$E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE -.4649 TRA -.3050 TC3 -.7144 BAU ,_417 S(,T 1000.6 $6R 2272.3 $63 373.0 5T 681.6 SR 1176.3 SS ll}I.3

ROE ._ZOI _RA -.0514 RC_ 2.4294 gAU .0779} RRT -.8154 RRF -,99|1 RTF .820! CRT -.9725 CR5 .9998 CST -.9684

FCE-1.8656 FRA .2175 FC3-4.2165 BSP 7620 $68 2492.9 R'Z3 .0638 R13 -.9893 LSA 1762.1 MSA 152.6 SSA 10.6

_CE .9427 BRA .3093 BE3 2.5323 FSP -1186 561 2422.7 $62 543.3 THA 110.85 ELI 1352.5 EL2 138.! ALF |19.74

LAUNCH DATE FEE) 7 1969 FLIGHT TIME IL_I_.00 ARRIVAL DATE JUN 7 1969

HELIOCENTRIC CONIC 01STANCE }AP .007

RL 147.55 LAL .00 LCL I_8.05 VL 27.8|5 GAL -4.34 AZL 94.82 HCA 155.03 SNA 129.45 ECC .15865 INC 4.8186 Vl 30.196

RP 108.9| LAP -2.03 LOP 293.15 VP 37.575 GAP -.J2 AZP 85.63 TAL 204.13 TAP 359.16 RCA 108,91 APO 149.98 V2 3A.795

RE 92.449 GL -33.63 GP 61.70 ZAL 124.68 ZAP 88.38 ET5 1.26 ZAE 1|8.26 ETE 98.96 ZAC 91.25 ETC |50.28 CLP -86.59

PLANETOCENTRI( CONIC
C] 17.698 VHL 4.L:_7 0LA -28.66 RAL |9.0} RAO 6567.7 VEL 11.793 PTH Z.09 VHP 5.267 OPA 60,OA RAP }Al.63 ECC 1.2913

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

85._9 8 50 23 988.50 L:_0.55 ]31.68 245.71 110.43 9 6 52 388.5 23.1A 323.9A

94.61 10 7 32 7_8.71 20.56 }13.39 2A5.72 lIO.A2 10 19 50 138.7 23.16 305.65

100.00 9 38 17 832.99 15.00 317.81 243.Z0 116.17 9 52 10 233.0 18.39 310.67
I00.00 I2 2 I9 5657.50 26,32 266,05 247,70 104.71 I3 36 36 5057.5 28.08 257.69

110.00 9 3_ 17 8A8.73 8.72 515.}5 239.55 123.18 9 A7 26 248.7 13,03 308.91
110.00 14 23 49 5214.5! 33.40 254.05 249.32 97.75 15 50 43 4614.5 34.11 224,88

CIFFER£NTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE -.6579 TRA -.2662 TC3 -.8938 BAU .5729 $67 12A0.6 SGR 2361.7 $63 329.A 5T 90A.9 SR 139A.9 SS 1178.0

ROE 1.0_20 RRA -.1520 RE3 2.2503 rAU .06700 RRT -.8783 RRF -.9925 RTF .88Y'J CRT -.9822 CRS .9999 CST -.9807

F02-1.8963 FRA .3293 r(3-3.277A BSP 8223 $60 2667.8 R'Z3 .0750 RI3 -.9899 LSA L:_031,8 MSA 155.A SSA 8.3

BOE 1.2155 BRA .3065 BC3 2.4213 FSP -1048 $61 2615.A $62 536.0 THA 115.94 EL1 1656,5 EL2 143.0 ALF 122.78

LAUNCH CATE FEB 7 1969 FLIGHT TIME 12_.00 ARRIVAL CATE JUN 9 1969

HELIC(ENTRIC CONIC

RL J47.55 LAL .DO

RP |08.92 LAP -2.18

RC 94.840 GL -38.9(]

PLANCTOCENTRIC CONIC

C} _0.383 VHL 4.5|5

LNCH A/MTH LNCH TIME

72.40 7 28 49
1_7.60 II 58 29

72.40 7 28 49
107.60 |1 58 29

I10.0_ II 4 2

I10.00 13 22 27

LOL 138.05 VL 27.809 GAL

LOP 296.31 VP }7.567 GAP

GP 65.A1 ZAL 121.44 TAP

OlSTANCE 3A5.149

-4.26 AZL 95.87 HCA 158.16 SMA 129.40 ECC .15834 INC 5.8674 Vl 30.196

._6 AZP 84.55 TAL 203.71 TAP 1.87 RCA 108.91APO 149.89 V2 34.791

91.06 ETS 6.81 /AE 114.14 ETE 104,01ZA( 88.19 ETA 153.03 CLP -92.55

CLA -}2.95 RAL 22.71RAD 6567,8 VEL 11.906 PTH 2.12 VHP 5.787 0PA 61.25 RAP 334.02 ECC 1.3354

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A714TH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

1327.61 22.53 3§7.91 252.91 114.71 7 50 57 727.6 25.67 350.27

5754.24 2_.54 271.83 252.92 114.70 13 3A 23 5154,2 25.68 264.18

1327.61 22.53 357.91 252,91 114.71 7 50 57 727.6 25.67 350.27

5754.24 22,54 271.85 252.92 114.70 I3 34 _3 5154.2 25.68 Z64.IB

633.76 J6.A7 303.51 249.56 120,39 I1 14 35 33.8 20.38 296.57

5496.08 28.88 254.69 255.75 109.13 14 54 3 4896.1 31.21 246.26

oIrFERENTIAL CORRECTIONS

TCE -,9_50 TRA -.1929 TC3 -.99A9 BAU .5997

ROE 1,2565 RRA -.2_O6 RE3 1.9631 FAU .05544

F02-I.8880 FRA .4281 FC3-2.3549 BSP 8850

_E 1.5603 BRA .3405 BC3 2.2008 rSP -902

L_UNCH DATE FEB 7 1969

MIO-COURSE EXECUTION ACCURACY

$6T 1506.7 S_R 2421.8 $63 282.4

RRT -.9155 RRF -,99_6 RTF" .9207

568 _852.2 R23 .0828 RI3 -.9906
S61 2803.8 $62 523.7 THA 1_.86

FLIGHT TIME I_4,1:X}

ORBIT 0ETERfllNATION ACCURACY

ST 1177,5 SR 1600.6 $$ 1202.4

CRT -.9881 CR$ 1,0000 CST -,9880

LSA 2317.2 MSA 156.7 55A 6,5

ELI 1981.7 £L2 146.2 ALF 126.24

ARRIVAL CATE JUN II 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .OO

RP 10P.93 L_P -2,3_

RC 97,_36 GL -A4,61

PLANETOCENTRIC CONIC

C3 _4.808 VHL 4,981

LNCH AZMTM LNCH TIME

64.A2 7 1

115.58 13 Z _0

64.42 7 ! 2

115.58 13 2 _0

6A.42 7 1

OISTANCE 351.359

LCL 138.05 VL 27.799 GAL -1.17 AlL 97.25 HCA 161.29 SMA 129.31 E(C .J5813 INC

LOP 299,47 VP 37.557 GAP .61 AlP 83.13 TAL 20},19 TAP 4,4@ RCA 108.89 AM

GP 69.37 ZAL 117.6A ZAP 93.1| ETS 13.08 ZAE I09.70 ETE I09.26 ZAC 85.17 ETC

DIFFERENTIAL CORRECTIONS

TOE-I.3OII TRA -.O6_W] TC} -,9947 BAU .6167

ROE I,_15 RRA -.44_ RC3 1.5710 YAU ,0A362

FOE-1.8367 FRA .5142 rc3-1,5223 BsP 9414

8OE _.O02t] BRA .4526 BC3 1.8594 F._W_ -744

7.2475 Vl 30.196
149.79 V2 34.788

156.39 CLP -98.85

OLA -}7.44 R_L 27.23 RAD 656_.0 V_L 12.091 PTH 2.16 VHP 6.518 OPA 62,33 RAP 325.57 ECC 1.4083
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_ITH INJ TIME 1:10 CST TIM INJ 2 LAT INJ 2 LONG

1513.42 _3.77 13.29 _6_.10 119,82 7 26 16 913.4 27.54 5.88

5663.77 23.78 265.38 262.11 119.81 1a 36 Al 5063.8 27.56 257.97

1513.42 23.77 13.29 262,10 119,82 7 26 16 913.4 27.5A 5.88

5663.77 23.76 265.]8 _62,11 119.81 |4 }6 44 5063.8 27.56 257.97

1513,42 23.77 I3.29 262.10 119.82 7 26 16 913.4 27.54 5.88
5663.77 23.78 26_.38 262.11 119.81 14 36 A4 5063.8 27.56 25i.97

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERtAINATION ACCURACY

56T 1797.3 56R 2A36,0 $63 233,7 ST 1497.3 SR 1761.6 5S 1196.7

RRT -.9_90 RRF -.9947 RTr ,9454 CRT -,9917 CRS 1.0000 CST -,9924

568 3027,3 R_3 .0877 RI3 -.9913 LSA 2598.6 MSA 156.1 SSA 5,0

$61 2984.9 562 504.6 THA 125,90 EL1 2_07.3 EL2 147.4 ALF 130.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69_

LAUNCH DATE F£8 7 1969 FLIGHT TIE 126.00 ARRIVAL DATE JUN 13 1969

HELIOCENTRIC CONIC OISTANCE ]57.533

RL 147.55 LAL .DO LOL 118.05 VL 27.787 GAL -4.O6 AZL 99,16 HCA 164.40 5_A I29.25 ECC .15BOJ INC 9.1563 Vl )0.]96

RP J08.94 LAP -Z.45 LOP 302.63 VP ]7.546 GAP .95 AZP 81.18 TAL 202.59 TAP 6.99 RCA 108.83 APO I49._B VZ 34.786

RC 99.636 GL -50.6I GP 73,7O 7AL IJ3.]) ZAP 94,46 ETS 20,63 7AE 104.86 ETE II5,36 ZAC 92.10 ETC 161.0O CLP-106.OB
PLANETOCENTRIC CONIC

C] 32.570 VHL 5.707 0LA -41.BB RAL 32.77 RAO 6568,3 VEL 12.407 PTH 2.24 VHP 7.578 0PA 6],19 RAP 3|5.88 ECC 1.5360
LNCH AZNTH LNCH T[14_ L-I TII_ INJ LAT |NJ LONG IN] RT ASA_ IN] AZNTH ZNJ TIE PC) {ST TIM IN] 2 LAT IN] Z LONG

57.75 6 52 1 1669.62 23.64 16.34 273.54 125.64 7 19 51 1069,6 28.12 19.39

I22.25 13 55 ]3 5643.36 23.65 " 263.58 273.55 125.63 15 29 56 504].4 28.]3 256.63

57.75 6 52 ! I669.62 23.64 26.34 2?3.54 125.64 7 19 5! 1069.6 28.12 19.]9

IZZ.Z5 ]] 55 33 5643,38 23.65 26].§B 27].55 125.6] 15 29 36 5043.4 18,11 ?56.6]

57.75 6 52 I 1669.62 23,64 26.]4 27].54 I25,64 7 19 51 1069.6 28.12 19.39
I22.2§ 1] 55 33 5643.38 23.65 263.58 273.55 i25,6] J5 29 36 5043.4 ZB.I] 256.63

DIFFERENTIAL CCRRE(TIONS NiC-COURSE EXECUTION _C(URAC_ ORBIT DETERMINATION ACCURAC_

TCE-I.B540 TRA .1651 TC) -.B873 BAU .6194 SGT 2110.7 S6R 2383.8 563 186.6 ST 1862.8 5R IBAZ.B SS 1161.3
ROE 1.B059 RRA -.6569 RC] I.J119 FAU .03232 RRT -,9563 RRF -,9955 RTF .9647 CRT -.9940 CRS .9999 CST -.9953

FOE-I.7507 FRA .5808 FC] -.8590 85P 10025 S6B ]197.2 R13 .O872 RI] -.9926 LSA 2855.7 HSA 150.4 SSA 3.7

BOE Z.5882 8RA .6773 BE3 1.4225 FSP -596 SCl ]162,6 562 469.5 THA 131.65 ELI 2609.3 EL2 143.3 ALF 135.47

EAUNCH O_TE FEB 7 1969 FL.rGHT TIME 128.00 ARRIVAL GATE JUN J5 1969

HIELICX:ENTRIC CONIC G 1STANCE 363.660

RL 147.55 LAL ,00 LOL 138.05 VL 27.772 GAL -3.95 AZL 101.96 HCA 167.49 ,_WA 129.15 £CC .15796 ]NC]

RP 108.94 LAP -2.58 LOP 305.B0 VP 37.53] GAP 1.27 AZP 78.?9 TAL 201.88 TAP 9.37 RCA 108.75 APO

RE 102.038 GL -56.58 GP 78.54 ZAL IG8.63 ZAP 95.07 ETS 31.19 ZAE 99.42 ETE 124.] 7 ZAC 78.81 ETC
PLANET_ENTRIC CONIC

C] 47.496 VHL 6,892 OLA -45,89 RAL ]9.44 RAO 6_68.B VEL 1_,995 PTH 2.]7 VHP 9.L:>08 0PA 6].54 RAP
LNCH AZNTH LNCH T|HE L-I TIE IN] LAT IN] LONG IN] RT A,_C _NJ A/kITH |NJ TIE

52.25 6 56 57 1822.]9 21.]3 38.11 287.19 111.65 7 27 19

117.75 14 4] 53 5680.85 21.34 _64.95 287.L_O ]31.64 16 JB 54

52.25 6 56 57 1822.]9 21.33 ]$.11 287.19 I]1.65 7 27 19
127.75 14 43 53 5680.85 21.54 264.95 287.20 13J.64 16 lB 34

58.25 6 56 57 1822.]9 21.]3 38.11 287.19 131.65 7 27 19

127.75 14 4_ 5] 5680.85 2I.]A 26A.95 287.20 13J.64 16 18 ]4

0IFFERENTIAL CORRtECTIONS NI0-COURSE EY,ECUTrON ACCURACY

TOE-2,7297 TRA ,604| TC] -.68i0 gAU .5875 SGT 2559.6 _ 2160,6 S[o] 142.8

ROE Z.00]7 RRA -.8969 RC] .626A FAU .0216] RRT -.9699 RRF -.9956 RTF .9809

F0£-1.6360 FRA .6406 FC] -.59A] 9,$P 10485 SGB 3]49.6 R_Z] .0810 RI] -.994]

_E ].5861 ORAI .0814 8C] .925] FSP -45] _1 ]325.0 $4_2 405.1 THA 119.98

].9828 VI ]O.196

]49.55 V2 34.784
168.70 CLP-II6.39

}04.45 ECC 1.7817
PO CST TIM [NJ 2 LAT ZNJ 2 LONG

1222.4 26.51 31.86

}0eo.8 26.52 ?58.7o
]222.4 26.51 31.86

5080.8 26.52 Z58.70

1222.4 26.51 ]I.86

5080.8 26.52 158.70

ORBIT 0ETERNINATION ACCURAC_

ST 2279.8 SR 1696.7 SS 1097.4

CRT -.9954 CR5 .9997 EST -.9974

LSA 304].4 MSA 115.7 SSA 2.7

ELI 2859.0 _L2 110.0 ALF J43.38

LAUNCH OATE FEB 7 1969 FLIGHT TIE 110.00 ARRIVAL CATE JUN 17 ]969

HELI_ENTRrC CONIC 01STANCE ]69.716

RL 147.55 LAL .00 LOL |]8.05 VL 27,754 GAL -3.81 ATL 106,60 HCA 170.52 5HA 129.02 ECC .15795

RP 108.95 LAP -2.70 LOP 308.96 VP 37,520 GAP 1.57 AZP 7].61 TAL Z01.06 TAP 11.59 RCA 109.64

RC 104.441 GL -6] .85 GP 8].78 7AL 101.?6 7AP 94.91 ETS 52.15 ZAE 92.95 ETE 143.22 tAD 74.94
PLAf_TC, XENTR[C CONIC

C] 80.535 VHL B.974 0LA -48.74 RAL 47.07 RA0 6569.6 VEL 14.209 PTH 2,59 VHP I|.941 0PA 62.78 RAP 290.82 ECC _.3254

LN_ AZMTH LNCH T|NE L-I TIME IN] LAT t_J LONG IN] RT A,S_ IN] AZMTH JNJ T_ME PO CST T_M IN] 2 LAT IN] ? LONG

48.52 7 14 IB 1982.42 16,18 48.21 102.31 116.63 7 47 21 1398.4 21.91 42.7_

13].48 15 17 22 5775.64 16.19 268.78 ]O2,32 |]6,62 17 3 ]8 5175,6 21.92 Z6).ZB

4_.52 7 14 18 1982.42 16.18 48.21 _2.]I I]6.63 7 47 21 1382.4 21.91 42.72

131.48 J_ _7 L_ 5775.64 16.19 268.78 _02.32 I]6.62 17 ] 38 5175.6 21.92 26).28

48.52 7 14 18 1982.42 16.18 48.21 _2.3| I]6.6] 7 47 21 1382.4 _1.91 4_.7_

131.48 15 27 22 5775.64 16.19 268.78 _02.32 156.62 17 ] 18 5175.6 21.92 263.28

INC16.6031 vI 30.196

APO 149.40 v2 34.783

ETC 187.09 CLP-14Z.16

GIFFERENTIAL CORRECTIONS

TGE-4.AZ29 TRA 1.5696 TC] -.4052 8AU .4797

ROE 1.4299 RRA -.886_ RC3 .1852 FAU .0118_

FOE-I.53_5 FRA .7112 FC] -.1271 8SP 10952

BOE 4.55]2 8RA 1.80_8 BC] ,4456 FSP -]]5

MID-COURSE EXECUTION ACCURACY

S_,T ]2]3.5 S6R 1296.5 _] 105.?

RRT °.9699 RRF -,9880 RTF .9935

SQ3 ]48],7 R"Z] .0673 RI) -.9963
.-%1 5471.2 _2 E94.3 THA 158.59

LAUNCH DATE FE_ 7 1969 FLI,_4T TIME 132.00

HELIC_.ENTRZC CONIC DISTANCE 375.628

RL 147.55 L_L .{](] LOL 138.O5 VL 27.7]4 GAL -5.64 AZL 115.40 HCA 173.45 SMA

RP IOB.95 LAP -2,BJ LOP ]12.12 VP )7.505 GAP 1,85 _ZP 64.75 TAL 200.06 TAP

RC 106.844 GL -64.82 6_ 8],76 ZAL 98.99 ZAP 94.00 ETS 112.91Z_£ 84.3] ETE
PLANETC_ENTRIC CONIC

C3 172.100 VHL 1],119 DLA -49,00 RAL 54.52 R_ 6570.9 VEL 17.130 PTH _.9] VHP
LNCH AZMTH LN_H TIME L-I TIME IN] LAT

48.19 7 42 5] 2J]7.14 8.59

131.82 15 58 14 6]6.76 8.61

48.18 7 42 5] _I]7.14 8.59

111.82 15 58 14 636,76 8.61

48.18 7 42 5] 2117.14 8.59

131.82 15 58 14 636.76 8.61

DIFFERENTIAL CCRRECTIONS

TDE-a.o71D TRA _.8066 TC] -.0621 8AU .1446
ROE-5.0]56 RRA 1.679] RE] -.0095 FAU .00105

FDE-J.5121 _RA ,872_ FC] -._5] 8_ := IIJ_')

BDE 6.4754 BRA 3._707 gel ,06_8 FSP -24_

CRBIT 0ETERMINATION ACCURACY

ST 2797.5 5R 948.6 SS 103].7

CRT -.9938 CRS .9978 CST -.9990

LSA 3127.2 MSA 104.9 SSA 1.9

ELI 2952.Z EL2 99.9 ALF 161.]5

_RRIVAL DATE JUN 19 1969

128.88 ECC .15787 INC25.3999 VJ 30.196

13.50 RCA 108.54 APO 149.23 V2 34.783
202.08 ZAC 69.55 ETC 246.09 CLP I]O.O0

17._17 0PA 59.49 RAP _74.79 ECC 3.8323
IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] ? LONG

55.06 316.96 I]8.44 8 18 }0 1517.I 14.53 5O.OO
297.16 316.98 138.43 16 8 51 36,8 14.55 292.11

55.06 316.96 118.44 8 18 30 1517.1 14.53 50.00

297.J6 316,98 118.43 16 8 51 36.8 14.55 292.11

55.06 316.96 I]8.44 8 18 30 1537.1 14.5] 50.00

297.16 ]16.98 118.4] 16 8 51 ]6.8 14.55 292.I1

MID-COURSE EXECUTION ACCURACY CRBIT GETER+4INATION ACCURACY

SCT 2584.4 SGR 2467.3 SG3 76,6 ST 1864.3 SR 2224.7 55 10_8.6

RRT .9415 RRF .9703 RTF .9943 CRT .9882 CRS -.9947 CST -.9987

S68 357].I R23 -.06_0 R13 .997S LSA _71.] MSA 2_3.] SSA 1.3

5Gl 3520.5 562 610.4 THA 4].59 ELI ?894.2 EL2 119.9 ALF 50.10

1586 =



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH CATE FEB 7 1969 FLIGHT TII,'IE 134.00 ARRIVAL GATE JUN 21 1969

HELIOEENTRrC CONIC

RL 147.55 LAL .00

RP _08.94 LAP -2.9J

RC 109,246 GL -60.58

PLA_TC_ENTRIC CONIC

C5 5_O.968 VHL 23,043

LNCH AZNTH LNCH TIM[

56.61 8 29 18

1_}.39 15 42 21

56,61 8 29 J8

173.39 15 42 21
56.61 8 ?9 18

123.39 15 4Z ?1

CiFFERENTIAL CORRIEC TIONS

TC[ Z.5558 TRA 1.0733 TC) -.0337 BAU 1.2866

RCE-9.7705 RRA 6.6645 RE3 .178I FAU-.0?IS1

FCE-1.8823 rRA 1.3_ FC3 .035J 85P ll0(]l

_CEl0,_992 8RA 6,7503 BC3 ,181Z F,SP -191

CISTANCE 381.I19

L_ I38.05 VL 77.717 GAL -3.38 ATL 136.51 HCA I75,99 SMA 128.73 ECC .|5739 1NC46.5118 VI 30.196

LOP 315.28 VP 37.489 GAP 1.97 ATP 43.56 TAL J98.59 TAP J4.58 RCA 108.47 APO J48.99 v2 34.784

GP 70.49 ZAL 94.78 ZAP 92.55 ETS I62.95 ZAE 69,69 ETE 250.24 ZAC 59.69 ETC 297,19 CLP 97.58

CLA -42.69 RAL 58.35 RA0 6572.4 VEL ?5.539 PTH 5.56 VHP ?9.63(] CPA 49.40 RAP ?36.95 ECC 9.7384

L-I TIM£ INJ LAT INJ LONG INJ RT AS( INJ AZMTH JNJ TIME PO CST TIM JNJ ? LAT INJ 2 LONG

2192.67 1.4_ 52.95 326.73 132.67 9 5 51 I59_.7 6.88 42.46

852.45 1.50 310.01 326.74 I32.67 15 56 33 252.5 6.90 304.51

2192.67 1,48 52.95 3?6.73 J32.67 9 5 51 I592.7 6,88 47,46

852.45 1.50 310.01 3?6.74 132.67 15 56 33 ?5?,5 6.90 304.51
2192.67 1.48 5?.95 326.73 132.67 9 5 51 1592.7 6.88 47.46

852.45 1.50 3IO.OI 326,74 J52.67 I5 56 33 252.5 6.90 304.51

NIO-COURS£ EXECUTIClNI ACCURACY CRBIT CETERMINATION ACCURACY

SGT 748.2 EK,R 3414._ _3 59.2 ST 644.8 SR 2522.0 55 1252.?

RRT -.3138 RRF .9991 RTF -.7938 CRT -.9047 CRS -.9997 CST .8941

S_B 3495.5 R'_3 -.0578 RI3 .9983 LSA 2875.6 MSA 273.5 SSA .3

,S_I 34?4.0 SG2 703.3 THA 94.37 ELI ?589.2 EL? 268,? ALF 105,16

LAUNCH OATE rE8 7 I9_9 FLIGHT TIME 136.00 ARRIVAL CATE JUN 73 1969

HELIC:,CENTRJC CONIC

RL 147.55 LAL .00 LOL 138.05 VL

RP 108.94 LAP -3.{](] LOP 318.45 VP

RC III,645 GL 45.81GP -51.99 ZAL

PLAN[T<_CENTRIC CONIC

C]I457.41_ VHL 38.176 OLA
LNCH ATMTH LNCH TIME L-I TIME

37.06 J6 37 ?4 5041.52

147.94 2 ? 0 3397.4I

37.06 16 37 24 5041.52

J47.94 2 2 0 5397.4I

37.06 16 37 24 504|.57
142.94 2 2 0 3397.4I

CIFrERENTIAL CORR[CTIONS

70E-5,7811 TRA 2.IE08 TC3 -.1061BAU 4.4160
R0-15.9588 RRA .5705 RC3 -.L;_03 FAU-.07356

FOE 3.5494 rRA -.1302 FC3 .0437 8SP 9750

60£I6.8099 8RA 2.2349 8C3 ,2266 FSP -180

DISTANCE 19J.36J

?7.688 GAL -4.06 AZL 7.65 t4CA 183.03 5MA 128.56 ECC .16545 INC82.3476 Vl 50.196

37.47? GAP 3.39 A2P 172,34 TAL L_|,60 TAP ?4.6? RCA I07.55 AM 149.57 v? 34.785

93.38 ZAP 9"Z.75 ETS 178.62 ZAE 53.54 ETE 94.?? 7AC 71.93 [TC 51.94 CLP 94.47

57.96 RAL 16.7I RAO 6573.Z VEL 39.73] PFH 3.56 VHP 46.860 CPA -64.09 RAP 197.84 ECC24.9854
INJ LAT INJ LONG [NJ RT ASC INJ AZ)4TH INJ T]H(_ PO CST TZM INJ 2 LAT INJ 2 LONC

1.19 239.4? 287.A6 3Z,05 J8 I 26 4441,5 -5.59 235.59

J.L:_ 105.72 287,44 37.05 2 58 38 ?797.4 -5.58 101.89

1.19 ?39.42 287.46 32.05 18 I 26 4441.5 -5.59 ?35.59

I.L>0 105.72 287.44 32.05 _ 58 38 2797.4 -5.58 101.89

1.19 239.42 ?87.46 37.05 18 I ?6 4441.5 -5.59 235.59

I.?'D J05.72 287.44 32.05 2 58 38 2797.4 -5.58 101.89

HI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 1787.8 _ 2846.? $63 54.4 ST 813.9 SR 2596.1 SS 7157.6

RRT .8829 RRF-I.00GO RTF -.8819 COt .9786 CRS l.OOO0 CST .9787

S(,8 3|24.0 R23 -.0775 RI3 -.9970 LSA 3321.5 USA 162.5 SSA .8

SGI _073.4 ,_,_2 560.1 THA 67.45 ELI _525.5 £L2 159.0 ALF 71 ,54

LAUNCH CA TE FEB 7 1969 fLIGHT TIME 138,00 ARRIVAL CA TE JUN 25 1969

HELIOGENTRIC CC_IC DISTANCE 395.913

RL 147.55 LAL .00 LOt. 138.05 VL ?7.662 GAL -3.59 AZL 49.13 HCA 184.71 SMA I78.38 ECC .16166 INC40.8655 VI 30.196

RP 108.93 LAP -3.08 LOP 321.61 VP 37.455 GAP 3.27 AZP 130.77 TAL 199.23 TAP ?3.94 RCA 107.65 APO 149,14 V2 34.787

RC 114.042 GL 62.18 GP -75.21ZAL 95.69 ZAP 95.10 ETS 186.93 7AE 77.86 ETE 107.18 7AC 89.81ETC 64.72 CLP 110.38
PLAN_TC_ENTRIC CONIC

C] 417.167 VHL 20.42_ CLA 66.92 RAL 345.00 RAO 6577.? VEL ?3.205 PTH 5.28 VHP 24.52I CPA -77.35 RAP 127.84 ECC 7,8655

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PC) CST TIM INJ ? LA T INJ ? LONG

26,44 14 5 J5 _0II.88 -3.32 243.83 253.60 23.1_ 15 28 47 4411.9 -I0.67 241.06

153.56 0 _1 J4 3279.85 -3.31 97.61 253.58 73.12 1 15 54 ?679.9 -10.66 94.84

26.44 14 5 15 501J,88 -3.32 ?43.83 253.60 23.12 I5 ?8 47 4411.9 -10.67 241.06
155,56 0 Zl 14 3279.85 -3.31 97.61 253.58 73.17 1 15 54 2679.9 -10.66 94.84

26.44 14 5 15 5011.88 -3.32 243,83 253.60 73.I? 15 78 47 44|1.9 -10.67 741.06

153.56 0 21 14 3279,85 -3.31 97.61 25_,58 _3.12 I 15 54 2679.9 -10.66 94.84

CIrFERENTIAL CORR[CTIONS MID-COURSe? EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .1764 TRA 1.3_09 TC3 -.0542 BAU .9660 S6T 979.0 SGR 3677,8 5G3 65._ ST 290,0 SR 2830.0 SS 1258.5

RCE-9.7673 RRA 3.2973 RC3 -.1645 FAU-.OJ3_O RRT .6_78 RRF -,999"2 RTF -.6061 CRT .0814 CRS .9999 CST .0704

FOE 2.0559 FRA -.66_7 rC3 .0276 8SP 11671 $68 _05.9 1_3 -.0677 RI3 -.9976 LSA 3097.2 HSA 289.4 SSA 1.4

BOE 9.7689 8RA 3.5557 8C3 .1737 FSP -L:ff39 S(,1 3731,0 S[u2 751.2 THA 80.11 ELI 7830,I EL? 289.1 ALF 89.5?

LAUNCH DATE FEB 7 J969 FLIGHT TIN? 140.OO ARRIVAL OATE JUN 27 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .00

RP 108.93 LAP -3.16
RC II6.435 GL 64.64

PLANETOCENTRIC CONIC

C3 168.756 VHL 12.991

LNCH AZMTH LN(H TIME

28.2_ 13 30 1!

151.78 23 34 10

28._2 13 _0 11

151.78 23 34 IO

28.22 13 30 J1
151.78 23 34 10

DIFFERENTIAL CORRECTIONS

70[ 4.3187 TRA-I.6418

RO£-_,I 323 _RA 2.5900

FOE 1.4926 FRA -.7306

80E _.3350 8RA 3.0676

OISTAIg£ 401.539

LOL 138.05 VL 27.634 GAL -3.34 AZL 64.8_ HCA 187.43 S_A 1_8._0 ECC .16160 INC25.1834 Vl 30.196
LC_° 324.78 VP 37.437 GAP 3.44 AZP 115.00 TAL 197.80 TAP 25.23 RCA 107.48 APO 148.91 v? 34.790

GP -81.03 ZAL 98.4| ZAP 98.69 ETS _37.84 ZAE 9(3.00 ET£ 153.09 ZAC 97.83 ETC II6.19 CLP 165.77

OLA 65.40 RAL 335,L_0 R_D 6570.8 VEL 17.032 PTH _.93 VHP 15.235 DPA -72.39 RAP 8].57 ECC 3.7773

L-I TIME INJ LAT INJ L(}M(; INJ RT AS_ INJ AZMTH INJ TIME[ PO CST TIM INJ 2 LAT INJ 2 LONG

4887.67 -10.59 239.84 240.30 ?5.06 14 5I 38 4_87.7 -17,81 736.71

3167.64 -10.58 95.60 _40.28 ?5.06 24 26 57 2567.6 -17,80 97.47

4887.67 -10.59 239.84 _40.30 25.06 14 51 38 4?87.7 -17.8I 236.71
3167.64 -10.58 95.60 _40,_8 _5.06 24 26 57 ?567.6 -I7.80 92.47

4887.67 -10.59 239.84 ?AO._O ?5.06 14 51 38 4?87,7 -17.81 236.71

3167.64 -10.58 95,60 240.28 ?5.06 24 26 57 ?567.6 -17.80 92.41

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACV

TC3 -.0486 BAU .I178 S6T 2584.0 SC,R 3072.4 S_3 88.1 ST 1975.1 SR 1608.1 SS 918.9

RC3 .Olgl FAU .00637 RRT -.9341 RRF -,9696 RTF .9916 CRT -.9659 CRS .9804 CST -.9975

FC3 -.0377 8SP 12690 $68 4014.6 R23 -.0933 RI3 -.9946 LSA ?686.7 MSA 596.5 SSA 1.7

8C3 .0522 FSP -_88 S6I 3949.9 SG2 717.4 THA J29.72 ELI ?524.9 EL2 335.l _LF I4J.06

J587



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4, 1968-69b

LAUNCH CAT? FEB 7 1969

HELIC'_ENTRIC CCNIC

RL 147.55 LAL .00

RP 108.91 LAP -3.22

RC 118._23 GL 6?.9_

PLAN[T(X_ENTR|C CONIC

C3 92.694 VHL 9.6?7

LNCH AZMTH LNCH TIN_

31.19 13 40 14

I48.B1 ?3 30 21

31,19 13 40 14

148.8l ?3 30 ?l

31.19 13 40 14

148,81 ?3 30 21

FLIGHT TIE 147.00

01STANCE 407.416

LOt. 138.05 VL 27.605 GAL -3.13 A?L 71.98 HCA 190.41 S_IA

LOP 327.95 VP 37.419 GAP 3.68 AZP 107.84 TAL 196.58 TAP

GP -76.J9 ZAL 100,77 ZAP J02,85 ETS ?92,80 ZAE 97,85 ETE

ARRIVAL CATE JUN 29 1969

128.00 ECC .|6202 INClB.llBl Vl 30.196

26,98 RCA 107.26 APO 148.74 v? 34.794

207,54 ZA( 107,3§ ETC 171,56 CLP-158.71

0LA 67.87 RAL 335.98 RAD 6569.9 VEL 14.630 PTH ?.65 VHP 11.092 0PA -66.IS RAP 63,84 ECC 2.5253

L-I TIN(_ INJ LAT INJ LONG INJ RT ASC INJ AZ'MTH INJ TIME PC) CST TIN INJ Z LAT INJ 2 LONG

4759.36 -17.40 734.31 ?36.76 ?8.54 14 59 34 41§9.4 -?4.38 230(3.54

3061.64 -17.39 93.46 236.74 28,54 ?4 ?1 72 7461,6 -?4.37 89.69

4759.36 -17.40 234.31 236.76 28,54 14 59 34 4159.4 -74.38 230.54

3061.64 -17,39 93.46 236.74 28,54 24 21 ?2 ?461.6 -?4.37 89.69

4759,36 -17.40 234.31 236.76 28.54 14 59 34 4159.4 -?4.38 230.54

3061.64 -17.39 93.46 236.74 28.§4 24 21 22 2461.6 -24.37 89.69

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETER_4INATION ACCURACY

TOE 3.8192 TRA-2.5560 TC3 -.3599 BAU .4513 SGT 4096.1 _ 510.2 903 119.6 ST 2483.7 SR 487,7 SS 894.0

ROE ,8177 RRA -.O831 RE3 -.0561 FAU .0183_ RRT .7384 RRF .8|40 RTF .9909 EFT .9401 CRS -.9649 csr -.9966
FC6 1.4816 FRA -.7773 FC3 -.1717 BSP 13103 _ 4127.7 R23 .1145 RI3 .9918 LSA 2678,7 HSA 174.0 SSA ?.I

BeE 3,9058 BRA 2,5573 Be3 ,3642 FSP -396 ,%1 4113,5 `%2 342,6 THA 5,29 ELI 2525,8 EL? 163,6 ALF |0.50

LAUNCH 0ATE FEB 7 1969 FLI(_T TIME 144330

OISTANCE 413.360
LOL 138.05 VL 27.575 GAL -2.93 AZL 75.80 PICA 193.47 8HA

LOP 331.11 VP 37,401 GAP 3,93 AZP 103.82 TAL 195,40 TAP

GP -69,77 ZAL 102,61 ZAP 107,30 ET$ 305,38 ?AE 103.89 ETE

OLA 60.43 RAL 339.52 RAO 6569J VEL J3.495 PTH 2,47 VHP #.897 0PA -60.21 RAP 54.14 EGG 1.9998
L-I TZHE: INJ LAT INJ LONG JNJ RT AS( INJ A_4TH INJ TII,_ PO CST TIN INJ ? LAT INJ ? LONG

4648,88 oLP'_.6_ 228,52 235.82 32.33 15 18 55 4048,9 -Z9,36 ?24.04
2975,97 -22,67 91.12 235,80 32.32 ?4 26 58 2376,0 -29,35 86,64

4648.88 -L_.68 228.52 235.82 32.33 15 18 55 404H.9 -Z9.36 Z74.04
2975.97 -LP'Z.67 91.lZ 235.80 32.32 24 26 38 2376.0 -29.35 86.64

4648.86 -22.68 228.52 235.92 32.33 15 IB 55 4048.9 -29,36 224.04
2975,97 -_P'_,6? 91,12 235,B0 32,32 24 26 58 2376,0 -29,35 86,64

HrO-COUR54E EY_CUTION AECURAC_ ORBIT 0£TERHINATION ACCURACY

_T 4105,9 Ev(,,R 1253,7 5(,3 159,9 ST 2378.9 ._R 931,9 SS 9?7,4

RRT ,.9629 RRF ,9905 RTF ,9861 CRT ,9842 CR$ -,9972 CST -.9947

4293,1R_3 ,1299 R13 ,9893 LSA 2717,8 NSA 168,8 SSA Z.6

`%1 4280,7 `%2 325,0 THA J6,48 EL1 2550,3 EL2 153,7 ALF 21,17

H£L IOCENTRIC CONIC

RL 147.55 LAL .OO
RP 109.90 L4P -3.27

RE 121,206 GL 60.08

PLANET_ENTRIC CONIC

C3 6(1.748 VHL 7.794

LNCH AFHTH LNCH TII, IE
34.09 14 1 26

145.,491 23 37 L_

34.09 14 I 26

145.91 23 37 L_

34.09 14 | 26

]45.91 23 37
01FFER_NTIAL CCRRECTION5

TOE 2,9449 TRA-2,2052 TC3 -,7530 BAU ,6477

ROE 1.2284 RRA -.5148 RC3 -.2630 FAU .03114

FOE 1.5556 FRA -.8588 FC3 -.4437 8,_P 15339

BOE 3.J908 BRA ?.2645 Be3 .7976 FSP -620

ARRIVAL GATE JUL | 1969

127.79 ECC .|6266 INC14.1987 vl _O.196

28.87 RCA I07.01APO 148.58 V? 34.798

218,98 ZAC 105.55 ETC |84.08 CLP-149,33

LAUNCH 0ATE FEB 7 1969

HELIOCENTRIC CONIC

RL 14T._5 LAL .00

RP |08.89 LAP -3.32

RC 123.581GL 57,O1

PLANE TO(ENTRIC CONIC

C3 44.367 VHL 6,661

LNCH AZNTH LNCH TIP,_

36.74 14 ?4 54

|43,26 23 47 16

36.74 14 ?4 54

143.26 23 47 16

36.74 J4 24 54

143,26 _3 47 J6

FLIGHT TIN([ 146.00 ARRIWL _AT[ JUL 3 1969

01STANCE 419,347

LOL 138.05 VL ?7.544 GAL -2,73 AZL 78.28 HCA

LOP 334.28 VP 37,383 GAP 4.19 ATP 101.74 TAL

GP -63,67 7AL 103,91 ZAP 111,82 ETS 309,28 ZAE

196,56 SHA IZT,SH ECC .16347 [NCII,7159 Vl 30,196

194.21 TAP 30.77 RCA 106.73 APO 148.43 V2 34.803

108.84 ET[ ?_],J4 7AC 108.10 ETC 187,53 CLP-146.77

DLA 58.22 RAL 343.70 RAO 65_.7 VEL 12.874 PTH 2,34 VHP 7.605 OPA -54.56 RAP 47.96 £CC J.730?
L-I T[N_ INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIN? PO CST TIN INJ 2 LAT INJ Z LC_G

4558.29 -26,47 222,95 235,76 36,03 15 40 52 3958,2 -32,83 _17,78

2910.82 -26.45 88.84 235.74 36.03 24 35 46 2310.8 -37.81 83,67

4558.2_] -26,47 222,95 235,76 36,03 15 40 52 3958,2 -32.83 717,78

2910.8_ -26.45 8_.84 235.74 36,03 ?4 35 46 Z310.8 -32._1 83.67

4558,20 -26,47 222,95 235,76 36.03 15 40 5? 3958.? -32.83 717,78

2910,_2 -26.45 88.84 235,74 36.03 24 35 46 23|0.8 -32.81 83,67
DIFFERENTIAL CCRRECTICI_S

TOE Z,6664 TRA-1,8450 TC3-1,0844 BAU ,6_O8

ROE 1.2117 RRA -.4412 RE3 -,376! FAU .0_05

FOE 1.7431 FRA -.8OO4 FC3 -.7425 6SP 1326_

BOE 2,97_8 _RA 1.8970 8C3 1,1478 FSP -626

HID-COURSE EXECUTION ACCURACY ORBIT 0ETE_4INATION ACCURAC_

SGT 4053,5 `%R 1362,6 `%3 192,O ST 2465,8 SR 1064,6 SS 1018,6

RRT .9571 RRF .9912 RTF ,9781 CRT .9854 CRS -.9987 CST -.9929

S/_ 4276.4 R_3 .16|9 R13 -9831 LSA ?866,2 HSA 188.7 SSA 3.3

,%l 4259,8 502 37§,8 THA 17,98 ELI ?680.6 EL2 166.6 ALF ?3,|4

LAUNCH DATE FEB 7 1969 FLIGHT TII4E 148.00 A_IVAL OATE JUL 5 1969

HELIOCENTRIC CONIC

RL 147,55 LAL ,OO

RP 108,87 LAP -3.35

RE 125.948 GL 54.OO

PLANE TOCENTRIC CC_N_C

DISTANCE 425.33t

LCL 13_,O5 VL 27.512 GAL -2.52 AZL _0.00 /"_A

LOP 337.45 VP 37.364 GAP 4.46 ATP 99.43 TAL

GP -57,93 ZAL 104,73 ZAP I16,27 ETS 310,94 ZAE

199.68 Sl4A 1_7.37 ECC .16433 IN(; 9.9993 Vl 30.196

193.00 TAP 32.68 RCA 106.44 APO 148.79 V2 34.808

112,95 ETE 220.56 7AC 110,29 ETC 188,45 CLP-146,46

C3 34.800 VHL 5.899

LNCH A;_4TH LNCH TINK

39,14 14 48 12

140,86 0 1 37

39.14 14 48 12

140.86 0 I 37

39.14 14 48 12

140.86 0 1 37

OIFFERENTZAL CORRIECTZCNS

TOE ?.4631 TR4-1.6427 TC3-1.5058 BAU .7372

ROE 1,0767 RRA -.3660 RE3 -,4930 FAU .04653

rOE 1.8408 FRA -.7662 _(_-I.1515 BSP 13566

B0E 2.6882 BRA 1.68_0 BE3 1.5_45 F,SP -746

OLA 56.24 RAL 347.93 RAO 656_.4 VEL 12.497 PTH 2,26 VHP 6.799 OPA -49.?? RAP 43.78 ECC 1.5777

L-] TIN? INJ LAT INJ L_NG INJ RT AS( INJ AS"NTH INJ TIN? PO CST TIH INJ ? LAT INJ ? LONG
4484,06 -29,09 217,78 236.1| 39,49 16 2 56 3884.l -35,17 211.99

2862'34 "29,08 86,79 2_6,09 39,48 0 49 19 2262,3 -33,11 90,99

4484,06 -29,09 217,78 236,11 39,49 16 2 56 _84.1 -35.I2 211,99

2862.34 -29,08 86,79 236,09 39,48 0 49 19 2262.3 -35.11 B0,99

4484.06 -29.09 217.78 236.11 39.49 16 2 56 _884.1 -35.17 711.99
2862,34 -29,08 86,79 236,09 39,48 O 49 |9 ?262.3 -35,J! 80,99

HIO-COURSE E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

,%T 4138.1 SGR 1356.9 `%3 226.2 ST 2543.? ,SR 1063.3 SS 1076.7

R_T .9567 RRF ,9910 RTF .9736 CRT .9866 CRS -.9992 CST -,9923
SGB 4354.8 R_3 ,1778 RJ3 .9789 LSA 2953,3 HSA 189,4 SSA 4.l

`%1 4338,5 `%2 376,6 THA J7,55 ELI 275|,9 EL? 160,6 ALF ?2,50

1588



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH CAT£ FEB 7 1969 FLIGHT TIN{: |50.00 ARRIVAL CATE JUL 7 1969

HELIOCENTRIC CCNIC

RL 147.55 LAL .OO
RP ]O8.85 LAP -],38

RC 128._36 GL 51.15

PLAN[TOCENTRIC CC(NIC
C3 28.681 VHL 5.355

LNCH ATMTH LNCH Till[
4J.28 15 10 40

138.72 0 12 7
4J,28 15 |0 40

138,72 0 i2 7

41.28 15 I0 40

138.72 0 12 7

OIVFER1ENTIAL CORRECTIONS

TOE 2.33_3 TRA-1.4783 TC3-|.9512 8AU .7800

ROE .9429 RRA -.2878 Re3 -.575! FAU .053§5

FOE 1.8930 FRA -.6_J8 FC3-1.6163 BSP 13905

BOE 2.5166 _A J.5060 BE3 2.0342 F.SP -655

0ISTANCE 431.312

LOL 136.O5 VL 27.479 GAL °2.30 AZL 81.26 PICA 202.82 SMA 127.14 ECC .16535 INC H.7370 VI 30.196

LC_o 340.62 VP 37.346 GAP 4.72 AZP 98.06 TAL 191.77 TAP 34.59 RC4 106.12 APO 148.11 v2 34,815

GP -52.75 2AL 105,10 ZAP 120.54 [TS 311.88 ZAE ||6.35 ET[ 218.90 ZAC 112.24 ETC 188.44 CLP-147.07

0LA 54.49 RAL 352.06 RA0 6568.2 VEL 12.250 PTH 2,20 VHP 6.282 0PA -44.2| RAP 40.91 ECC 1.4720

L-I TIN[ IN! LAT IN! LONG IN! RT AS( IN! AZNTH IN! TII4E PO CST TIN IN! 2 LA T IN! 2 LONG

4422.92 -]0.89 213.I0 236.80 42.60 16 24 23 ]822.9 -36.61 206.78

2826.25 -30.88 85.O0 236.79 42.59 0 59 13 2226.2 -38.59 18.68

4422.92 -30.89 213,I0 236.80 42.60 16 24 25 3822.9 -56.61 206.78

2826.25 -30.88 85.00 236.79 42.59 0 59 13 2226.2 -36.59 78.68

4422.92 -]0.89 2|3,10 236,80 42.60 J6 24 25 _22.9 -56.61 206.78

2826.25 -30,88 85,00 236.79 42.59 0 59 13 2226.2 -56.59 78.68

NI0-COURS[ EXECUTION ACCURACY ORBIT D[TERI4INATION ACCURACY

SGT 4244.2 S_ I295.4 ,%3 255.7 ST 2627.3 SR 1021.4 SS 1119.4
RRT .9547 RRF .969"_ RTF .9699 CRT .9872 CRS -,9995 CST -,9919

S_ 4437.5 R_3 .|887 RI3 .9748 LSA 3027.1 NSA 188.0 SSA 5.0

SG! 4422.0 S_2 370.0 THA 16.36 ELI 2814.8 £L2 J 51 .9 ALF 2! .06

LAL3NCH C_AT[ F[8 7 1969 FLIGHT TINE |52.00 ARRIVAL CATE JUL g 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .00

RP 108.85 LAP -3.39

RC 1_O.653 GL 48.47

PLANETOCENTRIC CONIC

C3 24.502 VHL 4.950
LNO'/ A2MTH LI_H TIN[

43.18 15 32 16

136.82 0 22

43.t8 15 32 I6

156.82 0 22 39

43.18 15 32 16

136.82 0 22 _9

01FFERENT|AL CORRECTIONS

TOE 2.2451 TRA-1.3303 TC3-2.4058 BAU ,8140

ROE .8268 OR4 -.2175 RE5 -.6224 FAU .05874

FOE 1.9045 FRA -.6034 FC3-2.0756 8SP 14179

60£ 2.3925 BR4 1.3479 8C5 2.4850 F._P -936

OISTAN(E 437.287

LOL 138.05 VL 27.445 GAL -2.08 AZL 82.23 HCA 205,96 SHA 126.92 ECC .16649 INC 7.7653 VJ 30.196

LOP 543.BO VP 37.327 GAP 4.99 AZP 96.99 TAL 190.5! TAP ]6.47 RCA |05.79 APO 148.05 V2 34.82!

GP -48.08 2AL 105.06 2AP 124.56 £TS 312.55 2AE 119.12 ETE 216.75 2AC J14.05 £TC 18_.05 CLP-148.|_

OLA 52.96 RAL 356.09 RAO 6568.0 VEL 12.078 PTH 2.16 VHP 5.948 0PA -39.56 RAP 38.97 £CC J .4032
L-] TINE IN! LAT IN! _ IN! RT A_C ZNJ AZNTH IN! TII_ PO CST TIH IN! 2 L47 IN! 2 LONG

4371.82 -32.1J L_08.92 _37.83 45.34 16 45 7 3771.8 -37.54 202,17

2799,27 -31.10 83.50 237.81 45,33 I 9 18 2199.3 -37.52 76.75

4371.82 -32.|| _8._"_ 237.85 45.34 16 45 7 3771.8 -57.54 202.17

2799.27 -32.10 83._ 237,81 45.33 J 9 18 2199.3 -37.52 76.75

4_71.82 -32.11 Z08.92 2_7.83 45.34 |6 45 7 5771.8 -57.54 202.17

2799.27 -32.10 85._0 237.81 45.33 1 9 18 2199.5 -37.52 76.15
NI0-COURSC EXECUTION ACCURACY ORBIT OETERNINATION 4CCURACY

SGT 4354.2 SGR |212.5 $G3 279.0 ST 2710.4 SR 965.4 SS 1147.2

RRT .9514 RRF .9860 RTF ,9663 CRT .9877 CRS -,9996 CST -.9915

45J9.9 1_'_3 .I956 RI5 .9707 LS4 3091.9 NSA IB6.I 554 5.9

_,| 4505.5 _12 _61.0 THA 14.94 ELI 2875.7 EL2 142,2 4LF J9.43

LAUNCH OATE FEB 7 1969 FLIGHT TIN[ 154.00 ARRIVAL DATE JUL I] 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .O0

RP 108.80 LAP -3.39

RC 132.989 GL 45.97

PLAMETOCENTRIC CONIC

C3 21.505 VHL 4.637 51.61RAL

LNCH AZMTH LNCH TIM_E
44.86 15 53 6

135._4 O 53 21

44.86 15 53 6

135.14 0 35 21

44.86 15 55 6

135.14 0 35 21

OIFFERENTIAL CORR[CTIONS
TOE 2,18|6 TR4-1,1909 TC5-2.8644 8AU .8440

ROE -7296 RR4 -.1588 RC5 -.6424 FAU ,06228
FOE 1.8805 FRA -.4874 FC3-2.5074 85P 14463

e0E 2.3004 8R4 1.2015 BE3 2,9355 FSP -997

01STANCE 445,254

LOL 138.05 VL 27.410 GAL -1.85 AZL 85.01HCA 209.11 SN4 126.69 ECC .16774 INC 6.9904 V! 30.196

LOP 346.97 YP 57._38 GAP 5.25 AZP 96oli TAL |89.25 TAP 38.54 Re4 IO5.45 4PO 147.94 V2 _4.829

GP -43.90 24L 104,66 ZAP 128.29 ETS 515.12 ZAE 121.34 £T£ 214.42 2AC 115.78 ETC 181.51 CLP-149.32

0LA .04 RAO 6567.9 VEL 11.953 PTH 2.15 VHP 5,757 0P4 -55.29 RAP 57.73 £CC 1.3539

L-I TIH[ IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIN_ PO CST TIN IN! 2 LAT IN! 2 LONG
4528.65 -32.94 205.25 239,18 47,72 17 5 14 3728.6 -58,10 198,12

2778.92 -52.93 82.25 239.16 47.71 1 19 40 2178.9 -38,09 75.15

4328.65 -32.94 205.23 239.18 47.72 17 5 14 5728.6 -58,10 198,12

2778.92 -32.95 82.25 239.16 47.71 J 19 40 2178.9 -58,09 75.15

4528.65 -32.94 205.23 259.18 47.72 17 5 14 57_8.6 -38.10 198.12

2778.92 -52.93 82.25 239.16 47.7J I 19 40 2178.9 -58.09 75.15

HI0-COURSE EXECUTION ACCURACY OR61T 0ETERMINATION ACCUR4CY
SGT 4465.3 S(,R 1125,7 SG5 296.! ST 2788.8 SR 906.5 S5 1161.2

RRT .9472 _ .9815 RTF .9631 CRT .9883 CRS -.9998 CST -.9911

SGB 4605.0 R23 .1978 R!3 .9669 LS4 5148.6 HSA 183.6 SSA 6.9

S_I 4591,6 S_2 351 .2 THA 13.51 ELI 2929.5 EL2 JSJ .8 ALF 17.85

LAUNCH OATE FEB 7 1969 FLIGHT TIE 156,00 ARRIVAL CATE JUL 13 J969

HELIOCENTRIC CONIC

RL 147.55 LAL .(30
RP 108.78 LAP -3.39

RC 135.313 GL 45.62

PLAN_TOCENTR_C CONIC

C] 19.277 VHL 4.39! 0LA

LNCH AZMTH LNCH TIIA_ L-I TIi,_
46,34 16 13 _ 4291.79

133.66 0 44 21 2763.55

46.34 16 15 22 4291.79

133.66 0 44 21 2763.55

46.34 16 15 22 4291.79

133.66 O 44 21 276_.55

_IFFEf_ENTIAL CCRR[CTIONS

TOE 2.1338 TR4-1.0556 TC3-3.319! B4U .8712

ROE .6494 RRA -.1111RC5 -.6404 FAU .06428

F06 1.6296 FR4 -.5606 FC5-2.8867 BSP J475!
BOE 2,2_O4 BR4 1.0614 8C5 3.3803 FSP -I036

OISTAN(E 449.210

LOt. 138.05 VL 27.375 GAL -1.60 A2L 83.65 H(A 212.26 SMA 126.45 ECC .16912 INC 6.5546 Vl 30.196

LOP 350.15 VP 37.2_O GAP 5.52 AZP 95.38 TAL 187.92 TAP 40.18 RCA ]05.07 4PO 147.84 v2 34.837
GP -40,20 24L 105.92 2AP 131.73 ET8 313.63 2AE 125.11ET£ 212.07 2AC 117.46 ETC 1_6.95 CLP-150.62

_O.44 RAL 3.96 RAO 6567.8 V_L 11.860 PTH 2,10 VHP 5.613 OPA -31.57 RAP 57.02 ECC 1.3173

IN! LAT IN! LONG IN! RT ASC. IN! AZNTH |NJ TIN(_ PC) CST TIM IN! 2 LAT IN! 2 LONG
-33.49 2131,97 240.84 49.79 17 24 54 5691.8 -58.41 194.59

-55.48 81.23 240.83 49.78 I 30 25 2!65.5 -38.40 73.85

-55.49 201.97 240.84 49.79 17 24 54 3691.8 -5_.41 194.59

-53.48 81.23 240.83 49.78 I 30 25 2163.5 -5_.40 75.85

-53.49 201.97 240.84 49.79 17 24 54 5691.8 -38.41 194.59

-33.48 81.23 240.83 49.78 J 30 25 2165.5 -58.40 75.85

MIO-COURSE EXECUTION ACCURACY ORBIT OETE_h_INATION ACCURACY

S6T 4574.5 S_R 1042.3 _3 307.6 ST 2860.5 SR 850.4 SS 1163.4

RRT .94213 _ .9749 RTF .9601 CRT .9889 CRS -.9999 CST -.9907

_8 4691,8 R25 .1949 R13 .9635 L54 3!97.9 NS4 180.8 SSA 7.9

SC! 4679,5 S_2 342.0 THA 12.18 ELi 2981.8 EL2 121 .0 _LF 16.41

1589



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH 0ATE FEB 7 1969 FLIGHT TIME 158.00 ARRIVAL DATE JUL 15 J969

HELIC_ENTRIC CONIC

RL 147.55 LAL -00
RP 108.75 LAP -3.37

RC 137,625 GL 41.39

PLANETO(ENTRIC CONIC

C3 17.577 VHL 4.192

LNCH A_MTH LNCH TIME
47.66 16 3] 17

13Z.34 0 55 42

47.66 16 3] 17

132.34 0 55 42

47.66 16 33 |7

132.34 0 55 42

DISTANCE 455.155

LOL 118.05 VL 27.319 GAL -I.35 AZL 84.J8 HCA 215.42 SMA 126.22 £CC .17062 INC 5.8207 Vl 30t196

LOP ]53.]2 VP 37.272 GAP 5.79 AZP 94.75 TAL ]86.58 TAP 4Z.OD RCA J04,68 APO 147.7_ V2 ]4,846

GP -36.91 7AL 102.87 ZAP 154.88 £TS ]I4.10 ZAE 124.50 ET£ Z09.79 7AC J19.14 ETC 186.36 CLP-J51.95

DLA 49.40 RAL 7.88 RAO 6567.7 VEL 11.788 PTH 2.08 VHP 5.550 DPA -27.80 RAP 36.73 ECC 1.2893

L-J TIWNE IN| LAT [NJ L(_NG IN| RT ASC INJ AZMTH IN| TIME PC) CST TIM IN| Z LA T IN| 2 LONG

4259.99 -]3.84 199.08 242.82 51.56 17 44 17 ]660.0 -38.56 191.49
2752.09 -]].8] 80.4| 242.8! 51.57 I 4I 34 2152.1 -38.55 72.82

4259.99 -33.84 199,08 242,82 51.58 I7 44 17 3660.0 -38.56 191.49

2752.09 -3].83 80.41 24_.81 51.57 ! 41 34 2152.1 -38.55 72.82

4259.99 -33.84 199.08 242.82 51,58 17 44 17 3660.0 °38.56 191.49

2752.09 -33.8] 80.41 242.8| 51,57 I 4J ]4 2J52.J -]8.55 72.82

MIO-COURSE £XECUTICN ACCURACY CRSIT DETERMINATION ACCURACY

SGT 4680.2 SG_ 9_;(_5 314.2 sT 2925.5 SR 799.6 SS 1155.8

RRT .9356 RRF .9666 RTr .957] CRT .9898 CRS -.9999 CST -.9903

4778.8 R_3 .1877 R|} .9600 LSA ]240.7 MSA 177.8 SSA 9.0

SGI 4767.1 SG2 334.7 THA 10.99 ELl 3030.9 EL2 109.9 ALF 15.16

_IrFE_NTIAL CORRECTIONS

TOE 2.0972 TRA -.9192 TC]-3.764] BAU .8966

ROE .5840 RRA -.O72] RE| -.6232 FAU .06502

rOE 1.7596 FRA -.2279 FC]-}.L_026 BSP 1_018

DeE 2.1770 8RA .9221BC] 3.8155 FSP -1056

LAUNCH OATE FEB 7 1969 FLIGHT TIE 160.00 ARRIVAL DATE JUL 17 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .00

RP JO8.72 LAP -3.34

RE 159.923 GL 39.26

PLAk(T_ENTR|C CONIC

C3 16.257 VHL 4.032
LNCH AZMTH LN(H TIME

48.85 16 53 0

131.15 1 7 _0

48.85 16 53 0
I]1.15 I 7 _0

48.85 16 5] 0

131.15 1 7 30

OISTANCE 46|.087

LOL 138.05 VL 27.303 6AL -1.08 AZL 84.64 HCA Z18.58 SMA 125.98 £CC .17225 INC 5.]635 Vl ]0.196

LOP 356.50 VP 57.254 GAP 6.05 AZP 94.L:=O TAL 185._2 TAP 4].80 RCA 104.28 APO 147.68 V2 34.855

GP -34,0| ZAL 101.54 ZAP 1_7.77 ETS 314.52 ZAE 125.59 ETE L_07.64 ZAC |L:_0.81 £TC I85.82 CLP-153.28

OLA 48.48 RAL 11.83 RAO 6567.7 VEL I1.73_ PTH _.07 VHP 5.533 DPA -24.5] RAP ]6.79 ECC 1.2675
L-I TIME: IN| LAT IN| LCNG IN| RT A._ ZNJ AXNTH IN| TIME: 1%O CST TIM IN| Z LAT IN| 2 LONG

4232.45 -34.04 196.54 245.10 53.|3 18 ] 32 ]6]2.5 -]8.58 188,77

274].70 -34.03 79.77 245.09 53.12 1 53 l] 214].7 -38.57 72.00
42_2,45 -34.04 |_.54 245.10 5_.|3 |8 _ 32 3652.5 -]8.58 188.77

2743.70 -34.0_ 79.77 245.09 53.12 I 5] I_ 2145.7 -]8.57 72.00

4232.45 -34.04 196.54 245.10 55.13 I8 3 32 3632.5 -38.58 188.77

274_.70 -34.03 79.77 245.09 5_.1_ | 5] J3 214].7 -38.57 72.00
CRSIT DETER_41NATiON ACCURACY

ST _980.5 SR 754;8 SS 1119.5

CRT .9909 CRS -.9998 CST -.9898

LSA 5_74.3 MSA 174.3 SSA J0.2

ELI 3073.0 Eu2 98,5 ALF 14.10

ClFrERENTIAL CORRECTIONS

TOE 2.066! TRA -.7826 T(}-4.|991BAU .9_18
RCE .5307 RRA -.0417 RC3 -,5_69 _AU .06486

FOE 1.6756 FR4 -.0980 FC]-_.4540 BSP 15_27

BCE _.1]]! 8RA .7817 8C5 4.24J3 F.$P -1066

MI0-COU_S( EXECUTION _((UR_CY

5GT 4785.4 S6R 899.1 SG3 317.|

RRT ._83 RRF .9561 RTF .955q

SG_ 4869.1R2_ .1756 R|3 .9572

•%1 4858.0 SG2 329.4 THA 9.94

LAUNCH _AT£ _E8 7 1969 FLIGHT TIME 162.00 ARRIVAL 04TE JUL 19 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .00

RP 108.69 LAP -].]0

RC 142._07 GL 37.21

PLAN_TC_NTRIC CONIC

C3 15.22] VHL ].902

LNCH AZMTH LNCH TIME

49.94 17 12 41

I]0.06 1 19 45

49.94 17 12 41

130.06 1 19 43

49.04 17 12 41

I]0.06 I 19 4]

CIFFERENTIAL CORRECTIONS

TOE 2.038I TRA -,6425 TC3-4.6130 _AU .9458

RCE .487] RRA -.0169 RE3 -.5635 FAU .06389

r_£ 1.5826 rRA .028] FC]-3.6135 8S_ 15646
8OE 2.0956 8RA ,6427 BC] 4.647_ FSP -i065

DISTANCE 467.007

LOt. 138.05 VL 27.266 GAL -.8! AZL 85.0] HCA

LOP 359.68 VP ]7.2]6 GAP 6,]2 AZP 93.71 TAL

GP -31.44 ZAL 99,95 ZAP I40.42 ETS ]I4.88 7AE

221.74 SMA 125.74 [CC .17402 INC 4.9653 Vl 30.196

183.84 TAP 45.58 RCA 103.86 APO 147.62 V2 34.865

126.42 ETE 205.65 ZAC 12_.52 ETC 185.32 CLP-154.60

DLA 47.64 RAL 15.83 RAD 6567.6 VEL 11.688 PTH 2.06 VHP 5.55_ CPA -21.54 RAP 37.12 ECC 1.2505

L-I TIME IN| LAT IN| LCNG IN| RT ASC INJ AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

4708.41 -_4.13 194._6 247.66 54,49 I8 22 49 ]608.4 -38.50 186.36

2718.00 _4.12 79.29 247.65 54.48 _ 5 2J 2118.0 -]8.49 7J.38

4208.41 -34.13 194.26 247.66 54.49 18 22 49 3608,4 -]8.50 186.36

27]8.00 -34.I2 79.29 247.65 54.48 2 5 ZI 2158.0 -]8.49 71.38

4L_38.41 -34.1] 194.26 247.66 54.49 18 22 49 ]608.4 -]8.50 186.36

2718.00 -34.12 79.29 247.65 54,48 2 5 21 2138.0 -]8.49 71.38

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4886.3 SGR 840.8 S_] 316.8 ST _024.2 SR 715.9 55 1115.5

RRT .9192 RRF .9432 RTF ,9511 CRT .9922 CRS -.9996 CST -.9892
S,_ 4958.| R2_ .1604 RJ] .9548 LSA ]297.4 MSA 170.8 554 11.4

SGI 4947.3 $62 327.0 THA 9.03 ELI 3106.5 EL2 87.0 ALF 13.23

LAUNCH GATE RE8 7 J969 FLIGHT TIME 164.00 ARRIVAL GATE JUL 21 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .00 LOL I38.05 VL

RP 108.66 LAP -3.26 LOP 2.86 VP

RC 144.478 GL ]5,23 GP -29.17 ZAL

PLANE TOCENTRIC CONIC

C3 14.414 VHL ].797

LNCH AZMTH LNCH TIME

5O.97 17 32 29

I_9.03 1 32

50.97 17 32 29

129.0] i 32 20

50.97 17 32 29

129.0] J ]2

0IFFER_NTIAL CORRECTIONS

TOE 2.0107 TRA -.4980 TC3-5.0032 BAU .9695

ROE .4521 RRA .0030 RC3 -.5282 FAU .06246

FOE 1.4834 FRA .1474 FC3-].7516 BS_ J5986

B0E 2,06(]9 8RA .49_ 8C_ 5.0510 FSP -1060

OISTANCE 472,913

_7.229 G_L -.52 AZL 85,39 H_A 224.91 5_44 125.50 ECC .1759] IN( 4.6113 Vl 30.196

37.2i9 GAP 6.59 AZP 93._7 TAL 182.43 TAP 47.35 RCA 103.42 APO 147.58 V2 34.875

98.13 ZAP 142.84 ET$ 315,17 2AE 1?7.07 ETE g_03.8] 7AC 124.25 ETC 184.86 CLP-155.88

OLA 46.85 RAL Ig._9 RAO 6567.6 VEL 11.653 PTH 2.05 VHP 5.597 0PA -18.79 RAP 37.69 ECC 1.2372

L-I TIME IN| LAT IN| LONG IN| RT AS([ IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

4187.23 -34.11 19_.21 _50.49 55.69 18 42 I7 3587.2 -38.34 184.20

2734.83 -34,10 18.97 _50.48 55.68 2 17 55 2I_4.8 -]8.3] 70.96

4187.23 -34.11 192.21 _0.49 55.69 18 42 17 ]587.2 -38.34 184._0

2734.83 -34.|0 78.97 250.48 55,68 2 17 55 2114.8 -38.3] 70.96

4187.23 -34,11 192.21 250.49 55.69 18 42 17 3587.2 -38.34 184,20

2734.8] -34.10 78.97 _50,48 55.68 2 17 55 2114.8 -38.3] 70,96

MI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

S(,T 4984.8 SGR 791.4 865 314.3 ST 3054.3 88 682.3 SS 1084,4
RRT .9091RRF .9281RTF .9517 CRT .9936 CRS -.9990 CST -.9885

S(,B 5047._ R2] .1420 R|] .9531 LSA 3]07.9 MSA 166.9 5SA 12,6

SGI 5036.6 SG2 326.3 THA 8.25 ELI ]128.7 EL2 75.0 ALF 12.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH CATE FEE 7 1969 FLIGHT TIME 166,00 ARRIVAL GATE JUL 23 I969

HELIOEENTRIC CONIC 01STANCE 478.806

RL |47.55 LAL ._ LL'_L J]8.05 VL 27.192 GAL -.ZZ AIL 65.70 HCA 226.08 SMA 125.26 ECC .17800 IN( 4,2982 Vl )0.196

RP I08.63 LAP }.20 LC# 6.09 VP 37._19l GAP 6.87 AZP 92.87 TAL 181.0I TAP 49.09 RCA 102.96 APO147.56 V2 34.885

RE 146.754 CL 55.?9 GP -77.I6 7AL 96.09 ZAP 149.07 ETS 315.37 ZAE 127.56 ETE L'02.18 ZAE 126.02 ET( 184.44 (LP-I57.I}

PLANETC([NTRIC CC_IC

C3 I5.79(] VHL 3.713 CLA 46.10 RAL 24.03 RAO 6567.5 VEL 11.626 PTH 2.04 VHP 5.665 0PA -16.26 RAP 38.46 ECC 1.2269

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LON6 INJ RT AS_ INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ ? LONG

51.96 17 52 }4 4168.39 -34.00 190.54 2§}.57 56.76 19 2 2 3969.4 -38.10 182.25

27_.Oa I 45 15 7734.|5 -33.99 78.81 253.56 56.74 2 30 49 2|34.2 -38.09 70.73

51.96 17 52 3a 4168.39 -34.00 |90.34 253.57 56.76 19 Z 2 3568.4 -38.10 182.25

128.O4 | 45 IS 7734.I5 -33.99 78.81 253.56 56.74 2 30 49 2134.2 -38.09 70.73

91.96 17 52 34 4168.39 -34.0(9 190.54 253.57 56.76 19 2 2 3568.4 -38.10 182.25

178.(]4 l 49 15 7734.15 -33.99 78.8! 253.56 56.74 2 30 49 2134.2 -38.09 70.73

CIFFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TEE 1.9831 TRA -.3481 TC3-5.3631 BAU .9928 .�GT 5082.0 _ 750.5 ._._} 310.! 5T }070.8 SR 654.5 55 1049.0

RDE .474_ RRA .0195 RE3 -.4916 FAU .06064 RRT .8973 RRF .9109 RTF .9510 CRT .9952 ERS -.9979 CST -.9878

FCE 1.3d34 FRA .2591 FC3-3.8072 8SP 16362 S(,B 5137.1 R_3 .1225 RI} .9520 LSA 3306.4 MSA 163.1 SSA 13.8

BEE 2.0?79 _RA .3486 BE3 5.3855 r.'.'.'.'.'.'.'.'.'__ -1053 S(,! 5|26.6 ._G2 3_.4 THA 7.58 ELl 3139.2 EL2 62.8 ALF lI .98

LAUNCH GATE FE_ 7 1969 FLIGHT TIME |68.00 ARRIVAL GATE JUL 25 1969

H[LICWCENTRIC CONIC OISTAN(.£ 484.683

RL 147.55 LAL .O0 LL_ I38.05 VL 27.154 GAL .09 AZL 85.99 HCA 231.25 SMA 125.02 EEC .18023 IN( 4.0128 VI ]O.196

RP I08.59 LAP -3,13 LOP 9.23 VP 37.J84 GAP 7,|5 AZP 9_,5| TAL J79,57 TAP 50,83 REA 10_.49 APO J47.55 V2 34.897

RC I48.977 GL 31.37 CP -25.37 7AL 93.86 ZAP 147.12 ET$ 315.49 ZAE l_7.94 ETE 2{:K}.70 ZAC 127.82 ETC 184.05 (LP-158.35

PLANE TOCENTRIC CONIC

C3 13.322 VHL }.65_ DLA 45.36 RAL 28.23 RAO 6567.5 VEL 11.606 PTH 2.03 VHP 5.751 OPA -13.93 RAP 39.40 E(C 1.2192
LNCH ATMTH LINCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_W_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LON6

92.95 18 12 59 4_51.49 -33.80 |_8.60 256._8 57.72 19 22 10 3551.5 -37.78 180.46

I_7.O5 I 58 22 2736.OO -33.78 78.83 256.87 57.7! 2 43 58 2136.0 -37.77 70.68

52.95 18 12 59 4151.49 -33._O 188._O 256.68 57.72 19 22 10 3551.5 -37.78 180.46

]27.O5 I 58 22 2736.00 -33.78 78.83 _56.87 57.71 2 43 58 2136.0 -37.77 70.68

52.95 J8 12 59 4151.49 -33.80 188.60 256.88 57.72 19 22 |0 3551.5 -37.78 180.46

127.O5 I 58 22 2736.00 -33.78 78.83 256.87 57.71 2 43 58 2136.O -37.77 70.68

CIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.9590 TRA -.1832 TC3-5.6542 BAU 1.0101 S6T 516_.4 S(,R 716.7 .._,} _103.5 ST )080.1 SR 634.4 SS 1017.2

ROE .4038 RRA .0368 RE3 -.4443 FAU .05775 RRT .8794 RRF .8915 RTF" .9484 CRT .9966 ERS -.9960 EST -.9866

rOE 1.2910 FRA .3787 FC3-3.7531 8SP 16344 _ 52]2.9 R23 .l|32 R|} .9493 LS_ 3301.l M5_ 162.9 SSA 15.1

8OE 2.0002 BRA .1869 8C_ 5.6716 FSP -988 ._1 5_01.9 ._2 }38.8 7H_ 6.99 ELI 3144.4 EL2 51 .3 _LF I1 .60

L_UNCH OA TE FEB 7 |969 FLIGHT TIME 170.00 _RRIV_L D_ TE JUL 77 1969

HELIOfENTRIC CL-W,lC OISTANCE 490.546

RL 147.55 LAL .00 LL__ 138.05 VL 77.117 GAL .42 AZL 86.25 H(A _34.43 _A 124.78 [CC .|8264 INC 3.7_I6 VI 30.196

RP I08.56 LAP -3.09 LL'_(:_ I?.42 VP )7.I6_ GAP 7.43 AZP 92.I8 TAL 178.]1 TAP 5_.55 RC_ I01.99 APO ]47.57 V2 34.908

RE 151.?O4 GL ?9.49 CP -_.78 ZAL 91.45 ZAP 149.02 ETS 315.51ZA£ 128.23 ET£ 199.37 2_C 129.67 EtC 193.69 CLP-J59.54

PLANE TL"WCENTRIC CL_/WIC

C3 I?.993 VHL },_15 CLA 44.61RAL }?.49 RAO 6567.5 VEL II.59_ PTH Z.03 VHP 5.853 DPA -11,76 RAP 40.49 ECC 1.2138

LNCH AZHTH LNCH TIME L-] TIME INJ LAT INJ LONG IINJ RT A_C INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.96 18 35 48 4136.13 -33.49 186.96 260.39 58.60 19 42 44 3536.1 -37.36 178.78

126.04 ? II 57 ?740.57 -33.48 79.02 26(_.38 58.59 2 57 13 2140.6 -37.35 70.84

53.96 |8 33 48 4j36.l] -53.49 186.96 260.39 58.6.0 19 42 44 3536.1 -37.36 178.78

126.04 ? II 57 2740.97 -33.48 79.02 260.}8 58.59 2 57 13 2140.6 -37.35 70.84

53.96 18 33 48 4|36,]3 -33,49 186.96 260.39 58.60 19 42 44 3536.1 -37.36 178.78

176.O4 ? 11 52 2740.57 -33.48 79.02 260.38 58.59 2 57 13 2140.6 -37.35 70.84

8IFFERENTIAL CL_RRECTICN5 HI0-COURS_E EXECUTION ACCURACY ORBIT OETE_WIN_TION A(CUR_CY

rCE 1.92_2 TRA -.O193 TC_-5.9207 _AU 1.0309 S6T 5247.5 56R 687.5 S(,3 296.5 ST 3054.8 SR 612.0 SS 966.7
RCE .3844 RRA .[]485 RC3 -.4102 FAU .05553 RRT .8656 RRF .8707 RTF .9489 CRT .9980 CRS -.9932 CST -.9855

F_E |.|_5(U FRA .473| rC3-3.6998 8SP 16787 S_8 5292.4 R23 .0915 R13 .9496 LS_ 3258.1 MS_ 158.9 SS_ 16.3

_OE I .9583 SRA .0577 _C3 5.9349 FSP -989 S_1 528_.3 $62 342.0 THA 6.50 EL1 3115.3 EL2 38.1 ALF |_ .31

LAUNCH GATE FEG 7 1969 FLIGHT TIME 172.00 ARRIVAL CATE JUL 29 1969

HELIOCENTRIC CONIC DISTANCE 496.39_

RL |47,55 LAL ,00 LC_ 138.05 VL 27.079 6AL .76 AZL 86.49 NCA 2}7,6! SMA !24.54 £CC .18524 ]NC 3.9102 VI ]0.196

RP 108.57 LAP -2.96 LOP 15.61 VP 37.I51 GAP 7.73 _ZP 91.88 TAL 176.64 TAP 54.25 RCA 101.47 APO 147.61 V2 34.920

RE 153.416 6L 27.61 GP -22.37 ZAL 88.88 ZAP I_W_.78 £T5 3!5.43 ZAE 128.45 ETE 198.19 Z_C 131.56 ETC 183.35 CLP-160.69
PLANET,:(ENTRIC CONIC

c] 12.795 VHL 3.577 DLA 43.83 RAL 36.79 RA0 6567.5 VEL 1J.584 PTH 2.03 VHP 5.968 0PA -9.75 RAP 41.71 ECC 1.2105

LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.[]_ I8 55 7 41_1.81 -33.08 !85.36 264.08 59.42 20 3 49 3521.8 -36,86 I77,17

|74._7 2 24 52 2748.L:>0 -33.07 79.42 264.07 59.41 3 10 21 2148.Z -36.85 71.22

55.[]5 18 55 7 41_1.81 -33.08 185.36 264.08 59.42 ZO 3 49 3521.8 -36.86 I77.17
_ _7 2 24 32 2748.20 -33.07 79.42 264.07 59.4! 3 10 21 2148.2 -36.85 71.22

55._5 18 55 7 4121.81 -33.08 185.36 264.08 59.42 L_] 3 49 3521.8 -36.86 177.17

|2=.97 2 24 32 2748.20 -33.07 79.42 264.07 59.41 3 10 2I 2148.2 -36.85 71.2g

CIFFERENTIAL CC_RECTIONS HIO-(OURSE EXECUTION ACCURACY ORBIT 0ETERIAINATION ACCURACY

TEE I.H76I TRA .1537 TC5-6.131I 8AU 1.0505 S_T 5327.7 S_ 663.9 SG3 288.6 ST _0]0.0 _R 593.9 SS 915.4

RCE .3698 RRA ,0600 RE3 -.3751 FAU .05298 RRT ,8490 RRf: .8488 RTF .9490 CRT .9990 CRS -.9889 CST -.9839

FOE 1.08_3 FRA ,5646 FC3-3.5856 8SP 17102 S_8 5368.9 RE] .0750 RI3 .9495 LSA 3197.8 MSA 156.9 SSA I 7.6

_CE 1,9|27 BRA .1650 _C] 6.142_ FSP -967 S_| 5357.6 S_2 34818 THA 6,07 ELI }068.0 EL2 26.1 ALF If.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_

LAUNCH CAT[ FE6 ? 1969 FLIGHT TtHE ]74.0[} ARRIVAL CATE JUL 31 1969

HELIOCENTRIC CONIC

RL 147,55 LAL .DO LOL |38.05 VL

RP 108,48 LAP -?,87 LOP |8,80 VP

RC 155.6l? GL ?5.75 6P -?l,]O ZAL

PLANCTOCENTRIC CONIC

C3 17.714 VHL 3.566

LNCH ATMTH LNCH TIME

56.]7 19 16 55

I73.83 2 37 13

56.17 I9 ]6 55

123.83 _ 37 ]3

56.]7 19 16 55

1Z3,83 Z 37 13

0IFFERENT]AL CCRREC7|C_NS

TOE ].8767 TRA .3364 TC3-6,2766 BAU 1.0685

ROE .3590 RRA .0717 RC3 -.3416 FAU .05032

r0E .9834 FRA .6517 FC3-3.4262 8SP 17373

Co? ],8617 BRA .3438 8C3 6.2859 FSP -940

DISTANCE 507.?_C}

?7.04| GAL l.!? AZL 86.71HCA ?40.79 SMA I74.30 £CC .]8805 INC 3.2850 Vl 30.196

37,]35 GAP 8,0? AZP 91,60 TAL 175,|6 TAP 55,95 RCA ]00,93 APO ]47.67 V? ]4.932

86,]8 2AP |52.4_ £TS 3]5.23 ZAE 128.62 ETE 197.]2 7AC |33.48 ETC 183,O? CLP-J61.SZ

CLA 43,01RAL 41.11 RAg 6567,5 VEL 11.580 PTH 2,05 VHP 6,096 OPA -7,86 RAP 43.04 ECC ].ZOO?

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AI_4TH IN] TII4_ PC) CST TIM IN] 2 LA T IN] Z LONG

4108,27 -32,56 183,79 267,92 60,19 20 25 23 3508,3 -36,25 ]75,60

2759.]0 -32.55 80,03 267.9! 60.18 3 23 12 7159.1 -56.74 7].84

4108.27 -32.56 183.79 267.92 60.19 20 25 ?3 3508,3 -36.75 175,60

7759.10 -3?.55 80.03 267.9! 60.18 3 23 12 ?]59.1 -36.74 71.84

4108,27 -32.36 163,79 267.92 60.19 20 25 23 3506.3 -36.25 175.60

2759,10 -32,55 80,03 267,91 60,18 3 23 12 2]59,1 -36,24 71,84
MID-COUR_ E_ECUTION ACCURACY CRSIT 0£TERMINATION ACCURACY

&GT 5403.0 SGR 645.5 SG3 280,2 ST ?945,9 SR 578,9 SS 863.3

RRT .8312 _ '82_ RTF .9492 CRT ,9994 CRS -,9826 CST -.9820

SGB 5441,4 RZ3 .0618 R13 .9496 LSA 3119,9 MSA 156.6 SSA ]8,7
•$61 5429.7 SG2 357,i THA 5,70 EL] 3002,1 EL2 19.0 ALF II ,11

LAUNCH CATE FEB 7 ]969 FLIGHT TIME 176.00 ARRIVAL CArE AUG ? ]969

HELICKENTRIE CONIC

RL 147,35 LAL .00
RP IO8.45 LAP -2,76

RE 157.797 GL 23.90

PLAMETCCENTRIC CONIC

C3 12,755 VHL 3.571

LNC.H AAMTH LNCH TIME

57.40 J9 39 14
I_2.60 2 49 ]9

57.40 19 39 14

177.60 ? 49 19

57,40 19 39 14

172.60 2 49 19

0IFFEENTIAL CORRECTIONS

TDE J.7688 TRA .3299 TC3-6,35|4 _AU 1.0844

RI_E ,3310 RRA ,0823 RC3 -.3094 FAU .04754
rOE .8874 FRA .7340 FC3-3.2266 8_ 17565

BO£ ].8033 BRA .5363 8C3 6,3569 FSP -906

DISTANCE 508,O3(]

LOT 158,05 VL 27,(_3 GAL 1,49 AZL 66,93 _A 243,97 5MA 124,06 ECC ,19104 INC 3.073? Vl 30.J96

LOP 21.99 VP 37,119 GAP 8,33 AZP 9|,35 TAL 173,67 TAP 57,64 RCA 100.36 APO 147,76 V2 34.945

GP -19,97 2AL 83,) 2AP 133.95 ETS 314,91 ZAE 128,76 £T£ 196.18 7AC 135,44 ETC 187,70 CLP-16_.91

OLA 4Z,13 RAL 45.43 RAO 6567,5 VlEL 11.58_ PTH 2.03 VHP 6,235 _PA -6,JO RAP 44.48 ECC 1,7099
L-I TIME[ IN] LAT IN] LONG IN] RT ASAC IN] AAMTH IN] TIME I%9 CST TIM INJ ? LATINJ ? LONG

4095.12 -31,94 162.21 _71.88 60,92 20 47 29 3495,1 -35.54 174,O4

2773,64 -3J.92 _O,gO _71,87 60.91 3 35 3? ?]73,6 -55,55 72,7Z

4095.12 -3J.94 182.21 271.86 60,92 20 47 29 3495.J -35.54 174.O4

2773.64 -31.92 80.gO 271.67 60.91 3 35 32 2173.6 -35.53 77.77

4095.1_ -31,94 182.2J _7|.88 60,92 20 47 29 3495.] -35.54 ]74.O4

2773,64 -3J,92 BO.gO 271,87 60,91 3 35 32 2173,6 -35.53 77.77
MID-COURSE EXECUTICN ACCURACY ORB]7 0ETERMINATION ACCURACY

SGT 5472.5 SGR 6_.5 SG3 271.3 ST 2861.6 SR 565.6 SS 809.6
RRT .81_7 RRF .8049 RTF .9495 CRT .9990 CRS -.9735 CST -.9797

SI,8 5506.7 R_3 ,0511 R|3 ,9498 LSA _023,0 MSA 158.2 SSA 19.8

SGI 5496.5 562 565.8 THA 5,37 ELI 2916,8 EL? ?4,6 ALF II .l 7

LAUNCH CArE FEB 7 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .OO

RP I08.4l LAP -?.65

RC 159,953 GL ??.07

PLAN(TOCENTRIC CONIC

C5 12,918 VHL 3,594

LNCH AZMTH LN_H TIME

58.75 20 ? ?

17t,25 3 0 38
58.75 20 ? ?

121.25 3 0 38

58.75 L%1 ? 2
121.25 3 O }8

FLIGHT TIME 178.00 ARRIVAL DATE AUG 4 1969

01STANCE 513.820

LOT 1_8,05 VL ?6.965 GAL |.88 AlL 87,15 HCA 747.]6 S_A 123,85 ECC .]9428 INC ?,8125 vJ 30,196

LOP 25,18 VP 37,104 GAP 8.64 AZP 91,12 TAL 177.16 TAP 59,3? RCA 99.77 APO 147.88 V2 34,957

GP -18.95 Z4L 80,49 ZAP 155,38 ETS 3]4,46 ?AE ]?8,86 ETE I95,35 ZAC ]57,44 EfC 182,38 CLP-163,98

CLA 41.19 RAL 49,70 RA0 6567.5 VEL 11.589 PTH 2,03 VHP 6.586 OPA -4.45 RAP 46.00 ECC 1.2176

L-I TIN? INJ LAT IN] LONG IN] RT AS( INJ A_4TH IN] TIME PO CST TIM INJ ? LAT IN] Z LONG

4082.03 -3].20 180.60 275.93 6|.62 ?J ]O 4 3482.0 -34.77 177.45

7792.15 -3|.19 87.03 275.92 61.6J ] 47 lO 7197.2 -34.71 73.89

408_,03 -31.20 180.60 275.93 61,62 ?l ]0 4 3482.0 -34.77 ]??,45

2792,15 -31,19 62,05 275.9_ 61,61 5 47 ]0 ?]9Z.? -34.71 73,89

4082.03 -31.20 180.60 275,93 61,62 21 10 4 5482.0 -34.72 172,45

2792,15 -3J,19 82,03 Z75.92 61.61 3 47 10 ?]92.? -34.71 7].89

DIFFERENTIAL CORRECTIONS MIO-COURt_ EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

TOE 1.6997 'IRA ,7318 TC3-6.3683 8AU 1,J009 Y.,T 5540.8 _ 6|8,3 Y.,3 262.5 ST 275?.7 SR 55?.9 SS 753.1

RCE .3448 RRA ,0934 RC3 -,28J8 FAU ,04494 RRT ,7949 RRF ,78_ RTF ,9502 CRT ,9973 CRS -.9605 CST -.9766

FOE .79L>C) FRA .8101 FC3-3.0122 8SP ]7796 SG8 5575,2 _3 .0411 R13 .9505 LSA ?9(32.3 MSA 167.? SSA ?0,5

flOE 1.7343 8RA .7377 8C3 6.3746 FSP -876 Y.,I 5562.6 S(,2 373.7 THA 5,09 ELI 2807.4 EL? 39.8 ALF 11.33

LAUNCH DATE FEB 7 t_9 FLI_4T TINE 180.00 ARRIVAL CATE AUG 6 1969

PELIOCENTRIC CONIC

RL 147.53 LAL .00

RP 108.37 LAP -2,32

RE 162.097 GL 20.26

PLANE TC_ENTRIC CONIC

C3 13.205 VHL 3.634

LNCH AZHTH LN_H TIME
_.21 20 25 21

119.79 3 10 53

60.21 20 25 ?l

119.79 3 10 53

60.71 2O 25 21

119,79 3 tO 53

LOT 1_,05 VL

LOP 26.37 VP

GP -18.03 ZAL

01STANCE 519.587

26,927 GAL 2._9 AAL 67.32 PICA 250,35 SMA 123.59 ECC .19717 INC 2.6809 VJ Ikq.196

37.086 GAP 8.97 A_P 90.90 TAL 170.65 TAP 61.00 RCA 99.15 APO 148.03 v? 34.970

77,55 ZAP 156,72 ETS 313,67 ?AE 126,94 ETE 194,57 2AC 139,47 £TC 182.05 CLP-165,O2

OLA 40.18 RAL

L-I *iME IN] LAT

A068.53 _ -)0.35

2815.13 -_0.34

4068.53 -30,35

2815.13 -_O.34

4068.53 -_0.55

2815.13 -30.34

01FFEREN71AL CORRECTIONS

TOE 1.6201 TRA .9427 TC3-6,3183 8AU 1.1163

ROE .3405 _A .I045 RE3 -.2564 FAU .04235

FOE .6989 FRA .8803 FC3-2.7769 8SP I951

80£ 1.6555 8RA .9485 8C3 6.3235 rSP -850

53.91 RAO 6567.5 V_L 11.601 PTH 2.03 VHP 6.547 CPA -2.89 RAP 47,61 ECC 1.7175

IN] LONG IN] RT ASC IN] ATMTH IN] TIM([ PO CST TIM IN] ? LAT IN] ? LONG

178.92 280.04 62.29 21 33 ]0 3468.5 -33.79 170,81

83.47 2_0.03 62.28 5 57 49 ?ZI5.1 -33.78 75.37

178,9"1_ 280,04 62.29 21 33 I0 3468.5 -33,79 170.81
83,47 _80.03 62.28 3 57 49 2215.1 -35.78 75.37

178,92 _0,04 62.29 2J 33 10 3468,5 -53.79 170,81

63.47 280.03 6_,28 3 57 49 _?]5.! -33.78 75.37

MIO-COUR&E. EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5603.2 SGR 607.8 SG3 253.2 ST 2623.9 SR 540,7 SS 696.3

RRT .7771RRF .7632 RTF .951] CRT .9936 CRS -,94?3 CST -.9727

5636.1 R_3 ,0328 RI3 .9513 LSA 2762.8 MSA 169.O SSA 71.O

S(,J 5623.2 S(,2 381.2 THA 4.84 ELI 2678.4 EL_ 59,7 ALF 11.58

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69D

LAUNCH CAT? FEe 7 1969 FLIGHT TtH£ 18E.0!] ARRIVAL GATE AUG B 1969

HELIOCENTRIC CONIC

RL |47.55 LAL .GO

RP 10N.33 LAP -2.39

RC 164.221 GL IB.46

PLANE_TOC£NTRIC CONIC

C3 13.623 VHL 3.691

LNCH ASHTH LNCH TIME
6J.80 20 49 _0

JlS.ZO 3 19 5_

61.80 20 49 10

JJB.2O 3 19 55

61.60 20 49 10

118.?0 3 19 55

DIFFERENTIAL CORI_CTIONS

TOE 1.5348 TRA 1.1684 TC3-6.192! BAU 1.1766
ROE .3383 RRA .1165 RE3 -.2316 FAU .03967

FOE .6120 FRA .9494 _C3-Z.5210 BSP I8J93

BOE 1.§7J6 BRA 1.1742 BE3 6.I965 FSP -616

CISTANCE §75,33]

LOC 138.O5 VL 26.d90 GAL ?.?l AZL H7.50 HCA 753.54 SHA J23.36 ECC .20154 INC 2.4966 Vl 30.196

LOP 31.57 VP 37.073 GAP 9.31 AZP _3.7J TAL 169.14 TAP 62.68 RCA 98.50 APO 148.?? V? 34,983

GP -17.?0 ZAL 74.56 ZAP 157.98 ET5 3]3.13 7AE J79.00 ETE 193.69 ?AC 141.52 ETC 181.7! CLP-166.04

OLA 39.1Z RAL §6.03 RAG 6567.5 VEL 11.619 PTH ?.04 VHP 6.720 OPA -1,47 RAP 49.30 ECC |.2_47

L-I TIME INJ LAT INJ LONG [NJ RT ASC IN/ ATHTH INJ TIME PO CST TIM INJ _ LAT INJ ? LONG

4054.34 -79.40 177.26 784.18 67.94 27 56 44 J454.3 -32.77 I69.10
?842.89 -?9.39 65.74 284.18 62.93 4 7 17 2_42.9 -32.76 77.J9

4054.34 -29.40 177.16 784.18 67.94 ?J 56 44 3454.3 -37,77 169.10

2842.89 -?9.39 85.24 264.18 62,93 4 7 17 2247.9 -32.76 77.J9

4054.34 -29.40 177.16 284.18 62.94 ?I 56 44 3454.3 -32.77 169.10

2847.89 -29._9 85.74 ?64.18 67.93 4 7 17 2?4?.9 -32.76 77.19
MIC-CCUR_ EXECUTION ACCURACY ORBIT OETERMINAT]ON ACCURACY

.%T 5659.9 SGR _99.4 S_3 ?44.0 ST _4_7.4 SR 579.8 SS 644.0

RRT .7597 RRF .7443 RTF .9517 CRT .9877 CRS -.9177 CST -.9680

SGB 569J.6 R'_3 ,0_75 RJ3 .95J8 LSA _61 7.2 MSA 179.8 SSA 21.J

SGI 5678.3 S_,? 38_.5 THA 4.62 ELl 754J .8 EL2 _?.8 ALF 11.89

LAUI,,_.H OATE FEB 7 1969 FLIGHT TIME 184.OO ARRIVAL DATE AUG 10 1969

M_LIOCENTRIC CONIC

RL 147.55 LAL .00

RP 108.29 LAP -2.26

RC 166.326 GL 16.74

PLANETOCENTRIC CONIC

C3 14.183 VHL 3.766
LNCH AZMTM LNCH T|IAE

63.53 2I 13 29

I16.47 3 _7 _7

63.53 21 13 29

116.47 3 27 27

63.53 _J I3

116.47 3 27 _7

DISTANCE 531.048

LOL 138.O5 Vt Z6.857 GAL 3.I6 ATL 87.6_ HEA 75_.73 SMA J23.I3 ECC .20559 INC ?.3167 V] 10.196

LOP 34.77 VP 37.036 GAP 9.66 AZP 90.53 TAL 167.62 TAP 64.35 RCA 97.81 APO 148.44 V2 34.996

GP -16.45 2AL 71.60 ZAP 159.17 ETS 317.73 7AE 129.05 ET£ 193.28 2AC 143.61ETC ]81.34 CLP-167.04

0LA 38.00 RAL 61.07 RAO 6567,6 VEL 1J.643 PTH 2.04 VHP 6.905 CPA -.04 RAP 5J.05 ECC 1.2334
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A;VMTH INJ TIHE PO CST TIM INJ ? LAT INJ ? LONG

4039.01 -28.35 17_._9 _88.34 63.57 _ _ 48 3439.0 -31.66 161.28

2875,89 -28.34 67.38 288.34 63.56 4 |5 23 ?275.9 -31.65 79.3#

4039.0! -Z8.35 175._9 288.34 63.57 _2 _ 48 3439.0 -31.66 167._8

267_.89 -_8.34 87.38 Z88.34 63,56 4 15 23 2275.9 -31,65 79.38

4039.0! -_8.3fl 175._9 #_8.34 63.57 2_ L_ 48 3439.0 -31.66 167.28

2875.89 -28.34 87.38 288.34 63.56 4 J5 23 ??75.9 -31.65 79.38

DIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4367 TRA !.40!4 TC3-6.0!84 _AU I.|4|8 SGT 5713.7 SOR 591.5 _3 _34.8 ST Z335.7 S,R 518._ SS 59_.6

ROE .3370 RRA .1E87 RC3 -.2107 F_U .03721 RRT .7434 RRF .7767 RTF .93E6 CRT .9766 CRS -.6826 CST -.9621

FOE ._26! FRA 1.01L_0 FC3-_._714 _SP I84_5 SA;B 5744,3 R?3 .0719 R13 .9577 LSA _457.0 MSA 194.5 SSA 20.9

BOE !.4737 _A 1.4073 eC3 6.O_J FSP -790 S_1 5730.7 56_ 394.4 THA 4.4_ _LJ _390.0 _L? !08.9 ALF I_._5

LAUNCH OATE FEB 7 ]969 FLIGHT TIME I_6.00 ARRIVAL CATE AUG IZ 1969

HELIOCENTRIC CONIC CISTANCE 536.7_6

RL 147,35 LAL .00 LC_. 138.05 VL 76.814 GAL ).63 A7L 87.86 HCA 259.93 SMA 1_2.90 ECC .?0996 INC 2.1442 V] 30.196

RP I08._4 LAP -2.11 LOP 37.97 VP 37.044 GAP I0.02 A/P _l.]7 TAL 166.10 TAP 66.0} RCA 97.09 APO 148.70 V2 3_,010

RC 168.410 GL 15,04 GP -15.77 ZAL 68.65 ZAP 160.29 ETS }If.J5 7AE 129.09 ETE 192.74 lAG 145.71 ETC |60.94 CLP-168.02

PLANETOCENTRIC CONIC

C3 14.895 VHL 3.859 OLA 36.84 RAL 65.87 RA_ 6567.6 VEL 11.674 PTH ?.05 VHP 7.107 DPA 1.27 RAP 52.86 ECC 1.7451

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATHTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

65.39 21 38 Z5 4071.9(] -_7.73 173.27 292.50 64_17 27 45 26 347].9 -30.46 165.33

I14.61 3 33 15 2914.74 -77.22 89.92 29_.49 64.16 4 _; 49 7314.7 -30.45 81.98
65.39 21 38 ?5 407[,9(] -27.23 173.77 Z97.50 64.17 22 45 26 3421.9 -30.46 165.33

114.61 3 33 15 2914.74 -77._8 89.9_ 797.49 64.16 4 21 4_ 7314.7 -_0.45 81.98

65.39 ZI 38 25 4021,90 -77.23 173.77 _97.50 64,17 22 45 ?6 3471.9 -30.46 165.33

114.61 3 33 15 2914.74 -77.?? 89.9? 197,49 64.]6 4 ?] 49 2314.7 -_O.4fl 61.98

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY L"R_IT OETERtAINATION ACCURACY

TOE 1,3_03 TRA _.6466 TC3-5.790_ BAU 1.I536 SGT 576_'3 SGR 5_4.! SG3 2?5.7 ST ?I_1.3 5R 506.7 SS 546.5

ROE .3371 RRA .1415 RC3 -.1915 FAU .03480 RRT .7_80 RRF .7095 RTF .9535 CRT .9607 CRS -.8365 CST -.9554

FOE .4446 FRA 1.0715 FC3-Z.O?Z8 BSP 18634 SGB 5791.8 R'_3 .0175 R13 .9536 LSA 2795.1 MSA ?13.5 SSA ?0.4

gO? I .37_40RA I .6527 8C3 5.7933 FSP -763 _,1 5778.1 _ 3_.4 T_A 4.74 _LI ?735.1 EL2 138.2 ALF I2.62

LAUNCH OAT? FEB 7 1969 FLIGHT TIME |88.00 ARRIVAL GATE AUG 14 1969

HELIOCENTRIC CONIC
RL 147.55 LAL .OO

RP JOS.L_ LAP -J.96

RC 170.474 GL 13.39

PLAMETOCENTRIC CONIC

C3 15.775 VHL 3.972

LNCH ATMTH LNCH TIME
67,40 2? 4 1

112.60 3 37 5

67.40 22 4 1

112.60 3 37 5

67.40 22 4 J

112.60 3 37 5

DISTANCE 547.391

LOL I_.05 VL ?6.777 GAL 4.12 AZL 88.03 HCA 763.13 SMA 1?2.67 ECC .2146H INC 1.9736 Vt 30.196

LOP 41.17 VP 37.0_9 GAP IO.4J AZP 90.24 TAL 164.58 TAP 67.71 RCA 96.3_ APO 249.00 v2 35.023
GP -I5.15 ZAL 65.73 ZAP 161.35 ETS 309.89 ?AE |79.]? ETE 192.74 7AC 147.H4 ETC 180.50 CLP-|68.99

OLA 35.64 RAL 69,56 RA0 6567.6 VEL IJ.71_ PTH _.06 VHP 7,3JJ _PA ?.5J RAP 54,74 ECC J,2596

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _:, CST TIM INJ ? LAT INJ ? LONG
A00?.49 -_6.03 J71.07 796.64 64.75 ?3 10 A3 34(]2.5 29.20 163.20

_960.00 -76.07 9_.9I 296.63 64.74 4 ?6 ?5 73_1.0 -?g.J 9 85.04

4OO?.49 -76.03 |71.07 _96.64 64.75 ?3 10 43 3402.5 -29.20 163.?0

?�f_].O0 -26.07 97.91 296.63 64.74 4 26 25 736(1.0 -29.19 85.04

4OO?.49 -26.03 171.07 296.64 64.75 23 10 43 3402.5 -29.20 163.20

291W].00 -26.07 97.91 296.63 64.74 4 ?6 25 2360.0 -79.19 85.04

ORBIT CETERMINATION ACCURACY

ST ?03_.A S_ 495.3 SS 507.6

CRT .9357 CRS -.777_ CST -.9484

LSA 7139.5 MSA 236.7 SSA 19.7

ELI L_085.0 EL? 170.3 ALF 17.93

DIFFERENTIAL CCRR_CTIONS

TOE 1.2174 TRA 1,9053 TC3-5.5144 BAU 1.J636

RO£ .3385 RRA .1551 RE3 -.1734 FAU .03743

FOE .3684 FRA J.I?91 FC3-1.7799 BSP 18616

BOE 1.Z636 BRA 1.9116 6C3 5.5171FSP -737

MIO-COURSE EXECUTION ACCURACY

S6T 5806.0 ,_R 577.2 SG3 716.8

RRT .7137 RRF .6944 RTF .9543

5(;8 5834.6 _3 .0143 R|3 .9544

_1 5820.7 9:_,_ 403.3 THA 4.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CAT? FEB 7 1969 FLIGHT TIME 19(3.00 ARRIVAL CATE AUG JE 1969

HELIC'X_ENTRIC CONIC DISTANCE 548.009

RL 147.5._ LAL .DO LOL 139.05 VL ?6.740 GAL 4.64 AZL 99.19 HC4 ?66.33 ,_44 177.44 ECC .21978 INC I .8051 Vl 30.196

RP 109.16 LAP -1.80 LC_° 44.37 VP 37.015 GAP 10.81 AZP 90.17 TAL 163,06 TAP 69.39 RCA 95.=33 APO 149.35 V? 35,036

RE 172.518 GL 11.90 GP -14.59 ZAL 62.89 ZAP 16?,34 ETS 308,41 ZAE 129,14 ETE 191.90 ZAC 149.98 ETC 180.00 CLP-169.94
PLANE TOCENTR I C CONIC

C3 16.842 VHL 4.104 CLA 34.47 RAL 73.08 RAG 6567.7 VEL 11.757 PTH 2,08 VHP 7.535 DPA 3.67 RAP 56,66 ECC J.2772

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_WTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

69.57 ?? 30 31 3979,82 -24.77 168.63 300.75 65.31 23 36 51 3379.9 -27.99 160.82

110.43 3 38 39 3012.53 -?4.76 96.41 300.75 65.29 4 28 51 7412,5 -27.89 89.60

69.57 27 30 31 3979.82 -74.77 168.63 300.75 65.31 23 36 51 3379.8 -27.89 160.82

1i0.43 3 38 39 3012.53 -24.76 96,41 300.75 66.29 4 28 51 2412.5 -27.88 89.60

69.57 22 30 31 3979.92 -24.77 168.63 300.75 65.31 23 36 51 3379.8 -27.99 160.82

110.43 3 38 39 3012.53 -24.76 96,41 300,75 65,29 4 28 51 8417.5 -27.88 99.60

CIFFERENTIAL CCRR_CTIONS MI0-COUR._E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 1.1012 TRA 8.1807 TC3-5.1947 BAU 1.1702 5GT 5844.9 SGR 570.9 S(.3 ?08.3 ST 1999.9 SR 494.Z SS 477.6

ROE .3413 RRA .1697 RC3 -.1560 FAU .03005 RRT .7008 RRF .6814 RTF .9550 CRT .9010 CRS -.7(]60 CST -.94?5

FOE .2988 FRA 1.1862 FC3-1.5446 BSP 18905 _ 5872,8 R"Z3 .0124 R13 .955P LSA 1999.7 MSA 868.9 SSA 18.9

BCE 1.1528 BRA 8.1873 BE3 5.1971 FSP -706 $G! 5858.7 562 406.3 THA 3.93 ELI 1948.9 EL? L;_04.7 ALF 13,09

LAUNCH C)4TE FEB 7 1969 FLIGHT TIE 192.OO ARRIVAL 0ATE 4UG 18 1969

/_L |OCENTRJ ( CONIC

RL 147.55 LAL .DO LOL 1_.05 VL

RP lOB.12 LAP -1.64 LOP 47.58 VP

RC 174.540 GL 10.29 GP -14.0_ ZAL

PLANE TOCENTRIC CONIC

C3 18.118 VHL 4.257

LNCH AZMTM LNCH TIME

71.92 8_ 58 I4 ;23.47

108.08 3 37 33 -23.46

71,92 82 58 14 -23.47

108.08 3 37 33 -23.46

IIO.OO 4 51 47 -29.02
1 I0.00 E 4? 6 -|8.14

OIFFERENTIAL CORRECTIONS

TOE .9746 TRA _.4666 TC3-4.8587 OAU |.|774

ROE .3445 RRA .|847 RC3 -.1408 FAU .02787

FOE ._31| FRA 1.2395 FC3-1.3316 BSP J9079
B0£ i .0337 BRA 8.4735 BE3 4.8607 F,_ -682

OISTANC£ 553.586

2'6.703 GAL 5.18 AZL 88.36 P/CA 269.53 5HA 122,Z2 ECC .27529 INC I .6377 Vl 30.196
37.001 GAP |1.23 AZP 90.01 TAL 16],55 TAP 71.08 RCa 94.69 APO 149.76 V? 35.050

60.11 TAP 16_._8 ETS ]06.71 ZAE 1_9.16 ETE 191.40 ZAC 158,14 ETC 179.43 CLP-170.99

0LA 33.19 RAL 76.4_ RAO 6567.7 VEL IJ .B|I PTH _.09 VHP 7.773 OPA 4.77 RAP 58.63 ECC J .2998

L-! TIME INJ LAT INJ LONG INJ RT AS,(: INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG
3952.63 I_.87 ]04.83 _5,84 24 4 7 3352.6 -76.53 158.13

3073,56 100.51 304.8_ 65.93 4 88 46 ?473.6 -_6,52 97.77

3952,63 165.87 304.83 65.84 24 4 7 3352.6 -26.53 158.13

3073.56 I00.51 304.82 65.83 4 28 46 8473.6 -86.52 92.77

7845.71 85._9 307.27 71.09 5 39 13 2245.7 -31.38 76.94

Yz28.4s I09._ _._4 eo.52 3 40 55 2__5 -81.93 Io?.54
MID-COUR,_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5879,5 S(,R 563.7 SC3 E]O.O ST 1775.7 SR 472.8 SS 453.3

RRT .6889 RRT" .64589 RTF .9558 CRT .8526 CRS -.68(]2 CST -.9379

S6B 5906.5 R23 .0099 RI3 .9559 LSA 1869.9 MSA 891.5 SSA 16.1

SGI 5892.4 SG2 407.7 THA 3.80 ELl 18171,6 EL2 ?40.6 ALF 13.01

LAUNCH CATE FEB 7 1969 FLIGHT TIME 194.00 ARRIVAL CATE AUG _0 1969

HELIC_ENTRIC CONIC 01STANCE 559.115

RL 147.55 LAL .00 LOLI 38.05 VL ?6.666 GAL 5.76 ATL 88,5_ HCa 777.74 SMa

RP I_8,O8 L4P -1.47 LOP 50,79 VP 36.987 GAP 11.68 AZP 89.93 TAL 160,05 TAP

RC |76.542 GL 8.84 GP -i3.61 74L 57.43 ZAP 164.16 ETS 304.75 ZAE 129,16 ETE

PLAN_TOCENTRIC CONIC

C3 19.629 VHL 4.431CLA 31196 RAL 79.57 RA0 656i.8 VEL 11.975 PTH ?.lJ VHP

I78.00 ECC .23176 INC 1.4703 Vl 30.]96

7_.79 RC_ 93,79 APO 150._? v_ )5.063

191,03 7_C 154.51ETC 178.76 CLP-17J,_2

8.OZ_ OPA 5.81 RAP 60,65 ECC 1.3_3J

LN(H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ _ L4T INJ 8 LONG

74,53 ?3 27 50 3918,65 -2_.15 167.63 308.87 66.35 ?4 33 9 3318.6 -85.15 154.95

105.47 3 33 6 3145.27 -87.13 t05.36 308.86 66.34 4 85 31 8545.3 -85,14 97.68
74.53 83 77 50 3918.65 -2_.15 162.63 308.87 66.35 84 33 9 3318.6 -75.15 154.95

105.47 3 33 6 3145.27 -82.13 105.36 308.86 66,34 4 25 31 2545.3 -25.14 97,68

110.00 5 34 53 7768.16 -30.61 79.81 31_.27 73.98 6 ?I 1 8169.8 -3_,50 71,10
110.00 ? 79 9 3343,75 -14.16 116,19 304.49 58.56 3 ?4 53 2743.8 -|B.?? 109.42

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,8438 TRA 2.7678 TC3-4.5039 BAU 1.1884 SGT 5908.9 56R 556.1 SG3 192,0 ST 1674.9 ,GR 460.? SS 437.?
ROE .3497 R_A .8005 RC3 -.1265 FAU .07575 RRT .6781RRF .6577 RTF .9567 CRT .7890 CRS -.5857 CST -.9366

FOE ,1 684 FRA I .8917 FC3-1.1357 6SP 19233 568 5935.0 R23 .DO80 R13 .9567 LSA 1 767.8 MSA 380.Z SSA 17.3

BDE .9124 BRA 8.7750 BC3 4,5057 FSP -658 561 5920.9 562 407.9 THA 3,67 ELI 1714,8 EL8 776.1 _LF 12,56

LAUNCH GATE FEB 7 1969 FLIGHT TIME |_6._0 ARRIVAL GATE AUG Z? 1969

HELIOCENTRIC CONIC

RL 147,55 LAL .00

RP 108.O4 LAP -1,89

RC 178.583 6L 7.47

PLANETOCENTRIC CONIC

C3 Z1.409 VHL 4.687

LNCH AZMTH LN_H TIME
77.50 0 4 25

108.50 3 24 7

77.50 0 4 25

108.50 3 24 7

110.00 6 9 1

110.00 8 IB 48

DISTANCE 564.591

L(_I. 1_.O5 VL 26.630 GAL 6.37 AZL 88.70 H(A 275.95 S,MA 181.79 ECC .83774 INC 1.3018 Vl 30.196

LOP 54.00 VP 36,973 GAP 12.16 AZP 89.86 TAL 158.56 TAP 74,51 RCA 98.93 APO 150.74 vz 35.076

GP -13.18 7AL 54.86 ZAP 164.99 ETS 308.51 ZAE 129.16 ETE I90.70 ZA( 156.49 ETC 177.97 CLP-17_,75

DLA }0.74 RAL 88.54 RAD 6567.9 VEL 11,949 PTH 2.13 VHP 8.301 0PA 6.79 RAP 68.70 ECC 1.3523

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH JNJ TIME PO CST TIM INJ _ LAT INJ Z LONG

3873,98 -20.80 158.63 312.86 66.84 1 8 59 3273.9 -73.76 151.0]

3231.48 -20.79 111.24 312.85 66.83 4 17 59 2631.5 -23.74 103.63

3873,92 -20.80 158,63 312.86 66.84 1 9 59 3873.9 -23.76 151.01
3231,48 -20.79 111,24 312.85 66.83 4 17 59 8631.5 -23.74 I03.63

2716159 -31.58 76,07 316.86 76.02 6 54 17 7116.6 -33.11 67.81

3436.81 -10.79 121.30 ]07.37 57.37 3 15 59 ?836.8 -15.O2 114.74

ORBIT OETERMINATION ACCURACY

ST 1600.0 SR 447.9 SS 4?8.3

CRT .7105 CRS -.4876 CST -.9397

LSA 1690,4 HSA 346.5 SSA 16.5

ELI 1637.5 EL? 309.0 ALF 11.67

OlFFERENTIAL CORRECTIONS

TOE .7074 TRA 3.0863 TC3-4.1386 BAU 1.1850

ROE .3537 R_A .2169 RC3 -.1130 FAU .0_369
rOE .Ii03 FRA 1.3435 rE3 -.9580 BS,P 19366

BOE ,7909 BR4 3.0939 BE3 4.1408 FGP -634

MIO-COURSE EXECUTION ACCURACY
56T 5933.7 56R 548.1 5G3 184.3

RRT .6684 RRr .6478 RTF .9576
568 5958.9 R23 .0063 RJ3 .9576

561 5945.0 SG? 406.9 THA 3.55
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JPL .M 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-693

LAUNCH CATE FEB 7 1969 FLIGHT TII4[ 198.00 ARRIVAL OATE AUG ?4 1969

0ISTANEE 570.005

7.02 AZL BB.87 PICA
12.66 AZP 89.82 TAL

H[LIOCENTRIC CONIC

RL 147.55 LAL .DO LOt. 138.05 VL 26.594 GAL

RP 108.00 LAP -1.I2 LOP §7.2I VP 36.960 GAP

RC 180.483 GL 6.17 GP -12.79 ZAL 52.40 ZAP 165.76 ETS 299.97 ZAE

PLAN[TC_ENTRIC CONIC

C3 23.495 VHL 4.847 DLA 29.55 RAL 85.32 RAO 65_.0 VEL |2.036 PTH

279.16 StIA 121.57 ECC .24477 INC |.|515 VJ 30.196

157,08 TAP 76.24 RCA 91.81APO 151.33 vz 35.089

129.15 ETE 190.40 ZAC 158.66 ETC 177.02 CLP-173.68

2.|5 VHP 9.59A DPA 7.69 RAP 64.79 ECC 1.3867

INJ A_MTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

67.31 | 46 42 3208,3 -22.36 145.56

67.29 4 3 14 2742,3 -22.34 JJ1.33

70.01 4 47 57 2591.1 -25.21 101.15
64.56 3 35 55 2834.6 -19.54 liT.DO

77.58 7 22 55 2078.8 -33.48 64.32

56.60 3 IO 20 2919.7 -12.06 119.34

EXgCUTION ACCURACY ORBIT 0ETER_AINATION ACCURAC¢

S<,R 539.7 .T_3 177.I ST 1554,5 SR 435.7 SS 476.J

RRF .6396 RTF .9585 CRT .6204 CR$ -.3342 CST -.9458

R_3 .0055 R13 .9586 LSA 1628.7 HSA 367.6 5SA 15.7

5G2 404.8 THA 5.44 ELI |579,0 EL2 336.4 ALF 10.34

LNCH AZNTH LNCH TIE L-I TIME INJ LAT INJ LONG INJ RT A,_
81.18 0 43 14 3808.26 -19.45 153.13 516.81

98.82 3 7 3Z 3342.26 -!g.44 118,89 516.8|

IO(3.00 3 54 46 3191.15 -22.70 109.05 318.17

100.00 2 38 41 3434.61 -16.25 124,24 515.51

110.00 6 38 16 2678.79 -32.10 73.28 321.25

110.00 ? 11 40 3519.73 -7,72 125.75 310.40

OIFFERENTIAL CORRECTIONS HI0-COUR_E

TGE .5702 TRA 3.4258 TC3-3.7658 8AU 1.1853 SGT 5954,0

ROE .3596 RRA .2342 RC3 -,0997 FAU .02162 RRT ,6599

FOE .0580 FRA 1.3966 rE3 -.7968 BSP 19398 S(_ 5978.4

BOE .6742 BRA 3.43]8 BC3 3.767I FSP -607 SG| 5964,7

LAUN(H DATE FEB 7 J969 FLIGHT TINE 2DO.O0 ARRIVAL OATE AUG 26 1969

HELIOCENTRIC CO_IIC
RL I47.55 LAL .00

RP 107.96 LAP -.94

RE 182.422 GL 4.95

PLAf_TOC£NTRXC CONIC

C3 25.935 VHL 5,093

LNCH AZNTH LNCH TINE
87.95 I 48 40

97.05 2 22 53

10(3.00 4 46 42

I00.00 2 7 33
110.OO 7 4 6

1 IO .00 2 6 38

DISTANCE 575.348

LOL 138.05 VL 26.558 GAL 7.?0 AZL 89.04 I,_.4 282.37 S_A 121.56 £C( .25242 IN( .9575 vI 30.196
LCP 60,42 VP 38.946 GAP |5.20 AZP 89.79 TAL 155.63 TAP 78,00 RCA 90.72 APO 151.99 v2 35.102

GP -12.43 7AL 50.06 ZAP 1645.46 ET$ 297.09 ZAE 129.13 ET£ 190.12 ZAC 160.84 ETC 1 75.84 CLP-174.61

OLA 28.58 RAL 87.93 RAO 6568.0 VEL 12.137 PTH 2.18 VHP 8.910 OPA 8.54 RAP 66.91 ECC I.A268

L-I TINE INJ LAT INJ LCNG INJ RT A_ INJ AZNTH INJ 71142 PO (ST T_H INJ 2 LAT INJ 2 LONG

3655.02 -18.I0 141.27 3_0.72 67.76 2 49 55 3055.0 -20.96 133.76

3544.09 -18.09 153.15 520.71 67.75 3 2I 58 2944.1 -20,95 125.64
]080.59 -25.08 101.?0 523.38 73.18 5 38 2 2480.6 -27.14 93.51

3593.75 -11.38 133.55 317,48 62.17 3 7 26 2993.7 -15.02 126.65

2650,48 -32._0 71.16 325.49 78.77 7 48 17 2050.5 -33.7l 62.14
3596.63 -4.8! 129.81 313.52 56.12 3 6 34 2996.6 -9.23 123.50

CRBIT 0ETERNINATIE_N ACCURACY

ST 1550.5 SR 422.8 SS 428.0

CRT .5206 CR5 -.2431 C$T -.9542

LSA 1599.3 HSA 382.4 SSA 15.O

ELI 1547.! £L2 357.1ALF 8.65

OIFFER1ENTIAL CORRECTIONS

TOE .4245 I_A 3.7804 TC3-3.4052 BAU 1.1811

ROE ,3659 RRA .2flJ6 R¢_ -.0878 FAU .0J97_

FOE .0075 FRA 1.4480 FC3 -.6585 65P I9521
80E .5604 gRA 3.7887 8C5 5.4063 FSP -586

MIO-O3UR_E EXECUTION ACCURACY

$67 5969.0 56R 5_0.! SG3 170.2

RRT .6318 RRF .63J5 RTF .9597

S_ 5992.5 R23 .004! RI3 .9597
S6I 5979.0 562 401.3 THA 3.33

LAUNCH 0ATE FEB 7 1969 FLIGHT TI_E _32.00 ARRIVAL DATE AUG 28 1969

HELIOCENTRIC CONIC

RL 147,55 LAL .00

RP 107.92 LAP -.75

RC |84.340 GL 3.81

PLANCTC_ENTRIC CONIC

C3 28.785 VHL 5.365

LNCH A_MTH LNCH T|I4[

90.00 3 23 Z?

90.00 1 7 31

100.00 5 21 53

I[30.00 1 51 46

ltO.OO 7 27 17

110.00 2 2 51

DISTANCE 5_0.607

LOL 136.05 VL 26.523 GAL 8.44 kZL 89.22 HCA 285.59 SMA 121.15 ECC .26076 INC .7792 vJ 30.196

LOP 63.64 VP 36.932 GAP 13.78 AZP 89.79 TAL 154.20 TAP 79.79 RCA 89.56 APO 152.74 V2 55.114
GP -12.11ZAL 47,84 ZAP 167,11 £TS 293.84 ZA£ 129.10 ETE |89.86 ZAC 163.00 ETC 174.35 CLP-175.54

0LA 27.26 RAL 90.36 RA0 6568.2 VEL 12.254 PTH 2.20 VHP 9.251 CPA 9.34 RAP 69.05 ECC 1.4737

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ ATNTH INJ TINE PO CST TIM INJ _ LAT INJ 2 LONG

3403.73 -22.60 124.64 326.80 72.48 4 20 10 2803.7 -24.79 116.65

3847.24 -11.09 152.04 321.98 63.78 2 I1 39 3247.2 -14.53 145.05
3021.91 -26.17 97.68 327.94 75.0Z 6 12 15 2421.9 -27.97 89.34

3704.29 -7.80 139.80 320.24 61.05 2 53 30 3104.3 -11.60 133.08

2629,51 -32.77 69.59 329.64 79.67 8 11 6 2029.5 -33.84 60.52

3669.46 -2.04 133.62 316.69 55.87 3 4 1 ]069.5 -6.50 127,38

ORBIT DETERMINATION ACCURACY

ST 1529.5 SR 409.7 SS 433.6

CRT .4187 CR$ -.1612 CST -.9631

LSA _594.8 _5A 389.5 SSA I4,4

ELI 1539.6 £L2 369.6 ALF 6.79

DIFFERENTIAL CORRECTIONS

TOE .2746 TRA 4.1562 TC3-3.O536 8AU I.|755

ROE .3727 RRA .2694 RE3 -.0765 FAU .0|788

FOE -.039] FRA 1.5002 FC] -.5579 8SP 19627
B0E .4630 _RA 4.1649 BE3 3.0546 FSP -565

NID-CCURSE EXECUTION ACCURACY

SGT 5979.2 S_ 519.5 563 163.5

RRT .6443 RRF .6243 RTF .9611

S68 6001.8 R23 .00_0 R13 .961_

$61 5988.6 SG2 59_.7 TH_ 3.22

,LAC_NCH OATE rE8 7 1969 FLIGHT rI_ 204.D0 ARRIVAL (3ATE AUG _O 1969

HELIOCENTRIC CONIC

RL 147.55 LAL .OO

RP IO7.88 LAP -.56

RE 186.236 GL 2.75
PLANETC(ENTRIC CONIC

C3 32.115 VHL 5.667

LNCH ATMTH LNCH TIM_

90.00 4 1 8

90.00 0 47 54

IPO.O0 5 50 53
IOO.00 1 41 lO

110,(30 7 48 15

liD.DO I 59 58

DISTANCE 585.769

LOL 138.O5 VL 26.488 GAL 9.22 AZL 89.40 P_A 288,81 5HA 120.95 £CC .26987 INC .5952 vl 30.196
LOP 66.85 VP 56.919 GAP 14.40 AZP 89.8I TAL 152.79 TAP 81.60 RCA 88.31 APO 153.58 V2 35.126

GP -11.81 ZAL 45.75 ZAP 167.69 £TS 290.19 7AE 129.05 £TE 189.62 7AC 165.15 ETC 172.43 CLP-176.48

OLA 26.17 RAL 92.62 RAD 6568.3 VEL 12,389 PTH 2.24 VHP 9.620 eP_ 10.08 RAP 71 .21 £CC 1.5285

L-I TIE INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ T_I_ PO CST TIM JNJ 2 LAT INJ 2 LONG

3335.61 -23.95 1213.08 331.41 74.39 4 56 44 2735.6 -25,84 111.94

3970.28 -7.31 159.10 324.63 62.57 I 54 5 3370.3 -10,93 152.29
2982.85 -26.83 94,97 352.25 76,30 6 AO I6 2382.8 -28.45 86.54

3798.28 -4.67 145,02 323.19 60.44 2 44 28 3198.3 -8.57 138.41

2614.62 -3_.94 68.46 333.71 _0,31 8 31 49 2014.6 -33.93 59.36

_739.27 .63 137.26 519.90 55.8_ 3 2 17 3139.3 -3.86 131.O5

ORBIT 0_TERMINATION ACCURAC_

ST 1547.2 SR 396.4 SS 442._

CRT .3206 CRS -.0895 CST -.9716

LSA 1610.7 HSA 389.6 SSA 13.8

ELI 1552.7 EL2 374.2 ALF 4.99

DIFFERENTIAL CORRECTIONS

TOE .1207 TRA 4.5556 TC3-2.7151 8AU 1.1660

ROE .3802 RRA .2874 RC3 -.0659 FAU .01609

FOE -.0827 FRA 1.5539 FC3 -.4338 BSP 19706

BO£ .3989 8RA 4.5646 8C3 2.7159 FSP -544

NI0-COURSE EXECUTION ACCURACY"
56T 5985.1 56R 508.0 SG3 157.3

RRT .6374 RRF ,6177 RTF .9626

568 6006,6 R23 ,0021 RI3 .9626

561 5993,9 562 390.9 THA 3.1!
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES f VOL 4. 1968-69,

LA_C, CAT[ fir8 7 J_69

_4EL ]O(ENTR I C ECNJC

RL 147.55 LAL o0(J

RP 107.S5 LAP -.37

R( 188.109 GL 1.75

PLANE TC_ENTRI( CCINZC

C3 36.0OS VHL 6.0OI

LNC_ 47NTH LNCH TIM[

gO.OO 43034

90.00 0 35 16

100.00 6 15 JO

I00.00 I 33 20

110,00 8 7 18

FLZ_T T_N[ 206.00 ARRIVAL CAT[ 5[P | J969

DISTANCE 590.816

LOt, 138.05 VL Z6.4f13 GAL 10.06 AZL 89.60 NCA 292.03 SMA 120.74 ECC .27984 INC .4037 vJ 30.196

LCP 70.07 VP _.906 GAP 15,O6 ATP 89.85 TAL 151.43 TAP 83.45 RCA 86.95 kPO J54.f13 vZ 35.138

GP -11.53 ZAL 43.79 ZAP 168.19 ITS 286.13 Z_ 128.96 ETE J89.39 ZAE 167.27 ETC 169.86 CLP-177.43

CLA 25.13 R.Q. 94.73 RA0 6568.4 V[L 12.545 PHTH _.27 VNP 10.021 CPA 10.76 RAP 73.39 [CC 1.5926

L-| TIN_ INJ LAT [NJ L.ON_ INJ RT A_ INJ AZNTH INJ T_14[ PO E$T TIN INJ Z LAT |NJ Z LC_G
3293.00 -24.68 117.19 335.71 75.65 5 25 27 2693.0 -26.4J 108.95

4070.64 -4.13 164.75 327.54 61.96 1 43 6 3470.6 -7.B5 J58.05

295S.73 -27.25 93.O6 336.40 77.22 7 4 Z6 Z355.7 -28.74 84.58
.3883.14 -1.81 149.70 326.26 60.16 2 38 3 3283.1 °5.76 143.14

2604.93 -33.05 67.73 3}7.71 80.74 8 50 43 2004.9 -33.98 58.6|
1JO.00 1 57 42 3806.70 3.21

DIFFERENTIAL CCRRI[C T I(_N5

TOE -.0381 TRA 4.9804 TC3-2.3927 BA_J J,15LYZ

.38B1 RRA .5054 RE3 -.0559 F_LU .0i435

rOE -.1233 FRA 1.6096 FC3 -.3450 gSP 19773

mE .38_ 6RA 4.9897 BE3 2.3934 FSP -524

LAUNO_ DA7E rrB 7 1969

H_L IC_ENTR|( C_IC

RL 147.55 LAL ,(30

RP |07,81 LAP -.IB

RE 189.959 GL .83

PL.At_ T_ENTRIC C.CN] C

(3 40.570 V_ 6.369
LNCJ.d A2_TH LN_ TI_,IE

90.00 4 55 El

90.00 D 2_ I

JOO.OO 6 36 49

JO0.O0 1 27 IA

J10.00 8 24 41_

J10.00 1 55 53

140.78 323.13 55.95 3 1 9

NIO-COURS_ EXECUTJ_CN A(Cb_ACv

S6T 5986.2 SC.R 495.5 SC,3 151.3

'630_' _ .6IC/ RTr ._43

SG6 6006.7 _3 .0014 R13 .9643

•_1 5994.4 ._2 384,0 THA 3.00

FLIGHT TINE _.00

O| $TANC_ _3.7_8
LOL 1M,05 VL 26.419 GAL. 10,97 AZL 89.80 _ 295/25 t_4A 1_0.5_ EC( ,2901_t0

LOP 73.29 VP 36.t)_J_ GAP 15.81 JF 89.91 TN. 150,i0 TAP 65.35 RCA 65.49

GP -11.27 ]AL 41 ,_6 ZAP IM.61 F'TS 28|.65 Z_ 128o89 ETE 189.18 ZAC 169.35

OLA 24,13 RAL 96.68 RAO 65_.6 VIEL 12,725 PTH 2.31 VHP IO.458 OPA 11.38

L-J T_NE _NJ LAT |NJ _ _NJ RT A_ XNJ 4214TH ;NJ TINE PO CST TIN

3264._4 -25.15 1J3.2"Z 339,84 76.53 5 49 45 2(=_4._
4159._7 -1.27 169.73 3._3.57 61.7J 1 35 21 3559.6

2937.18 -27._3 91.75 340.44 77.86 7 25 46 2337.2

_J.97 .87 134.O2 329.38 rd3.12 2 33 16 3362.0

zfl_.78 -33.11 67.3_1 341.65 B0.96 9 8 O 1999.B

3_72.13 5._ 144.L_Z 326.38 56.24 3 0 25 3272.1
DIFrgRIENT_AL _(T[(_d_

TD[ -.1991 TRA 5.4_4 TC3-2._59 B/K,/ J,1317

ROE .3967 _RA .3133 RE3 -.0464 F_M,/ .01260

FOE -.1_03 FRA I ._9 FC3 ".2M9 _P 19754

.443_ eRA 5.44_ _3 _.0_5 FSP -502

3206.7 -1.29 134.58

ST 1578.5 SR 382.9 55 452.7

CRT .22_ CR$ -,02_0 CST -.9788
LSA 1641.9 NSA 383.8 SSA 13.2

ELI 1581.1 EL2 372.1 ALF 3.38

ARRIVAL DATE SEP 3 1969

_NC .2033 VJ _0. _ 96

AFO 155_60 V_ 35.150

ETC 166.27 CLP-|78.39

RAP 75.58 EEC 1.6677

INJ 2 LAT ZNJ 2 LONG

-26.75 106.92
-5.0" 163.08

-28.92 83.23

-3.12 147.50

-34.00 58.21

1.22 137.99

OR_IT OETERt4_N_TION ACCUffACY

ST 16J9.5 _ 369,4 SS 464.7

C.RT .1503 CRS .0225 CST -.9846

LSA 1683.8 NSA 373.8 SSA 12.7

ELI 1620.5 ELE 365.0 ALl r 2.07

NID-COORS_. E_ECUTIClN ACCURACY

S_T 3_3.9 _R 48_.0 _G3 145.7

RRT .6243 RRIr .6064 RTF .966_'

I'd303.2 _3 .0010 R13 .9662

S_I 5991.3 _C,2 376.1 THA _.89

LAUNCH DATE FEB 7 1969

HEL IO(ENTRIC CONIC

RL 147.55 LAL ._

RP 107.78 LAP .01

RC 191.786 GL -:03

PLAN[TOCENTRIC CONIC

C3 45.930 VHL 6.777

LNCH ATMTH LN(H TIME
90.00 5 16 53

_O.O0 0 18 49

100..O0 6 56 5

I00.00 I 22 18

110.[30 8 40 30

110.OO 1 54 L_

FLI(#_T TI)_ 210.00 ARriVAL DATE SCP 5 1969

0I STANCE 600,477

LQ. 138.05 VL 26.386 GAL 11.95 A_L 90.01 H_4 298.4? ,SNA 120,35 ECC .30286 INC .0000 Vl _0.J96

LOP 76.52 VP 36.879 GAP 16.67. AZP _O.O0 TAL 148.8_ T_P 87._0 R(A-83_90 APO 156.81 V2 35.]61

GP :ii.04 ?AL 40._6 ZAP j£8._4 I_fS 2?6.14 ZAE I_8.18 ETE 188.97 ?AC 171.34 ETC J6J.02 (LP-J79.37

OLA 23,18 RAL 98.47 RAO 6568.7 VEL i2.934 PTH 2,36 VHP 10.938 0PA 11.95 RAP 77.76 Ecc 1.7559

L-I T.fhlE |NJ LAT |NJ LONG |NJ RT A_ INJ A2'NTH [NJ TII.I_ PO ('ST T|N INJ 2 LAT INJ 2 LONG
3245.18 -25.44 113.89 343.83 77.13 6 10 58 2645.2 -26.96 105.56

424J .24 1.37 174.28 333.66 61.71 ] _g 3{J 364j_2 --2.42 J67_65
292_,31 -2"1.69 _0.91 344.38 78.27 7 44 51 2325.3 -29.03 82.36

4036.34 3.38 158.11 33_.54 60.28 2 29 34 3436.3 -.60 151 .58

?.598.63 -33.12 67.25 345.53 81.01 9 23 49 1998.6 -34.01 58.J2
3935.78 8.09 147.59 3_9.64 56.67 2 59 38 3335.8 3.65 141.32

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TO[ -.3693 TRA 5.9201 TC3-1.B024 BAU 1.1070 SGT 597_.8 .SGR 467.1 SG3 140.3

ROE .4054 RRA .3404 RC3 -.0379 FAU .01094 RRT .6174 RRF .6006 RTF ,9684

FOE -.1967 FRA 1 .7302 IrE3 -.2063 BSP 19_07 _ 5_J4.0 R_3 .0006 R13 ._4
6OIE: .5484 8RA 5,9298 BE3 1.6028 FSP -484 SGJ 5982.8 SG2 367.0 THA 2.77

LAUNCH OATE FEB 7 1969 IrLI_T TIVI_ 212.00

P_LICX_ENTRIC CONIC 0I$TANC_ EO_.03J

RL 147.55 LAL .(30 LQ. 138.05 VL L_6.353 GAL 13.01 AZL 90._3 _ 301.70"_A

RP 107.75 LAP .20 LOP "19.74 VP _6.866 GAP 17.48 AZP _O.12 TAL 147.62 TAP

RC 193.588 GL -'.83 GP -10.83 ZAL 38.69 ZAP 169.17 ETS 271.44 ZAIE 128.63 ETE
PLANETOC.ENTR_C CON|C

C3 52.149 V'r4L 7.LP'_80LA _.29 RAL 100.12 RAO 6568.9 VEL 13.176 PTH 2.41 VHP

LN04 AZNTH LNCH T|ME L-| TI_ INJ L_T INJ _ INJ RT AS( INJ AZNTH _NJ TI_
90.00 5 35 53 3_33'16 -25.62 113.O6 34"1.71 77.52 6 29 46

20.00 0 12 58 4317.63 3.83 178.55 336.78 61.92 J 24 56

1(30.OO 7 13 22.. 2918.87 -27.78 _.43 348.L_ 78.50 B 2 O

100.00 1 18 11 4107.16 5.76 162.0_ 33_.72 _0.62 2 26 38
110.00 8 54 57 2_1,03 '-33.09 67.43 349.34 80.91 9 38 18

110.00 I 53 5 399?.76 10.39 150.91 332.90 57.23 2 59 42
OIFFERENTIAL CORR[CT|_N5 M|0-C(_URSE EXECUTION ACCURACY

1"02 -.5467 TRA 6.4392 rC3-J .5389 8AU 1.O751 SGT fl963.6 _ 450.9 SG3 135.2

ROE .4147 RRA .3567 RE3 -.0501 FAU .00_9 RRT .609_ RRIr .3944 RTg .9707

FOE -.2313 FRA 1.7958 FC3 -.1540 6SP 19847 S_ 5980.7 R23 .0004 R13 .9707
mE .6862 BRA 6.4491 8C3 1.5392 FSP -466 _1 5970.0 .SG_ 357.0 THA 2.65

CR_IT OETERNINATION ACCURACY

ST 1664.6 SR 355.4 SS 477,8
CRT .0786 CRS .0676 CST -.9889

LSA 1730.6 MSA 360.8 SSA 12.1

ELl 1664.8 EL2 354.3 _LF 1;O1

ARIRIVAL DATE S_.P 7 1969

120.17 EC( .31618 INC .2326 VJ 30.196

89.31 RCA 82.J7 APO J58.16 VZ 35.172

168.77 ZAC 173.21 ETC 152.81 CLP 179.62

11.465 OPA 12.46 RAP 79.95 ECC ].8fi99

PO E$T TIM INJ 2 LAT INJ 2 LONG

_633.2 -27.09 104.70

3717.6 .04 171.91

2318.9 -29.09 81.89

3507.2 1.80 155.47

L_001.0 -34,00 58.3J
3397.8 6.00 144.57

GR_IT DETERNINATION ACCURACY

ST 1712.0 SR 341,3 55 491.9

CRT .0160 CR5 .J059 CST -.99Z?
LSA 1780.3 MSk 346.J 5SA IJ.6

ELJ J712.0 EL_ 341._ ALF .19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCN DATE FEB 7 196g FLIGHT TIME 214.00 ARRIVAL CATE S£P 9 ]969

H£L IC(ENTR|C CONIC

RL 147.55 LAL .DO LC_ |39.05 VL

RP 107.71 LAP .39 LOP 82.97 VP

RC 195.366 GL -1.57 GP -10.63 ZAL

PLANE TOC£NTR IC CONIC

C3 59.734 VHL 7.729

LNC.H AZNTPI LNCH TIME

90.00 5 52 47

90.00 D 8 4

100.00 7 29 53
100.00 I 14

110.00 9 8 6

110.00 1 51 56
OlFFER[NTIAL CORRI[( T 10N5

TOE -.7294 TRA 6.9_4 TC]-I .2956 BAU 1.0348

ROE .4245 RRA .371B RC3 -.0230 FAU .00763

FOE -.2644 FRk 1.8666 FC] -.1106 BSP 19857

BO_ .8440 9RA 7.0082 BC] 1 ._95B FSP -444)

01STANEE 609,]48

26.]21 GAL 14.17 AZL 90.47 H(A 504.92 SHA 119.98 ECC .33094 INC .4742 v] 30.196

36.853 GAP 18.45 AZP 9(3.27 TAL 146.48 TAP 91.40 RCA 80,28 kPO 159.69 v2 35.]81

37.26 ZAP 169.28 ET5 265.80 ZAE 128.45 £TE 188.58 ZAC 174.81ETC 139.17 CLP 178.58

DLA 21.44 RAL 101.63 RAO 6569.1 VEL |3.457 PTH 2.46 VHP 12.047 DPA 12.93 RAP 8E.]I ECC 1,9831

L-[ TINE INJ LAT JNJ LONG |NJ RT AS( _NJ A2NTH INJ TIN[ PO CST TIN ;NJ 2 LAT _NJ 2 LONG

3226.82 -25.72 J12.62 351.48 77.72 6 46 34 2626.8 -27.15 104.24

4389.8] 6.13 182.61 339.9J 62.30 1 2J J4 ]789.8 2,37 175.94

2916.97 -27.81 90.32 331.97 78.57 8 17 30 2317.0 -29.10 81.75

4174,9_ 8,01 J63,79 338,89 6J,10 2 24 J4 ]_74.9 4,09 J59.J9

2606.54 -33.0] 67.85 353.08 80.66 9 31 33 2/306.5 -33.97 58.73

4058.11 12.59 154.20 336.15 57.93 2 f19 54 3459.1 8.27 147.77

MI0-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

`%T _947.4 `%R 433.5 ,%3 130.4 ST 1758.5 SR 327.0 SS 507.1

I_T .C_17 _ .5B77 RTf' .9731 CRT -.0375 CRS .1185 CST -.9946

3963.2 R_3 .0003 R13 .9731 LSA 1829.5 NSA 330.4 SSA 11 .I

S_1 3_3_.1 ,_4_ _46.0 THA 2,52 ELI 1758.5 EL2 ]26.8 ALF 179.59

J, AUN(H DATE FEB 7 1969 FLZ_T Tlt4_ ZJ6.00 ARRIVAL DATE SEP 11 1969

HEL |CCENTRIC CONIc

RL 147.55 LAL .0(3

RP 107.68 LAP .58

RC 197.t18 GL -2.25

PLANE TOCENTRI C CONIC

C3 68,64] V)4L 8.283
LNO4 A2'MTH LNCH TINE

90.00 6 7 51

90.OO 0 3 50

100.00 7 42 49

100.00 I 11 34

110.00 9 _0 2

110.00 1 50 ]1

OISTAN(E 61_.376

LOL 13_,05 VL _5.290 GAL 15.43 AZI. 90.74 HCA 308.15 _IA 119.81ECC .]4735 IN( .7353 Vl 30.196

LOP 86.20 VP 36.840 GAP 19.51 AZP g0.45 TAL 143.42 TAP 93.57 RCA 78.19 APO 161.42 v2 35.192

GP -10.44 ZAL ]_.9_ ZAP 169.27 ET$ 259._| 2/_ 128.22 ETE 188.39 2AC 175.88 ETC 116.64 CLP 177.51

OLA L_,65 RAL 102.g9 RAO 65_.3 VlEL 13.784 PTH 2.52 VHP 12.694 DPA 13,34

L-! TXNE _NJ LJLT _NJ LONG ZNJ RT AS_ |NJ AZNTH JNJ TINE PO (ST T|N

52_3.1] -29.74 11_.50 55_.15 ?7.77 ? I 37 2625.1
4458.45 B.L_ 18_.50 343.03 6_.82 1 18 9 ]858.4

2918,90 -_7,78 90.45 3_.6J 78._0 8 31 28 23J8.9

4239.90 10.13 169.45 342.05 61.73 2 22 13 3639.9

2614.79 -52.94 68.47 356.75 B0.31 10 ] 36 2014,8

4116.78 14._ 1_7.45 339._8 58.78 2 59 27 3516.8

DIFFERENTIAL CORIqECTIOI_

TOE -.917] TRA 7.6056 TC3-1,0_ BAU .9_lg

ROE .4351 RRA ._851 RE3 -.Ol_ FAU .00590

rOE -.Z956 rRA 1.9448 re3 -.0744 BSP 197T0

BDE !.O152 BRA 7.615] BC] 1.0699 FSP -4]J

NI0-(_JR_ EXECUTION ACCURACY

,%T _9_7.6 _ 415.1 ,%3 125.9

RRT ._9'24 mr .5803 RTr .9757

,%1 59_2.7 ,%2 334.1 THA 2.38

RAP 84.26 ECC 2.1297

INJ 2 LAT INJ 2 LONG
-27.17 104.I2

4.57 179.79

-29.09 8J.89

6.27 162.79

-33.93 59.3c

10.44 150.92
ORBIT 0ETER_INATI(_I ACCURAC_

ST 1802.4 SR 312.7 SS 523.4

CRT -.0831CRS .1655 CST -.9963

LSA 1876.5 MSA 314.2 SSA 10.6

ELI 1_02.6 EL_ ]11.6 _LF 179.15

LAUNCH 04TE FEB 7 19159 FLIGHT TIN_ 218.00 kRRIVAL CATE SEP 13 ]969

H_L|CX_ENTRIC CONIC

RL 147.55 L_L .OO
RP 107.66 LAP .77

RC 198.846 GL -2.88

PLAN[TO_ENTRIC CONIC

C3 79,]J4 V_L 8.906

LNO4 A_MTH LN_H TIE

90.00 6 21 17
90.00 0 0 6

lO0.O0 7 55 18

100.00 1 B 45

110.00 9 30 46

110.OO I 49 47

DIFFERENTIAL CCRRIECTICNS

rOE-I .1184 TRA 8.2592 T(] -.8661 BAU .918_

ROE .4461 RRA .3958 RC3 -.0111 FAU .00416

FOE -.3277 FRA 2.02_J_ F(] -,O454 B_ 19779

BOE 1.2040 _RA 8.2_B7 8(3 .8f_2 RSP -416

OISTAN(E 617.046

LOL 138.05 VL 26.260 G_L 16.83 AZL 91.02 Ph_ 511.38 5NA 119.64 £CC .56566 [NC 1.0209 V] 30.196

LOP 89.43 VP _6.827 GAP 2"0.70 AZP 90.67 TAL 144,47 TAP 95.85 RCA 75.99 APO ]63.38 v2 55.20]

GP -10.27 ?AL 34.80 ZAP 169.12 ET$ 2_3.81ZAE 127,94 ETE 188.19 Z_( 176.02 ETC 87.30 (LP ]76.38

DLA 19.90 RAL 104.20 RAO 6569,6 V[L 14,166 PTH 2,58 VHP J5,416 OPA J],70 RAP 86,37 E(( 2,3053

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TI_ PO CST TIM INJ 2 LAT INJ 2 LONG

3227.28 -25.71 112.63 35B.65 77.70 7 15 4 2627.3 -27.15 104.28

4523.79 10.29 190.25 346.11 6].47 J 1_ 29 3923.8 6.65 183.46

2924.0_ -27.71 g0.82 359.15 7B.32 8 44 2 2324.1 -29.04 82.27

4_02.L_Z 12.11 173.01 345.16 62.46 2 20 27 3702.2 8.33 166.27

2625.40 -]2.82 69.28 .27 79.85 10 14 32 2025.4 -33.87 60.20

4173._H_ 16.67 160.67 342,_7 59.71 2 59 20 3573,7 12,52 154.0Z

NID-C.(X_S( [_CUTION ACCL_AC_ ORBIT OETERHIN_TION ACCURAC_
,%7_0_,0 _ 59_.! ,%3 121.5 S7 1842.3 SR 298.2 SS 541.1

RRT .5_0_ RRF .570_ R1T .9784 CRT -.1251 CRS .J914 CST -.9975

_91_,_ R_3 ,01_1_ RJ5 ,9784 LSA 1920,2 MSA 297,7 SSA JO.J

5(;1 5906,fl `%2 321.3 THA 2,23 ELI 1842.7 £L2 295,8 ALr 178.8J

LAUNO'I DATE FEB 7 1969 FLIGHT T|NE R"_._0 ARRIVAL D_TE SEP 15 ]969

HEL I(XENTRIC CONIC

RL 147.55 LAL .00

RP 107.6] LAP .95
RC 200.549 GL -3.47

PLANETOCENTR]C CONIC

C3 9_.182 _ 9._01

LNCH AZNTH LNO4 TINE
90.O0 6 ]3 10

90.00 23 52 45

100.00 B 6 24

100.00 1 6 B

I _0.00 9 40 2'2

110.OO I 48

OI ST/U_£ 620.271

LOL 118.05 VL 2_.Z]1 GAl.. 18.38 ATL 91.54 H_ ]14.61 SMA 119.47 ECC .38618 INC 1.3167 VI 30.196

LOP _'_,66 _P _6.81_ GAP _.05 _ZP _0.94 TAL 14_.65 TAP 9_.26 RCA 7].34 APO 165.61 v2 35.209
GP -IO.ll ZAL 55.78 _AP |_',_1 rT$ _47.78 ZAE 127.59 ETE JBS.00 ZAC 175.22 ETC 63.03 CLP 175.19

OLA 19.22 RAL I05.L_I_ R40 6_.B V_L 14.613 PTH 2.65 V_ 14.226 OPA 14,01
L-J T]NE |NJ L_T _NJ LO_ _NJ RT AS_ _NJ A2NTH INJ T_NE PO EST TJN

32]2.64 -29.63 II_.02 2.03 77._3 7 27 3 26]2.6

4585.97 12.16 19]._ 349.13 64.23 25 9 11 3986.0

2931.99 -27.60 91.38 2._1 78.04 B 55 16 2332.0

43_1.85 1].97 176.47 34_._ 63.30 _ 18 50 3761.9

2636,01 -_._ ?O._J 3._ 79.30 10 _4 20 20_.0
4L_Z_.59 18._ 165.85 34S._M) 60.74 2 59 8 3628.6

DIFFERENTIAL C_CTIO_$

7OE-1.3294 TRA 8.9712 TC] -.MII BAU .8_)4

ROE .4579 RRA .4012 RC5 -.0064 FAU ,D(_O

FOE -.3596 FRA 2.1230 FC] -.0216 BSP 19772

_0£ 1.4060 BRA 8.9803 BC3 .6812 RSP -402

RAP 86.43 ECC 2.5171

INJ 2 LAT INJ 2 LONG

-27.09 104.66

B.59 187.00
-28.97 82.85

10.27 169,63
-J5.79 61.18

14.49 157.06

ORi_|70E7_RNINATION AcCURA(_

ST 1877.2 SR 283.8 SS 560.6

CRT -.J629 CRS ,2154 CST -,9984

LSA 1959.5 HSA 281.2 SSA 9.6

ELI 1877.8 EL2 279.9 4LF 178,56

NIO-¢OJRS_ E_ECUTJON AC(URACY
`%T _BTZ.Z _ 373.8 `%3 117.4

_g84.1 _3 .001_ R13 .9811

,%1 387_.! ,%2 _O7.B THA 2.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNEM DATE F£B _ 1969 FLIGHT TIE 70._0 ARRIVAL _ATE APR _9 |969

HELIOCENTRIC CONIC CZSTANEE 175.728

RL j47,5H LAL .00 LOL 139.06 VL ?5,490 GJL -3.95 4ZL 87.70 HCA 76.23 SNA 115.52 ECC .?_530 tNC Zo2997 V| 30.190

RP J08.I3 L&P 2.23 LOP ZIS.ZB VP 36,137 GAP -I6.I8 4?P 89,45 TAL I9_.03 TAP 266,26 RCA 8?.56 APO ]48.4_ V? 35,047

RE 44.838 GL ll.ZO GP JO.33 ZAL II2.79 ?AP i0.55 ETS 260.72 ?AE t55.86 ETE 5.0# ZAC 1Z6.45 ETC 156.23 CLP 2.J7
PLAMETOCENTRIC CONIC

C3 ?_.IOB VHL 5.302 0La 20.27 RAL 19.64 RAO 6568.1 VEL 12.226 PTH ?.20 VHP 10.481 0PA 21.55 RaP 31.76 ECC ;.4626

LNCH AZMTH LNCH TIME L-I TIME IN! LAT INJ LONG IN! RT A,SC IN! AZMTH INJ TIh_ PO CST TIM IN! 2 LAT IN! 2 LONG

90.00 0 35 49 2986.89 -28.03 95.48 254.86 85.98 1 25 36 2386.9 -28.32 86._2

90.00 18 19 9 4252.20 1.72 174.89 246.13 61.73 19 30 2 3652.2 -2.07 168.27

lOO.OO Z lO 19 ?682.22 -29.79 7].I8 254.98 87.35 Z 55 | 2082.2 -29.84 64.37

]OO.OO 19 27 _ 4032.1J 3.24 I57.87 245.28 60.27 20 34 34 3432.1 -,74 J5J.35

liD.D0 3 46 37 2380.89 -34.17 50.37 255.05 90.92 4 26 18 I780.9 -33.67 4].17

1J0.00 L_ 7 32 39_6.20 6.98 J46.O2 242.97 56.45 2J |2 38 3_06._ 2.52 J39.77

DIFFERENTIAL CORRECTIONS MIO-OOUR:_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,2969 TRA -,4879 TO3 .3619 BAU .1]72 S_T 752.5 SGR 433.4 ,_3 80.8 ST 362.7 SR 411,0 SS 175.4

RC£ -.3785 RR4 .1J59 RE3 ,0490 FAU .02777 RRT .2334 _ -.2640 RTF -.6822 CRT .8353 CRS .9469 CST .9_46
FOE .1739 FRA .1106 FC3 -.8552 85P 2111 S_ 868,4 /_3 -.0_54 RI3 -,6898 LSA 553.6 MSA 156.2 SSA 20.2

E?.CE .4_JI _RA .5OI5 BE3 .3652 FSP -192 5_! 762.2 SG2 416.1 THA I0.96 ELl 525.5 EL2 156.0 ALF 49.27

LAUNCH DATE FEB 8 J969 FLIGHT TIME 72.00 ARRIVAL DATE APR 21 J969

HELIOCENTRIC CONIC 0|STANCE I82.466

RL J47.58 LAL .00 LOL !39.06 VL 25.760 GAL -4.00 AZL 87.88 t._ 79.43 5MA 116.93 ECC .27063 INC ?.J23J VJ }O.! 90

RP _08.J7 LAP 2-09 LOP 218.49 VP 36.315 GAP -J5.%2 A2'P 89,61 TAL 190.94 TAP 2i0._ RCA 85.28 APO J46.57 V2 35.0}3

RC 45.8J8 GL 10.84 GP J0.93 ?AL 1J4.45 ZAP |0,9_ ETS 27J.95 ?AE J53,83 ETE 6._5 PAD J_7.2! [TC |55.27 CLP .14
PLANETOCENTRIC CCN[(

C3 25.6_ VHL 5.06] _LA J9.41 RAL |8.|4 RA0 6568.0 VEL I2,|25 PTH 2.17 VHP 9.888 OPA 22.56 RAP 3?.66 ECC ].4ZI_
L-i TiME INJ LAT JNJ I._ INJ RT 454C INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

2927.82 -?8.26 9l.I7 251.25 88.J3 I ?8 23 ?327.8 -?8.2? _2.50

4265.45 2.|5 175.63 242.97 61.76 19 14 29 _565.4 -J.64 J69.00

2626.49 -29.89 69.04 25J.29 89.53 2 56 49 L_26,5 -29,63 60,24

4042.O_ 3.58 158.42 242.|8 60.30 _ _ 0 3442.0 -.40 151.89

2331.23 -34.05 46.50 25|.|7 93.E1 4 26 16 1731.2 -33.23 37,35
39J0.04 7.J2 146.LP_ E39.99 56.48 _ 59 55 3310.0 2.66 139.97

MI0-COUR,gWE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.4337 BAU .1_06 SGT 778.6 SGR 4_KJ.7 SG3 90.3 _T 368.4 SR 4_3.4 S5 168.7

RTF -.7044 CRT .8430 CRS .9523 CST .9502
R|3 -.7129 LS_ 557.5 MS_ 154.I SSA 21.6

THA J|.87 ELl 531.8 EL2 J54.0 ALF 4_.9_

LNCH AZMTH LN_H TIME

9(3.00 0 39 35

9O.OO 18 3 23

I00.00 2 13 2
IOO.O0 19 12 30

110.OO 3 47 25

JI0.00 19 54 43

DIFFERENTIAL CORRECTIONS

TDE -.2904 TRA -.4605 TC3

R_ -.5634 RRA .1148 Re3 .0i13 FJ_J .029_6 RRT ._SJ RRF -.2990

_FOE .1699 rmA .0929 rC3-i .DOe7 _SP 2277 S(.,8 894.2 R'Z3 -.03_0

80E .4652 BRA .4746 8C3 .4395 FSP -219 S(,J 790.7 SG2 417,5

LAUNCH DATE FEB 8 1969 FLIGHT TIME 74,00 ARRIVAL DATE APR 23 J969

HELIOCENTRIC CONIC DISTANCE 189.209

RL I47.58 LAL .00 LOL J39.06 VL ?6.006 GAL -4.06 AZL 88.05 HCA _2.64 SMA 118.25 ECC .25730 INC 1.9503 V! 30.190

RP I08._I LAP 1.9} LOP 22J.69 VP 36.477 G_P -14.11 AlP 89.75 TAL t9J.92 TAP 274,56 RCA 87._3 APO 14_.68 V2 35.020

RE 46.944 GL J0.4_ GP 11.61 ZAL Jl6.]_ TAP 11.76 ETS 282.27 ?AE |51.97 ETE _,55 ?AC 127._7 ETC 154.24 CLP -1.93
PLANE TOCENTRIC CONIC

C3 23.537 VHL 4.852 OLA 18.42 RAL 16.62 RAC 6568,0 VEL 12.038 PTH 2.|5 VHP 9.325 OPA _3.60 RAP 33.50 ECC 1,3874

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

90.00 0 44 6 2_67.35 -?H.32 86.7_ 247.71 90.35 I 3J 53 2267.4 -27.97 78.10

90.00 17 46 47 4?84.05 2.75 J76,67 239.92 61.81 18 5_ lJ 36_4,0 -J.04 I70.04

IO0.O0 Z 16 3(] 2569.38 -29._5 64..R0 247.6_ 9].76 ? 59 20 1969.4 -29.28 56.04

!DO.GO I_ 57 4 4057.25 4.09 159.26 239.1_ 60.36 20 4 4! 3457.2 ,11 !52.73

!10.00 3 48 5! 2280.46 -33.79 42.56 Z47.38 95.53 4 Z6 5_ 1680.5 -32.65 }3.5I

110.00 I9 41 12 3918.93 7.46 !46.69 237.10 56.54 ?0 46 3! 331H.9 3.00 140.4)
DIFFERENTIAL CORRECTIONS

TOE -.2841 TRA -.4396 TC3 .5057 _AU .J6_1"

RCE -.3492 RRA .1145 RE3 ,0988 FAU .03222
FOE .162_ FRA .0724 FC3-1.|852 8SP 2356

BOE .450J BRA ,4543 BC3 .5153 FSP -_51

LAUNCH DATE FEB 8 J9_59

HELIOCENTRIC CONIC

RL 147.58 LAL .(30

RP 108._5 LAP 1.78

RC 48.205 GL 10.03
PLAME TOCENTRI C CONIC

C3 21.772 VHL 4.666

LNCH AZHTH LNCH TIME

90.00 0 49 18

90.130 17 _9 35

IDO.OO 2 20 40

IOO.DO 18 40 55

I10.OO 3 50 56

lID.DO 19 27 8

MIO-CC_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 80_.0 S_R 446.7 SO3 10I .0 ST 373.8 SR 414.6 SS 15H.9

RRT ,2976 RRF -,338] RTF -.7176 CRT ._477 CR5 ,9568 CST .9422

.%_ 923,2 R'_3 -,0482 RJ3 -.7278 LSA 559.3 MSA 153.2 SSA 23.3

.5(.I 822.8 SG2 418.8 THA 12.68 ELI 536.8 EL2 153.1 &LF 48.48

FLIGHT TIME 76.00 ARRIVAL DATE

DISTANCE 195.953
LOL I39.06 VL 26.229 GAL -4.I3 AZL 88.22 HCA 85_83 5MA 119.50 ECC .24522 INC J.78OJ VJ _.l 90

LOP 224.89 VP _6.624 GAP -13.15 AZP _9.87 TAL 192.96 TAp 278.79 RCA 90.19 4FO 148.80 VZ 35.007

GP 12.35 ZAL 117.96 ?AP 12.99 ET$ 291.17 ?AE 150.28 ETE 10.23 ZAC 12_.43 ETC I53.15 CLP -4.O6

OLA J7.33 RAL J5.12 RAO 6567.9 EL ||.965 PTH Z.13 VHP 8.793 DPA 24.69 RAP 34.25
L-I TIME INJ L_T INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T

2806.00 -28.21 82.26 244._7 92,59 I 36 4 22'06.0 -27.55

4_07.fl1 3.50 177.96 237.0_ 61,88 18 41 23 3707.5 -,28

25J1.38 -29,65 60.50 244.18 94.02 3 2 31 I911.4 -28.77

4077.36 4.76 |60.37 2_6.32 60.46 19 48 52 3477.4 .79
_'2"28.93 -33.58 }8.59 243.72 97.84 4 28 5 1628.9 -31.93

3932.57 7,97 |47.42 234.33 56,65 20 32 40 3332.6 3.52
DIFFERENTIAL COR/_CTION$

TOE -.2754 TR_ -,4162 TC3 .58]0 BAU ,|740
ROE -.3355 RRA .1150 RE3 .1322 F_U ,O3485

FOE ,15J9 FRA .0489 FC3-|.3860 _SP 2475

BO£ .434! BRA .4318 BC3 .5978 FSP -286

MID-COUR,_WE EXECUTION ACCURACY

5GT 834.8 SGR 454.8 .%3 I13.0

RRT .3353 RRF -.3818 RTF -.7328

S6B 950.7 R23 -.O561 R13 -.744_

SGI 853.2 SG2 419.2 THA 13.72

APR 25 1969

ECC 1.3583

IN! 2 LONG
73.66

17! .35

51 .80

153.83

29.66

141.15

ORBIT DETERMINATION ACCURACY

ST 374.8 SR 414,4 SS 145,4

CRT .8517 CRS .9599 CST .9303

LSA 556.6 MS_ !51.3 55A 25.3

ELI 537.8 EL_ 15J.3 ALF 48.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691

LAUNCH OATE FEB 8 1969 FLIGHT TIME 78.00 ARRrVAL CAT[ APR 27 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .DO

RP 108.29 LAP 1.6|
RC 49.59(3 GL 9.47

PLAN[TOCENTRIC CONIC

(3 L_O.285 VHL 4.._O4

LNCH AZMTH LN_H TIMC
90.00 0 flS 9

90,00 17 I2 4

IO0,00 Z 25 29
tO0.O0 18 24 25

110.00 3 53 40

llO,O0 19 12 43
OIFFEEgENTIAL CORRE_CTIONS

TOE -.2630 TRA -,3914 TC3 .6655 BAU .I864

ROE -.3E2! RRA .1164 RC3 .1725 FAU .03785

FOE .J358 FRA .02J2 FC3-1.6j52 BSP 2632
BOE .4159 6RA .4083 BE3 .6_7§ FSP -327

0]STANCE 202.693

LOL J39.06 VL 26.431 GAL -4.Z1 AZL 88.39 HCA 89.03 5MA 120.65 ECC .Z]432 ]NC 1.6114 Vl }0.]90

LOP 228,09 VP 56,757 GAP -J2,Z] AZP 89.97 TAL 194.03 T4P 283.06 RCA 92.38 APO 148.92 V2 34.994

GP 13.18 ?AL 119.76 ZAP 14,56 ETS 298.54 ZAE 148,78 ET6 11,94 ?AC 128.86 ETC 152.00 CLP -6.26

OLA |6.13 RAL ]3.66 RAO 6567.8 VEL JI,902 PTH 2.JJ VHP 8,289 OP4 25,83 RAP 34.91 EGG 1.3338

L-| TIWE INJ LAT ]NJ LONG INJ RT AS(: INJ A_NTH INJ TIME PC) CST TIM INJ _ LAT INJ 2 LONG

2744.22 -27.94 77.76 240.98 94.83 ! 40 53 2144,_ -26.97 69.23

4355.32 4.39 179.54 234,30 62.00 18 24 _0 37_5.3 .61 172.90

2452.89 -29.29 56.18 240.83 96.26 3 6 22 t852,9 -28.11 47.58

4101.89 5.59 161,72 233.65 60.59 19 52 47 3501.9 1.63 155.18

2176.95 -32.83 34.63 240.23 10(3.12 4 29 57 1576.9 -31.08 25.85

3950.59 8.64 148.38 23].78 56.80 20 18 34 3350.6 4.2J 142._9
HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATICN ACCURACY

,SGT 8_W3.2 SGR 464,6 SG3 126.6 S7 369.4 542 412.4 SS 127.7

RRT .376_ RRF -.4297 RTF -,7493 CRT .8534 CRS ,9597 CST .9090

SGB 977,7 R_3 -.064J RJ3 -,7634 LSA 547,6 MSA 149.! SSA 27,5
•f_J 88_.2 $62 4|9,_ THA |4,93 ELJ 533.3 EL_ 148.9 ALF 4_ .68

LAUNCH DATE FEB 8 1969 FLZ(/_T TENE _,00 ARRIV4L DATE 4PR 29 1969

HELIOCENTRIC CONIC OISTANCE 209.426

RL 147.59 LAL .00 LOL _]9.06 VL 26.614 GAL -4,_8 AZL M.56 k_A 9_,22 .S_A 121o73 ECC .2_452 _NC 1.4431 VI 30.190

RP 108.33 LAP 1.44 LOP 231.28 VP 56.876 GAP -JJ.36 AZP 90.06 TAL 195.|3 TAP 287,36 RCA 94.40 APO 149.06 V2 34.9_0

RC 51 .09J GL 8.8| GP J4.09 ZAL 121.56 ZAP J6,43 ET$ 304,52 ZAE |47.46 ETE 13.72 ZAC 129.15 ETC 150.81 CLP -8.53
PL_NETC_ENTRfC CONIC

C3 19.035 VHL 4.363 OLA 14,83 RAL 12.26 RAD 6567.8 VEL 1|.850 PTH 2,|0 VHP 7.814 OPA 27,02 RAP 35.45 ECC 1.3133
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ A2_4TH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 J I 55 2682.43 -27.50 7].29 237.87 97.03 J 46 18 2082.4 -26.24 64.85

90.00 16 54 28 4366.94 5.40 181.32 E31.190 62.16 18 7 15 3766.9 |.63 174.66

lO0.O0 2 30 56 2394,29 -28.78 5J.gO 237.67 98.45 3 JO 50 1794.3 -27,31 43.41

1130.00 JB 7 49 41_W3.31 6,53 163.30 231.18 60.77 J9 16 39 35}0.3 2.59 156.74

110.00 3 57 3 2124.82 -32.13 30.73 236.g6 102.34 4 32 28 1524.8 -30.10 22.10

110.OO J8 58 JJ 3972°54 9,46 J49,56 229,40 57°00 2"0 4 23 3372,5 3.04 J43,24

OIFFERENTIAL CORRECTIONS NI0--COUR_ EXIECUT|ON ACCURACY ORB|T 0ETERNINATION ACCURACY

TOE -.2507 TRA -.3692 TC3 .7438 BAU .1974 5GT 883.9 SGR 476.9 SG3 J4J .7 ST 362.5 SR 408.7 55 107.2

ROE -,3090 RRA .J185 RC3 .2_0 FAU .04_J8 RRT .4_---_9 RRF -.48|6 RTF -.76/3 (RT .8_34 CRS .9512 CST .8707

F0£ .2149 FRA -.0089 FC3-|.8719 BSP 2742 ._ 1004.3 R_3 -.0746 R13 -.7?82 LSA 536.0 MSA 147.3 SSA 30.1

BOE .3979 8RA .3878 _C3 .7757 FSP -372 SG| 9|2.8 S_ 4|8.9 THA I6.33 ELI 526.2 EL2 146.7 ALF 49,01

L_UNCH 0ATE FEB 8 1969 FLIGHT TIME 82.00 ARRIVAL CATE MAY I 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP 108.38 LAP 1.27

RC 52.697 GL _.05

PLANE TOCENTRIC CONIC

C3 17.987 VHL 4.241 0LA

LNCH AZHTH LNCH TIME L-I TIM([
90.00 1 _ 37 2620.91

90.00 16 36 5_ 4401.88

100.00 Z 37 0 2335.86

100,00 17 51 16 4162.J7

110,OO 4 1 5 21372.78

I10.00 18 43 41 3998.01

DIFFERENTIAL CORRECTIONS

TG[ -.2364 TRA -.3481 TC3 .8J93 BAU .2079

ROE -,2957 RRA .|215 RC3 ,2757 FAU .04484

FOE .0879 FRA -.0422 FC3-Z.1584 6SP 2845

BeE .3786 BRA .3686 8C3 .8644 FSP -423

DISTANCE 216.148

LOL 139.06 VL 26.780 GAL -4.35 AZL 88.73 HCA 95.41 S_A 172.7_ ECC .21576 INC 1.2743 v! 30.J90

LOP 234.47 VP 36,983 GAP -10.52 4ZP 90.12 TAL 196.25 TAP _91,67 RCA 96.24 APO I49.20 V2 34.967

GP 15.11 7AL 123,34 ZAP 18.55 ETS _9.36 ZAE 146.33 ETE 15,62 ZAC 129.27 £TC 149.59 CLP -10.89

13.46 RAL 10.95 RA0 6567.7 VEL 11.805 PTH 2.09 VHP 7.367 0PA 28,27 RAP 35.86 ECC 1.Z960

[NJ LAT ]NJ LONG INJ RT ASC |NJ AI_'NTH _NJ TINE PO CST TIM [NJ 2 LAT INJ 2 LONG

-26.91 68.89 234.97 99.16 1 52 18 20213,9 -25.37 60.56
6.51 183,29 229.53 62.38 17 50 EO 3801.9 2.76 176.67

-28,12 47.69 234.73 100.58 3 15 _6 1735.9 -26.37 39.32

7.59 J65o08 228.94 61,00 19 0 38 3562,2 3.66 158.49

-31.31 26,89 233.9! 104.47 4 35 38 1472.8 -29.01 18.45

10.40 150.93 227.25 57.25 19 50 19 3398.0 6.01 144.59

MZO-COURSE EXECUTION ACCURACY CROFT OETERMINATION ACCURAC_

,_,T _4.8 5GR 492.7 SG3 158.6 ST 351.4 5R 402.8 SS 84.0

RRT .4677 _ -.5367 RTF -,7718 CRT .BS07 CRS .9163 CST ,7874

SG6 J030.3 R23 -.0867 RI3 -.792_ L54 5_0.1 MSA 145.6 SSA 33.I

501 941.4 .5/.,2 418.5 THA 17.95 ELI 514.6 EL2 144.6 ALF 49.56

LAUNCH {)ATE FEB 8 1c_9 FLIGHT TIM[ 84.00 ARRIVAL CATE MAY 3 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP 108.42 LAP 1.09

RC 54.398 GL 7.18

PLANETOCENTRIC CONIC

C3 17.109 VHL 4.136

LNCH AZNTH LNCH TiME
90.00 I 16 13

90,00 16 19 44

JOO.OO 2 43 41

I(X].O0 17 34 58

110.O0 4 5 45

110.O0 I_ 29 23
DIFFERENTIAL CORRECTIONS

TOE -.ZL_ TRA -.3282

ROE -.ZBIB RRA .1253
FOE .0334 FRA -.0787

BOE .3579 BRA .3513

OISTANCE 222.857

LOt. 139.06 VL 26.928 GAL -4.43 AZL 88.90 H(A 98.60 SMA 123.63 ECC .20795 INC 1.1037 Vl 30.190

LCP 237.66 VP 37,079 GAP -9.72 _ZP 90.17 TAL 197°37 TAP 295,97 RCA 97.92 APO J49.34 V2 34.954

GP 16.25 ZAL 1_5.O6 ZAP 20.91ET$ 313,28 ZAE 145,38 ETE 17.67 ?_C 129.22 ETC 148.34 CLP -13.35

0LA

L-] TIME INJ LAT
2559.88 -26,18

4439.71 7.70

2277.81 -27.33

4197.01 8.73

2021.01 -30.37

4026.58 Jl.44

TC3 .8895 BAU .2178

RC3 .3403 FAU .04893
FC3-2.4761 B,SP 2949

8C3 .9524 FSP -481

iZ.Ol RAL 9,74 RAD 6567.7 VEL 11.768 PTH 2,08 VHP 6.948 0PA 29,58 RAP 36.11 ECC 1.2816

INJ LCIk_ INJ RT 48( JNJ Az"NTH _NJ T_ME PC) CST TIM ]NJ 2 LAT INJ 2 LONG

64.57 232.30 101.21 I 58 53 1959,9 -24.36 56.37

185.43 ,L>27.51 62.67 17 33 44 3839.7 3.97 178.73

43._3 _3_.03 I0_.6_ 3 _I 39 * J677.8 -_5.31 35.33

167.03 L_'_6.93 6j.30 18 44 55 3597.0 4.84 160.41

23.15 231.13 106.50 4 39 16 1421.0 -27.81 14.89

I52.48 _"Z5.33 f7._7 19 36 _0 3426.6 7.08 146.10

MIO-CCUR._ EXECUTION ACCURACY ORBIT OETERt4INATION ACCURACY

S6T 9_'_.4 SGR 513.0 SG3 177.4 ST 336.5 SR 394.1 55 61.1

RRT ,§1§6 _ -.3939 RTF -,7807 CRT .8447 CR$ .777J CST .3631

,_ 1055.4 R_3 -.1004 RI3 -.8057 LSA 500.2 HSA 144.2 SSA 36.4

SGI 969.0 S_2 418.4 THA 19.85 ELI 498.3 EL_ 142,5 ALF 50.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69)

LAUNCH "DATE FEll 8 J_69

HIEL IO(EN TRI C CONIC

RL 147,58 LAL .00

RP 108.4§ LAP .91

RC _6. 186 GL 6.22

PLANE TOCENTR JC CC_JC

C3 J6. _T6 VHL 4,047

LN(.M AZMTH LNCH TINE

90,00 I Z4 Z5

_.O0 16 2 53

100.00 2 50 59

1(30.00 I? 19 0

Ii0.00 4 II 5

I10.00 18 15 Z4

FLIGHT TIME 86,r_3

O| STAN(E 229.549

L_. 139.06 VL 27.062 GAL -4.50 4ZL 89.07 HCA 101.79 5_A

LOP 240.85 VP 37.I_4 GaP °8._K_ JZP 90.19 TAL 198.46 TAP

GP I7o51 ZAL 126,72 ZAP 73,50 ETS 316,50 ZAr 144,59 ETE

OLA IO.50 RAL 8,65 RA0 6567.? VEL JI.7_? PTH 2,07 VHP

L-I T|NE JNJ LAT |NJ LONG JNJ RT A.,R( |NJ AZNTH

2499.44 -25,31 60.36 229.89 103,15

4480.04 ,fl,95 I87.73 05.76 63.02

2220.2fl -26.40 _J.53 09.59 104 .tiff

4234.46 9.95 /69.|5 2_ZS.ZZ 61.67

1969.6! -29.32 J9,52 Z'Z8.61 108.41

4057,87 12.58 154.19 L:_3.67 57.95

ARRIVAL DATE MAY 5 1969

O|FFERIENTIAL CORRECT|ON5

TOE °,2034 TR4 -.3J00 TC3 .9fl21 8_ .2274
ROE °.2670 RRA .13OO RC3 .4151FAU .0fl346

FO[ .0104 FRA -.J183 FC3-_.8_60 8SP 3044

BOE .3357 BRA .336Z BC3 1.0386 F,$P -545

I24.47 ECC .20JOZ IN(. .9304 Vl 30.J90

300.25 RCA 99.45 APO 149.49 V2 34.942

J9.gz ZAC 128.98 ETC I47.09 CLP -J5,93

LAUNO'_ DATE rE8 8 J969

IN/ TIME
2 6 4

17 17 33

3 27 59

18 Z9 35

4 43 54

19 23 Z

HELIOCENTRIC CONIC

RL |47.58 LAL

RP iO8.49 LAP

NI0oC_URSE EXECUTION ACCURACY

504' ,935,9 SC& 5_9.3 SG3 19_
_T ,5630 RRF -.65/5 RTF -.7875

1080.2 Rg3 °oj156 RI3 -.8187

SGI 995.6 5G2 419.0 THA L_.08

6.556 0PA 30.97 RAP 36.I8 ECC 1.2695

PO CST T|M IN/ 2 LAT IN/ 2 LONG

1899.4 °23,25 52.30

3880,0 5.26 181.00

1620.3 -24.I5 31.45

3631.3 6.09 162.49

1369.6 -26.53 11.45

3457.9 8.26 147o76

ORS[TOETERNINATION ACCURkCV

ST 3J8.5 5R 382.3 SS 49.2

CRT .8344 CRS .2746 CST -.0372

LSA 477.4 MSA 143.2 SSA 40.I

EL1 477.3 EL2 }40.6 ALF 5I.ZI

FL|_HT TIN[ BS.00 ARRIVAL DATE HAY 7 J969

DISTANCE 236,03

.00 L(3L /39.06 VL 27.181GJI_, -4,56 AZL 89,25 HCA 104.97 SNA I25.23 ECC .19490 INC .753_ VJ 30.I90

.73 LOP 244.03 VP 37.239 GAP -8.23 AZP 90./9 TAL 199,53 TAP 304.50 RCA /00.82 APO J49._3 V2 34.9Z9
GP 18.91 ZAL 128.28 ZAP 26,31 [T$ 319.19 ZAE 143.95 ETE E"Z.42 ZAC 128.51 ETC I45.85 (LP -18,64RC 58.05| GL §,15

PLANETOCENTRIC CONIC

C3 15.766 VHL 3.971

LN(.H AZNTH LN_ TIME

90.00 J 33 J3
g_3.O(3 J 5 46

I00,OO 2 58 55

100,00 17 3 29

110.OO 4 17 5

110.00 |8 ! 48

0/FF[RENTIAL CORRECT|ON5

TOE -.I830 TRA -.29J8

ROtE ".2503 RRA .J359

roe -.0452 FRA -./624

BOE .310J BRA .3219

OLA 8.93 RAL
L-! TIME IN/ L_T

2439.6O -24.32
4522.61 |O.26

2/63.21 -25,37

4274.23 11,23
1918.62 -28.17

4091.58 13.79

TO3 1 .OO85 BAU .237_

R(3 ._I5 F_U ,05848

FC3-3.2112 BSP 3182
_C3 J.1263 FSP -620

7,70 RA0 6fi67,6 VEL 11.71l PTH 2.06 VHP 6.191 OPA 32.44 RAP 36,04 ECC 1.Z595

_NJ LONG INJ RT AS( INJ AZlUlTH /NJ TIN_ PC) CST T|N INJ 2 LAT INJ 2 LONG
_6._6 2"27.74 104.98 2 13 53 1_39.6 -22.02 48.34

190.18 04.27 63.46 |7 1 52 39_2.6 6.61 183.40

35.60 LPZT.4_ /06.36 3 34 58 1563.2 °2_.68 27.69

17J.4/ 2"23_76 62.11 18 /4 43 3674.2 7.41 164.70

/5._3 L=_6._8 110.21 4 49 3 1318,6 -25.16 8.12

136.O5 E"_"_,26 58.41 19 10 0 3491.6 9.51 I49.56

MIO-(,CU_ EXECUT/ON ACCURACY CRBIT DETERMINATION 4CCURAC_

S_T 944.9 SGR 573.1 S_3 221.4 ST 294.4 5R 366.2 SS 65.9

RRT _6088 RRF -,7077 RTF °.794_J (_T .8|67 CRS -.4077 (ST -.6751

•_ Jl03,/ R_3 -,J294 RJ3 °.8334 LSA 450.4 MSA 142.6 SSA 44,3

_I 1022./ St.,2 420.3 THA 24.72 ELI 449.0 EL2 138.6 ALr 52.54

LAUNCH 13ATE FEB 8 1969

HEL IOCENTR|C CON|C

RL 147.58 LAL .OO

RP IO8.53 LAP .54

RC 59.985 GL 3,98

PLANE TOCENTRI C CONIC

C3 15.260 VHL 3.906

LNCH AZMTH LN_H TIM_

90.00 J 4Z 41

SO.DO 15"_ 36

IO0.O0 3 7 32

i00.O0 16 48 27

110.00 4 23 47

lJO.O0 17 48 41

FLIGHT TIME 90.00 ARRIVAL GATE HAY 9 J969

DISTANCE 24_.876

LC_ 139.06 VL 27.286 GAL -4._ AZL 89.43 HCA 108.J6 SMA ]_5.91ECC .1_950 I_C .5707 vJ 30.190

LOP 247.21 VP 37._05 GAP -7.53 AZP 90.18 TAL ZO0.54 TAP 308.70 RCA _02.05 APO 149.77 V2 34.9JT

GP _O.47 ZAL 129.72 ZAP 29.34 ET$ 321.48 Z_E 143.43 ETE 25.22 ZAC IZ7.AO ETC 144.66 CLP -21.49

DLA 7.31RAL 6.90 RAO 6567.6 VEL 11.6_9 PTH 2.06 VHP 5.854 0PA 34.00 RAP 35.66 ECC 1.2511

L-! TIE INJ LAT INJ LONG INJ RT ASC INJ AZ_,T,H INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

2380.30 °23.2! 5_._6 _25.87 106.69 _ _2 _1 1780.3 -20.71 44.48

4367.19 11.60 192.77 223.06 63.99 16 46 43 3967.2 8.01 185.93
_106.64 -24.23 31.79 225.52 108.06 3 42 38 1506.6 -ZI.53 24.03

4316.08 12.55 173.81 222.57 62.65 18 0 23 3716.I 8.79 I67.05

1868.01 -26.93 12.58 224.43 111.89 4 54 55 1268.0 -23,72 4.89
4127.47 15.06 158.05 221,13 58,95 18 57 28 3527,5 I0.84 151.50

DIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1642 TRA -.2783 TC3 1.O473 8AU .2462 5GT 947.0 SGR 616.0 S_3 246.4 ST _71.7 SR 346.1 SS IO3.Z

ROE -.2318 RRA .1423 RC3 .5_6 FAU .06386 RRT ,6490 RRF -.7602 RTF -.7968 CRT .7914 CRS -.6790 CST -.8672

FOE -.II01 FRA -,2059 FC3-3.6229 BSP 3269 SG_ 1J29,7 R23 -.1460 RJ3 -.8460 LSA 426,0 MSA 1_3.1 SSA 4_,5

_OE .2841BRA .3126 8C3 1.206_ FSP -699 S_1 1047.2 .%2 423.8 THA 27.83 ELI 418.0 EL2 137.6 ALF 53.5_

LAUNCH DATE FEB 8 1969 FLIGHT TIME 92.(]0 ARRIVAL DATE MAY Jl 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .(30 LOL |39.06 VL 27.380 GAL -4.68 AZL

RP IO8.57 LAP .36 LOP2_.39 VP 37._ GAP -6.86 AZP

RC 61.981 GL 2.70 GP 2_.J9 ZAL 131,O3 ZAP 32.59 ITS
PLANETOCENTRZC CONIC

C3 14.842 VHL 3.853 OLA 3.65 RAL 6.25 RAO 6567.6 VEL
LNO'_ AZMTH LNCH TIME L-I TIME IN/ L_r

gO.O0 I 52 51 2321.35 -0.01

90,DD _3 13 14 4613,71 12.97

IG0,00 3 i6 52 2050.38 -LP'Z.99

lOO.O0 16 33 55 4359.92 J3.91

tlO.OO 4 3! 14 1817.66 -25.61
110,00 17 36 2 4/65.41 J6.38

OlFFERENTIkL CCIRRI_CTION5

TOE -.1445 TRA -.2671 TC3 1.0706 8AU .2550

ROE -.2/04 RRA .1497 RC3 ,7112 FAU .06962
FOE -,1893 FRA -.2506 FC3o4,0607 BSP 3359

_OE ,25f13. SRA ,]O62 8C3 1.2853 FSP -785

DISTANCE 249.507

89.62 HCA 111.33 5HA 126.53 ECC .I#478 INC .3_14 Vl _.190

gO.14 TAL 201.50 TAP 312,84 RCA 103.15 APO 149.9I v? 34,906

323,49 ZAE 143.0! ETE 28.38 ZAC 126.84 ETC I43.54 CLP -24.5|

11.672 PTH Z.O3 VHP 5.546 OPA 35.64 RAP 35.O1 ECC 1.7443
|NJ LONG IN/ RT A_ IN/ AZHTH IN/ T|ME PO CST TIN IN/ Z LAT INJ _ LONG

48._ _24.28 108.28 2 3J 33 _721.4 -J9.3i 40.73

195.49 L:_'_2.13 64.61 16 32 8 4013.7 9.45 188.59

28.07 03.9J 109.65 3 51 3 /450.4 oZO,IO L:_3.46

/76.36 221.66 63.27 17 46 34 3759.9 JO.2J 169.52

9.26 222.77 113.45 5 J 31 _217.7 -22.72 1,75
160._0 _.26 59.57 18 45 28 3565.4 12.22 153.57

HIO°COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 941.3 _ 669.5 SC,3 273.3 ST 247.3 SR 320.4 SS |52.0
RRT ,6823 RR" -.8074 RTF -.7962 CRT .7525 CRS -.7770 CST -.9130

SG8 1135.1 R_3 -.1610 R/3 °.8fl94 LSA 404.3 MSA 144.1 SS_ 52.4

SG| 1072.E S(.2 429.7 THA 31.51 ELl 380.9 EL2 137.0 ALF 54.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH GATE FEB 8 1969 FLIGHT TIME 94.00 ARRIVAL CATE NAY 13 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00
RP 108.60 LAP .I7

RE 64.032 GL 1.33

PLANETOCENTRIC CONZE

C3 |4.501 VHL 3._08 CLA

LNCH AZMTH LNCH rIME L-I TIt4_ INJ LAT

90.00 Z 3 50 2262.49 -20.70

90.00 15 O LP'Z 4662.23 14.37

100.00 3 Z7 I 1994.18 -21.66

IOO.OO 16 |9 52 4405.78 15,29

110.00 4 39 29 1767.37 -24,21

110.O0 17 23 53 4205.36 17.74

DIFFERENTIAL CORRECTIONS

TOE -.12_7 TRA -,2594 TE3 1.0746 BAU .2641

ROE -.18_4 Rfl'A .1575 RE3 .6372 FAU .07566

F0E -.2825 FRA -.2931 FC3-4.§167 BSP 3446

BOE ,2240 BRA .3035 BE3 1.3622 FSP -876

0ISTANEE 256,115

LOt. 139.O6 VL 27.463 GAL -4.72 AZL 89.82 HCA 114.51 5_4A 127,07 ECC ,18065 IN( .1841 VJ 30.190

LOP 253.57 VP 37,412 GAP -6.22 AZP 90.08 TAL 202.39 TAP 316.90 REA I04.]2 APO J50.03 v2 34.894

GP 24,09 ZAL |32.L:_) ZAP 36.08 ETS 325.3| ZAE 142,63 ETE 31.94 ZA( 125.60 ETC 142.54 CLP -27,71

3.93RAL 5.76 RA0 6567.6 VEL 11.657 PTH 2,05 VHP 5.267 0PA 37.38 RAP 34.03 ECC 1.2387
INJ LONG INJ RT A$C INJ A_TH _NJ TIf,_., PO (St TIM INJ 2 LAT INJ 2 LONG

44.54 222.96 J09.76 2 41 32 1662.5 -17.82 37.05

198.37 221.48 65.34 16 J8 4 4062.2 10.92 191.39

24.42 222.58 111.12 4 0 15 1394.2 -18.59 16.97

179.06 221.03 64.00 17 33 17 3805.8 11,67 172.14

6.03 22J.40 1J4,9() 5 8 57 1167.4 -2'(3.65 358.69

162,50 2J9.68 60.29 18 33 58 3605.4 I3.66 155.77

MIO-COURS_ EgECUT]ON A(CURACY ORBIT OETERMINATION AE(URACY

`%T 926.6 `%R 735.4 `%3 301.9 ST 223.9 FIR 288.6 SS 207.9

RRT .7069 RR_ -.8483 RTF -,7913 CRT .6944 CRS -.8125 CST -.9127

1183.0 R2_ -,I729 RI3 -.8736 LSA 390.6 MSA |45.2 SSA 55.3

5(,1 1098.6 ,%2 4_8,7 THA 35.87 ELI 338.§ EL2 137.4 ALF 55.J3

LAUNCH 0ATE FEB 8 1969 FLIGHT TIME 96.00 ARRIVAL GATE MAY 15 1969

HCL ICCENTRIC CONIC

RL I47.50 LAL .DO
RP JOB .64 LAP -.02

RE _6.I31 GL -.17
PLANE T_ENTRIC CONIC

C3 14.227 VHL 3.772

LNCH AZHTH LNCH TIHE
90.OO 2 15 43

90,00 14 45 54

100.00 3 38 4

IO0.O0 16 6 1"4

iiO.OO 4 48 38

IJO.OO I7 IZ IO

LOL J39.06 VL 27.535 GAL
LOP 256.74 VP 37.455 GAP

GP 26.I8 ZAL 133.2I ZAP

0ISTANCE 262.697

-4.76 AZL 90.02 t,_CA J17.69 5MA 127.56 £CC .17706
-5.61 AZP 89.99 TAL 203.19 TAP 3LPI_._ RCA 104.97

39.B0 ETS 327,04 ZAE 142.24 ET£ 35.94 ZaC 124,07

0LA 2.17 RAL 5.43 RA0 6567.6 VEL I|.645 PTH 2.04 VHP 5.017 OPA 39._3

L-I TIME INJ LAT INJ LC_G INJ RT ASC INJ AZMTH INJ TIME PO CST 71M

2203.35 -I9.29 40.77 L_I.92 111.14 2 52 26 1603.3

4712.93 15.79 2OI.42 221.I2 66,18 16 4 27 4112.9

I937.72 -20.23 20.84 LP_|.53 112.49 4 10 22 1337,7
4453.80 16.70 181,93 221_.68 64.84 I7 L_ 28 38§3.8

1716.86 -22.73 2.86 220.3I 116.2fl 5 17 Ifl 1116.9

4247.4J I9,15 I64.95 219,37 61.13 18 22 58 3647.4

INC .DJgB VJ )0.190
APO 150.14 V2 34.883

ETC 141.67 (LP -31.12

RAP 32.69 £CC 1.2341

INJ 2 LAT INJ 2 LONG

-16.25 33.42

12.44 194.34

-17.0! 13.53

13.18 174.91

-I9.0l 355.69

I5.15 J58.J2

ORBIT 0ETERMINATION ACCURA(Y
ST 199.8 5R 248.7 $5 272.6

CRT .5998 CRS -.8139 CST -.8883

LSA 389.6 MSA 145.3 $SA 56.7

ELI 287.5 EL2 138.3 ALF 55.10

OIFFERENTIAL CORRECTIONS

TOE -,I06_ TRA -.2333 T(3 J.O613 BAU ._747
ROE -.!553 RRA .(662 RE3 .9795 FAU .08194

FOE -.3946 FRA -.3350 FC3-4.gBSB BSP 3585

BOE .1881 BRA .3030 BE3 1.4442 F,SP -978

MIO-COURS( EY_¢UTION ACCURACY
,%1 903.0 ..%R 815.8 `%3 3_2.0

RRT ,7227 _ -.8826 RTF -.7835

|216.9 1_3 -.1761RI3 -.890!

,%1 1130.5 ,%2 450.4 THA 40.99

LAUNCH 0/LTE FEB 8 1969 FLIGHT TIME 98,00 ARRIVAL CATE MAY 17 1969

HELIOCENTRIC CONIC

RL 147.38 LAL .00

RP 108.67 LAP -,21

RC 68.274 GL -1.78

PLANE TOCENTRIC CONIC

(3 14.013 VHL 3.743

LNCH A_MTH LNCH TIME

90.00 2 28 39
90,O0 14 31 48

100.00 3 50 9

100.00 15 52 59

110.00 4 58 46

IIO.O0 |T O 52

CISTANCE 269.254

LOt. 139.06 VL 27.597 GAL -4.79 AZL 90.24 HCA 120.86 SHA 127.98 ECC ,17395 INC _425 vJ 30.190
L(_° 259.92 VP 37.491 GAP -5,02 AZP 89.88 TAL 203.90 TAP 324.76 RCA 105.72 APO 150.24 V2 34.873

GP 28.47 ZAL I_4.04 ZAP 4_.75 ET$ 328.75 Z_E J41.78 ETE 40.41 ZAC 322.24 ETC J40.98 CLP -34.74

CL4 .35 RAL 5.29 RAG 6567.6 VEL II.636 PTH 2.04 VHP 4.800 0PA 4f.10 RAP 30.95

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2143.48 -17.78 37.03 221.18 112.41 3 4 23 1543.5 -14.59
4766.12 17.22 204.66 221.05 67.17 J5 51 I4 4166,1 13.98

1880.58 -18.70 17.28 220.76 113.75 4 21 30 1280.6 -15.33

4504.25 18.14 184.99 2213.63 65.82 17 8 3 3904.3 14.72

1665.81 -21.15 359.73 219,51 llT.fl0 5 26 32 1065.8 -17.30

4_91.79 20,58 J67,59 2J9.36 62.09 18 12 23 _1_91,8 16.69
OIFFERENTIAL CORRECTIONS

TOE -.0907 TRA -._530 TC3 |.0184 8AU .2_58

ROE -.1199 RRA .1742 RC3 1.1359 F4U .08803

FOE -.5L_30 FRA -.36_7 FCS-fl.4383 65P 3697

BOE .1504 BRA .3072 BE3 1.5256 FSP -1076

MI0-COURSE EXECUTION ACCURACY

S6T 866.4 SGR 900.9 `%3 _61.7

RRT .7238 RRF -.9099 RTF -.7655
`%6 I256.4 R_3 -.I73! RI3 -.9066

,%1 "1166.7 ,%2 466.2 THA 46.94

ECC 1.2306

INJ 2 LONG

29.81

197.48
10.11

177.86

352.72
160,64

ORBIT OETERMINATION ACCURACY

ST 182.5 SR 201.8 SS 341.2
CRT .4353 ORS -,7799 EST -.8478

LSA 408.3 MSA 143.7 SSA 55.8

ELI 232,8 EL2 140.8 ALF 5|._5

LAUNCH 0ATE FEB 8 1969 FLIGHT TIME 1(30.00 _R_IVAL OATE MAY 19 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP JOB.TO LAP -,40

RC 70.456 GL -3.54

PLAN_TOCENTRIC CONIC

C3 13.855 VHL 3.722

LNCH _ZMTH LNCH TIf,IE

90.00 2 42 49

c_].O0 |4 |7 54

I[30.OO 4 3 27

I(30.OO 15 39 58

liD.DO 5 10 2

llO.OO 16 49 52

01STANCE 27_.784

LOL 139.06 VL 27.651 G4L -4.8! AZt,. g0.48 HC.A I24.03 SHA 128.35 ECC .17126 INC .4773

LOP 263.09 VP 37.321 GAP -4.46 _ZP _9.73 TAL 204.52 TAP 3_.53 REA 106.37 APO 150.33

GP 30,95 ZAL 134.68 ZAP 47.92 £T$ 3_0,51 Z_ 141.17 ETE 45.35 ZAE 120.13 ErE 140.51

DLA -1.55 RAL _.3_ RAD 6_67.5 V_L I1.6_9 PTH 2.04 VHP 4.616 OPA 43.06 RAP 28.75 ECC I .2280
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_47H INJ TIME PO C$T TIM _NJ 2 LAT INJ 2 LONG

2082.30 -16,15 33._8 220.72 113.58 3 17 32 1482.3 -12.83 26.18

48L_.32 18.67 20B.I_ 221.29 (;8.32 15 _8 16 4222.3 15,56 ZO0.85

1822.23 -17.06 13,72 220.29 I14.92 4 33 49 1222.2 -13.56 6.68

4557,62 19.59 188.28 220.88 66,96 16 55 55 3957.6 16.31 181.03

1613.78 -19.49 356.61 219.00 118.66 5 36 56 1013.8 -15.51 349.75

4338.84 22.05 170.45 219.66 63.20 18 2 11 3738.8 18.28 163.35
ORBIT DETERMINATION ACCURACY

57 170.3 SR 148.7 SS 415.8

CRT .20_1 CRS -.6617 CST -.7960

LSA 448.8 MSA 140.8 $SA 52.5

ELl 178.O EL2 139.4 ALr 27,84

OIFFERENTIAL CORRECTIONS

TOE -.0784 TRA -.2563 TC3 .9485 BAU .2991

ROE -.0774 RRA .1816 RE3 1.3068 F4U .09376

FOE -.6618 FRA -.3889 FE3-5.8587 BSP 3843

BOE ,IIOZ 6RA .3141 6C3 1.6147 FSP -I172

MID-COURt_ EXE:CUTICN ACCURACY

,%T 817.8 SGR I019.2 ,%3 390.4

RR7 .70gO RR_ -.9313 RTF -.7361

1306.8 R23 -.1588 R13 -.9239

SGI 1213.7 ,%2 484.3 THA 53.69

Vl 30.190

V2 3a.862

CLP -38.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CA_'E FEB 8 1969 FL/GHT TP,( I02.00 ARRIVAL CATE MAY ?I 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .OD

RP 108.73 LAP -.58

RC 72,672 GL -5.44

PLAN[TOCENTRJC CONIC

C3 13.753 VHL 3,708

LNCH AZMTH LNCH TIME L-I TZI,( IN| LAT

90.00 2 58 27 2019,12 -J4.40

90.00 14 4 2 4882.24 20,|4

IDO.DD 4 18 9 1762.04 -15._

I00.00 15 27 2 4614.55 21.07

ll0.OO 5 22 36 1560.25 -I7.71

IIO.OO 16,39 4 A3B9.ll 23.56

OIFFERENTIAL COR_CTION5

TOE -,O697 TRA -,2622 TC3 ,8523 BAU .3159

ROE -.0ZH RRA .IBTB RC3 1.49ZI rAu .09893

FEE _.8207 FRA -.3997 FC3-6.2276 BSP 4067

BeE .0743 8RA ,3225 _C3 1.7184 FSP -12_

CISTANCE ZSZ.288

LO_. I]9._6 VL _7.696 GAL -4.B] AIL 90.73 MCA 127.20 S,_A 128.66 ECC .J6696 INC .7301 Vl 30.19g

LOP 266.26 vP 37._45 GAP o3,9_ AZP 89.56 TAL 205.04 TAP 33223 RCA 106.92 APO 150.40 V2 34,853

GP 33.62 ZAL 135.11 ZAP 52,ZB ET5 332.4! ZAE _0.34 ETE 50,72 ZAC 117,73 ETC 140,29 CLP -42.7?

0LA -],53 RAL 5.54 RAG 6567.5 VEL 11.625 PTH 2.04 VHP 4.467 0PA 45,06 RAP 26.05 ECC 1.2263

IN| LCIN(, IN| RT AS.{ IN| AZMTH IN| TI_E PC) CST TIN IN| Z LAT IN| ? LONG

29.47 220.57 114.65 3 32 6 Iil�.l -10.95 ZZ.49

2II.94 221.85 69.66 J5 25 25 429Z.2 17.19 204.50

lB.12 221].12 116.110 4 47 }l I162.0 -11.6B }.2_

191.87 22J.46 68.29 16 43 57 4014.6 17.94 184.47

353.48 2I_.80 1|9.73 5 48 37 960.3 -J 3.62 346.76

175.$7 ZZO.29 64.49 I7 52 I3 5789.1 19.93 166.31

MIC-COURE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 758.9 SGR 1144.9 5,113 417.3 ST 163.7 5R IO1.5 SS 497.5

RRT .6743 RRF -.9478 RTF -.6909 CRT -,3424 CRS -.2283 CST -.7419

S(,B |373.6 RE3 -.1327 RI3 -.9411 LSA 513,1MSA 137.9 55A 47.3

SGI |278.7 SG2 5OI.8 THA 61.04 ELI 169.0 EL2 92.4 ALF 162.69

LAUNCH (:]ATE FEB B 1969 FLIGHT 71ME |04.00 ARRIVAL GATE MAY 23 I96:)

HIELIC(ENTRIC CONIC

RL 147.58 LAL .DO

RP I08.76 LAP -.77

RC 74.919 GL -7.52

PLANE TC_ENTRIC CONIC

C3 13. 708 VHL 3.7_2

LNCH AZMTH LNCH TIE
90.00 3 I5 5I

90.00 13 50 0

I(30.OO 4 3a 32

I00.00 15 14 O

110.00 5 36 42

IJO.O0 16 28
DIFFERENTIAL CORRECTIONS

T0£ -.0695 TRA -,2733 TC3 .7193 BAU .33_4

ROE .0348 RRA .190! RC3 I .6828 fAU .I02BO

FOE -.9864 FRA -,389(} FC3-6.492_ BSP 4_08

B0E .0777 BRA .3329 8C3 1.8301FSP -1343

OISTANCE 288.764

LCL 13_.06 VL 27.7_4 GAL -4.B_ AZL 91.01 P_CA 130.36 SMA 128,92 ECC .16699 INC 1.0050 Vl _].19_

LGP 269.42 VP 37,565 GAP -3.40 AZP 89.35 TAL _5.45 TAP 335.81 RCA 107.39 APO 150,45 V2 34.844

GP 36.46 ZAL 135.32 ZAP 56.81 ETS 334.50 ZAE I39.22 ETE 56.43 ZAC 115.07 ETC 140.34 CLP -47.|_

DLA -5.62 RAL 5.96 RAO 6567,5 VEL JI.62] PTH _.04 VHP 4.355 CPA 47,07 RAP 22._Z ECC 1.2256
L-I TIME IN| LAT INJ LCN(; IN| RT ASC IN| A_TH IN| TIME PO CST TiM INJ 2 LAT IN| 2 L-_C

1953.08 -12.49 25.56 2L:_0.74 115.62 3 48 24 I353,1 -8.94 18.68

4946.86 21.61 216.I0 2_2,77 71.24 I5 12 27 4346.9 18.85 ZO_.52

1699.24 -13.39 6.44 2L_13.28 116.98 5 2 52 1099.2 -9.67 359,63

4675.9] 2_.56 195,81 222,40 69,85 I6 31 56 4075,9 19.61 18#.26

1504.62 -I5.80 350.30 2|8.91 120.7I 6 I 47 904.6 -11.61 343.70

4443,32 25.11 I77.03 221._7 66,0I 17 42 E3 3843.3 21.65 169.5#
MIO-_OUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 689.8 SGR 1281,8 5G3 438,9 ST 167.5 5R 110,3 55 581.0

RRT .rooL>o RRF -,9600 RTF -.6105 CRT -.8930 CRS ,6090 CST -.7149

5GB 1455.6 R23 -.1002 R|3 -.9557 LSA 597.9 MSA 136,3 SSA _1.3

501 I359.9 SG2 519.2 THA 68.81 ELI 196.0 EL_ 4Z.4 ALF J47._7

L_UN(H 04TE FEB 8 1969 FLIGHT TIME 106.00 _RRIVAL GATE MAY ?5 1969

HELIC_ENTR|6 CONIC DISTANCE _95.214

RL |47.5_ LAL .O0 LOL 139.06 VL 77,764 G_C -4.B_ AZL 91.31 HE4 133.52 5M4

RP 10@.78 LAP L.95 LOP _7_.$9 VP 37.580 GAP -?.90 AZP 89.10 TAL 205.76 T_P

RC 77.194 GL -9.80 GP 39.45 ZAL 13527 ZAP 61,4} ET_ 336,86 ZAE 137.75 ETE
PLANETO_ENTRIC CONIC

(3 13.7Z9 VHL 3,705 0L4 -7.83 RAL 6,60 RAD 6567._ VEL 11.624 PTH 2.04 VHP 4.2_5 OP_ 49,04 RAP 19.05 ECC 1,_259

LNCM 4ZMTH LNCM TIME L-I TIME IN| LAT IN| LONG IN| RT 48C IN| AZMTH IN| TIME PO CST TIM IN| ? LAT IN| _ LONG

90.00 3 55 25 1883.11 -I0.39 _1.49 221.28 116.49 4 6 48 1283.1 -6.75 14.70

90.00 15 35 29 5017.49 23.08 220.76 224,08 7].12 14 59 6 4417.5 _0.55 213.00

100.00 4 53 0 1632.87 -II.31 2.61 220.80 117,85 5 20 12 103_.9 -7.50 355,90

100.00 15 O 36 4742.97 Z4.07 200.23 Z23.73 71.71 16 19 39 4143.O _1.34 I92,49

110.00 5 52 37 I046,15 -13.74 347.02 219.38 121.61 6 16 44 846.1 -9.46 340.53

llO.O0 16 17 27 4502.45 26.69 180.90 222.66 67.80 J7 32 30 390_.5 _5.44 173.74
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCUR4CY

TOE -.0784 TRA -.2872 TC3 .5537 BAU .3586 SGT 619,7 SGR 1428.7 SG3 454.1 ST 181.5 SR 191.6 SS 667.5

ROE .|O68 RRA ,1874 RE3 ! .8739 FAU .10509 RRT ,4727 RRF -.9691 RTF -.4753 CRT -.9005 CRS .9155 CST -,726[3

FOE-1.157! FR4 -.3569 FC3-6.6269 68P 4610 SGB |557.3 E'Z3 -,0644 R13 -.9672 LSA 703.9 MSA 136.2 SSA 35.0

BOE .1325 BRA .3430 8(3 1,9540 FSP -139_ SG1 1463,2 SG2 533.2 THA 76.60 ELI 257,3 EL2 58.8 ALF 133.28

129,13 ECC .1653J INC 1.3066 VJ 30.19_

339,28 RCA IO7.79 4PO 150.48 V? 34.835
62.38 ZAC llZ.lB ETC 140.70 CLP -51.74

LAUNCH GATE FEB O 1969 FLI&HT TIME 108.{_) ARRIVAL _ATE MAY 27 1969

HELIOCENTRIC CONIC

RL 147.58 LAL ._

RP 108.81 LAP -I.13

RC 79,493 GL -12.32

PLAN[TOCENTRIC CONIC

C3 I3.829 VHL 3.719 0LA -10.20 RAL
LNCH AZMTH LNCH TII_ L-I T|I_ ]NJ LAT

90,00 3 57 42 1807,81 -8.08

90.00 I3 20 4 509_.97 24.53

100.00 5 14 O 156|.70 -9.02

lOO.OO 14 46 2B 4811.32 25.56

llO.OO 6 lO 45 1383,95 -II.50
I10.00 16 6 12 4567.83 28.29

DIFFERENTIAL C_R_,CTJONS

TOE -.0984 TRA -.3016 TC3 ,3597 BAU .3866
ROE ,19_0 RRA .1797 RC3 2.0597 FAU .|0366

FOE-1.3308 FRA -.3079 FC3-6.6150 85P 5023

BOE .2166 BRA .3510 BC3 2.0909 FSP -1438

OISTAINE£ 301.636

LOL 139.06 VL 27.789 GAL -4.8| AZL 91.64 HCA 136.69 SMA 129,30 Ecc .16389 INC 1,6416 vl 30.19_

LOP 27_.76 VP 37.590 GAP -_,4_ AlP 88.8I TAL 205.96 TAP 342.65 RCA I08.1_ 4PO 150,50 VZ 34.827

GP 4_.56 ZAL 134.95 ZAP 66.10 ETS 339.54 ZAE 135.88 ETE 68,43 ZAC IO9.13 ETC 141.57 CLP -56.63

7.46 RA0 6567.5 VEL I1.628 PTH 2.04 VHP 4.258 GPA 50,95 RAP 14.73 ECC 1.Z276
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC} CST TIM INJ 2 L4T INJ- Z LONG

17.17 22_,24 117.23 4 27 §0 1207.8 -4.36 I0.46

226.05 _2_.83 75.39 14 45 0 4496.0 Z2.29 ?1_.10

358.37 22|.73 118.62 5 40 I 961.7 -5.13 351.94
ZO5.24 225.52 73.95 J6 6 45 4217.3 73.11 197.30

343.60 22'0.25 |22.42 6 33 49 783.9 -7.14 337.2?

185.}0 224.52 69.97 17 22 20 3967.8 25.30 177,40

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 563.4 SC,R |585,6 SG3 462.4 ST 207.6 SR 312.5 S5 758.]

RRT .2596 RRF -.9760 RTF -._79 CRT -.8733 CRS .9762 CST -.7716

S_B |682.8 RE3 -,0_99 R|3 -.9755 LSA 834.2 MSA 137.0 SSA 29,2

5G| |593.2 SG2 541,5 THA _4,04 ELI 365.] EL2 86.6 ALF 122.J5

=:

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH OATE FEB 6 1969

HELIOCENTRIC CON|(

RL 147.58 LAL .00

RP 108.83 LAP -1.30

RC 81.813 GL -|5.10

PLAI_.TOCENTRI( CONIC

C3 14.030 VHL 3.746

LNCH AZMTH LNCH TIME
90.00 4 23 29

90.00 13 3 11

100.00 5 38 14

113(3.OO 14 31 7

110.00 6 31 37

110.00 15 54 1]

FLIGHT TIME 110.00 ARRIVAL DATE HAY 29 1969

LOt. 139.06 V6 27.807 GAL

LOP 278.92 VP 37.597 GAP

GP 45.75 "ZAL 134.]2 ZAP

DISTANCE 308.030

-4.78 AZL 92.02 HCA 139.84 S_WA 129.43 ECC .16270 INC 2.0181 Vl 30.190

-1.96 AZP 88.46 TAL 206.06 TAP 345.90 RCA 108.37 APO 150.49 V2 54.820

70.72 ETS ]42.]9 ZAE 13],62 ETE 74.46 ZA( 105o95 ETC 142,36 CLP -61.76

OLA -12.76 RAL 8.57 RA0 6567.6 VEL 11.637 PTH 2.04 VHP 4.278 0PA 52.75 RAP 9.89 ECC 1.2309

L-I TIME IN] LAT IN] LONG |NJ RT ASC IN] AZMTH IN] TIME f_ EST TIM IN] 2 LAT rNJ 2 LONG

1725.]1 -5.48 12.50 223.68 117.83 4 52 14 1125.3 -1,71 5.S4
5184.BO 25.92 212.19 228.11 78.17 14 29 ]6 4584.8 24.02 224.03

1484.14 -6.46 3]4.23 223.15 119.25 6 2 58 884.1 -2.52 347.67

4901.21 27.01 211,06 227,84 76,68 15 52 49 4301,2 24.91 202.89

1116.93 -9.03 3]9,98 221.58 123.11 6 53 34 716.9 -4.60 333.68

4641.18 29.90 190.41 226.9] 72.60 17 11 34 4041.2 27.23 1_2.24

OIFFERENTIAL CORRECTIONS MIO-(CURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1354 TRA L.3172 TC3 .1344 8AU .4170 SGT 548,] S(.pR 1739.8 .5(,3 460.0 ST 255.3 SR 456.1 55 845.2

ROE .2922 RRA .1614 RE3 2.2190 FAU .10379 RRT -.0536 RRF -.9809 RTF .0580 £RT -.8910 CR5 .9917 CST -.8357

FOE-I.4901 FRA -.2313 FC3-6.4046 BSP 5462 _-,B 1824.2 R23 ,0003 RI3 -.9809 LSA 98].7 MSA 139.1 5SA 24.0

BEE .32L-_3 BRA .3§59 BE3 2.2231 FSP -1437 ,%| 1740,| _2 547,4 THA 91,07 ELI 512.4 EL2 103.2 ALF 117.73

LAUNCH DATE FEB 8 19_ FLIGHT TIME 112.00 ARRIVAL 0ATE MAY 31 1969

HELIOCENTRIC EC/qlC OISTAN(E 314.398

RL 147.58 LAL .OO LOL 139.06 VL 27,8L:>0 GAL -4.75 AZL 92.45 /'_A 143.00 ,_A 129.52 ECC .16172 IN( 2.4470 VI 30.190
RP IO8,85 LAP -1.47 LOP 282.08 VP ]7.600 GAP -1.52 AZP 88.05 TAL 206,05 TAP 349,05 RCA 108.58 APO 150.47 V2 34.81 3

RE 84.153 GL -18.20 GP 49.00 ZAL 133.34 ZAP 75,21 ET$ 346,03 ZAE 130.98 ETE 80,36 ZAC 102.72 ETC 14].65 CLP -67.10

PLANETO(ENTRIC CONIC
C3 14.366 VHL 3.790 OLA -15,55 RAL 9.97 RAO 6567.6 VEL 1J ,65! PTH 2.05 VHP 4.]53 0PA 54.42 RAP 4.5_ ECC |.2364

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A_ IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 4 53 55 16]Z.83 -2.52 7,32 225.74 IID.Zl 5 21 8 1O]2.8 1.27 .69
90.00 12 43 55 5287,76 27.15 239.47 2}[3.99 81.62 14 12 2 4687.8 25,71 231.10

100.00 6 6 43 1397.93 -3.57 349.46 225.16 119,70 6 30 1 797.9 .41 342.94

1OO.00 14 13 48 4997.89 28.34 217.9] 230,77 80.07 15 37 6 4397.9 26.68 209.53

110.OO 6 55 58 124}.69 -6,28 336.09 225.48 123.67 7 16 41 643.7 -1,81 529.85

110.00 15 41 3 4724.90 ]1.45 196.44 230,01 75,86 16 59 47 4124,9 29,19 187.96

DIFFERENTIAL CORRECTIONS MIO-ECUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.1916 TRA -.]295 TC3 -.1082 BAU .4509 S,GT 598.2 S(.,R 1893.9 563 449.6 ST 328.5 5R 623.8 SS 932.1

ROE .4090 RRA .1312 RE] 2,3452 FAU .0998_ RRT -,3822 RRF -.9846 RTF ,3877 ERT -.9219 CRS .9968 CST -._92_

FOE-1.6367 FRA -.1401 FC3-6.0154 BSP 5997 568 1986.1 R_3 ,0249 RI3 -.9844 LSA 1J59,9 MSA 141.6 SSA 19.5

BOE .4517 (SRA .3554 B(_ 2,3477 FSP -141] 50| 1908.9 ._2 548.4 THA 97.51 ELl 695.7 EL2 lI4 .I ALF 116.67

LAUNCH D4TE FEB 8 1969 FLIGHT TIME 114.00 ARRIVAL DATE JUN Z 1969

HELIOCENTRIC CONIC Cl STANCE 320.738

RL 147.58 LAL .00 LOL 139.06 VL 27.828 GAL -4.71 AZL 92.94 HCA 146.15 SMA 129.58 ECC .16091 INC 2.9435 VI 30.190

RP 108.87 LAP -1.64 LOP 285.25 VP 37.601 GAP -1,09 AlP 87._5 TAL _05.95 TAP 352.10 RCA 108.73 APO 150.43 V2 34.607
R( 86.508 GL -21.66 GP 52.29 ZAL 131.96 ZAP 79.46 ETS 349.89 ZAE 127.98 ETE 86.04 ZAC 99.48 ETC 145.24 CLP -72.6t

PLANE TCK_ENTRI( CONIC
C3 14.894 VHL 3.859 CLA -18.60 RAL 11,70 RA0 6567.6 VEL 11.674 PTH 2.05 VHP 4.487 CPA 55.96 RAP 358,85 ECC 1.2451
LNCH AZMTH LN(H TIME L-I TIME IN] LAT IN] LONG IN] RT A._C |NJ AZMTH IN] TIME P_ (ST TIM IN] 2 LAT IN] 2 LONG

90.00 5 30 56 1525.76 .94 1.34 228.60 118.30 5 56 22 925._ 4.71 354.70

90.00 12 20 40 5410.85 28.05 248.36 234,57 85.98 13 50 51 4810.9 27.20 2]9.80
1130.O0 6 41 2 1299.53 -,24 344.06 227,95 119.89 7 2 42 699.5 3.74 337.53

100.00 13 5] 15 5112,]2 29.40 226.27 234,44 84.3] 15 18 27 4512.3 28.30 217.64

110.00 7 24 50 1162,30 -3.19 33J,81 226.10 124.05 7 44 12 562.3 1.30 325.60
110.00 15 25 56 4822,31 32.84 203.69 233.88 79,94 16 46 19 4222.3 31.11 194.90

OlFFERENTIAL CORRECTIONS MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2743 TRA -.3367 TC3 -.361] BAU .4854 ,,%T 722.4 _ _32,3 5.G3 426.2 ST 4]7.0 SR 807.6 SS 1010.6

ROE .5419 RRA .0893 RC3 2.4111 FAU .09]_ RRT -.6270 RRF -,_73 RTF ,6323 CRT -.9486 CRS .9987 CST -.9337

FOE-1.75]_ FRA -.O294 FC]-5.4277 85P 6538 ,_ 2156,9 RZ3 ,0453 RI3 -.9864 LSA 1357.7 MSA 145.0 SSA 15.8

BOE .6074 6RA .]48] B(] 2.4]80 FSP -1346 _1 2086,0 _2 ]48,3 THA 10].51 ELI 910.0 EL2 122.7 ALF 117,72

LAUNCH DATE rE8 8 1969 FLIGHT TIME 116,00 ARRIVAL CATE JUN 4 1969

HELIOCENTRIC CONIC DISTANCE 327.052

RL 147.58 LAL .00 LOL 119.06 VL 27.831 GAL -4.65 AZL 93.53 H£A 149,_0 S_4A 129.60 ECC .16026 INC ].5286 V1 ]0.190

RP 108.89 LAP -l._O LOP 288.41 VP 37.598 GAP -.68 AZP 86,96 TAL ZO5.75 TAP 355.05 RCA 108._] APO 150.37 V2 34.802

RE 88.877 GL -25.52 GP 55.63 ZAL 1:30.14 ZAP 83,40 ET$ 354.17 ZAE 124.67 ETE 91.48 2AE 96.29 ETC 147.11 CLP -78.25

PLAk_.TOCENTR|C CONIC

C3 15.699 V'HL 3.962 OLA -21.94 RAL 13,81 RA0 6567,6 VIEL 11,708 PTH 2.06 VHP 4.693 0PA 57,38 RAP ]52,76 ECC 1.2584
LNCH AZMTH LNCH TIME L-I TIME IN] L_T IN] _ IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] 2 LONG

90,00 6 18 1] 1394.70 5.15 354.01 252.57 117.88 6 41 27 794.7 8.84 347,28

90.00 11 50 14 5565,58 28,27 259.66 238.89 91.64 |3 22 59 49_5.6 28.20 251.00

I00.00 7 24 I 1182.32 3.73 337.62 231.79 119.68 7 43 43 582.3 7.65 331.0]

I00.00 13 27 7 525_,19 29.89 236.71 238,91 89.79 14 54 40 4653.2 29.54 227.92
110.00 7 59 55 1069,79 .]4 326,98 229,68 124,18 8 17 44 469.8 4.83 520.76

110,00 15 7 42 4938.48 33,87 212,60 2_8,70 85.11 16 30 I 4]38.5 ]2.83 203.52

DIFFERENTIAL CORRECTIONS NIO-COURS_ EXECUTION ACCURACY ORBI7 DETERMINATION ACCURACY

TOE -.3896 TRA -.3334 TC3 -.(_4_ BAU .5202 S_T 903.8 5(,R 2153.9 5¢,3 394.9 ST 584.8 SR I006,4 SS 1080.Z

ROE .6948 RRA .0_5 RE3 2.4036 FAU .08496 RRT -.7711RRF -.9_94 RTF .7760 CRT -.9668 ERS ,9995 EST -.9594

FDE-I.8406 FRA .0890 FC3-4.6852 8SP 7113 ,_ 2335.8 R_3 .0615 R13 -.9877 LSA 1581.0 MSA 148.7 SSA 12.6

8OE .7966 eRA .3_46 BE3 2.4784 FSP -1250 5(,1 2271,2 SG2 545.7 THA 109,07 ELI 1156.7 EL2 110.1 ALF 119.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69H

LAUNCH CATE FEB 8 |969 FLIGHT T|NE |18.00 ARRIVAL DATE JUN 6 1969

HELIOE[NTRJC CONIC DISTANCE 333.337

RL J47.SB LAL .00 LOL |39.06 VL 27.830 GAL -4.59 AZL 94.73 HCA 15?.45 5MA I79.60 EEC .J5975

RP |08.90 LAP -I.96 LOP 291.57 VP 37.593 GAP -.29 AZP 86.25 TAL ?05.45 TAP ]57.90 RCA 108.89

RC 9].756 GL -29.85 GP 59.0? ZAL I27.83 ZAP 86.91 ETS 358.88 ZAE 121.08 ETE 96.68 ZAC 93.18
PLANE TOCENTRIC CONIC

C3 16,925 VHL 4,114 OLA -25.61 RAL 16.38 RAO 6567,7 VEL I1.760 PTH Z.08 VHP 4.986 DPA 58.70

LNCH AZMTH LI_H TIME L-I TIME iNJ LAT INJ LONG INJ RT A,�C INJ A_TH INJ TIME PO CST TIM

90.00 7 26 1 1710.74 J0.B7 343.52 238.}2 J16.31 7 46 12 610.7

90.OO lJ 2 57 5783,87 26.83 275.45 243.73 99,41 I? 39 71 5163.9

I00.00 8 22 8 I029.54 8.81 329.12 237.23 I18,68 8 39 IB 429.5

lO0.DO IZ 49 3| 5440.30 29.]3 250.55 244.|0 97.03 14 20 11 4840.3

II0.D0 fl 44 6 960.6J 4.51 321.28 234.60 I73.92 9 0 7 360.6

INC 4.2328 VI 30,190

APO 150.30 V2 34.797

ETC |49.25 CLP -63.98

RAP 346.79 ECC 1.7785

INJ 2 LAT INJ 2 LONG

14.32 336,5a

?7.86 Z66.93

12.57 377.36

?9.80 24J.80

8.93 314.98

I_o.oo 14 =4 2 50_;00 34.15 22_/78 E=4._6 91_72 16 8 =4
01FFERENTIAL CORR_(iI_5 di0:CGU_-E_'(-0flON ACCURACY

TDE -.5473 TRA -.3132 TC3 -.8140 BAU ._541 .SGT I|24.0 _ 2256_6 563 356.B"

ROE .8719 RR4 -.0510 RE3 2.3097 FAU .07_)09 RRT -.85|6 RRF -.991| RTF ,8563

FOE-J.8954 FRA .L:_053 FC3-3.8408 BSP 77_I _ 2521.1R_3 .0740 RI3 -.9886

BOE I.O794 BRA .3173 BE3 2.4489 FSP -1136 56! 2462.6 562 539.9 THA IJ4.23

LAt._H DATE FEB 8 I969 FLIGHT tIME 120.00

HELIOCENTRIC CONIC 01STAN(E 339.595
RL J47.58 LAL .OO LOL 139,06 VL 27.826 GAL -4.51 AZL 95.10 HCA 155.59 5MA

RP 108.92 LAP -?.J1 LOP 294.73 VP 37.586 GAP .0g AZP 85._5 TAL 205.07 TAP

RE 93.644 GL -34.66 GP 62.52 ZAL J24.97 ZAP 89.92 ET$ 4.05 ZAE 117.22 ETE

PLANETOCENTRI( (ON|E

C3 IS.BIB VHL 4.338 OLA -29.60 RAL 19.52 RAO 6567,8 V_L JJ,fl4| PTH 2.|0 VHP

LNO._ AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(. INJ A2NTH INJ TIME

81.01 8 13 19 1115.84 20.83 341.J9 247,44 111.51 B 31 55
98.99 10 40 41 640,09 _O.85 306.24 _47.45 I11,50 10 51 ?!

lO0.O0 IO 13 5 728.38 i8.03 311,53 246.|9 114.25 lO _5 13

1(30.00 I1 23 36 5790.83 23.70 275.09 248.58 J08.77 |3 0 7

llO.OO 9 43 59 820.13 9.79 313.82 241.56 122.92 9 57 39

JiO.O0 14 9 12 5271.84 32.79 2_8'41 251.24 100.26 15 37 4

OIFFERENTiAL _ ((7_RE'_IGN_ "_ MI0:COURSE_UYiON A((URACY

TOE -.7625 TRA -.2683 TC3 -.9665 BAU .5840 $6T 1372.4 SGR 2328.3 $63 3J3.0
ROE J.0738 RRA -.1_63 RC3_.1105 FAU .06400

FOE-I.9097 FRA .3186 F(3-2.944_ BSP 8330
B0E 1.3170 BRA .3J06 BC3 2.3213 FSP -997

4482.0 34.01 214.54
ORBIT DETERMINATION ACCURACY

ST 776.1 ,_q 1215.9 5s J138,5

CRT -.9783 CRS .9998 CST -.9750

LSA 1831.4 MSA 151.7 SS_ lO.l

ELl 1436.1 EL2 136.0 4LF 172.31

ARRIVAL CAT? JUN _ 1969

129.56 ECC .|5937 IN(: 5.1025 Vl 30.190

•65 RCA 108.92 APO 150.21 V? 34.793

I0J.69 ?AC _0.15 ET( 151.6d CLP -89.8_

5.3910PA 59.94 RAP 339.38 ECC 1.3097

PO CST TIM INJ 2 LAT INJ ? LONG

515.8 ?3.57 333.4_
40.I ?3.58 298.53

I28,4 71.I6 304.13

5190.8 ?6.04 267.07

720.1 14.05 307.3?

4671,8 33.85 ?29.34

ORBIT OETERMINATION _CCURACY

ST 1014,8 SR 142I.I SS 1J77.4

RRT _.8972 _ ".9924 RTF .90_ C_T -.9853 CRS .9999 (ST -,984I

$66 _702.7 R'_3 .0842 RI3 -.989_ LSA 2100.4 MSA 154.7 SS_ 7.9

$61 2649.7 562 532.5 THA I19.J6 ELI 1740.5 EL? 141.4 ALF I75.40

LAUNCH CAT? FEB 8 1969 FLIGHT TIME IZ?.O0 4RRIV_L C4 T? JUN I0 1969

HELICwCENTRI( CONIC . CISTANCE 345.823

RL 147.58 LAL .00 LOL 136_O6 VL 27.8|7 GAL -4.43 AZL 96.21HCA J58.72 SMA I79.51 ECC .I5909 INC 6.?108 VJ 30.190

RP 108,93 LAP -2._5 LOP ?97.89 VP 37.576 GAP .45 AZP 84._j T_L 204.59 TAP 3.3J RC_ 108.90 APO JSO.lJ V2 34.789

RE 96.038 GL -39.96 CP 66.20 ZAL 121.54 ZAP 92.35 ETS 9.76 Z_E 113.08 ETE 106.68 /AC 87.19 ETC J54.57 CLP -95.83

PL_N_TOCENTRIC CONIC

C3 _l.8_6 VHL 4.67_ CLA -33._7 RAL 23.36 RAG 6567.9 VEL 11.967 PTH 2.I3 VHP 5.952 OPA 6l.J_ RAP 331.86 ECC J.3592

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ ? LAT INJ ? LONG

70.59 7 16 14 I378.61 22.62 l.�l 254.96 115.90 7 39 13 778.6 25.9? 354.33

109.41 l? 8 23 5736.t0 ?2.64 ?70,48 254.96 It5.99 J3 43 59 5136.1 _5.93 262.89

70.59 7 I6 14 1378.61 _?.67 1.91 254,96 I15.90 7 39 13 778.6 25.9? 354.33

109.41 l? 8 23 5736.I0 27.64 270.48 ?54.96 I15.89 J3 43 59 5136.I 25.93 26_._9

JlO,OO I| 36 47 5832.6! 19.46 276.24 253.2J 118.67 13 14 0 523_.6 73.13 269.03

110.00 17 47 l 5618.14 ?5.88 262.91 256.58 113.16 14 L_O 39 5018.I 28.78 254.93

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION _CCURACY L_OIT _ETERMIN_TION ACCURACY

TOE-|.0583 TRA -.1849 TC3-1 .0360 BAU .609| 56T 1642.0 56R 2370.8 563 266.7 ST I300.8 SR 1609.2 SS Jl 95.0

ROE 1.3073 RRA -.2895 RE3 1.8123 FAU .05251 RRT -.9256 RRF ".9936 RTF .9314 CRT -.9898 CRS l.O000 CST -.9898

FOE-1.8883 FRA .4170 FC3-2.0830 BS.P 8957 S,GB 2883.9 R'23 .0907 RI3 -.9899 LSA _384.4 MSA 155.8 SSA 6.?

BOE 1.68i9 BRA .3435 BE3 2.0875 FSP -853 $6| 2836.7 562 5|9.4 THA 123.96 ELI L:_64.1 EL? 144.7 ALF 128.89

LAUNCH DATE FEB 8 1969 FLIGHT TIME 124.00 ARRIVAL GATE JUN J? 1969

HELIOCENTRIC CONIC

RL |47.58 LAL .(30

RP 108.94 LAP -2.39

RC 98,436 GL -45.69

PLAN_.TOCENTRIC CONIC

C5 26.822 VHL 5.179

LNO4 A2'MTH LN_H TIME

63.06 6 53 40

J16.94 13 8 34

63.06 6 53 40

116.94 13 8 34

63.06 6 53 40

116.94 13 8 34

DISTANCE 352.019

LOL 139.06 VL 27.806 GAL -4.33 AZL 97.68 H(A 161.84 S_A 129.43 ECC .15892 INC 7.6806 VJ 30.!90

LOP 301.05 VP 37.565 GAP .80 AZP 82,70 TAL _4.O3 TAP 5.87 RCA 108.86 APO 149.99 V2 34.787

GP 70.15 Z_L I17.56 ZAP 94.J3 ET$ 16.25 ZAE 108.61ETE 111.97 ZAC 84.75 ETC 158.O6 CLP-IO$.Z6

OLA -_.30 RAL 28.07 RAO 6568.1 VEL 12.174 PTH Z.18 VHP 6.740 OPA 62.J7 RAP 3?3.44 ECC J.4414

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

1552.48 23.59 16.38 264.49 121.09 7 19 32 952.5 27.53 9.07

5663.30 23.60 265.23 264.50 121.08 14 4_ 57 5063.3 27.54 257.9?
1552.48 23.59 16._ 264.49 121.09 7 19 32 952.5 ?7.53 9.07

5663.30 23.60 265.23 264.50 121.08 14 42 57 D063_3 27.54 257.92

1552.48 23.59 16.38 _64.49 I21.09 7 I9 32 952.5 ?7.53 9.07

5663.30 23.60 265.23 264._k0 |21.08 14 42 57 5063,3 ?7.54 257.92

ORBIT OETERRINA TION _CCURACY

ST 1632.2 5R 1744.2 SS 1J83.3

CRT -.9975 CRS 1.0000 CST -.9934

LSA 7661.3 MSA 154.9 SS_ 4.7

ELI ?384.3 EL? 145.7 _LF 133.09

OIFFERENTIAL COlleCTIONS

TOE-1.475! TRA -.0386 TC3-1.0037 BAU .6233

ROE 1.5661 RRA -.4618 RC3 1.4191 FAU .04091

rOE-l.8263 FRA .5025 FC3-I .3203 8S8 9516

8OE 2.1514 _RA .4634 BE3 1.7382 FC:_° -700

MIO-G3URSE EXECUTION ACCURACY

56T 1935.7 _ 2363.5 563 219.5

RRT -.944_ RRF" -.9946 RTF .9518

3055,0 R23 .0943 RJ3 -.9908

S61 3013.9 SG2 499.6 TH_ 128.99

=_

__=

z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69

LAUNCH OAT[ FEB 8 1969 FLIGHT TINE |26.00 ARRIVAL CATE JUN 14 1969

HELIOEENTRIC CC_IIC

RL 147.§B LAL .00

RP 108.94 LAP -2.52

RE 100.837 GL -51.67

PLANIETOC[NTRZ( CCN](

C3 35.692 VHL 5.974

LNCH AZNTH LNCH TIME L-I TIHE

36.68 6 47 53 1704.87

123.3Z 14 0 19 5654.32

56.68 6 47 53 1704.87

123.32 14 0 19 5654.32
56.68 6 47 53 1704.87

123.32 14 0 J9 5654.32

OIFF[RENTIAL CCRRECTIONS

TOE-2.0909 TRA .2210 TC3 -.8663 8AU .6202

ROE 1.8274 RRA -.6740 RC3 .9689 FAU .029_6

FOE-I.7328 FRA .5704 F{3 -.7243 BSP |009|

BOE 2.7769 BRA .?093 BE3 1.Z997 FSP -5fl6

0ISTANCE 358.177

LOt. 139.06 VL 27.791 GAL -4.22 kZL 99.73 HCA J64.95 SMA 129.32 ECC .15882 INC 9.7346 VJ 30.190

LOP 304.22 VP 37.553 GAP 1.14 AZP 80.59 TAL 203.37 TAP 8.32 RCA 108.78 kPO 149.66 v2 34.785

GP 74.51 ZAL 113.07 ZAP 95.22 £TS 24.23 2AE 103.71ETE I|6.35 ZAC 81.22 ETC 163.06 (LP-I09.89

OLA -42.64 RAL 33.83 RA0 6568.4 VEL 12.532 PTH 2.27 VHP 7.892 DPA 62.98 RAP 313,69 ECC 1.5874

INJ LAT_ |NJ LONG INJ RT A,SC INJ AZMTH JNJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
23.07 28.98 276.26 126.92 7 16 18 1104.9 27.70 22.1_

23.08 264.08 276.29 126.91 15 34 33 5054.3 27.72 257.28

23.07 28.98 276.28 126.92 7 J6 18 JJO4.9 27,70 22,JB

23.O8 264.08 E76.29 126.91 15 34 33 _054.3 27.72 257,28

23.07 26.98 276.28 J26.92 7 J6 16 1J04.9 27.70 22.18

23.08 264.08 276.29 126,91 15 34 33 5054.3 27.72 257.28

NI0-C_UR._ EXECUTION ACCURACY ORBIT OETERNINATZON ACCURAC_

5GT LP'274.9 SGR 2276.8 .SG3 174.2 ST 2007.3 SR 1772.6 SS 1143.4

f_RT -.9587 RRF -,9952 R1T .9687 CRT -.9944 CRS .9999 CST -.9959

SG8 32J8.6 R23 .0922 R13 -.9923 LSA 2908.0 MSA 148.4 SSA 3.5
SGJ 3185.2 S(,2 462.4 THA 134.98 ELI 2674.2 EL2 141 .I ALF 138.57

LAUNCH DATE FEB 8 1969 FLIGHT TINE 1_.00 ARRIVAL OATE JUN 16 1969

HELIC([NTRIC CCNIC

RL 147.58 LAL .OO

RP 108.95 LAP -2.64

RC 103.240 GL -fl?.flfl

PLANETC_ENTRIC CONIC
C3 53.079 VHL 7.266

LNCH A2"NTH LNOq TJNE

51.51 6 55 32

128.49 14 47 50

51.51 6 55 32

128.49 14 47 50

51.51 6 35 32

128.49 14 47 _

CIFFERENTIAL CCRRIECTIQ_

T0[-3.08|4 TRA .7276 TC3 -.6374 BAU .5775

ROE 1.9334 RRA -.8960 RC3 .5059 F/dJ .01952

FOE-1.618.Z FRA .6335 FC3 -._84 8SP 10534

B0E 3.63T7 BRA 1.1543 8C3 .8|38 FSP -421

OI$T/_'E _4.284

LOL 13§.O6 VL _7.774 GAL -4.O9 AZL |02.82 _ |68.03 SMA 129.20 [CC .15676 IN(.12.8215 Vl 50.190

LOP 307.58 VP 37.539 GAP 1.45 AZP 77.45 TAL _2.62 rAP 10.64 RCA 108.69 APO 149.71 V2 34.784

GP 79.39 ZAL 108.23 ZAP 93.55 [TS 35.95 ZAE 98.16 ETE 128.22 ZAC 77.91 ETC 171.92 CLP-121 .70

0t..4 -46.43 R_ 40.7_ R4D 656_.9 VEL J3.2DB PTH 2.41 VHP 9,68J DPA 63.21 RAP _2.JD £CC J .B735
L-I TIME INJ I.AT INJ LONG INJ RT ASC INJ A214TH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

1836.92 2D.27 40.33 L_JO.18 132.14 7 26 28 1256.9 25.57 32.2_

5701.69 20.28 _65.88 L_JO,_O 132.73 16 22 51 5101,7 25._8 259.79

1856.92 _0.27 40.33 290.18 132.74 ? 26 28 1256.9 25.57 34.25

3701.69 _0.28 265.88 290.20 132.73 16 22 51 _101.7 25.58 259.79

1836.92 20.27 40.33 L_IO.I_ 132.74 ? 26 28 1256.9 25.57 34.25

5701.69 20.28 265.88 _.20 132.73 16 22 51 5101.? 25.58 259,79

NIO-COUR_WE EXECUTION ACCURACY ORBIT CET[RMIN_TION ACCURACY

SGT _724.9 SGR 1975.1 SG3 132.7 ST 2436.3 SR 1551.3 SS 1079.9

RRT -,9696 RRF -.9946 RTF .9836 CRT -.9953 CR5 .9993 CST -.9978

3365.4 R_3 .0837 R13 -.9942 LSA 3080.7 MSA 132.3 5SA 2.5

_l 3342.3 S_ 393.7 THA 144.33 ELI 2885.5 EL2 126.5 ALF 147.56

L_UNCH DATE FEB 8 1969 FLIGHT TIME I_0.00 ARRIV_L GATE JUN 18 1969

HELIOCENTRIC CC_IIC

RL 147.58 LAL .00

RP 108.95 LAP -Z.75

RC 105.643 GL -62_55

PLAHETOCENTRIC CONIC

C3 92.751 VHL 9.631 0LA -48.9| RAL

LNCH AZMTH LNCH TIME L-| TIi_l[ INJ LAT

48.29 7 15 27 20|fi.gO 14.65
131.71 15 30 2 5805.41 J4.67

48.29 7 15 27 _O15.gO 14.65

131.71 15 30 2 5805.41 14.67

48.29 7 |_ 27 2015._0 14.63

131.7! 15 30 2 580_.4| 14,67

OIFFERENTIAL CORRECTIONS

TOE-4.8_4 TRA 1.8_K)4 TC3 -.3423 BAU .4434

ROE .7922 RRA -.6846 RC3 .1026 FAU .00993

FOE-I.5288 FRA .7152 FC3 -.0927 85P 11015

BOE 4.9196 BRA 1.96_6 BE3 .3576 FSP -312

DISTANCE 370.312

LOk 139.06 VL 27.755 G_L -3.95 AZL 107.98 H_ 171.05 S_4A 129.07 ECC .15876
LOP 310.54 VP 57.524 GAP 1.74 kZP 72.23 TAL 201.74 TAP 12.79 RCA 108.58

GP 84.37 zAL 103.25 ZAP 95.13 ET5 61.24 ZAE 91.44 £TE 151.56 ?AC 73.87

INC17.9787 Vl 30,190

APO |49.56 VZ 34.783

£TC 194.71 CLP-155.68

48.53 RAD 6569.8 VEL 14.632 PTH 2.65 VHP 12.743 DPA 62.15 RAP 288.20 ECC 2.5264

|NJ LCI_ INJ RT A_ INJ A2_4TH INJ TI_E PO E$T TIN INJ 2 LAT INJ 2 LONG

49,84 305.34 137.21 7 49 3 1415.9 20,44 44.46
270.03 305.36 137.21 17 6 47 5205.4 20.46 264.66

49,84 _O3.34 137.21 7 49 3 1415.9 20.44 44.46

270.03 305.36 137.21 17 6 47 5205.4 L=0.46 264.66

49.84 303.34 137.21 7 49 3 J415.9 20.44 44.46

270.03 305.36 137.21 17 6 47 5205.4 20.46 264.66

MIO-COURS{ EXECUTION ACCURACY CRBIT OETERM|NATION ACCURACY

5GT 3398.8 5GR 803,3 5(,3 97.7 ST 2_31.5 SR 506.7 SS 1024,0

RRT -.9244 RRF -.9527 RTF .9949 CRT -.9792 CRS .9864 (ST -.9992
5_ 3492.4 R_3 .0676 R13 -.9963 LSA 3144.5 MSA 106.3 SSk 1.8

S_1 3479.6 5(,2 299.3 THA 167.58 ELJ 2973.3 £L2 101.5 ALF 170.38

L_UN(H D_TE FEB 8 1969 FLIGHT TINE 132.00 ARRIVAL DATE JUN ZO 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .O0

RP 108.95 LAP -2.86

RC 108.045 GL -64.73

PLAN_TCCENTRIC CONIC

C3 208.261 VHL 14.451

LNCH 42'MTH LNCH TIME L-I TINE
49.OO 7 46 49 2160.85

131.00 15 56 58 673.93

49.00 7 46 49 2160.85

131.00 15 56 58 67_.93

49.00 7 46 49 2160.85

131.00 15 56 58 673.93
OIFFERENTIAL CCRRECTION5

TDE-2.7343 TRA 2.6367 TC3 -.0258 BAU

ROE-6.3333 RRA 2.5407 RC3
FDE-1.57_O FRA .9152 FC3

BOE 7.0824 _qA 3,6616 BE3

OISTAI_E 376,170

LOL |39.06 VL 27.733 GAL -3.76 42_ 1J8.J4 PICA 173.93 SHA 128.92 ECC ,15863 IN(28,1371

LCP 313,70: VP 37.508 GAP 1.98 _ 6_.00 TAL _.85 TAP 14.58 RCA 108.47 APO 149.36
GP 82.01ZAL 98.43 ZAP 93.98 ETS J26.73 2kE 82.17 ETE 215.13 2AC 67.96 ETC 258.68

DLA -48.36 RAL 55.80 RAO 6571.2 VEL 18.154 PTH 3.02 VHP JS.B_J 0PA 58.08 RAP 271.96

|NJ I.AT |NJ LONG _NJ RT AS(. _NJ AZMTH _NJ TJl4_ PO CST T_M _NJ 2 LAT
6,97 53.57 319.53 J37.9_ 8 22 50 J560.8 12.87

6.98 299.01 319.56 137.98 16 7 52 75.9 12.89

6.97 55.57 319.55 1_7.98 8 22 50 1560.8 12,87

6.98 299.01 319.56 137.98 16 7 52 73,9 12.89

6.97 55.57 3J9.5fl I_7.98 8 _2 50 1560.8 12.87

6.98 299.01 319.56 1_7.98 16 7 52 73.9 12.89
MI0-OC)UR_E EXECUTION ACCURACY

.0974 _GT 1914.9 SGR 5006.3 5G3 71.7

.0237 FAU-.OOJfl4 RRT .9058 RRF .9821RTF .9675
.0064 8SP 11089 _ 3564.4 R23 -.0654 R13 .9975

•0350 FSP -L>Z7 _1 3493.9 S_2 705.0 THA 58.65

Vl 30.190

V2 34.783

CLP 120.00

ECC 4.4274

INJ 2 LONG
50,50

293.94

50.50

293.94

50,50

293.94

_RBIT OETERMINATION ACCURACY

51 1184.0 5R 2633,6 SS i050.7

ERr .9721CRS -.9966 CST -.9882

LSA 3061.9 MSA 258.1 SSA 1.0

ELI 2876.3 EL2 _54.4 ALF 66._0

1605



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_

LAUNCH GATE FEB 8 1969

HELIL_ENTRIC CONIC

RL 147.58 LAL .00

RP 108.94 LAP -2.95

RE |10,446 GL -58,04

PLANE TOCENTRIC CON|C

C3 685.993 VHL 26.J91

LNCH AZMTH LNCH TIME

60,72 8 44 ]9

]J9.28 15 2| 28

60.72 8 44 19

II9.28 15 21 28

60.72 B 44 J9

1X9.28 15 21 28

FLIGHT TIME 134.00 ARRIVAL GATE JUN Z2 1969

DISTANCE 381.486

LC_. I}9.06 VL 27,709 GAL -3.46 AZL 24].A6 HCA 176.32 SMA 128.75 ECC .15794 INC53.4610 Vl 30.190

LOP 316.87 VP 37.492 GAP 2.07 AZP 36.60 TAL I98.99 TAP 15.32 RCA I08.42 APO 149.08 V2 )4,784

GP 66.42 7AL 94.3I ZAP 92.36 ETS I66.40 ZAE 65.55 ETE 252.84 ZAC 56.50 ETC ]00.57 CLP 95.91

CLA -}9.83 RAL 58.60 RAG 6572.7 VEL 28.415 PTH 3.42 VHP 3}.519 0PA 45.74 RAP_.}I ECCJ2.2897

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ Z LATINJ 2 LONG

2160.99 .61 49,46 327.85 I29.83 9 L_] L_O 156].0 5.72 43.71

9£'0.17 .63 315.10 327.86 129.83 15 36 48 320.2 5.74 309.35

2160.99 .61 49,46 327.85 129,83 9 _3 ZO 1561,0 5.72 43.71

9LmO.17 .63 315.10 327.86 129.83 15 36 48 }Z0.Z 5.74 309.35

2160.99 .61 49.46 327.85 129.83 9 20 20 1561.0 5.72 43.71

9213.17 .63 }15.J0 }27.66 129.83 15 36 48 }20.2 5.74 309.]5

DIFFERENTIAL CORRECTIONS MIC-COJRSE EXECUTION ACCURACY ORBIT DETERMINATICVW ACCURACY

TDE 3.3934 TRA .7387 TC} -.0469 BAU I.B4}} $GT 809.8 SGR 3317.9 S_} 57.0 ST 745.1 SR 2373.8 SS ]333.7

R0-10.4301 RRA 7.6539 RE} .1954 FAU-.O}006 RRT -,5533 RRF .9995 RTF -.5254 CRT -.9345 CRS -.9998 CST .9278

FDE-2.0|25 FRA 1.5800 FC} .0379 BSP 10525 568 ]415.3 R_ -.061| RI} .998J LSA 2810.8 MSA 260.8 55A ,3

80E10.9682 BRA 7.6095 BE} .2(]10 F:_P -181 _| }349.3 S.G2 668.2 THA 98._1 ELl 247a.9 EL2 254,4 ALF JO6.53

LAUNCH OATE FEB 8 1969 FLIGHT TIME I}6.00 ARRIVAL OATE JUN 24 1969

HELIOCENTRIC CONIC 0ISTANCE }91.542

RL 147.58 LAL .00 LOL 159.06 VL 27.683 GAL -4.10 AZL 17.72 _A JB}.J9 SMA 128.57 ECC .16386 INC72.2772 Vl 30.190

RP 108.94 LAP -3.04 LGP }L>0.03 VP 37.474 GAP }.4§ AZP 162,25 TAL 20].77 TAP 24.96 RCA 107.50 APO 149.64 V2 34.786
RC 112.844 GL 50.22 6P -57.42 ZAL 93.81ZAP 93,15 ETS 179.20 ZAE 59.14 ET£ 95.11 ZAC 75.69 ETC 54.78 CLP 95.82

PLANETOCENTRIC CONIC

C31171.487 VHL 54.227 DLA 6],52 RAL 1|.53 RA0 6f173.J VEL 55,955 PTH },53 VHP 41.909 CPA -69.J0 RAP 191.02 ECC20.2797
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LGNG INJ RT ASC INJ AZMTH INJ TIME F_ CST TIM INJ 2 EAT INJ 2LONG

)2.80 16 2 1 5053.b_] .76 241.76 281.96 28.49 I7 26 15 4453.8 -6.26 238.34
147.20 I 48 16 3369.48 .77 IO2.BO 281.94 28.49 2 44 25 2769.5 -6.26 99,39

32,80 16 2 1 5053.80 .76 241.76 281.96 28.49 17 26 15 445}.8 -6.26 238.34

147.20 t 48 16 3}69.48 ,77 10Z.80 Z8|.94 2B.49 2 44 25 2769.5 -6.26 99.39

32.80 16 2 1 5053.80 .76 241.76 281.96 28.49 17 26 I5 4453,8 -6.26 238.34

147.20 I 48 16 }}69.48 .77 102.BO _81.94 28.49 2 44 25 2769.5 -6.26 99.]9
01FFERENTI_L CGR_CTiONS MiO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE74.5917 TRA 2.|O30 TC3 -.I012 BAU 3.6|4| $6T 1251.2 _ 30_..7 S_} 55.2 ST 768.J 5R 2667.8 58 2024.8

RO-Jfl.9069 RRA 1.4919 RE3 -.2074 FAU-.05726 RR7 .8684 RRT" -.9999 RTF -.867_ CRT .9728 CR$ I.O000 CST .9729
FDE 3.3342 FRA -.3135 FC3 .0423 BSP 99}9 S_ }_08.4 R23 -.0682 RI3 -.9976 LSA 3431.7 MSA 173.6 SSA .8

80E16.5021 BRA 2.5785 8C3 .2_08 FSP -17§ SGI }256.5 SG2 583.4 THA 69.79 ELI 2770.9 EL2 17j.4 ALF 74.29

LAUNCH OATE FEB 8 1969 FLIGHT TIME 138.00 ARRIVAL DATE JUN ?6 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP 108.93 LAP -}:i2

RC 115.239 GL 63.13

PLANE TOCENTRIC CONIC

C3 347.735 VHL 18.648

LNCH AZMTH LNCH TIME

26,27 13 50 i1

153.73 0 6 55

26.27 13 50 I!

153.73 O 6 55

26.27 13 50 11

153.73 0 6 55

DISTANCE 396.402

LOL 139.06 VL 27.656 GAL -3.69 AZL 52.93 HCA I85,18 SMA 128.38 ECC .16251 INC37.0662 Vl 30,190

LOP 323.20 VP 37.456 GAP 3.41 AZP 126.95 TAL 199.67 TAP 24.85 RCA 107.52 APO 149.25 V2 34,789

GP -77.20 ZAL 96.40 ZAP 95.85 ETS 191.57 ZAE 80.53 ETE 107.25 ZAC 91.47 ETC 70.13 (LP l|7._8

OLA 67.07 RAL 342.31 RA0 6571.9 VEL 21.657 PTH 3.22 VHP 22.329 0PA -77.30 RAP 114.82 ECC 6.7228

L-| TIME IN! LAT IN! LONG IN! RT A$C IN! AZ'MTH IN! TIHE PO CST TIM IN! 2 LA T IN! 2 LONG
4_94.06 -4.47 24].52 250.42 23.01 15 13 25 4394.J -II.83 240.75

3_.94 -4.47 97.12 250.40 23.01 ! 1 16 2660.9 -JI.82 94.35

4994.06 -4.47 243.52 250.42 23.01 15 l} 25 4394.1 -J1.83 240.75

3260.94 -4.47 97.12 _50.40 25.01 l ! 1_- 2660.9 -I1.82 94.35

4994,06 -4.47 243.52 250.42 23.01 15 13 25 4394.! -11.83 240,75

3260.94 -4.47 97.12 250.40 23.0l J l 16 2660.9 -|1.82 94.35
OIFFERENTIAL CORRI_CTION5

TOE 1.0487 TRA .99"28 TC3 -.0387 8AU .6702

ROE-8.4289 RRA 3.3678 RC} -,1389 FAU-.OO835

FOE 1.8579 FRA -.6783 F(} .0208 BSP 1!886

BOE 8.4938 BRA 3.5111 BC] .1442 FSP -2!8

LAON_H GATE FEB 8 1969

HELIOCENTRIC CONIC

RL 147_58 LAL .00

RP 108.92 LAP -}.19
RE 117,6_0 GL 64.39

PLkNETOCENTRIC CONIC

C3 ]50.672 VHL I2.275

LNCH AZNTH LNCH TIME

28.67 !} 27 46
151.33 2} 29 41

28.67 !3 _7 46

151.33 2} 29 41

28.67 13 _? 46

151.33 2} 29 41

Mi0-COURsE [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 858.8 SGR }745.3 S(;} 67.9 ST 398.7 SR 2709.6 SS 1144.0

RRT .410_ RRF -.9982 RTF -.3643 CRT -.599! CR$ .9997 CST -.6!85

S_B 3842.5 R_} -.0697 RI} -.9970 LSA 2951.0 MSA 318.4 SSA 1.5

561 3762.6 ,_2 779.6 THA 84.39 ELi 2720.3 EL2 318.O ALF 95.1!

FLIGHT TIME 140.00

OISTANEE 40_.088

LOL !39.06 VL 27.6_7 GAL -}.45 AZL 66,54 e'k_A

LOP 326.36 VP 37._38 GAP 3.59 _ZP 113.46 TAL

GP -_0.33 ZAL 99.19 ZAP 99.6} ETS _52._7 ZAE

187.97 SMA 1_8.19 ECC .16254

198.28 TAP 26.24 RCA 107.35

91.5A ETE I67.86 ZAC 98.66

ARriVAL OAfE JUN 28 1969

OLA 65.01RAL 335.}2 RAO 6570.6 VEL 16.492 PTH 2.87 VHP 14.381 0PA -71.36

L-I TIME INJ LAT INJ LONG INJ RT AS(; INJ Az-'MTH INJ TIME PO CST TIM

4866.25 -11.77 239.01 239.76 25.56 !4 48 52 4266.2
3149.41 -11.76 95.27 2}9.74 25.56 24 22 1! _549.4

4866.25 -!1.77 2_9.01 2}9.76 25.56 14 48 52 4266.2

3!49.41 -11.76 95.27 239.74 25.56 24 22 11 2549.4
4866.25 -11,77 239.01 2}9.76 25.56 14 48 52 4266.2

3149.4! -11.76 95.27 239.74 25.56 24 22 11 2549.4

_IFFERENTIAL CORRECTIONS

TOE 4.3092 TRA-2.2421 TC3 -.0916 BAU .1970

RC_-|.9418 RRA 1.9674 RC3 .0542 FAU .00870

FDE 1.4432 FRA -.7347 FC3 -,0_O0 6SP !2639

BeE 4.9095 6RA 2.9829 BC} .0979 FSP -299

INC23.6645 V! }0,190

APO !49.02 v2 34.792

ETC 131.74 CLP 174.75

MIO-COURSE EXECUTION ACCURACY

SGT 3258.8 _ 2}57.0 5G3 91.8

_T -.95_ _ -.953! RTF .9980

S(,8 ,102! .8 RE} -.098! R!] -.9940

$61 3978.3 S(,2 590.0 THA 144.55

RAP 76.64 EC( 3.4797

INJ 2 LAT INJ 2 LONG

-J8.96 2}5.79

-18.95 92.05
-]8.96 E35.79

-18.95 92.05
-18.96 235.79

-18.95 92.05

ORBIT DETERMINATION ACCURACY

ST 2232.2 SR 1116.7 SS 890.1

CRT -.9599 CRS .9619 CST-I.0000

LSA 2634.5 MSA 284.7 SSA ].B

ELI 2479.9 EL2 281.9 ALF J53.99

1606



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH GATE FEE _ J969 FLIGHT TIME |42.00 ARRZVAL GATE JUN 3P 1969

HELIOCENTRIC CONIC DISTANCE 407.976

RL Z47.58 LAL -00 LC_ 239.06 VL 27.597 GAL -3.24 AZL 72.66 HCA |90.96 SNA J22.98 ECC .Z6298 ZNCI7.342D V! 30.19D

RP 108.91 LAP -3.25 LOP 329.5] VP 37.419 GAP 3.83 AZP 107.04 TAL 197.04 TAP 28,00 RCA J07.12 APO 148.84 V2 34.796
RE 120.015 GL 62.32 GP -74.88 ZAL 101.55 ZAP J03.9J ETS 295.3! ZAE 98.98 ETE 210.23 ZAC 102.94 £TC 175.07 CLP-J57.16

PLANCTOCENTR]C CL"_NI C

C3 96.016 VHL 9,274 GLA 62.4! RAL 336.95 RAG 6569.7 VEL 14.400 PTH 2.62 VHP 10.699 OPA -65.04 RAP 6! .3{ ECC 2.4156

LNCH AZHTH LNCH T]HE L-I TIME IN! LAT IN! LON_ IN! RT ASC IN! AZNTH IN! TIME PO CST T_M IN! 2 LAT IN! 2 LONG

31.75 J3 41 7 4740.52 -IEL3J 233.33 236.9J 29.20 J5 0 El 4!40.5 -25.74 229,45
]48.25 23 28 33 3047.35 -18.30 93.13 236.99 29.20 24 !9 '20 2447,4 -25.23 89.24

31 .75 13 41 7 4740,52 -J_.3J 233.33 236.9I 29.20 |5 0 8 4|40.5 -25,24 229,45

148.25 23 28 33 3047.35 -J8,50 93,J3 236.89 29,20 74 J9 20 2447,4 -25.23 89.24
31 .75 13 41 7 4740.52 -!6.3! 233.33 236.9I 29.20 !5 0 8 4140.5 -25.24 229.45

148.25 23 28 33 _47.35 -lB.30 93.13 236.89 29.20 24 19 20 2447.4 -25.23 89.24

CIF_ERENTIAL CORRECTIONS HI0-CCIJRE EXECUTICN ACCURACY C_6IT GETERNINATION ACCURACY

TOE 3.5863 TRA-2,SOJ9 TC3 -.4175 BAU .488B SGT 4079.5 SGR 643,2 SG3 !23.4 ST 243!.3 SR 593.9 SS 883,8

ROE .9382 RRA -.t771 RC3 -.0799 FAU .02019 RRT .8335 RRF .8983 RTF .9892 CRT .9545 CRS -.9779 CST -.9958

FCE I .4630 FRA -.7797 FC3 -.2032 BSP !306{) S4;EI 4!Z9.9 RZ3 .|224 RJ3 .9906 LSA 2645.9 HSA 181.2 SSA 2.?

BGE 3.7070 BRA 2.5082 BC3 .425! FSP -407 SGJ 4!J4.9 SG2 352,3 THA 7.54 ELl 2494.7 EL2 I69,7 ALF 12.97

LAUNCH GATE FEB 8 1969 FLI(4"_T TIME J44.00 ARRIVAL GATE JUL 2 1969

HEL ICX_ENTRZC CC_IC

RL 147.52_ LAL .00

RP /08.89 LAP -3.30

RE J22.394 GL 59.36

PLANE TCX_ENTR [ C CONIC

C3 57.670 VHL 7.594 0LA
LNCH AZHTH LNCH TIME L-J TIME IN! LAT

34.68 14 3 10 4633.43 -23,28

145.32 _3 36 5 2966.04 -?3._7

34.68 ]4 3 I0 4633.43 -23.28

145.32 23 36 5 2966.04 -23.27

34.68 _4 3 I0 4633.43 -23.28
145.32 23 36 5 2966.04 -23.27

0IFFE_ENTIAL CORREC TION5

r(_E 2.7830 TRA-2.?_60 TC3 -.e513 8AU .6960
ROE J.J585 RRA -.5258 RC3 -.3004 FAU ,034IJ

FOE 1.5042 FRA -.8887 FC3 -.5120 BSP 16501

BCE 3,0!45 BRA 2.2.973 BC3 .9028 FSP -695

0ISTANCE 413.913

LOL 139.06 VL _7.566 GAL -3.04 AZL 76.27 HCA 194.03 SMA 127.77 ECC

LC@ 332.70 VP 37.400 GAP A.08 AZP 103.34 TAL I95.65 TAP 29.68 RCA

GP -68.49 ZAL 103.38 ZAP J08,43 ET5 305.40 ZAE !04.79 ETE 219.05 ZAC

.16364 1NC13.7304 vl 50.J90

J06.66 APO-J4_.6_ v2 34.800
106.06 ETC 185.01CLP-149.56

59.94 RAL 340.56 RAG 6569.0 VEL 13.380 PTH 2.45 VHP 6.701 0PA -59.06 RAP 52.62 ECC 1.949!
]NJ LONG IN! RT A.$C IN! AZNTH ]NJ TZMC PC) CST TIM |NJ 2 LAT IN! 2 LONG

227.50 E36.15 33.05 15 20 23 4033,4 -29.9! _22.90

90.8_ E36.I3 33.0_ 24 _5 31 2366.0 -29.89 86.22

227.50 236.I5 33.05 15 20 23 4033.4 -29.91 222.90

90.82 236.I3 33.05 24 25 31 2366.0 -29.89 86,22

_27.50 236.15 33.05 IS L;'O 23 4033.4 -29,9! 222.90

90.82 236.13 33.05 24 25 31 2366.0 -29.69 86.22

N|O-OC)URSE EXECUTION ACCURACY ORBIT 0ETERN_NAT|ON ACCURAC_

,%t 4161.8 ._R I_64.6 ,_,3 _65.8 ST 2328.5 5R 905,8 5S 905.1

RRT ._5_ RRF .9915 RTF .9859 CRT .9836 CRS -.9972 CST -.9943

5G(3 4349.7 R_3 .1312 RI3 .9B9(] LSA 2652.! MSA !68,1 SSA 2.8

5GJ 4338._ .TW_ 3J7.J THA I6.44 ELI 2493.9 EL2 J57,5 _LF 21.02

L_UNCH C_TE rE8 P 1969 FLIGHT TINE 146,00 ARRIVAL C_TE JUL 4 _'969

HELIOCENTRIC CONIC OISTANCE 419.900
RL 147.58 LAL tO0 LOL 139.06 VL 27.533 G_L -2.83 AZL 78.60 HCA 197.13 SMA 127.55 ECC .J6441 INC11.3994 Vl 30.190

RP J08._8 LAP -3.34 LOP 335.87 VP 37,38l GAP 4,34 AZP 100.91 TAL Jg4.6_ TAP 31.75 RCA !06.58 APO 148.52 v2 34,805

RC 124.766 GL 56.26 GP -62.43 ZAL J04.66 ZAP I!2.96 ETS 30_.84 ZAE 109.56 ETE 220.63 ZAC 108.6! ETC 187.93 CLP-147.44

PLANE TOCENTRIC CONIC

C3 42.7_3 VHL 6.536 GLA 57.73 RAL 344.76 RA0 6568.6 VEL 1_.810 PTH 2.33 VHP 7.508 0PA -53.43 RAP 47.04 ECC _.7031

LNCH AZMTH LNCH TIME L-I TZN_ !NJ LAT !NJ LONG INJ RT ASC [NJ AZMTH ZNJ TIM_ PO CST TIM INJ 2 LAT !NJ 2 LONG

37.34 J4 26 47 4545.59 -26.83 221.94 236.15 36.76 15 42 3_ 3945.6 -33.12 _16.65

142.66 23 45 58 2904.40 -26.82 88.60 236._3 36.75 24 34 22 _304,4 -33.J! 63.3!

37.34 _4 26 47 4545.59 -26._3 221.94 236.I5 36.76 15 42 32 3945.6 -33.12 216.65
142.66 23 45 58 2904.40 -26.82 88.60 236.13 36.75 24 34 22 2304.4 -33,11 83.31

37.34 14 26 47 4545.59 -26.83 22_.94 _36.15 36.76 _5 42 32 3945.6 -33.17 21_,65

142.66 23 45 58 2904.40 -26.82 88.60 236.13 36.75 24 34 22 2504.4 -33.11 83.31

OIFFERENTIAL CORRECTIONS MID-COURSE EY_CUTTON ACCURACY C_61T GETER_4INATZON ACCUR4CY

TOE Z.59t6 TRA-J.8405 TC3-I,!583 _AU ,6970 ,_3T 407_.3 _ J314.8 SG3 J93.5 ST 2446.3 SR !028,J SS 1005.2

ROE 1.1494 RRA -.4139 RC3 -._839 FAU .03920 RRT .9529 RRF .9900 RTF .9764 CRT .9B38 CRS -.9985 CST -.99_2

FOE 1.7107 FRA -.7913 FC3 -.7944 BSP 13259 508 4279.3 R23 .1691 R13 .g815 LSA 2831.1 MSA !93.6 SSA 3.5

eOE 2.835_ _ 1._865 BC3 !.2203 FSP -630 5_J 4262.2 S_2 38J.J THA J7.24 EL! 264_,2 EL2 J70.J ALF 22.56

LAUNCH OATE FEB 8 1969 FLIGHT TIHE 148.00 ARF,dVAL GATE JUL 6 1969

HELIOCENTRIC CONIC

RL 147.58 LAL ._

RP J0_.86 L_P -3,37

RC 127.128 GL 53.25
PLANETOCENTR_C CONIC

C3 33.831 VHL 5.8!6

LNCH AZHTH LINkCH TIME

39.74 J4 50 2

140.26 0 0 8

39.74 J4 50 2
140.26 0 0 8

39.74 14 50 2

140.26 0 0 8

OIFFERENTIAL CORRECTIONS

TOE 2.4046 TRA-I.6464 TC3-J.5858 _AU ,7511

ROE J,OJgJ R_RA -,342_ RC3 -,4929 _AU ,0472_

FCE 1.7938 FRA -.7527 FC3-!.2!00 BSP J359(]

_OE 2.61!6 BRA 1.6_17 _C3 J.6606 FSP -746

OISTANCE 425.877

LC_.. !39.06 VL 27.500 G_L -2.61 AZL 80.23 HCA 200.25 SHA !27,32 ECC .16532 !NC 9,7670 VJ 30.190
LOP 339.04 VP 37,36_ G_P 4.60 _ZP 99.17 TAL I93.39 TAP 33.64 RC_ 106._7 APO !48.37 v2 34.811

GP -56,_4 ZAL 105.46 ZAP 117.39 £TS 310.41ZAE 113.53 ETE 2t9._9 ZAC 110.8! ETC J8_,70 CLP-147.27

GLA 55.75 RAL 348,96 RAG 6568.3 VEL 12,458 PTH 2.25 VHP 6.758 OPA -48.11 RAP 43.24 ECC 1.556_

L-I TIME IN! LAT IN! LCNG IN! RT ASC IN! AZNTH |NJ TIME PO CST TiM IN! 2 LAT IN! 2 LONG

4473.51 -29.28 216.80 236.53 40.19 !6 4 36 3_73.5 -35.24 210.90

2858.62 -29.27 86.61 236.51 40.18 0 47 47 2258.6 -35.23 80,71

4473.5! -29.28 216.80 236.53 40.19 16 4 36 3873.5 -35.24 210.90

2858.62 -29.27 86.61 236.51 40.!6 0 47 47 2258.6 -35.23 _0171

4473.5! -29.26 216.B0 236.53 40.19 16 4 36 3873.5 -35.24 210.90

2_58.62 -29.27 86.61 236.51 40,18 0 47 47 225_.6 -35,_3 80.71

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4161.4 SC,R 1302.5 _G3 226°0 ST 2522.1 SR 1020.0 SS 1057.6

RRT .9526 RRF .f_ RTF .9720 CRT .9852 CRS -.999J CST -.9916

S_B 4360.5 R23 .1839 R13 .9772 LSA 29!2.5 MSA 193.1 SSA 4.3
_| 4344.0 ,S_2 378.7 THA 16,74 ELI 2715.7 EL2 !62.6 ALF 21.8|

!607



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH _ATE FEB 8 1969 FLIGHT TIME 150.00 ARRIVAL CAT[ JUL 8 |969

HELIOCENTRIC CONIC

RL 147,58 LAL .00

RP I08,84 LAP -3,39

RC 179.481 GL 50,40

PLAMETOCENTRIC CONIC

C3 28.067 VHL 5.298

LNCH AZMTH LNCH TIME

41.BB 15 12 26
138.12 O 10 27

41.88 15 t2 26

138.J2 O IO 27
41.88 15 J2 26

J38.12 0 10 27

CISTANCE 431.851

L_ t39.06 VL 27.465 GAL -2.39 AZL 81,44 HCA 203.39 SMA 127.09 ECC .I6635 INC 8,5553

L(_° 342.2| VP 37.343 GAP 4,87 AZP 97,86 TAL 192.13 TAP 3§.§2 RCA 105,95 APO 148.24

GP -51.77 ZAL I05.8I ZAP J21,62 ETS 311,35 ZAE II6.BO ETE 218.J8 ZAC 112.79 ETC I88.65

CLA 54.0I RAL 353.06 RAO 6§68.1 VEL 12,225 PTH 2.20 VHP 6.275 0P4 -43.I5 RAP 40.66

L-1 TIME INJ LAT ZNJ LONG ZNJ RT ASC INJ AZNTH INJ TJI,_ PO CST ?IM INJ 2LAT
4413.82 -30.95 2|2.15 237.25 43.26 16 26 0 3813.8 -36.60

2824.54 -30.94 84.89 237.23 43.25 0 57 32 2224.5 -36.59

4413.82 -30,95 212.15 237.25 4_.26 16 26 0 3813.8 -36.60
2824.54 -30.94 84.89 237.23 43.25 0 57 32 2224.5 -36.59

4413.82 -30.95 2|2.|5 237.25 43.26 16 26 0 3813.8 -36.60

2824.54 -30.94 84.89 237.23 43.25 0 57 32 2224.5 -36.59
DIFFERENTIAL CORRECTIONS

TOE 2.2828 TRA-I.4851 TC3-2.0348 BAU .7927

ROE .8935 RRA -.2696 RE3 -.5680 FAU ,05386

FOE 1.8339 FRA -,6825 FC3-I.6614 BSP 13926

I_)E ?.4514 t3RA 1.5094 BC3 2.1126 FSP -847

MI0-COURS[ EXECUTION ACCURACY

'SGT 4267.7 5GR I24I.B S(,3 253.5

RRT .9508 RRF .9877 ?RTF ,96_2

5(,(] 4444,7 R_3 .|940 RI3 .9730

,_GI 4429.2 SG2 370.6 THA |5.58

v! 30.190

vz 34.818

CLP-I47.91

ECC 1.4619

INJ 2 LONG

205.75

78.49

205.75

78.49

205.75

78.49

ORBIT 0ETERHINATION ACCURACY

ST 2602.2 SR 977.9 55 I094.9

CRT .9859 CRS -.9994 CST -.9912
LSA 2981.6 N5A 191.I 5SA 5.2

ELI 2775.7 EL2 153.2 ALF 20.39

LAUNCH OATE FEB 8 1969 FLIGHT TIME |52.O0 ARRIV4L 0ATE JUL 10 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP J08.82 LAP -3.39

RE 131.82_ GL 47.75

PLANETO(ENTRIC CONIC

C3 24.0_0 VHL 4.908
LNCH AZHTH LNCH TIME

43.77 15 33 57

I36.23 0 LIP 51

43.77 I5 33 57

136.23 O 20 5I
43.77 I5 33 57

136.23 0 _ 51

DISTANCE 437,818

LCL 139.06 VL 27.430 GAL -2.16 AZL 82.38 HCA L_36.53 5NA I26.86 ECC .16750 30,190

LCP 345.38 VP 37.324 GAP 5.13 AZP 96.82 TAL 190.85 TAP 37.38 RCA 105.6! 34.825

GP -47.2I ZAL |GS.T5 2_P |_5.58 ET5 3|2,05 Z/q_ 119.46 £T£ 216.05 ZAC I14.65 CLP-I48.92

OLA 52,49 RAL 357.06 RA0 6568.0 VEL 12.O6I PTH 2.|6 VHP 5.964 OPA -38.56 RAP 38.94 ECC 1.3965

L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4363.77 -32.09 L_08.0_ 238.30 45.95 16 46 4I 3763.8 -37.45 201.20

2798.99 -32,07 83.44 238.29 45.94 | 7 30 ZI99.0 -97.43 76.62

4363.77 -32,09 21_.02 238.30 45.95 I6 46 4| 3765.8 -37.45 201.20

2798._9 -32.07 83.44 _38.29 45.94 l 7 30 2|99.0 -37.43 76.62
4363.77 -32.09 208.0'_ 238.30 45.95 I6 46 41 3763.8 -37.45 201.20

2798.99 -32.07 83.44 238.29 45.94 I 7 _O 2199.0 °37.49 76.62

IN( 7.6160 Vl

APO 148.11 V2

ETC 188.26

DIFFERENTIAL CORRECTIONS NI0-C.(_._,_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.198g 7RA-I.3383 TC3-2.4910 8AU .8259 _GT 4_76.2 S(_ JI62.6 SG3 27_.O ST 2680.9 SR 924.3 SS 1118.3

ROE .78§3 RRA -.L>040 RC3 -,6098 FAU .05863 RRT ,9474 RRF ,994I RTF .9647 CRT ,9866 CRS -.9996 CST -,9908

FOE 1.83_ FRA -.5846 rC3-Z.1070 8SP I4216 _ 4528.0 RZ3 .|998 RI3 .9689 LSA 3042.4 NSA 188.5 SSA 6.]
802 2.3350 BRA 1.3538 BE3 2.5643 FSP -9_3 S(,I 4513.6 -%2 :360.7 THA 14.22 ELI 2832.7 EL2 143.0 ALF 18.84

LAUNCH GATE FEB 8 1969 FLIGHT TIME 154.00 ARRIVAL DATE JUL 17 1969

HELIOCENTRIC CONIC DISTANCE 443.777

RL J47.58 LAL ;00 LOt. 139.06 VL 27,395 GAL L1.92 AZL 83.14 HCA 209,68 SMA

RP 108,79 L4P -3.39 LOP 348.56 VP 37.305 GAP 5.39 AZP 95.97 TAL J89.54 TAP

RC J34.153 GL 45.26 GP -43.14 ZAL 105.31 ZAP 129.24 ETS 3|2.64 ZAE |21.60 ETE

PLANETOCENTRIC CONIC

C3 71.216 VHL 4.606 CLA 51.16 RAL .99 RAO 6567,9 VEL 1J.94I PTH 2.13 VHP 5.768 0PA -34.34 RAP 37.87 ECC 1.3492

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

45.43 15 54 45 4321.29 -32.85 ,304.36 239.68 48,29 17 6 46 3721.3 -37.95 197.21

134.57 O 31 27 2779.75 -3_.84 82.24 239.67 48.28 1 17 47 2179.8 -37.94 75.09
45.43 Jfl 54 45 4321.29 -32.85 204.36 239.68 48.29 |7 6 46 3721,3 -37.95 197.21

J34.57 0 3I 27 2779.75 -32.84 82.Z4 239.67 48.28 I I7 47 2179.8 -37.94 75.09

45.43 15 94 45 4321,29 -32.85 Z04.]6 239.68 48,29 |7 6 46 3721.3 -37.95 197.21

134.57 O 31 27 2779.75 -32,84 8_.24 239.67 48.28 I 17 47 2179.8 -37.94 75.09

DIFFERENTIAL CORRECTIONS HIO-COLMSE EXECUTION ACCURACY ORBIT OETERMIN4TION ACCURACY

TOE 2.1978 TRA-I.1993 TC3-2.9510 BAU ,8557 _T 4485,6 5GR I080.6 S_3 290.6 ST 2754.5 SR 869.J $5 1128.8

ROE .6949 RRA -.1491 RE3 -.6265 FAU .06182 RRT ,94}0 RRF ,9790 R7F .9614 CRT .9872 CRS -,9997 CST -.9904

FOE _,8Q60 FRA -,4689 FC3-2.5228 BSP 14506 .%8 46i3,9 R_ .2008 RJ3 ,96§0 LSA 3095.6 MSA 185.6 SSA 7,I

BOE 2.2479 BRA 1,2086 8C3 3.0168 FSP -978 SGJ 4600.6 _W;2 350.5 THA I_.88 ELI 2885.4 EL2 132.3 ALF 17.34

126.67 ECC .16876 INC 6,86_7 vJ 30.I90
39.22 RCA 105.25 APO 147.99 V? 34.833

213.76 ZAC 116.42 ETC 187.73 CLP-ISO.II

LAUNC_ D_TE FEB 8 1969 FLIGHT TIME |56,00 ARRIVAL DATE JUL 14 1969

HELIOCENTRIC CONIC

RL I47.58 LAL ,_O

RP 108.77 LAP -3.38

RE I_6.471 GL 4_.92

PLAN[TOCENTRIC CONIC

C3 19.066 VHL 4.366

LNC._ AZHTH LNCH TIME
46,90 16 I5 0

133.10 0 42 23

46,9(] 16 15 O

133.10 0 42 23

46,9(] 16 I5 0

139.I0 0 42 23

DISTANCE 449.7_5

LOL I39.06 VL 27.359 G_L -I.67 AZL 83.76 PICA 212,83 5_14 J26.38 ECC .170J5 INC 6.2418

LOP 35I .74 VP 37.286 GAP 5.65 A2'P 95.25 TAL 188,21 TAP 4| .04 RCA I04.88 APO 147.89

GP -39.53 ZAL 104.54 ZAP J32.6_ ET$ 313,17 ZAE J_3.30 ETE 211.46 ZAC 118.J5 ETC 187.16

OLA 50.00 RAL 4.90 RAO 6567,B VEL II.BfI PTH 2.I0 VHP 5,654 OPA -30,48 RAP 37.30

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME I:_ CST TIM INJ 2 LAT

4284,94 -33.36 L_OI.I4 2AI.38 50.32 17 26 25 3684.9 -38.23

2765.19 -33.35 81,27 241.37 50.3I I 28 _9 2165.2 -38.21

4284,94 -33.36 L_I.14 _41.38 50.32 I7 Z6 25 3684,9 -38.23

2765,19 -33.35 81.27 241.37 50,31 I 28 29 2165.2 -38.21

4284.94 -33.36 201.14 241.38 50.32 17 _6 25 3684.9 -38._3

2765.19 -33.35 B_.27 241.37 30.31 | 28 ?9 ?165.2 -38.E1
OIFFERENTIAL CORRECTIONS

TOE 2.0914 TRA-l.0636 TC3-3,4072 BAU .88_9

ROE .6205 RRA -.I045 RC3 -.6236 FAU .06359

FOE 1.7517 FRA -.3439 FC3-2.8873 8SP I4_03

BOE 2.1815 8RA 1.0687 8C3 3.4638 FSP -1015

HIO-COUR_E EXECUTION ACCURACY

SGT 4593.3 SGR I00_.5 SG3 301.0

RRT .9377 _ .97;_O RTF .9584
SGB 4701.4 R'Z3 .I967 R13 .9615

SGJ 4689.0 .*_',2 34I .2 THA |l .63

VJ 30.190

V2 34.841

CLP-151.38

ECC 1.9138

INJ ;? LONG
193.72

73.85

193,72

73.8§

I99.72
73.85

ORBIT 0ETERNINATION ACCURACY

ST 282J.9 SR 816.9 55 1128.Z

CRT .98_ CRS -.9998 CST -.9900

LSA 314|.7 MSA 182.3 SSA 8.2

EL] 2935.3 EL2 12J .? ALF ]5.99

16(]8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CArE FE6 _ 1969 FLIGHT TIME 15_._ ARRIVAL _ATE JUL ]6 1969

HELIC'(ENTRIC CONIC 0ISTANCE 455,662

RL |47.58 LAL .00 LOt 139,06 VL 27,327 GAL -1,4! AZL 84128 HCA 215,99 5HA 176.14 ECC .]7166 INC 5,7|85 Vl 30.190
RP 108.74 LAP -3,36 LOP 354.9J VP 37.268 GAP 5.92 AZP 94.63 TAL J86.85 TAP 42.84 RCA ]04.49 APO J47,80 V2 34,830
RE 138.775 GL 40.70 GP -36.33 ZAL 103.46 ZAP 135.70 ET$ 313.65 ?AE 174.63 ETE 209.25 ZAC 11_.87 EtC 186.61 CLP-152.67

PLANE. TOCENTRIC CONIC

C3 17,418 VHL 4,173 OLA 48,98 RAL 8,82 RAD 6567,7 VEL 11,781PTH 2,08 VHP 5.599 _PA -22,96 RAP 17,13 ECC 1,2866

LNCH ATMTH LNCH TZI.E L-I TIME; INJ LAT INJ LONG |NJ RT A_C ZNJ AZHTH ]NJ TIHE PO CST TIN ZNJ 2 LAT INJ 2 LONG

48,Z1 16 34 55 4253,58 -33,6_ 198,29 243,4U 52,07 17 45 49 3653,6 -38,34 190.66

)31.79 0 53 44 2754.}0 -33.67 80.48 243.39 52,06 ! 39 }d 2154.3 -38.33 72.86

48.21 16 34 55 4251.58 -33.68 J98.29 243.40 52.07 17 45 49 3653.6 -38.34 190.66

131.79 0 5} 44 2754.30 -33.67 80.48 241.]9 52.06 J }9 ]8 ?J54.5 -]8,33 72.86

48.Zl 16 34 55 4253,58 -33,68 I98,29 243,40 52,07 17 45 49 3653,6 -38.14 190,66

J31,79 O 53 44 2754,50 -33,67 80,48 243,19 5_,06 I }9 3_ 2154,_ -38.}} 7?.66
DIFFERENTIAL cORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATIGN ACCURACY

TOE 2,0572 TRA -,9Z_5 TC3-3,8495 8AU ,9074 SGT 4695,5 _ g}J.J SG3 ]06,6 ST 2885,0 5R 770,9 SS 1J20.2
ROE ,5606 RRA -,0677 RE3 -,6044 FAU ,06403 RRT ,9106 RRF ,9629 RTF ,9555 CRT ,9890 CRS -.9999 CST -,9895

FOE J,6829 FRA -,2]27 FC}-3,|824 BSP I5041 S¢6 4787,0 R}] ,I887 R]} ,958! LSA 3184,} MSA 179.1 SSA 9.3

BOE 2.1522 BRA .9280 BE3 5.8967 FSP -I028 5(;I 4775.2 SG_ 315.0 THA 10.51 ELl 2984.2 EL_ I]0.1 ALF 14.83

LAUNCH 0ATE FEB 8 1969 FLIGHT TIE 16C.00 ARRIVAL DATE JUL I8 1969

HELIOCENTRIC CONIC

RL J47.58 LAL .00

RP J08.7| LAP -3.32
RC 141.067 GL 38.58

PLANETOCENTRIC CONIC

C3 16,133 VML 4,017
LNC_ AZMTH LNCH TIME:

49.39 16 54 40

J30.61 l 5 32

49.39 I6 54 40

130.61 1 5 32
49.39 16 54 40

I]0.6J I 5 32

OISTAN¢_ 461,587

L(>, 119,06 VL 27,285 GAL -1,14 AZL 84,73 P_A 219,15 5H_ J25,90 ECC .17130 INC 5,2688 v] ]0,J90
LOP 358.09 VP 37.250 GAP 6.18 AZP 94,09 T/_L J85.47 TAP 44.62 RCA J04.08 APO ]47.72 V2 34.860

GP -_3.50 ZAL ]G}.JO ZAP 138,53 ETS 314.08 ZAE 125.67 ETE 207.16 ZAC 121.59 ETC 186,08 CLP-153.97

OLA 48,06 RAL 12,78 RAO 6567,6 VEL 11,727 PTH 2,07 VHP 5,587 0PA -L;>3,75 RAP 37,29 ECC 1,2655
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCNG

4226.24 -}}.BY 195,77 245.7I 53.60 J8 5 6 }626.2 -38.35 187.97

2746.41 -33.85 79.87 245.70 53.59 I 5] 18 2146.4 -38.34 72.08

4226,24 -53,87 195,77 245,71 53.60 J9 5 6 3626,2 -58,35 187.97

2746.4! -33.85 79,87 245,70 53.59 J 5I JB 2J46.4 -3_.34 72.08

4226.24 -33.87 I95.77 245.7! 51,60 18 5 6 3626.2 -38.35 J87.97

2746,4I -33,85 79,87 245.70 53,59 J 5J J8 2J46,4 -38,34 72.Dfl

MI0-COUR_WE EXECUTION ACCURACY C_6IT 0?TERMINATION ACCURACY

•_T 4799.0 _ e68.9 5G} }09.0 57 2p36.7 SR 73O.0 SS J203.1
RRT ,9227 RRF ,9516 RTF ,9511 CRT ,9901 CRS -,9998 CST -,9890

$68 4877,0 R'_ ,1758 RI3 ,9554 LSA }216,J M_ J75.4 5SA I0.5

S(;I 4865.8 5(,2 }30.} THA 9.53 ELI 3024.5 EL2 98.6 ALF 13.84

OIFFERENTIAL CORRECTIONS

TDE 2.0268 TR_ -.7880 TC3-4.28_ BAU .9323

ROE .3I|4 RRA -,0588 RE3 -,5785 FAU ,06171
FDE 1,6003 FRA -,0859 FC3-3,4190 8SP 15353

BDE 2.0903 BRA .7890 BE3 4,1227 FSP -]036

L_UNCH DATE FEB 8 1969 FLIGHT TIME J62.00 ARRIVAL CArE JVC _0 J969

HELIOCENTRIC CONIC

RL 147,58 LAL .00

RP 108,68 LAP -3,28

RC 143,344 GL 36,55

PLA_TOCENTRIC CC_N'IC

C} 15,]24 VHL }.889

LNCH AZMTH LNCH TIN?

50.47 J7 14 26

129.53 I 17 46

50,47 17 |4 26
129,53 1 ]7 46

50.47 17 |4 26

129.53 ] 17 46

DISTANCE 467.499

LOt 139.06 VL 27.247 GAL -.86 AZL _5.12 HCA 222.32 SMA J25.66 ECC .17508 INE 4.8761 V] 30.190

LOP 1.27 VP 37.23! GAP 6.45 AZP 91.6J TAL J84.06 TAP 46,}8 RCA 101.66 APO ]47.66 V2 34.870

GP -31.00 ZAL I00.47 ZAP 14].]1ETS 314.43 ZAE 126.49 ETE _05._4 ZAC 123.34 ETC 185.59 CLP-155.24

DLA 47.23 RAL 16.79 RAD 6567,6 VEL 11.6_4 PTH 2.05 VHP 5.609 0PA -20.80 RAP }7.70 ECC I._489

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A}MTH INJ TIME PO CST TIM INJ 2 L_T INJ Z LONG

4_O2,34 -33,94 193.5] 248.31 54,93 18 24 28 3602.5 -38.26 185,59

2741,14 -33.93 79,42 248,:_0 54,92 2 3 28 2_41.I -38.25 71,50

4202.34 -33,94 I93,51 248.31 54.93 18 24 28 3602.3 -38.26 185.59

2741,14 -33.93 79,42 248,30 54,92 2 } 28 214l.] -38.2fl 71,50

4202,34 -33,94 195,5! 248,3| 54,9} 18 24 28 }602,3 -38.26 185,59

.. 2741.14 -33.93 79.42 248.30 54.92 2 3 28 214].1 -38.25 71.50
DIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.9998 TRA -.6472 TC3-4.6972 BAU ,9562 _GT 4899,0 _ 815.2 5_} 308.5 ST 2978.} SR 694.8 SS 1079.1

RDE .4715 K�_A -,0157 RC} -,546_ FAU .06269 RRT .9135 RRF .9380 RTF .9516 CRT ,99J7 CRS -.9995 CST -.9884
FOE 1,5101 FRA ,03§5 FC3-3,5886 85P 15677 S_ 4966,4 R}} ,1591RI3 ,9533 LSA 32}8,5 MSA 171,2 SSA 11,7

8OE 2,0546 8RA ,6474 BE3 4,7289 FSP -1036 SGI 4955,5 SG2 3_7,8 THA 8,68 ELI ]057,0 EL2 86.8 ALF 13,04

LAUNCH DATE FEB 8 1969 FLIGHT TIME 164.00 ARRIVAL DATE JUL 22 1969

HELIOCENTRIC CONIC DISTANCE 473,39_

RL 147,58 LAL .(30 LOL 159,06 VL 27,209 GA_ -,57 AZL 85,47 HCA 225,49 ,St4A
RP 108,65 LAP -3.25 LOP 4,46 VP 37,_J4 GAP 6,72 AZP 93,J8 TAL J82,64 TAP
RE I45.608 GL 34.57 GP -28.79 ZAL 98,61 ZAP 143,48 ETS 514.71 ZAE 127.]I ETE

PLANETCX_ENTRIC CONIC

C3 I4.154 VHL 3,786 DLA 46.46 RAL L_0.87 RA0 6567.6 VEL 11.650 PTH 2,05 VHP

LNCH 4.-TMTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT A,._C INJ A_TH INJ TIME

51.49 17 34 2J 418I.LP"_ -5}.9I 191.48 25I.I8 56.I1 18 44 2

128.3I J 30 23 2738.15 _5_.90 79.J3 25I.I7 56.I0 2 I6 }

51,49 17 34 21 4181.LP'Z -33,9J I91,48 251,|8 56,11 18 44 2

I28,3! I 30 25 _718.3_ -33,90 79.13 25_,!7 16.10 2 I6 }

51.49 17 54 21 4181,22 -33.91 I91.48 251.18 56.1I 18 44 2

128,5J I 30 25 t738.3_ -}_,90 79.I3 251,17 _6.I0 2 J6 3

DIFFERENTIAL CORRECTIONS MI0-COUR_ EX£CUTION ACCURACY

TOE 1.9722 TRA -.5004 rcs-5.08f12 B4U ,9?94 SGT 4994,_ SGR 769.0 ,_ ]05.6

ROE ,4588 RRA .0038 RE5 -,512I FAU ,06116 R_T ,9024 RRF ,9_19 RTF ,950I

FOE 1.4135 FRA .1532 rC3-3.6938 8,SP I5978 SG_ 5053.1R_3 .1412 RI} .9514

80E 2.0204 BRA .5004 BE3 5.1109 FSP -1025 SGI 5042.4 _2 528.2 THA 7.94

125,4! ECC .17701

48.I3 RCA 103.2I

203.48 Z_C 125.11

5.658 OPA -18.10

PO CST TIM
3581.2

2138.3

3581.2

21}8.}

}581.2

2_}8.}

INC 4.5282 Vl 30.190

APO 147.61 V2 34._8D

ETC 185,14 CLP-156.50

RAP 38135 ECC I .2359

INJ 2 LAT INJ 2 LONG
-38.09 183.45

-}8.08 71.11

-18.09 183.45

-38.08 71. I l

-36.09 183,45

-38.08 71.1 !

ORBIT 0ETERMINATION ACCURACY

ST _005.0 SR 664.1 SS 1047.7

CRT ,9911 CRS -,9988 CST -.g877

LSA }246,6 MSA 167,} SSA 13,0
EL1 ]076,6 EL2 74,9 ALF !_.39
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69

LAUNCH CAT? FEB 8 J969 FLIGHT TIME 166.00 ARRIVAL CAT? JUL 24 1969

HELIC_ENTRI( CC_|C 0|STANCE 479.283

RL 147.58 LAL .OO LOt. 139.06 VL 77.]71 GAL -.76 AZL 85.78 HCA 278.66 5MA 175.17 ECC .27910 INC 4.7160 V| 30.| 90
RP 108.61 LAP -3.16 LOP 7.64 VP 37.196 GAP 7.00 AZP 92.79 TAL J81.20 TAP 49.86 RCA 102.75 APO 147.fib V2 34.891

RE 147.857 GL 32.63 GP -76.83 ZAL 96.53 ZAP 145.66 ETS 3J4.91 ZAE 127.$9 ETE ZOl.B9 ZAC 126.9? ETC 184.77 CLP-157.TZ

PLANCTOCENTRIC CONIC

C3 |].77] VHL 3.704 0LA 45.71RAL ?5.02 RAO 6567.5 VEL 11.624 PTH ?.04 VHP 5.728 0PA -15.61 RAP 39.|8 ECC 1.?758

LNCH AZMTH LNCH TZNE L-I TIME IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN| TIME PO CST TIM IN| ? LAT IN| 2 LONG

52.48 17 54 3l 4J6?.44 -3].79 189.6! 2fi4.Z9 57.16 19 ] 54 3567.4 -57.84 181.57

|27.52 | 4] 75 ?757.98 -]5.78 79.00 ?54.29 57.15 2 29 ! 2158.0 -37.83 70.9|

52.48 |7 54 5| 4]62.44 -35.79 189.61 254.29 57.16 19 } 54 3562.4 -57.84 J8|.52

|27.52 | 43 2] 2737.98 -33.78 ?9.00 754.29 57.15 2 ?9 1 2158.0 -57.83 70.9!
52.48 |7 54 51 4162.44 °33.79 |89.6! ?54.29 57.16 19 5 54 5567.4 -]7.84 181.52

127.52 l 4] ?] ?737.98 -53,78 79.00 ?54.?9 57.15 ? ?9 1 ?]38.0 -57.83 70.9!

CIFFERENTIAL coRRECTIONS MI0-COURS_ EXECUTION ACCURACY ORelT OETERMINATION ACCURACY

TGE |.9451 TRA -.5472 TC3-5.4550 BAU 1.0009 8_T 5085.0 S(,,R 730.9 SG] 301.l ST ]0|9.7 SR 6]9.0 55 _Ol?.7
ROE .4130 RRA .0199 RE3 -.4757 FAU .05920 RRT .8898 RRf_ .90_ RTF .9493 CRT .9950 CRS -.9976 CST -.9869

FOE |.5171 FRA .7650 FC3-3.7545 _SP 16326 ._ 51 _7.2 R_3 .l?17 R|5 :9503 LSA ]244.4 MSA 165.? SSA 14.3

B0E 1.9885 BRA .3478 BC5 5.4557 FSP -10|7 5G| 5126.6 ,%2 ]30.8 THA 7.32 ELl 3086.0 EL? 62.4 ALF 1| ,90

AUNCH GATE FEB 8 19_9 FLIGHT TIME lr_.00 ARRIVAL OATE JUL ?6 1969

HELIOCENTRIC CONIC 0iSTANCE 485.15]

RL 147.58 LAL .OO LCL J39.O6 VL 77,15] GAL .06 AZL 86.07 PICA _31.85 5MA 174.97 ECC .18135 INC 5.9]?7 Vl 30.190

RP |08.56 LAP -3.09 LOP 10.82 VP 37.179 GAP 7.28 AZP 92.45 TAL J79.74 TAP 51.57 RCA |07.77 APO 147.58 V2 54.902

R( 150.092 GL ]0.?2 GP -75.09 ZAL 94.25 ZAP 147.67 ET5 315.0| ZAE J27_97 ETE 2_30.46 ZA( _28.77 ETC 184.54 CLP-158,91
PLAN[T(XENTRIC CONIC

C] 15.767 VHL ].64_ DLA 44.97 RAL 79.75 RAD 6567.5 VEL JJ.604 PTH Z.03 VHP 5.815 CP_ -13.31 RAP 40.18 ECC |.?|83
LNCH AZMTH LNCH TIME L-[ TIWE ]NJ LAT INJ LONG IN| RT AS(: IN| AZMTH INJ TIME PO CST TIM INJ 2 LAT ENJ 2 LONG

53.48 |8 15 .6 4J45.46 -33.57 187.87 257.64 58.11 19 24 |! 3545.5 -57.50 t79.7]

176.52 1 56 ]2 2740.25 -]].56 79,05 ?57.65 58.09 ? 4? I? 2140.? -37.49 70.90

53.48 18 15 6 4145.46 -]3.57 187.67 257.64 58.11 19 24 11 ]545.5 -]7.50 i79.13

1?6.5? I 56 52 Z740.25 -33.56 79.05 25i.63 58.09 ? 42 12 ?140.2 -57.49 70.90

53.48 18 15 6 4145.46 °33.57 187.87 257.64 58.11 19 ?4 lJ 3545.5 -]7.50 J79.73

J76.52 I 56 32 ?740.25 -53.56 79,05 257.63 58.09 ? 42 12 2140.2 -]7.49 i0.90
OIFFE_NT|AL CORRECTIONS MI0-COU4_ EXECUTION ACC64qACY ORBIT 0ETE_INATION ACCURACY

TOE 1.9165 TRA -.1810 TC]-5.7535 BAU 1.0235 ,_GT 5178.5 ,_R 702.] SG3 ?96.6 ST _3J9.? SR 670.0 55 978.4
R0E .]938 RRA .O367 RC3 -.4403 FAU .05704 RRT .8741 RRF .8849 RTF .9472 CRT .9965 CR5 -.9955 CSr -.985fi

FOE 1.2265 FRA .3796 FC]-3.7222 BSP 16539 ._B 5_25.9 R"Z] .1098 R13 .9481 LSA 3750.1 MSA 167.7 SSA 15.6

BCE 1.9565 8RA .1847 BC5 5.770_ FSP -97_ ,_1 5214.9 S_2 3_.8 THA 6.79 EL! _087.5 EL? 50.8 ALF li.57

kAUNCH CATE FEB B 1969 FLIGHT TIME I70.00 ARRIVAL CATE JUL ?B 1969

HELIOCENTRIC C_|C

RL |47.58 LAL .OO

RP |08.54 LAP °5.0|

RC J52,317 GL ?8.84

PLANE TOCENTRIC CONIC

C_ 12,948 VHL ],598

LNCH A_MTH LNCH TII_

54.49 I_ 56 6

I75.51 2 9 43

54.49 18 56 6

175.51 ? 9 45

54.49 18 56 6

|25.5| ? 9 4]

_IFFERENTIAL CCRRECTION$

_OE 1,882@ TRA -.0158 TC]-5,9906 BAU 1.039]

ROE .3774 RRA .0481RC5 -.3995 FAU .05419

FOE |.1794 FRA ,4712 FC3-3,6235 BSP 16775

80E 1.9_05 BRA .0506 BE3 6.0059 F$P -957

.1837_ INC 3.6729 vI 30.|90

|0|.77 APO 147.59 V2 54.914

_50,65 ETC I85,98 CLP-J60.07

OISTANCE 491.009

LOL 159.06 VL 27.095 GAL .39 AZL 86.53 HCA 235.01 S_A 174.68 ECC

LOP lA.Ol VP 57.16_ GAP 7.56 AZP 9Z.ll TAL 178._7 TAP 55.78 RCA

GP -E_.55 ZAL 9|._] ZAP 149.57 ETS 315.01ZAE 128.Z6 ETE 199.1_ ZAC

DLA 44.?? RAL 33.54 RAD 6567.5 VEL 11.590 PTH ?,05 VHP 5.918 DPA -11.17 RAP 41.37 ECC 1.2|3|

L-I TIME INJ LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIf_ PO CST TIM IN| 2 LATINJ 2 LONG

41_9.9_ -35.25 186.73 761.19 58.98 19 44 56 5550.0 -57.0_ J78.05

2745.2? -33.24 79._7 761.19 58.97 E 55 28 2145.2 -37.07 71.10

4129.98 -35._5 186.23 761.19 58.98 19 44 56 35_0.0 -57.08 178.05

7745._? -33._4 79,27 261.19 58.97 ? 55 28 2145.Z -57.07 71.|O

4179.98 "35.25 186.23 261.19 58.98 J9 44 56 55_.0 -57.08 |78.05
?745,22 -53,_4 79,27 761,19 58,97 ? 55 ?B ?145,? -]7.07 71,10

MI0-COURSE EXECUTICN ACCURACY ORBIT DETERt_INATION ACCURACY

5GT 5251.3 5_ 674.6 5(;3 28_.? ST 3000.6 SR 601.8 SS 934.]

RRT .8572 RRF .8628 RTF .9474 CRT .99_(] CRS -.9925 CST -.9845

SC.B 5294.4 R"Z3 .0917 RI] .9480 LSA 3195.9 MSA _58.5 SSA |6.8

5GI 5283,1 S(12 345.4 THA 6.51 ELl ]0(_)._ EL? ]7.6 ALF 11 .57

LAUNCH (]ATE FEB 8 1969 FLIGHT TIME 172,D0 ARRIVAL 0ATE JUL 30 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .0(3

RP 108.50 L4P -?.95

RC 154.5|6 GL Z6.97

PLANET(_ENTRIC CONIC

C| 12.758 VHL 5,57?

LNCH A_MTH LN_H TIME
55.57 18 57 57

174.45 ? Z? 44

55.57 J8 57 57

I74.4] ? ?2 44

55.57 18 57 ]7

174.4] ? 2? 44

01FFEKgENTIAL CCRR_CTION5

TDE J.8357 TRA .1582 TC3-6.20_2 BAU 1.0597

ROE .]655 RRA .0595 RE3 -.3677 FAU .0518_

FOE 1,02.74 FRA ,5607 FC3-],5166 8,_P 17108

_E 1.87|] BRA .1690 BC3 6._131 FSP -958

DISTANCE 496.847

LOL 139.06 VL 27.057"G_L .74 AZL _6.57 I._A 238.|9 5MA
LOP 17.2%3 VP 37.145 GAP 7.85 AZP 91.Q1 TAL 176,78 TAP

GP -22.17 ?AL 89,19 ZAP 151,24 ET8 ]14,90 ZAE 178,48 ETE

OLA 45.44 RAL ]7.86 RAO 6567.5 VEL 11.587 PTH _.0] VHP

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN|

4115.47 -52.83 184,62" ?64.92 59.79 213

2753.35 -32.87 79.7! 764.92 59.77 3

4115,47 -32,83 184,6_ _64,97 59,79 _0
2753.]5 -3_.82 79.71 ?64.92 59.77 3

4||5,47 -5_.8] 184,62 764,9_ 59,79 _0

275].]5 -]?.82 79.71 264.92 59.77 3

MID-COURSE EXECUTION ACCURAC_

5_T 5]]|.4 5GR 65_.9 SC.3 2_0.8

RRT .8408 RRF ._407 RTF .9475

S£,B 5_71._ R_3 .0749 R15 .9480

5(;1 5359.7 S_2 551.6 THA 5.90

I54.4.4 ECC .18640 INC 3.4]?4 Vl 50.190

54.97 RCa 101,74 APO 147.65 V? 34.926
198.05 ZA( 137.57 ETC |8].65 CLP-J6J.20

6.055 DPA -9.19 RAP 42°58 ECC |.2100

TIME PO CST TIM IN| ? LAT IN| _ LONG

6 13 3515.5 -36.57 |76.43

8 57 2155.4 -36.56 71.51

6 I5 3515.5 -56.57 176.43

8 37 7153.4 -]6.56 7|.5|
6 |] 3515,5 -36.57 |76.43

8 57 ?155,4 -36,56 71,51

CRBJT DETERMINATION ACCURACY

5T 5949._ 5R 584.5 SS 881.7

CRT ,9990 CR5 -.9877 CST -.9928

LSA 5|79.5 MSA 156.7 554 18.1

ELI ]006.8 EL? 25.9 ALF 1|.2_

¢.
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. |968-69t

LAUNCH CATE FEB 8 1969 FLIGHT T|I,_ J74.00 ARRIVAL CAT? AUG l 1969

H£LIO(_ENTRIC CONIC 0I$TAN(_E 5aZ.66_q

RL I47,58 LAL .00 LOg 139.06 VL 27.018 GAL 1.10 AZL 86.79 HCA 241.37 $MA 124,J9 ECC .I8922 INC 3.2077 VJ 30.190

RP J08.47 LAP -Z.SZ LOP 20.39 VP 37.J29 GAP 6.J5 AZP 91.54 TAL 175.28 TAP 56.65 RCA 100.69 APO 147.69 V? 34.938

RE 156.704 GL 25.11 GP -20.93 ZAL 86.44 ZAP 152.85 ET5 314.67 ZAE IZB.66 ETE 197.00 ZAC 134.5? ETC 183.30 CLP-162.30

PLANE TC(ENTRIC CONIC

C3 12.689 VHL ].562 CLA 42.61RAL 42.2I RA0 6567.5 VEL 1J.579 PTH 2.02 VHP 6.163 0PA -7.33 RAP 43.95 ECC 1.2089

LNCH AZNTH LNCH T]I_ L-I TJNE |NJ LAT INJ LONG INJ RT A_ ]NJ AZMTH INJ TI_4E PO ?ST TIM JNJ Z LAT INJ 2 LONG

56.73 19 19 40 4101.66 -32.30 183.03 268.B0 60.55 20 28 ! 3501.7 -35.95 174.84

173.27 2 35 23 2764.85 -32.29 80.37 26_.80 60.54 3 21 28 7164.8 -35.94 72.18

56.73 19 19 40 4101.66 -32._3 183.03 268.'_0 60.55 _0 28 1 3501.7 -35,95 174.84

J73.27 ? 35 23 2764.85 -32.79 80.37 268.80 60.54 3 21 26 2164.8 -35.94 72.18

56.73 19 |9 40 4101.66 -32.30 I83.03 268.80 60.55 L_ 28 I 3501.? -35.95 174.84

173.77 2 35 23 ?764.85 -32.29 B0,37 268.80 60.54 3 21 28 7164.8 -35.94 72.18

DIFFERENTIAL CORRECTZONS MZ0-COURS[ _]_CUTIO¢ ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE 1.7872 TRA .3462 TC3-6.3354 8AU 1.0762 ._T 5404.4 ,_ 636.7 S(,3 ???.B ST 2886.7 SR 571.3 5S 832.5

ROE .3540 RRA .0713 RC3 -.3350 FAU .04913 RRT .82_'_9 _ .8|1_8 RTF .9476 CRT .9994 CRS -.9807 C$T -.9807

FOE .9342 FRA .6487 FC3-3.3523 BSP 17297 5G6 544|.7 R23 .0676 RJ3 .9480 LSA 3054.1MSA 156.7 8SA 19.3

8OE 1.8719 BRA ,3535 BE3 6.344? FSP -907 5GI 5429.8 SG? 36CJ,| THA 5,56 EL! 2942.7 EL? I9.4 ALF 11.19

LAUNCH OATE FEB B 1969 FLIC_T TIME I76.00 ARRIVAL OATE AUG 3 J969

HELIOCENTRIC CONIC 01STANCE 508.470

RL J47.58 LJL .O0 LOL J39.06 VL 26.980 GAL J.4B AZL 87.00 14_ 244,55 &MA J23,95 ECC .19226 IN(: 2.996J vJ _0.J90
RP 108.43 LAP -2.71 LOP ?3.58 VP 37.J13 GAP 8.45 A1'P 9|._9 TAL 173.77 TAP 58.33 RCA 100.12 APO 147.78 V? 34.95!

RE 158.875 GL 23.26 Gp -19.87 ZAL 63.60 ZAP 154.34 ET5 314.32 ZAE 128.79 ETE 196.08 ZAC 136.51 ETC 182.97 CLP-163.37

PLANETOCENTRIC C(?NI(

C3 12.740 VHL 3.569 0LA 41.72 RAL 46.55 RAO 6567,5 VIEL J|.58| PTH 2.03 VHP 6.304 0PA -5.59 RAP 45.43 ECC 1.2097

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZNTH _NJ TIME PO CST TIN INJ ? LAT INJ 2 LONG
57.98 19 42 14 40_.IT -3|.66 I81.43 272.gO 61.27 20 50 22 3488,2 -35.22 173.26

122.02 Z 47 26 2760.07 -31.65 81._ 272.79 61,26 3 33 46 2180.J -35.21 73.11

57.98 19 42 14 40_.17 -31.66 |8|.43 272.B0 61.27 21] _K] 22 3488.2 -35.22 173.26

122.O2 2 47 26 ?780.07 -3J.65 8I._B 272.79 61.26 3 33 46 2180.1 -35.21 73.11

57.98 19 42 14 40_.17 -31.66 |8J.43 272.80 61.27 20 50 22 3488.2 -35.27 173.26

127.O2 2 47 26 ?780.07 -3I .65 8J._J_ 272,79 61.26 3 33 46 2160.1 -35.21 73.11

OIFFERENTIAL CORRIECTION$ NI0-COUR,_ ElOCUTiON ACCURACY ORBIT 0ETERNINATION ACCURACY

T0E 1.7246 TRA .5_9 TC3-6.41_10 8AU 1,0935 5GT 5474,J SGR 622.5 5G3 264.2 57 2793.5 5R 558.I 88 776.8

ROE .346J RRA .082J RC3 -.3060 FAU ,D4655 RRT ,BD48 RRF ,7966 RI"F .9482 CRT ,9989 (RS -.9706 _ -,9780

FOE .8381 FRA .7769 FC3-3.1637 85P I7571 5,_ 5509.3 1_3 .0_06 RI3 .9485 LS_ 2948,4 MS_ 158.3 55_ 20.3

BOE 1.7590 8RA .5451 8C3 6.4203 FSP -882 861 5497.0 5G2 367.9 THA 5.?5 ELI 2848.5 EL? 26.? ALF 11.29

LAUNCH O4TE, FEB 8 1969 FLIGHT TIE 178.00 ARRIVAL 0ATE AUG 5 J969

HELIC_ENTRIC CONIC

RL ]47.58 LAL .OO

RP 108.39 LAP -2.59
RE 161.027 GL 71.43

PLAt_T_ENTRIC CONIC

C3 12.914 VHL 3.594

LNCH AZMTH LN_H T|ME

59.35 20 5 21
170.65 ? 58 36

59.35 ?0 5 ?1

170.65 ? 58 36

59.35 ZO 5 21

120.65 2 58 36

DIFFERENTIAL CC_RECTIONS

T0E 1.6539 TRA .7475 TC3-6.4206 8AU 1.1095

R_E ,3406 RRA .0933 RE3 -.2793 FAU .04398

FOE .7460 FRA .8014 FC3-2.9487 BSP 17807

80E 1.6886 _RA .7483 8C3 6.4267 FSP -854

123.71 ECC .19553 INC 2.7953 Vt 30.190

60.00 RCA 99.52 APO J47.90 V? 34.964

195,26 ZAC 138.55 £TC 182.65 CLP-_64.42

0IST_NCE 5J4.251

LOg 139.06 VL 26.941 GAL 1.87 AZL 87.20 HCA 247.74 SHA

LOP _6.78 VP 37.097 GAP _.77 AZP 91.06 TAL 172.25 TAP

GP -18.82 ZAL 80.67 ZAP 155.75 ETS 313.83 ZAE 128.90 ETE

0LA 40.77 RAL 50.85 RAO 6567.5 VEL 1J,589 PTH ?,03 VHF 6,455 0PA -3.96 RAP 46.99 ECC 1,2125

L-I TIME INJ LAT INJ LONG INJ RT _$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4074.53 -_.91 179.78 ?76.89 61.97 21 13 16 3474.5 -34.39 171.63

2799.53 -30.9(] 8?.49 ?76.88 61.96 3 45 16 7199.5 -34.38 74.35
4074.53 -](3.91 179.78 276.89 61,97 2l 13 16 3474,5 -34.39 171.63

2799.53 -30.90 82.49 276.88 61.96 3 45 16 2199.5 -34.38 74.35

4074.53 -30.91 179.78 ?76.89 61.97 21 J3 16 3474.5 -34.39 171.63

2799.53 -30.90 82,49 276.88 61.96 3 45 16 2199,5 -34.38 74,35

MI0-CCURSE EXECUTION ACCURACY ORBIT OETERt, IINATION ACCURACY

SGT §_40.0 5GR 611.4 SG3 255.6 ST 2E81.9 SR 546.3 55 721.8

RRT .7869 RRF .7755 RTF .9489 CRT .9969 CRS -.9563 CST -.9746

5_ 5573.6 R_3 .0410 RJ3 .9497 LS_ 2_25._ MSA 162.7 $84 2J.1

_G| 5560.9 _GZ 375.8 THA 4.99 ELI 2736.6 EL2 42.3 ALF 11 .48

LAUNCH OATE FEB 8 1969 FLIGHT T_NE 1_0.00 AR6clVAL OATE AUG 7 1969

HELIOCENTRIC CONIC DISTANCE SLY.OIl

RL 147.58 LAL .(30 LOL 139.06 VL 26.903 GAL 2,29 AZL 87.40 HCA ?50.93 SMA 123.48 ECC .19906 INC 2.6033 Vl 30.190

RP 108.35 LAP -_.46 LOP 29,97 VP 37.081 GAP 9.09 AZP 90,85 TAL 170.73 TAP 61.66 RC_ 98.90 APO 148.06 V2 34.977

RE 163,161 GL 19.63 GP -17,93 ZAL 77.69 ZAP 157.06 ET5 313.21 2AE J28.99 ETE |94.53 ZAC 140,5_ ETC 182.31 CLP-165.45
PLANETC_ENTRIC CONIC

C3 13.214 VHL 3,635 DLA 39.75 RAL 55.08 RA0 6567._ VEL 1|,602 PTH 2.03 VHP 6.6J80PA -2.42 RAP 48.63 ECC 1.2175

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZ_4TH INJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG

60.85 20 29 O 4060.48 -3(].05 178.06 2_1.04 62.64 ?J 36 40 3460.5 -33.45 169.95
119.15 3 8 43 ?823.49 -3_.04 84.00 281.03 62.63 3 55 47 2223,5 -33.44 75.90

60.85 _ Z90 4060.48 -_0,05 J78.0_ 28].04 62.64 2I 36 40 3460.5 -33.45 169.95

119.15 3 8 43 28?3.49 -_(].04 84.00 281.03 62.63 3 55 47 2223,5 -33.44 75.90

60.85 _ ?9 0 4060.48 -30.05 178.06 281.04 62.64 21 36 40 3460.5 -33.45 169.95

IJ9.15 3 8 43 2823.49 -30.D4 84.00 281.03 62.63 3 55 47 2223.5 -33.44 75.90

OIFFERENTIAL CORRECTIONS MIO-COU_S[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.5728 TRA .9560 TC3-6.3614 8AU 1.1247 SGT 5601.5 56R 601.9 SG3 ?46.7 ST 2551.6 5R 534.8 55 666.B

R_E .3368 RRA .1047 RC3 -.2549 FAU .O4144 RRT .7694 RRF .7552 RTF .9498 CRT .9928 CR$ -.9361 CST -.9702

FOE .6561 FRA .87J0 FC3-2.7152 BSP 18052 SGB 5633.7 R23 .0330 R13 .9500 LSA ?685.5 MSA 170.3 $SA 21.5

8OE 1.6085 _A .9617 8C3 6.3665 FSP -878 5,7.,1 5620.7 St.,2 383.2 THA 4,75 ELI ?606.3 £L2 62.9 ALF 1_ .76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH 0ATE fEB 8 1969

HELIOCENTRIC CONIC

RL ]47.58 LAL .00

RP 108.3| LAP -?.]3

RE 165.276 GL I7.85

PLANE TC_ENTRIC CONIC

C3 13.648 VHL 3.694

LNCH AZMTH LNCM TIME

62.47 20 53 IZ

117.53 3 |7 29

61.47 20 53 IZ

117.53 3 |7 29

62.47 20 53 |Z

117.53 3 |7 29

LOL 139.06 VL

LOP 33.17 VP

GP -17.12 ZAL

CLA 38.66 RAL

L-I TIE IN| LAT

4045.47 -Z9.08

?852.54 -29.07

404_.47 -zg.0B

7852.54 -79.07
4_045.47 -29.08

2652,54 -29.07
DIFFERENTIAL CORRECTIONS

TD£ |.4857 TRA 1.1843 TC3-6.226J BAU 1.J368
ROE .3350 RRA .1170 RE3 -.2312 FAU .03884

FOE .57ZZ FRA .9394 rC3-2.4639 BSP I8186

BOE 1.5230 _'A 1.1901 BC3 6.2304 F,gP -796

LAL,_,ICHOATE FEB B 1969

HELICCENTRIC CONIC

RL 147.58 LAL .00

RP 108.26 LAP -2o18

RC i67o3"/0 GL 16.if

PLANETOCENTRIC CONIC

C3 |4,225 _ 3.772
LN(.H A2'NTH LN(.H TIME

64°24 21 I7

115.76 3 24 4|

64,_4 2| |7

I|5.76 3 24 4|
64.24 _I I7

II5.76 ] 24 4I

DIFFERENTIAL CORRr.CT|ON$

TOE |,3853 TRA J,4197 TC3-6.0417 BAU |.1497

ROE .334! RRA ,1294 RC3 -.2107 FAU .0_12

FOE ,4888 FRA J.OO14 FC3-2°2|63 BSP 18412

BOE 1,4250 BRA 1,4256 Be3 6.0454 FSP -770

FLIGHT TIME 1_2.00 ARRIVAL DATE 4UG 9 1969

DISTANCE 5?5,746

26.865 GAL 2.72 AZL _7.58 HEA 754.12 _A 173.74 ECC .20787 INC 2,4|85 V| )O.Jg0

37.066 GAP 9.43 AZP 90.66 TAL 169.20 TAP 63.33 RCA 98.24 APO 148.24 V2 )4.990

74.68 ZAP |56.30 ETS 3|2.43 ZAE 129.06 ETE |93.87 ZAC 142,66 ETC 18|.95 CLP-166.45

59.71 RAO 6567.5 VEL li,620 PTH 2.04 VHP 6.792 OPA -.97 RAP 50.35 ECC 1.2246

IN| LONG IN| RT A,_ IN| AZMTH IN| TIME PO CST TIM INJ 2 LAT IN| 2 LONG

176.23 285,22 63.79 22 0 37 3445.5 -32.4| 168.18

85.86 285.2) 63.28 4 5 J 2252.5 -32.40 77.8_

|76.23 265.22 63.?9 22 0 37 3445.5 -32.4J 16B.|8

85,86 285.2l 63.28 4 5 ! 2252.5 -32.40 77.p2

176.23 285.22 63.29 22 0 37 3445.5 -32.4J |68.18

85.86 285.2J 63.28 4 5 I 2252.5 -32.40 77.82

MI0-COUR,_ EY,ECUTIC3W_C_.URACY ORBIT DETERMINATION ACCURACY

,$GT _6_7.4 _ _94._ SG_ _7L9 ST 7413.B SR 5?4.3 SS 616.5
RRT .7_25 RRF ,7368 RTF .9505 CRT .9855 CRS -.9084 CST -.9650

5GB 5688.6 R_3 .O275 R|3 .9507 LSA 2539.3 MSA |82.0 55A 21.5

SGI 5675,2 SG2 390.2 THA 4.54 ELl 2468.6 EL2 87.0 ALF 12.10

FLIC_T TIME I84,00 ARRIVAL CATE AUG 1] 1969

257.32 SMA |23.0i £(C .20697 IN( 2.2392 vl 3(].190

|67.67 TAP 64.99 RCA 97.55 APO 14_.47 V2 35.003

129.|2 ETE J93.2B ZAC 144.76 ETC 181.57 CLP-I67.43

DISTAN_ E 53I_4_4
LO- 139.06 VL L_6.BZ7 GAL 3.17 AZL 87.76 H(A

LOP 36.37 VP 37.05I GAP 9.79 AZP 90.49 TAL

GP -16.38 ZAL 71.67 ZAP 159.46 ET5 3|1.48 ZAE

OLA 37,55 RAL 63.22 RA0 6567,6 VEL J1.645 PTH 2.04 VHP 6.977 DPA .39 RAP 57.13 ECC 1._34I
L-I TIME IN| LAT IN| LONG IN| RT A._ IN| AZMTH IN| TIMC PO CST TiM IN| 2 LAT INJ 2 LONG

4029.10 -28.02 I74,29 289.41 63.92 _ 25 7 3429.1 -31.28 _66.30

2887.10 -_8,0I 88,II 289,4I 63.90 4 12 48 2287.1 -31.27 60.IZ

40_9.10 -_.02 174.29 289.41 63.92 22 25 7 3429.1 -31.28 I66.30

2887.I0 -28.0! 88.i| _89.41 63.90 4 |2 46 2287.1 -31.27 _.IZ

4029,10 -28.02 |74.L_9 289,41 63.92 22 25 7 3429.1 -31.28 166,30

2_87,10 -28.01 88.11 289.4| 6).90 4 12 48 2287,I -31.27 80.|Z

HI0-COUR,$_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5709,5 _ 386.8 SG3 229.0 ST 226|.3 SR 5|3.0 55 567.2

RRT .7_64 RRF .7189 RTF .9515 CRT .9737 CRS -.670| CST -.9585

5739.5 R_3 ,022| R|3 .9516 LSA 2378.6 MSA |97.9 SSA 21.2

SGI 57_5.9 SG2 395.9 THA 4.35 ELI 2315.9 EL2 |14.2 ALF 12.49

L_UNCH DATE FEB 8 1969

H_LI(XENtRIC CONIC

RL 147.58 LAL .O0

RP 108.22 LAP -2.04

RE |69.445 GL 14.42

PL_NETC_ENTRIC CONIC

C3 14.958 VHL 3,868

LNCH A_MTH LNCH TIN_

66.16 21 43 23

113.84 3 _O 3

66.16 2| 43 23

!13.84 3 30 3

66.16 21 43 23

113.84 3 30 3

FLIGHT TIME |86.00 ARRIVAL C_TE AUG 13 |969

DISTANCE 537.f32

LOL I39.06 VL 26.789 GAL _.65 AZL 87.94 HCA 760.52 _A |_2.78 ECC ,2]139 INC ?.0643 VI 30.|90

LOP 39.57 VP 37.036 GAP 10.15 AZP 90.34 TAL 166.14 TAP 66.66 RCA 96.8? APO 148.73 V2 35.016

GP -15.71 ZAL 68.68 ZAP 160.56 ETS 3|0,36 ZAE 129.I6 ETE 192.74 ZAC 146.89 ETC 181.16 CLP-168.40

_L4 36.37 RAL 67.08 RA0 6567.6 VEL |1,677 PTH 2,05 VHP 7,175 OPA 1,68 RAP 53.97 EEC _.7462

L-I TIME IN| LAT IN| LONG INJ RT AS_ IN| AZNTH IN| TIE PO CST TIM IN| 2 EAT IN| 2 LONG

4010,77 -26,88 172,18 293.60 64.52 22 50 14 3410.8 -_.08 |64.25

29_?_76 -26,87 90.78 293.60 64,51 4 18 51 2327.8 -30.06 87.85
4010.77 -26,88 "172.18 Z93,60 64.52 22 50 J4 34|0.8 -30.08 164.25

2927.76 -26.87 90.76 293,60 64.51 4 IP 51 2327.8 -30.06 PA.P5

4010,77 -26.88 172.J8 293.60 64.52 22 50 14 3410._ -30.08 J64.25

2927.76 -26.87 90.78 293.60 64.51 4 18 51 23?7.8 -30.06 82.85
CIFFERENTIAL COR_CTIONS

TOE 1.2774 TRA 1.6676

ROE .3345 RRA .1426
FOE .4103 FRA 1.0607

_OE 1,3205 BRA 1.6737

LAUNCH OATE FEB 8 1969

MID-COURSE E_ECUTION ACCURACY CRBIT OETERMINATION ACCURACY

TC3-5,80_8 BAU 1.1610 SGT 5756,9 _ 580,0 _3 ?20.3 ST 2108,7 5R 501.8 SS 524.0

RC3 -.I917 FAU ,0_404 RRT .7_13 _ .7027 RTF .95_4 CRT .9553 CRS -.8|94 CST -.9513

FC3-1.9705 BSP 18612 SG_ 5786.0 R'_3 .0180 RI3 .9525 LSA 22|9.2 MSA 218,2 SSA _O.7
BE3 5._059 FSP -744 _GJ 5772,1 _G_ 400.7 THA 4.18 EL1 2162.8 EL2 |44.6 ALF 11._7

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP 108,18 LAP -1.88

RC 173.498 GL I2,78
PLANET(_ENTRIC CONIC

C3 15.867 VHL 3.983 DLA 35._6 RAL

LNCH AZMTH LN_H TIME L-[ TIME IN| LAT

68.23 22 9 37 3989.70 -25.67

1||.77 3 33 20 2975.28 -_5.66

68.23 2_ 9 37 3989.70 -25,67

111,77 3 33 20 2975,_8 -25.66
68.23 22 9 37 3989.70 -25.67

111,77 3 33 20 2975.28 -25.66

DIFFERENTIAL CORRECTIONS

TOE J.I6I_ TRA J,9285 TC3-5.51_7 _AU 1.ITO_
ROE .3360 RRA .1564 RC3 -,1742 FAU .03175

FOE .3359 FRA 1.I175 FC3-1.7329 BSP 188(]0

BDE 1.2094 _RA 1.9348 BE3 5.5214 FSP -719

FLIGHT ?liE, 188.[X) ARRIVAL DATE AUG |5 1969

OISTANCE 542.777

LOL 139.06 VL 26.75! GAL 4.I5 AZL 88,1! H_A 263.72 S_A 122.55 ECC .2J617 INC 1.B925 V| 30.|9D

LOP 4_.77 VP 37.021 GAP 10,54 AZP 90.21 TAL 164.61 TAP 68.33 RCA 96.06 APO 149.04 V2 35.030

GP -15.I1 ZAL 65.74 ZAP |6| .59 ETS ]09.04 ZAE IZ9.20 ETE 192.26 ZAE |49.03 ETC 1_0.69 CLP-169.36

70.78 RA0 6567.6 VEL 11,715 PTH 2°06 VHP 7.386 OPA 2.89 RAP 55._7 ECC J.Z61J

IN| LCN_ IN| RT ASC IN| A2"NTH IN| TIME PO CST TIM ]NJ 2 LAT IN| _ LONG
169.B7 297.77 65.10 23 16 6 3389.7 -28.80 |67.00

93.93 297.77 65.09 4 22 55 2375.3 -?_.79 86.07

169.87 297,77 65.10 23 16 6 3389.7 -28.B0 162.OO

93.93 297.77 65.09 4 22 55 2375.3 -28.79 86.07
169.87 297.77 65,10 23 16 6 3389.7 -28.80 162.O0

93,93 297.77 65.09 4 22 55 2375.3 -28.79 86.07

HID-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5799.4 SGR 573,3 SG3 _II.) ST 196J.4 SR 490.4 55 487.4

R_RT r7073 _ .6878 RTF .9533 CRT .9279 CRS -.7542 CST -.9437

S(,8 58_7,7 R_3 .0144 _|3 .9534 LSA 2065.4 MSA 242.9 SSA |9,9

SGJ 5813.7 SG2 404,3 THA 4.02 ELI 2013.9 EL2 J78.1 ALF J3.J7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69 J

LAUNCH DATE FEB 8 1969 FLIGHT TIE 190.00 ARRIVAL CATE AUG J7 1969

HELIOCENTRIC CONIC DISTANCE 548.364

RL 147.56 LAL .00 LOt. 139.06 VL 26.713 GAL 4.67 AZL 88.26 HCA 266.92 S_4A 122.32 ECC .22133 INC |.7226 Vl 30.190

RP I08.14 LAP -Z.72 LOP 45.98 VP 37.007 GAP 10.94 AZP 90.09 TAL |63.08 TAP 70.00 RCA 95.25 APO 149.39 V2 35.043

RC 173.537 GL 11.Z1 GP -14.56 ZAL 62.86 ZAP 162.56 ET6 ]07.51 ZAE 129.23 ETE |91.83 ZAC 151.19 ETC IBO.J7 CLP-170.30

PLAN[TC_ENTRIC CC_IC

C3 16.958 VHL 4.118 DLA 33.93 RAL 74.30 RA0 6567.7 VEL 11.762 PTH 2.08 VHP 7.6]2 DPA 4.04 RAP 57.81 ECE 1.2791

LNCH AZMTH LNCH TIME L-I TIM[ INJ LAT INJ LONG INj RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

70.47 22 36 53 3964.65 -24.40 167.26 301.92 65.66 23 42 58 3364.8 -27.48 159.48
109.53 3 34 9 5030.66 -24.39 97.64 301.91 65.64 4 24 40 2430.7 -27.46 89.84

70.47 22 36 53 3964.85 -24.40 J67.28 501.92 65.66 23 42 58 3364.6 -27.48 159.48

J09.53 3 34 9 3030,66 -24,39 97,64 301,9J 65,64 4 24 40 2430,7 -27,46 99.94

110.00 4 8 24 2926.10 -27.12 90.78 303.L:_ 68.35 4 57 +10 2326.1 -29.81 62.62
110.00 3 5 44 3117.40 -21.75 103.01 300.52 62.94 3 57 4l 2517.4 -25.18 95.55

OIrFERENTIAL CORRECTIONS H|0-CCUR,SC EX£CUTICN ACCURACY CRBI70£7£RMINATION ACCURACY

TOE 1.0431 TRA 2.21368 TC3-5.19OO BAU 1.|772 SGT 5637.2 S(,R 567.1 SG3 203.5 ST 1831.7 SR 479.4 55 460.2

ROE .3369 RRA .1714 RC3 -.1568 FAU .02942 RRT .6948 RRF .67_0 RTF .9540 CRT .8689 CRS -.6765 CST -.9376

FOE .2_1 FRA ].1747 FC3-I.5018 8SF 18863 5(_J 5864.7 R'23 .0124 R13 .9541 LSA 1929.6 HSA 270.5 SSA J9.0
BC£ 1.0967 6RA 2.7135 BE3 5.1924 FSP -690 SGI 5850.6 S_2 407.0 THA 3,86 EL1 1881.3 EL2 213.8 ALF 13.27

LAUNCH DATE FEB 8 1969 FLIGHT TIE |92.00 ARRIVAL DATE AUG 19 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP 106.10 LAP -1.55

RC 175.544 GL 9.70

PLANETOCENTRIC CONIC

C3 I8.267 VHL 4.274
LNEH AZMTH LNCH TIE

72.93 23 5 39

IO7.O7 3 32 0

72.93 23 5 39
107.O7 3 3Z 0

llO.OO 5 6 29

110.00 Z 34 16

OISTANEE 553.949

LOL I39.06 VL 26.676 GAL 5.23 AZL 88.43 PiCA 270.|2 SHA JL:_.IO ECC .22692 INC 1.5537 VJ 30.190

LOP 49.18 VP 36.992"GAP 11.37 AZP 90.00 TAL J61.56 TAP 71.69 RCA 94.39 APO J49.80 V2 35.036

GP -I4.06 ZAL 60.07 ZAP J63.48 ET5 305.74 ZA£ I29.25 ETE I91.44 ZAC 153.36 ETC 179.56 CLP-171.24

OLA 32.69 RAL 77.63 RAD 6567.7 VEL IJ.817 PTH 2.09 VHP 7.852 OPA 5.|2 RAP 59.81 ECC 1.3006
L-J TIME JNJ LAT JNJ LONG JNJ RT A,_ INJ A]'HTH ]NJ TIME PO CST T_H ]NJ 2 LAT JNJ 2 LONG

3934.54 -23.10 164.30 _06.02 66.19 24 II 13 3334.5 -26.11 156.56

3095.49 -23.08 102.01 306.01 66.18 4 23 36 2495.5 -26.10 94.28

3934.34 -_3.10 _64.]O ]06.02 (_.19 _4 || 13 3334.5 -26._1 156.56

3095.49 -23.08 I02.01 306.01 66.18 4 23 36 2495.5 -26.10 94.28

2804.47 -29._0 82.40 _6.66 72.60 5 53 14 2_04.5 -31.98 73.81

3273.56 -16.61 112._3 _02.50 59.69 3 2_ 50 E673.6 -20.5I 105.27

CR61T OETERMINATION ACCURACY

ST 1714.8 SR 467.5 SS 439.3

CRT .8350 CRS -.5651 CST -.9339

LSA 1606.0 NSA 300.1SSA 18.2

ELI 1759.6 EL2 2_0.7 ALF 13.|0

DIFFERENTIAL CORR1ECTIONS NI0-COURSE EXECUTION ACCURACY

TOE .9144 TRA 2.4957 TC3-4.6455 BAU 1.1639 SGT 5870.5 5GR 560.1SG3 195.5

ROE .3423 RRA .1867 RC3 -.J4J6 FAU .02727 RRT .6831 RRF .6628 RTF .9549

FOE .2026 FRA 1.2282 FC3-1.2925 6SP 19046 SGe 3697.1 R'Z3 .0100 R13 .9550
8OE .9764 _qA 2.5026 9C3 4.8475 FSP -666 SGI §863.0 SG2 406.2 THA 3.75

LAUNCH DATE FEB B 1969 FLIGHT TIME |94.00 ARRIVAL CA T£ 4uG 21 1969

HELIOCENTRIC CONIC DISTANCE 559.466

RL 147.58 LAL .O0 LCW. 139.06 VL 26.639 GAL 5.81 AZL 88.62 HCA

RP 108.O6 LAP -I.38 LOP 52.39 VP 36.978 GAP |1,62 AZP 89.9Z TAL

RC 177.535 GL 8.27 GP -|3.6.0 ZAL 57.38 ZAP 164.34 ETS 303.72 ZAE

PLANE TOCENTRIC CONIC

C3 19.819 VHL 4.452 CLA 31.46 RAL 80.78 RAD 6567.9 VEL I1.683 PTH

273.33 SMA 121.87 ECC .23297 INC 1.3846 Vl 30.J90

160.05 TAP 73.38 RCA 93.46 APO 150.27 v2 35.069

J29.26 ETE Jgl.oB ZAC 155.54 ETC 178.85 CLP-172.16

LNCH AZMTH LNCH TIM£ L-I TIM[ INJ LAT INJ LONG INJ RT ASC

75.68 23 36 40 3896.14 -21.76 160.74 310.0_

104.32 3 26 6 3172.33 -21.75 107.23 310.08

75.68 23 36 40 3696.|4 -2_.76 160.74 310.06

104.32 3 26 6 3172.33 -21.75 107.23 310.08

110.00 5 45 34 2739.04 -31.14 77.71 313.70

110.00 2 20 20 3377.43 "1Z.95 I16.0_ 305.27
DIFFERENTIAL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY

TOE .780_ TRA 2.7996 TC3-4.4944 BAU 1.1886 5_T 5898.6 SGR 552.5 SG3 187.8
ROE .3466 RRA .2026 RE3 -.1272 FAU .02520 RRT .6724 RRF .6517 RTF .9558

FOE .1414 FRA 1.2602 FC5-I.IOO8 B_k':_ 1921! SGB 5924.4 R23 .0080 R13 .9559

BOE .8537 BRA 2.8070 BC3 4.4862 FSP -644 5_1 3910.3 SG2 408.1 THA 3.62

E.J! VHP B.|09 DPA 6.13 RAP 61.84 ECC 1.3?62

INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

66.70 24 41 37 3296.1 -24.72 153.07

66.69 4 18 59 2572.3 -24.71 99.56

66.70 24 41 37 3296.1 -24.77 153.O7

66.69 4 IB 59 2572.3 -24.71 99.56

75.12 6 31 !3 2139.0 -32.86 68.91

58.09 3 16 37 2777.4 -17.06 111.57

ORBIT DETERNINATION ACCURACY

ST 1621.3 SR 455.4 SS 426.J

CRT .7646 CR5 -.4854 CST -.9338
LSA 1705.5 MSA 3_9.3 SSA 17.3

ELl 1659.4 EL2 2_6.7 ALF 12._0

LAUNCH OATE FEB 8 1969 FLIGHT TIE |96.00 ARRIVAL DATE AUG Z3 1969

HELICCENTRIC CONIC DISTANCE 564.9_7

RL 147.58 LAL .00 LOL 139.06 VL 26.602 GAL 6.43 AZL 88.79 HCA 276.54 S_A

RP 108.02 LAP -!.21 LOP 55.60 VP 36.964 GAP 12.30 AZP 89.86 TAL 158.55 TAP

RC 179.506 GL 6.9Z GP -|3.I6 ZAL 54.79 ZAP 165.15 ETS 301.41 ZA£ 129.27 £T£
PLAN[TOCENTRIC CONIC

C3 71.645 VHL 4.652 DLA _0.24 RAL 83.75 RAD 6567.9 VEL 11.959 PTH 2.13 VHP

LNCH AZMTH LNCH TIE L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_qTH

78.91 0 15 44 3_43.55 -20.4I J_6.|_ 314.10 67.19

101.09 3 14 37 3267.14 -20.40 113.74 3|4.I0 67.18

78.9I 0 15 44 3843.55 -L_.4| 156.I8 314.10 67.19

101.09 3 14 37 3267.14 -20.40 113.74 314,10 67.J8

110.00 6 17 53 2692.89 -31.89 74.32 318,23 76.99
110.00 ? ll 38 3465.80 -9.72 12'Z._6 308.27 57.07

OIFFERENTIAL CCRRECTION5

TOE .64IB TRA 3.J_J3 ,TC3-4,JJ_4 _J J,J_

ROE .3516 RRA .2193 RC3 ".1134 FAU .02318

FOE .OB4B FRA 1.3324 FC3 -.9271 B,_ J9329

_E .7318 gRA 3.1290 BC3 4.1150 FSP -620

121.66 ECC .23954 INC 1.7142 Vl 30.190

75.09 RCA 92.51 APO 150.80 v2 35.083
190.75 ZAC 157.72 £TC 177.99 CLP-173.08

NI0-COUR_W_ [XECUTIC_I ACCURACY

_T _921.Z Sr_ 544.4 .%3 IBO,5

RRT .6_9 _ .64L_0 RTF .9568

SG8 _947.2 R23 .0063 R13 .9569

S_J 5933.3 S_E 406.9 THA 3.50

8.385 DPA 7.08 RAP 63.92 ECC J.3562

INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG

I 19 47 3243.6 -23.32 148.57

4 9 4 2667.1 -23.31 106.12

! 19 47 3243.6 -23,32 14_.57
4 9 4 2667.1 -23.31 106.12

7 2 46 2092.9 -33.35 65.40

3 9 24 2865,8 -14.O0 116.37

ORBIT 0£TERNINATION ACCURACY

5T ,J555.6 SR 443.1 SS 420.J

CRT .6787 CR5 -.3844 CST -.9380

LSA 1632.9 MSA 355.I SSA 16.5

ELI |_85.6 £L_ 319.2 ALF 11.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69t

LAUNCH DATE rEB B 1969

HELIOCENTRIC CONIC

RL 147.58 LAL ,00
RP 107.98 LAP -J.O}

RC 18J.455 GL 5.64

PLANE TOCENTRIC CONIC

C} 23.787 VHL 4.877

LNCH AZMTH LNCH TIME

83.Z5 l 0 26

96.75 Z 52 5
lO0.O0 4 17 18

lOO.O0 Z 17 54

|I0.00 6 46 3

tlO.O0 2 5 59

FLIGHT TIME J98.00 ARRIVAL DATE AUG 25 196_

DISTANCE 570.3Z6

LOt. 139.06 VL 26.566 GAL 7.09 AZL 89.96 HCA 279.75 5#4A |Z].44 _CC .24667 INC 1.04|5 V| 30,1_0

LOP 58.8] VP }6.950 GAP ]2.8] AZP 89.82 TAL J57.07 TAP 76.8} RCA 91.48 APO 151.40 VZ 35.095

GP -12.79 ZAL 52.32 ZAP ]6§.89 ET$ 298.79 ZAE 129.26 ETE 190,45 ZAC 159.91 ETC t76.95 CLP-174.O0

OLA 29.05 RAL 86,53 RAD 6568.0 VEL 12.048 PTH 2.]§ VHP 8.68! OPA 7.98 RAP 66.OZ ECC 1.39J5

L-I TIME IN] LAT IN] LONG IN] RT A._C |NJ AZMTH IN] TIME PC) CST TIM IN] 2 EAT IN] Z LONG

3758.86 -19,06 149.30 3]8.09 67.66 Z 3 4 3|58.9 -ZJ.92 141.75

3397.70 -19,05 122.82 3]8.08 67.65 } 48 43 2797,7 -?J.DJ 115.26

3124.23 -24,J9 104.64 320.IJ 7!.88 5 9 22 2524.2 -26.44 96.56

}507.54 -I4.07 128.56 315.71 63.35 3 16 22 2907.5 -t7.54 I21.48

2658.44 -32,39 7],76 322.58 78.43 7 30 21 2058.4 -33.65 62.75

3546.Jl -6.72 127.]4 31].38 56.41 3 4 45 2946.! -11.09 120.78
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5025 TRA 3.4643 TC3-3.7360 BAU J.]885 Y.;T 5941,4 _ 536.0 5G3 173.5

ROE .3577 RRA .2367 RC} -.0999 FAU .02114 RRT .6544 RR'F .6339 RTF ,9§78 CRT .5826 CRS -,2905

FOE .0340 FRA 1.3859 FC3 -.7695 BSP ]9359 ,_B 5965.5 R23 .00tiff R13 .9578 LSA 159].4 MSA 374,7

BOE .6168 BRA 3.4724 BE3 3.7373 FSP -594 ,'_| 595|.9 S'_Z 404,6 THA }.39 ELI |541.9 EL2 345,3

LAUNCH GATE FEB 8 1969 FLIGHT TIME 200.00 ARRIVAL DATE

H_LIOCENTR|C CONIC DISTANCE 575.650

RL ]47.58 LAL .00 LCL ]39.06 VL 26.530 GAL 7.79 AZL 89.]3 PICA 282.97 S,MA ]2].23 ECC .2fi443 INC .8653 VJ 30.|90

RP 107.94 LAP -.84 LOP 62.03 VP 36.936 GAP 13.36 AZP 89.91 TAL J55._1 "rAP T8.58 RCA 9(3.3d APO 152.07 V2 35.10_

RC 183.384 GL 4,44 GP -12.44 ZAL 49.98 ZAP ]66.58 ET5 295,83 ZAE |29.24 ETE 190.18 ZAC ]62.09 ETC 175.65 CLP-174.93
PLANETC(ENTRIC CONIC

C3 26.292 VHL 5.]28 OLA 27.88 RAL 89.]2 RAD 6§68.] VEL _2.]52 PTH 2.18 VHP 9.OOO OPA 8.8] RAP 68.16 ECC 1.4327
LNEH AZMTH" LNCH TIME L-I TIME: INJ LAT INJ LCNG INJ RT AS(; INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

90.00 2 50 J2 346].32 -21,37 J28.4] 323.46 70.97 3 47 53 2861.3 -23.78 IZ0.56

90.OO I 23 3 3744.57 -14.11 146.O| 320.40 65.19 Z 25 2_ 3144.6 -17.34 138.8_

I(30.00 4 59 48 3043.49 -25.78 99.17 324.97 74.33 5 50 32 2443.5 -27.69 90.8_

1(30.00 I 56 8 3637.62 -9.98 ]36.05 3i8.28 61.68 2 56 45 3037.6 -13.69 1Z9.ZZ

110.00 7 1] 7 2632.53 -32.73 69.8] 326.81 79.54 7 54 59 ?O5_.5 -33.83 60.75

110.00 2 I 19 3621.36 -5.87 131.11 314.57 56.01 3 I 40 ]021.4 -8.}1 J24.83

DIFFERENTIAL CCRR£CTION$ MID-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3539 TRA 3.8Lw'26 TC3-3.3721 BAg I.]857 Y,,T 5955.4 SGR 526.2 5G3 166.8 ST 1506.2 5R 418.0 $S 424.5

ROE .3640 RRA .2542 RE3 -.0878 FAU .01929 RRT .6464 RRF .62§8 RTF .9591 CRT .4779 CRS -.2000 CST -.9556

FOE -.0154 FRA 1.4377 rE3 -.6351 _,_P 19478 S_,6 5978.6 R23 .0040 R13 .959I LSA 1572.7 NSA 387.3 SSA 15.O

BDE .5077 8RA 3.8310 8C3 3.3732 FSP -574 SG| 5965.1 ._v2 400.8 THA 3,29 ELI 1520.3 EL2 563.8 ALF _.0_

ORBIT DETERMINATION ACCURACY

ST 1520.2 SR 430.9 Ss 420,5

CST -.9462

5SA 15.7

ALF 9.88

AUG 27 1969

LAUNCH OATE FEB _ 1969 FLIGHT TIME 202.00 ARRIVAL DATE AUG 29 1969

HELIC(ENTRIC CONIC 01STANCE $80._9

RL 147.$8 LAL .0-(3LOL 139.06 VL 26.494 GAL 8.53 AZL 89.32 HCA 2d6.18 ,S-MA 121.02 ECC .26290 INC .6844 V] 30.I90

RP 107.90 LAP -.66 LOP 65.24 VP 36.922 GAP ]3.94 AZP 89.81 TAL 154,J7 TAP 80,36 RCA 99.20 APO 152.8] V] 35,120

RC 185.291 GL 3.32 GP -12.12 ZAL 47.76 ZAP |67.20 ETS 292.5] ZAE 129.21ETE 189.92 ZAC 164,26 ETC 173.98 CLP-175,85
PLAI'_TOCENTRIC CONIC

C] Z9._21 VHL 5.406 CLA 26.76 RAL 91.55 RAD 656_.2 VEL ]2.272 PTH 2.21 VHP 9.345 DPA 9.58 RAP 70,32 ECC 1.4_09
LNCH AZMTH LNCH TIME L-I TIME IN] LAT

90.00 } 38 43 3359.46 -23.48

90.00 0 53 52 }899,03 -9.52
100.00 5 32 10 2993.71 -26.65

100.00 I 43 6 3740.01 -6.62

liD.D0 7 33 4_ 2613.44 -32.96
110.00 I 58 } 3693.04 -1.14

DIFFERENTIAL COR_CTION5

TDE .2D]2 TRA 4.2025 TC3-3.0182 BAU 1.1794
ROE .3709 RRA .2721 RC3 -.0764 FAU .03747

FOE -.0612 FRA 1.4905 RE3 -.5377 8SP ]9579

8OE .4ZL_O BRA 4.2113 BC3 3.0]9| FSP -3fl4

LAUNCH DATE FEB 8 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP J07.87 LAP -.47

RE 187.175 GL 2.27
PLANETC(ENTRIC CONIC

C3 32,643 VHL 5.713

LNCH AZMTH LN_,H T_ME

90.O0 4 12 28

90.O0 D 38" 7

I[30.00 5 59 19

100.O0 I 33 56
110.00 7 54 lI

110.00 I 55 }4

DIFFERENTIAL CORRECTIONS

TOE .0440 TRA 4.6058 TC3-2,6786 BAU ].1693

ROE .3784 RRA .29OO RE3 -.0656 FAU .01572

FOE -.1039 FRA 1.5449 rE3 -.4169 85,° 19661
8OE .3810 8RA 4.6149 8C3 2.6794 FSP -534

IN] LONG IN] RT ASC " IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] _ LONG

121.69 328.48 73.70 4 34 42 2759.5 -25.49 113.60

155.03 322.75 63.2l I 58 51 3299.O -13.04 14_.12
95.73 329.43 75.94 6 Z_ 4 8393.7 -28.}_ 87.3Z

141.79 321.]9 60.78 _ 45 26 3140.0 -10.46 135.1Z

66:37 3]0.95 80.36 8 ]7 15 2013.4 -33.94 59._7

134.85 317.80 55.83 2 59 36 3093.0 -5.6J 128.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5_T 5964.6 Sr,,R 515.5 5G3 160.4 ST 1534.8 SIR 404.9 SS 432.0

RRT .6389 RRF .6186 RTF .9605 CRT .3734 CR$ -.II98 CST -.9651

SGB 5986.9 R_3 .0029 RI3 .9606 LSA J578,4 MSA 392.0 S5A 14.3

,.%1 5973.8 5G2 395,9 THA 3,17 EL] 1522.8 EL2 373.7 ALF 6.O7

FLIGHT TIME L_O4.DO ARRIVAL OATE AUG }| 1969

DISTANCE 586.0?8

LCL 139.06 VL 26.459 GAL 9.33 AZL 89.50 HCA 289.40 5HA I_0,81 ECC .27716 INC .4973 vl }0.190

LOP 68.46 VP _WS,0OS-GAP 14.57 AZP 89,83 TAL 152.77 TAP 82.!7 RCA 87.9} APO 155.69 V2 35.132
GP -11.82 ZAL 45,67 ZAP 167.75 ETS 288.79 ZAE 129.16 ErE 189.68 ZAC 166.41 ETC 171.79 CLP-176.78

DLA 25.67 RAL 93.80 RAO 6568.3 VEL 12,410 PTH ?.74 VHP 9.719 DPA 10,79 RAP 72.49 ECC 1.5372

L-_ TIME: IN] LAT IN] LONG IN] RT A,_C IN] A21WTH IN] TIME FO CST TIM IN] Z LAT IN] 2 LONG

3304.00 -74.49 117.94 332.95 75.3? 5 7 32 ?704.0 -26.77 109.72

40]0.]2 -6.05 16].35 325.59 62.29 ] 44 57 3410.| -9.72 154.59

2959.49 -77.20 93.33 333.69 77.09 6 48 39 2359.5 -28.70 84.85

3829.86 -3,61 146.77 3?4.24 60,31 2 37 46 3229.9 -7.53 140.18

2600.11 -33,10 67.36 335.0? 80.95 8 37 31 2000.I -34.00 5B.Z}
3762.01 1.50 ]38.45 3_],06 55.85 2 58 16 3J62.0 -2.99 |32.Z4

MID-COUR,e_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,_T 5969.4 ,T,GR 503.7 SG3 ]54.4 ST 1540.8 SR 391.7 55 441.9

RRT ,63J7 RRF .6]L_3 RTF .9622 CRT .?747 CRS -.0506 CST -.9736

S(,8 5990.6 R_Z3 .0019 R]3 .9672 LSA 1603.4 MS4 }89.6 SSA I}.7

S(;] 5977.9 ,S_2 389.9 THA 3.06 ELI 1544.8 EL2 375.6 ALF 4._5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH DATE FEB B 1969 fLIGHT TIME Z06.00 ARRIVAL GATE SEP 2 J969

OISTANCE 591.050

LOt. 139.D6 VL 26.424 GAL I0,19 AZL 89.70 HCA 292.62 SMA I_0.6I ECC .28230 INC .3023 vl 30.J9D

LOP 71.68 VP 36.895 GAP 15.26 AlP 89.88 TAL 151.40 TAP 84.02 RCA 86.56 APO 154.66 v2 35.144

GP -11.55 ZAL 43.72 lAP 168.23 ET$ 284.67 ?AE I29.I0 ETE I89.46 ZAC 168.52 ETC 168.77 CLP-J77.73

HELIOCENTRIC CONIC

RL J47.58 LAL .00

RP I07.83 LAP -.26

RC 189.037 GL 1.30

PLANE TOEENTRIC CONIC
C3 36.649 VHL 6.054 0LA 24.63 RAL 95.9(3 RAD 6568.4 VEL 12.57! PTH 2.28 VHP 10.126 OPA 10.95 RAP 74.68 ECC 1.6031

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 4 39 59 3267.49 -25.10 I15.44 337.20 76.44 5 34 27 2667.5 -26.72 107.14

90.00 O 27 17 4105.05 -3.02 166.6_ 328.60 61.83 I 35 42 3505.1 -6.77 160.00

100.00 6 22 55 2935.62 -27.55 91.64 337.82 77,92 7 1! 51 2335.6 -28.94 83.II

100.00 I 27 2 3912.16 -.82 151.29 327.38 60.12 2 32 14 3312.2 -4.79 144,75

110.00 8 12 5(] 2591.76 -33.19 66.72 339.02 81.3J 8 56 1 1991.B -34.04 57.59

110.00 J 53 37 3828.78 4.05 I41.94 324.34 56.03 2 57 26 3228.8 -.44 135.73

OIFFERI[NTIAL CCRRECTIONS HIC-CCUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1137 TRA 5.0395 TC3-2.35J2 BAU I.I523 SGT 5970.6 S(,R 491.3 $G3 148.7 ST 1580.1 SR 378.5 SS 453.7

ROE .3867 RRA .3081 RE3 -.055! FAU .01393 RRT .6252 RRF .6064 RTF .9640 CRT .|878 CRS .0053 CST -.960T

FOE -.1422 FRA 1.6029 FC3 -.3290 BSP 19622 ,SGB 5990.8 RZ3 .0016 RJ3 .9640 LSA 1643.1 MSA 3BJ.B SSA 13.?

E_)E .403| BRA 5.0489 BE3 2.3519 FSP -511 5G1 5978.6 ,T,62 362.9 THA 2.96 ELlis,KS|.8 EL2 371.3 ALF 2.7}

LAUNCH DATE" FEB 8 1969

MELIC_ENTRIC CONIC

RL 147.58 LAL .00

RP I07.79 LAP -.09

RC 190.875 GL .40

PLANETC(ENTRIC CONIC

C3 41.345 VHL 6.430
LN_ AIHTH LNCH TIME

90.00 5 3 35

9O.00 0 19 8

100,00 6 43 49

100.00 1 21 35

110.OO 8 29 50

110.00 I 52 3

DIFFERENTIAL CORRECTIONS

TOE -.2823 TRA 5.4965 TC3-2.0493 BAU |.1350

ROE .3952 RRA .3256 RC3 -.0458 FAU .01227

r0E -.I_O} FRA 1.6616 FC3 -.2569 BSP 19696

80E .4857 8RA 5.5061 BC3 2.0498 FSP -493

FLIGHT TIME E08.00 ARRIVAL DATE" SEP 4 1969

DISTANCE 595.930

LOL 139.06 VL 26.390 GAL I1,1J AlL 89.9(] HCA 295.85 5_44 lEO.4! ECC .29345 INC .0974 Vl 30.J90

LOP 74.90 VP 36.88l GAP 16.00 AlP 89.96 TAL 150.07 TAP 85.92 RCA 65.08 APO 155.75 V2 35.155

GP -II.30 ZAL 4|.89 ZAP 168.62 ETS 2_O.J2 ZAE 129.01 ETE 189.24 ?AC 170.58 £TC 164.42 CLP-J78.69

DLA 23.65 RAL 97.93 RA0 6568.6 VEL 12.756 PTH 2.32 VHP 10.570 CPA JJ .55 RAP 76.88 ECC 1.6804
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3242.69 -25.48 113.72 341.30 77.21 5 57 _7 2642,7 -26.99 105.3_

4190.77 -.26 |71.47 33J.70 61.68 | 28 59 3590.8 -4.04 I64.83

_919.49 -27.77 90.49 341.85 78.48 7 32 29 2319.5 -29.08 81.93

3989.21 1.79 155.52 3}0.56 60.I6 2 28 4 3389.2 -2.19 I48.99

2§87._O -33.23 66.42 342.97 81.49 9 12 58 I987.8 -34.05 57.28

3893.66 6.50 145,35 327.63 56.37 2 56 56 3293.7 2,04 J39.11
MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5966.2 SGR 477.2 SG3 I43.2 ST J625.5 SR 364.7 Ss 466.6

RRT .6181RRF .6002 RTF .9661] CRT .1079 CRS .0562 CST -.9861

,54,8 5985.2 R'23 .0009 RI3 .9660 LSA 1689.9 MSA 370.3 SSA 12.6
SGJ 5973.5 SG2 374.7 THA 2.84 E"LI 1626.0 EL2 362.5 ALF 1.46

LAUNCH DATE FEB 8 1969

HELIOCENTRIC CONIC

RL 147.58 LAL .00

RP 107.76 LAP .10

RC I92.690 GL -.44

PLAMETOCENTRIC CONIC

C3 46.867 VHL 6.846

LNCH AIHTH LNCH TIMC

9(3.00 5 24 15

90.00 0 12 41

1OI3.00 7 2 3(3

1(30.00 J 17 8

110.00 8 45 22

tlO.OO ! 50 45

FLIGHT TIME 210.00 ARRIVAL 0ATE SEP 6 1969

DISTANCE 600.642

LOL 139.06 VL 26.357 GAL 12.J0 AIL 90.12 HCA 299.07 SHA 120.22 ECC ,30572 INC .1168 V! 30.]90

LOP 78.13 VP 36.868 GAP J6.81 AZP 9(].06 TAL 148.80 TAP 87.87 RC4 83.47 APO I56.98 V2 35.]66

GP -II.07 ZAL 40.20 ZAP I68.97 ETS 275.18 ZAE J28.89 ETE |89.04 ZAC I7_._4 ETC 157.75 CLP-I79.67

0LA 22.71 RAL 99.61 RAO 656_.B VEL 12,970 PTH 2.37 VHP 11,057 DPA 12.10 RAP 79.08 ECC 1.77J3

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3226.30 -25.72 112.58 345.27 77.74 6 18 I 2626.3 -27.16 104.21

4270.25 2.50 175.90 334.85 61.77 I 23 5I 3670.2 -1.49 169.27

2909.54 -27.91 89.78 345.78 78.83 7 50 59 2309.5 -29.16 81.2!

4062.25 4.26 159.53 333.77 60.38 2 24 50 3462.2 .28 153.00
2587.7! -33.Z3 66.41 346.85 81.49 9 28 29 J987.7 -34.05 57.27

3956.83 8.87 146.7I 330.93 56.85 2 56 42 3356.8 4.45 142.42

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5957.1 5GR 462.0 SG3 J38.0 ST I274.9 SR 350.P 5S 480.5

RRT .6107 _ .5940 RTF .9682 CRT .0387 CR$ .0990 CST -.9902

5(,8 5975.0 RE3 .0005 RI3 .9682 L$A I741.3 HSA 356.4 SSA I2.1

SGI 5963.8 SG2 365.4 THA 2.72 ELI I674.9 EL2 350.5 ALF .49

DIFFERENTIAL CORRECTIONS

TDE -.45_4 TRA 5.9855 TC3-J.7668 BAU 1.1073

ROE" .4041 RRA .3424 RC3 -.0372 FAU .01063
FOE -.2163 FRA 1.7241FC3 -.1964 BSP 19744

BOE .6096 BRA 5.9953 BC3 1.7672 FSP -475

LAUNCH DATE FEB B I969

h_LIC(ENTRIC CONIC

RL 147,58 LAL .O0 LOt. 139.06 _L
RP 107.73 LAP .29 LOP 8_.36 VP

RC 194.480 GL -I.22 GP -10.86 ZAL

PLANETOCENTRIC CONIC
C3 53.384 VHL 7.}06

LNO-I AZMTH LNCH TIME

90.00 5 42 35

90.00 0 7 24

1(30.00 7 19 16

1OO.00 ! 13 24

JlO.OO 8 59 31

110.00 ! 49 39

OIFFE'RENTIAL CORRECTIONS
TOE" -.6295 TRA 6.5109 TC3-1..5052 BAU J.0745

ROE .4135 RRA .3582 RE3 -.0294 FAU .00900

FOE -.2507 FRA 1.7908 FC3 -.1460 BSP 19931

80E .7531 ORA 6.5208 BE3 1.5055 FSP -459

FLIGHT TIME 212.00 ARRIVAL GATE" SEP 8 1969

DISTANCE 605.153

26.324 GAL 13.19 AZL 90.35 HCA 502.30 5HA 1L_3.03 ECC .3J929 INC .3472 VJ 30.J90

36.954 GAP 17,70 AlP 90.19 TAL 147.59 TAP 89.89 RCA 81.71 APO 158.36 V? 35.177

38.64 ZAP 169.12 ETS 269.85 ZAE 128.74 ETE J88.84 IAC 174.30 ETC 146.76 CLP I79.32

OLA 21.82 RAL lOI,_5 RAO 6568,9 VEL 13.219 PTH 2.41 VHP II.593 DPA 12.59 RAP 81.27 ECC J._786

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3216.44 -25.86 1II.89 349.14 78.05 6 36 12 2616.4 -27.25 103.50

4345.00 4.70 180.08 338.02 62.04 J 19 49 3745.0 .93 173.44

2904.69 -27.97 89,44 349.62 79.00 B 7 41 2}04.7 -29,20 80.85

4131.98 6.59 163.40 336.98 60.78 Z 22 16 3532.0 2.65 I56,_3

2591.06 -33,2t] 66.67 350.67 81.34 9 42 42 1991.I -34,04 57.53
4018.36 II.]4 152.03 334.23 57.47 2 56 37 3418.4 6.78 145.66

HIO-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

5GT 5943.8 SGR 445.6 SG3 133.1 ST J723.4 SR 336.7 S$ 495.4

RRT .6036 RRF .5874 RTF .9706 CRT -.0176 CRS .J354 CST -.9927

sr,,B 5960.4 _3 -o0006 R13 .9706 LSA 1792.3 MSA 341.3 SSA 11,5

_GJ 5949.9 SG2 354.9 THA 2.60 ELI 1723.4 EL2 336.7 ALF 179.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)

z

LAUNCH OAT[ FF6 8 J969

HIlL IO(ENTRIC (,_IC

RL 1.47.58 LAL .00

RP 107.70 LAP .48

RC 196.245 GL -1.94

PLAN[ TOCrHTR I C CONIC

C3 6|.11I VHL 7.817

LNCH ATMTH LNCH TIf,_

90.00 5 58 56

90.00 0 2 56

IO0._ 7 34 2l

100.00 I 10 II

110.00 9 12 23

J10.00 I 48 39

FLIGHT TIME ?|4.00 ARRIVAL GATE SEP 1O J969

OISTANCE 609.417

LOL 139,06 VL 26.292 GAL |4.37 AZL 90.59 HCA 305.52 ,94A 119.85 ECC .33433 INC .5942 VI 30.190

LOP 84.58 VP 36.841 GAP 18.68 AZP 90.35 TAL I46,46 TAP 9|.98 RCA 79.78 APO 1§9.92 V2 351187

GP °I0,66 ZAL 37.21 ZAP 169.Z0 ETS 264.23 ZAE I28.§5 ETE 188.65 ZAC J75.68 ETC 127.78 CLP I78.28

0LA 20.96 RAL 102,74 RAO 656911 VEL 13.508 PTH 2.47 VHP |2.186 OPA 13.03 RAP 83.44 ECC 2.0057

L-I TIN[ INJ LAT INJ LONG INJ RT AE_ INJ AZNTH INJ TIHE PO CST T|N INJ 2 LAT INJ 2 LONG

3_11.85 -25.93 III.57 552.90 78.20 6 52 ?.8 _61|.9 -27.30 103.17

4415.89 6.95 184.08 341.19 62.48 I I6 32 5815.9 3.2| 177.40

2904.|5 -27.98 89.40 353.36 79.02 8 22 46 2304.2 -29.2! 80.81

4J98.82 8.79 167.13 340._0 6|.32 _ _0 JO 3598.8 4.90 160.§|
2597.45 -33.13 67.16 354.4I 81,06 9 53 41 1997.4 -34.01 58.03

4078.29 13.32 I55.3I 337.3I 58.22 2 56 37 5478.5 9.02 148.65

ORBIT 0ETERHINATION ACCURACY

ST J773.9 SR 322.6 55 511.3
CRT -.O725 CRS .1663 CST -.9953

LSA 1845.6 NSA 324.9 SSA 1J.0

ELI |774.0 EL=? 321.7 ALF 179.22

DIFFERENTIAL CORRECTIONS HID-CCUR$£ EXECUTION ACCURACY

TOE -.82§3 TRA 7.0765 TC3-J.2626 BAU 1.0317 SGT 5926.2 $GR 428.0 SG3 128.4

RO£ .4235 _A .3726 RE3 -.0222 .FAU .00733 RRT .5937 RRF .5800 RTF .9732

FOE -.2838 FRA 1.863J FC3 -.|041 8SP |9794 SGB 5941,6 t_23 ,0003 RJ3 .9732

802 ,9277 BRA 7.0863 8C3 I .2628 F$P -442 S_j _93|.7 _S_ 344.0 THA 2.46

LA_ OATE rE8 8 1969 FLIGHT TINE E|6.00

/_LIC_NTR_C C_NJC _ISI"ANCE 613,381

RL 147.58 LAL .00 LO. 139.06 VL 26.261 GAL 15.66 AZL g0.86 HCA ]08.75 SNA

RP I07.67 LAP .67 LCP 87.8I VP 36.828 GAP 19.76 A2'P 90.54 TAL I45.4I TAP
RE 197.986 GL -2.60 GP -10.48 ZAL 35.93 ZAP 169.15 [T$ _58.38 ZAE 128.32 ETE

PLANETOCENTRIC CONIC

C3 70.320 VHL 8,386 DLA L=O.L:_O RAL i04.08 RAO 6569.4 VEL |3.84§ PTH 2.53 VHP

LNCH AZMTH LNCH TIME L-I TJNE rNJ L_T INJ LONG INJ RT AS( JNJ AZMTH INJ TIME

90.OO 6 13 32 5211.62 -25.93 1|1.56 356.34 78.21 7 7 3
90.OP 23 55 7 4483.38 9.05 187.93 344.34 63.05 25 9 50

100.00 7 47 55 2907.27 -27.94 89.62 356.99 78.9I 8 36 22
IO0.O0 I 7 21 426_.98 10,87 170.77 343.38 61.98 2 J8 24

IIO.O0 9 24 3 2606.49 -33.03 67.84 358.06 80,67 10 7 30

IJO.O0 I 47 42 4J_6.52 J5.38 158.56 340.77 59.09 _ 56 38

OIFFERENTIAL CORRECTIONS NIO-C_URE [Y_,CUT_C_I ACCLXeACY

TOE-I.OIB7 TRA 7.6914 TC3-1.039J 8AU .9769 SGT 5903.6 5GR 409.Z SG3 I24.0

ROE .4344 _A .3852 RC3 -.0159 FAU .00563 I_RT .5835 RRF .3717 RTF .9739

FOE -.3152 FRA 1.9428 FC5 -,0693 8,SP I9716 _ 5919.8 R_3 ,0006 R13 .9759

BOE 1.1075 ORA 7.7011 BC3 I .0392 FSP -424 SGI 5910.5 sr,,2 332.0 THA 2.32

ARRIVAL OATE 5EP 12 I969

119.67 ECC .35]07 IN( .8622 VI 30.190

94,16 RCA 77,66 APO I6J.69 VZ 35.196

|88,45 ZA( I76.24 £T( 98.76 CLP 177.20

12.845 OPA |3.42 RAP 85,59 ECC 2.1573
PO CST TIN INJ Z LAT INJ 2 LONG

2611.6 -27.30 103.16

_83.4 5.37 181.18

2307.3 -29.18 81.O4
3663.0 7.04 164.07

2006.5 -33.97 58.73

3536.5 11.17 I51.99

ORBIT OETERMINATICN ACCURACY

ST I819.I SR 308.5 55 528.1

CRT -.|J62 CRS .1922 CST -.9968

LSA |894.2 MSA 308.6 SSA 10.5

ELI |8|9.5 EL2 306.3 ALF 178.84

LAUNCH O_TE FEB 8 1969 FLIGHT TIME 2|8.00 ARRIVAL GATE SEP 14 1969

HELIOCENTRIC CONIC

RL 147._8 LAL .00

RP 107.64 LAP .86

RC 199.70_ GL -3.21

PLAN[ TOCENTRI C CO_IC

C3 81.365 VHL 9.020

LNCH AZMTH LN(H TIME

90.00 6 26 31

90.00 23 51 39

iO0.O0 8 0 2

IO0.00 1 4 45

110.00 9 34 33

OISTkNCE 616.972

LOt, 139.06 VL 26.231 GAL 17,08 AZL 91.J6 HC_ 311.98 ._A 119.50 ECC .36976 IN( J.1558 VJ 30.190

LOP 91.05 VP 36.B15 GAP 20.97 AZP 90.77 TAL 144.48 TAP 96.46 RCA 75.3_ APO 163.69 V2 35.205

GP -10.32 ZAL 34.78 ZAP J68.97 ETS 252.40 ZAE 128.03 ETE 188.26 ZAC 17_.74 ETC 70.00 CLP J76.07

OLA 19.47 RAL 105.28 RAO 6569.6 VEL 14.238 PTH 2.59 VHP 13.582 OPA 13.76 RAP 87.69 £CC 2.3391

L-| T_ME INJ LAT INJ LONG INJ RT ASC INJ AZHTH _NJ TIHE PC} CST TIH _NJ 2 LAT INJ 2 LONG

3215.04 -25.88 Ill.80 .05 78.I0 7 20 6 2615.0 -2_.27 103.40

4547.70 11.01 191.63 347.45 63.75 25 7 27 3947.7 7.40 184.82

2913.48 -27.86 90.07 .50 78.69 8 48 36 2313.5 -29.13 81.50

4324.49 I2.81 |74.30 546.55 62.76 2 16 50 3724.5 9.06 167.52

2617.81 -52.91 68.70 1.59 80.17 10 18 _0 L_017.e -33.91 59.6l

110.00 1 46 44 4192.92 17.32

DIFFERENTIAL CCRRECTIONS

TOE-1._55 TRA 8.3540 TC5 -.8375 8AU .9II1

RO_ .4457 RRA .3948 RC3 -.0104 FAU .0038_

rOE -.3476 FRA 2.0292 re3 -.0413 8SP 19720
BOE 1,304| _RA 8.3633 8C3 .8376 F,_P -410

161.78 343.98 60.06 2 56 37 3592.9 13.21 155.08

MI0-COURSE EXECUTION ACCURACY ORBIT DETERRIN_TION ACCURAC_

SGT 5879.2 SGR 388.9 5G3 I19.$ ST 1_59.8 SR 294,1 SS 546.6

RRT .5708 RRF .5609 RTF .9786 CRT -.1565 CRS .2173 CST -.9979

5892.I R23 .0009 R13 .9786 LSA 1938.8 MSA 292.0 SS_ 10.0
SGI 5883.4 _02 3|9.J THA 2.J 7 ELI 1860.4 EL2 290.4 AEF 178.55

LAUNCH 04TE FEB 8 1969 FLIGHT TIME 2_0.00 ARRIVAL OATE SEP 16 1969

HELIOCENTRIC CONIC OISTAN(E 6L_3.100

RL 147.58 LAL .00 LCL 139.06 VL 26.202 GAL 18,67 AZL 91.48 H_A 315.2! SMA 119.34 ECC .39072 INC 1.4809 VI 30.190

RP 107.62 LAP J.04 LOP 94.28 VP 36.t_02 GAP _.33 A2P 91.05 TAL 143.67 TAP 98.88 RCA 72.71 APO 165.97 V2 35.213

RE 201,391 GL -3.78 GP -10.16 ZAL 33.78 2AP 168.63 ETS 246.4| ZAE 127.68 ETE 188.06 ZAC 174.50 ETC 51.41 CLP 174.88

PLAN_TOCENTRIC CONIC

C3 94.703 VHL 9.732 DLA I6.79 RAL |06.3_ RAO 6569.8 VEL 14.699 PTH 2.66 VHP 14.4J00PA J4.05 RAP 69.75 ECC 2.5586

LNCH AZMTH LNCH TIWE L-I TIME INJ LAT

90.00 6 38 I 3221.49 -25.79

90.00 23 48 29 4608.92 12.83

1130.00 8 |0 47 2922.51 -27.74

100.00 I 2 I9 4_83.33 14.62

110.00 9 43 53 2631.08 -32.75

110,00 J 45 43 4247.33 19.14

0IFFERENTIAL CORRECTIONS

T02-1.4425 TRA 9.0762 TC3 -.6545 8AU .8287

rO£ -.3798 rRA 2.1252 re3 -.0184 BSP 19694 SGB 5860.I R'Z3 .0013

_0£ 1.5135 e_A 9.0_ Bc5 _ .6545 rsP -396 S_J _$Z.E s¢2 305.5

INJ LONG INJ RT AS( INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
II_.25 _.41 77.89 7 3I 42 2621.5 -27.20 103.86

195.21 350.49 64.54 25 5 18 4008.9 9.30 188.31

90.70 3.86 78.38 8 59 ](3 2322.3 -29.06 82.14

I77.73 349.59 63.63 2 15 22 3783.3 10.96 170.86

69,71 4.99 79.60 10 27 44 _:_051.1 -33,54 60.64

164.95 347.12 6I.l_ 2 56 30 5647.3 15.14 158.11

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
5GT 5848.6 _]R 367.4 503 115.9 ST 1894.8 SR 279.9 55 566,8

RTF .9813 CRT -.1931CRS .2406 CST -.9987

RI3 .98J3 LSA 1978.4 MSA 275.5 SSA 9.5

THA 2.00 ELI 1895.6 EL2 274.5 _LF 178.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693

LAUNCH (]ATE FEB 9 1969 FLIGHT TIHE 70.00 ARRIVAL (}ATE APR 20 |969

HELZOCENTRIC CONEC.

RL 147.60 LAL .00

RP 1018.15 LAP Z.16

RE 45. 309 GL JD.B6

PLANE. TOCENTRIC CONIC

C3 27,611 VHL 5.255 0]LA 19.52 RAL

LNCH AZNTH LNCH TIME L-I TIN[ IN| LAT

90.00] 0 35 22 2951.03 -28.20

90,00] JB J 43 4279.16 2.59

100.010] Z 8 57 Z649.27 -29.86

100.00] 19 10 50 4056.13 4.05

110.D0 3 43:34 _353.13 -34.12

i10].00 19 52 42 3924.96 7.68

0IFFERENTIAL CCRREC T IONS

TOE -.1895 TRA -.46_0 TC3 .386Z gAU .1442

ROE -.3738 RRA .1199 RC3 ,0585 FAU .02861

FOE .1600 FRA .0851 FC] o.8971 BSP 2113
BOE .4723 _4 .4832 8C3 .39O6 FSP -L_O

0]/STANCE 176.612

LOL 140].017 VL Z5.624 GAL -4.32 AZL 87.78 PEA 76.82 SMk 116.25 gCC .27934 INC 2.2196-Vl 30].185

LOP 216.88 VP 36.Z50 GAP -15.73 AZP 89.49 TAL 191.33 TAP 268.15 RCA 83.77 APO 148.72 v2 35.040

GP 10.69 ZAL 115.18 ZAP 10.76 FTS 266.01 ZAE 154.74 [TE 6.11 ZAC 126.88 rTC 155.67 CLP 1.25

18.39 RAO 6568.1 VEL 12.206 PTH 2.19 VHP 10.242 OPA 22.15 RAP 32.27 [CC I .4544

|NJ LONG |NJ RT A_ IN| AZNTH IN| TIH[ PO CST TZH |NJ 2 LAT IN| 2 LCt4G

92.86 252.97 87.28 1 24 33 2351.0 -28.28 84.20]

176.40 244.36 6J.79 19 13 3 3679.2 -1.20 169.77

70.73 253.04 88.64 2 53 6 2049.3 -29.73 61.93

159.20 243.55 60.36 21] 18 26 3456.2 .08 152.67

48.21 253.00 92.L_0 4 22 4B 1753.2 -33.44 39.04

147.01 241.31 56.59 20 58 7 3325.0 3.23 140.75

MIO-CC_SE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 746.7 SGR 454.3 .%3 B3J ST 355.2 SR 409.0 $5 158.5
RRT .2414 RRF -.2754 RTF -.6823 CRT .8377 CRS .9524 CST .9461

SGB 865.8 R23 -.0377 RI3 -.6908 LSA 543.0 HSA I52.8 SSA 21.0]
5GI 757.3 S_2 415.6 THA 11.50 EL! 519.8 EL2 152.7 ALF 49.79

LAUNCH {:)ATE FEB 9 1969 FLIGHT T|HE 72.00 ARRIVAL DATE APR E2 1969

HEL IOCFNTRI C CONIC

RL 147.60 LAL .(30

RP 108.19 L4P 2.01

RC 46.364 GL 10.34

PLANETO(ENTR]C CONIC

C3 25.285 VHL 5.028

LNCH A2"NTH LNCH T|NE

9O.OO 0 3919

9O.00 17 45 28

100.00 2 12 3

IOO.00 18 55 36

IIO.OO 3 44 42

1_0.00
0IFFERENTIAL

TOE -. 1830
ROE -. 3586

FOE .1fl37

BGE .4569

OISTANCE |83.356

LOL 140.07 VL 25.885 GAL -4.36 AZL 87.96 PICA 80.02 Sl4A 117.63 ECC .26519 INC 2.0423 VJ 30.185

LOP 220.09 VP 36.402 GAP -14.69 AZP 89.65 TAL 192.31 TAP 272.34 RCA 86.44 APO 148.83 V2 35.027

GP 11.33 ZAL !16.89 ZAP 11.36 ETS 276.91ZAE 152.8i ETE 7.81 ZAC 127.58 ETC 154.68 CLP -.82

0LA 18.58 RAL 16.87 RAO 651_.0 VEL 12.110 PTH 2.17 VHP 9.657 0PA 23.16 RAP 33.13 ECC 1.4161
L-I T|NE INJ LAT INJ LONG INJ RT 4SC INJ AZHTH ]NJ TIM[ PO CST TIH ZNJ 2 LATINJ 2 LONG

2891.17 -28.3J 88.49 249.38 89.47 I 27 40 2291.2 -28.09 79.83

4295.40 3.1I J77,31 241.26 61.84 18 57 4 3695.4 -,68 170.67

2592.r_ -29.88 66.53 249._7 g0.85 2 55 16 1992.7 -29.44 57.75
4069.12 4.49 159.91 240.50 60.42 20 3 25 3469.1 .52 153.38

2_02.78 -33.92 44._ 249.15 94.51 4 23 5 1702.8 -32.92 35.19

19 39 26 3931.78 7.94 147.38 238.58 56.64 20 44 57 3331.8 3.49 141.11

CCRI_CTIONS NIO-COt_ ORBIT OETERMINATION ACCURACY

TRA -.4434 TC3 .4555 BAU .1565 -._T 773.3 ST 360.2 5R 4J0.9 55 149.8

RRA .1195 RC3 .0826 FAU .03082 RRT .2734 CRT .8439 CRS .9573 CST .9381

FRA .0651 FC3-1.0554 85P 2229 SGB 890.2 LSA 545.6 HSA 151.2 SSA 22.6

8RA .4593 BC3 .4629 FSP -228 SGI 786,5 £L| 525.1 EL2 151.2 ALF 49.45

EX_ECUT|ON ACCURACY

441.1 SG3 93.2

RRF -.5121RTF -.7007

R23 -.0433 R13 -.7105

SG2 417.2 THA 12.40

LAUNCH OATE FEB 9 1969 FLIGHT T11_ 74.00] ARRIVAL GATE APR 24 1969

HELIOCENTRIC CONIC

RL 147.60] L4L .00

RP 1018.23 LAP 1.86

RC 47.536 GL 10].13

PLANETOCENTRIC CONIC

C3 E3.365 VHL 4.830

LNO4 AZMTH LNCH TI_

90.00] 0 44 18

90.00 17 28 34
100.010] 2 13 50

"I00.00] 18 39 43

110.00] 3 46 29
II0.00 19 £5 34

• 01FFERI[NTIAL CORR1ECTION5

TOE -.2749 TRA -.4199 TC3 .5286 BAU .1685
ROE -.3447 RRA .1200 RC3 ,IIEJ FAU .03332

FOE .I435 FRA .04J7 FC3-1.2365 BSP 2347

BOE .4409 8RA .4367 8C3 .5403 FSP -260

OISTANCE 190.103

LOL 140.017 VL 26.123 GAL -4.42 AZL 88.13 HCA 83.21 SMA |18.94 ECC .25257 INC |.8686 v] 30].185

LOP 223,Z9 VP 36.559 GAP -13.69 AZP 89.78 TAL 193.35 TAP 276.58 RCA 88.92 APO 148.95 V2 35,0113

GP 12.03 ZAL 118.66 lAP 12.38 ETS 286.61 ZAE 151.05 ETE 9.48 ZAC 128.16 ETC 153.63 (LP -2.94

OLA 17.52 RAL 15.35 RAO 6567.9 VEL 12.029 PTH 2.15 VHP 9.104 OPA 24.22 RAP 33.91ECC 1.3839

L-I TIH£ IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

28_0.31 -28.27 84.04 245,88 91.70 I 31 28 2230.3 -27.73 75,41

4316.66 3.80 178,50 238.30 61,92 18 40 31 3716.7 .01 171.86

2535.11 -29.75 62.25 245.81 93.10 2 58 5 1935.1 -29.010] 53.53

4087.10 5.09 160,91 237.59 60.50 19 47 50 5487.1 1,12 154.36

2251.53 -33.57 40.33 245.42 96.83 4 24 0 1651.5 -32.27 31.34
3943.44 8,37 148.00 235.57 56.74 20 31 17 3343.4 3.94 141.72

HIO-COURSE EXECUTION ACCURACY ORBIT O[TERM_NATION ACCURACY

SGT 799.9 5GR 448.6 SG3 104.3 ST 362.1SR 411.4 SS 137.4

RRT .3084 RRF -.3_29 RTF -.7168 CRT .8484 CRS .9608 CST .9250

5(,8 9J7.1 R25 -.0508 RJ3 -,7283 LSA 544.3 HS4 149.6 SSA 24.3

5(,1 816.2 _2 418.2 THA 13.39 ELI 527.3 EL2 149.6 ALF 49.E9

LAUNCH {)ATE FEB 9 1969 FLIGHT TINE 76.OO ARRIVAL CAT[ APR 26 /969

H[LIC(ENTRIC CONIC

RL 147.60 LAL .OO

RP 108.27 LAP 1.69

RC 48.883 GL 9.62

PLAN[TOC[NTRIC CONIC

C3 21.676 VHL 4.656

LNCH AZMTH LNCH TZI_
9O.OO 0 49 45

9O.00 17 11 15

1OO.OO 2 20 17

100.010 18 23 E4
110].O_ 3 48 53

110.OO 19 11 18

OISTANCE 196.849
LOL 140.07 VL 26.3_8 GAL -4.48 AZL 88.30 H(A 86.4E SMA 120.15 £CC .240T9 INC 1.6972

LOP 226.49 VP 36,700 GAP -12.75 AZP 89.89 TAL 194.44 TAP 280.86 RCA 91.22 APO 149.08

GP 12.81ZAL 1E0,46 ZAP 13.78 ETS 294.81ZAE 149.46 ETE 11.17 ZAC 128.66 ETC 152.52

OLA 16,37 RAL 13,86 RA0] 6567.9 V_L 11.96J PTH 2.I3 VHP 8.581 0PA 25.32 RAP 34.60 ECC J.3567
L-I TIHE IN| LAT |NJ_ IN| RT _SC "JNJ A214TH IN| TIHE PO CST TIN [NJ 2 LAT IN| 2 LONG

2768.9 T -28.06 79.56 242.51 93.94 I 35 54 2169.0 -27.22 71.00
4342.42 4.62 179.94 2_5j 62.03 18 23 38 3742.4 .84 173.30

2477.01 -29.46 57.96 242.38 95.34 3 I 34 1877.0 -28.40] 49.31

4109.61 5.84 162.15 234.84 60.63 19 31 54 3509.6 . 1.89 155.60

2199.81 -33.09 36.37 241.85 99.13 4 25 32 1599,8 -31.47 27.51
3959.57 8.97 148.86 232.95 56.88 2t3 J7 J8 3359.6 4,55 142.56

ORBIT 0]ETERMINATION ACCURAC_
57 360.6 SR 410.5 SS 121.8

CRT ,8512 CRS ,9609 CST .9O3_

LSA 539.3 MSA 147.9 SSA _6.6
ELI 526.0 EL2 147.7 ALF 49.34

OZFFERENTIAL CORRECTIONS

TOE -.2651 TRA -.3968 TC3 .6037 8AU .1801

ROE -.3314 RRA .1212 RC3 .1475 FAU .03610

FOE .1294 FRA .0154 FC3-1.4418 BSP 2462

_OE .4244 BRA .4149 _(3 .6E14 FSP -297

MIO-COURS[ EXECUTION ACCURACY

S_T 825,5 5GR 457.5 SG3 116.8

RRT .3472 RRF" -.3980 RTF -,7317

,%8 943.8 R23 -.0592 RJ3 -.7453

.S_1 845.8 S(,2 418,8 THA J4.52

Vl _3.185

v2 35.000]

CLP -5.1f
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±

LAUNCH 0ATE FEB 9 I969 FLIGHT TJN_ 78.00 ARRIVAL DA T? APR ?8 1969

HELIOCENTRIC CC_IIC

RL 147.60 LAL .00

RP 108.31 LAP 1,53

RC 50,327 GL 9,00

PLANE TOCENTRX C CONIC

C3 L_.29Z VHL 4.505

LN04 AZNTH LI_H T[I_
90.00 0 tiff 48

90.00 16 53 48

100.00 ? 25 _I

1OO,OO 18 6 55
110.00 3 51 54

110.OO IB 56 52

0ISTANCE 203,589

LOL 140.O7 VL 26.53] GAL -4.54 AZL 88.47 PICA 89.61 _AA

LOP 229.69 VP 36.818 GAP -11.84 AZP 89.99 TAL 195.56 TAP

GP I3.68 ZAL 122.28 ZAP 15,50 ET$ ]01.53 ZAE 148.07 ETE

171.?8 ECC .?]037 INC 1.5272 Vl 30.185

285.18 RCA 93.34 APO 149.?2 v? 34.987

12.9(3 ZAC 179.01ETC 151,36 CLP -7.36

DLA 15.11RAL 17.43 RAO 6567.8 VEL 11.903 PTH ?.11 VHP 8.087 OPA ?6.48 RAP 35,19 ECC 1.3339

L-I TII_ JNJ LAT ]NJ LONG JNJ RT AS(, INJ AZNTH INJ TIN_ PO CST TIN INJ ? LAT INJ Z LONG

?707.57 -27.70 75.11 239.3? 96.14 l 40 55 2107.6 -26.56 66.63

4372,13 5.57 181.61 73_.93 62.19 18 6 40 3777.| 1,80 174.95

7418.76 -19.01 53,69 ?39.14 97.54 3 5 40 1818.8 -?7.66 45.14

4136,17 6.73 163.63 737.]0 60.181 19 15 5? 3536.2 ?.79 157.O6
7147.94 -37.46 32.45 238.47 1_JJ.36 4 27 42 1547.9 -]0.55 ?3.75

3979.76 9.7? 149.94 Z]0.47 57,07 _ 3 11 3379.8 5.32 143.62
DIFFERENTIAL O3RRECTION$

TOE -._536 TRA -.3745 TC3 .6786 BAU .1911

ROE -,3183 RRA ,1733 RC3 .1894 FAU .03971

rOE .1104 FRA -,0144 FC3-1.6728 8,5P 2571
BOE .4070 eRA .3942 BC3 .7045 FSP -3_

NID-COL_£X£CUTiON ACC_ACY ORBIT OETERN|NATION ACCURACY
s_r 849:3 _ 468,4 s_3 110.e ST 355.4 sR 407.8 s$ 1o3.?

I_T .38_ RRF -.4473 RTF -.7447 CRT .85_0 CRS .9578 CST .863!
5GB 969.9 R23 -.0692 RI3 -.7609 LSA 510.1 MSA 146,2 5$A 79.0

•_1 874,7 ,_? 418.9 THA 15.84 ELI 5?0.9 EL? |45.6 ALF 49,60

LAUNCH DATE FEB 9 1969 FLIGHT TIME 80.00 ARRIVAL GATE APR 30 1969

/'_ELIC(ENTRIC CCNIC

RL 147.60 LAL .00

RP 108;36 LAP 1.36

RC 51.881 GL 8,79

PLANET(XENTRIC CONIC
C3 19.131 VHL 4.374

LNCH A2'NTH LN(H TIN£ L-I TIME

90.00 1 Z ?5 2646,44

9(].00. 16 36 _ 4405,]0

1oo.oo ? 3J I 736o.69

ioo.oo 17 so z? 4166_18

liD.DO 3 55 3= 2o96.18
JlO.OO 18 4? ?4 4003.56

OIFFERENTIAL CORRECTIONS

TOE -.?384 TRA -.3511 TC_ .7557 BAU .2027

ROE -,3049 RRA .1764 RE3 .1397 FAU .04274

rOE .0844 FRA -.0489 FC3-1,9343 B._o 2719

BD£ .3871 _RA .373I BC3 .7977 FSP -388

OISTAN(E 210.320

LO.. 140.07 VL 26.709 GAL -4.61 AZL 88.64 PICA 97.81 _A 12"Z,33 £CC .Z?IO4 INC 1.3574 VI ]0.185

LOP 237.88 VP 36.943 GAP -10.98 AZP 90.07 TAL 196.71 TAP 289,51 RCA 95.?9 APO 149.3_ V? 34.974

GP 14.64 ZAL IE4.07 ZAP 17.50 ETS 306.97 ZAE 146.86 ETE 14.73 ZAC 129..31J ETC 150.17 CLP -9.70

DLA 13.77 RAL 11.08 RAO 6567.8 VEL 11.834 PTH ?,10 vHP 7.6?? OPA ?7.68 RAP 35.65 ECC 1.3148
INJ LAT INJ LONG -INJ RT AS([ ;NJ AZMTH INJ TIME FO CST TIM INJ ? LAT INJ Z LONG

-27.17 70.71 236.33 98.29 ! 46 3? 21J46,4 -25.75 62.33
6,62 183.48 230.57 6?.40 17 4g 48 3805.3 Z.87 176.el

-28.42 49.4_ 236.10 99.69 3 10 2? 1760.7 -26,79 41.05

7.73 165.31 229.97 61,03 18 59 54 3566.3 3.80 158.77

-31.70 28.61 233.33 103.57 4 30 ]0 1496.? -79.51 20.08

10.60 151.23 L_Z8.23 57.31 19 49 8 3403.6 6.2_ 144.88

NI0-COURSE EY.[CUTION ACCURACY GR6IT DETERNtNATIC_ ACCURACY

-%T 871.1 5GR 482.1SG3 146.6 ST 343.7 SR 407.8 SS 81.1

RRT .434_ RRF -.5005 RTF -,7590 CRT .8497 CRS .9164 CST .7774

SGB 995,6 _3 -.0789 R13 -.7783 LSA 514.9 NSA 144.3 $SA 31.9

•_J1 903.2 _2 418.8 THA 17.36 EL1 509.8 EL? 143.? ALF 50.31

LAUNCH GATE FEB 9 1969 FLIGHT TIN[ _?.OO ARRIVAL DATE NAY ? 1969

HELIC(ENTRiC CONIC

RL 147,60 LAL .O0

RP 108.40 LAP 1.18

RE 53.536 GL 7.48

PLAN_TOCENTRIC CONIC

(3 18.160 VHL 4.761
L_C, _,Th Linch T_ME

90.00 ! 9 36

90.00 16 19 11

1130.00 ? 37 17

lOO.O0 1734 11

110.O0 3 59 50

IIO.O0 18 28 7

0iSTANCE 717.039

LOL J40.07 VL 26.568 GAL -4.67 AZL 88.81 HCA 96.00 _A 123.50 ECC .71277 INC 1.1869 Vl 30.Id5

LOP 736,07 VP 37,045 GAP -10,16 AZP 90.17 TAL 197._5 TAP ?93.85 RCA 97.07 APO 149.5_ V? 34.961

GP 15.71ZAL 175.82 ZAP 19.75 ETS 311,37 ?AE 145,83 ETE 16.69 ZAC 129.23 ETC 148.94 CLP -17.1?

CLA 17.37 RAL 9.8? RAD 6567,7 VEL 11.813 PTH ?.09 VHP 7.155 OPA ?8.95 RAP 35.97 ECC 1.2999

L-_ _ _NJ LAT INJ LONG _Nj RT A$C _NJ A_HTH INJ T_ME PO (_T T|N iNJ ? LAT INJ ? LONG

2585.85 -76,51 66.40 233.56 100.35 I 5? 4? 1985,_ -24.81 58.15

4441.42 7.75 185.53 ?26.46 62.68 17 33 17 3841.4 4.03 178.83

2103L06 -?7.69 45.34 733,31 101.74 3 15 40 1703.1 -75.79 37.06

4199,44 8.81 167,17 ??7.89 61.32 18 44 I1 3599,4 4.9? 160.55

_44.74 -]0.87 ?4,86 ?32.43 105.58 4 33 55 1444.7 -?B.37 16.51

4010.5_ 11.59 157.69 226.23 57.61 19 35 18 3430.5 7,73 146.31
DIFFERENTIAL CC_RECTIONS

T_. -.ZZ34 TRA -.3108 TC3 .8753 BAU .7129

ROE -.2913 RRA ,1103 RE3 .7969 FAU .04663
FOE .0523 FRA -.0860 FC3-Z.??31BSP ?8??

BOE .367! _RA .3555 BC3 .8771 F,_P -441

LAUNO_ DATE FEB 9 1969

HELIOCENTRIC CONIC

RL I47.60 LAL .130

RP 108.43 LAP 1.O0
RC 55.787 GL 6.57

PLANETOCENTRIC CONIC

C3 17.349 VHL 4.165

LNCH AZNTH LNCH TIME
90.00 | 1720

90.00 16 ? ?1

100.00 ? 44 8

I00.00 17 18 15
110.00 4 4 44

110.00 18 14 8

LOL 140.O7 VL 77.010 GAL

L.CP ?39.26 VP 37.136 GAP

GP 16,90 ZAL 127.50 ZAP

OLA 10.90 RAL 8.68 RAO 6567,7

L-I TIME INJ LAT INJ LCNG
?525.94 -25.70 62._0

4460,09 8.95 187.74

?746.01 -76.63 41.32

4735.75 9.98 169.19

1993,77 -?9.83 EJ._

4060.75 17.67 154.32

NIO-COUI_ EK[CUTION ACCURACY ORBIT 0ETERNINATIC_ ACCURACY

.%T 890.1 SGR 499,6 ,_3 164.1 ST 330.7 SR 395.5 SS 60.3

RRT .4812 RRF -.5565 RTF -.7689 CRT .8449 CRS .7779 CST .5439

$G8 10_0.8 R"Z3 -.0917 R13 -.7974 LSA 497.7 NS_ 143.1 SS_ 35.0

$G1 9]0.9 _,2 418.8 THA J9.13 ELI 495.8 EL? 141 .J 4LF 51 .Of

FLIGHT TIME 84.00 ARklVAL DATE HAY 4 1969

DISTANCE _23.744

-4.74 AZL 88.99 H(.A 99.18 ._A I74.18 ECC .?0533 INC 1.0144 vJ _.185

-9.37 AZP 90.16 TAL 198.99 TAP 798.17 RCA 98.6_ APO I49.68 V2 34.94_

L_.23 ET$ 314.97 ?AE 144.98 ETE 18.84 ZAC I?9.Ofl ETC 147.71 CLP -14.66

VEL 11,778 PTH ?.08 VHP 6.775 _PA _0.79 RAP 36.17 ECC 1.2855

INJ RT ASC INJ AZHTH INJ TINE PO CST TIN INJ ? LAT INJ _ LONC

731.05 107.31 I 59 ?6 ]9?5.9 -_3.75 54.07

726.61 63.0? 17 17 I 3080.1 5.26 181.00
2]0.76 103.69 3 21 34 1646.0 -?4.68 33.J_

?26.07 61.68 18 ?8 50 3635.? 6.17 167.53

LP'_9.81 107.53 4 37 5_ I3_3,8 -27.14 13.06

_4.47 57.98 19 71 48 3460,3 _.35 147._9

CRSIT OETERNINATION ACCURACY

ST 314,3 SR 385.3 55 49.5

CRT .9367 CRS .3091CST -.O270
LSA 477.5 NSA 14_.3 $SA 38.5

ELI 477.4 EL? I39,1ALF 51.89

DIFFERENTIAL CORRECTIONS

TDE -.?O71 TRA -.3119 TC3 ,8879 BAU .?725

ROE -.2770 RRA .1351 RC3 .3635 FAU .05093
FOE .0174 _RA -.I265 FC3-?.5417 BSP 7916

B0E .3458 BRA .33_ BC3 .9594 FSP -500

NID-COUR,_ EXECUTION ACCURACY

SGT 9133.1 SGR 572.? SG3 183,6

RRT .5285 RRF -.6139 RTF -.7766

1044.9 R_Z3 -,1061 R13 -.6058

_1 957,1 S_2 419,1 THA 71,??

1618



JPL TM 33-99 EARTH--VENUSTRAJECTORIESI VOL. 4, 1968-69)

LAUNCH DATE FEB 9 1969 FLIGHT TIME B6,D0 ARRIVAL DATE MAY 6 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00

RP 108,47 LAP .82

RC 57.109 GL 5,57

PLANE TCwCENTRIC CONIC

C3 16.674 VHL 4.083

LNCH AZMTH LNCH TIV_

90.00 1 25 39

90.00 15 45 59

IOO.OO Z fll 35

I(30.00 17 2 44

llO.OO 4 lO 17

II0,00 JB O 3I

DISTANCE 230.430

LOt. |40.07 VL 27,137 GAL -4.80 AZL 89.16 HCA 102.37 SMA

LC_a 242,44 VP 37.217 GAP -8.62 AZP 90.|8 TAL 200.09 TAP

GP 18.22 ZAL 1Z9.10 ZAP 24.93 ETS 317.95 ZAE 144,19 ETE

124.99 ECC .|9879 INC ,8390 Vl 30.185

302.46 RCA 1D0,14 APO 149.83 v2 34.936

ZJ.ZI ZA( J28.71ETC I46.49 CLP -17,32

CLA 9.37 RAL 7.67 RA0 6567.7 VEL 11.750 PTH 2.07 VHP

L-I TIE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2466.77 -24.78 5B./I 229.80 104.16 2 6 46

4520.96 I0.20 190.09 225.0} 63.44 17 I 20

4273.36 11.20 171,36 224.51 62.10 18 13 57

1943.33 -28.74 17.69 227.46 109.35 4 42 40

4092.40 l}.82 156,O9 227.97 58.42 I9 8 44

MID-COURS_E EXECUTION ACCURACY

• 9421 6AU .2318 56T 915.8 56R 351.1 ,%3 205.1

RC3 .4402 FAU .05569 RRT .5745 RRF -.6710 RTF -.7826

FC]-2.8914 85P ]O14 SG8 1068.8 IRZ3 -.1217 R13 -.8190

Be3 1.0399 FSP -568 561 982.7 562 420.4 THA 23.65

FLIGHT TIHE 88.00

6.394 0PA 31.71 RAP 36.07 ECC 1.2744

PC) CST TIM INJ 2 LAT INJ 2 LONG

1866.8 -22.59 50.12

3921.0 6.56 183.30

1569.6 -_3,48 2g.41

3673.4 7.38 164.65

1343.3 -2fl.83 9.72

3492.4 9,54 149.61

ORBIT DETERMINATION ACCURACY

ST 294,9 5R 371.6 SS 63.1

CRT .8220 CRS -.3340 CST -.6376

LSA 455.0 MSA 142,1 SSA 42,3

ELI 454,1 EL2 137.5 ALF 52.92

ARRIVAL OATE MAY 8 J969

DIFFERENTIAL CORRECTIONS

TOE -.1893 TRA -.2950 TC3

ROE -.2612 RRA .1408

FOE -.D375 FRA -.1699

(30E .32_6 BRA .3269

LAUNCH DATE FEB 9 J969

HELIOCENTRIC CONIC

RL |47.60 LAL .OO

RP 108,31 LAP .64

RC §9.0|0 GL 4.47

PLANE TOCENTR|C CONIC

C3 J6.113 VHL 4,0J4
LNO-_ AZMTH LNCH TIME

90.00 ! 34 34

9(3.00 15 30 7

1(J0.00 2 59 40

100.00 16 47 42

J10.00 A 16 _9

110.00 17 47 22

OISTAI_E 237.097
LOt. 140.07 VL 27.251 GAL -4.86 AZL 89.34 HCA 105.55 SMA 125.72 ECC .19303

LOP 245.62 VP 37.289 GAP -7.90 AZP 90.|8 TAL 20|.16 TAP 306.71 RCA 10!.45

GP 19.68 ZAL 1_.59 Z4P 27.85 ETS 320.46 Z4E 143.74 ETE 23.85 ZAC !28.12

OLA 7.8ORAL 6.,!_) RAO 6_67.6 VEL 11.7_8 PTH ?.07 VHP 6.040 OPA 33.?D

L-I TIME INJ L4T INJ LONG INJ RT AS( INJ 4ZNTH INJ TIME PO CST TIM

2408.31 -23.75 34.14 226.82 105.89 2 I4 42 1808.3

4563.79 11,50 19Z.57 LP'_3.7I 63.94 16 46 II 3963.8

2133.83 -24.79 33.61 LP26.48 107.26 3 35 13 1533.8

4313.50 1_.47 173.66 223.21 62,61 17 59 36 3713.5
1893,42 -27.57 I4._.B _5.40 111.06 4 48 2 1293.4

4126.68 15.03 |58.O! L_Z|.74 38.93 18 56 9 3526.7

DIFFERENTIAL CORRECTIONS

TOE -.1708 TR4 -.2B02 TC3 .9847 84_ ,2407

R0E -.2437 RRA .1476 RC3 .5278 FAU .06086

FOE -.0980 FRA -.2160 FC]-3.Z7OI 8SP 3103

80E .2976 8RA .3167 8C3 J.II73 FSP -648

INC ,6593 Vl }0,185

APO 149.98 v2 34.923

ETC 145.29 CLP -20.12

RAP 3_.80 EEC 1.2632

INJ 2 LAT INJ 2 LONG

-21.34 46.29

7.90 185.73

-22,19 25.78

8,7D 166.90

-24.45 6.50

10.Sl J51.46

ORBIT DETERMINATION ACCURACY

ST 273.2 SR 353.9 SS 96.9

CRT .8002 CRS -.6347 CST -.858l

LSA 432,2 MSA 142.8 5SA 46.1

ELI 425.9 EL2 I36.2 ALF 54.05

MIO-OSURSE EXECUTION 4CCURACY

SGT 920.6 56R 508.0 563 228.7

RRT .6169 RRF -.7238 RTF -.7861

1092.3 R]} -.1381 R13 -.8322

$61 1007.1 562 423.0 THA 26.54

LAUNCH GATE FEB 9 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .OD

RP 108.55 LAP .45

RC 60.976 GL 3,27

PLANC TOCENTRIC CONIC

C3 15.649 VHL 3.956

LNCH ATMTH LNCH TIE

_.00 1 44 7
90.00 15 14 48

1(i10.00 3 8 24

tOO.DO 16 33 12

II0.00 4 23 23

110.O0 17 34 43

FLIGHT TIME 90.00 ARRIVAL CATE MAY 10 1969

CISTANCE 743,742

LCL 140.07 VL 27,351 GAL -4.91 AZL 89.53 HCA !08.73 SMA

LOP 248.80 VP 37,351 GAP -7,21 AZP 90.15 TAL 202.17 TAP

GP 21.30 ZAL 131.95 ZAP 3I,O0 ETS 322.64 ZAE 143.29 ETE

126,37 ECC .18798

310.90 RCA 102.62

26.83 ZAC 127.29

INC .4743 VJ 30.185

APO 150.13 V2 34.911

ETC 144,16 CLP -73.07

CLA 6.19 RAL 6.08 RAD 6567,6 VEL 111.706 PTH ?,06 VHP 5.715 OPA 34.77

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM

2350.42 -22.62 50.27 225.11 107.51 2 23 18 1750.4

4008.44 12.82 195.18 222.67 64.53 16 31 37 4008.4
L:_78.57 -23.62 29.92 224.75 108,67 3 43 3 1478,6

4355.52 13.77 176.10 222.19 63.20 17 45 48 37S_,5
1_43,94 -26.3I IO,98 223.6_ 112.65 4 54 7 1243.9

4162.91 16.30 160.06 220,77 59.53 18 44 6 3562.9

RAP 35._8 ECC 1.2576

tNJ 2 LAT ]NJ 2 LONG

-20.01 42.57

9,29 !88._8
-20.83 22.24

10.07 169.27

-23.01 3.38

12.13 153.43

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.1504 TRA -,2667 TO3 1.DJ67 84U ,_.,KO0 56T 9J9,5 _ 634,8 563 _54.6

ROE -.2235 RRA ,1555 RE3 .6281 FAU .06651 RRT .6548 RRF -.7767 RTF -.7888

FOE -.1725 FRA -.2648 FC3-3.6796 BSP 3224 5(..B 1117.4 R_3 :,1517 RI3 -.8471

BOE .2694 BRA .3087 BC3 I .1951 FSP -726 $(11 1032.4 562 427.3 TH4 29,97

LAUNCH DATE FEB 9 1969 FLIGHT TIME 92.00

HELIOCENTRIC CONIC OIST4NCE 250.365

RL 147.60 LAL .OO LOL 140.O7 VL 27.440 G4L -4.95 4ZL 89.72 H_A lJI.91 SMA

RP IO8.58 LAP .26 LOP 251.98 VP 37.405 G4P "6.53 4ZP 90.11 T4L Z03.!I T4P
RE 63.000 GL 1.97 GP 23.10 Z4L 133.18 ZAP 54.38 ETS 3_4.38 ZAE 142.92 ETE

PLANETOCENTRIC CONIC

C3 15.269 VHL 3.908 DLA 4.54 R4L 5.52 RAO 6567.6 VEL 11.690 PTH 2.06 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ L4T INJ LONG INJ RT A,_ INJ AZMTH INJ TIME

90.00 I _4 Z_ 229_.S9 -2J.39 46._ 223._7 log.0l 2 32 37

90.OO 15 O 1 4654.87 J4.16 197.93 221.91 65.22 16 17 36

100.00 3 17 53 2023.64 -22,}7 26._2 Z23.30 110.36 3 5! 37

lOO.O0 16 19 13 4399.34 15.10 178.68 221.45 63.89 17 32 53

JlO.O0 4 31 I 1794.76 -24.98 7.78 222.13 114,13 5 0 56

110.00 17 22 35 4200.98 17.60 162._4 220,07 60.21 18 32 36

DIFFERENTIAL CORRECTIONS MIO-COURE EXECUTION ACCURACY

TOE -.1319 TRA -,2578 TC3 1.O284 BAU .2587 56T 909.5 56R 692.6 563 282.1

ROE -.2OO3 RR4 ,1639 RE3 ,7409 FAU .07244 RgT .6838 RR_ -.8215 RTF -.7855

FOE -.2592 FR4 -.3119 FC3-4.1072 8SP 3308 _ 1143.2 R_3 -.1656 RI3 -.8611

BOE .2398 BR4 .3055 BC3 I .2675 FSP -813 S,6J 1057.3 562 434.7 THA 34.01

ORBIT DETERMINATION ACCURACY

ST 248.2 5R 33J.I SS I42,6

CRT .7660 CR5 -.7498 CST -.9J77

LSA 410.3 MSA 144.1 SSA 49.8

_LI 391,J EL2 135,J ALF 55.43

ARRIVAL CATE MAY 12 1969

i26,96 ECC .18356 INC .2818 Vl 10.185

315.02 RCA 103.66 APO 150.27 V2 34.900

_0.19 ZAC 126.18 ETC 143.13 CLP -26._0

5,418 CPA 36.44 RAP 34.45 ECC 1.2513

PO CST TIM INJ 2 LAT IN] ? LONG

2692.9 -_8.6_ 3_,9_

4054.9 10.70 19t3.96

1423.6 -19.39 18.79

3799.3 11.47 171.77

1194.8 -2].51 .35

3601.0 13.50 155.53

ORBIT CETERMINATION ACCURACY

ST 225.7 SR _]3,0 SS 194.5

CRT .7165 CRS -.7943 CST -.9261

LSA 395.6 MSA 146.1 SSA 52.6

ELl 352.8 EL2 135._ ALF 56.32

I619



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH OAT[ FEB 9 1969

HELI(XENTRIC CONIC

eL 147.60 LAL .00

RP 106.62 LAP .07

RE 65.076 GL .58

PLANE TOC£NTR_C CONIC

C3 14.959 V_L 3.8f_

LNO'I A2'NTH LN(H TI_

90,00 2 5 50

90.00 14 45 43

100.00 3 26 10

IOO .00 16 5 44

110.00 4 ]9 27
110.00 17 10 56

FLIGHT TIIAE 94.00 ARRIVAL OATE NAY 14 J969

OISTANC£ 156.961

LOL 140.07 VL 27.517 GAL -4.99 AZL 89.92 HE4 115.09 S_44

LOP 255.16 VP ]7.452 GAP -5,92 4ZP 90.03 TAL 203.96 TAP

GP 25.07 ZAL 114.25 ZAP ]7.99 ET$ ]26.58 ZAE 142.57 ETE

127.48 ECC .J7972 INC .0797 V1 _0.185

]19.05 RCA 104.57 APO 150.39 V2 ]4.889

33.97 ZAC 124.80 ETC 142.22 CLP -Z9.53

OLA 2.84 RAL 5.11RAO 6567.6 VEL 11.677 PTH 2.05 VHP 5.152 0PA 38.18 RAP 33.29 £CC 1.2462

L-! TINE |NJ LAT INJ LONG ZNJ RT ASC INJ ALFNTH |NJ 7II42 PO C$T TIN INJ 2 LAT INJ 2 LONG

2235.40 -20.07 42.B0 222.52 110.41 2 42 45 1615.4 -17.11 35.58

4703.17 15.52 200.83 221.42 66.01 16 4 6 4105.2 12.15 J93.77

1968.76 -21.02 22.80 222.12 111.75 4 0 59 136B.8 -17.89 15.4i

4445.04 16.45 181.40 220.98 64.68 17 19 49 3B45.0 12.91 174.40

1745.64 -23.58 4._ L_'_._| 115.50 5 B ]] 1145.6 -19.95 ]57.39

4240.92 1B.93 164.57 219.64 60.99 18 21 37 ]640,9 14.92 157.75

0IrFERENTIAL CORRECTIONS

TOE -.1J42 TRA -.2522 TC3 J.0207 BAU ._679
ROE -.1750 _A .1730 R(3 .8678 FAU .078_

FDE -.5611FRA -._571F¢3-4.5487 BSP

BOE .207] BRA .3059 BC3 1.3397 FSP -907

LAUNCH DATE _EB 9 1969

_LIocE"T.ICc_i¢
RL J47.60 LAL .00 LOL 140.O7 VL 27.585 GAL

RP 108.65 I..AP -,11 LOP 25B.33 VP 37.49J GAP

NI0-COUR_g[ EXECUTION ACCURACY

S_T _k_9.9 SC_ 763.0 _3 310,9

RRT .703(] RRT" °.8_99 RIT -.7774

1172.2 R23 -.1746 R13 -.8764

S_1 1084,5 S_2 445.3 THA 58.80

FLIGHT TIN[ 96.00

oJSTA__].55,
-5.0_ AZI. 90.13 PICk 118.26 SR4A
-5.32 AZP 69.94 TAL _4.7_ TAP

RC 67,198 GL -.93

PLANE TOCENTRIC CC_IC

C3 14.712 VI_ 3.836
INCH k2_4TH LNCH TJNE

gO.00 2 17 31

90.00 14 31 49

IO0.O0 ]]g 22
100.00 J5 52

110.00 4 48 47

GP 27.23 Z_4. 135.15 ZAP 41.B_ ET$ 528.12 ZA[ 142.1B ET£

ORBIT 0ETERNIN_ TION 1_CC_C_

110.D0 16 59 4g 4_8_.66 _0._0

0_r_RE_T_AL _CT_ONS =

TOE -.0983 TRA -.2506 TC3 ._JO3 BNJ .2781

ROE -.1407 _ .IB_ RC3 1'0089 FAU .08479
FOE -.4784 FRA -.3_ FC3-4._ BSP _03

ST 204.4 SR 268.4 55 252.7

CRT .6416 CRS -.8054 CST -.9117

LSA 391.7 HSA 147.4 554 54.2

ELI 308.6 EL2 116.4 ALF 56.63

ARRIVAL OATE NAY 16 J969

1_7.94 ECC .17619 IN_ .J297 Vl 30,JB5

322.99 RCA 105.]7 APO 150.50 V2 3_.87_
_.21ZAC 125.14 ETC 141.47 CLP -]].07

OLA J.J0 RAt. 4.B8 RAO 6567._ 9121 11.666 PTH 2.05 VHP 4.916 OPA 40.01
L-J TINE JNJ LAT |NJ LO_ - [Nj RT AS_ _NJ AZNTH _NJ 711_ PO (ST TiM

2177.58 -18.65 59.13 221.63 111.70 2 53 49 1577.6
4753.57 16.89 Z03.89 Z'_1.22 66.93 15 51 ] 4153.6

191].55 -19.59 19.33 _','_|.2] J13.04 4 JJ 16 1313.6
449_.82 J7.82 184.29 220.79 65.59 17 7 _2 389_,B

16_6.88 -22.10 J,59 219.98 116.77 5 Ji 4 1096.3

167.0_ _19.d9 6J,89 16 11 6 _2.9

mo-_ t_C_TION ACCURAC_

_T 839.7 _R B47.0 _3 340.3

RRT .7100 RRF -.8914 RTI r -.7624

JZ06.B _3 -.1760 RJ3 -.B950

S_I 1115..9 SG2 459,5 THA 44.40

RAP 31.75 ECC 1.2421
INJ 2 LAT INJ 2 LONG

-15.54 31.86

13.62 196.74
-16.51 12.0B

14.38 177.19

-18.3] 354.48
16.38 160.1]

ORBIT DETEI_qIN_TION ACCUR4CY

5T 186.2 5R 226,7 55 ]16.6

CRT ,526J CRS -.7872 CST -.B808

LSA 402.2 NSA 146,9 SSA 54.1

ELJ 258.4 El,_ 139.0 ALF 55.]2

LAUNCH DATE FEB 9 1969 FLIGHT TIM_ 98.0_ ARRIVAL 04TE N_ 18 1969

H[LI(XENTRIC CONIC 0|STANCE 270.080
RL 147.60 LAL .00 LOt. 140.07 VL 27.645 GAL -5.04 A_l. 90.35 H(4 121.43 SMA

RP 108.68 LAP -._0 LOP 261.50 VP ]7.5_4 GAP -4.74 AZP 89.82 TAL 205.41 TAP

RC 69.360 GL -2.56 GP 29.58 741 155.87 7AP 45.89 ETS 329.86 ZAE 141,69 ETE

PLAN_TOCENTRIC CONIC

C] 14.522 VHL 3.811DL4 I'7 0 RAL 4.82 RAO 6567.6 V_L tl.658 PTH 2.05 VHP 4.712 0P4 41.90 RA_ 29.78 ECC J.2390

LN_H AZNTH LN(H TINE L-I T|N_ _NJ LAT INJLONG INJ RT A._ INJ A2'MTH INJ TZNE PO C$T TIM INJ 2 LAT ZNJ 2 LONG

90.00 2 50 ]7 2118,91 -17.14 35.51 221.03 1J2.69 3 '5 56 1518.9 -13.89 28.]4

90.00 ! 4 18 14 4806.46 18.27 207.16 221.50 67.98 15 _8 21 4206.5 15.12 199.90

I00.00 5 51 38 1857.57 -18.06 15.87 220.61 114.23 4 22 35 1257.6 -14.64 8.75

1OO,OO 15 59 54 4543.05 19.20 187.38 220.89 66.64 16 55 37 5945,0 15.88 I_O.16

110.00 4 59 7 1646.30 -20.54 558.55 219.5] 117.95 5 26 54 1046.3 -16.64 ]51.60

110.00 16 48 54 4327.07 21.69 169.75 219.64 62.91 16 1. 1 3727,1 17.89 162,67

OIFF[R[NTIAL CC_lECTIONS MIO-CO.MSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.08_8 TRA -.2515 TC] .939_ _AU .2907 ,SGT 819.] _ 946.6 _,3 ]70.0 ST |70.g SR 177.6 SS 587,6

ROE -.1016 RRA .1918 RC3 1.1658 rAU ,0909] RRT .7043 RRF -.91_8 RTF -.7198 CRT .3297 CR5 -.7157 CST -.B]44
FD[ -.6144 FRA -.4511 FC3-5.4206 8.SP _ _ 1251.9 R23 -.1652 RI5 -.9115 LSA 43].0 NSA 144.2 SSA 52.1

BO_ .1317 _A .3163 Be5 1.4971 F,_ -1105 SGI 1158.1 SG2 475.4 THA 50.81 ELl 201.1 EL2 142.5 ALF 4B.56

128.33 ECC .17351 INC ,5559 VJ _0.|65

326,84 RCA 106.07 APO 150,60 VZ 34.867

42.9] ZAC 121.18 [TC 140,92 CLP -36.83

L_UNO_ OAT£ FEB 9 1969 FLIGHT TINE I00.00 ARI_IVAL DATE MAY 20 1969

HELI_ENTR_C CONIC

RL 147.60 LAL .00

RP 108.72 LAP -.49

R( 71.560 GL -4,]2

PLAN_TC_NTR|( CONIC

C5 14.2586 _ ].793

LNCH A2'NTH LNCH TINE

90.00 14 4 49

1(30.00 4 5 6

100.00 15 27 22

110.00 5 10

110.00 16 38 22

0ZFFgRENTIAL CORR1ECT|ONS

TDE: -.O750 7RA -.2580 TO3 .8562 BkU .5049

ROE -.0557 RRA .1998 RC3 1.554! FAU .0_o45

rOE -.7621 FRA -.4507 FC]-5.B052 BSP 3826

,0934 _qA .3265 _C3 1,5852 F,',',',',',',',','_P-1198

OISTANCE 276.599

LQ. 140.07 VL 27.692 GAL -].06 AZL 90.59 _ 124.60 SMA 17.8.67 ECC .17103 INC ,5936 Vl 30,185

LOP 264.67 VP ]7.]_1 GAP -4.|8 AZP 89.66 TAL 2'05.98 TAP 5_.58 RCA 106.67 APO 150.68 V2 54.858

GP 52.11 2AL 156.39 ZAP 50.15 ETS 551.7_ Z_ I41.05 ETE 48.11ZAC 118.95 ETC 140.60 CLP'-40.85

OLA -2.57 RAL 4.94 RA0 6567.6 VI[L JJ.652 PTH 2.05 VHP 4,542 DP4 43.84 RAP 27.34 ECC 1.2368

L-| TII4_ INJ LAT INJ L_ JNJ RT AS( INJ 42147H INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG
2058.80 -15.51 51.85 L_0.72 113.99 ] 19 17 1458.8 -12.14 24.80

4862.59 J9.6_ 210.67 LP'_J._ 69.20 15 2] 52 4262.4 16.66 205.29

1800.27 -16.43 12.40 L_O._B 113.53 4 55 7 1200.5 -12.88 5.41

4596.15 20.60 160.70 221.29 67.85 16 45 58 5996.1 17.42 183.35

1595.25 -18.88 553.52 218.96 119.04 5 37 1J 995.5 -J4.B6 548.71

4373.94 25.12 172.C_ _"gO.O8 64.09 17 51 16 577].9 19.44 165.41

M_0-COURSE EXECUTION ACCURACY CR_IT 0ETERNINATION 4CCURACY

5_T 766.1 SGR 1059.5 SG3 597.5 5T J64.O SR 127.] SS 461 .B

RRT .6764 RRF -.g565 RTF -.698B CRT -.0215 CRS -.4959 CST -.7861

1_07.4 R_5 -.1451 R13 -.9292 LSA 4B4.0 NSA 140.7 554 48.5

•%1 1210.6 S_2 493.6 THA 58.00 ELl 164.1 EL2 127.2 ALF 177.]7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69,

LAUNCH DATE FEB 9 1969 FLIGHT tIE IDz.o0 ARRivAL 0Ate .Av zz _9e9

HELIOCENTRIC C(_4Ic DISTANCE 283.09J

RL 147.60 LAL .0O LOL 140.07 VL 27.734 GAL -5.06 AZL 90.85 HCA |27.77 SNA I28.96 Et'C .J6890 IN( .8525 VI 30.185

RP 108.74 LAP -.67 LOP 267.84 VP 37.573 GAP -3.65 AZP 89.48 TAL 206.45 TIP 334,2| RCA 107.18 APO 150.74 v2 34.849

RC 73.792 GL -6.24 GP 34.82 ZAL 136.70 ZAP 54.60 ETS 333.74 ZA[ 140,11 ETE 53.68 ZAC 116.42 ETC 140.54 CLP -45.12

PLAN[TOCENTRIC CCNIC
C3 14.304 VHL 3.782 OLA -4.§3 RAL §.24 RAO 6567.6 VEL |1.649 PTH 2.04 VHP 4,409 OPk 45.79 RAP 24.40 ECC 1,2354

LNCH AZMTH LNCH T|M[ L-| TIM[ JNJ LAT INJ LONG INJ RT ASC INJ AZNTH ZNJ TIM[ PO CST TiM INJ 2 LAT INJ 2 LONG

90.00 3 0 49 1996.52 -13.75 28.13 220.71 115.00 3 34 6 1396.5 -10.27 2|.19

90.00 13 51 24 4922.14 21.06 214.50 222.39 70.62 15 13 26 4322.1 18.22 206.97

IO(3.O0 4 20 2 1740.99 -14.67 6.88 2"Z0.25 116.34 4 49 3 1141.0 -I1.01 2.00

I[30.O0 15 14 §2 4652.91 LP'Z.O2 194.32 222.02 69.25 16 32 25 4052.9 |9.00 166.63

110.O0 § 23 24 1§42.61 -17,11 352.46 Z18.89 1,20.05 5 49 7 942.6 -12.99 345.78

llO.OO 16 27 §9 4424.06 24.57 175,79 2"Z0.86 65.45 17 41 43 3824.1 21.05 168.41

OlIrFER_NTIAL CCRRECTION5 MI0-COUR_E IrXEEUTION ACCURACY ORBIT 0ETERH_NATION ACCURACY

TOE -.0706 TRA -.2671 TC3 .7478 BAU .3230 S_T 704.4 SC,R 1187.9 _13 4_2.6 ST 163.0 ,_R 100.1 55 542.4

ROE -.O001 RRA .2063 RC3 1.§147 FAU .101_ RRT .6_'_5 RRF -.9513 RTF -.6354 C_T -.6653 CR5 .1701 CST -.7455

FOE -.9253 FRA -.4577 FC3-6.1262 88P 4069 S_B 1381.0 RZ3 -.1142 RJ3 -.946| LSA 556.8 NSA 137.5 SSA 43.5

BOE .O706 BRA .3_75 8C3 I .6_92 FSP -1289 SGI 1293.3 ,_2 510.3 THA 65.65 EL1 178.7 EL2 68.2 ALF 153.64

LAUNCH DATE FEB 9 1969 FLIGHT TIME 104.00 ARRIVAL O4TE MAY 24 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00
RP 108.77 LAP -.86

RC 76.0§3 GL -8.33

PLANETOCENTRIC CONIC

C3 14.Z81 VHL 3.779
LNCJ4 AZ'NTH LNCH TINE

gd.oo 3 1S 31

90.00 13 37 43

JO0.O0 4 36 43

100.00 15 2 12

110.00 _ 37 46
110.00 16 17 38

0IFFERENTIAL CORRECTIONS
TOE -.07§9 "_RA -.2812 TC3 .6037 8AU .3440

ROE .0647 RRA .L=083 RC3 1.6976 FAU .10453

FDE-J.0919 FRA -.4409 FC3-.6.3369 8SP 4335

808 .O998 BRJ .3_0 9C3 1.8(318 FSP -1356

01 STAND" _99.555

LOt. 140.O7 VL 27.768 GAL -5.06 AZL 91.13 _ 130.93 SMA J_9.20 ECC .16709 IN( 1.1342 VJ 30.185

LOP 271 ,O1 VP 37o580 GAP -3o14 AZP 89°_6 TAL 206.81 TAP 337.74 RCA J07.6| AP_ 150.79 V2 34.839

GP 37.67 ZAL 136.78 ZAP 39.17 ETS 335.98 ZAE 138.87 ETE 59.5§ ZAC 113.68 £TC 140.77 CLP -49.65

DLA
L-I TIME IN| LAT XNJ LONG IN| RT ASC IN| A2NTH |NJ TINE

1931.18 -11.84 24._ _21.02 115,91 3 50 42

4986.75 Z"_.46 218.7_ 223.45 7_.28 J50 50

1678.91 -12.76 §._6 L_20.55 117.26 5 4 42

4714.26 23.44 198.32 223.J0 70.90 16 L=O 46

1487.73 -15._1 349.34 219.J4 120.99 6 2 _4

4478.20 26.06 179._9 LP_1,99 67.05 17 32 16
NID-O3URSE EXECUTION ACCURAC_

5_T 636.9 _ 1325._ S_3 441,7
RRT .5184 RRF -.9625 R7F -.5239

1470.6 R_3 -.0791 RJ3 -.9596

S_1 1373.4 ,_2 §25.7 THA 73.53

-6.59 RAL §.74 RAO 6567.6 VEL 11.648 PTH 2.04 VHP 4.314 OPA 47.72 RAP 20.94 ECC I .23§0
PO C$T TIM _NJ 2 LAT IN| 2 LONG

1331 .2 -8.26 17.43

4386.8 19.83 211 .04

1078.9 -9.01 358.48

4114.3 20.62 190.67
887-. 7 -I0.99 342.78

_878 ._ 22.7_ 171 .73

_R81T DETERI4INATION ACCURACY

ST 173.3 SR 14_.2 SS 623.9
CRT -.9359 CR5 .7868 CST -.7399

LSA 647.8 NSA 135.? SSA 38.0

ELI 220.6 EL2 39.3 _LF 141.01

LAUNCH DATE FEB 9 1969

HELIOCENTRIC CONIC

RL 147.6_ LAL .O(3

RP 108.80 LAP -I.04
RC 78,340 GL -10.62

PLANETOCENTRIC CONIC

C3 14.324 VHL 3.785

LNCH AZNTH LNCH TII,_

90.OO 3 38 27
90.00 13 23 28

100.00 4 §5 31

100.00 14 49 5

110,00 § 54 1

11D.DO 16 7 5

FLIGHT TINE JO6.00

OISTANCE 295.992

LOL 140.07 VL 27.795 G*L -5.05 AZL 91.44 HCA 134.09 ,_A
LOP 274.17 VP 37.603 GAP -2.65 AZP 89.00 TAL 207.06 TAP

GP 40.66 Z_L 136.60 ZAP 63.82 ETS 338.51 ZAE 137.26 ETE

ARRIVAL DATE M_V 26 1969

129.39 ECC .165§5 INC 1.444| V| 30.185
341.15 RCA 107.97 APO 150.81 V2 34.831

65.60 ZAC II0,74 [TC I4|.38 CLP -54.44

DLA -8.79 RAL 6.46 RA0 6567.6 VEL 11.649 PTH 2.05 VHP

L-I T;NE IN| LAT IN| LONG IN| RT AS( IN| AZMTH ;NJ TINE

1861.65 -9.74 20.25 2_1.70 116.72 4 9 29

50§7.63 23.85 223.45 224.91 74.26 14 47 46
1613.04 -10.68 1,48 221.21 118.09 § Z2 Z4

4781.48 _4.86 202.81 LP'Z4.fi8 72.85 16 8 47

14_9.86 -13.16 346.12 219.75 121.84 6 17 51
4§37.42 27.57 183.24 LP'23.54 68.94 17 22 42

OIFFERIENTIAL CCRRECTIONS NI0-OOUR_ EXECUTION ACCURACY

tOE -.0917 TRA -._9_3 TC3 .4286 8AU ._88 5(;T 577.0 _ 1471.2 _3 453.9
ROE .1409 RRA .2050 RC3 1.8778 rAU ,10614 RRT .3395 R_F -.9707 RIT -.3396

FOE-1.2§99 FRA -.4021 FC3-6.4|49 8SP 4667 5_ |590.3 R_3 -.0431 RI3 -.9698

_OqE .16_1BRA .3617 8E3 1,_Y_61FSP -1402 5(;1 1486.Z 5_Z 537.3 THA 81._7

4.260 0PA 49.61 RAP 16.95 ECC 1.2357

PO CST TIN IN| 2 LAT IN| 2 LONG

1261.6 -6.07 13.49
4457.6 21.46 215.59

1013.0 -6.84 354.79

4181.5 22.28 |94.97

829.9 -8.8§ 339.66

3937.4 24.45 175.45

O_IT DETERMINATION ACCURACY

ST 195._ SR 237.0 S§ 707.4

CRT -.9096 CR5 .9449 CST -.?693

LSA 758.5 NSA 135.4 SSA 32.5

ELI 301_.3 EL2 64.0 ALF 128.94

LAUNCH DATE FEB 9 1969 FLIGHT TIME 108.O0 ARRIVAL DATE MAY 28 1969

HELIOCENTRIC CONIC DISTANCE 302.401

R b J47.60 LAL .00 LOL 140.07 VL 27.816 G_L -5.03 A2'L 91.79 Hr_ 137._5 SHA 129.54 ECC .16425 INC 1.7889 VI ]0.185

RP 108.82 LAP -1.21 LOP 277,34 VP 37.611 GAP "2.18 A2"P 88.69 TAL 207,21 TAP 344,46 RCA 108.26 APO 150.81 V2 34.824

RC 80.651 GL -13.15 GP 43.73 ZAL 1_6.14 ZAP 68.47 ET$ _4|.37 ZAE 135.27 ETE 71.68 ZAC 107.66 ETC 142.14 CLP -59.48

PLANETOCENTRIC CONIC

C3 14.4§I _L 3.801 OLA -11.14 RAL 7.40 RAO 6567.6 V[L 11.655 PTH 2.05 VHP 4.251 OPA §|.40 RAP 12.46 ECC 1.2378
LN(J4 AZMTH LN(H TIME L-I TIME IN| L_T JNJ LONG |NJ RT AS_ IN| AZNTH _NJ T|ME PO CST TIM IN| 2 LAT IN| 2 LONG

90.O0 4 1 13 1786.46 -7.41 15.96 L_Z2.BO 117.41 4 31 O 1186.5 -3.68 9.26

90.OO" 13 8 13 51_6.73 Zfl.20 2_8,85 LP_6.81 76.64 14 33 49 4536.7 23.11 220.80

1OO.OO 5 16 58 1542.08 -8.38 357.47 222._8 118.80 5 42 40 942.1 -4.47 350.86

i{30.00 14 35 9 4856.33 26.27 _7.93 L_6.52 75.19 15 56 5 4256.3 23.98 199.88
110.O0 6 12 32 1_=8.08 "I0,91 34_.74 220.75 1_,60 6 35 L_ 768.1 -6.54 336.38

110.OO 15 §6 5 4603.10 _.09 187.74 2"25,55 71.21 17 1_ 48 4OO3.1 _6.25 J79,71

DIFFERENTIAL CCRR[CTION5 _[O-COUR_£ EXECUTION ACCURACY CRSIT OETERMJNATION ACCURAC_

TOE -_1199 TRA -.3150 TC3 .LP'Z77 8AU .3981 ,_T 544.8 SGR 1623.6 ,T_3 458.5 5T 231.9 SR 362.8 SS 793.6

ROE .2311 RRA .19§5 RC3 2.0480 FAU .10589 RRT .0693 RRF -.9769 RTF -.0658 CRT -.9010 CR5 .9822 CST -,B2O!

FOE-1.4267 FRA -.3443 FE3-6.3438 8flP 5099 ,_ 1712.5 R_3 -.0104 RJ3 -.9769 LSA 892.2 MSk 136.1 5SA 27.2

_OE .2604 9RA .3707 BC3 2.0606 FSP -1429 5411 1624.1 5_2 543.3 THA 88.50 ELI 42j .6 EL2 86.§ ALF 121 .41

1621



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-695

LAUNCH OAT[ FEB 9 1969 FLIGHT T[PI_ J|0.00 ARRIVAL DATE HAY 30 1969

HELICX_ENTRIC CONIC OISTANCE 508.783

RL 147.60 LAL ,00 LOL 140,07 VL 27.831 GAL -4,99 AZL 92.|8 PiCA |40o4J ,5#4A I29.64 ECC .16]J7 INC Z.1775 V! ]O.185

RP 108.84 LAP -I.39 LOP 280.50 vP ]7.616 GAP -1,72 AZP 88.32 TAL 207.25 TAP 347.66 RCA 108.49 APO J50.80 V2 34.816

RC 82.981GL -15.95 GP 46.87 ZAL 135.37 ZAP 75.03 ETS 544.6| ZAE |32.89 ETE 77.69 ZAC |04,49 ETC |45.29 CLP -64.73
PLAN6TOC[NTR|C CONIC

C3 14.685 VHL 3.832 0LA -15.69 RAL 9.60 RAO 6367.6 VEL 11,665 PTH 2.05 VHP 4.290 OPA 53.07 RAP 7.50 ECC |.2417

LNCH AZNTH LNCH TIi_ L-X TIME |NJ LAT IN| LO_ |NJ RT AS_ _NJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 4 27 40 1703.58 -4.79 1|.28 Z24.4! iii.94 4 56 4 1|O5.6 -1.01 4.63

9(3.00 12 51 19 5226.73 26.47 235,14 229.24 79.55 14 18 25 4626.7 24.76 226.88

10(3.O0 5 41 49 ]464.37 -5.B0 353.13 2_3.85 119.37 6 6 13 664.4 -1.85 346.58

1OO.00 |4 19 §J 4941.19 27.61 213.88 228.99 78.05 15 42 12 434|.Z 25.68 205.61

110.00 6 33 53 1301.26 -8.44 339.|4 222.23 123.25 6 55 35 70].] -4.0! ]32.86

!!O.00 15 44 16 4677.07 3(3.60 192,97 Z"28.13 73.96 17 Z 13 4077.! 28.10 184.66

O|FFE/_NT|AL CORR£CTIONS H_O-C(_UR.e_. EXECUTION ACCURACY ORel T OETERMINATION ACCURACY

TOE -.1666 TRA -.3324 TC3 -.0003 8AU .4297 5(,7 _568._ _ i770.9 _] 452.7 57 292.6 SR 508.4 SS 876.0

ROE .3340 RRA .1750 RC3 2.|888 FAU .J032! RRT -.2606 RRF -.9614 RTF .2659 CRT -.9197 CR5 .9933 CST -.8755

FDE-|o5758 FRA -,2602 FC]-6.0844 8SP 5565 _ 1860,1 1_3 .0|74 R|] -,98l] LSA |044.9 NSA J38,2 $SA Z2.5
8OE .3753 8RA .3756 8C3 2.1888 FSP -!417 SOl 1777.8 S(;2 547.1 THA 95.29 ELl 577.8 EL2 !0! .| ALF J18.96

LAUNCH DATE _28 9 1969 FLIGHT TINE ||2.00 ARR|VAL DATE JUN ! !969

HELIOCENTRIC C..O_|C OISTANCE 515.137

RL 147.60 LAL .O0 LCL J40.07 VL 27.841 GAL -4.95 AZL g2.62 HCA 145.57 SI4A |29.71 ECC .16227 INC 2.62J0 V! ]0.!85

RP !O8.86LAP -|.56 LOP 283.66 VP 57.617 GAP -l.2g AZP 87.89 TAL 207.|9 TAP 550.75 RCA |08.67 APO 150.76 v2 34.810

RE 85.528 GL -|9.07 GP 50.05 ZAL 154.23 lAP 77.42 ETS 348,24 ZAE 130.|4 ETE 83.51 ZAC |01.30 ETC 144.7] CLP -70,!7
PLANETOCENTRIC CONIC

C5 !5.067 VHL 5.882 DLA -16.46 RAL 10.08 RAO 6567.6 VEL |1.68l PTH 2.05 VHP 4.383 DPA 54.62 RAP 2.|4 ECC !._480
LNCH AZNTH LNCH TZNE L-J TII4£ IN| LA7 IN| LONG ZNJ RT ASC IN| AZNTH IN| TIHE PO CST TIN XNJ E LAT ]NJ Z LONG

90.00 4 59 4 1610.01 -1.78 6.04 226,65 118.27 5 25 54 10|0.0 2.01 359.4!
90.00 12 51 45 53]|.1_0 27.54 242.63 252.27 83,|6 14 O 37 473!.8 26.]J 234.|6

;00.OO 6 || 8 1377.44 -2,88 348.33 _6,04 119.77 6 54 6 777.4 !.10 341.81

100.00 !4 E L>'4 5039.58 28.79 _"_D.95 232.08 81.59 J5 26 2| 4439.6 Z7.53 _]E.43

l!O.O0 6 58 52 |227,92 -5.68 335.25 LP24.30 123.76 7 |9 20 627.9 -1:21 329.03

liD.DO 15 3l 8 4761.86 52.03 J99.16 231.59 77.37 16 50 29 4161.9 29.96 190.56

ORBIT DETERNINATION ACCURACY

57 ]80.8 SR 675.I 55 956.7

CRT -.94_O CR5 .9972 CST -,9194

LSA 1223,0 NSA |40.7 SSA 18.5

ELI 767.0 EL2 1|l.5 ALF |!8.67

DZFFERIENTZAL CORR_.CTZONS NIO-COUR_E_ E]¢IECUTION ACCLMACv

TOE -.2342 TRA -.3454 TC3 -.241| 8AU .4642 $GT 66|.3 _ ]914.0 .5_5 438.0
ROE .4537 RRA .1438RC3 2.29"_3 FAU .09842 RRT -.53gO _ -.9649 RTF .5446

FOE-l.7085 FRA -.|614 FC3-5.655| BSP 61|3 S_ _025.l _5 .0396 Rl5 -.9842

8DE .5|06 _ .5742 Be5 2,3047 FSP -|382 5(;1 1949.9 SO2 546.7 THA 10|.46

LAUNCH DATE FEB 9 |969 FLIGHT TINE ||4.00 ARRIVAL GATE JUN 3 1969

HELIOCENTRIC CONIC

RL !47.60 LAL .00

RP 108.88 LAP -1.7_

RC 87.691 _L -2_.56

PLANETOCENTR|C CONIC

C3 15.656 VHL 3.957

LNCH 4ZNTH LNCH TIME

90.00 5 ]7 34

90.00 !2 7 44

100.00 6 46 42

|00.00 !] 41 18

1!O.OO 7 28 37

110.00 15 15 52

OIFFERENTIAL CCRRECTIONS

TOE -o]]0! TRA -.5521 TC5 -.4856 Bt_J .4990

ROE .5887 R'RA .0966 RC5 2.3339 FAU ,09132

F02-I.8096 FRA -.0457 FC5-5.0495 8SP 6663

8OE .6749 BRA .365! 8C5 2._859 FSP -1307

DISTANCE ]2|.465

L_X. |40.07 VL 27.846 GAL -4.90 AZL 93.|4 HCA |46.72 5MA L_.9.75 ECC .|6154 ZNC 3._361 V! ]0.J85

LOP 286.83 VP 37.616 GAP -.87 AZP 87.]8 TAL 207,03 TAP 353.74 RCA 108.79 APO 150.71 V2 34.804

GP 5].26 ZAL 132.70 ZAP 81.54 ET5 352.28 ZAE |27.07 ETE 89.09 Z_E 98.t4 ETC J46.43 CLP -75.76

DLA -|9.30 RAL ]1.90 RA0 6567,6 VEL ||,706 PTH Z.O6 VHP 4.538 DPA 56.01 RAP ]56.43 ECC 1.2577

L-I TI1_ _NJ LAT _NJ LONG ]NJ RT ASC |NJ A214TH IN| TIN_ PO CST T|N IN| 2 LAT IN| _ LCNG

1500.40 1.76 359.95 229.7] ||8.27 6 Z ]5 900,4 5.5_ 353.27

5458,65 28,23 25|.85 236._O 87.72 13 58 43 4858.6 27.62 243.23

1Z77.32 .5| 342.84 229,04 119.89 7 7 59 677.] 4.48 3]6.30

5|56.96 _9.65 229,56 253.9I 86.04 15 7 15 4557.0 28.79 220.87

||4_.99 -2.57 530.96 227.12 124.|0 7 47 4] 546.0 !.9_ 324.75

4861.O6 35.26 2136.6] _35.45 8|,63 16 ]6 53 4261.J 3!,75 197.73

NiD-COJR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

,_T 817.7 5_ L_0_9.6 SO3 4|2.9 5T 504,9 SR 855.4 SS IOZ8.6

RRT -.7180 RRIr -,9674 RTF .72]l ERT -.96|6 CR5 .9988 CST -.9493

S(_ 2|97.4 R_3 .0578 R|3 -.9859 LSA |422.6 HSA |44.| SSA 15.0

SOl 2128.7 5G2 545.4 THA j07.22 ELl 986.0 EL2 120.Z ALF 1_O.07

LAUNCH 0ATE FEB 9 |969 FLIGHT TINE ll6.00 ARklVAL 0ATE JUN 5 1969

HELIOCENTRIC CONIC DISTANCE ]_7.765

RL !47.60 LAL .O0 LCL 140,07 VL 27.847 GAL -4.84 AZL 9_.75 NCA I49.86 5NA

RP |08.90 LAP -1.88 LOP 289.99 VP 37.6|2 G_P -,47 AZP 86,76 TAL 206.77 TAP

RE 90.065 GL -26.46 GP 56,51ZAL 130.71 ZAP 85.29 ETS 356.72 ZAE l_.71ETE
PLANETOCENTRZC CONIC

C3 16.551 VHL 4.068 OLA -L_,84 RAL 14.Jl RAO 6567.7 VEL 11.74_ PTH 2.07 VHP
LN(.Ja AZNTH LNCH TINE L-I TIHE IN| LAT

90.00 6 27 35 J363.39 6.14

90.00 |! ]5 Z2 5620,96 E8.JO
I00.00 7 3J 46 l156.24 4.60

lO0.O0 !3 I] 52 5303.34 29.85

J10.OO 8 4 57 |052,18 1.02

I!O.O0 !4 57 lO 4980._7 54.07

OIrFEMENTIAL CORRECTIONS

TOE -.4608 TRA -,]466 TC] -.7|_1 _AU .53_2

ROE .7425 RRA .0318 RC5 2.5020 FAU .08239

FOE-_.B792 FRA .0767 FC5-4.3098 8SP 7238

80E .8739 8RA ,548| _C3 2.4099 FSP -1204

lL_9.76 £CC .16095 INC 3.7452 V| ]0,185

556.64 RCA 108.87 APO 150.6A V2 34.799
94.4| ZAC 95.04 ETC 148.39 CLP -81.44

4.767 DPA 57,57 RAP 350.4_ ECC 1.2724

IN| LONG IN| RT A,T_C IN| A214TH INJ TINE PO CST TIH iN| Z LAT IN| 2 LONG
352.25 234.0| 117.70 6 50 18 765.4 9.80 345.48

263.71 _40.42 93.66 J3 9 2 5021.0 _8.]! 255._5

536.18 233,|7 119.57 7 51 Z 556.2 8.51 329.57

240.43 2d0.51 91,76 14 42 15 470].] 29.77 231.63

3E6.06 230.94 124.17 8 22 29 452.2 5,49 319,84

215,84 240.46 87.02 16 2_ 10 438G.2 33.28 206.68

MIO-COUR.e_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT ]0|9.0 SGR 2|45.7 SG_ 579.7 ST 668.3 SR 1047.3 55 _090.9

RRT -.819"_ RRF -.9694 RTF .8240 CRT -.9742 CR5 .9995 CST -.9680

S_ 2375.4 R25 .0726 Rl3 -.9870 LSA |646.7 MSA !47.8 554 52.0

S¢,I 2512.7 SG2 542.2 THA J12.57 ELI 1235.8 EL2 J27.8 ALF 122.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-695

LAUNCH 0ATE FEB 9 ]969 FLIGHT TII_ I|8.00

HELIOCENTRIC CC_IC DISTANCE 334.037

RL ]47.60 LAL .00 LOL I40.07 VL 27.843 GAL -4,77 AZL 94,48 HCA J53,01 ,944

RP 108.91 LAP -Z.O3 LOP 293.15 VP 37.6(]5 GAP -.0B AZP 36.00 TAL 206,42 TAP

RC 92.449 GL -_O.8I GP 59.84 ZAL 128.22 ZAP 88,59 ET5 I .57 ZAE 120.08 ETE

PLANE TOCENTRI C CONIC
C3 J7.914 VHL 4,252 0L4 -26,50 RAL 16.79 RA0 6567.7 VELII.802 PTH 2.09 VHP

LNCJ't AZNTH LNCH TII4E L-I TINE IN] LAT IN] LONG IN] RT ASC rNJ AZMTH IN] TIHE

90.00 7 43 22 1]57.54 12.46 340.42 240.33 115.64 8 2 40

90.00 IO 40 59 3965.36 ::'5.82 281.05 245.14 IOZ.O4 |Z 18 43

100.00 8 34 31 992.38 I0.O2 327.03 239.06 118.31 B 51 3

lOO.O0 12 32 52 5505.7§ 28.51 255.16 245,71 99.38 14 4 16
liD.DO B 51 12 939.99 5.29 320.19 256.19 123.82 9 '6 52

llO.OO I4 32 20 5128.9I 35.99 227.44 246,46 93,88 15 57 49

DIFFERENTIAL CCRRECTION5 HI0-COUR,_E E)tJECUTICN ACCURACY

T0E -.6569 TRA -.52Z6 TC3 -.9014 BAU .§664 5_T 1250.5 S(,R 2232,3 5(;3 340.8

RDE .9200 RRA -.OflI9 RC3 2.|865 FAU .07224 RRT -.8769 RRF -.9910 RTF ,8817
FOE-1.9]79 FRA .1954 FC5-3.49II 8SP 7854 S_e 2558.7 R_3 .0839 RJ5 -.9978

_E 1.1190 8RA .3267 8C3 2.3650 FSP -1085 SG! 2501.8 ,_2 336.4 THA 117.53

LAUNCH OATE FEB 9 1969

ARRIVAL DATE JUN 7 1969

]29.75 ECC .16049 IN( 4.4816 Vl 30.185

3_9.43 RCA 108.91APO 150,55 V2 54.795

99.48 ZAC 92.03 ETC 150.59 (LP -87.20

5.086 OPA 58.62 RAP 344.05 EC( 1,2948

PO CST TIH IN] 2 LAT IN] E LONG
557.5 15.8J 335.35

5263.4 27.25 272.66

392.4 13.72 520.20

4903.6 29,51 246.58

340_L0 9.70 313.67

4529.9 34.15 219.20

OR81T 0ETERNINATION ACCURACY

5T 874.9 5R I246.9 55 1142.l
CRT -.9824 CR5 .9998 CST o.9796

LSA 1897.9 NSA 151.| 554 9.6

EL1 1517.3 EL2 154.5 ALF ]24.89

FLIGHT TINE 120.00 ARRIVAL DATE JUN 9 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00
RP 108.92 LAP -2.18

RC 94.840 GL -35.66

PLANETOCENTRIC CONIC

C3 _30. O22 VHL 4.475
LNCH AZMTH LNCH TIME

78.2| 7 50 25
I01.79 11 0 2

78.21 7 50 25

IOI.79 1I O 2

110.00 9 fl5 28

110.OO 15 54 IO

OIFFER1ENTIAL CORRECTIONS

TOE -.8748 TRA -.2706 TC3-1.0260 BAU .5948

ROE J.I210 RRA -.|617 RC5 1.97JJ FAU .06J06

F0£-1.9175 FRA .5092 FC5-2.6402 85P 8440

BO£ 1.4219 BRA .5152 8C5 2.2222 FSP -947

OISTANC£ 340.281

LOL 140.07 VL 27.836 GAL -4.69 AZL 95.40 HCA |56.15 SMA 129.68 ECC .16015 IN(: 5.5956 VI 30.185
LOP 2_.51 VP 37.5_ GAP .29 AZP 85.06 TAL 205.98 TAP 2.I3 RCA lOB.9] APO 150.45 v2 54.791

GP 63.28 ZAL 125.19 ZAP 9|.37 ET$ 6.87 ZAE 116._0 ETE 104.59 ZAC 89.11ETC 155.09 CLP -93.06

DLA -30.48 RAL 20.06 RA0 6567.8 VEL I1.89! PTH 2.11 VHP 5.523 0PA 59.81 RAP 337.26 ECC 1.3295

L-I TINE INJ LAT INJ LON_ INJ RT A,f_ INJ AZNTH INJ TIHE PO CST TIN INJ 2 LATINJ 2 LONG

1197.88 21.04 347._8 249.23 |12.58 8 l0 23 397.9 23.92 359.72

5675.44 21.O6 280.32 249.2_ I12.56 12 57 57 5275.4 25.93 272.65

1197.88 21.04 547.38 249.23 I|2.58 8 lO 25 597.9 23.92 _39.72
5875.44 21.O6 280.32 249.23 I12.56 12 57 57 5275.4 23.93 272.65

790.58 10.87 312.22 243.7I 122.61 10 8 "38 190.6 IS.lO 305.67

5330.73 51.99 242.82 253.II 102.75 15 23 i 4730.7 55.4J 253.88

NI0-_,_E EYJE(UTICN ACCURACY CRSIT 0ETERMINATION ACCURACY

5GT 150_.! _ L_86.9 St,.5 297.1 ST IJ26.9 ,SR 1458.2 55 1174.0

RRT -.9108 RRF -.9923 RTF .9162 CRT -.9876 CRS 1.0000 CST -.9867

5¢,B 2736.6 R2_ .0929 RI5 -.9884 LSA 2166.5 N5A 155.9,554 T.6

SGI 2695.| S_2 528.4 THA 122.3| ELI ]821.8 EL2 139.8 ALF 125.00

LAUNCH GATE FEB 9 1969 FLIGHT TIP_ |22.00 ARRIVAL 0ATE JUN 1] 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00

RP 108.93 LAP -2.32

RC 97.236 GL -40.99

PLANE TOCENTRZC CONIC

C5 _3.3_9 VHL 4.836

LNCH AZNTH LN(H TINIE

69.O0 7 5 54

lJI.OO J2 J6 46

69.00 7 5 34

l]l.O0 J_ |6 46

69.00 7 5 34

111.00 J2 ]6 46

OISTANCE 346.495

LOt. ]40.07 VL 27.826 GAL -4.59 AZL 96.57 PEA 159.28 SN4 129.6! £CC .]599] INC 6.5677 Vl 30.185

LOP 299.47 VP 37.586 GAP .65 AZP 83.65 TAL 205.46 TAP 4.73 RCA 108.88 APO 150.33 V2 34.798

GP 66.93 ZAL 121.58 ZAP 95.56 ET5 J2.73 ZAE JI2.04 £TE 109.32 ZAC 86.25 ETC |56.02 CLP °99.1!

CLA -34,73 RAL 24.06 RAg 6567.9 VEL 12.032 PTH 2.15 VHP 6,|26 DP4 60.96 RAP 329.82 ECC ].3849

L-I TII4E INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TINE PO CST TIN INJ Z LAT |NJ 2 LONG

1424.40 22.64 5.50 257.05 117.07 7 29 19 824.4 26.08 357.99

5725.9I 22.66 269.53 257.06 117.06 13 52 10 5125.9 26.10 262.02

1424.40 22.64 5.50 257,05 117.07 7 29 19 824,4 26.08 357.99

fl725.9l 22.66 269.55 257.06 117.06 15 52 10 5125.9 _6.lO 262.02

|424.40 22.64 5.50 257.05 I17.07 7 29 19 824.4 26.06 557.99

5725.9l 22.66 269.53 257.06 IJ7.06 15 52 1O 5]23.9 26.]0 262.02

DIFFERENTIAL CCRRECTION5 HIO-CCURSE EXECUTION ACCURACY

T0£-1.2009 TRA -.1764 TC5-1.0649 BAU .6177 5(,T 1774.7,f_,R 2310.7 _:,_ 251.7
ROE 1.3512 RRA -.2996 RC3 1.6640 FAU .04965 RRT -.9328 RRF -.9'933 RTF .9394

FOE-1.8835 FRA .4076 FCS-1.8379 85P 9052 .%8 2913.6 RZ3 .0985 RI3 -.9892

80E 1.8077 BRA .3477 8C5 1.9756 FSP -805 .f_I 2867.7 .f_.2 315.3 THA 127.01

LAUI_k',,H _ATE F£_ 9 1969 FLIGHT TINE 124.00

HELIOCENTRIC CONIC DISTANCE 552.676
RL ]47,60 LAL .00 LCI. 140o07 VL 27.812 GAL -4.49 AZL 9_,|3 PICA 162.40 SHA

RP 108.94 LAP -2,45 LOP 302.63 VP 57,573 GAP 1,O0 A2'P 82.24 TAL L_4,84 TAP
RE 99.656 GL -46.73 GP 70.89 ZAL 117.4I ZAP 9_,08 ET$ 19.46 ZAE 107.54 £T£

PLAN[TOCENTRIE CONIC
C3 29.051 VHL 5,588 OLA -_9.11 RAL 28._ RAO 6568.2 VIEL 12.264 PTH 2.21 VHP

LNCH AZHTH LNCH TINE L-I TINE IN] I,JIT IN] LONG IN] RT ASC IN] A2NTH IN] TINE

61.82 6 47 16 I589.47 23.52 19.27 266.92 122.53 7 13 46
_18.18 13 14 12 5663.75 23.33 263.25 266.93 122.52 I4 48 58

61.82 6 47 1_ 1589.47 25.32 19.27 266.92 I22.33 7 13 46
ZJB.]8 15 14 I2 5665.75 23.53 265.25 266.93 122,32 14 48 38

61.82 6 47 16 1589.47 25.52 19.27 266.92 I22.53 7 15 46

118.18 15 14 12 3665.75 23.53 265.25 266.95 122.32 14 48 38

DIFFERENTIAL CORRECTIONS HIO-CO.MS_ EXECUTION ACCURACY

TOE-1.6605 TRA -.OIIO TC3-J.O009 8AU .628| S_T 2069.0 Sr,,R 2280.2 S_5 205.9

R_E 1.5998 RRA -.4769 RE5 1.2718 rap .03824 RRT -.9479 RRF -.9944 RTF .9567

FOE-1.8115 FRA .493t FCS-I .1405 8SP 9589 5G8 5079.0 R_3 .I0_8 R13 -.9_3

BOE _.3057 8RA .4770 8C3 1.6184 FSP -656 .%] 3039.0 S(,2 494.6 THA 132.07

ORBIT DETERNINATION ACCURACY

ST 1425.J SR 1606.7 S5 ]185.2

CRT -.9950 CR5 I.O00O C5T -.9913
LSA 2448.1 MSA 155.0-554 5.9

ELI 2142.9 EL2 143.3 ALr J31.54

ARRIVAL OATE JUN 13 |969

129.51 ECC .15976 INC 8.1349 v] 30.]85
7.24 RCA 108.8_ APO 1.50._0 v_ 34.786

1]4.67 Z_C 83.37 ETC _59.74 CLP-lDS.69

6.977 OPA 62._O RAP ]?J.47 ECC ].477H

PO CST TIN IN] ? LAT IN] ? LONG
989.5 27.41 I_._

5065.7 27.42 258.06

989.5 27.41 12.08

5065.7 27,42 258.06

989.5 27.41 12.08

5065.7 27.42 _58.06

CRSIT DETERNINATION ACCURACY

5T ]765.9 SR ]713,0 35 I167.9

CRT -.993] CR5 .9999 CST -.9942
LSA _719.0 NSA ]55.7 55_ 4.5

ELI 2456.0 ELI |44.3 ALF 135.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69)

LAUNCH _AT[ FEB 9 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00

RP |08.94 LAP -2.58

RC 102.038 GL -52.70

PLANCTOCENTRIC CONIC

(3 39.184 YHL 6.260

LNCH AZNTH LNCH T|14_

55.71 6 44 28
124.29 14 4 48

55.71 6 44 28

124.29 14 4 48

55.71 6 44 28

124.29 14 4 48

FLIGHT TINE 126.00 ARRIV4L CATE JUN ]5 J969

LOL 140.07 VL 27.796 GAL
LOP 305.80 VP 37.560 GAP

GP 75.28 ZAL 112.77 ZAP

OISTkNC£ 358.817

-4.37 AZL 100.35 HCA 165.50 SHA

1.32 AZP 79.9_ TAL 204.13 TAP
95.90 £TS 27.93 ZAE 102.57 ET£

129.39 ECC .15968 INCID.3497 V| 30.185
9.63 REJ 108.73 APO 150.06 v2 34.7H4

121.41ZAC 80.37 ETC 165.21CLP-lJ3.84

DLA -43,34 RAL 34.95 RAO 6568.5 VEL J2.671 PTH 2.30 VHP 8.228 OPA 62.75 RAP 311.58 £CC 1.6449

L-I TIN(_ [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII4E PC) (ST TIH ]NJ ? LAT INJ ? LONG

1739.08 22.40 31.47 279.04 128.12 7 13 27 1139.1 27.18 Z4.81
5667.27 22.41 264.68 279.05 128.12 15 39 16 5067.3 27.19 258.02

1739.08 22.40 31.47 279.04 128.12 7 13 27 1J39.1 27.18 24.81

5667.27 22.41 264.68 279.05 126.12 13 39 J6 5067.3 27.19 258.02
1739.06 22.40 31.A7 279.04 128.12 7 J3 27 1J39,1 27.18 24.81

5667.27 22.41 264.68 2?9.05 128.12 J5 39 16 5067.3 27.19 258.02

DIFFERENTIAL CORRECTIONS MIO-CCX)RSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

T0£-2.3452 TRA .2_40 TC_ -.8365 8AU .6|89 ._T 2413.0 S4_ 2156.2 5G3 162.5 ST 2149,3 SR 1694.B 55 I_25.0

ROE 1.8292 RRA -.6904 RC3 .8343 FAU .O2751 RRT -.9399 RRF -.9948 RTF .9720 CRT -.9945 CRS .9998 CST -.9964
FOE-I.71_O FRA .5621 FC3 -.6078 8SP J0135 S_ 3237.3 R23 .0968 R13 -.99_*0 LSA 2955.8 MSA 146.6 55A 3.3

80E 2.9742 BRA .7465 6C3 J ,t8|3 F,_ :_ -518 5G1 3203.3 SG2 455,5 THA 13_.37 ELI 2733.7 EL2 139.1 ALF 141.78

LAUNCH DATE FEB 9 1969 FLIGHT TINE 1_8.00 ARRIVAL DATE JUN 1_ 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00
RP 108.93 LAP -2,70

RC |04.44! GL °58.47

PLANETOCENTRIC CONIC

C3 59.502 VHL 7.714

LNCH A2"MTH LNCH TIH_
50.87 6 54 44

129.13 14 51 34
50.87 6 54 44

129.13 14 31 34

50.87 6 54 44

129.13 14 51

DIFFERENTIAL CORRECTIONS

TD£-3.4626 TRA ,8688 T(_ ".5874 BAU .5634

RO£ 1.0038 RRA -.8822 RC3 .39fl6 FAu .01750

rOE-i.6OiO FRA .6291 F(3 -.2546 8SP 10551

eoE 3._042 eRA J.2381 8C3 ._82 FSP -390

0ISTANCE 364.904

LOL 140.07 VL 27.776 GAL -4.24 AZL 103.7_ HC4 168.57 5NA 129.26 ECC .15965 INC13.7303 VI 30.185

LOP _08,96 VP 37.545 GAP 1,63 AZP 7_,5_ TAL 203.33 TAP 11.90 RCA 108.62 APO 149.90 V2 34.783

GP 80.20 ZAL 107.79 ZAP 95,96 ETS 41.07 ZAE 96.88 ETE 132.62 2AC 77.O1ETC 175.50 CLP-|27.60

DLA -46.93 RAL 42.10 RAO 6569.I EL 13.448 PTH 2.46 VHP 10.198 DPA 62.84 RAP 299.78 ECC 1.9792

L-I TIHE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TII_ PO (ST TIN INJ 2 LAT INJ 2 LONG

1890.72 19.12 42,40 293.18 133,72 7 26 14 1290.7 24.33 36,4?

5724.04 19.13 26(5.87 293.I9 133.7| J6 _6 58 5124.0 24.55 260.93

1890.72 19.12 42.40 _3.J8 133.72 7 _6 14 12_O.7 _4.53 36.47
3724.04 19.I3 266.87 29_.19 13_.71 16 26 38 5124.0 24.35 260.93

1890.72 19.12 42.40 293.18 133.72 7 26 14 1290.7 24.53 36.47

5724.04 19.13 266.87 293.19 I33.7| I6 26 58 5124.0 24.55 260.93

NI0-CCURSE EXECUTION ACCURACY CRBIT 0ETE_IN_TION ACCURACY

$6T 2886.0 SGq 1737._ $63 123.3 S7 2587,6 SR 1370.5 SS 1063.4

RRT -.9_73 RRF -.9927 RTF .9860 CRT -,9948 CRS .9992 CST -.998J

$68 3378.9 _3 .O857 RI3 -.9942 LSA 3112,6 MSA J2_.3 $5A _.4

$61 3357.1 $62 383.4 THA 149.O3 ELl 2925.5 EL2 123.3 ALF 152.16

L_UNCH 0_r£ rED 9 1969 FLIGHT TII4_ 130.00 ARRIVAL 0ATE JUN 19 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .DO LOt. |40.07 VL

RP 108.95 LAP -2.81L_ 312.12 VP
RE 106.844 GL -63.15

PLAI_.TOC_NTRIC CONIC

C3 107.420 VHL 10.364
LNCH AZMTH LN_H TJ_

48.22 7 17 12

131,78 15 32 16

48.22 7 17 12

J31.78 15 32 16

48.22 ? 17 12

131.78 15 32 16

DISTANCE 370.901

27.755 GAL -4.08 AZL 109.51 lick 171.57 SMA 129.1! £CC .15961 VI ]0.185

31.5_9 GAP 1.91AZP 70.6_ TAL 202.39 TAP 13,96 REd 108.50 V2 34.783
GP 84,67 ZAL 102.70 ZAP 95.28 ETS 71,69 ZAE 89.87 ETE 161.25 ZAC 72.76 CLP-I?I.87

OLd -48.97 RAL 50.02 RAO 6570.1 VEL i5.125 PTH 2.72 VHP 13.641 OPA 61.43 RAP 285.61 ECC 2.7679

L-! TIM(E INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TII_ PC) CST TIM INJ 2 LAT INJ 2 LONG

2047.85 13.09 5J.26 308.33 137.63 7 51 20 1447.9 18.93 45.99

5836.25 13.10 271.35 308.35 137.62 17 9 32 5236.2 18.94 266.08

2047.85 13.09 51.26 _08.33 137,63 ? 51 20 1447.9 I8.93 45.99

5836.23 13.10 271.35 _08.35 137.62 17 9 32 5236.2 18.94 266.08

2047.85 13.09 51.26 308.33 137.63 7 51 20 1447.9 18.93 45.99

5836.25 13.10 271.35 ._8.35 137.62 17 9 32 5236.2 18,94 266.08

INCJ 9.5128

APO 149.72

ETC 203.72

DIFFER[NTIAL CCRI_CTIONS

TOE-5.3118 TRA 2.1161 TC3 -.2731 BAU .3961

ROE -.1670 RRA -.3790 RE3 .0_5 FAU .00_2

FOE-1.5296 FRA .7249 rE3 -.D646 BSP 10999

DOE 5.3145 8RA 2.1498 8C3 .2758 FSP -289

LAUNCH OATE FEB 9 1969

HELIOCENTRIC CONIC

RL .147._ LAL .(30

RP 108.94 LAP -2.91
RE IO9.246 GL -64,37

PLAN£TOCENTRIC CONIC

C3 254.536 VHL 15.954

LNO4 A_MTH LNO4 TIME L-I TINE INJ LAT
50.17 7 3J 43 2179.46 5.45

129.83 15 5_ 30 712.38 5.46

50.17 7 51 43 2179.46 5.45

129.83 J5 53 30 712.38 5.46

50.17 7 51 43 2179.46 5.43

129.83 15 53 30 712.38 5.46

DIFF_.R_F.NTIAL CORRI[CTION5

TOE-1.4503 TRA 2.3789 TC3 -,0096 8AU
ROE-7.6245 RRA 3.3660 RC3

F02-1,6288 FRA .9723 re3

BOE 7.7575 _RA 4.1218 8C3

MI0-COURSE EXECUTION ACCURACY

$6T 3A81.2 _ 341,7 $63 90.8
_R? -.2683 i_ r -.3548 R?r .9962

S_ 3498.0 R23 .0679 RI3 -.9964

SGI 3482.6 S_2 327.1 TH_ 178.36

FLIGHT TINE 132,00

DISTANCE 376.693

LOL 140.07 VL 27.731 GAL -3.88 AZL 121.32 H_ 174.40 SHA I28.95 ECC .15940

LOP 315.28 VP 37.512 GAP 2.13 A2'P 5B.BO TAL 201,21 TAP 15.62 RCA _0B.39

GP 79.94 ZAL 97.85 ZAP 93,9I ETS 137.90 ZAE 79.80 ETE 225.51 ZAC 66.19

OLA -47.46 RAL 57.01 RAD 6371.5 VlEL 19._87 PTH 3.10 VHP 20.71! DPA 56.42

INJ LON6 INJ RT AS( INJ A214TH INJ TIME PO CST TIH
55.70 3_'ZJ.97 137._2 8 28 2 1579.5

301.0_ 3_1.99 137.22 16 5 22 112.4

55.70 321.97 137.22 8 _8 2 t5?9.5

301.08 3_1.99 137.22 16 5 22 1J2.4

53.70 321.97 137.22 8 28 2 1579.5

_DI.08 3_J.99 137,2_ 16 5 22 112.4

HI0-COUR_ EXECUTION ACCURAC_

,2204 5_T 1364.5 $6R 3276.6 SG3 67,6

•064I FALP,00453 RRT .81_6 RRIr .98_ RTF .8921

.0154 8SP 11075 _ 3549,3 R23 -.0668 R13 .9976

.0648 FSP -214 $61 3471.4 $62 .739.7 THA 70.24

ORBIT 0£TER_IN_TION ACCURACY

ST 2984.8 5R I33.0 SS 1019.7

CRT .5337 CRS -.3257 CST -.9994

LSA 3154.9 NSA 115,3 5SA 1.8

ELl 2985.7 EL2 110,7 ALF 1.42

ARRIVAL DATE JUN 21 1969

INC31.3248 VJ _O.185

APO 149.50 v2 34.784
ETC 268.71 CLP 112.98

RAP 269.I9 £C( 5.1890

INJ 2 LAT INJ Z LONG

11.28 50.59

11.30 295.96

11.28 50,59

11,30 295.96

11.28 50,59

11.30 295.96
CR_IT DETER_INAT|ON ACCURACY

ST 630.3 .SR 2790.2 SS 1082.8

CRT .9038 CRS -.9979 CST -.929_

LSA 5048.2 HSA 271.6 SSA .8

[L| 29_9.8 EL2 267.6 ALF 78.21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693

LAUNCH DATE FEB 9 J969 FLIGHT TIE 134.00 ARRIVAL CA T[ JUN 25 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .OO LCY.. 140.07 VL 27.706 GAL

RP 108.94 LAP -3.00 LOP 318.45 VP "37.494 GAP

RC 111,64fl GL -fl4.81GP 61.79 ZAL 93.87 ZAP
PLANETO(ENTR|C CONIC

C3 886.394 VHL 29.772

LNO.I AZMTH LNCH TIN[

66.23 9 8 4

113.77 14 50 J7

66.23 9 8 4

113,77 14 50 17

66.23 9 B 4

113,77 14 50 17
OIFFERENTIAL CORRECTICN5

TOE 4.1831 TRA .4060 TC3 -,0593 BAU 2,51_(_

RO-IO.9081 RRA 8.6406 RC3 ,LE]40 FAU-.04OgJ

F02-E.1420 FRA 1.7944 FC3 .0400 B_ ° |0086

8OE11.6827 BRA B.6502 BE3 ,2125 FSP -J75

01STANCE 381.784

-3,53 AZL J31.62 /.K:A I76.59 5_44 I_8.77 ECC .J5842 fNC61,6232 vJ 30.J85

2.|6 421= 18.42 TAL |99.32 TAP J5.91RCA I08.37 APO J49.17 v2 34.785

9'Z.|8 ET$ I69.06 ZAE 60.86 ETE 254.57 ZAC 52.65 ETC 303.64 CLP 94.61

0LA -36.33 RAL 58.66 RAO 6572.9 _EL 31.744 PTH

L-! TIME |NJ LAT

21395.84 -.02

I014.37 -.00

2O95,8A -.02

1014.37 -.(30

2095.84 -.02

1014.37 -,00

3.48 VHP 37.941 0PA 4|.45 RAP 251,91EC(15.5678

|NJ LONG XNJ RT A,f_ |NJ AZI4TH TNJ TI14[ PO (ST TEN |NJ 2 LAT INJ 2 LONG
43.61 328,67 126.33 9 43 0 I495.8 4.7! 37.56

322,33 328°68 126,33 15 7 12 414,4 4.72 316.31

43.61 326,67 126.33 9 43 0 1495.8 4.71 37,56

322.35 328.68 J26.J3 15 7 12 4|4,4 4.72 316.31

43.6J 326.67 |26.33 g 43 0 1495.8 4.71 37.56

3_._ _B.68 |26,3J |5 7 I2 414.4 4.72 316.31

N_O-CCUR_ EXECUTION ACCURACY C_B_T DETERMINATION ACCURACY

_T _!4.3 SGR 31_4.8 ST,3 55.3 ST 805,6 SR 2188.9 SS 1415.7

RRT -.68|2 RRF .999_ RTF -.6607 CRT -.9483 CRS -.9999 CST .9433

._ 3303.3 RE3 -.0_1 R13 .9978 LSA 2717.1 HSA 249.3 5SA .4

_1 3243.6 ._2 635.7 THA 101.14 ELI 2320.0 £L2 241.2 ALF 109.46

L._UN(.H DATE FEB 9 J969 FLI_A7 TJNE J3_.O0 ARRIVAL DATE JUN 25 J969

I"Ir.LZOCENTRZC CONIC

RL 147.60 LAL .00

RP 108.93 LAP -3.08

RC 114.042 GL 53.93

PLAI'4[TO_ENTRIC CONIC

C3 932.994 VHL ]O.545

LNCH AZNTH LN(H TINE
29.6_ 15 27 57

150,38 I 29 _5

Z9.62 J5 27 37

150.38 I 29 23

29.62 15 27 57

150,38 I 89 23

OISTANCE 39J.8tj

LGL 140.07 VL 27.679 GAL -4.J6 AZL _.57 H(_ 183.45 SNA 128.58 £CC .16442

LOP 321,6l VP 37.4?6 GAP 3.52 AZP J53,39 T/4. 202,01 TAP 25.46 RCA 107.44

GP -62.26 ZAL 94.34 ZAP 93.60 ET$ 180.|5 ZAE 64.L_0 ET£ 96.40 ZAC 79,16

OLA 64.2! RAL 5.89 RAD 6572.9 VEL 32.4?0 PTH 3.49 VHP 37._O4 OPA -73.28
L-! TINE !NJ LAT |NJ I_ !NJ RT A_ !NJ A2NTH !NJ TINE PO CST TIN

5056.61 .17 243.32 275.96 25.79 J6 52 I4 4456.6

3346.71 .18 100.65 275._ 25.79 2 25 I2 2746.7

5036.6J .J7 243.32 273.98 25.79 J6 52 J4 4456.6

3346.71 .18 I00.65 273._5 25,79 2 25 12 2746.7

3056.61 .17 243.32 27_.98 25,79 16 _£ J4 4456.6

3346.71 .18 |00,65 27S.96 25.79 2 25 12 2746.7

JNC63.4273 Vl _0.165
APO 149.72 V2 34.767

ETC 57.65 CLP 97.76

0_FFERI_Nr[AL CORRIEEr[C_L_

TOE-3.2921 TRA J._37 TC3 -.0941B_J 2.6496

R0-15.0335 RRA 2.1980 RC3 -,2082 FALP.04347

FOE 3.O414 FRA -.4457 FC3 .0403 BSP 10167

80£15.3898 8R_ 2,9_O_ BC3 .2265 FSP -175

_ZO-(_ORSE EXECUTION ACCUR_C_

SGT 1201.5 Sr_ 3235.3 S_3 56.2

RRT ;8446 RRF -.9999 RTF -.8424

3451.2 _3 -.0626 RI3 -.9979
SGI 3396.4 .%2 612.7 THA 71.98

RAP I8|.62 ECC16.3547
INJ 2 LAT INJ 2 LONG

-7,03 240.24

-7.02 97.57

-7.03 240.24

-7.02 97.57
-7.O3 240.24

-7.02 97.57

CRBIT OETER_JNAT!ON ACCURACY
ST 668.9 SR 2834.5 SS 1848.3

CRT .9572 CRS 1.0000 CST .9573

LSA 3444,1MSA 190,1 SSA 1.0

EL1 2906.3 EL2 188.8 ALF 77.22

LAUNCH 0ATE FEB 9 1969 FLIGHT TII_ 138.00 ARRIVAL 0ATE JUN 27 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00 LOt. 140.07 VL

RP 108.93 LAP -3.16 LOP 324.78 VP

RC 116.435 GL 63.75 GP -78.65 ZAL

PLAN[T(_"_NTR_C CONIC
C5 294.162 VHL 17,151 0LA 67.00 RAL 340._3 RAO 6571.7 VEL

LN(.J-I A_HTH LINCH TIM_ L-I T|NE INJ LAT

_6.35 13 38 33 4974.67 -5.67
153,65 23 51 1 3242,04 -5.66

26.55 13 38 33 4974.67 -5.67

153.65 23 51 1 3242.04 -5.66

_6,35 13 38 33 4974.67 =3.67

153.65 23 51 1 3242.04 -5,66

OIFFER_.NT_AL C(::)RRIECT/ON5

TOE 1.8885 TRA ,5660 TC3 -,0246 BAU ,4366

ROE-7.1927 RRA 5.3976 RC3 -.|083 FALP.004LP'Z

FOE 1.6987 FRA -.6892 FC3 .0124 BSP 12090

BO£ 7.4365 BRA 3.4444 BC3 .Ill0 FSP ;L_'_9

O!STANCE 396,908

27,650 GAL -3._O AZL 56.11 PEA 185.67 SMA 128.38 ECC .16341 INC33,6854 Vl 30.195

37.458 GAP 3.54 AZP I23.76 TAL 200,I1 TAP 25.78 RCA 107.40 APO 149.36 V2 34.790

97,15 ZAP 96.65 ET$ 198.01 242 B2.g0 £TE 114,11ZAC 9_.92 ETC 77.80 CLP 126,03

20.383 PTH 3.16 VHP 20.491 0Pk -76.77 RAP 103.54 ECC 5.8412

INJ LONG INJ RT k._ INJ AZlATH INJ T_NE PO CST TIN INJ 2 LAT JNJ 2 LONG

243.04 247.93 23,32 15 ! 28 4374.7 -13.02 240.24
96,72 247.91 23.12 24 45 3 2642.0 -13,01 93.92

243.04 247,93 23,J2 15 I 2B 4374.7 -13.02 240.24

9_.72 247,91 23.12 24 45 3 2642.0 -J3,01 93.92

243,04 247.93 _3.12 15 | 28 4374.7 -13.02 240,24

96,72 247.91 23.12 24 45 3 2642.0 -13.01 93.92

M!0-O_UR_ E)0ECUT!ON ACCURAC_ OR_IT 0ETERM_N_T_ON _CCURACY

_T 799,6 ,_ 3768,2 ,_3 70._ ST E47.4 SR 2556.0 SS 1052.3

RRT -.0260 _ -.9961 RTF ,1057 CRT -.8396 CRS .9989 CST -.8637

S_ 3871.7 R_3 -.0787 R13 -.9962 LSA 2618.0 MSA 344.2 SSA 1.5

5G1 3788,3 SG2 799,3 THA _O.33 ELl 2614.2 EL2 343.8 ALF 102.22

L_UNO'I OATE FEB 9 1969 FLI_qT TIN([ 140.00 ARklV_L DATE JUN 29 1969

I'_L|(XENTRIC CONIC

RL 147,60 LAL .OO

RP 108.91 LAP -3.22
RC 118.823 GL 64.03

PLANETOCENTRIC CONIC

C3 135.615 VHL. 11.645

LNCH AZMTH LNCH TIME

29.17 13 26 20

150.83 23 25

29.17 13 26 _O

150.83 23 25

29,17 13 26 2O

1_O.83 23 25

0!STANCE 402.6,10

COL 140.07 VL _7.620 GAL -3.36 AZL 67.68 HC4 188.50 SMA i_.18 ECC .16352

LOP 327.93 VP _7.438 GAP 3.74 A2'P 112.10 TAL J98.74 TAP 27.25 RCA J07.22
GP -79.39 ZAL _.9_ ZAP 100.61ET$ 204._6 Z/_ 93.00 ETE 180,14 ZAC 99.45

OLA 64,59 RAL 335.68R40 _570,5 _EL 16.0_0 PTH 2.83 VHP 13.637 DPA -70.25

L-! T!NE !NJ L._T !NJ _ |NJ RT 48_ _NJ A2NTH INJ TIME PO CST TIN

4845.0_ -12,92 23_.I_ 239.42 26.12 14 47 5 4245.0
3131.77 -12.91 94.95 239.40 26.12 24 18 IO 2531._

4845,02 -12.9_ 2_8.13 239.42 26.12 14 47 5 4245.0

3131.77 -J2,9J 94.9_ 239.40 26.12 24 JB JO 2531.8
4845.02 -12.9_'_ 238.13 239.42 26,12 14 47 5 4245.0

9191.77 -12.91 94,93 2_9.40 _6.12 24 18 10 253_,8

OJFF[R1ENTZAL CCRI_CTJON5

T0£ 4.4314 TRA-2o5744 TO3 -.1457 8AU .2717

ROE -.9954 RRA 1.3604 RC3 ,0349 FAU .O109_

FOE 1.4016 FRA -.7402 FC3 -.0700 BSP 12746

BO£ 4.5419 8RA 2.9117 8C3 ,1499 FSP -313

IN(:_2.3215 VJ 30.185
APO 149.15 V2 34.794

£TC 144.8_ CLP-|7_._?

RAP 7_.38 £CC 3.2319

INJ 2 LAT INJ 2 LONG
-20.07 _34._1

-_0.06 91.63

-20.07 234 ._l

-2_ .06 91.63

-20.07 234.81

-_0.06 91 .63

ORBIT 0£TERMINATION ACCURACY

ST 2353.3 5R 677.4 55 866.1

CRT -.9298 CRS .9176 (ST -.9995

LSA 2585,9 MSA 245.4 SSA 1.8

ELI 2437.0 EL2 240.7 _LF 164.96

MIO-(OJR_IE EXECUTION ACCURACY

S_T 3685._ _ 16_k_,9 SG3 95.5

RRT -.9448 RRF -.9254 RTr .9974

4032.5 R23 -.I041 R13 -.9933

S¢,1 4002.1 _2 493.9 THA 156.86

1625



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 196{3-69)

LAUNCH 04TEFEB 9 1969

HELIOCENTRIC CONIC

RL I47.C_ LAL ,DO

RP J08,90 LAP -3.27

RC 121.L_O6 GL 61.67

PLANETOCENTRIC CONIC

G3 BO. 172 VHL B.954

LNCH AZHTH LNCH TINE

32.33 13 42 21

147.67 23 26 57

32.33 13 42 21
147.67 23 26 57

32.33 13 42 21

FL|GHT TIHE 142.00 ARRIVAL DATE JUL J |969

DISTANCE 406.534

LOL 140.07 VL 27.588 GAL -3.34 AZL 73.37 HCA

LOP 33|.11 VP 37.419 GAP 3.98 AZP 106.31 TAL

GP -73.56 ZAL 102.34 ZAP I0§.00 ETS 297.08 ZAE

J�J.Sl SMA 127.96 ECC .16398 1NC16.6286 Vl 30.185

197.49 TAP 29.0I RCA I06.98 APE) 148.94 VZ 34.798
100.06 £TE 212.17 ZAC 103.54 £TC 177.84 CLP-156.07

DLA 61.92 RAL 337.79 RA0 6569.6 VEL I4.|96 PTH 2.59 VHP 10.347 0PA -63.88 RAP 59.05 ECC 2.3194

L-I TII4E JNJ LAT INJ L(_NG iNJ RT ASC iNJ A_4TH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

4722.16 -I9.17 232.33 237.12 29.89 I5 ! 3 4122.2 -26.0fi Z28.32

]033,83 -19,15 92.81 237.10 29,89 24 17 31 2433.8 -26.03 88.80

4722.I6 -I9.l? 232.33 237.I2 29.89 J5 l 3 4122.2 -26.05 728.32

3033.83 -19.15 9"Z.8! 237.10 29.89 24 17 31 2433.8 -26.O3 88.80

4722.16 -]9.I7 232.33 237.12 29.69 J5 1 3 4122.2 -26.05 228.32

92.8J 237.10 29.89 24 |7 31
MI0-COURE EXECUTION ACCURACY

SGT 4067.2 _ 740,T _3 127.I

AWT ,8684 RA_r .9Z91 RTF .987fi

_,B 4134.0 RZ3 .1104 RJ3 .9894

SG| 4||B.I $GZ 362.6 THA 9.06

147.67 23 26 57 ]033.83 -J9,15
DIFFERENTIAL CORRECTIONS

TOE 3,3600 TRA-2.4546 TC3 -.4778 BAU .5239

ROE 1.OO26 RRA -.2361 RC3 -.I027 FAU .02197

FOE 1.4444 FRA -.781B FC3 -.2372 6SP J3083

BO£ 3.5256 BRA 2.4659 8C3 ,488P FSP -421

LAUNCH DATE FEB 9 1969

HELICCENTRIC C_NIC

RL 147.60 LAL .130

RP 108.89 LAP -3.32

RC 123.581 GL 58.61
PLANETOCENTRIC CONIC

C3 54.886 VHL 7.409
LNCH A2'_4TH LNCH TINE

35,30 14 5 4
144.70 23 34 51

35.30 14 5 4

144.70 23 34 51

35.]0 I4 5 4

144,70 23 34 51

OIFFERENTZAL CCRRECTIONS

TOE 2.5957 TRA-2.2827 TC3 -.9788 BAU .7635

ROE 1.069J RRA -.5557 RC3 -,3529 FAU .03819

FOE 1.4269 FRA -.9430 F¢3 -.6023 8SP 18591

BOE 2.8072 8RA 2.3494 9C3 1,0404 FSP -821

FLIGHT TINE 144,D0

OISTANCE 414.46|
LOL 140.07 VL 27.555 GAL -3.14 AZL 76.71P_

LOP 334.28 VP 37._ GAP 4.23 A?P I02.87 TAL

GP -67.21ZAL 104.17 ZAP I09.57 ETS ]05.34 ZAE

2433.B -26.05 B8,BO

ORBIT DETERNINATION ACCURACY

ST 2383.4 SR 648.7 SS 874.1

CRT .959_ CRS -,9833 CST -.9949

LSA 2613.4 MSA 188.8 554 2.3

ELI 2463.0 EL2 176.1ALF 14.72

ARRIVAL DATE JUL 3 1969

194.59 SNA 127.74 ECC .16467 INC13.2885 Vl ]O.185

196.29 TAP _O.BB RCA 106.70 APO 148.77 v2 34.803

105.65 ETE 219.01ZAC 106.59 ETC 185.85 CLP-I49.SG

DLA 59,42 RAL 34|,63 RAO 6569.0 VEL 13.276 PTH 2.43 VHP 8.523 DPA -57.91 RAP 51.25 ECC 1.9033

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4618.37 -23.84 2#6.46 236.50 33.79 15 22 2 4018.4 -]0.40 721.72

2956,79 -23,83 90,54 236.49 33.79 24 24 8 2356.8 -30.39 Bfl.81

4618.37 -23.84 226.46 236.50 33.79 15 22 2 4018.4 -]0.40 221.72
2956,79 3_3.8_ g0.54 236.49 33.79 24 24 8 2356.8 -30.39 85.81

4618,37 -23.84 2_.46 2_6,50 33.79 15 22 2 4018.4 -]0.40 221.72

2956.79 -_3.83 90.54 236.49 _3.79 24 24 8 2356.8 -]0.39 85.81
NI0-COURSE EXECUTION _CCURACY ORBIT DETERNINATION ACCURACY

.S_T 4763.2 SGR |29_.5 _3 174_3 ST 2261.7 SR 864.9 S5 872.4

RRT .9708 _ .9934 RTF .9865 CRT .9837 CR$ -.9972 CST -.9943
4434.8 R_3 .1290 RI3 .9893 LSA 2568.8 HSA 161.1 SSA 2,9

$GI 4444.9 SG2 297.3 THA 16.48 ELI 2417.1 EL2 145.7 ALF ?0.69

LAUNCH 0ATE FEB 9 1969

HIlL IO(ENTRIC CONIC

RL 147.60 LAL .O0

RP ]08.87 L4P -3.35

RC 125.948 GL 55.49

PLANE TOCENTRIC CONIC

C3 41.202 VHL 6.419

LNCH AZMTH LNCH TIME

37.96 14 28 47

142.04 23 44 41

37.96 14 28 47

142,04 Z3 44 41

37.96 14 28 47

FLIGHT Till[ 146.00

DISTANCE 420.45]

LC_ 140.07 VL 27.52_ G.AL -2.92 4ZL 78.90 HCA 197.69 SMA 127.51 ECC .16543

LOP 337.45 VP 37.380 GAP 4.49 AZP 100.58 TAL 195.02 TAP 32.72 RCA 106.42

GP -61.25 ZAL 105.42 ZAP 114.10 ETS ]08.41 ?AE 110.27 ETE 220.1E ZAC 109.14

0LA 57,21RAL 345.84 RAD 6568.6 VEL I2,750 PTH 2.32 VHP 7.420 OP4 -52.28

L-I TIHE INJ LAT INJ LONG INJ RT AS,C INJ AZNTH INJ TIME _ CST TIM

45_3.21 -27.16 220,91 236.55 37.49 15 44 20 3933.2

2898.51 -27,15 88.37 236.54 37.48 24 33 0 2298.5

4533.21 -27.16 2_0.91 _36,55 37.49 J5 44 20 3933,2

2898.51 -27.15 88.37 236.54 37.48 24 33 0 2298.5

4533,21 -27.16 220,91 236.55 37,49 15 44 _O 3933.2

ARRIVAL DATE JUL 5 1969

INCll.0950 V1 30.J65

APO 148.60 vz 34.808

ETC 188.33 CLP-148.12

R_P 46.2! ECC 1.678J

INJ ? LAT INJ Z LONG

-33.39 215,51

-33.38 82.97

-33.39 215.51

-33.38 82.97

-33.39 215.5J
142.O4 23 44 41 2898.51 -27,15 88.37 236,54 37,48 24 33 0

0IFFERENTIAL CCRRECTIONS MID-COURS{ EXECUTION ACCURACY

TOE 2.51B9 TR4-I.8378 TC3-1.2343 BAU .7J3J S6T 4091.9 SGR 126B.1 54,3 194.8

ROE 1.0897 RRA -.3_6 RC3 -.3907 FAU .04030 RRT .9486 RRF .9887 RTF .9748

FOE 1.6758 FRA -.7821 FC3 -,8468 BSP 13288 s(,e 4283.9 R_3 ,I760 R13 .9798

_OE 2.7445 BRA 1.8784 BC3 1 .2947 FSP -635 SGI 4266.6 S_ _84.7 THA 16.52

LAUNCH OAT£ FEB 9 1969 FLIGHT TIE 148.00

HELICX;ENTRIC CCNIC 0IST_E 426.42J

RL 147.60 LAL .O0 LOL 140.07 VL 27,487 G_L -2.70 AZL 80.46 PI_ 200.82 5HA 1_7.28 ECC .16635
RP 108.85 L_P -3.38 LOP 340.62 VP 37.360 GAP 4,75 AZP 98,93 TAL 193.77 TAP 34,59 RCA IO6.11

RC 128.]06 GL 52.45 GP -55.77 ZAL IO6.L_O ZAP 1!8.5| ETS 309.gO ZAE 114.O9 ETE _19.22 ZAC 111.36
PLANETO_NTRJ( CONIC

C3 32.9_ V_-/L 5.7_$ 0LA 55.24 RAL 3]0.0| RAO 63_.3 _L 1_.42I PTH 2.24 VHP 6.723 OPA -46.99

LNO'_ A_4TH LN_H TIN_ L-I TIME INJ LAT INJ lONG INJ RT.AS_ INJ A_MTH INJ TIME PO CST TIN
40,36 14 52 0 4463.07 -29.44 215._0 236.97 40.89 16 6 23 _63.1

139.64 23 54 45 2855.32 -29.43 86.44 236.95 40.88 24 42 20 2255.3

40.36 14 52 0 4463.07 -29,44 215.BO 2_6,97 40.89 16 6 23 ]863.1

139.64 23 54 45 2855.32 -29.43 86.44 236.95 40.88 24 42 _ 2255.3

40.36 14 52 0 4463.07 -29.44 213.80 236,97 40.89 16 6 23 . ]863.1

139.64 23 54 45 2855.32 -29.43 86.44 236.95 40,88 24 42 20 2255,3
OIFFERENTIAL CC_RECTION$ HI0-COURSE EXECUTION ACCURACY

TOE 2.3466 TRA-1.6499 TC3-1.6666 BAU .7648 SGT 4183.4 _,R 1250.0 SG3 225.4
ROE .9645 RRA -.3_09 RC3 -.4917 FAU .04796 RRT .9487 RRT .9883 RTF .9703

F0E 1.7457 FRA -.7_2 FC3-1.2613 BSP 136J7 _ 4366.2 R23 .1900 RI3 .9754

60E 2,5372 _RA 1.6808 BE3 1,7377 FSP -745 SGI 4349.6 S_2 380,0 THA I5.95

_298.5 -33.38 82.97

ORBIT DETERMINATION _CCURACY

ST 24_5.6 SR 991.6 55 990.7

CRT .982_ CRS -.9983 CST -.9914
LSA 2794.5 HSA 198.0 SSA 3.7

EL/ 2614.8 £L2 172.9 ALF 21.98

ARRIVAL 0ATE JUL 7 1969

IN( 9.5403 vJ 30.185

APO 148.45 V2 34.815

ETC 188.96 CLP-148.O6

RAP 42.79 ECC J.5418

INJ 2 LAT INJ 2 LONG

-35.33 ?09.80

-35.32 80.45

-35,33 209.80

-35.37 8O.45
-35.33 2'09.80

-35.32 _0.45

ORBIT DETERMINATION ACCURACY

ST 2499.2 SR 978.2 SS 1037,6

CRT .9836 CRS -.9989 CST -.9908

LSA 2870.7 HSk I96.6 SS_ 4.5

ELI 2678.8 EL2 164.4 ALF 21.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH OATE FEB 9 1969 FL]GHT TIE 150.00 ARRIVAL DATE JUL 9 |969

DISTANCE 432.387

LOL 140.07 VL 27.452 GAL -Z.48 AZL 81.62 HCA 203.95 5.NA 127.04 ECE .16758 INC 8.376! V/ 30.J8§

LOP 343.80 VP 37.341 GAP 5.01 AZP 97.66 TAL 192.49 TAP 36.44 REA |05.78 APO 148.3J v2 34.82J
GP -50.80 ZAL 106.52 ZAP |22.69 ET5 310.85 ZAE 1|7,24 ETE 2J7,48 ZAE 1|3.38 ETE J88.87 CLP-]48.72

HELIOCENTRIC CONIC

RL J47.60 LAL ,00

RP "|08.83 LAP -3.39

RC 130.653 GL 49.65

PLANETOCENTRIC CONIC
C3 Z7.484 VHL 5.243 0LA 53.52 RAL 354.06 R.A0 6568.! VEL JZ,20! PTH 2.19 VHP 6.272 OPA -42.07 RAP 40.47 ECC J.4523

LNO-I AZNTH LNCH TIME L-J TII4[ _NJ LAT IN/ LONG IN/ RT ASC IN/ AZMTH IN/ TIME PO CST TIN IN/ 2 LAT IN/ 2 LONG

42.49 15 14 19 4404.77 -30.99 211._0 237.72 43.92 |6 27 44 3804.8 -36.57 204.71

137,5J O B 49 2823.|4 -30.98 84.78 237.70 43.91 0 55 53 2223.J -36.56 78.30

42.49 15 14 19 4404.77 -50.99 211.20 237.72 43.92 16 27 44 3804.B -36.57 204.7l

137.51 0 B 49 2823,14 -30.96 84.78 237.70 43.91 O 55 53 2223.! -36.56 78.30

42.49 J5 |4 19 4404,77 -_0.99 2||.213 237.72 43.92 J6 27 44 3804.8 -36.57 204.71
137.5J 0 6 49 2623.14 -_0,98 84.78 237,70 43.9! 0 55 53 2223.| -36.56 78.30

DIFFERENTIAL (CRRECT|ONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.23_O TRA-J.491§ TC3-2.JJB4 BAU ,B051 SGT 4289.4 _ 1190.2 5(;3 251.1 5T 2575.1 SiR 936.2 SS |069.9
ROE .8470 RRA -.2523 RC3 -.5598 FAU .05409 RRT ,9467 RRF" .9860 RTF .9665 CRT .9845 (RS -.9993 EST -.9904

FOE 1.7744 FRA -.6645 FC3-1.7036 BSP ]3963 SC_ 4451.4 R'Z3 .1991 R/3 .9711 LSA 2935.1 MSA 193.9 SSA 5.4

8OE 2.3873 8RA 1.5127 BE3 2.191J FSP -839 SG/ 4436.0 SG2 370.6 THA 14.82 EL/ 2735.6 EL2 |54.4 ALF 19.76

LAUNCH DATE FEB 9 1969 FLIGHT TINE 152.00 ARRIVAL DATE JUL |J |969

HELI(X_ENTRIC CONIC OISTAN(E 436.347

RL 147.60 LAL .DO LOL J40.07 VL 27.4/6 GAL -2.24 AZL 82.53 HCA 207.10 SMA 126,80 ECC .16653

RP IOB._3 LAP -3.39 LOP 346.97 VP 37.321 GAP 5.27 AZP 96.66 TAL 19J.18 TAP 38.26 RCA _05.43

RE |32.989 GL 47.DO GP -46.35 ZAL J06.43 ZAP /_6.59 ET$ 3//.57 ZAE J19.80 ETE _15.37 ZA( Jj5.27

PLANETOC.ENTRIC CONIC
C3 23.697 VHt. 4.668 OLA 52.D1 RAL 358,05 RAO 6568.0 VEL 12,045 PTH Z.15 VHP 5.982 DPA -37.54

LNCH AZMTH LNCH TIME L-I TIME IN/ LAT IN/ LCNG IN/ RT ASC IN/ AZNTH IN/ TIME PO C$T TIM

44.36 15 35 47 4555.65 -32.04 L_07./O _38.80 46.57 16 48 23 3755.6

|35.64 0 19 4 2799.05 -32.03 83.40 238.78 46.56 J 5 43 2J99,!

44.36 15 35 47 4355.65 -3_.04 L_07./O 236.B0 46.57 16 48 23 3755.6
135.64 O 19 4 2799.05 -3_.03 83.40 2]8.78 46.56 J 5 43 2199.1

44.36 15 35 47 4355.65 -32.04 207.10 238,B0 46.57 16 48 23 3755.6

J35.64 O 19 4 2799.05 -32.D3 63.40 238.78 46.56 , ! 5 43

OIFFERENTIAL coRrecTIONS MIO-COUR,_ EXECUTION ACCURACY

TOE Z.153(3 1RA-J.3449 TC3-2.5754 BAU ,8375 S_T 4395,7 SC_ 11|4.6 SG3 270.8

R_E .7463 RRA -./gO7 RE3 -.5966 FAU .05844 RRT .943J RRF ._21 RTF ,9628

FOE 1.7690 FRA -.5643 F(3-2.155! BSP 14229 SCrB 4334,8 RZ3 .L_040 R13 .9669

2.2788 BRA 1.3584 B(3 Z.6436 FSP -907 5(;J 45,30.5 5_2 360.4 THA | 3.54

IN(: 7.4674 VJ 30.185

APO J48.J7 V2 34.829 _

ETC J88.47 CLP-J49.7_

RAP 38.96 ECC 1.3900
IN/ 2 LAT IN/ 2 LONG

-37.34 200.22

-37.33 76.52

-37.34 200.22

-37.33 76.52

-37,34 2OQ.2_
2199.1 -37.33 76.52

ORBIT DETERMINATION ACCURACY

ST 2650.0 SR 885.6 $5 t089.6

CRT ,9_53 CRS -,9995 E$T -.9900

LSA 2992.9 MSA JgJ.O $SA 6.4

ELI 2790.4 EL2 143.8 ALF J8.28

LAUNCH D_TE FEB 9 1969 FLIGHT T]ME |54°00 ARRIVAL DATE JUL |3 |969

HELIOCENTRIC CONIC DISTANCE 444.298

RL 147.60 LAL .DO LOt- 140.07 VL 27.379 GAL -2.DO AZL 83.27 HCA _|0.25 SMA I26.56 ECC .169_0 INC 6.7346 V! 30.185

RP |08.78 LAP -3.39 LOP 350.15 VP 37.302 GAP 5.53 AZP 95.82 TAL J89.85 TAP 40.10 RCA J05.07 _PO |48.05 "V2 34.837

RE 135.3J3 GL 44.55 GP -42.36 ZAL 105.96 ZAP J30.19 ETS 312.18 ZAE 121.85 ETE 213.J2 ZA( 117.09 ETC J87.95 ELP-JS0.8$

PLANET(XENTRIC CONIC
C3 20.939 VHL 4.576 OLA 50.70 RAL 1.97 RAG 6567.9 VEL 11,930 PTH 2.J2 VHP 5.80| OPA -35.39 RAP 38.06 ECC J.3446

LNCH AZNTH LNCH TIME L-I TINE IN/ LAT IN/ LONG IN/ RT ASE IN/ A2'MTH IN/ TIME PO CST TIM IN/ 2 LAT IN/ 2 LONG

46.02 15 56 33 4313.87 -32.75 203.49 240.21 46.87 17 8 27 3713.9 -37.79 J96._8

133.98 O 29 34 2780.86 -32.74 82.25 240.20 48.86 I 15 55 2180.9 -37.78 75.05

46.02 15 56 33 4313.87 -32.75 203.49 240.2! 48.87 17 8 27 3713.9 -37.79 196,28

133.98 0 29 34 2780,86 -32.74 82.25 240._0 48.86 I 15 55 _I_0.9 -37.78 75,05

46.02 15 56 33 431_.87 -32.75 203.49 240.2! 48.87 17 8 27 3713.9 -37.79 196._8
133.98 0 29 34 2780.86 -32.74 82.25 240.L_0 48.86 J /5 55 2180.9 -37.78 75.05

DIFFERENTIAL CC_R[CTION$ MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0944 TRA-1.2062 TC3-3.0355 BAU .8667 S_T 4503.3 S6R 1037.4 ,$(;3 285.0 ST 2719.6 SR 834.1 SS 1097.0

ROE .6627 RRA -.1395 RE3 -.6/00 FAU .06128 RRT .93_5 RRF .9764 RTF .9595 CRT .9861 CRS -.9997 CST -.9896
FOE /.7342 FRA -.4491 FC3-2.5337 _,,_P 14524 _ 4621.3 R23 .2039 R13 .9630 LSA 3043.0 MSA !87.7 55A 7.4

BO£ Z.1968 BRA 1.2/42 B(3 3.0962 FSP -956 S_I 46OB.0 SG2 350.2 THA 12.27 EL1 2841.5 EL2 !32.9 ALF J6.86

LAUNCH OATE FEB 9 J969 FLIGHT TIME 156.00 ARRIVAL DATE JUL 15 1969

213.40 SMA 126.3J ECC .171L_O

188.49 TAP 4j.89 RCA _04.69

!23.A8 ETE 210.88 z_c !!8,86

HELIOCENTRIC CONIC 01STAKE 450._38

RL 147.60 LAL .DO LOL 140.07 VL _7.342 GAL -1.74 AZI. 83.87 PICA

RP 108.75 LAP -3.37 LOP 353.32 VP 37.283 GAP 5,79 ATP 95.12 TAL
RC 137.625 GL 42.20 GP -38.66 ZAL 105.16 ZAP 133.49 ETS 312.73 ZAE

IN( 6.1283 VJ 30.!85

APO 147.94 V2 34.846
ETC !87.40 ELP-152.Jl

PLANETCXTENTRIC CONIC

C3 J8.863 VHL 4.343 DLA 49.55 RAL 5.87 RAO 6567.8 VEL 11.843 PTH 2.10 VHP 5.697 DPA -29,59 RAP 37.62 ECC J.3J04
LN<3_ A2'NTH LNCH TIME L-I TIME IN/ I._T IN/ LONG IN/ RT AS( IN/ AZMTH IN/ TIME PC) C$T TIM IN/ 2 LAT IN/ 2 LONG

47,47 16 16 47 4278.DO -33.22 200.]0 241.95 50.85 17 28 5 3678.0 -38.03 !92.84

132.53 O 40 27 2767.09 -33.21 81.32 _4/.93 50.84 | 26 34 2J67.J -38.0J 73.87
47.47 16 16 47 4278.00 -33.22 ,_.30 24/.95 50.85 17 28 5 3678,0 -38.03 J92.84

132.53 0 40 27 2767.0g -33.E1 81.32 _4J.93 50,84 ! 26 34 2167,J -38.01 73.87

47.47 16 /6 47 4278,DO -33.22 ._00,30 _41.95 50.85 17 28 5 3678.0 -38.03 192.84
132.53 0 40 27 2767.09 -33.21 81,32 _4/.93 50.84 I 26 34 2!67./ -38.01 73,87

DIFFERENTIAL CORRECTIONS M/u-C.X)LIRSE EXECUTION ACCORACY ORBIT DETERMINATION ACCURACY

TOE 2.04_N_ TRA-I.O?0/ 7C3-3.4927 BAU .8939 ,SGT 4609.7 5GR 964.4 SG3 294.3 ST 2783.0 SR 785.9 55 J094.3

ROE .5939 RRA -.0977 RE3 -.6056 FAU .06_79 RRT .93_8 RRF .9688 RTF .9566 CRT .9870 CRS -.9998 EST -.9892

FOE 1.6776 FRA -.3_59 FE3-2,88/8 B_P /48|5 _ 4709,5 R23 .1986 R!3 .9595 LSA 3086.4 MSA 184.0 $5A 8.5

_OE 2.1339 8RA 1.0746 8C3 3.5448 FSP -989 ,SG1 4697,| SG_ 341./ THA I!.!0 ELi 2889.3 EL2 JZ|.6 ALF 15.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH DATE FEB 9 1969

HELIOCENTRIC CC_IC

RL 147.60 LAL .00

RP 108.72 LAP -3,34

RC 139.923 GL 40.00

PLANETOCENTRIC CONIC

C3 J7.264 VHL 4.J53

LNGH A?MT_ LNCH TZME

48.77 16 36 43

131.23 0 31 46

48.77 16 36 43

131.23 0 51 46

48.77 16 36 43

131.13 0 31 46

FLIGHT TIME 158.00 ARRIVAL DATE JUL 17 1969

DISTANCE 436.168

LOL 140.07 VL 27.304 GAL -1 .A6 AZL 84.38 HCA 216.56 ,,_A

LO o 336.50 VP 37.264 GAP 6.05 AZP 94.52 TkL 187.J! TAP

GP -35.75 ZAL 104.03 ZAP 136.31ETS 313.22 ZAE 124.76 ETE

126.07 ECC .17272 INC 5.6152 vl 30.185

43.67 RCA 104.29 APO 147.84 V2 34.855

208.73 2AC 120.63 ETC 186.85 CLP-153.37

0LA 48,54 RkL 9.79 RA0 6367.7 VEL 11.773 PTH 2.08 VHP 3.648 OPA -26.13 RAP 37.56 ECC 1.2641

L-I TIME JNJ LAT ZNJ LONG ZNJ RT A_ ]NJ AZNTH ZNJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

4246.92 -33.51 197.46 243.99 32.37 17 47 30 3646.9 -38.12 189.82

2736.84 -33.50 80.58 243.98 32.56 I 37 43 2136.8 -36.11 72.92

4246.92 -33.51 197.48 243.99 32.57 17 47 30 3646.9 -38.12 189.87

2756.84 -3].50 80.38 243.98 32.56 I 37 43 2156.8 -38.11 72.92

4246.92 -33.3! 197.48 243.99 5_,57 17 47 _O 3646.9 -38.12 189.82

2736,84 -33.50 80.38 243.98 32.36 ! 37 43 2156.8 -38.1! 72.92

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TOE 2.0166 TRA -.9316 TC3-3.9367 BAU .9187 SGT 4711.7 SGR 898.6 $G3 299.4 ST 2842.8 SR 744.1 55 1085,3

ROE .3387 RRA -.0633 RE3 -.5872 FAU .06311 RRT .9254 RRF .9590 RI"F .9337 CRT .9682 CR$ -.9999 CST -.9887

rOE 1.6093 FRA -.1977 FC3-3.1646 BSP 15089 S(_ 4796.6 R_3 .I896R13 .9362 LSA 3127.4 MSA 180.3 5SA 9.7

• BOE 2.0874 BRA .9338 BE3 3.9803 FSP -1004 SG| 4784.9 SG2 335.3 THA 10.06 ELI 2936.5 EL2 110.4 ALF 14.52

LAUNCH 0ATE FEB 9 1969 FLIGHT TIME 160.00 ARRIVAL DATE JUL 19 1969

HELIOCENTRIC CONIC OISTANCE 462.083
RL 147.60 LAL ,[30 LOL JA0.07 VL 27.266 GAL -|.20 AZL 84.83 H(A 219.73 .SMA 123.82 ECE .17437 INC 5.1730 VI 30.185

RP 108.69 LAP -3.30 LOP 339.68 VP 37.245 GAP - 6.32 AZP 93.98 TAL 185,71 TAP 43.43 RCA 103.86 APO 147.76 V2 34.865

RE 142.207 GL 37.89 GP -33.00 ZAL 102.65 ZAP 139.27 ET$ 3!3.65 ZAE 123,77 ETE 206.71 ZAE 122.40 ETC 186.34 CLP-154.63

PLANETC_ENTRIC CONIC

E3 16.013 VHL 4,002 DLA 47.64 RAL J3.73 RAO 6567.6 VEL 1!.722 PTH 2.07 VHP 3.642 0PA -22.96 RAP 37.81 EEC 1.2635

LNO4 AZMTH LNEH TIIAE L-I TIIAE IN! I_T IN! LONG IN! RT AS( !NJ A2'NTH [NJ TIME PO C$T TIM IN! Z LAT IN! 2 LONG

49.94 16 36 31 4219.64 -33.68 !94.96 246,34 34.07 18 6 51 3619.8 -38.10 187.16
|30.O6 1 3 34 2749.44 -33.r_ BO.O0 246.33 34.06 I 49 23 2149.4 -.38.09 72.19

49.94 16 56 31 42|9.64 -33._ 194.98 246.34 54.07 18 6 51 361 9.8 _38.10 187.16

t30.06 1 3 34 2749.44 -35.66 80.O0 246.33 34.06 I 49 23 2149.4 -38.09 72.19

49.94 16 56 31 4219.84 -33,68 194.98 246.34 54.07 18 6 51 36|9.# -38.10 187,16

130.O6 1 3 34 2749.44 -33.66 80.00 246.33 §A.06 I 49 23 2149.4 -38.09 72.19

OIFFERf.NTIAL CrORR[CTION$ NX0-r.._JR_IE EXIECUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9866 TRA -.7928 TC3-4.3684 B_J .9429 S_T 4811.6 SGR 840.2 S_5 30!.1 ST 2890.B 5R 706.5 SS 1066.9

ROE .4931 RRA -.0_o0 RE3 -.361| FAU .06261 RRT .9170 RRF .9468 RTF .95|3 CRT .9896 CR5 -.9998 CST -.988J

FOE 1.5272 FRA -.0740 FC5-3.3850 BSP 15377 _ 4884.4 R23 .1757 RJ3 .9535 LSA 3136,5 NSA 176.3 SSA 10.8

BOE 2.0469 8RA .79_6 BE3 4.4043 F,,q,P -1008 SG! 4873.2 SG2 330.9 THA 9.14 ELI 2974.3 EL2 98.7 ALV 13.61

LAUNCH CATE FEB 9 1969 FLIGHT TIME 162.00 ARRIVAL DATE JUL 21 1969

HEL[O(ENTRIC CONIC

RL 147.60 LAL .00

RP 108.66 LAP -3.26
RC 144.478 GL 35'_7

PLANE TCKENTRIC CONIC

C3 13.029 VHL 3.B77

LNCH AZHTH LNCH TIME

51.02 17 16 21

128.98 I 15 49

51.02 17 16 21

128.98 I 13 49

3J.02 17 16 21

128.98 I 13 49

DISTANCE 467.990

LCL 140.07 VL 27.228 GAL -,91 AZL 85.21 HCA 222.89 SMA 125.57 £CC .17616 INC 4.7856 Vl 30.165

LOP 2.86 VP 37.227 GAP 6,58 AZP 93.31 TAL 184.28 TAP 47.18 RCA 103.45 APO 147.69 V2 34,875
oP -30.37 ZAL 100.99 ?_ I_.BOETS 314.O0 ZAE 1Z6._ [TE 264.8_ ?_C 124.16 E_¢ 163.86 cLf-l_3.ee

CLA 4§.82 RAL 17.77 RAO 6367.6 VEL 11.680 PTH 2.05 VHP 5.668 opA -_.07 RAP 38.31 ECC 1.2473

L-I TI_HE JNJ LAT _NJ LONG IN! RT ASC IN! AZNTH IN! T[M[ PO C$T TIN IN! 2 LAT IN! 2 LONG

4196,0§ -33.73 192.74 248.98 35.36 18 26 17 3596.0 -38.00 184.80
2744.60 -33.72 79.58 248.97 35.36 2 | 34 2144.6 -37.99 71.65

4196.05 -33.73 192.74 248.98 55.38 18 26 17 3396.0 -36.00 184.80

2744.60 -33.72 79.58 248.97 35.36 2 1 "34 2144.6 -37.99 71.63

4196.03 -33.73 192.74 248,98 35.38 18 26 17 3396.0 -36.00 184.80
2744.60 -33.72 79.58 248.97 33.36 2 I 34 2144,6 -37.99 71.63

0IFFER_NTIAL CORR_CTICIqS MIO-COL,W,S_. EXECUTION ACCURACY ORBIT DETERN|N_TIC_ ACCURACY

TOE 1.9598 TRA -.6500 TC3-4.780B 8AU .9663 _T 4909.2 _ 790,4 SG3 _00.3 ST 2929.1 SR 674.5 SS 1042.4
ROE .4562 RRA -.0138 RE3 -.53OA FAU .06150 RRT .g070 /_F .9323 RTF .9497 CRT .9912 CR$ -._994 CST -,9875

FOE 1.4391 FRA .0436 FE3-3,5427 BSP 15713 _ 4972.5 RZ3 .!fl_O R!3 .9513 LSA 3176.7 HSA 172.0 55A 12.1

80E 2.0122 _RA .6502 BE3 4.8101 FSP -I009 _l 4961.3 ,%2 329.3 THA 8.33 EL1 3004.3 EL2 86.9 ALF 12.67

LAUNCH OATE FEB 9 1969 FLIGHT TINE |64.00 ARRIVAL _ATE JUL 23 1969

HELIOCENTRIC CONIC

RI.. 147._:_ LAL .00 LOL |40.07 VL

RP 106.63 LAP -3.20 LOP 6.03 VP

RC 146.734 GL 33.89 CP -28.42 2AL

PLANETOCENTRIC CONIC

C3 14.256 VHL 3.776 DLA 46.03 RAL 21.87 RAO 6567.6 VEL
LNCH A2'HTH LNCH TINE L-I TII_ INJ LAT

32.04 17 36 21 4173.03 -35.69

127.9G I 26 30 2742,15 -33.68

32.04 17 36 21 4175.03 -35.69

127.96 1 28 30 _742.15 -33.68

32.0= 17 36 21 4175.03 -33.69

127.96 I 28 30 2742.13 -33.68

DIFFERENTIAL CORRECTIONS

TOE 1.9338 TRA -.50L_0 TC3-5.16_7 B_U .989!

ROE .4267 RRA .0046 RE3 -.4971 FAU .05990

FOE 1.347B FRA .1393 FC3-5.6376 B_P 16015

_OE 1.9803 9RA .5021 BE3 5.1896 FSP -999

OIST_ 473.681

27.190 GAL -.61 A2'L 85,56 H_ 126.O6 SMA 125.32 ECC .I78J1 INC 4.4417 Vl 30.185

37.209 GAP 6.85 AZP 93.09 TAL 182.84 TAP 48.90 REA 103,00 AP,O IA7.64 V2 34.885

99.08 ZAP 144.J! [T$ 314.27 ZAE 127.16 ETE 203.13 ZAC 126.00 ETC |_3.41 CLP-137.10

11.647 PTH 2,04 VHP 5.719 OPA -17.41 RAP 39.02 £CC 1.2346

IN! LONG |NJ RT A,_ IN! A2NTH IN! TIME PO (ST TIN IN! 2 LAT IN! 2 LONG

190.72 231,88 36.33 lB 45 36 3373,0 -37.82 182.68

79.32 251.87 56.52 2 14 12 2142.2 -37.81 71.29

!g0.72 251.88 56.53 18 45 56 3575.0 -37.82 182.68

79,52 251.87 36.52 E 14 12 2142.2 -37.81 71.29
120.72 251.88 36.33 18 43 36 3373.0 -37.82 182.68

79.32 251.87 56.52 2 14 12 2142.2 -37.81 71.29

NIO-COUR_W[ EY_.CUTION ACCURACY ORBIT OETERMINATICN ACCURACY

SGT _3.3 SGR 748.4 SG5 297.4 ST 2935.2 SR 647.3 SS 1012.7

RRT .89f14 RRF .9155 RTF .9484 ERT .9930 CR5 -.9987 C$T -,9868
St_ 5039,0 I_.3 ,|406 R13 .9497 LSA 3183.9 MSA 167.7 fiS_ 13.4

S_| _K:]46.2 S_ 3_0._ THA 7.66 ELI ]024.4 EL2 74.8 ALF 12.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL 4. 1968-69J

LAUIh_PI DATE FEB 9 ]969 FLIGHT T|Iq_ 166.00 ARRIVAL DATF JUL 25 1969

P_ELIC(ENTRIC CONIC OI$TANCf. 4?9. 759

RL 147.60 LAL .00 LOL ]40.07 VL 27.151 GAL -.30 AZL 65°87 H_A

RP IO8.59 LAP -3.|3 LOP 9.13 VP 37.|9| tAP 7.12 AZP 92.70 ?AL

RC 148.977 GL 31.96 GP -26.51 ZAL 96.96 ZAP 146.24 ET5 314.45 ZAE

PLANE TCXENTRJC CON|C

C3 13.660 VHL 3.696 OLA 45.3l RAL 26.04 RAO 6567.5 VIEL 11.67J PTH 2.04 VHP 5.791 0PA -14.96 RAP 39.92 ECC 1.2248

LN(.H AZNTH LNCH TIME L-| TZPI[ |NJ LAT IN] LONG ]NJ RT AS( JNJ AzM'rH |NJ TZI,_ PO C$T TIN IN] 2 LAT JNJ 2 LONG

53.02 17 56 39 4156.25 -33.56 188._6 755.04 57.56 19 5 55 3556.2 -37.56 ]80.76

]26.98 I 41 30 2742.15 -33.55 79.L_ 255.03 57.55 2 Z? 13 2142.2 -37.55 71.12

53.02 17 56 39 4156.75 -33.56 188.86 255.04 57.56 19 5 55 3556.2 -37.56 180.76

]26.98 1 4] 30 2742.13 -33.55 79.72 255.03 57.55 2 27 13 2142.2 -37.55 71.12

53.02 JT 56 39 4156.15 -33.56 168.86 155.04 57.56 I9 5 55 3556.2 -37.56 J80.76

126.98 ! 41 30 2742.]5 -33.55 79.L:_ 155,03 57,55 2 2? 13 2142.2 -57.55 71./2

gZFFERENTIAL CORRI[CTJC_5 NI_-(.O_ EY_CUTIGN ACCURACY ORBIT OETERtIINATION A(CURACY

TOE 1.9079 TRA -.3456 TC3-5.5J19 BAU J.0101 S_T =J092.0 ._ 7|3.6 S(,3 292.9 ST 2969.'0 SR 625.4 55 979.3

ROE .a032 RRA .0L_6 RC3 -.46J6 FAU .O5787 RRT ,_18 RRF ,8967 RTF .9474 CRT ,9948 CR$ -.9973 CST -.9859

FOE 1.2563 FRA .2687 FC3-3.6679 8SP 16297 SC_ 5141.8 R_3 .1223 Ri3 .9484 LSA 3184.0 HSA 163.8 SSA 14.7

8OE ].9500 ERA .3464 BC3 5.5312 FSP -983 .%1 5130.9 .%2 334.0 THA 7.08 ELl 3033.5 EL2 62.3 ALF ]1.84

229.23 5HA 125.07 £CC .1802] INC 4.]324 Vl 30.185

J8J.38 _AP 50.6J RCA J02.53 APO ]47.6J V2 34.897

127.63 ETE 201.61 ZAC 127.84 ETC |85.00 CLP-158.29

LAUNCH OATE FEB 9 1969 FLIGHT TIHE 1_,00. ARRIVAL DATE JUL 27 1969

HELIOCENTRIC CCN|C

RL 147.60 LAL .00
RP 108.56 LAP -3.05

RC 151.204 GL _O.O6

PLANETOCENTR|C CONIC

C3 13.215 VHL 3.635

LNCH AAMTH LNCH TINE
5A.02 18 17 23

125.98 | 54 4(]

54.02 18 17 23

125.98 I 54 40

54.02. 18 17 23

I25.98 I 34 40

0|$TANEE 485,621

LCL 140.07 VL 27.112 GAL .OZ AZL 86.15 _ 232.41 5HA 124.83 £CC .18248 INC 3.8512

LOP 12,42 VP 37,173 GAP 7,40 A2_ _,35 TAL 179,90 TAP 52.31 RCA 102,05 APO 147.60
GP -24,82 ZAL 94.64 ZAP 148.20 E75 314.53 ZAE J28.00 ETE 200.23 ZAC J29.12 ETC 184.62

DLA 44.57 RAL 30.29 RN:) 6367.5 VEL 11.602 PTH 2.03 VHP 5.BBO OPA -12.69 RAP A0.9T

L-; TZNE IN| LAT ;NJ _ |NJ RT A_ IN| AANTH IN| T|NE PO CST T|N |NJ 2 LAT

4139.19 -33.33 187.12 258.42 58.50 19 26 22 3539.2 -37.22

2744.82 -33.32 79.L=_ 258.41 58.49 2 40 25 2J44.8 -37.21

4139.19 -33.33 187.12 258.42 58.50 19 26 22 3539.2 -37.22

2744.82 -33.32 79.29 258.41 58.49 2 _0 25 2144.8 -31.21

4139.19 -33.33 187.12 258.42 58.50 19 26 22 3539.2 -37.22

2744.82 -33.32 79.29 258.4| 58.49 2 40 25 2144.8 -37._J
OZFFERENTIAL CORRECT|ONS HI0-C_URSE EXECUTION ACCURACY

TOE !,9015 TR/L -.J635 TC3-5,7686 B_J J,0217 .%T 5J67,_ 9Gq 690.9 .%3 287.1

ROE .3916 RRA ,0408 RC3 -.4086 FAU .05431 RRT .8579 _ .8772 RTF .9426

FOE 1.1981 FRA .400_ FC3-3.5578 BSP 16646 S_ 5213.5 R23 .1259 R|3 .9436

BOE I .9414 ERA .1_5 8C3 5.7831 FSP -_N_5 .%1 5801,6 .%2 352.7 ?HA 6.5?

VJ 30.185

v2 34.908

(LP-159.45

ECC 1,2J 75
IN] 2 LONG

178.97

71.14

178.97

71 .14

1 ?8.97

?J 14
OR6|T DFTERN|NAT|CN ACCURACY

ST 3GOJ,6 5R 617.9 55 969.6

CRT .9964 CRS -.9950 CST -.984fl

LSA 3209.9 NSA 166.4 SSA J6.0

ELI _64.1 EL2 51,1 ALF 11.59

LAUNCH 0ATE FEB 9 1969 FLIGHT TiM( 170.00 ARRIVAL DATE JUL 29 1969

HELIOEENTRIC CONIC DISTANCE 491.469

RL 147.60 LAL .DO LOt JAO.D7 VL ?7.073 GAL .36 AZL 86.4J Ph_A 235.59 5_A 124.58 ECC .J8493 INC 3._928 V] 30.J85

RP 108.52 LAP -2.96 LOP 15.61 VP 37.156 GAP 7.69 A?P 92,03 TAL J78.4| TAP 54.00 RCA ]01.54 APO ]47.62 V2 34.920

RC 153.416 GL 28.18 GP -23.3] ZAL 92.14 ZAP 150.02 ETS 314.51 ?AE 128.29 ETE 198.99 ZAC 131.64 ETC ]84.25 ELP-160.59
PLANE TC(ENTRZC CON|C

C3 12.907 VHL 3.593 DLA 43.82 RAL 34.60 RA0 6567.5 VEL 11.589 PTH 2.03 VHP 5.984 DPk -10.58 RAP 42.]6 ECC 1.2J24

LNCH AZHTH LN(H T[H_ L-I T]I,_ |NJ LAT |NJ LONG INj RT A,_ _NJ AZNTH INJ T|I_ PO CST TIN INJ 2 LAT |NJ 2 LONG

55.05 18 38 35 4173.54 -33.01 185.47 262.02 59.36 19 4? 18 3523.5 -36,79 ]77.29

124.95 ? 7 52 2750.29 -32.99 79.55 262.0] 59.35 2 53 43 2150.3 -36.78 71.37

53.05 18 38 35 4173.54 -33.01 185.47 262.02 59.36 ]9 47 18 3523.5 -36.79 177.29

J24.9_ 2 7 _2 2750.29 -32.99 79.55 262.01 _9.35 2 53 43 2150.3 -36.18 71.37

55.03 18 _8 35 4]23.54 -33.01 185.47 262.02 59.36 19 47 18 3523,5 -36.79 177.29

174.95 ? 7 52 2750.29 -32.99 79.55 262.01 39,35 2 53 43 2J50,3 -36.78 7j,37
DIFFERENTIAL CGRR1EETION5 H|0-COl._,_ EX[CUTION ACCURACY ORBIT 0ETERNINATION AECURAC_

TDE 1.8409 TRA -.O119 TC3-6.0684 8AU 1.0493 .%T 5256.6 .%R 662.0 .%3 280.6 ST 2938.8 SR 590.7 SS 898.7
ROE .3698 RRA .0482 RE3 -.3914 FAU .05_09 RRT .8491RRF .8547 RTF .94fi5 CRT .9979 CRS -.9915 EST -.9832

FOE 1.O7]O FRA ,4713 FC3-3.5613 gSP 16799 S_ 5298.1 _3 .0914 R13 .9462 LSA 3125,3 HSA J58.8 SSA 17.4

_OE 1.8776 ER_ .0496 8C3 6.0810 FSP -931 .%1 5286.7 .%2 347.7 THA 6.13 ELI 2997.3 EL2 57.2 ALF 11.34

LAUNCH DATE FEB 9 1969 FLIGHT TIIqE |72.00 ARF_|VAL GATE JUL 31 J969

HELIC_ENTRIC CONIC

RL ]47.60 LAL .00
RP IO8.46 LAP -2.87

RE 155,617 GL 26.31
PLANETOCENTRIC CONIC

C3 12.726 VHL 3.567

LNCH AA'NTH LN_H TIME

56.13 19 0 |8
123.87 ? 20 53

56.13 19 0 18

123.87 220 33

56,13 19 0 18

123.87 2 20 33

DISTANCE 497.299

LCL 140.O7 VL 27.034 GAL .71 AZL 86.65 H(A 2_8.77 ,_A 124,33 ECC .J8757 IN( 3.3533 Vl 30.185

LOP JB.BD VP 37,|39 GAP 7.98 A_ 91.74 TAL 176,9| TAP 55,68 RCA ]01.03 APO 147.65 v2 34,932

GP -21.96 7AL 89.49 ZAP 151.70 ETS 314.37 2AE 128,52 ETE 197.88 ZAC 133.59 ETE 183.91 CLP-161 .69

OLA 43.03 RAL 58.95 RAO 6567.5 V[L 11.581 PTH 2.03 VHP 6,102 0PJ -8.62 RAP 43.46 ECC 1.2094

L-| TINE IN| I_T |NJ LONG _NJ RT AS_ _NJ AZNTH |NJ T|NE PO CST TIN IN| 2 LAT |NJ 2 LONG
4|O8.$4 -32.57 183.85 _65.79 60,16 _ 8 47 3508.8 -36.26 ]75.66

2758.92 -32.56 80.02 265.78 60.15 3 6 52 2158.9 -36.25 71,83

4108.84 -32.57 193.85 _6_.79 60.16 20 8 47 3508.8 -36._6 175.66

2758.92 -32.56 80.02 265.78 60,15 3 6 52 2158.9 -36.25 71.83
AJOB,B4 -32,57 J83,85 265,79 60.16 L=0 8 47 3508,B -36,26 175,66

2758.02 -32,56 80,02 265,76 60.j5 3 6 52 2158.9 -36.25 71.83

HI0-(.OUR._ [XECUTIGN ACCURACY ORBIT OET_RNINATION ACCURACY

.%T 5334.2 _ 642.4 .%3 273.3 ST 2886.7 ,_R 5?5.4 SS 848.3

I_T .8323 RRF .8323 RI"F .9459 CRT .99_0 CR$ -.9863 C$T -.9814
S_ 5372.7 R23 .0749 RI3 .9464 LSA 3059.3 NSA 156.7 5SA J8.7

.%| 5361,0 .%2 554.3 THA 5.75 ELI 2943.4 EL2 25.4 ALF 11.26

O|FFERIENT|AL CGRRECTIGN$

TOE 1,7941 TRA ,1643 TC3-6,2713 8AU 1,OC_7

ROE .3574 RRA .0594 RE3 -.3605 FAU .05068

FOE .9743 FRA .5582 FC3-3.4475 _SP J7109

gOE 1.8794 ERA .1747 BC3 6.2817 FSP -gJJ

J629



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH OAT[ FEB 9 J_'_9 FLIGHT TII4E |74.00 ARRIVAL CATE AUG 2 ]969

HELIOCENTRIC CONIC

RL 147.60 LAL .(30

RP 108.45 LAP -2.76

RC 157.792 GL 24.45

PLANE TOCE'NTR I E CONIC

C3 |2.667 VHL 3,559

LNCH AZNTH LNCH TI_

57.31 19 22 35

122.69 2 33 29

57.3J 19 22 35

122.69 2 33 29

57.31 |9 22 35

12.2.69 2 33 29

DISTANCE 503.113

LOL 240.07 VL Z6.995 GAL 1.08 AZL 86.(]7 HCA Z4J.95 5_A 124.09 ECC .19042 INC 3.JZ9J vJ 30.I65

LOP 2J.99 VP 37.122 GAP 8.27 AZP 91147 TAL 175.40 TAP 57.35 RCA |00.46 APO 147,72 vZ 34.945

GP -20.76 ZAL 86.70 ZAP 153.27 ETS 314.|! ZAE 128.69 ET[ |96.88 ZAC |35.57 ETC 183,57 CLP-J62.77

0LA 42,I9 RAL 43.33 RAg 6567.5 VEL 11.578 PTH 2.OZ YHP 6,23! 0PA -6.79 RAP 44.68 ECC 1.2085

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ'MTH INJ T|I4E PO CST TIN INJ 2 LAT INJ Z LONG

4094.72 -32.03 IB2.24 269.70 60.92 20 30 50 3494.7 -35.63 174,0fl

2771,05 -32.02 _0,73 269.70 60.90 3 19 40 217J .0 -3fi.62 72.55

4094.72 -32.03 182.24 269.70 60.92 20 30 50 3494.7 -35.63 174.05

2771.0fl -32.02 80.73 269.70 60.90 3 J9 40 2171 .O -35.62 72.55

4094.72 -32.03 182.24 269,70 60.92 20 30 50 3494.7 -35.63 174.05
2771.05 -_2.02 80.73 269,70 60,90 3 I9 40 217J .0 -3fi.62 72.55

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY QRB|T OETERNINATION ACCURACY

T0E 1.7442 TRA .3540 TC3-6.3977 BAU |,0848 ,SBT 5405.0 _ 627.6 ,!i_3 265.5 ST 2820.7 SR 565.3 SS 799.5
ROE .3487 RRA .0710 RC3 -.3294 FAU .04604 RRT _,8144 RRF .8102 RTF .9461 CRT .9994 CRS -.9786 CST -.9792

FOE .8838 FRA .6436 FC3-3.2831 BS,P 17292 ,S_ 544|.3 RZ3 .0624 RJ3 ,9465 LSA 2981.3 NSA I56.6 SSA 19.9

BOE 1.7787 BRA .3610 BE3 6.4062 FSP -88I S,C,I 5429,2 5G2 362.6 THA 5.43 EL! 2676.3 EL2 19.9 ALF 11.29

LAUNCH OAT_. F_.B 9 1969 FLIGHT TIME I76.00 ARRIVAL OATE AUG 4 1969

HELIOCENTRIC CONIC 0ISTANCE 508.907
RL 147,60 LAL .OO LCt. |40.07 VL 26.956 GAL 1.47 AZL 67._ H_A 245.I4 SMA

RP I08,41 LAP -2.65 LOP 25.|8 VP 37.106 GAP 8.58 AZP 91.23 TAL |73.67 TAP

RC 159.953 GL LP2.6I GP -19.67 ZAL 83.61 ZAP I54,74 ETS 313.73 Zt_. I28.84 ETE

123.84 ECC .19349 IN(: 2.9177 VI 30.185

59.01 RCA 99.88 APO 147.81 V2 34.957

195.99 ZAC 137.59 ETC 183.24 CLP-163.83
PLANETOCENTRZC CONIC

C3 12.729 VHL 3.568 0LA 41.30 RAL 47.69 RA0 6567.5 EL 11.58| PTH 2.03 VHP 6.372 0PA -5.G8 RAP 46.39 ECC 1.2095
LN(.J_ AZNTH LNCH TIME L-I TIk_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TZHE PO CST TIM INJ 2 LAT _NJ 2 LONG

58.58 19 45 2? 4080.79 -31.38 180.6| 273.74 61.64 20 53 26 3A80.8 -34,89 172.44

121.42 2 A5 26 2787.08 -31.36 81.71 273.73 61.63 3 31 53 2187.1 -34._8 73.54
58.58 19 43 27 40,90.79 -31,38 IBO.61 273.74 61.64 20 53 26 3480,8 -34._ e 17?.44

121.42 2 45 26 2787.08 -31.36 81,71 273.73 61.63 3 3! 53 2187.1 -34.88 73.54
58.58 19 45 27 4080.79 -31.38 180.61 273.74 61.64 20 53 29 3480.8 -3A.89 172.44

121.42 2 45 26 2787.08 -31,36 81,71 273.73 61.63 3 31 53 2187.1 -34.88 73,54

OIFFERENTIAL CORRECTIONS MIO-CCURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 1.6803 TRA .5485 7C3-6.4709 _/U,.J |.1024 SGT 547_.0 5GR 615.0 ,$G3 257.4 ST 2724.7 SR 551.0 SS 745.J

ROE .34i5 RRA .06_0 RC3 -.3027 FAU .04557 RRT .7968 RRF ,7883 RTF .9469 CRT .9987 CR5 -.9675 CST -.9761

FOE .7911 FRA .7204 FC3-3.0993 BSP 17568 _ 5509.4 R23 .0503 RJ3 .9472 LSA 2873.6 MSA J58.6 SSA 20,9

BOE |.7146 BRA .55A6 BC3 6.4779 FSP -857 SGI 5496.9 S_2 370.| THA 5.J4 ELI 2779.7 EL2 28.0 ALF lJ .42

LAUNCH DATE FEB 9 1969 FLIGHT TIME 178.00 ARRIVAL OATE AUG 6 Z969

HELIOCENTRIC CONIC 01STANCE 514.660

RL 147.60 LAL .0(3 LOt. 140,07 VL 26.917 GAL 1.87 AZL 67,26 HCA 246.33 SHA 123.60 ECC .196_0

RP |08.37 LAP -2,52 LOP 26.37 VP 37,090 GAP B.B9 AZP 91.00 TAL 172.34 TAP 60.67 RCA 99.26

RC 162.097 GL 20,78 GP -J8.70 ZAL 80.84 ?AP 156.11ETS 313,21ZAE J28.95 ETE 195.20 ZAC 139.63

PLANCTOC£NTRIC CON|(

C3 t2.914 VHL 3.594 OLA 40.34 RAL 5_.01RAD 6567,5 VEL 11,589 PTH 2.03 VHP 6.525 0PA -3.47

LNCH AZMTH LNCH TIM[ L-I TIME INJ LAT INJ LCNG JNJ RT ASC INJ AZHTH INJ TIME PC) CST TIM

59.98 20 8 52 4066.64 -}0.6| J78.9_ 277,86 62.33 21 16 39 3466.6

120.02 2 36 29 2_O7.43 -)0.60 82.98 277,86 62.32 3 43 16 2207.4

59.98 L_ 8 52 4066.64 -30.6I ]76.92 277.86 62.33 21 J6 39 3466.6

1L:'0.02 2 56 29 2d07.43 -30.60 82.98 277.66 62.32 3 43 16 2207.4

59.98 20 B 52 4066.64 -_0.61 t78.92 277.86 62.33 ZJ 16 39 3466,6

120.02 2 56 29 22tO7.43 -30,60 82.98 277.66 62.32 3 43 16 2207.4

DIFFERENTIAL CORRECTIONS MI0-COJRSE EXECUTION ACCURACY

TOE I .6078 TRA .7542 TC3-6.4693 BAU J .1160 SGT 5538.8 SGR 604 .B SG3 249.0

ROE .3367 RRA .0933 RC3 -.2766 FAU ,04302 RRT .7788 RRF .7672 RTF .9476

FOE .702] FRA .7937 FC3-2.B837 BSP 17811 5CB 5571.7 R_3 .0412 RI_ .9478

BOE 1.6426 BRA .7599 BE3 6.4752 FSP -832 S_1 5558.9 S(,2 378,0 THA 4._

INC 2.7169 Vl 30.J85

APO 147.93 V2 34.970

ETC 182.91 CLP-164.86

RAP 47,9_ ECC 1.2J25

INJ 2 LAT INJ ? LONG

-34.04 170.78

-34.03 74.84

-34.04 ! 70.7g

-34,03 74 ,H4

-34.04 J70,78

-34.03 74._4

ORBIT 0ETERMINATION ACCURACY

ST 2210.4 SR 540.0 SS 691,6

CRT ,9964 CRS -.9516 CST -.9723

LSA 2749.0 MSA 163.4 SSA 21.6

ELI 2665.3 EL2 45.0 ALF 11.65

LAUNCH OATE FEB 9 1969 FLIGHT TIME It_O.O0 ARRIVAL _ATE AUG B 1969

MELIOCENTRIC CONIC

RL 147.60 LAL .OO

RP 108.33 LAP -2.39

RC 164.221 GL 18.98

PLANETC_ENTRIC CONIC

C3 J3.228 VHL 3.637

LNCH A2'MTH LNCH TIME

61.51 20 32 52

118.49 3 6 23

61.51 20 32 52

118.49 3 6 23

6j.51 20 32 52

|I_.49 3 6 23

OISTANCE 52'0.431
LOL 140.07 VL 26._7_ GAL 2.29 AZL 67.48 PICA 251.52 SMA 123.36 ECC .20037

LOP 31.57 VP 37.074 GAP 9.22 AZP _.80 TAL 170._0 TAP 62.32 RCA 98.64

GP -17_62 ZAL 77._1 ZAP 157.40 ETS 312.54 ZAE 129.04 ETE 194.4_ 7AC 141.70

OLA 39.31RAL 56.26 RAO 6567.5 VEL 11.602 PTH 2.03 VHP 6,68_ OPA -1.95

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME I_ CST TIM

4051.91 -29.73 177.15 2@2.05 63.00 21 40 24 3451.9
2632.52 -29.72 84.57 292.04 62.99 3 53 36 223Z.5

4051,91 -29,73 177.15 262.05 63.00 21 40 24 3451.9

2632.52 -29.72 84.57 262.04 62.99 3 53 36 2232,5
4051.91 -29.73 177,|5 282,05 63.00 2! 40 24 3451.9

2832.52 -29.72 64.57 282.04 62.99 3 53 36 2232.5

INC 2.5245 VJ 3_,I65

APO 148,0_ VZ 34.963

ETC 182.56 CLP-165.86

OZFFERENTIAL CORRECTIONS

TOE 1.5247 TRA .9698 TC3-6.4022 BAU 1.1331
ROE ,3333 RRA .1049 RC3 -.2538 FAU .04058

FOE .6J5I FRA .8619 FC3-2.6557 BsP I_042

BOE J.5607 BRA .9755 BE3 6.4073 FSP -BO6

MI0-CO, IRSE EXECUTION ACCURACY

5GT 5599.7 SC,R 596.2 S_3 240.5

RRT .7617 RRF .7473 RTF .94B7

SGB 5631.3 R_3 .032_ RI3 .9469

•_,1 5618o1 S(,_ 3_5.0 THA 4.66

RAP 49.66 ECC 1.2177

INJ 2 LAT INJ ? LONG

-33.09 169.06

-33.08 76.48

-33.09 169.06

-33.08 76.48

-33.09 I69.06
-33.08 76.46

ORBIT 0ETERMINATION ACCURACY

ST 2477.9 SR 529.0 55 63B.J

CRT .9917 CRS -.9293 CST -.9675

LSA 2607.1 MSA 171.7 SSA 22.0

ELl 2532.9 EL2 66,5 ALF 1J.96

1630



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69)

LAUNCH DATE FEB 9 1969 FLIGHT TIE 182.00 ARRIVAL GATE AUG 10 J969

HELIOCENTRIC CCqI{ 01STANCE 526.158

RL 147.60 LAL .00 LCt. 140.07 VL 26.839 GAL 2.73 AZL 87.66 HCA 254.7! SMA

RP 108.29 LAP -2.26 LOP 34.77 VP 37.058 GAP 9.56 A2P 90.62 TAL I69.26 TAP

RE 166.326 GL 17.21GP -17.03 ZAL 74.77 ZAP 158.6! ET5 311.72 ZAE 129,12 ETE

PLANETO(ENTRIC CONIC

(3 13.677 VHL 3.698 DLA 38.22 RAL 60.41 RAG 6567.5 EL 11.622 PTH 2.04 VHP 6.863 GPA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

63.18 20 37 Z8 4036.03 -28.75 175.26 266.27 63.65 22 4 44

116.82 3 14 52 2862.94 -26.74 86.54 286.26 63.63 4 2 35

63.16 20 57 28 4036.03 -28.75 |75.26 286.27 63.65 22 4 44

116.62 3 J4 _ 2662.94 -L_.?4 66.54 _1_6,_6 63.63 4 _ 35

63.16 20 57 26 4036.03 -28.7fl 175.26 266.27 63.65 22 4 44

116.82 3 14 52 2862.94 -28,74 86,54 286.26 63.63 4 2 35

DIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION A(CURACY

TOE 1.4359 TRA 1.2007 TC3-6.25§6 BAU 1.1446 SGT 5653.7 6GR _89.3 SG3 232.0

ROE .3319 RRA .1176 RC3 -.2304 F&U .03799 RRT .7449 RRF .7291 RTF .9493

FGE .5339 FRA .9301 FC3-2.4046 B_W 18174 _ 5684.3 R_3 .0279 RI3 .9494

BOE 1.4738 BRA 1.2064 BC3 6.2599 FSP -775 8GJ 5670.8 ._2 392.0 THA 4.46

123.J2 ECC .20422 INC 2.339! VJ 30.185

63.97 RCA 97.98 APO 146.27 V2 34.996

193.84 ZAC |43.80 ETC |82.I9 CLP-J66.85

-.53 RAP 5J.40 ECC 1.225J

PC) CST TIM INJ 2 LAT INJ 2 LONG

3436.0 -32.04 167.22

2262.9 -32.03 78.49

3436.0 -32.04 167,22

_662.9 -3B.03 78.49

3436.0 -32.04 167.22

2262.9 -32.03 78.49

ORBIT OETERMINATION ACCURACY

ST 2339.4 5R 519.0 SS 590.0

CRT .9836 CRS -.8985 CST -.9617

LSA 2460.8 MSA 184.5 SSA 22.0

EL1 2394.5 EL2 91.5 ALF 12.33

LAUNCH GATE FEB 9 1969 FLIGHT TIME IB4.00 ARRIVAL DATE AUG 12 1969

HELIC(ENTRIC CONIC

RL 147.60 LAL .00 LCL J40.07 VL
RP 108.24 LAP" -2.I1 LOP 37.97 VP

RC 168.410 GL 15.48 GP -16.3! ZAL

PLANETC_ENTRIC CONIC
C3 I4.273 VHL 3.778

LNO_A2W7_ LN(H TIME

64.99 2! Z2 42

115.01 3 21 42
64.99 21 22 42

115.01 3 21 42

64.99 2I 22 42

!15.01 3 21 42

GIFFERENTIAL CCRRECTIONS

TOE 1.3336 TRA |.4384 TC3-6.0616 BAU 1.1573

ROE .3313 RRA .1302 RE3 -.2107 FAU .03564

FOE .4532 FRA .9910 FC3-2.1616 BSP J8395

BOE 1.3742 _qA 1.4443 9C3 6.0653 FSP -Till

OISTANCE 531.857

26.801 GAL 3.19 AZL 87.84 I._A 257.91 SHA I22.89 ECC .20836 IN( 2.1591 Vl _0.185

57.043 GAP 9.91AZP 90.45 TAL 167.72 TAP 65.62 RCA 97.28 APO 148.49 V2 35.010

7J.72 2AP |59.75 ET$ 310.75 2AE I29.18 ETE 193.27 ZAC 145.92 ETC 18J.80 CLP-167.82

OLA 37.08 RAL 64.45 RAG 6567.6 VEL 11.647 PTH

L-I 71WE ]NJ LAT

4018.55 -27.68

2899.J3 -27,67
4OIB.55 -27.68

2899.13 -27.67

4018.55 -27.68

2899.13 -27.67

2.04 VHP 7.050 DPA .82 RAP 53.2| ECC 1.2349
]NJ LCN(, ]NJ RT A.._ ]NJ A.?_TH ]NJ TISWE PO C$T T]_ INJ 2 L_T ]NJ 2 LON&

|73.24 290.49 64.27 22 29 41 3418.6 -_0.00 165.26

88.90 290.49 64.26 4 lO I 2299.1 -30.89 80.92
175.24 290.49 64.27 22 29 41 5418.6 -30.90 165.26

88.90 290.49 64.26 4 10 J 2299.1 -_0.89 80.92

173,24 290.49 64.27 22 29 41 3418.6 -50.90 165.26

88,90 290.49 64.26 4 10 l 2299.1 -30.69 80.92

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

,_7 5704.8 _ 582.4 _3 223.5 ST 2186.9 SR 508.0 SS 542.8

RRT .7292 RRF .7116 RTF .9504 CRT .9703 CRS -.8561 CST -.9546

8G8 5754.4 R_5 .0223 RJ3 .9505 LSA 2300.9 MSA 201.6 SSA ZI.5

S_I 57213.6 5(;2 397.4 THA 4.28 ELI 2241.9 EL2 119.9 ALF 12.74

LJ_UNCMI DA TE FEB 9 1969 FL.[GHT TI_ J,96,DD ARRIVAL GATE AUG 14 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .O0

RP 108.20 LAP -1.96
RC 170.474 GL 13.79

PLANETOCENTRIC CONIC

C3 15.027 VHL 3.676

LNCH AZMTH LNCH TIME

66.96 21 48 40

113.04 3 26 36
66.96 21 48 40

113.O4 3 26 36

66.96 21 48 40
113.O4 3 L_

GIFFERENTIAL CORRECTIONS

TOE 1.2230 TRA 1.6888 TC3-5.8135 BAU 1.1686

ROE .33J9 RRA .J457 RC3 -.J922 FAU ,03533

FOE .3766 FRA 1.0500 FC3-1.9200 BSP 18595

BOE 1,2673 BRA 1.6949 BC3 5.8167 FSP -726

DISTANCE 537.525

LOt. 140.07 VL 26.763 GAL 3.67 AZL 68.02 HCA 261.11 ,_A 122.65 ECC .21284 INC 1.9833 Vl 30.]_5

LOP 41.17 VP 37.026 GAP 10.28 AZP 90.31 TAL 166.18 TAP 67.28 RC_ 96.55 APO 148.76 V2 35.G2]
GP -15.66 ZAL 68.70 ZAP 160.62 ETS 309.56 ZAE 129.24 ETE 192.75 ZAC 148.06 ETC 1_1.36 CLP-|68.7_

CLA 35.69 RAL 68.29 RAG 6567.6 VEL 11.680 PTH 2.05 VHP 7.249 DPA _.06 RAP 55.08 ECC 1.2473
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIHE PO CST TIM INJ 2 LAT INJ _ LONG

3998.83 -26.52 171.03 294.71 64.87 22 55 19 3398.8 -29.67 163.1l
2941,77 -26.51 91.72 294.71 64.86 4 15 38 2341.8 -29.66 63.80

3998.83 -26.52 171.03 294.71 64.87 22 55 19 3398.8 -29.67 163,11

2941.77 -26,5! 91.72 294.71 64.86 4 15 38 2341.8 -29.66 83.80

3998.83 -26.52 I71.03 294.71 64.87 22 55 J9 3398.8 -29,67 163.11
2941.77 -26.5I 91.72 294.71 64.86 4 15 38 2341.8 -29.66 83.80

MIO-COUR_ EXECUTION ACCURACY ORBIT GETERNINATION ACCURACY

5GT 5751.2 .TK,R 575.8 SG3 215.1 ST 2034.8 SR 496.9 SS 501.9

RRT .7J44 RRF .6956 RTF .95J3 CRT .9496 CRS -.7999 CST -.9466

5GB 5780.0 R_3 .0181 RI3 .9514 LSA 2142.2 MSA 223.5 SSA 20.9

S_I 5766.0 ,S_2 401.9 THA 4.11 ELI 2089.1 EL? 151.6 ALF 13.13

LAUNCH DATE FEB 9 1969 FLIGHT TIE 186.G0 ARRIVAL GATE AUG 16 1969

PELIC(ENTRIC CONIC

RL 147.60 LAL ,00

RP 106.16 LAP -1._O
RC 172.518 GL 12,J7

PL4NETOCENTRIC CONIC

C3 15.957 VHL 3.995

LNCH AZMTH LN_H TIHE
69.10 22 15 34

JJO,90 • 29 J4

69.10 22 15 54

110.90 3 29 14

69.10 22 15 34

110.90 3 29 14

_IFFERENTIAL CORRECTIONS

TOE 1.1055 TRA 1.9527 TC3-5.519_ BAU 1,17_0

ROE .3336 RRA .1579 RC3 -.I747 FAU .03107

FOE .3046 FRA 1.1070 FC3-1.6855 BSP 18772

BGE 1.1548 _RA 1.959(] 0C3 5.5219 FSP -702

OlSTAN(E 543.160

LOL 140.07 VL 26.724 GAL 4.18 AZL 86.19 H(A 264.3I S_A 122.42 ECC .21768 INC 1.8103 Vi _O.185

LOP 44.57 VP 37.0|3 GAP 10.67 AZP 90.18 TAL I64.65 TAP 68.94 RCA 95.77 APO 149.07 V2 35.036

GP -15.06 ZAL 65.74 ZAP 161.93 ET5 308.18 ZAE 129.28 £T£ 192.28 ZAC 150.22 ETC 1_0._8 CLP-169.72

OLA 34.67 RAL 72.00 RAO 6567.6 VEL I1.719 PTH 2.06 VHP 7.462 OPA 3.28 RAP 57.00 ECC 1.2626

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
_J75._0 -25._O 168.59 _98.92 65.45 23 21 50 3375.9 -28.39 160.73

299J.78 -25,29 93.05 298,9J 65,44 4 J9 6 239J,# -2_,3_ _7.J9

3975.90 -25.30 168.59 298.92 65.45 23 21 50 3375.9 -28.39 160.73

2991.78 -25.29 95.05 298.91 65.44 4 19 6 2391,8 -28.38 87.19

5975,90 -25._0 168,59 298.92 65.45 _3 21 50 3375.9 128.39 160.73

2991.78 -25.29 95.05 298.91 65.44 4 19 6 2391.8 -28.38 87.19

MI0oCOURS[ EXECUTION ACCURACY ORBIT GETERI4INATION ACCURACY

5_T 5792.7 SGR 569.5 S_3 206.9 ST 1890.9 SR 485.6 SS 468.5

RRT .7008 RRF ._:_SJI RTF .9522 CRT .9188 CRS -.7285 CST -.9388

•_ 5820.6 R23 .0147 R15 .9523 LSA 1992.1MSA 249.6 5SA 20.0

5GI 5806.5 S_2 405.3 THA 3.96 ELI 1943.4 EL2 186.5 ALF 13.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4. 1968-69

LAUNCH DAT[ FEB 9 1969 FL|GHT TIHC 190.00 ARRIVAL DATE AUG IB 1969

H[LIOC[NTRIC CONIC OI$TAN([ 546,757

RL 147.60 LAL .00 LOL 140.07 VL 26.686 GAL 4.71AZL 68.36 _CA

RP 108.12 LAP -|.64 LOP 47.58 VP 3t5.998 GAP 11.08 AZP 90.07 TAL

RE 174.540 GL 10,61 GP -14.52 ZAL 62.84 ZAP 162.78 ET$ 306.59 ZAE

PLAN[TC_ENTRIC CONIC
C] 17.082 VHL 4.135 DLA 33,44 RAL

LNCH AZHTH LNCH TII4_ L-I TII_

71.43 22 43 43 3948.48

108.57 3 29 12 3050.39

71.43 22 43 43 3948.48

108.57 3 29 12 3050.39

110.00 4 32 1 2857.93

110,O13 2 43 59 ]168.93

OIFFERENTXAL CORRECTIONS

TDE .9844 TRA 2.2334 7C3-5.182| BAU 1.1840

ROE .3367 RRA .1731 RC3 -.1575 FAU .02879

F0E .23_ FRA 1.1638 FC3-1.4591 B.SP 18858

BOE 1.O404 _RA 2.2401 Be3 5.1845 FSP -674

267.51 SMA 122.19 [CC .22291 ISC 1.6191 VJ 30.185

163.10 T4P 70.61RCA 94.96 APO 149.4] V2 ]5.050

129.32 ETE 191.85 ZAC 152.39 ErE 180.]2 CLP-170.65

75.52 RA0 6567,7 V_L 11.767 PTH 2.08 VHP 7.689 OPA 4.40 RAP ]8.97 [CC 1.2811
|NJ LAT |NJ LCI_ |NJ RT ASC INJ AZHTH INJ TIH_ PO CST TIN INJ 2 LAT INJ 2 LONG

-24.02 165.82 303.09 66.0I 23 49 31 3548.5 -27.05 158.03

-24.01 98.98 303.08 66.00 4 20 2 2450.4 -27.04 91,19
-24.02 165.82 303.09 66.01 23 49 31 3348,5 -27.05 118.03

-24,0| 98.98 303.08 66.00 4 2/3 2 2450,4 -27.04 91.19

-28.75 86.I4 305.18 70.66 5 19 39 2257.9 -31.11 77.73
-I9.45 J07.31 300.65 61.32 3 37 8 2588.9 -23.12 I{30.10

NI0-COL_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

_'T_J_J_OS(_ 563,4 _3 I98,9 57 1765.7 SR 474.6 55 444.3

RRT ,6883 RRF .6686 RTF .95]0 CRT .6751CRS -.6447 CST -.9]]1

5856,_ _3 .0126 R|3 .9531 L$A 1860.8 MSA 278.6 55A 19.1

S_I 5842.0 S_2 407.7 THA 3.63 ELI I814.7 EL2 223.] ALF 13.44

LAUNCH OATE FEB 9 19159 FLIGHT TIME |92.00 A_IVAL OATE AUG L_O 1969

HELI(XENTR|C CONIC

RL J47.60 LAL .00

RP 108.08 LAP -1.47

Re 176.542 GL 9.12

PLANETOCENTRI( CONIC

C3 18.427 VPtL 4.293
LNO4 AZ)4TH LNCH TIME

74.01 23 13 38

I05.99 3 23 53

74.0| 23 13 3_

105.99 3 25 53
II0.00 5 J9 14

01STANCE 554.309

LQ. 140.07 VL 26.649 GAL 5.27 AZL 88.53 HCA

LOP 50.79 VP 36.983 GAP J|.Sl AZP 89.98 TAL

GP -14.03 ZAL 60.03 ZAP |63.68 ET$ 304,76 Z_

270,72 SMA 121.97 [(( .22857 INC 1,4687 vi 30.IB5

161.57 TAP 72,28 RCA 94.09 APO I49.85 _2 35.063

|29,34 ETE I91.47 ZAC 154.58 ETC 179.67 CLP-171.$B

OLA 32.19 RAL 78.85 RAO 6367.7 YEL 11.824 PTH 2.09 VHP 7.911 0PA 5,46 RAP 60.99 ECC 1.5033
L-I TIME INJ LAT INJ LONG ;NJ RT ASC INJ A_TH INJ TIH[ PO CST TIN INJ _ LAT INJ 2 LONG

3914.64 -L:_'Z.70 i62.59 307.22 66.54 24 18 53 3314.6 -25.68 154.86

3119.4_ -22.69 10_.66 3_7.21 66.53 4 I7 52 2519.5 -25.67 95.93

39|4.64 -22.70 I62._9 307.22 66.54 24 18 53 3314.6 -25.68 154.86
3119.45 -L_.69 J03.6_ 307.21 66.53 4 17 52 2519.5 -25.67 95.93

2769.07 -30.59 79.88 3|0'38 73.94 6 5 23 2169.1 -32.49 71.17

59.03 ] I@ 37 2713.0 -19.2] 107.62

ORBIT DETERI, IINATION ACCURACY

57 I655.3 SR 462.7 SS 426.4

• 6565 RTF .9139 CRT .8|49 (RS -.5471 CST -.9_00
•0102 RI3 .9540 LSA 1743.5 NSA _09.2 SSA IB.Z

408.6 THA 3.69 ELI 1698.8 EL2 261.3 dLF 13.15

IIO.OO 2 2_ 24 ]313.02 -15.24 IJ4.46 303.I6
OIFFER1ENTIAL CCRRECTIONS MI0-CC_R_ EXECUTION ACCURACY

TOE .8533 TRA 2.5249 TC3-4.8_02 8AU 1.1904 S(.T 5861.I _R 556._ SG] I91.2
ROE .3402 RRA .1B86 RC3 ;_]42J FAU .02669 RRT ,6770 RgF

FOE .|749 FRA 1.2170 FC3-1._538 BSP IGO25 ,_ 5887.4 R2_

E_E .9186 _RA 2.5319 BC3 4,8323 FSP -652 S(,I 5873._ S_2

LAUNCH OATE FEB 9 1_69 FLIGHT TIM_ J94.00 ARRIVAL DATE AUG Z2 1969

H_ELIC(ENTRIC CONIC 01STANCE 559.813

RL 147.60 LAL .00 LOt. 140.07 VL 26.611 GAL 5.87 AZL 88.70 HCA 27_.92 SHA 121.75 ECC .23470 INC 1.2978 Vl _O.185

RP 108.04 LAP -1,29 LOP 54.00 VP ]6.969 GAP 11.96 AZP 89.91 TAL 160.05 TAP 7].97 RCA 9].17 APO 150.]2 v2 "35.076

RC 178.523 GL 7.70 GP -15.58 ZAL 57.32 ZAP 164.52 ETS 302.67 ZAE 129.36 ETE 191.12 ZAC 156.77 ETC |78.9l CLP-172.50
PLANETOCENTRIC CONIC

C3 20.019 VHL 4.474 OLA ]0.95 RAL B_.00 RAO 6567.B VEL 11.891 PTH 2.J| VHP 8.191 OPA 6.45 RAP 63.05 ECC 1.5295

LNCH AZNTH LNCH TIN_ L-I TII4_ INJ LAT INJ LONG INJ RT A_C INJ AZ)4TH INJ TIHE PO C$T TIN ZNJ 2 LAT tNJ 2 LONG
76.9] 25 46 30 ]870.49 -21.36 158.63 311.31 67.05 24 51 0 ]270.5 -24.28 150.96

IO3.05 ]IB 7 ]202.76 -21.55 109.35 311.30 67.04 4 II ]O 2602.8 -24.28 IO1.68

76.95 25 46 30 ]870.49 -21.36 158.63 311.3J 67.05 24 51 0 3270.5 -24.28 150.96
103.05 3 JB 7 3202.76 -21.35 109.35 311.]0 67.04 4 11 ]0 2602.8 -24,28 101.68

IIO.00 5 55 30 2712.06 -31.59 75.74 315,10 76.21 6 40 42 2112.1 -3].16 66.86

110.OO 2 lZ 13 ]409.19 -|1._0 119.79 306.10 57,68 3 9 3 2809.2 -1fl.98 113.I8

DIFFERENTIAL CORR[CTION5 HI0-COURSE EX[CUTION ACCURACY ORBIT OETERNINATZON ACCURACY"

TOE .7172 TRA 2.8]24 TC3-4.4616 BAU J.1946 SGT 5888.2 SGR 348.8 S_3 183,8 ST 1570.9 SR 450.6 SS 416.3

ROE ,3445 RRA .2048 RC3 -.1276 FAU .02465 RRT .6667 RRF .6457 RTF .9550 CRT .7174 CR$ -.4433 C$T -.9315

FOE .1155 FRA 1.269] FC3-1.O66J BSP 19170 S_ 5913.7 R_3 .0080 RI3 .9550 LSA 1652.0 HSA 338.5 SSA 17.3

BOE .7956 8RA 2,8398 BC3 4.4634 FSP -6_O S_I 5899.6 ,f_2 408.3 THA 3.57 ELI 1e96,9 EL2 297.6 ALF 12.37

LAUNCH DATE FEB 9 1969 FLIGHT TINE 196.00 ARRIVAL DATE AUG 24 1969

HELIOCENTRIC CONIC

RL 147.60 LAL .00

RP 108.00 LAP -I .J2
RC 180.483 GL 6.36

PLANE TOCENTRI C CONIC

C3 21.894 VHL 4.679

LNCH A2'NTH LNCH TIME

BO.54 0 28 56

99.46 3 3 12

I00.00 3 33_ 30

100.00 2 41 19
llO.l_ 6 26 22

110.00 2 4 57

OISTANC£ 565.260

L(:_. 140.O7 VL _6.574 GAL 6.50 AZL 88.87 PICA 277.I4 5HA 121.53 ECC .24136 INC 1.1256 Vl 30.185

LOP 57.21 VP 56.954 GAP I2.44 AZP 89.86 TAL 158.54 TAP 75.68 RCA 92.19 APO 150.86 V2 3].089
GP -I3.1 7 ZAL 54.73 ZAP 165.30 ETS 3(30.30 ZAE 129.37 ETE 190.B0 2AC 158.96 £TC 177.98 CLP-173.41

OLA 29.73 RAL 84.96 RAO 6567.9 V_L 11.9_0 PTH 2.13 VHP 8.469 0PA 7.38 RAP 65.14

L-! TIME INJ LAT ]NJ _ INJ RT AS( /NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

3807.04 -20.01 I33,_ 315.36 67.54 I 3_ 23 5207.0 -_.88

3309.I7 -_O.DO 116.69 313.35 67.53 3 58 21 2709.2 -22.87

3212.33 -L_._0 110.42 3J6.28 69.45 4 27 3 2612.3 -24.79

3379.11 -17.84 I20.89 314.36 65.6l 3 37 38 2779.1 -20.99
2670.35 -32.23 72.65 319.37 77.93 7 IO 52 2070.3 -33.55

3493.86 -8,68 1_4.37 309._0 56.8J 3 3 I! 2893.9 -f2.99
O_FFEI_ENTIAL (.ORR[CTIOL_

TOE ._760 TRA 3.|367 TC3-4.0858 B/_J I.I_4

ROE .3497 RRA .2216 RC3 -.1137 FAU .0L_67

FOE .0603 FR_ 1.3216 FC3 -.8966 BSP 19298

BOE .6738 _A ],1645 BC3 4.O874 FSP -607

NXO-COUR_ E_ECUT|0N ACCURACY

t_T 59i0,4 _ 540.6 .%3 176.7

RRT ,6_7I RRt" .6360 RTF" .9560

5935,0 I_ .0063 R13 .9161

,S_I 592|.| S_2 406.8 THA 3.46

[CC 1.3603

INJ 2 LONG

145.68
109.08

102.59

113.]I

63.67

117.92

CR_IT 0ETERMINATION ACCURACY

ST 1514.6 5R 4]8.] 55 413.1

CRT .6440 CRS -.3398 CST -.9375

LSA 1588.8 NSA 363.5 $SA 16.5

ELI 1542.0 EL2 329.4 _LF 11.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69}

LAU_W,HOAT[ FEB 9 1969 FLIGHT TINE 198.00

HELIO(gNTRIC C(_IIC O|STANC[ 570.642
RL 147._0 LAL .0(] LOL 140.07 VL 26.538 GAL 1.16 AZL 89.05 PICA 280.35 5_4A

RP 107.96 LAP -.94 LOP 60.42 VP 36.940 GAP IZ.96 kIP 89.83 TkL 157.06 TAP
RC 1SZ.422 GL 5.11 GP -12.79 ZAL 5_.25 ZAP 166.02 ETS 297.61 ZAE 129.37 ETE

PLANETOCENTRI C CC_NIC

C3 24.093 VHL 4.908 0LA 28.53 RkL 87.73 RAD 656_.0 VEL 12,061 PTH 2.16 VHP B.769 DPA
LNCH AZNTH LI_H T|I, IE L-I TINE INJ LAT INJ _ |NJ RT A_ ZNJ A2'NTH ZNJ TIHF..

86.33 I 26 28 _.71 -18.86 145._J 319.36 68.01 2 27 49

93.67 2 21 47 3482.11 -18.64 12J_.85 319.35 68.00 3 25 49
IOO.OO 4 34 O _075.71 -25.17 101.37 321.82 73.32 5 25 16
100.(30 2 2 56 5562.34 -12.37 151.75 516.36 62.57 3 2 IB
110.OO 6 53 34 2638.83 -32.65 ?0.29 323.90 79.27 7 37 33
110.00 1 59 52 3571.H -5.75 |28.5| 312.39 56.25 2 59 24

OIKKERENTIAL CORRECTIONS NXO-CC_R_ £XECUTZON ACCURACY
TOE .4343 TRA 3._37 TC3-3.70_ 8AU 1.1934 _T 5928.? _ 532.1 _3 170.0

ROE .3558 RRA .232_ RC3 -.1000 FAU .01,',',',',',',',',_67 RRT .6489 _ .8281 RI"F .9571
FOr .0107 FRA 1.3757 FC3 -.7429 8SP 19317 _ 5952.5 R23 .0034 R13 .9571

ARRIVAL 0ATE AUG 26 1969

.5814 6_ea _.5118

LAUNCH OATE FEB 9.1969

H_LJ_£NTRJC CC_C
RL 147.60 LAL .00
RIP J07,92 LJ,P -,73
RC 184.340 GL 3.93

PLAN[TOC[NTRJC CONIC
C3 26.667 VHL 5.164 DLA 27.37 RAL
LNCH A2'MTH LNCH TJI_ L-Z T|ME

90.00 3 I1 38 3387.20 -L_Z.74
90.OO 1 3 17 3_15.?O -12.04

100.OO 5 11 33 3010.60 -26.37
100.0o I 46 3 3677.53 -8.68
1J0.00 7 17 56 2615.11 -32.94
110.00 1 56 9 _¢45.78 -2.94

O_FFERI[NTIAL CORR1ECTJCN$
TOE .2831 TRA 3.6654 TC3-3.3371BAU 1.190J

•3622 RRA .2568 RE3 -.0877 FALl .0|885
FOE -.0375 FRA 1.4279 FC3 -.6119 BSP 19437
BO[ .4597 BRA 3.8739 BC3 3.3383 F6P -562

_C3 3.7051 ¥SP -582 _1 59_.? _,2 40_.2 THA 3.35

FLiGhT TZNE 2DO.O0

121.3! ECC .24860 INC .9507 VI _O.185
77.40 RCA 9|.15 APO 151.47 V2 35.102

190.50 ZAC 161.16 ETC 176._4 CLP-174.32

8.25 RAP 67.26 £CC 1.3965
PO CST TIN INJ 2 LAT INJ 2 LONG

5080.7 -21.48 135.84
2882,1 -21.47 121.29
2A75.7 -27.22 93.16
2962.3 -15.95 124.78
2038.8 -33.79 61 .24
2972.0 -10.1A 122.18

ORBIT OETER_ZNATZON _CC_RAC_
ST 1489.7 SR 426.2 S5 415.9

CRT ._419 CRS -.2460 C$T -.9471
LSA 1558.3 HSA 381.3 $SA 15.7
ELl 1508.6 _L2 353.7 4LF 9.33

ARRIVAL OATE AUG 28 J969

O]$T_U_E 373,_9
LOL 140.07 VL 26._OI GAL 7.87 AZL 89._3 HCA 283.56 SeAA121.10 [CC .256A8 ]NC .7721 V] 30.185
LOP 6_,64 VP _8,_ 6_P 1_,51A_P 89,82 TAL J5_,59 TAP 79,J5 RCA 90,04 APO 152.16 V2 35.JJ4
GP -12.45 ZAL 49.90 2AP l_.r_} ET$ L_4._7 ZAE 129.35 ETE 190.23 ZAC 163.35 ETC 175.39 CLP-J75.24

90.32 R40 6568.! VEL 12.167 PTH 2.18 VHP 9.092 OPA 9.06 RAP 69.41ECC J.4389
_NJ I.AT _NJ LONG JNJ RT ASC ZNJ A214TH ;NJ TZN_ PO CST TIM _NJ 2 EAT ]NJ 2 LONG

124._ 3_5.35 72.65 4 8 15 2797.2 -2A.90 116.20

150.20 3L_0.9_ 64.17 2 6 55 3215.7 -15.A2 143.15
96.90 326.49 75.39 6 1 44 2410.6 °28.12 88.53

138._0 319.16 61.28 2 47 20 _077.5 -12.45 131,54
_._0 328.12 _0.29 8 1 31 2015.1 -33.93 _9.40

132.3_ 315.64 55.9_ 2 56 55 3045.8 -7.40 126.13
N|O-C_URSI[ EXECUTION ACCURACY CRB;T 0ETERN_N_TION ACCURACY
_,T 5941.5 _ 522.2 .%3 163.6 ST 1486.1 SR 413.3 SS 421.9
RRT .0408 RRF .6L_O RTF .9585 CRT .4331 CRS -.1569 CST -.9575

5964.4 R23 .0040 R13 .9585 LSA 1550.5 NSA 391.4 SSA 15.O
5(,I 5951.0 SG2 400.3 THA 3.24 ELI 1497.5 EL2 369,7 ALF 7.52

LAUNCH DATE FEB 9 1969 FLIGHT TINE 202.00 ARRIVAL GATE AUG 30 1969

HIELIO(ENTRIC CONIC 01STANCE 581.167

RL 147,60 LAL ._ LQ, 14D.07 VL 26.465 GAL 8.63 AZL 89.4J HCA 286.78 SHA 170.89 ECC .26508 INC .5885 vJ 3D,185
RP 107.88 LAP -.56 LOP 66.85 VP 36.912 GAP 14.10 AZP 89.83 TAL 154.15 TAP 80.93 RCA 88.84 APO 152.93 v2 35.126
RE 186.236 GL 2.85 GP -12.J3 ZAL 47.68 lAP 167.28 ET6 291.17 2AE 129.33 ETE 189.98 2AC 165.52 ETC 173.5J CLP-J76.16

PLANETC_ENTRIC CONIC
C3 29.676 VHL 5,448 DL4 26,2_ RAL 92,73 RAD 6568.2 VEL 12.29D PTH 2,2J VHP 9,44| OPA 9,81 RAP 71,59 ECC J,48_4
LNCH AZMTH LNCH TIME L-J TIN[ INJ LAT INJ LON_ |NJ RT Agc INJ A2'tATH |NJ Tit, t[ PO CST TIM |NJ 2 LAT rNJ 2 LONG

90,00 3 5J 54 3323,79 -24,18 139,15 3_0,07 74,79 4 47 16 2721,8 -26,03 110,97
90.00 0 42 15 3944.43 -8.12 157.63 323.61 62.78 1 48 0 3344.4 -11.70 150.78

1OO.OO 5 41 48 2967.52 -27.07 93.89 330.89 76.82 6 31 15 2_67.5 o28.62 85.43
100.00 1 35 3 3773.93 -5.49 143.68 322.18 60.57 2 37 57 3173.9 -9.37 137.04
110.00 7 39 58 2597.78 -33.13 67.18 332.25 81.05 8 23 16 1997.8 -34.01 58.05
110.OO 1 53 22 3716.44 -.24 136.07 318.93 55.82 2 55 19 3116.4 -4.73 129.86

0IFFERI[NTIAL CORRECTIONS MI0-COUR_ EXIECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE .1271 TRA 4.24_O TC3-2.9816 gAU 1.1833 SGT 5949.7 S_R 511.3 S_3 157.4 ST 1504.0 SR 400.2 SS 431.1

ROE .3692 RRA .2746 RC_ -.0761FAU .01707 RRT .6_31 RRF .6126 RTF .9600 CRT .3267 CR5 -.0787 CST -.9673
FOE -.0826 FRA 1.4812 FC3 -.4981 8SP 19538 _ 5971.6 R23 .0027 R15 .9601 LSA 1566.2 HSA 393.4 SSk 14.3
BO£ .3205 BRA 4.2579 6C3 2.9826 FSP -543 S_I 5958.5 ,_2 395.1 THA 3.13 ELI 1510.0 EL2 3_6.7 ALF 5.30

LAUNO40ATE FEB 9 1969 FLIGHT TINE 204,00 ARklVAL DATE SEP I 1969

H[LIOCENTRIC CONIC

RL 147.60 LAL .o0
RP I07.85 LAP -.37
RC 1_.109 GL i.80

PLANETOCENTRIC CONIC
C3 33.195 VHL 5.762
LNCH A2'MTH LNCH TIM_

90.oo 4 22 54

9O.OO O 29 IO
ADO.DO 6 7 40
100.oo I 27 5
110.DO 8 O O
11o.00 1 51 15

OISTANCE 586.282
LOL 140.07 VL 26.4_0 GAL 9.44 AL_,. 89.60 hlCA 290.00 SHA 120.68 ECC .2_449 INC .3982 VI 30.185
LOP 70.07 VP _6.898 GAP 14.74 AZP 89.86 TAL J52,7A TAP 82.74 RCA 87.56 APO 153.81 V2 35.J38
GP -11.84 ZAL 45.59 ZAP 167.81 ET8 2g7.39 Zt_ J29.28 ErE 189.74 ZAC 167.67 ETC 170.96 CLP-177.09

OLA 25.17 RAL 94.gg R_O 6568.3 Vl[L 12.43_ PTH 2.25 VHP 9.820 OPA I0.5J
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A214TH INJ TIME PO CST TIM
3275.15 -24.9? 115.g6 3_4.46 76.20 5 17 29 267_.2
4047.42 -4,87 163.45 326,58 62.07 1 36 57 3447.4
2937.37 -27.52 91.76 335._2 77.85 6 56 38 2337.4

3860.43 -2.58 J48.45 325.32 60.21 2 31 25 .3260.4
2585.94 -53.25 66,28 336.32 81.57 8 43 6 1985.9
3764.63 2.36 139.63 322.24 55.89 2 54 19 3184.6

DIFFER1ENTJ_L CO;WECTION5
TOE -.0329 TRA 4.6569 TC3-2.6408 BAU 1.1723
RDE .3768 RRA .2925 RC3 -.0651 FAU .01534

FOE -.1243 FRA 1.5563 FC3 -.4001 BSP 19611

_OE .3783 BRA 4.6661 BE3 2.6416 F,_ -523

RAP 73.78 £CC 1.5463
INJ 2 LAT INJ 2 LONG

-26.63 IO7.68
-8.57 156.73

-2_.92 83.24

-6.52 141.88
-34,06 57,J3
-2.13 133.43

ORBIT DETERfAIN_TION ACCUR_C_
ST 1538.1 SR 387.0 SS 442.4
CRT .2284 CRS -.0126 CST -.9758
LSA 1600.0 HSA 388.6 SSA 13.7

£L1 1540.8 EL2 376.1ALF 3.50

HID-COUR_ EY_CUTION ACCURACY
S_T 595_.5 SGR 499.4 ,%3 151.6
RRT .6259 RRF .6060 RTF .9618
SG8 5974.4 R23 .0019 R13 .9618
SGJ 5961.7 SG2 368.9 THA 3.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH DATE FEB 9 1969

HELIOCENTRIC CONIC

RL I47.60 LAL .00 LCN. J40.07 VC

RP IO7.81 LAP -.J8 LO ° 73.29 VP

RC 189.959 GL .85 GP -11.57 ZAL
PLANE TC(ENTR I C CONIC

C3 37.316 VHL 6.109 CLA 24.J4 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 4 48 54 3243.58 -25.47

90,00 0 I9 46 4138.09 -1.96

ZOO.DO 6 30 23 2916.36 -27.8_

100.00 I _O 58 3940.54 .14

II0.00 B I8 15 2578.88 -33.32

110.00 I 49 3_ }850.78 4.88
DIFFERENTIAL CCRREC TICNS

TOE -.1946 TRA 5.0946 TC3-2.3139 BAU 1.1547

ROE .3852 RRA .3J05 RC3 -.0545 F4U .01358

FOE -.162_ FRA 1,5950 FC3 -,315I 8SP 19574

B0E .4316 (3RA 5.104! BC3 2.3145 FSP -502

LAUNCH (]ATE FEB 9 1_9

HEL IC_ENTRI C CONIC

RL 147.60 LAL .00 LOL 140.07 VL

RP 107.78 LAP .01 LCP 76.52 VP

RC 191.786 GL -.03 GP -11.33 ZAL
PLANETOCENTRIC CONIC

C3 42.152 VHL 6.492 DLA
LNO4 AZMTH LNCH TIME L-I TIME INJ LAT

90.00 fi 11 27 3222.11 -2§.78

90.00 0 12 33 4221 .I0 .72
JOO.OO 6 50 36 2902.43 -28.00

IO0.O0 I 16 6 40|6.0! 2.70

110.00 8 34 55 2576.06 -33.35

IIO.O0 I 48 16 3915,1§ 1,31
OIFFER1ENTIAL CORRECTIONS

TOE -.3665 TRA 5.5569 TC3-2.D121 8AU 1.1341

ROE .3938 RRA .3277 RC3 -.0451 FAU .01195
FOE -,1997 FR4 1.6548 FC3 -.2453 8SP 19643

60E .5380 8RA 5.5666 8C3 2.0126 FSP -484

FLIGHT TIME L_06.00 ARRIVAL DATE 5EP 3 1969

OISTANCE 591.276

26.395 GAL 10.31 AZL 89.80 PiCA 293._2 SNA 1_0.48 ECC .28480 INC .2004 Vl 30.J_S

36,884 GAP J5,44 AZP 89,92 TAL 151,37 TAP 84.59 RCA 86,17 APO 154,79 v? 35.15(]

43,64 ZAP 168,26 ETS 283,20 ZAE 129,21 ETE 189,52 ZAC 169,77 ETC 167,35 CLP-178,D3

97.06 RAO 6568.5 VEL 12.597 PTH 2.28 VHP I0.232 OPA II.J4 RAP 75.98 £CC 1.6141

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM /NJ 2 LAT JNJ 2 LONG
113,78 338,67 77,19 5 42 57 2643,6 -26,98 105.,=4

168.53 329.68 6J.75 | 28 44 3538.I -5.72 161 ,87

90,27 339.23 78,59 7 18 59 2316.4 -29,11 81,71

t52.84 328.5Z 60.]1 2 26 39 3340.5 -3.84 146.32

65.74 340.33 81.88 9 I 14 t978.9 -34,08 56.58

143.09 325.57 56.13 2 53 46 3250.8 .40 136,88

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5953.5 SGR 486,6 SG3 146,1 ST J583.7 SR 373.8 55 455.?

RRT ,6190 RRF .6002 RTF .9636 CRT ,14_0 CRS ,0409 CST -.9826

5973.3 R23 .0015 R|3 .9631 LSA 1646.6 MSA 379.! 5SA 13.J

SG! 5961 ,l _G2 381,7 THA 2,91 EL1 1584,7 EL2 369,7 ALF 2,Oa

FLIGHT TIE _].0_ ARRIVAL DATE SEP 5 1969

0I$TANCE 596.124
26.361 GAL J].25 A?L gO.OJ HCA

36.870 GAP 16.19 AZP 90.00 TAL

41.82 ZAP 168.63 ETS 218.60 ?AE"

296.45 SHA 120.28 £(C .296j4 INC .0000 VI 30.185

|50.04 TAP 86.49 RCA _4:6_ APO 155.90 V2 35.I61

129,72E'T_ J89,3] ZA( 171,t0 ETC 161,94 CLP-178.99

23.I6 RAL 98.98 RAO 6568.6 EL 12.787 PTH 2.33 VHP 10.683 CPA JI ,72 RAP 78,19 ECC J .6937

]NJ LONG INJ RT ASC INJ AZMTH INJ TIE PO CST TIM INJ 2 LAT ENJ 2 LONG

|12,29 342,74 77.87 6 5 9 2622,1 -27,20 IO3.91

173,16 332,85 61,69 ! 22 55 3621,1 -3,07 166.53

89,28 343'24 79,08 7 38 58 2302.4 -29,22 80,69
156,99 33J,75 60,22 2 23 2 3416.0 -1,29 150,47

65,52 344,28 82,01 9 17 51 1976,1 -34,09 56,36

146.49 328,90 f16,5J 2 53 3! 3315,I 2,86 140,24

MI0-COURSE EW_ECUTICN ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5948.0 _R 472.4 SG3 140.8 ST 1634.3 SR 360.1 55 469.0

RRT ,6116 RRF ,5937 RTF ,9658 CRT ,O658 CRS ,0890 CST -,9876

SG0 5966,7 R23 ,0009 RJ3 ,965t] LSA 1699,0 MSA 366,2 SSA XZ,5

SG! 5955.0 SC.2 373,3 THA 2,79 EL| 1634,5 EL2 359,3 ALF ,87

LAUNCH QATE FEB 9 1969

HELIC_ENTRIC CC_I(

RL J47.60 L&L .00

RP I07.75 LAP .20

RC 193.588 GL -._5

PLAN_TOCENTRIC CONIC

C3 47.84? VHL 6.917

LNCH ATMTH LNCH TIME

90.00 5 31 2_

90,00 0 6 46

lO0,OO 7 8 43

JO0,O0 J |2 6

liD.DO 8 50 8

FLIGHT TIME _I0,00 ARRIVAL 0ATE SEP 7 J969

DISTANCE 600,799

LCX. 140.07 VL 26.377 GAL 12.26 AZL 90,23 HCA _99,67 SMA 120,09 ECC ,30864 INC ,?277 VI 30.185

LOP 79,74 VP 36,856 CAP 17,01 AZP 90,11 TAL 148,77 TAP 88,44 RCA 83,02 APO I57,15 V? 35.J7_

GP -|I.I0 ZAL 40,13 ZAP 168,90 ETS 273,62 ZAE 1_9,01 ETE 189,J0 ZAC 173,69 ETC 153,I8 CLP-179,97

CLA 22,22 RAL 1_0,75 RAO 6568.8 VEL 13,008 PTH 2,37 VHP 11,178 DPA 12,24 RAP 80.39 ECE 1.7874

L-I TIE INJ LAT tNJ LCNG INJ RT ASC INJ A_t4TH INJ" TIME FOCST TIM INJ 2 LAT INJ 2 LONG

3208,21 -25,98 111.32 346,70 78.32 6 24 50 2608.2 -27.33 JO?,91

4_98,66 3,22 177,49 336,06 61,_5 I I_ _5 3698,7 -,57 170,86
2894.27 -28.10 88.69 347.17 79.37 7 56 58 2294.3 -29.28 80,09

4087.83 5.|2 160.95 335.01 60.51 2 _ 14 3487.8 1,J5 154,41

2577.01 -33.34 65.60 348.17 81.96 9 33 5 |977.0 -34.09 56.44
110,00 i 47 II 3977._6 9.65 149.84 332.24 57.05 2 53 28 3377.9 5.?4 143.52

DIFFERENTIAL CORRECTIONS

TOE -.5447 TRA 6.0516 TC3-1.7505 BAU J,JO71

ROE .4029 RR4 .3442 Re3 -.0365 FAU .01033
FDE -,2355 FRA 1,7183 FC3 -.1869 8SP 19702

8OE .6775 8RA 6.0614 BE3 1.7309 FSP -467

LAUNCH DATE FEB 9 _59

FELICK_ENTRIC CONIC

RL J47.60 LAL ,00 LOL |40.01 VL

RP 107.7! LAP .39 LOP 82.97 VP

RE 195.366 GL -J.60 GP -J0.89 ZAL
PL_NETOCENTRIC CONIC

C3 54.565 VHL 7._7

LNCH AZMTH LNCH TINE

90,OO 5 49 5
9(3,00 0 I 59

i(3(3,00 7 25 2

1043,00 I 8 43

110,00 9 4 0

MID-COURSE EXECUTION ACCURACY

S_T 5937.9 SGR 456.9 SG3 135.8

RRT .60_7 RRF .5871 RTF .9682

8GB 5955,5 R23 .0005 RI3 ,9682

5GI 5944.3 SG2 363,8 THA 2,67

FLIGHT TIME 212.00

OISTANCE 605.263

ORBIT OETERMINATION ACCURACY

ST 1687,6 SR 346,3 SS 483.7

CRT -.0006 CRS ,1295 CST -.9913

LSA 1754.5 MSA 351.4 55A 12.0

ELI 16_7,6 EL2 346.3 ALF 179.99

llO,O0 1 46 14 4038,96 11.90
OIFFERENTI_L CORRECTIONS

TOE -.7_03 TRA 6.5839 TC3-1.4699 BALI 1.0725

ROE ,4125 RRA ,3595 RC3 -,0286 FAU ,00871

FOE -.2696 FRA 1,7864 FC3 -.1_82 8SP 19733

BOE .8387 8RA 6,5937 8C3 1.4702 FSP -451

ARRIVAL DATE SEP 9 1969

V! _O.189

V? 35.182

CLP 179.O3

26.294 GAL 13,37 AZL 90.46 H(.A 302,90 SMA 119.90 ECC ,32246 INC ,4629

36,842 GAP 17,92 AZP 90,25 TAL |47,57 TAP 90,46 RCA 81.24 APO 158.56

38.58 ZAP 169,06 ETS 268,29 ZAE "128.85 ETE 188.91 ZA( 175.31 ETC 137.90

0LA 21.35 RAL 102.37 RA0 6569.0 ',/EL 13.264 PTH 2.42 VHP 11.723 DPA 12.71 RAP 82.59
L-I TIH_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TI_ PO CST TIM INJ 2 LAT

32_0.33 -26,09 110,77 350,56 78,58 6 42 25 2600,3 -27,40

4371.94 5,56 181,60 339,27 6_,19 I 14 51 3771,9 1.80

2890,93 -28,15 88,45 351,0D 79,49 8 13 I3 2290.9 -29,31

4156,56 7,40 164,77 338,27 60.96 2 18 0 3556.6 3,48
2581._0 -33._0 65.9"Z 351,99 81.77 9 47 I 1981,3 -34.07

153.15 335,57 57.71 2"53 33
MIO-r,.Ol_W_ [_CUTION ACCURACY

SGT 5924,5 sue _o,z SG3 131,0

RRT .5950 RRF .5800 RW ,9707

Sr_ 5940.8 R_3 .0004 RI3 ,9707

SG! 5930,3 ,S_2 353.5 THA 2.54

ECC 1,_980

INJ 2 LONG

107.35

J 74,94

79,84

158.18
56,77

3439.0 7.55 146,75

ORBIT _ETERMINATION ACCURACY

5T 1740.9 SR 332.3 SS 499.3

CRT -,0578 CRS .1638 CST -,9940

LSA 1810.4 MSA 335.5 SSA I1,5

ELI i741,0 EL2 33].8 ALF 179,34

E
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES {VOL. 4, 1968-69)

LAUNCH OATE F'E6 9 1969 FL|GHT TI1_. Z|4.0O ARRIYAL OATE $EP II 1969

H£L IOCENTR] { CCN]C

RL 147.60 LAL .00

RP 1137.68 LAP .58

RC 197.J18 GL -2.30

PLANE TOCENTRIC COliC

C3 62.549 VHL 7.909

LNC_ A2_4TH LN(H TXN[

90.00 6 4 54

90.00 23 53 59

lO0.O0 7 39 41

lOO.OO l fl 48

110.0(3 9 16 36

]10.00 I 45 23

0I$TAN(E 609.473

LOt. 140.07 VL 26.262 GAL ]4.57 AZl. 90.72 H(A

LOP 86.213 VP 56.828 GAP 28,9J AZP 90.42 TAL

GP -10.70 ZAL 37.17 ZkP 169.1l [TS 262.68 Z_

306.13 SHA ]|9.72 EC( .33779 ZNC .7|58 VJ 30,185

146.44 TAP 92.56 RCA 79.28 APO 160.|6 V2 55.192

128.66 ETE 188.71ZAC 176.29 ETC 11].66 CLP ]77.98

OLA 20.52 RAL |03.84 RA0 6569.2 VEL 13.561PTH 2.48 VHP 12.327 0PA J3.13 RAP 84.76 _C( 2.0293

L-I TINE IN] LAT IN] LONG IN] RT A._ ]NJ AZNTH JNJ TIME PO C$T TIN IN] 2 LAT IN] 2 LONG

3197,37 -26.13 110.56 354.30 78,67 6 58 12 2597,4 -27.43 102.13

4441.6| 7.76 185.34 342.49 62.68 25 8 0 3841.6 4.03 |76.EL4

2891.69 -28.14 68.5| 354.74 79.46 8 27 54 2291.7 -29.30 79.90

4222.52 9.57 168.47 341.52 61.54 2 16 |0 3622.5 5.69 161.82

2588.53 -33.22 66.48 35§.73 81.46 9 59 45 1988.5 -34.05 57.53

4_.44 14,O4 136.43 338.88 58.5| 2 53 42 3498,4 9.77 |49.93

ORBZT OETERMINATXON ACCURACY
ST 179].2 SR 3|B.3 SS 5]3.8

CRT -.1066 CR5 .1933 C$T -.9959

LSA ]863.8 NSA 319.2 SSA ]0.9

ELI 1791.5 EL2 316.4 ALF 178.88

DIFFERENTIA_ CCRRECTIONS NID-COUR_ EXECUT|ON ACCURACY

TOIE -.9224 TRA 7.1565 TC3-I.2293 BAU 1.O2B3 SGT 5905.6 _ 422.3 _3 126.5

ROE .4228 RRA .3732 RC3 -.021§ FAU .00707 RRT .5853 RRF .5719 RTF" .9733

FOE -.3028 FRA 1.8602 FC3 -.0979 BSP 19728 ,S_ 5920.7 R23 .0003 RJ3 .9733

BOE 1.0147 8RA 7.1662 BC3 l.L:_Z97 FSP -435 S(,1 59|0.8 _ 34E.1 THA 2.40

LAUNQ40ATE FEB 9 1969 FLIGHT TII_ 216.00 ARRIVAL DATE SEP 13 1969

HELIOCENTRIC C..CNZC DISTANCE 613.37|
I_ 147.60 I..AL .O0 LOL 140.07 VL 26.23] GAL 15.89 AZL 90.99 _ 309.35 SNA 119.54 ECC .35487 INC .9907 V] 30.185

RP IO7.66 LAP .77 LOP 89.43 VP _.835 G_P 20,0_ A2'P 20.63 TAL |45.40 TAP 94.76-RCA 77.|2 APO |6| .96 Vt 35.20|

RC 198.846 GL -2.95 GP -10.52 ZkL 35.90 ZAP 169.03 ETS 256.87 Z.,_ J28.42 ET£ |68.52 ZAC |76.|8 ETC 79.38 CLP 176.90

P1.ANE TC(ENTRI C CCNIC

C3 7Z.067 _ 8.489 OLA 19.75 RAL 105.17 RAO 6569.4 V_L |3.907 PTH 2,54 VHP 12.999 OPA |3.49 RAP 86.91 £CC 2.1860
LNO'I A2'NTH LNCH T|NE L-I TINE iN] LAT |NJ LONG IN] RT A,_ IN] AZNTH IN] TIME PO C$T TIH IN] 2 LAT IN] 2 LONG

gO.DO 6 19 3 3198.53 -26.11 ]10.64 357.94 78.63 7 12 21 2598.5 -27.42 ]02.22

90.00 23 50 25 4508.03 9.81 189.34 345.67 63.30 25 5 33 _B.O 6.15 182.57

100.OO 7 52 33 2895.93 -28.08 68.81 358.37 79.3| 8 4J 9 2295.9 -29.27 80.21
1OO.00 1 3 12 4283.87 |1.60 l?2,08 344.73 62.26 2 ]4 38 3685,9 7.79 ]65.35

110.00 9 28 0 2398.34 -33.12 67._ 359._ 81.02 10 Jl 19 1996.3 -34.0! 58.10

110,(30 | 44 34 4156.L_Z 16.06 159.68 342.11 59.41 2 53 50 3556,2 |1.89 153.O6

DIFFER1ENTIAL CORRI[CTIONS NI0-COJRSIE EXECUTION ACCURACY ORBIT 0[TERNINATION ACCURACY

TOE-I .i_ TRA 7.7790 TC3-1.0080 BAU .9713 SGT _8_._ SGR 403.2 ,_G3 122.2 ST 1837.2 SR 304.3 5S 533.2

RO( .4339 RRA ._49 RC3 -.0|51 FAU .00533 RRT .5741 _ ,56_7 RTF .9760 CRT -.|483 CR$ .2181 CST -.9973

FDE -,3344 FRA J ,9415 FC3 -,064E B.flP 19642 _ 5897.6 /_ .D007 R]3 ,9760 LSA 1933.3 HSA 302._ $$A ID.4

BOE 1.L:_O|6 BRA 7.7885 Be3 1.0081FSP -418 SGJ 3888.4 SG2 329.9 THA 2.26 ELI 1837.8 EL2 300.9 ALF ]78.§5

LAUNCH OATE FEB 9 1969 FL|GHT TINE _J8.00 ARRIVAL DATE SEP J5 1969

HEL|OCENTRIC CONIC

RL |47.60 LAL .00

RP |07.63 LAP .95

RC Z00.549 GL -3.54

PLAN[TO(ENTR[C CONIC

C3 83.501VHL 9.]38

LNCH AZMTH LNCH TIM[

90.00 6 31 38

90.00 23 47 14
|OO.00 B 4 40

10(3.OO 1 0 49

JJO.O0 9 38 J5

110.OO ] 43 43

DISTANCE 636._8|

LOt. 140.07 VL 26.201 GAL 17.34 AZL 91.29 PICA 312.5P 5MA ]]9.37 ECC .37395 ZNC 1.2924 V| _.]P5

LOP 92.66 VP 36.802 GAP 2].26 AZP 90.87 TAL ]44.48 TAP 97.07 RCA 74.73 APO 164.01 V2 35.209

GP -I0.36 ZAL 34.7? ZAP ]68.82 £f$ _50,96 ZAE |26.13 ETE 188.32 ZA( 175.12 ETC 56.04 CLP I75.76

DLA 19.03 RAL 106.35 R_O 6369.6 VEL 14.313 PTH 2.60 VHP 13.7fij 0Pk ]3.8]

L-E TI1_ ZNJ LAT IN] LONG |NJ RT k_ _NJ AZNTH ]NJ T_ME PO C$T T|M

32'03.14 -26.05 1J0.96 1.43 78.48 7 25 J 2603.]

4571.37 11.72 ]93.01 348.80 64,04 25 3 25 3971.4
2903.14 -27.99 89.33 l.B7 79.06 8 53 3 2_O3.1

4346,60 |3.30 175.36 347.90 63.07 2 13 |5 3746.6

26|0.37 -32.99 68,J4 2.9J B0._O 10 21 45 213|0.4

4212,J4 ]7.97 162.69 345,40 60.42 2 53 55 3612,1

DIFFERENTIAL CORRECTIONS HID-OURS( EXECUTION ACCUEACY

70E-I.3334 TRA 8.4_O4 TC3 -.8087 BAU .9089 _T 5856.5 S(,R 388.7 .%3 J18.2

ROE .4456 RRA .3934 RC3 -.0098 FAU .00360 RRT .Sf_0 RRF .5506 RIT .9788

rOE -.3671 FRA 2.0298 rE3 -.0373 BSP 19_47 S(,8 3869.0 R23 .0010 R]3 .9788

_£ 1.4059 _RA 8.45_ 6C3 .t_O86 FSP -404 S_J 5860.4 S_Z 316.9 TeA 2.10

RAP 89.0_ ECC 2.3742

IN] 2 LAT IN] 2 LONG

-27.38 |02.55

B.]4 ]86.17

-29.22 80,7_

9.78 ]68.77

-33.95 59.03

]3.90 J56.15

CRBIT 0ETERNINATION ACCURACY

ST J878.4 SR 290.2 SS 552,3

ERT -.]87| CRS .2424 CST -,9982
LSA 1958.4 HSA 286.3 SSA 9.9

ELl 1879,2 £L2 284,9 ALF ]76.32

LAUNO-I OATE FEe 9 1969 FLI_'4T TIHE 220.00 ARf_IVAL DATE 5EP 17 1969

h_LI(XENTRIC CONIC OISTANCE 619.907

RL 147.60 LAL ,130 L_L. 140.07 VL 26.172 GAL 18.96 AZL 91.63 H(A

RP 107.60 LAP 1.13 LOP 95.90 vP 36.789 GAP L=_,64 AZP 91,17 TAL

RC 2'02.227 GL -4.09 GP -IO,L=O ZAL 33.79 ZAP 168.45 ET$ _45.06 ZAE
PLANETO_ENTRIC CONIC

C3 97.33| VI_ 9,866 OLA 18,37 RAL 107,37 RAD 6569,9 VEL 14,788 PTH

315.82 ,._A 119.21 ECC .39537 INC ].6272 VJ _0.]85

143.69 TAP 99.51 RCA 72.08 APO 166.34 V2 35.217

127.76 ET£ |BS.11 ZAC 173.60 ETC 42.87 CLP ]74.56

2.67 VHP 14.397 0PA 14.0_

IN] TIME PO CST TIM
7 _6 15 2610.6

23 i 28 4031.6

9 3 38 23|2.9

2 J1 57 3804.7

JO 31 4 2_324.3

2 53 54 3666.0

LN(.J_ AZNTH LNCH TIME L-I TIME IN] LAT IN] LON_ IN] RT AS(: IN] A214TH

90,OO 6 42 44 3210,64 -_5,95 JJJ,49 4,77 7_.24

90.00 23 44 16 4631.63 13,49 ]9_.55 351.86 64.87

100.00 8 15 5 2912.85 -_7,86 90.0_ 5.21 78.71
1OO.OO 0 58 33 4404.65 13._6 178.99 3_0.68 63.98

110.OO 9 47 19 2624.26 -32.B3 69.19 6.30 79.89

110.(30 | 42 48 4266.01 19.75 1_.05 348.56 6].52

OIrFERENTIAL CQRRIECTIONS NIO-CCUR_E _ECUTION ACCURACY

TOE-1.5564 TRA 9.1828 TC3 -.6280 BAU .8J71 SGT 58_4.9 SGR 361.0 SG3 114.3

ROE .4584 RRA .368l RC3 -.0052 YAU .00172 RRT .5426 RR_ .5353 RTF .9816

FOE -.3999 FRA 2.1281FC3 -.0133 BSP 196_ _ 5836.0 R23 .0015 R]3 .9836

BOE 1.6226 BRA 9.1914 BC3 .6280 FSP -390 561 5828.2 S_2 _O3.1 THA 1.93

RAP 91.O7 ECC 2.6018

IN] 2 LAT IN] 2 LONG
-_7.31 103.09

]0.00 189.62

-29.14 81.45

|1.64 17_.0_

-33.88 _0.1]

15.60 159.17

ORBIT O£TERHINATION ACCURACY

ST 1913.2 .S.R 276.1SS 573.2

CRT -.1224 CRS .2652 CST -.9989

LSA 1998.0 MSA Z69.9 SSA 9.4
ELl J9_4.2 EL2 269.0 ALF 17B.1E

J633



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69 J

LAUNCH DATE FEB I0 1969

HEL |OC[NTRIC {ONIC

RL J47.63 LAL .00

RP JOB,IT LAP 2.09

R{ 4fi._18 GL 10.58

PLANE TOCENTRI C CONIC

C3 Z7. _8 VHL 5.2|8

LNCH AEHTH LNCH T_N_

90.00 0 35 4

90 ,OO 17 44 5

1{30.00 2 7 46

100.00 18 54 3

110.00 3 40 43

110.00 J9 37 36

FLIGHT TII_ 70,00

OJSTANCE I77,504

LOL 141,08. VL 25,758 GAL -4.69 AZL 87,86 PICA 77,4I SNA 116,99 £C( ,27360 Vl 30.179

LOP 218,49 VP 36,525 GAP -15,29 AZP 89,55 TAL 192,70 TAP 270,I! RCA 84.98 V2 55,055

GP 1J.07 ZAL 117.60 ZAP lI.07 ETS 271._5 ZAE 153.69 ETE 7.09 ZA( 127,27 CLP .29

DLA 18,7Z RAL 17,12 RAO 6568,1 VEL 12,I90 PTH 2,19 VHP |0.004 OPA 22,74 RAP 52.75 ECC J.4481

L-! TIE IN! LAT IN! I._ IN! RT AS( IN! AZr'tMH IN! t_H_ PO (ST TIN IN! Z LAT IN! 2 LONG
2915.I9 -28.28 90.25 25J.11 88.59 ! 23 39 2515.2 -28.18 B1.f18

4_08.06 3.52 178.01 242.66 61,88 18 55 53 3708.! -.27 !7! .38

2616.24 -29.89 68,28 251.13 89.95 2 51 22 2016.2 -,39.58 59.49

4082,24 4,93 |60,64 241,88 60,48 2_ 2 5 5482,2 .96 154.10

2325,44 -34,03 46,05 250,99 95,48 '¢ }_ 2IJ 1725.4 -33,!7 36.91
5945.8! 8.46 |48112 239.71 56.76 20 43 22 3_45.8 4.03 14| .84

ARR|VAL DATE APR 21 1969

INC 2.1385

APO 148.99

ETC !55.11

DIFFERENTIAL _CTICN$ NI0-COUR._E E_CUT|CN ACCURACY ORS|T DETERNINATICN ACCURACY

TD[ -.2587 TRA -.4597 TC3 .4195 8AU .|547 SGT 745.9 _ 435.6.%3 86.9 57 326,2 5R 407.0 55 140.7

ROE -.3686 RRA ,I246 RC5 ,0684 FAU ,02950 RRT ,2131RRF -,2872 RTF -,6877 CRT ,8138 ERS ,9576 CST .9182
FOE .!447 FRA ,0587 FC5 -.938! 8SP 2296 .%6 865,8 RZ3 -,0735 R13 -,6988 LSA 517,1 H5A 154,9 5SA 21 .B

BOE ,4505 _A ,4765 8C3 ,4250 FSP -207 _l 754,3 SG2 420,8 THA t0,35 EL| 498,1 EL2 !54.9 ALF 52.66

LAUNCH DATE FEB 10 1969 FLIGHT TZNE 72._] ARRIVAL DATE APR 25 !969

HELIG(ENTRZC CONIC OISTAN(£ I84,253

RL !47,6_ LAL ,00 LCIL 141,08 VL Z6,0JO GAL -4,72 AZL 88,04 HCA 80,61 SMA 118,55 ECC ,25998
RP I08._J LAP |,93 LCP 221,69 VP 36,490 GAP -14,26 AZP 89,68 TAL !93,75 TAP'274,36 RCA 87,58

RC 46.944 GL 10._1 GP I1,74 ZAL lJ9,36 ZAP 11,88 ET5 ?.81,65 ZAE 151,85 ETE 8,75 ZAC !27.90
PLANETOCENTRJC CONIC

c3 2_.o47 v_ 5.oo50LA i7.71RAL
LN(J4 A2_HTH LN_ T|14_ L-J TZlA_

90.00 0 39 29 2854.85
90,00 17 27 29 4327,06

loo.oo 2 11 12 2559.10
100.00 !8 38 27 4098.04

1|0.00 3 42 11 2274.45
J10,00 !g 23 58 3955,45

0IFFER_NT|AL CORRECTIONS

TOE -._745 TRA -.4244 TC3 .4772 BAU ,J829

ROE -.3543 RRA .J248 RC3 .094_ FAll .0_184

FOE .1356 FRA .0359 FCS-J.I005 8SP 2218

BOE .448_ _A' .4424 Be3 ,4864 FSP -_57

IN(: J.9604 Vl 30.179

APO J49.12 V2 55.020

ETC 154.09 CLP -J .82

15,60 RAO 65_o0 V[L 12,101 PTH 2,11 vHP 9,429 0PA 23,77 RAP 33,55 E(( |,4!22

_NJ LAT IN! _ JNJ RT A,_( IN! AZNTH |NJ TZI,,_ PC) CST TIN |NJ 2 LAT IN! _ LONG

-Z8,31 85,83 Z47,56 gO.BO 1 27 4 _54,9 -27.89 77.J9

4,I3 I79,08 Z39.64 61.96 18 39 36 3727.l ,3fl 172.44

-29,82 64.03 247,5| 92.16 2 53 flJ I959.! -29,20 55,28
5,46 16J,5I 238,9I 60,56 19 46 45 3498,0 1,50 154.97

-33.75 42.09 247.19 95.80 4 _ 5 1674.5 -32.58 35.05

8.82 J48,_4 236,85 56,84 20 29 53 3355.5 4.39 !42.55

NJ0-COUR_ EY_.CUTION ACCURACY ORBIT 0ETERNJNATION ACCURACY

S_T 766.1SCR 442,6 5(,5 96.2 ST 549.8 SR 408.1 SS !29.8

RRT ,?-.832 RRF -,3257 RTF -,6998 CRT ,8449 CR$ ,9614 CST .9!98

SG8 884,8 R_3-,0458 RI3 -.7109 LSA 55_.3 NSA 147.8 SSA 23,7

S_I 780.6 .S_2 416.7 THA 13.08 ELI 5!6.8 EL2 147.8 ALF 50.l 9

LAUNCH DATE F£_ 10 1969 FLIGHT TIIA[ 74.00 ARRIVAL DATE APR 25 1969

HELIOCENTRIC CONIC

RL 147.63 LAL .00
RP 108.25 LAP 1.78

RE 48.205 GL 9.74

PLAN[ TOCENTRI C CONIC

C3 23,214 VHL 4.818

LNCH AXNTH LN_H TIIA_

90.00 0 44 54

_0.00 17 10 24
I00.00 2 15 17

lO0.O0 18 22 22

110.O0 3 44 J6

110,00 19 9 55

DISTANCE 191.003

LOL 14!.08 VL 26.259 GAL -4.77 AZL 88.21 PiCA 85.81 SHA 119.65 ECC .24767 V! 30.179

LOP 224,89 VP 36,640 GAP -13.28 AZp 89,81 TAL 194,85 TAP 278,66 RCA 90,00 V2 35.007

GP 12.48 ZAL 121.16 2AP 15.09 ET5 280.68 ZAE 150.19 ETE 10.42 2AC 128.45 CLP -3.98

DLA 16.59 RAL 14.09 R_0 6567.9 V[L 12,025 PTH 2.15 VHP 8,886 0PA 24.84 RAP 34.28 £CC !.5820

L-I TIME _NJ LAT IN! LCI_ IN! RT ASC INJ A_TH IN! TIN_ PO C$T TIN IN! 2 LAT IN! 2 LONG

2793,93 -28.17 81.38 244.I2 93.03 I 51 8 2195.9 -27.45 72.79

4350.71 4.88 180.41 236.79 62.07 18 22 55 3750.7 J.!J 173.76

25OI,57 -29,60 59,76 244,02 94,40 2 56 58 1901,4 -28.67 51.O7

4118.51 6.14 162.65 236.10 60.69 19 31 0 3518,5 2.19 156.09

2L_2,97 -55.52 38.13 243,54 98,11 4 21 19 1623,0 -51.84 29.22

5969,67 9,55 |49,40 234,14 56,97 20 16 2 3369,7 4,93 143,09

INC 1.7858

APO 149.25

ETC !53,02

DIFFERENTIAL CCIRIR1ECTIONS HIO-COJRSE EX[CUT|ON ACCURACY CR_IT 0ETERNINATION ACCURACY

TOE -.2653 TRA -,4011 TC3 ,5481 8AU ,1745 _T 791,3 SGR 450,8 _,3 107,8 5T 549,4 SR 407.9 SS 115.3

ROE -,3407 RRA .IL-'-'-'-'-'-'-'-'-'_ORE3 .|255 FAU ,03447 RRT .3!92 RRF -,_679 RTF -,7155 CRT .8482 CR5 .96!6 CST .8962
FOE .1224 FRA .009_ FC3-1,2855 8SP 2333 .%8 910,7 R23 -,0536 RI3 -,7285 LSA 528,8 NSA J46.5 SSA 25,7

.4518 _RA ,4204 BE5 ,5623 FSP -271 ,%1 809,3 .%2 417,8 THA 14,15 ELl 516,8 EL2 146.! ALF 50.| 9

LAUNCH DATE FEB IO I969 FLIGHT TINE 76,00 ARRIVAL DATE APR 27 1969

H_LI_ENTRIC CONIC OI$TAN(E 197.749

RL 147.63 LAL .OO LOL 141.08 YL _6.447 GAL -4.8_ AZI. 88.39 P'_ 87.01 SMA 120.82 ECC .23659 IN(: 1.6134 vJ 30.!79

RP 108.29 LAP 1.61 LOP 228,09 VP 36.777 GAP -12.35 A2'P 89,9"Z TAL 195,98 TAP 282.99 RCA 92.23 APO 149,40 V2 34.994

RE 49.590 GL 9.!7 GP 13,30 ZkL JL_Z.97 ZAP 14.65 ET$ 2c_.18 Z_E 148.72 ETE 12.11ZAC !28._3 ETC !51,90 CLP -6,2J
PLANETOCENTRIC CONIC

C3 21.675 VHL 4.656 0LA 13.38 RAL 12.63 RA0 6567,9 VEL 11.961 PTH 2.13 VHP 8.372 0PA 25.95 RAP 34.90 ECC 1.3567

LN(.J4 A2'NTH LNICJ-I T|NE L-_ T|NE _NJ LAT ZNJ I.CNG ZNJ RT AS( IN! A2)4TH _NJ TIME PO CST TIN IN! 2 LAT IN! 2 LONG
90,00 0 50 14 2732,89 -27,87 76.94 240,85 93,24 J 35 47 2132.9 -26,85 68.42

90.O0 16 53 6 4378.48 5.77 181.97 234,j3 62.23 18 6 4 3778.5 2.0J J75.51

100.00 2 I9 59 2443_45 -2_J,L_Z 55,49 _40,69 96,62 3 0 42 1843,4 -27,99 46,90

1OO.OO 18 6 _ 4|43.16 6._6 164.0_ _,48 60.86 19 15 5 3543.2 3.02 !57,44

110.00 3 46 57 2171,32 -32,76 34,21 240,0_ IO0,36 4 23 9 157!,3 -30,98 25,44

110,00 18 55 33 3_B,05 10,03 150,39 231,6J 57,15 20 2 J 5388,0 5,63 144,O8

DIFFERENTIAL COR_CT[OI_ NIO-COJRS[ E_ECUTZGN ACCURACY ORBIT DETERNINATION ACCURAC_

TOE -,2545 TRA -,3785 TC3 ,620_ BAU .1858 ,%T 815,_ _R 460,6 SG3 120,7 ST 345.5 SR 406,! 55 98.2

ROE -.3276 RRA .1_80 RC3 .1621 FAU .03741 RRT .3589 RRF -.4147 R7F -.7298 CRT .8497 CRS .9531 CST .8fi3!

FOE ,1048 FRA -,0197 FC3-1,4942 8SP 2442 S_ 936,6 R_3 -,0627 RI3 -,7453 LSA 521,8 NSA 144,8 55A 28.0

_OE .4148 GRA .3996 8C3 .6412 FSP -509 SCI 837.9 SG2 418.4 THA 15.39 ELl 513.4 EL2 144.2 ALF 50.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69J

LAUNCH {)ATE FEB 10 1969 FL|GHT TII._ 78.0(3 ARR;VAL 0AT| APR 29 1969

H(LI(X:I[NTR|C CONZC 0_'$TAN_E L_14.489

RL 147.63 LAL .00 LOL 141.O8 VL 26.634 GAL -4.88 A2'L 88.56 h_A 90.20 SNA 121.82 [CO .22666 INC 1.4421 V1 3{].179

RP 108.33 LAP 1.44 LOP Z31.28 VP 36.899 GAP -11.46 AZP 90.01 TAL 197.|5 TAP 287.35 RCA 94.29 kPO |49.56 V2 34.980

RC 51.091 GL 8.51 GP 14.20 ZAI. 124.78 ZAP 16.52 ET$ 304.30 ZAI[ 147.43 gTE 13.89 ZAC 129.10 ETC 150.73 CLP -8.52

PLANE TOCENTRI C CONIC

C3 20.387 VHJ. 4.515 DLA |4.08 RAL JJ.24 RAD 6567.8 VIEL JJ.907 PTH 2.12 VHP 7.888 DPA 27.12 RAP 35.4! ECC 1.3355
LNCH .tENTH LNCH T|ME L-| T|N[ IN| LAT IN| _ ZNJ RT AS_ ZNJ 4214TH |NJ TINE PO CST TIN IN| 2 LAT ]NJ 2 LONG

90.00 0 56 _8 2671.1J -27.41 72.55 231.77 97.39 1 41 0 2072.1 -26.10 64.13

90.00 16 35 47 4409.82 6.76 183.74 231.69 62.44 J7 49 17 3809.8 3.0J 177.O6

100.OO 2 25 17 2385.?0 -28.69 51.28 237.56 98.77 3 5 2 1785.7 -27.]8 42.80

100.O0 17 49 40 4171.47 7.90 165.60 231.07 61.08 18 59 11 3571.5 3.98 159.00

110.0(3 3 50 15 2119.79 -32.06 _0.35 236.83 J02.55 4 25 35 1519.8 -30.00 2! .75

110.00 18 41 |O 4010.14 10.64 151._ _._9 57._ 19 48 0 3410.1 6.47 145.23

OIFFIrRI[NT]AL CORRECTIONS NIO-COURSIE EXECUTION ACCURAC'f ORBIT OET£RMINkTION ACCURACY

TOE -.2419 TRA -.3567 TC3 .691] 8J_1 .1966 Sr, T 837.5 SGR 472.6 SG3 135.3 5T 337.9 SR 402.4 SS ?8.8

R0£ -.3t45 RR_. .1309 RC3 .2066 FAU .04071 _7 .4016 RRF -.4683 RTT -.7424 CRT .8487 GRS .9175 CST .7624

FOE .O816 FRA -.0528 FC3-1.7287 BSP Z550 S_ 961.7 R_3 o.0733 R13 -.7610 LSA 510.7 M$A 143.4 8SA 30_7

BO£ .3967 BRA ._00 8C3 .7213 F'$P -352 SGI 865.7 E_2 418.7 THA J6.81 ELI 505.8 El_ 142.1 ALF 50.85

LAUNCH DATE FEB IO 1989 FLIGHT TINE _KJ.O0 ARRIVAL DATE NAY I ]969

H(L]O¢IrNTR]C COMIC -- DI$TkMCE 211.219
RL J47.63 L AL ,O0 LOL J4J.t3B VL 16,803 GAL -4.93 A_. 68,73 HC_ 93.39 5MA J22,94 £CC ,2J779 ;NC J,2708 VJ 30,J79

RP 108.38 LAP 1.27 LOP 234.47 VP 37.009 GAP -10.61 ,tZP 90.08 TAL 198.33 TAP 291.72 RCA 96.17 APO 149.72 V2 34.967

RC 52.697 GL 7.75 GP 15.Zl ZAL 126.55 ZAP I¢.65 ET$ 309.24 ZN[ 146.33 ETE 15.77 ZAC 129._ ETC 149.54 CLP -10.91

PLANE TOC[NTR1( (_NZ C

C3 19.309 _ 4.394 DLA 12.71 RAL 9,95 RAO 6567.8 VEL 1J.861 PTH 2.10 VHP 7.433 0PA 28.35 RAP 35.79 Ice 1.3178
LNCH A214TH LNCH TIME L-J TII4E INJ LAT JNJ L_ ]NJ RT A_ |NJ AZNTH |NJ T|ME PO CST TIM _NJ 2 LATJNJ _ LONG

90.OO 1 3 14 26|1.89 -_6.81 68.23 234.91 99.47 1 46 46 ;_711.9 -25.23 59.94
90.OO 16 18 39 4444.23 7.84 |85.69 L>29.49 62.70 17 32 43 _44._ 4.12 178.99

100.00 2 31 8 2328.41 -_.03 47.15 234.67 100.85 3 9 57 1728.4 -26.24 38.80

100.00 J7 33 _ 4002.95 8.93 J67.37 _B.90 61.35 18 43 29 _02.9 5.04 160.74

1J0.00 3 54 10 2068.63 -3J.24 26.59 233.83 104.64 4 28 38 1468.6 -28.92 18.J6

110.OO 18 26 54 4035.50 11.77 152.98 227.Z0 57.67 19 34 10 3435.5 7.42 J_46.57

DIFFERENTIAL CORRECTIONS NI0-C,,OJRSI[ [XECUTION ACCURACY ORBIT O£TERMINAT]_ 4CCURACY

TOE -.2277 TRA -.335_ TC3 .7391 B_MJ .2070 SGT 837.2 _GR 487.8 .%3 151.6 ST 326.7 SR 396.4 S$ 59.7

ROE -.30_I RR_ .I_48 RC3 .2379 IRA4| .04439 RRT ,44"I_ RRF" -,_J95 RTI r -,7533 CRT .845_ CR5 ,7_40 CST .5364

FOE .0519 gRA -.0901 FC3-I.9902 85P 2655 .S_ 986.3 R23 -.0852 R13 -.7759 LS4 496.0 MSA 142.2 55A 33.6

.3775 _RA .3619 BC3 .8017 IrSP -402 SGJ 89'Z.9 SG2 418.9 7HA 18.48 ELI 494.2 [L2 140.0 ALF 51.48

LAUNCH OAT[ FEB IO 1969 FLIGHT TIN_ 82.00 4RRIV4L 0_T[ MAY 3 1969

HIELIO(ENTRIC CONIC

RL 147.63 LAL .00

RP 108.42 LAP 1.09

RC 54.396 GL 5.89
PLAN_TO([NTRIC CCIN]C

C3 18.410 VHL 4.L_|

LINCH AZMTH LNCH TIM[

,gO.O0 I 10 33
90.00 16 I 51

1oo.oo 2 37 34
J00.00 J7 17 31

110.OO 3 58 40

110.OO 18 12 54

0ISTANCE 2]7.934

LOL 141.06 VL 26.955 GAL -4.99 AZL 86._0 PICA 96.58 SMA 123.88 ECC .20991 ]NC J.0986 Vl 30.179

LOP 23T.66 VP 37.107 GAP -9.79 AZP _10.13 TAt |99.50 TAP 2_6.08 RC4 97.87 APO |49.88 V2 34.954

GP 16.33 /AL 128.26 ZAP 21.02 ITS 313._7 ZA_ 145.41ETE ]7.BZ ZAC 129.13 ETC 148.32 CLP -J3.41

OLA 11.28 RAL 8.76 R40 6367.7 _L 11.823 PTH 2.09 VHP 7.006 0P* 29.64 R_P 36.0! ECC 1.3030

L-I TIN[ ]NJ LAT ]NJ LONG INJ RT AS( INJ A_4TH INJ TII_ PO CST TIN INJ 2 LATINJ 2 LONG

2552.41 -26.08 64.05 232._0 101.45 I 53 6 1952.4 -24.23 55;86

4481.27 8.99 _87.B0 227.54 63.03 17 16 32 3881.3 5.30 181.07

2271.76 -27.23 43.13 232.02 102.82 3 15 26 ]671.8 -25.20 34.92

4237.15 10.04 169.3(3 L>'_6.99 61.70 18 28 8 3637.1 6.18 162.64

E017.99 -30.31 2_.¢J4 231.09 I06.61 4 32 18 1418.0 -27.74 14.69

4063.69 12.79 154.51 225.36 58.03 19 20,_ 3463.7 8.47 148.07

OIFF_R[NTJAL C_qlr_.cTIONS MID-C_UR._ EXEOJT|CNACCUffACY

TOE -,2103 TRA -.3147 TC3 .8256 BAU .2177 SGT 874.3 _ 507.3 SG3 J69.9 ST

RO[ -.2869 RRA .J398 RC3 .3176 FAU .04854 RRT .4941 _ -.5763 R1T -.7650 CRT

rolc .O1_ FRA -.]321 rC3-2.2824 BSP 2793 _ 1010.8 1_3 -.0970 R13 -.7924 LS4

BO[ .3558 _R_ .3444 BC3 .8846 FSP -459 _G1 919.8 _ 419.3 THA 20.42 EL!

_,At,qqo40ATE r£8 10 1969 FL|GHT TIME: 84.00

HELIOCENTR|C C._NIC O|$T_q_[ _4,633

RL 147.$3 LAL .O0 L(_I.. J4|.08 VL 27.0_1 GAL -5.05 AZL 89.08 H_A 99.77 S_4A 124.73 ECC '.20294
RP 10/i.45 LAP .91 LOP 240.85 vP 37.194 GAP -9.02 AZP 90.16 TAL 200.65 TAP 300.41RCA 99.42

RC 56.1_ GL 5.95 GP 17.57 ZAL IL_J.89 7AP 23.6I ETS 316.58 ZAE 144.66 ErE _0.07 ZAC 128.86

PL&NETOC[NTRIC CONIC

C3 17.662 VHL 4.203 OL._ 9.79 RAL 7.69 RAO 6567.7 V_L 11.79'2 PTH 2.08 VHP 6.607 OPA 31.00
LNCH A214TH LNO4 T]NE L-J TJI_ INJ LAT INJ LO_ |NJ RT A_ |NJ AZ},ITH |NJ T_M[ PO CST T_M

gO.O0 J 18 24 2493.79 -25.22 59.97 _'Z9.94 103'32 1 59 58 1893.8

90.00 15 45 29 45_.52 10.19 190.06 L_5.86 63.44 J7 0 _0 39_0.5

JO0.O0 Z 44 34 ,2_13.87 -_.33 39._ 2"49.63 104.69 3 21 30 1615.9

IOO.O0 17 2 0 4273.67 11.2J 171._8 225.33 62.11 18 13 14 _73.7

J]0.OO 4 3 47 1967.98 -L_:J.L_3 19.40 _8,64 108.47 4 _6 35 1368.0

J10.00 17 _9 I? 4094.32 13.89 156. _1 _3,76 58.45 19 7 31 3494.3
OIFFERENTIAL O3RRI[CT|ON_ HIO-(,OUR_ _XECUT|ON ACCURAC_

TOE -.;937 TRA -.2973 TO3 ._03 BAU .L_'_9 ,%T 886.7 _ 532.2 ,%3 190.1

ROE -.2719 RRA .1456 RC3 .3859 FAU .05305 RRT .5404 RRF -.63_ RTF" -.7718
FOE -.0322 FRA -.176] FC3-2._O6 8SP 2883 S_B 1034.1 R_3 -,II_O RI3 -.B058.

_OE .3338 _A .3310 BC3 ._11 FSP -5_1 SGJ 944.9 SG2 4_.2 THA _2.70

CRBIT OETE_INATION ACCURACY

_09.6 _R 387.5 SS 49.5

.8373 CRS .3321CST -.0229

476.6 MSA _4J.2 SSA 37.0

476.5 EL2 137.7 ALF 52.56

ARRIVAL OAT£ HA_" 5 1969

INC .9242 Vl 30.179

kPO 150.05 V2 34.942
ETC 147.11CLP -16.03

RAP 36.05 ECC 1.2907

JNJ 2 LAT IN| 2 LONG
-23.14 51.92

6.54 183.28

-24.05 31.16
7.39 164.67

-26.48 11,34

9.61 149.7J

ORBIT DETERNINATION ACCURACY

ST _92.3 SR 575.7 $5 61.4

CRT .8254 CRS -.2779 CST -.6095

LSA 456.9 MSA 141.2 $54 40.4

ELl 456.2 EL2 135.9 4LF 53.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4, 1968-693

LAUNCH DATE rE(] IO 1969 FLIGHT TIME 86.00 ARRIVAL CAT£ HAY 7 1969

HELIOCENTRIC CONIC DISTANCE Z3J .314

RL I47.63 LAL .OO LOt. 141.08 VL Z7.ZlZ GAL -5.|0 AZL 89.25 HCA |02.95 SP4A 125.5! ECC .19679 INC .7467 Vl 3D.J79

RP 108.49 LAP .73 LOP 244.03 VP 37.271 GAP -6.28 AZP 9(].|7 TAL Z0!.76 TAP 304.71 RCA 100.81 APO 150.Z! VZ 54.929

RE 58.051 GL 4.91 6P 18.95 ZAL J31.42 ZAP Z6.43 ETS 319.35 ZAE |44.06 ETE 22.58 ZAC I28.38 ETC 145.93 CLP -16.78
PLANE TCCENTRI C CONIC

C3 17.039 VHL 4.128 DLA 8.27 RAL 6.76 RAO 6567.7 VEL 1|.765 PTH Z.08 VHP 6.236 DPA 32.43 RAP 35.88 ECC 1.28D4

IN] LAT JNJ LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIH IN] 2 LAT IN] 2 LONGLNO,_ AIMrH LNCH TI_ L-I TIME

90.00 ! 26 49 2436.01 -24.25

90.00 15 Z9 _J 456I .70 J! .43

JOO.00 2 52 10 Z|60.76 -25.32

IOO.OO 16 46 59 4312.19 12.43
ll0.OO 4 9 32 J918.63 -28.17

llO.O0 17 46 6 4|27.07 |5.05

DIFFERENTIAL CORRIEC TICN5

TDE -.1760 TRA -.2816 TC3 .9_53 BAU .2358

ROE -.2553 RRA .J525 RE3 , .4641 FAU .05802
F'DE -.0882 F'RA -.2234 FC3-2.9480 BSP 2971

BOE .3101 BRA .3204 BC3 J.0352 FSP -590

56.01 227.85 105.08 2 7 25 1836.0 -21.95 46.I0

192.45 224.45 63.92 16 45 40 3961.7 7.84 185.61

35.44 227.52 106,44 3 28 IP 1560.8 -22.83 27.53

173.59 2_3.94 62.59 17 58 51 3712.2 B.66 166.83

16.1X] 226,46 110.21 4 41 ]0 1318.6 -25.16 8.12

]58.05 222.43 58,94 18 54 54 3522.1 JO.B2 151.48
HI0-COUR_ EXECUTZON ACCURACY CR6IT DETERNINATION ACCURACY

SGT 894.l _R 564.0 SG3 212,3 ST 272.5 SR 360.3 SS 92.0

RRT .5844 RRF -.6900 RTF -.7763 CRT .8068 CRS -.5936 CST -.8464
1057.2 R25 -,J281 RJ3 -.8|92 LSA 436.3 MSA 142.2 SSA 43.9

5G1 969.2 SG2 4LYZ.2 THA 25.38 ELI 431.2 EL2 134.5 ALF 54.66

LAUNCH OATE FEB 10 1969 FLIC.HT T|I_ 88.DO ARRIVAL DATE MAY 9 1969

HELIOCENTRIC CONIC

RL 147.63 LAL .DO

RP 108.53 LAP ,54

RC 59.985 GL 3.78

PLANE TOCENTR IC CONrC

C3 16.524 VHL 4.0_5
LNO4 A_MTH LNCH TIME L-J TIe,_ JNJ LAT

90.OO I 35 50 2579.00 -23.I9
90.00 J5 14 2J 4604;60 |2.7|

JO0.O0 30 L_ 2106.34 -24.L:_'Z

100.00 16 32 30 4352.50 |3.68

JJO.DO 4 i5 55 J869.89 -26,98

i10.00 17 33 26 4161.70 16.25
DIFFERENTIAL CORRECTIONS

TOE -.1578 TRA -.2689 TC3 .9579 8AU .2443

ROE -.2365 RRA ._d_ RE3 .553J r:AU .O6341

FOE -.1559 FRA -.a731 FC3-3.3222 65P ]056

8OE .Z_&3 _RA .3J31 _C3 | .1061 F_ ° -667

0ISTANCE 237.975

LOL 141.08 VL 27.520 GAL -5.15 AZL 89.44 HCA 106.13 5HA 126.2i ECC .19139 INC .5645 Vl 30.179

LOP 247.27, VP 37._38 GAP -7.57 AZP 90.I6 TAL ZO2.82 TAP ]08.95 RCA 102.06 APO 150.37 v2 34,_917

GP 20.48 ZAL J32,83 ZAP 29.47 ET5 321.71 ZAE I43.58 ETE 25.38 ZAC 127.66 ETC 144.79 CLP -21.67

OLA 6.70 RAL 5,,97 RA0 6567.'I' VEL |J.74_ PTH 2.07 VHP 5.894 DPA 33.95 RAP 35.47 ECC | .2719

IN| LONG iN| RT A,SC IN| A2'MTH XNJ TIME PO EST TIN iN| 2 LAT IN| 2 LONG

52.17 LP'_6.O3 iO6'7_ 2 15 29 1779.0 -2'0.68 44.40

J94.96 _.31 64.48 16 31 6 4004.6 9.j7 188.O6

51.77 225.68 108.07 5 35 28 ]506.5 -21.53 24.0!
175.93 LPZ'Z.SI 65.16 17 45 5 3752.5 9.97 169.J0

12.70 L_4.57 111.83 4 47 5 1269.9 -23.78 5.01

159.99 E21,36 59.51 18 42 48 3561.7 12.09 153.36

M|O-CO.,tRSE EXECUTION ACCURACY ORBIT OETERt4INATION ACCURACY

SGT 895.3 SGR 604.5 SG3 256.5 ST 251.2 SR 540.5 SS 153.2

RRT .6239 RRF -.7433 RTF -.7780 CRT .7789 CRS -.7213 CST -.9178

5G8 IOB0.1 1_3 -.1445 RI3 -.8326 LSA 416.9 NSA 144.| 55A 47.2

SGJ 992.6 SG2 426.0 THA 28.56 ELI 401 .5 EL2 133,6 ALF 55.82

LAUNCH DATE FE6 10 1969 FLIGHT TIME 90.00 ARRIVAL OATE MAY 11 1969

HELIOCENTRIC CONIC 0IST4NCE 244.610

RL 147.63 LAL ,(30 LOL 141.08 VL 27.415 GAL -5.19 AZL 89.62 PICA 109.31 5HA 126,84 ECC .18667 INC .3766

RP 108.57 LAP .36 LOP 250.39 VP 37.397 GAP -6.89 AZP 90.12 TAL 203.81 TAP 313.12 RCA 103.16 APO 15D.52

RC 61.981 GL 2.56 GP 22.17 ZAL 134.11 ZAP 32.74 ETS 523.79 ZAE 145.20 ETE 28.55 ZAC 126.69 ETC 143.73
PLANETOCENTRIC CONIC

C3 16.099_VHL 4.O12 OLA 5.10 RAL 5.54 RA0 6567.6 VEL 11.72§ PTH 2.07 VHP 5,580 DPk 35.54 RAP 34.78

LNCH AZNTH LNCH TIME LoI TIHE IN| LAT IN| LC_NG IN| RT AE IN| A2'NTH IN| TINE

90.00 I 45 29 _322.59 -22.03 48.44 224.49 108.25 2 24 12

90.00 _4 59 38 4649.12 14.00 197.59 222,43 65.13 16 17 7

100.00 3 9 14 2052.47 -23,04 28.20 224.1I 109.59 3 43 27

100.00 J6 18 34 4394.47 14.95 178,39 221.96 65,81 17 31 48

]lO.OO 4 22 59 1821.64 -25.72 #.52 222.96 113.33 4 53 21

IJO.O0 17 21 18 4198.07 17.50 162.08 220.55 60.16 18 31 16

DIFFERENTIAL CORRECTIONS NZO-COJR,_ EXECUTION ACCURACY

TOE -.1397 TRA -.2589 TC3 .9754 _AU .2528 SGT 888.9 SGR 654.5 SG3 262.6

VJ 30.179

v2 34.906

CLP -24.73

ECC 1.2650

PO CST TIN IN] 2 LAT IN] 2 LONG

1722.6 -19,34 40.8_
4049.1 1D.53 190.63

1452.5 -20.16 20.59

3794.5 11.31 J71.49

1221.6 -22,34 2.00

3598.1 13.40 155,37

CR_IT DETERHINAT_ON ACCURACY

ST 229.7 ,5,R 315,B 55 181.2

ROE -.2150 RRA .1691 RE3 .6540 FAU .06918 RRT ,6565 RRF -.7916 RTF -.776J CRT .7376 CRS -.7754 CST -.9350

FOE -.2363 FRA -.3235 FC3-3.72OO 6SP 3137 _6 1|03.9 R_3 -.|597 R13 -.6467 LSA 401.7 HSA 146.6 SSA 49,9

_OE ,2564 BRA .3092 BC3 I .J 744 FSP -749 ,_l 1015'9 ,SG2 432.0 THA 52.35 ELI 367.0 EL2 J33.5 ALF 56.86

LAUNCH DATE FEB iO 1969 FLIGHT T_HE 92.DO ARRIVAL CATE NAY J3 1969

HELZO(ENTRIC CONIC

RL 147.63 LAL .0(3
RP 108.60 LAP .J7

RC 64.032 GL 1.25

PLAN_T_CENTRIC CONIC

C3 I5.751 VHL 3.969 OLA 3.47 RAL

LN(J-t A2_4TH LNCH TIME L-I TIME IN] LAT

90.00 I 55 52 2266.50 -20.79

90.00 14 45 25 4695.30 J5.]0

IDO.00 3 18 50 1998.90 -21.77

IDO.00 16 5 9 44_8.13 |6.25
JJO.00 4 ]0 48 1773.67 -24.39

110.00 17 9 40 4236.12 18.77
0IFFERENTIAL CGRR_CTIONS

TOE -.1205 TRA -.2507 TC5 .9798 BAU .2622

ROE -.1894 RRA .1791 RC3 ,7686 FAU .07555

FOE -.3353 FRA -.3755 FC3-4.14|2 8,$P 3264

_E .2244 _RA ._l 8C3 1.2453 FSP -843

DISTANCE 251.Z_3

LOL 141.08 VL 27,499 GAL -5.23 AZL 89.82 HCA |12.49 5HA 127.40 ECC .18255 ]NC ,1612 VJ 30.179

LOP 253.57 VP 37.448 GAP -6.24 AZP 90.07 TAL 204.75 TAP 317.21 RCA 104.14 APO 150,65 VZ 34._94
GP 24,03 ZAL I35.24 ZAP 36,24 ET5 3_5.69 ZAE 142.87 ETE 32.12 ZAC 125.45 ETC 14_.78 CLP -27.96

4.86 RA0 6567.6 VEL 11.7|0 PTH 2.06 VHP 5,296 OPA 37,22 RAP 33.78 ECC 1.2592

IN] LONG IN] RT A,_ IN] A214TH IN] TIME PO CST T]H IN] 2 LAT IN] 2 LONG
44.80 LP_3.21 I09.67 2 33 39 1666.5 -17.92 37.30

_,35 221.83 65.88 16 3 41 4095,3 11.91 193.31
24.75 222.82 Ill.DO 3 52 9 1398.9 -18.72 17.26

1_0.99 _21.37 64.56 17 J9 7 3838.1 12.69 174.00

6.45 _21.62 1|4.73 5 0 22 1173.7 -2_].85 359.07

164.29 LP20.01 60.89 18 L_O 16 5636.1 14.75 157.48

NIO-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_(,T 875.5 .SGR 717.O SG3 2_0.8 ST L_6,4 SR 2_4.8 55 236.8

RRT .6820 RR_ -.8347 RTF -.7723 CRT .6721 CRS -.7945 CST -,9276

,%8 1151.7 R_3 -.1689 RI3 -.8633 LSA 393.7 MSA 148.8 SSA 51.7

•_I 1042.4 _2 440.4 THA 36,78 ELI 3_5.3 EL? 133.8 ALF 57.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH HATE FFB J0 ]969 FLIGHT TIIA_ 94.{_) ARRIVAL HATE HAY 15 ]969

_ELIO(ENTRIC CCWlC DISTAN(E 257.830

RL 147.63 LAL ,00 LOL 341 ,08 VL 27,571 GAL -5,26 AZL 90,02 HCA 115,66 SMA 17.7,89 [CO ,37898

RP 1D8,64 LAP -,O2 LOP 256,74 VP 37,49! GaP -5,62 AZP 89,99 TAL L_fi,55 TAP 321,23 RCA 105,00

R¢ 66.131 GL -,36 GP 26.07 ZAL 136,20 ZAP _3,97 ETS 327,48 ZkE 342,54 £TE _,14 ZAC 323,93
PLAN[TOCENTR[C CONIC

C3 15.470 VHL 3.933 OLA I ,79 RAL 4,fl4 RAO 6567,6 VEL 11,698 PTH 2,06 VHP 5,042 DPA 38,97

LNCH AZHTH LNCH TIME L-I TI_ IN] LAT IN] LONG IN] RT A$C IN] AZNTH |NJ TJI_ PO (ST TIN

90.DD 2 ? 5 223D.43 -39.47 4J,22 222.20 330.98 2 4_ 55 16J0.4

90.00 34 31 42 4743°24 36,61 203,26 LP'_I ,50 66.73 15 50 45 4143,2

|OH.DO 3 29 15 1945.34 -L:_.43 2|.32 221.80 112.31 4 J 40 J345.3

|DO.DO 15 f12 12 4483.54 17.56 183.73 221.06 65.41 17 6 56 3883.5

110.OO 4 39 25 1725,74 -22.99 3.41 220.56 116.02 fi 8 10 1125.7

310.00 16 58 32 4275,91 _I,O7 166.64 219.74 61.73 |B 9 46 36?5.9

INC .0223 V] 30.179

APO 150.78 v2 34.883

ETC 141.98 CLP -31.44

OIFFERENTIAL (_R£(TIONS NIO-E_UR$E EXECUTION ACCURACY

THE -.1044 TRA -.2478 f(3 .9606 8AU ,27J7 8C,T 85Jo2 t_rFt 793.8 S,C,3 339.8

ROE-.3fl96 RRA ,1894 RC3 .89f19 FAD ,D8360 RRT ,6948 I_F -,8705 R1T -,7599

FOE -.4434 FRA -.4238 FC3-4.5662 BSP 3355 ,_ 1162.6 1_3 -.|745 R33 -.8797

BOE .1907 (_A .3119 8C3 1.3136 FSP -937 561 3070.8 SG2 452.7 THA 42,02

RAP 32.42 ECC 1.2546

IN] 2 LAT IN] 2 LONG

-J6.44 33.85

13.32 196.13

-17.22 13.99

14.09 176.65

-19.30 356.23

|6.14 359.73

C_IT DETERMINATION ACCURAC_

57 188.1 5R 247°7 55 296.4
CRT .5767 (RS -.787! (ST -.9047

LSA 399.4 MSA 149.7 SSA 52.1

ELl 279,7 EL2 136,3 ALF 57,91

LAUNCH DATE FEB lO 1969 FLIGHT TINE 96,00 ARRIV4L DATE HA_ 17 _969

HELIOCENTRIC CONIC DISTANCE 264.372

RL 347.63 LAL .00 LO- 141.O8 VL 27.634 GAL °5.28 AZL 90.24 NCA 118.83 SHA 128,32 ECC .17589 IN( .2379 V| 30.179

RP 108,67 LAP -,23 LOP 259,92 VP 37,527 GAP -5,02 AZP 89,89 TAL 206,28 TAP 325.11 RCA 105,75 APO 150,89 V2 34.873

RC 68.274 GL -1.68 GP 28,29 ZAL 137,00 ZAP 43,92 ETS 329.25 ZAE 142.15 £T£ 40.64 ZAC 122.13 ETC 341,36 CLP -35.11
PLANETO(ENTRIC CONIC

C3 35.247 VHL 3.903 DLA ,D7 RAL 4.39 RAO 6567.6 VEL 11.ra89 PTH 2.06 VHP 4.820 DPA 40.79 RAP 30.67 ECC 3,2509
LNCH AZNTH LNCH TIME L-I 711_ IN] LAT ZNJ LONG IN] RT ASC |NJ Az'MTH |NJ TIHE PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 2 19 13 2353.88 -18.05 37.67 221.47 112.19 2 55 7 3553.9 -14.98 30.43

90.00 34 38 ZE 4793.25 37.93 206._4 223.44 67.71 15 _8 15 4193.3 34.75 199,10

lO0.O0 3 40 36 1891.38 -19.00 17.95 2£3.05 113.52 4 12 7 1291.4 -35.65 10.75

lO0.O0 15 39 40 4330.98 18.88 |86.63 _1.02 66.38 16 55 31 3933.O 15.52 179.44

110.00 4 48 53 1677.51 -21.52 ,44 219,77 J17.22 5 16 53 1077.5 -17.70 353,39

110.OO 16 47 50 4337.61 21.40 J69.15 219.74 62.68 37 59 49 3717.6 17.57 162,12

OlFFERENTIAL CCRRECTION5 MIO-COL3R._ EX£CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.D909 TRA -.2490 T(3 .9181BAU .28_2 SC,T 815.7 S(,R 880.0 5G3 348.8 ST 174.0 SR L_J4.3 S$ 360.6

RO_ -.3246 RRA .1996 RC3 1,0365 FAU ,08777 RRT .6934 RRF -.8996 RTF -.7384 CRT .4296 CR5 -.7444 EST -.869_

FOE -.fl682 FRA -,4619 FC3-4,9833 BSP 3464 SG8 1199,9 R23 -,1708 R|3 -,8975 LSA 421.3 HSA 148,1 SSA 53,0

BOg .]54_ BRA .3392 BC3 1.3846 FSP -3033 .$6_ 1104.8 S_2 468.2 THA 48.33 ELI 2_8.7 _L2 140.3 ALF 55.29

LAUNCH OAT( FEB 1(3 ]969 FLIGHT TIM_ 98.{30 ARRIVAL HATE HA¢ 19 1969

HELIO(ENTRIC CONIC

RL ]47,63 LAL .DO

RP ]08.70 LAP -.40

RC 70.456 GL -3.32

PLAI_TOC_NTR|C CONIC

(3 15.079 VHL 3.883

LNO.I AZMTH LI_H T_M_

90.00 2 32 27

90.00 14 5 18

lO0.OO 3 53 I

1OO.OO 15 27 26

liD.DO 4 59 26

110.OO 16 37 29

DISTANCE 270.906

LOL 141.08 VL 27.6_a GAL -5.30 AZL 90,47 HCA 122.00 S_A 128.69 £CC .173Z3 INC .4665 Vl 30.179

LOP 263.09 VP 37.557 GAP -4.45 AZP 89.75 TAL 206.91 T_P 328.9J RCA 106.40 APO 150.98 V2 34.862

GP 30.69 ZAL 137.60 ZAP 48.08 ETS 331.08 Z_£ 141.61ET[ 45.60 _AC 120.04 ETC J40.95 CLP -39.03

DLA -|.70 RAL 4.4I RAg 6567.6 VEL 11.682 PTH 2.05 VHP 4.630 OPA 42.66 RAP 28.47 £CC 3.2482

L-Z TII4[ IN] LAT IN] LONG gNJ RT ASC IN] ATNTH _NJ TIME I_ (ST T|H IN] 2 L_T IN] _ LONG

L,_96.39 -|6.54 34.13 223.01 313.32 3 7 24 3496.4 -13.24 27.03

4845.76 19.25 209.62 221.67 68.83 15 26 4 4245.8 16,2l 202,27

1836.54 -17.47 14.59 _20.57 114.65 4 23 37 1_36.5 -14.00 7.52

4580.83 20,21 189,74 221.26 67,49 16 43 47 3980.8 16,98 382,43

1628.60 -19.97 357.49 219.26 118,3A 5 26 35 1028.6 -16.03 350.59

4361.55 22.75 373.85 220.03 63.77 17 50 33 3763.5 19.03 ]64.68
DIFFERENTIAL CCRRECTIONS

TOE -.0793 TRA -.2529 TC3 .8552 8AU °2958

ROE -.0823 RRA .2101 RC3 1.1921FAU ,09_0
FOE -.7115 FRA -,4953 FC3-5,_855 8SP 3639

BOlE .3342 _RA .3288 8C3 1,4672 FSP -1134

L_UNC_ DATE F£B 30 J969

HELIOCENTRIC CONIC

RL 147.63 LAL .00 LOt. 141.D8 VL 27.7_ HAL

RP 108.73 LAP -.58 LOP 266.26 VP 37._2 GAP

RC 72.672 6L -_.09 GP 33,27 ZAL 138.O| ZAP
PLANETC_£NTRIC C(_IIC

C3 14.962 VHL 3.868 OLA -3.54 RAL

LNCH A2"NTH LNCH TINE L-I TINE IN] I.AT

gO.DO 2 47 0 _O37.31 -|4.91

gO.O0 13 52 _1 4901.36 _0.56
1OO.00 4 6 41 17_O.L_ -15.84

JDD.OD 15 J5 21 4633,64 21.33
liD.OH 5 11 7 1578.52 -38.32

110.OO 16 27 24 4408.15 24.12

HIFFERENTIAL CORRIECTION$

TOE -.0745 TRA -.2626 TC3 .7607 8AU .31J2

ROE -.0325 RRA .2187 RC3 1.357_ FAU .09903

ro_ -.8643 FRA -.5339 rc3-s.7289 8SP 3818

BOE .0812 _A .3417 BC3 1,5558 FSP -1222

MID-COUR,T_ EX£CUTION ACCURACY ORBIT DET[RI4|NAT_ON ACCURACY

S_T 770,9 SGR 983,9 ,%3 377.9 ST 163,2 SR 155,3 SS 432,0

RIRT .67_ RRIr -.92_0 RTF -.7065 CRT .1699 CRS -.6160 CST -.8223

12_O.0 1_3 -,1540 RJ3 -.9168 LSA 462,7 HSA 144.5 $$A 48.4
S_| 1152.2 SG2 484.7 THA 55.00 ELI 172.8 £L2 144.5 ALF 36.81

FLIGHT TINE JO0.O0 ARRIVAL DAT E NAY 2] ]969

OlSTANCE 277.413

-5._0 AZL 90.71 _ 125.17 S#4A 129.00 ECC .17095 IN( .7115 VI 30.179

-3,91AZP 89,59 TAL 207.43 TAP 332.60 RCA 106.95 APO 151.05 v2 34.853

5_.44 [T$ 333,O_ ZA£ 140.87 £TE 51.03 ZAC 317.6q_ £TC 140.79 CLP -43.20

4.6J RAO 6567.6 VEL 11.677 PTH 2.05 VHP 4.476 DPA 44.56 RAP 25.80 ECC 1.2462

IN] _ IN] RT ASC IN] A214TH IN] TZHE PO CST TIM IN] 2 LAT |NJ 2 LONG

30._6 220.83 114.55 3 _0 57 1437.3 -11.50 23.54

213.16 _.19 70.11 15 14 3 43OI.4 17,69 205.68

11.21 L:_dO._ 115.69 4 36 21 1180.3 -12.26 4.25

|93,09 221.81 68,76 J6 32 35 4033.6 J8.47 J85.64

334,_4 219,05 119,58 3 37 26 978,5 -34.27 347,77
374,78 L_0,62 65.01 17 40 52 3808.1 20.55 167.45

MIO-COd_ EXECUTiON ACCURACY ORBIT DETERNINAT_ON ACCURAC_

SGT 714.4 Sr.,R 11130.0 $63 404.0 ST 161.7 _ 113.1 SS 505.4

RRT .6321RRF -.9408 RTF -.650| CRT -.3014 CRS -.2389 CST -.7830

•%8 1311,6 IR_3 -.1281 RI3 -.9347 LSA 522.1MSA 140.5 $SA 44.8

SGJ 12J1,3 SG2 _02.6 THA 62,58 ELJ 167.7 £L2 104,0 ALF 360.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69

LAUNCH DATE FEB 10 1969 fLIGHT TIME 102.00 ARRIVAL DATE MAY Z3 1969

HELIOCENTRIC C(_IIC

RL 147.63 LAL .00

RP 106.76 LAP -.77

RC 74.919 GL -7.01

PLANE TOCENTRI( CONIC

C3 14.899 VHL 3.B60
LN_J-I AZMTH LMKZH TI_E

90.00 3 3 5

90.00 13 39 Z!

I00.00 4 21 50

IO0.OO 15 3 J6

110.DO 5 24 9

liD,DO 16 17 27

LOL ]41.08 VL 27.771 GAL

LOP 269.42 VP 37.601 GAP

GP 33.99 ZAL 138.19 ZAP

DISTANCE 283.893

-5.50 AZL 90.98 HCA 126.34 SNA

-3.38 AZP 69.39 TAL _07.64 TAP

56.95 ETS 335.17 ZAE 139.85 ETE

129.26 ECC .|6899 INC .9761 VI 30.179

336.18 RCA 107,42 APO ISI.1I V2 34,844

56.77 ZAC 115.07 _TC J40.91CLP -47.62

DLA -5.48 RkL 5.00 RAO 6567.6 VEL 11.674 PTH 2.05 VHP 4°358 OP_ 46.45

L-! TIME ZNJ LAT TNJ LONG IN| RT A_K_ IN| AZMTH IN| TIHE PC) CST' TIM

1975,89 -15.t5 Z6.90 220.95 115.30 ] 36 ! 1375.9

4960.89 21.9| 217.O2 223.04 71.60 15 2 2 4360.9

1721.83 -14.09 7.76 2L_0.48 116.64 4 50 32 1121.8

4690,18 22.89 196.74 222.67 70.24 I6 21 27 4090.2

1526.72 -16.57 351.55 219.09 120.34 5 49 36 926.7

4458.05 25.51 177.98 221.53 66.44 17 31 45 3858.1

DIFFERENTIAL CCRRECTION5

TOE -.O766 TRA -.2765 TC3 .6367 BAU .3299

ROE .0259 RRA .2242 RC3 1.5291 FAU .10316

rOE-I.O255 FRA -.5091 FC3-5.9942 BSP 4047

BOE .0809 6RA .3560 BC3 I .6563 FSP -1298

HID-COURSE EXECUTION ACCURACY _ :

S_T 651.6 SGR 1227.4 S_3 426.0

RRT .5477 RRF -.9542 RTF -.5568
1389.7 R_3 -.0943 R13 -.9504

.T_I 1289.1 ,T_2 519.1 THA 70.50

RAP 22.63 ?CO J.2452

IN| 2 LAT IN| 2 LONG

-9.64 19.99

19.20 209.40

-10.40 .91

I9.99 189,1§

-12.41 344.91

22.11 170.48

ORBrT DEERNIN4 TION ACCURACY

ST 168,7 SR 113.1 SS 581.9

CRT -.85_2 CRS ,4937 CST -.7643

LSA 599.5 MSA 137.2 SSA 40.3

ELI 196.6 EL2 50.8 ALF 147.86

LAUNCH DATE FEB lO 1969 FLI_T TIE 104.00 ARRIVAL DATE NAY 25 1969

HELICX_ENTRIC CONIC

RL 147.63 LAL - ,00
RP 108.76 LAP -.95

RC 77.194 GL -9.11
PLANETOCENTRf( CONIC

(3 I4.895 VHL _.8_9

LNCH AZNTH LNCH TIME

90.OO 3 21 3

9O.OO 13 26 0
100.00 4 ]8 47

IOO.00 14 50 57

IIO.O0 5 38 47

110.O0 16 7 27

0ISTAN(£ 290.344

LOL |41.06 VL 27._01 GAL -5.29 AZL 91.27 HCA 131.50 SMA 129.48 £CC .16732

LOP 272.59 VP 37.616 GAP -2.88 AZP 89.16 TAL 208.15 TAP 339.65 RCA 107.81

GP 36.86 ZAL 138.15 ZAP 61.57 ETS 337.57 ZAE 138.49 ETE 62.77 ZAC 112.26

OLA -7.52 RAL 5.58 RAO 6567,6 VEL 11.674 PTH 2.0_ _-/P 4.280 OPA 46.30
L-I Tit4[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TII_ PO CST TIM

1911.19 -11.E4 23.12 LP'_I.40 116.|6 3 52 54 1311.2

5025.47 23.24 221.29 224.24 73.35 14 49 46 4425.5

1660.42 -1_.18 4.J9 2_Z0.91 117.51 5 6 27 1060.4
4751.47 24.25 200.79 223.89 71.96 16 10 9 4151.5

1472.56 -14,68 _48,49 219.47 121.22 6 3 L_0 872.6

4512.10 26.94 181.54 L_'ZE,8I 68.11 17 22 39 3912.1

0IFrEREMTIAL CORRE.£TION$
TOE -.0865 TRA -.29_i3 TC3 .4869 BAU .3533

RO£ .0957 RRA .2_9 R(3 1.70_9 FAU .I0605

F02-I.1956 FRA -.4904 r(3-6.1638 _SP 4378

EIO£ .1290 8RA .3"/00 8(3 1,774i FSP -1366

iNC J.2649 V! 30.179

APO 151.14 V2 34.835

ETC 141.31 CLP -52.31

RAP 18.95 ECC 1,2451

IN| 2 LAT IN| 2 LONG
-7.63 16.29

213.73 213.51

-8.40 357.44
21.55 193.03

-10.44 341.96

_3.72 I73.85

ORBIT OETERNINATION ACCURACY

57 I84.0 SR 179.3 55 663.4

(RT -.9453 CR$ .8714 CST -.773!

LSA 691,6 MSA 135.2 SSA 35.2

ELI 253.4 EL2 42.5 ALF 135.79

NI0-COJR_ EXECUTiON ACCURACY
S6T 591.0 St.,R 1387.3 S_3 443.3

RRT .4057 RRF -.9645 RTF ".4084

1469,6 R_3 -.0571 R13 -.9650
_I I_91.9 _2 5_0.7 THA 78.33

L4UNCH 0kTE FEB 1O 1969

HELIOCENTRIC CONIC

RL 147.63 LAL .00

RP IO8.81 LAP -1.13

RC 79.493 GL -I1.42

PLA_ETOCENTRIC CONIC

C3 14.961 VHL 3,86_

LNCH AZHTH LNCH TIME L-I TIP_

90,OO 3 41 2_ 1842.03

90.00 13 12 0 5096._9

I00.00 4 57 56 1594.98

1O0.O0 J4 38 7 4818,87

lJO.O0 5 55 20 1415.24

JIO,O0 15 57 12 4571._7

DIFFERENTIAL CORRECTIONS

TOE -.1096 TRA -.312_ TC3 .3038 BAU .3796

ROE .I757 RR4 .2L_'_2 RC3 1.8732 FAU .106_8

F02-1.3588 FRA -.4432 FC3-6.|849 _SP 4734

BOE .L_O7I BRA .3831 _,_1.8977 FSP -1401

FLIGHT TIM_ 106.00 ARRIVAL 0ATE MAC 27 1969

0ISTANCE 296.768

LOL 141.08 VL 27.8?5 G_L -5.77 AZL 91,58 HCA 134.66 5a4A 179.64 ECC .16591 INC 1.§833 VI 30.179

LOP ?75.76 VP 37.626 GAP -?,40 AZP 88.89 TAL 208.35 TAP 34_.01REA 106.|3 APO |5I.I5 VZ 34.827

GP 41.82 ZAL I37.94 Z_P 66.22 ET$ 340.27 ZAE 136.75 ETE 68.89 ZAC IO9.26 ETE I42.01ELP -57.25

CLA -9.69 RAL 6.37 RAO 6567.6 VEL 1|.677 PTH ?.05 VHP 4.243 DPA 50.08 RAP 14.77 ECC 1.2462

IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PC) C$7 TIN IN| 2 LAT INJ 2 LONG

-9.14 19,12 222.21 116.9_ 4 12 4 1242.0 -5.45 l_.3B
24.54 226.09 2_5,83 75.41 14 36 57 4496.6 22.30 218.14

-10.10 .45 221.70 118.28 5 24 31 995.0 -6.24 353.79

25,59 L_05.35 225.51 74.O0 15 56 26 4218.9 23.15 197.40

-|2.63 345.31 2_0.20 122.03 6 IB 55 815,2 -B.31 338.88

28,38 185.55 224.50 70.09 17 13 24 3971.4 25.40 177.63

MI0-COUR,S_ EYJECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T 549.1 S_R 1509.7 SG3 452.1 ST 715.0 SR _82.2 SS 743.3

RRT .1710 RRF -.97710 RTF -.1668 CRT -.9238 CRS ,9612 CST -.8120

16(36.4 R_3 -.0_20 RJ3 -.9718 _.SA 8i2.0 NSA 134.7 $SA 30.3

SGJ 1513.0 ,_G2 539.8 THA 85.9? ELI 348.4 EL? 66.6 ALF 126.70

LAUe_H DATE FEB IO 1969 FLIGHT TIH[ 108.00 ARRIVAL DATE M4Y 29 1969

k_LIOCENTRIC CONIC 0ISTAN(£ 503,165

RL 147.63 L_L .O0 LO.. |41.OB VL 27.843 GAL -5.24 AZL 91.94 H_A 137.62 514A 1_9.77 ECC .16473 IN_ ! .9381 Vl 50.179
RP 108.83 LAP _I.50 LOP 278.92 VP 37.632 GAP -1.93 AZP 68.56 TAL _8.43 TAP 346.26 RCA 108.39 _PO ISi .|4 V2 34.820

RC 81,813 GL -13.96 GP 44.85 ZAL I37._4 ZAP 70.84 ET5 343.32 ZAE 134.63 ETE 74.99 ZAC JO6.19 ETC 143.O2 CLP -62.42

PLANr.TOCENTRIC CONIC

C3 15.114 VHL 3._6 OLA -12.03 RAL 7.39 RAO 6567.6 VEL 1|.683 PTH 2.05 VHP 4.251 OPA 51.75 RAP lO,I4 ECC 1.2487

LN(J4 AZNTH LNCH TIME L-I TIN? IN| LAT IN| LON6 IN| RT ASC IN| AZNTH IN| T|M_ PO CST TIM IN| 2 LAT IN| 2 LONG

90.O0 4 4 38 1766,85 -6.79 14.84 2_3.45 117.56 4 34 5 1166.9 -3.05 8.16

90.OO 12 56 52 5176.33 25,60 231.6(3 L_27.87 77.90 14 23 9 4576.3 23.87 223.46
1O0.O0 5 I9 51 1524.19 -7.79 356.46 2_2.91 118.95 5 45 J5 924.Z -3.87 349.87

lO0.O0 14 24 2I 4894._ 26.90 210.57 2_7.59 76.45 J5 45 55 4294.2 24.77 Z02.42
IlO.O0 6 14 15 1353.84 -|0.39 341.97 221.34 122.75 6 36 48 753.8 -6.00 335.62

110.00 15 46 26 4637,34 29.82 i90.i4 226.67 72.46 17 3 44 4037.3 27.13 181.98

DIFFERENTIAL CORRECTIONS MID-COL_S_ EX[CUTION ACCURACY CR_IT DETERNIN_TIC_ 4CCUR&CY

TOE -.1467 TRA -.3314 TC3 .0977 gAU .4101 ._GT 549.4 S_R 1656.0 SG3 453.3 ST 263.0 SR 410.7 55 824.9

ROE .2692 RRA .2107 RE3 _.0271 FAU .10580 RRT -.|389 RRF -,9777 RTF .1418 CRT -.9250 CRS .9860 CST -,8606

FOE-1.5165 FRA -.3769 FC3-6.0605 8SP 5191 _ 1744,8 _3 .0083 R13 -.9777 LSA 948:4 N5_ 135.4 55_ 25.5
BOE .5066 8RA .39_7 8(3 2.0295 F_P -1417 S6J |658.0 SG2 543,6 THA 92.91 ELI 480.2 EL2 85.5 ALF 121 .76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J

LAU_ OAT[ r_ 10 J969

HIEL IOCENTRI C CONIC

RL 147,63 LAL .00
m, 108.85 LAP -I .47

R¢ 84.J53 GL -16.78

PLAN[ TOCENTR I C CONIC

C3 15.382 VHL 3.922

LNCH ATHTH LJ_H Tit4[
90.00 A 31 46

go.DO 12 39 35

i00.O0 5 45 18

1(30.OO 14 9 4

! 10.OO 6 36 6

110.130 15 34 46

FL|GHT T]I_. I|O.O0 ARR|VAL DATE MAY 3J 1969

DISTANCE 309.534

LOt. J41.08 VL 27.855 GAL -5.2(] ATL 92.34 NCA 140.98 _.IA J69.85 ECC .16374 INC 2.3389 Vl 30.J 79
LOP 28£.08 VP 37.635 GAP -|.49 AZP 88.18 TAL 208.42 TAP 349.40 RCA 108.59 kPO 151.I2 v2 34.8|3

GP 47.92"ZAL J36.32 ZAP 15.32 ETS 346.74 ZAE |32.|3 ETE 60.94 ZAC |03.05 ETC |44.3| CLP -67.79

OLA -14,56 RAL 8.67 RAO 656?.6 VEL II.695 PTH 2.06 VHP 4.309 OPA 53.30 RAP §.I1ECC 1.2532

L-I TZNE ]NJ LAT ]NJ LONG ZNJ RT AS( INJ AZ'WTH INJ TII, t_ PO CST TIN INJ 2 LAT |NJ 2 LONG
16453.49 -4,|4 |0.15 225.2| 110.04 4 59 50 1083.5 -.36 3,51

5267._0 26.94 238.03 230._4 80.93 14 7 43 4667.6 65.41 229.70

1446.63 -5.20 352.J3 _4.63 1|9.48 6 9 25 846.2 -1.23 345.58

4980.09 28,J2 216.65 230.21 79.43 |5 32 4 4380.I £6.38 208.29

|287.J5 -7.9| 338.39 _.96 |23.36 6 5? 33 681.2 -3.47 332.12

471|.94 3|.23 195.49 229.4| ?5.34 16 53 18 4111.9 £8.90 187.06
0IFF[RCNTIAL CCRRIECTICI_ N|0-COUR_ EXECUTION ACCURACY ORBIT O[TERN|NAT|ON ACCURACY

TOE -.L_35 TRA -,3503 TC3 -.J JOB BAU .4427 .qC,T 6J5.2 _ J794.5 _3 444.| ST 33,7,0 SR 556,4 55 901.8
ROE .3748 RRA .1876 RE3 2.1485 FAU .102_0 RRT -.4397 RRF -.9619 RTF .4456 CRT -.9409 CRS .9944 CST -.90§2

F0{-1.6532 FRA -.1848 r(3-5.7577 8SP 56?0 _ |897.0 R_3 .0335 R|3 -.9814 LSA I|03.2 M$A I37.4 SSA _1.3

• 4265 BRA .3973 BE3 2.|565 F.SP -1394 SG| |8J6.8 _,_2 545.7 TPLA 99.43 ELI 643.0 £L2 98.8 ALF 120.47

4.AUNO_ DATE FEB 10 J969 FLIGWT TINE JJI.00 ARRIVAL DATE JUN 2 1969

HELIOCENTRIC CCNIC

RL 147.63 LAL .OO

RP J08.87 LAP -1.64

RC 86.508 GL -|9.92
PLANIET(X_ENTR|C CONIC

C3 15.8J0 Vl_ 3,976

LNCH AZMTH LNCH TIME

90.00 5 4 JO

90.00 J2 _O

100.00 6 |5 30
lO0.O0 13 51 23

!10.00 7 J 43

110.00 15 21 39

O_FFCR£NTIAL CORR£CTION8

TOE -.Z835 TRA -,3643 TC3 -°56456 BAU .4768

ROE .4949 RRA .1516 RE3 2.2_156 FAU .09658

FD[-J.766B FRA -.J753 FC3-5.2888 BSP 6192
8OE .5704 BRA .3946 Be3 2.2559 F.SP -1339

0ISTANCE 3J5.875

LOt. 14I.OB VL 67.866 GAL -5.15 A2'L 92.80 PICA 144.13 SIAk 129.90 ECC .16292 INC £.7979 Vl 30.179

LOP 285.25 VP 37.634 GAP -1.06 AZP 87.73 TAL 208.30 TAP 352.43 RCA 108.74 APO 151.07 V£ 34.807

GP 3|.02 ZAL |3_.04 ZAP 79.59 ETS 350.55 _AE J29.30 ETE 86.6? 7AC 99.92 _TC 145.87 CLP -73.31

OLA -17.32 RAL 10.23 RAO 6567.6 V_L |J.7|3 PTH 2.06 VHP 4.42| OPA 54.72 RAP 359.75 ECC |.2606
L-] TIPlE IN| LAT |NJ LONG ;NJ RT A.$C IN| A_NTH IN| T_i._ PO CST T|N ;NJ 2 LAT IN| 2 LONG

1588.59 -1.09 4.85 227.63 118.30 5 30 39 988.6 2.70 358._2

53?4.89 27.86 245.75 233.6|_ 84.69 |3 49 36 4774,9 26.83 237._3

1358.44 -2.24 547._9 266.98 1J9.82 6 38 9 758.4 1.75 340.77

5080.28 29.16 223.92 233.45 83.11 15 16 3 44_0.3 27.90 615.34

J213.63 -5.J4 334,50 '_23,19 123,B4 ? 2J 57 6J3.6 -.66 328.28

4797.84 3£.54 201.85 23£.83 78.89 16 41 37 4197.8 30.66 193.13
MIO-CCX)RSE EXECUTION ACCURACY OR_IIT OETERHINATION ACCURACY

SGT 745.1 S/_R 1921.9 SG3 425.4 ST 440.6 SR 7|8.4 SS 974.2

RRT -.6536 RRF -.9850 RTF .6592 CRT -.9575 CR5 .9976 CST -.9381

.86_ _06|.3 R23 .0540 R|3 -.9837 LSA JI_D.4 N_ 140.3 $$A 17.5
SGJ 1987.8 _G2 545.£ THA 105.41 ELI 835.7 EL2 109.2 ALF J21 ,01

LAUNCH 0ATE FEB 10 1969 FLIGHT TZHE 114.00 ARRIVAL OAT[ JUN 4 1969

I"t[LIOCENTRIC CONIC

RL 147.63 LAL .O0

RP 108.89 LAP -I.80

RC 88.877 GL -13.43

PLAN_TOC_NTR]C CON|(

C3 16.465 VHL 4.058

LNCH 4ZMTH LNCH TIME L-! TIME [NJ LAT

9D.OD 5 44 17 1476.1_ 2,54

90.00 11 55 7 5505.85 28,51

100.00 6 52 23 1256.36 1._2

I00.00 13 29 4Z 5200.84 19.82

J10.00, 7 32 22 1131.06 -Z.O0

JlO.OO 15 6 12 4_98.91 3_,60

DIFFERENTIAL CORRECTIONS
TOE -,39_2 TRA -.3695 TC3 -.6007 BAU .5123

ROE .6327 RRA- .1023 RC3 £.2486 FAU .08907

FOE-1.8560 FRA -.0583 FC3-4.6834 _SP 6786

8OE ,7444 8RA °3834 _C3 _,3675 FSP -I_65

OISTANCE 52_.189

LOL 141.08 VL 27.864 GAL -5.09 A?L 95.33 PiCA 147.28 SMA 129.92 ECC .16765 INC 3.3324 Vl 30.179

LOP 288.41 VP 37.631 GAP -.65 AZP 87.20 T_L 208.09 TAP 355.57 RCA 108.84 AIM:) 151.00 V2 34,802

GP 54.15 ZAL 155,55 ZAP 85.55 ETS 554.74 ZA[ 126.16 [T_ 92.13 ZAC 96.84 _TC 147.67 CLP -78.95

DL_ -Z0.36 R_L 12.14 RA0 6567.7 VEL 11.741PTH 2.07 VHP 4._97 0PA 56.04 RAP 354.10 ECC 1.2710

INJ LONG INJ RT AS_ INJ A2_HTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

358.57 £30.94 118.21 6 8 53 876.1 6._9 35J,90

255.30 237.46 89.45 15 26 52 4905.8 27.94 246.65

34|.69 £30.Zf 119.87 ? I3 Ig 656.4 5.19 335.15

£32.82 237.42 87.75 14 56 23 4600.8 29.18 224.07

330.18 228.20 1£4.15 7 5_ 13 531.1 2.49 325.97

_09,54 237.07 83.32 |6 27 51 4,398.9 32.3I 200,54
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 924.! S_q _037.6 S_3 399.0 ST 578.6 _w_ 896.2 SS 1041.9
RRT -,7807 RIRF' -._74 RTF .7858 CRT -.9705 CRS .9990 CST -.960_

S(._ L_157.4 R63 .0698 R1] -.9852 LSA 1484.E MSA 143.4 SSA 14.3

•._l 2170.7 S_2 542.1 THA 1_0.86 ELI 2060.2 £L2 117.9 ALF 122.52

LAUNCH DATE FEB I0 1969 FLIGHT TIME 116.00 ARRIVAL GATE JUN 6 1969

H_LIC_ENTRIC CCNIC

RL 147.63 L4L ,_

RP 108.90 LAP -1.96

RC 91.256 GL -27,36

PLANETOCENTRIC CONIC
C3 17.457 VHL 4.178

LNCH 42'HTH LNCH T[M_

90.00 6 37 23

90.00 11 20 25

JDO.DD 7 39 43
10(3.00 13 O 46

110.00 8 10 I

110.00 14 46 57

OIFFER[NTIAL CORRECTIONS

TOE; -.5_85 TRA -,3613 TC3 -.8110 _AU .5459

ROE .7866 RRA .0334 RE3 2.1940 FAU .07971

FOE-1.9094 FRA .0677 FC3-3.9530 BSP 7353

_OE .9533 8R4 .3628 _C3 2.339I FSP -J156

DISTANCE 328.475

LOC 141.08 VL 27.862 GAL -5.03 A_L 93.9? HC4 150.43 SMA 129.90 ECC .16172 INC 3.966_ Vl 30.179

LOP 291.57 VP 37.6£5 GAP -.25 AZP 86.55 TAL 207.77 TAP 358.20 RCA 108.9(3 APO 150.91 V_ 34.797

GP 57.32 ZAL 131.20 ZAP 87.16 ET5 359.32 ZAE I26.76 ETE 97.30 ZAC 93.85 ETC 149.69 CLP -84.66

OLA -23.69 RAL 14.45 RAO 656?.7 VEL |1.785 PTH £.0_ VHP 4.848 0PA 57.29 RAP 348.19 ECC 1.2873

L-I TIHE IN| LAT IN| LONG IN| RT ASC [NJ AZMTH IN| TIf_ PC) C$T TIM IN| 2 tAT IN| 2 LONG

1331.99 7,13 350.47 £35.55 117.48 6 59 35 732.0 10.76 343.67

5676.92 17.79 _67.77 241.95 95.645 1£ 55 2 5076.9 28.28 259.14
JI30.78 5.46 334,77 234,64 119,44 7 58 34 530.8 9.34 328.14

5353.36 £9.68 244.14 242.13 93.70 I4 29 59 4753.4 _9.88 235.34

1035.76 1.64 3_5.21 232.27 124.15 8 Z7 17 435.8 6.11 318.97
5021.14 34.17 219.03 242.25 88.91 16 IO 38 4421.1 33.64 209.83

MI0-C(XJRS£ E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T JJ39.0 _ 2127.8 $_3 364.3 ST 756.3 _ 1080._ SS 1097.6

RRT -.8525 RRF -.9293 RTF ,8575 CRT -.9793 CRS .9996 CST -.9741
S_ 2413.5 R23 .0833 RJ3 -.986_ LSA 1709.3 MSA 147._ SSA 11,5

S_J 2352.6 $_2 5_.4 ?HA II 5.99 EL! 1312.7 EL2 125.9 ALF 124.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_

LAUNCH DATE FE6 10 1969 FLIGHT TI_ 118.00 ARRIVAL DATE JUN # 1969

HIELIOCENTRIC CONIC DISTANC[ 334.734

RL 147.63 LAL .00 LQ. J4J.08 VL 27.856 GAL "4.95 AZL 94.74 HCA 153.57 St4A

RP 108.92 LAP -2.1J LCP 294.73 VP 37.617 GAP .|3 AZP 85.76 TAL 207.37 TAP

RE 93.644 GL -31.75 GP 60.56 ZAL 128.54 ZAP 90.21 [T$ 4.30 ZAE 119.1! ETE

PLANETOCENTR|C CONIC

C3 18,968 VHL 4.355 OLA-27.35 RAL I?,24 RAO 6567.8 VEL 11.847 PTH 2.10 VHP

LNCH AZNTH LNCH TII4_ L-I TIME IN| LAT IN| LONG
90.00 6 5 ? 1091.60 14.36 536,52

90.00 10 15 0 668.06 24,35 309.54

I00,00 8 48 II 952.44 JJ,30 324.75

100.00 IZ 14 37 5570.49 27.68 25g,94

110.OO 8 58 30 920.08 6.05 519.14

110.00 14 20 48 5175,61 33.72 23J.06
DIFFERENTIAL CCRRECTION5

TOE -.7335 TRA -.332S TO3 -.9760 BAU .5781

ROE .9636 RRA -.054R RC3 2.0602 FAU .06935
FOE-1,9350 FRA .1875 FC3-5.1654 BSP 7974

60E 1.2108 6RA .3369 BC3 2.2797 FSP -t037

129.86 ECC .16131 IN( 4.737J V! 30.179

.94 RCA 108.9| APO |50.81 V2 34.795

102.24 ZAC 90.95 ETC 151.95 CLP -9_.43

5.193 DPA 58.48 RAP 341.96 ECC 1.3J22

IN| RT A,_ IN| AZMTH IN| TIWE PO CST T|N IN| 2 LAT |NJ 2 LONG
242.59 114.67 8 Z5 |9 49J.6 17.57 3Z9.31

246.39 104.91 10 16 8 68.1 26.16 ]01.54

24|.04 117.86 9 4 4 352.4 I4.94 317,85

247.27 10J.77 13 47 27 4970.5 19.02 151.40

237.87 123.71 9 13 50 3_2.1 IO.43 312.80
248.37 96.00 15 47 3 4575.6 34.18 221.85

NIO-COURS_. £Y_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1376.9 5GR 2198.6 ,f_,3 325.0 ST 976.2 5R 1169.0 SS 114Z.3
RRT -.8949 RRF -.9909 RTF ,8999 CRT -.9853 CR$ .9999 CST -.9830

SGB 2594.1R23 .0933 R13 -.9869 LSA 1961.0 MSA 130.4 5SA 9.1

SGI 2538.9 SG2 532.2 THA 1L:_.77 EL1 1595.6 [L_ 13Z.6 ALF 127.47

LAL,_K;_ DATE FEB 10 1969 FLIGHT TINE 120.00 ARRIVAL DATE JUN 10 1969

H£LI(X_ENTRIC CONIC

RL 147.65 LAL .(30

RP 108,93 LAP -2.25

RE 96.038 GL -36.64

PLANE TOCENTR I C CONIC

C3 21.313 VHL 4.6|7
LNCH AZHTH LNCH TIME

76.03 7 33 7

103.91 11 14 9
76.O3 7 35" 7

103.97 11 14 9
110.O0 10 8 1

110.00 13 _ 26

DIFFERENTIAL CORRECTIONS

TOE -.9949 TRA -.2732 TC3-I.07_4 8AU .605_.
ROE 1.J627 RRA -.1681RC3 J.8328 FAU .05818

FOE-1.9191 FRA ._13 FC3-2.3632 BSP 8552

BOE 1.5303 BRA .3_08 BC5 2.1240 FSP -899

0ISTANCE 540.964

LO- 141.08 VL 27.846 5AL -4.86 AZL 95.70 HCA 156,71 SMA 129.80 [CO .16100 INC 5.6981 vl 30.179

LOP 297.89 VP 37.607 &AP .50 AZP 84.76 TAL 206.88 TAP 3.59 RCA 108.90 _PO 150.69 V2 34.?89

GP 63.98 ZAL 125.33 ZAP 9_.75 ETS 9.72 ZAE 115.20 £TE 107.04 ZAC 88.I3 ETC 154.49 CLP -96.29

OLA -31.32 RAL _O.65 RAO 6567.9 VEL 11,945 PTH 2.13 VHP 5.664 OPA 59.66 RAP 355.28 ECC |,3508
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZ1WTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

126_.49 21.18 352._0 251.06 113.62 7 54 9 662.5 24.19 344.69

5840.76 21.2_ 277.77 251.07 113.61 12 51 30 5240.8 _4.21 270.15

1262.49 21.18 352.30 251.06 113.62 7 54 9 662.5 24.19 344.69

5840.76 21.20 277.77 251.07 113.61 12 5| 30 5240.8 24.21 270.15

759.20 12.02 310,52 246.00 122.Z4 10 20 40 159.2 |6.19 303.89

5392.04 50.98 247,31 254.gO 105.23 15 8 18 4792.0 32.75 238.54

MIO-COURS[ £_ECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1632.2 SGR _37.3 t, G3 L_J,7 ST 1_40,_ _ 1445._ SS 1168.1

RRT -.9_06 RRF -,99L_2 RTF .9265 CRT -.9892 CR_ 1.0000 CST -.9886

S_ 2769.5 R'_3 .1015 R13 -.9876 LSA 2229.5 MSA 153.3 $54 7.2

•5(;1 2719.4 ._2 524.4 THA I25.40 ELI 1900.2 EL2 138.5 ALF 130.59

L_UNCH O*TE FEB 10 1969

HELIOCENTRIC CONIC

RL |47.6_ LAL .O0

RP 108.94 LAP -2,39

RE 98.436 GL -42.00

PLAN[TOCENTR_C CONIC

C3 25.0_2 VHL 5.008

LNO-I AZMTH LNCH TINE

67._6 6 56 26

112.44 12 24 0

67.56 6 56 26

112,44 |2 24 0
67.56 6 56 26

112.44 12 24 0

FLIGHT TINE 122.00 ARRIVAL DATE JUN 12 1969

LOL 141.O8 VL 27.834 GAL
LOP 50|.05 VP 57.595 GAP

GP 67.61 ?AL 121.55 Z_P

DISTANCE 347.164

-4.76 4ZL 96.94 HCA 159.84 S_A 129.70 ECC ,16079 INC 6.9390 V! 30.179
.85 AZP 83.48 TAL 206,30 TAP 6.|4 RC4 |0_.85 APO |50.56 V2 34,787

94.69 ET5 |5.72 ZAE |11.02 ETE 11|.92 ZAC 85.35 ETC 157.5! CLP-ID2.39

DLA -35,54 R4L 24.81RAD 6568.0 VEL 12.102 PTH 2,17 VHP 6.312 OPA 60.80 RAP 327.91 ECC 1.412P
L-I Tt_ _NJ L_T IN| LONG IN| RT AS(; IN| _ZMTH IN| TIME PO CST TIM IN| 2 LAT IN| _ LONG

1466.18 2_.58 8.77 - 259.19 118.21 7 20 52 866.2 _6.J7 1,33
5716.41 22.59 268.90 259.Z0 118.20 13 59 17 5116.4 26.18 261.47

1466.18 2_.58 8,77 259.19 I16.21 7 L_} 52 866,2 26.17 1.33

5716.41 22.59 268.90 259.20 118.20 13 59 17 5116.4 26.18 261 .4T

1466,18 22.58 8,77 259.19 119.21 7 20 52 8,66.2 26.17 1.33
57|6.41 22.59 268.90 259.20 119.20 13 59 J7 5116.4 26.18 261.47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.3525 TRA -.|668 TC3-I.0822 BAU .62_8 _T 1903.7 _R 2243.1 5(,3 237.3
ROE 1.3879 RRA -.3109 RC3 1.5204 FAU .04690 RRT -.9379 RRF -,9934 RTF .9456

FDE-J.8746 FRA .3996 FC3-1.6187 8SP 9152 S_B 2942.0 R_3 .1060 R13 -.9885

E_)E 1.9579 BRA .3528 BC3 I .8663 FSP -760 _1 2897._ _2 5|! .2 THA 130.02

LAUNCH DATE FEB 10 1969 FLIGHT TIME 124.00

HELIOCENTRIC CONIC DISTANCE 353.330

RL 147.63 LAL ,GO LOL 141,08 VL 27,818 GAL -4.65 AZL 96,61H_ 162.95 SMA

RP 108.94 LAP -2,5_ LCP _04.22 VP 37.581 GAP 1.19 AL_P 81.76 TAL 205.64 TAP

RC 100.857 GL -47.76 GP 71.59 ZAL I17.21 ZAP 95.95 ET$ _.70 ZAE 106.48 [TE

PLANETOCENTRIC CC_IIC

C3 31.458 VHL 5.609 OLA ?39.86 RAL 29.91 RA0 656_,3 V_L 12.362 PTH 2.23 VHP
LNCH AZ_4TH LNCH TIN_ L-I TIME IN| LAT |NJ _ IN| RT AS( IN| _ZNTH IN| TIME

60.68 6 41 48 1624.?0 22.97 21.9_ 269.39 123.52 7 8 53

119,32 13 19 21 5670.79 22.98 265.43 269.40 123.51 14 53 51

60.68 6 41 48 1624.70 22.97 21.9(] 269,39 123.52 7 8 53

|J9.32 J3 19 21 5670.79 22.98 265.43 269,40 123.51 14 53 51

60.68 6 41 48 16_4.70 22.97 21.98 269.39 123.52 7 9 53

119.32 13 19 21 5670.79 21.98 265.43 269.40 123.51 14 53 51

OIFFERI_NTIAL CORRECTI_S MID-_SE EX_CUTICN ACCURACY
TOE-1.8579 TRA .01_ TC3 -,_ BAU .6322 SGT 2198.4 _ 2188.9 ,$G3 193.1

ROE 1.6228 RRA -.4927 RE3 1.1323 FAU .03572 RRT -,950| RRF -.9942 RTF .9606

FDE-1.7947 FRA .4851 FC3 -.9851 95P 9665 ,T_B 3102.4 R23 .1069 RJ3 -.9898

_E 2.4668 _R_ .493_ BC3 1.5033 F,gP -615 ,%1 5063.4 S¢2 489.9 THA 135.13

ORBIT DETERNINATION ACCURACY

ST 1549.3 SR 1593.8 55 1173.5

CRT -.9918 CRS 1.00OO CST -.9923

LSA 2508.8 MSA 154.3 SSA 5.6

ELI 2218.2 EL2 142.1ALF 134.18

ARRIVAL DATE JUN 14 1969

129.59 ECC .16066 INC 8.6125 VI 30.179

8,59 RCA 108.77 APO 150.4l V2 34.785
117.36 ZAC 82.54 ETC 16|.44 CLP-I09.J6

7.229 OPA 61,82 RAP 319.49 ECC 1.5177
PO CST TIM IN| 2 LAT IN| 2 LONG

1024.7 27.20 14.90

5070.8 27.22 258.35
1024,7 27.20 14.90

5070.8 27.22 258.35

|024.7 27.20 14.90

5070.8 27.22 258.35

ORBIT OETERleINATION ACCURACY

5T 1898.2 _R 1669.8 SS 115J.7

CRT -.9935 (.R5 .9999 CST -.9949

LSA 2774.0 NSA 152.7 554 4.2

EL1 2524.1 EL2 143.0 ALF 15B.69

E
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-691

LAUNCH DATE FEB JO 1969 FL|GHT T|M_ 126.00 ARRIVAL 0ATE JUN J6 J969

HELIOCENTRIC CONIC

RI. I&7.63 LAL ,00

RP 108.95 LAP -Z.64

RC 103.240 GL -53.69

PLANE TOCENTRIC CONIC

C3 43.,_D0 W.IL 6.565

LNCH AZMTH LNCH TINE

54.83 6 41 44
IZS.J7 ]4 9 Z

54.83 6 41 44

JES.J7 14 9 2
54.63 6 41 44

125,17 14 9 2

OlFFERI[NTIAL CCRRECT IONS
TOE-2.6189 TRA .3533 TC3 -.BOO§ BAU .6|6§

ROE 1.8091 RRA -.7039 RC3 .7100 FAU .02532

F0[-1.6933 FRA .5545 FC3 -.5085 BSP IOEJI

3.1830 BRA .7876 BC3 1.0700 F$P -484

O|$TANEE 559.453

LOL 141.06 VL 27.799 GAL -4.52 AZL 10i.01 PICA 166.05 SMA 129.46 ECC .16059 ]NC11.0053 Vl _0.179

LOP 307.38 VP 57.567 GAP 1.51 AZP 79.31 TAL 204.88 TAP 10.93 RCA 108.67 APO 150.25 V2 34.784

GP 76.02 ZAL 11Z.41 Z4P 96.50 E_TS 31.75 ZA[ 101.43 _:TE 124.56 ZAC 79.55 ETC 167.47 CLP-11?.94

0LA -43.98 RAL 36.J3 RAO 6368.6 VEL 12,624 PTH 2,33 VHP B.59D DPA 62,52 R4P 309,53 ECC J,7093

L-I TINE INJ LAT INJ LONG INJ RT A$C |NJ A214TH INJ TIM[ PO C$T TIN INJ 2 LAT INJ 2 LONG

1772.40 11.65 33.81 281.82 129.26 7 11 17 117_.4 26.56 27.31
5682.04 21.66 Z65.36 261.83 J29.26 J5 43 44 _v(}82.0 26.58 258.85

1772.40 21.63 33.81 281.82 129.26 7 11 17 1172.4 26.56 27.31

5682.04 21.66 265.36 28|.$3 J29.26 |3 43 44 5082.0 26.56 258.85
1772.40 21.65 33.81 281,82 129.26 7 11 17 1172.4 26.56 27.31

5682,04 2J,66 265,36 28J,83 129,26 15 43 44 5082.0 26.58 258.85

HIO-COUR51[ _XECUTION ACCURACY ORBIT DFTERt41NATION ACCUR4CV

5(,1' 255J.9 _ 20L:_.5 .T_,3 151.7 ST 2289.4 SR 1599.7 S$ 1107.1

RRT -.9599 Rgtr -.9941 RI"F .9749 CRT -.9945 CR5 .9997 CST -.9968

$(,6 3256.2 R23 .I009 RJ3 -.9917 LSA 3000.9 NSA 144.6 SSA 3.|

SGI 3225.1 ,S_2 448.7 THA 141.87 ELl 2789.6 EL2 137.2 ALF 145.11

LAUNCH 0ATE FEB 10 1969 FL[GHT TIHE ]28.1X3 ARRIVAL OATE JUN lB 1969

I-IEL ZOCENTRI C CONIC

RL 147.63 LAL .00

RP 108.95 LAP -2.75

RC J05,643 £,L -59.34

PLAN[TC_.[.NTRIC CONIC
C3 66.930 VHL 8.181

LNCH A2'MTH LN_H TIME INJ LAT

50.35 6 54 33 17.90

129.65 J4 55 3 17.91

50.35 6 54 33 J7.90

129.65 14 55 5 17.91

50.35 6 54 33 J7.90

129.65 14 55 5 17.91
0 IFIrEI_NTIAL CORRECTIONS

TOE-3.8755 TRA 1.0249 TC3 -.3343 BAU .5472
RI_ 1,5984 RRA -.8478 RC3 ,2974 FAU ,01363

FOE-I .5872 FRA .6259 rC3 -.2021 BSP 10647

80E 4.J921 BRA 1.3301 Be3 .6115 FSP -364

DISTANCE 365.519

LOt. 141.08 VL 27.778 GAL -4.38 AZI.. 104.72 HCA 169.11 5NA 129.31 ECC .16056 INC14.7193 V! 30.179

LCP 310.54 VP 37.551 GAP J.Sl AZP 75.53 TAL _04,02 TAP 13.13 RCA 108.55 APO 150.06 V2 34.783
GP ,90,95 ZAL JDT._O 2AP 96.30 ETS 46,63 2AE 95,59 ETE |37,44 ZAC 76.10 ETC 179,53 CLP-134,28

DLA -47.33 RAL 43.51 RAO 6569.3 VEL 13.722 PTH 2.51 VHP 10.764 0PA 62.45 RAP 297.46 ECC 2.1015
L-I TINE INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO C$T TIM INJ 2 LAT INJ 2 LONG

1923.73 44.32 296.17 134.58 7 26 37 1323.7 23.41 38.53

5747.81 267.89 L_6.19 J34.58 16 .30 52 5147.8 2:3.42 262.11

1923.75 44.32 296.17 154.58 7 26 37 1323.7 23.41 38.53

5747.81 267.89 296.19 134.38 16 30 52 5147.8 23.42 262.11

lg23.73 44.32 296.17 134.38 7 26 37 1323.7 23.41 38.53
5747.81 267.89 29£.19 134.38 16 30 52 5147.8 23.42 262.11

NI0-COURSE EY_CUTION ACCURACY ORBIT OF T[RM[NAT_ON ACCURACY

SGT 3041.8 SC.R 1502.5 ,SC,3 114.7 ST 2732.8 SR 1150.0 SS 1049.5
RRT -.9609 RRF -.9685 RTF ,9881 CRT -.9935 CRS ,9983 CST -,9984

$G8 3392.6 R23 .0875 Ri3 -.9942 LSA 3142.6 MS_ 126.8 SSA 2.2

SGI 3371,8 SG2 375.3 THA 154.27 FLJ 2962.4 EL2 J20,B ALF |57.27

L_UNCH OATE FEB lO J969 FLIGHT TI_4E 130.00 ARRIVAL 0ATE JUN 20 J969

HELIOCENTRIC CONIC 0ISTANCE 371.481

RL 147.63 LAL .OO LOt, 141.08 VL _7.755 GAL -4.21 AZL 111.24 PICA 172.09 SHA 129.15 ECC .16049 INC21.2351 V| 30.179

RP 108.95 LAP -2.86 LEX° 313.70 VP 37.534 GAP 2.07 AZP 68.95 TAL 203.02 TAP J5.11 RCA 108.42 APO 149.88 V2 34.763

RC 108.045 GL -63.64 GP 84.56 ZAL 102.12 ZAP 95.36 £T5 83.44 24_ 88.22 _TE 17_.22 Z4C 71._8 ETC 214.04 CLP 170.60

PLANCTOCENTRIC CONIC

C3 J25.19J VHL J1,169 DLA -48,89 RAL 5J,52 RAO 6570,3 VEL 15,701 PTH 2,79 VHP J4,652 DPA 60,61 RAP 283,03 ECC 3.0603

LNCH AZHTH LNCH TINE L-I TIH_ INJ LAT INJ LONG INJ RT A$C INJ A2_4TH INJ TIldE PO CST TIN INj 2 LAT INJ 2 LONG

48.32 7 19 36 2077.97 11.52 52.49 311.27 137.86 7 54 |4 1478.0 17.39 47.29

131.68 15 33 58 5668.03 11.53 272.74 311.28 137,85 17 11 46 5268.0 17.40 267.54

48.32 7 19 36 Z077.97 11.52 52.49 311.27 137.86 7 54 14 ]478.0 17.39 47.29

131.68 15 33 58 5868.03 J1.53 272.74 311 28 137.85 17 11 46 3268.0 17.40 267.54

48.32 7 19 36 2077.97 11.52 52.49 311.27 137.66 7 54 14 1478.0 17.39 47.29

131.68 15 33 58 5868.03 11.53 272.74 311.28 137.85 17 11 46 5268.0 17.40 267.54

OIFFEI_NTIAL CCRR_CTION5 MI0-COUR$_ EXECUTION ACCURAC_ ORBIT DETERt41NATION ACCURAC_

T02-5.5488 TRA 2.3652 TC3 -.21320 BAU .3_L8J _T 3416.3 S(,R 766.0 ,%3 84.7 ST 2894.7 SR 765.1 $$ IOL_.4

ROE-1.4940 RRA .0489 RC3 -.0027 FAU .00609 RRT .8583 RRF .83L_ RTF .9978 CRT .9843 CR$ -.9798 CST -.9997

F0£-1.5375 FRA .7399 FC3 -.0421 8SP 11004 _ 5501.] /_3 -.0692 R13 .9965 LSA 3160.5 MSA 134.9 554 1.7

BOE 3.7464 8RA 2.3657 8C3 .2_2'D F,RP -270 S(,J 3479.8 _G2 385,6 THA J1.03 EL/ 2991.2 EL2 I_O,5_LF J4,61

LAUNCH OATE FEB 10 1969 FLIGHT TIHE 132.00 ARRIVAL O4TE JUN 22 1969

I-_LIOCENTRIC CONIC

RL 147.63 LAL .(30

RP 108.94 LAP -2.95

RE 110.446 GL -63.6_

PLANETCX_ENTRIC CONIC

C3 314.387.VHL 17.731
LNCH AZNTH LNCH TINE

51.77 7 57 54

128.23 J5 48 |7

51.77 7 57 54

128.23 15 48 17
51.77 7 57 54

128.23 15 48 17
OIFF_R_NT_4L CORRIECT[ONS

TOE -.Z641 TR4 2.0862 TC3 -.0074 8AU .4350

ROE-8.4960 RRA 4.1742 RC3 .J032 FAU-,(X]SJl
FCE-I.7006 FRA 1.0475 FC3 .0223 BSP 11008

60E 8.5OO1BRA 4.6664 8C3 .I035 FSP -203

OISTANCE 577.I94

LGL 141.08 VL 27.7_0 GAL -3.99 AZL 125.07 H_A 174.85 S_IA 1_8.98 ECC .16018 1NC35.0661 VI 30.179

LOP 316.87 VP 37.516 GAP 2.27 AZP _5,04 7AL 201.74 TAP 16.60 RCA 108.32 _PO 149.64 V2 34.764

GP 77,53 Z/U. 97.26 ZAP 93,78 ETS 146.68 ZAE 77.I9 ETE 233.49 ZAC 64.16 ETC 276.44 CLP 107.82

0LA -46.25 RAL 58.12 RAO 6571.8 V_L _0.873 PTH 3.16 VHP 22._05 OPA 54.46 RAP 266.47 ECC 6.1740

' L-| T[t4E _NJ LAT INJ LONG INJ RT A_ _NJ 42147H INJ 7114[ PO C$T TIM _NJ 2 LAT _NJ 2 LONG

2191.40 4.05 33,36 524.21 136.J1 8 34 26 1591.4 9.79 50.16
735.03 4.06 _O5.47 324.23 136.JI I6 0 50 J 53.0 9.90 298.26

2191.40 4.05 55.36 324.21 136.11 8 34 26 1591.4 9.79 50.16

753.03 4.06 _03.47 324,23 136.J1 16 0 50 153.0 9._t_ 298.26

2i91.40 4.05 55.36 324.21 136.11 8 34 26 1591.4 9.79 50.16

753,03 4.06 303.47 324.23 136.11 16 0 50 153.0 9.80 298.26

HIO-COUR._. _Y_CUTION ACCURACV ORBIT O£TERMIN4TION ACCUR4C_
sr-,T 978.9 SGR 3587.6 ,%3 64.0 ST 304.6 SR 2807.1 $5 1125.7

J_T .64JJ RRF' ,9_40 RTF .7_04 CRT ,4741 CR$ -.9987 CST -.5185
SGB 3326.2 R23 -.0669 R13 .9977 LSA 3027.5 NSA 272.2 SSA .6

SGI 5448.1 SG2 738.1 THA 78.99 ELI 2810.8 EL2 267.9 _LF 87.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH DATE FEB JO ;969

HELIOCENTRIC C(_ll C

RL J47.63 LAL .00 L0L 14!.08 VL

RP 108.94 LAP -3.04 LOP 320.03 VP

RC 112,B44 GL -50.88 GP §6,64 1ZL
PLANE TOCENTR|C CONIC

C31;34.599 VHL 33.684 OLA o32.16 RAL

LNCH 4ZMTH LNCH TIME L-I TIME IN; LAT
74.04 9 50 43 J963,78 -.43

105.96 J3 58 56 1168,89 -.4;

74.04 9 50 43 1963.78 -.43

105.96 13 56 56 1168.89 -.41

JlO.OO 12 56 13 1363.19 -10.74

llO.O0 I5 52 37 8;7.47 9.88
DIFFERENTIAL CORRECTIONS

TD£ 4.8749 TRA .0808 TC3 -.0702 BAU 3.2836

RO-ii ,0360 RRA 9.5156 RE3 .2048 FAU-.05429

FDE-2.2458 FRA 2.0358 FC3 .04|4 E3$P 953,]

BOE12,0666 BRA 9.5162 BC3 .2165 FSP -169

4UNCH OATE F£B 10 ;969

HELIOCENTRIC CONIC

RL 147.63 LAL .O0

RP ;08.93 LAP -3,12

RC 115,239 GL 56.90
PLANE TOCENTR I C CON| C

C3 744,373 VHL 27.483

LNCH AZNTH LNCH TIME L-I TII_ IN; LAT

27.45 I4 56 37 5052.24 -.58

|32.55 J 8 2 3326.91 -.57

Z7.45 14 36 37 5052.24 -.58

152.55 l 8 2 33E6.91 -.57
27.4fl ;4 56 37 5052.24 -.58

J52.55 l 8 2 3326.9; -.57

DIFFERENTIAL CC_R_C TIONS

T02-2.J284 TRA 1.8243 TC3 -,0642 8AU 2,1720

R0-J3.6074 RRA 2.7122 RC3 -.2014 FAU°.032JJ

FOE 2.7135 FR4 -.5365 FC3 .0373 8,.qP I1047

6_EJ3.7728 BRA 3.2686 8C3 .2183 FSP -188

FLIGHT TINE 134.00 ARRIVAL DATE JUN 24 J969

DISTANCE _81.998

27,702 GAL -3.58 AZL I60.95 NCA 176.78 5NA 128.79 ECC .1588; INC70.9490 Vl ]0,179

37.497 GAP 2.22 AZP 19,08 TAL ;99'56 TAP 16.34 RCA ;08.33 APE) ;49.24 VZ 34.786

93.47 ZAP 92.00 ETS i71.08 ZAE 55.67 ETE 255.53 ZAC 48.79 ETC ]06.72 CLP 93.63

58.55 RAO 6573,0 VEL 35.4]8 PTH 3.52 VHP 42.770 0P4 36.54 R4P Z49.82 ECC19.6746

IN; LONG IN; RT AS( IN; AZNTH IN; TIME PO CST TIN IN; ? LAT IN; 2 LONG
33.02 329.2I 122.I8 I0 23 27 1363.8 3.83 26.66

9 334.;3 329.22 122.18 14 18 25 568.9 3.84 327.77

33.02 329,21 122.18 10 23 27 1363.8 3.83 26.66

334.;3 329.L_Z 122,I8 14 ;6 25 568.9 3.84 327.77
342.47 322.65 ;22.65 13 18 56 763.2 -6.35 336,12

313.68 335.79 122.89 16 6 14 217.5 14.1§ ]07.17

HIO-CCURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

5_T 954,7 _ ]014.2 8G3 54.0 ST 829.4 SR 1963.7 55 1483.O

RRT -.7569 RRF ,9997 RTF' -,7403 CRT -.9546 CRS °.9999 CST .9503

5_ 3161,8 _3 -,0737 RI3 .9973 LSA 2585.7 MSA 239.6 554 ,6

5GI 3103,2 $G2 606.I THA 104.03 EL1 2J19.3 EL2 228,9 4LF 112.23

FLIC_T TINE 136.00

DISTANCE 392.I]0

ARRIVAL GATE JUN 26 1969

LOL 141.08 VL 27.674 GAL -4.23 AZL 34.09 hICA 183.77 5NA 128.59 ECC .16510 INC55.9;42 Vl ]0.179

LOP 323.20VP 37.478 GAP 3.62 AZP145.86 TAL 202,3; TAP 26.08 RCA 107.36 APO 149.82 V2 34.789

GP -66.41 ZAL 94.95 ZAP 94.;7 ET$ I81.6! Z/i_ 68.63 ETE 9_.22 ZAC 82,23 ETC 60.80 CLP 100.46

OLA 66.06 RAL .27 RAD 6572.7 VEL 29.422 PTH 3.44 VHP 33.235 0PA -76.46 R4P 169.06 ECC13.2505
IN; LONG IN; RT ASC IN; AZNTH IN; TIME PO CST TIM IN; _ LAT IN; 2 LONG

244,25 220.02 23.94 16 20 49 4452.2 -7.89 24J.40

99.|5 270.0D 23.94 2 3 29 2726.9 -7.88 96.30

244.25 270.02 23.94 I6 _0 49 4452.2 -7.89 241.40

99.J5 270,00 23.94 2 3 29 2726.9 -7.88 96.30
244.25 2"{0.02 23.94 16 _ 49 4452.2 -7.89 24J.40

99.15 270.00 23.94 2 3 29 _726.9 -7.88 96.30

MIO-COI_S_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1141.0 S_R 3367.9 S_3 57.5 5T 529.3 SR 2888.6 SS 1653.8

RRT .8085 RRF -.9996 RTF -,8034 CRT .9136 CRS ;,0000 CST .9J31
SGB 3556.0 /_3 -.0608 RI3 o.9980 LSA 3363.6 MSA 213.1 554 I.?

S_! 3496,6 ,%2 646.8 THA 74.13 ELl 2929.1 EL2 21_.2 ALF 80.45

LAUNCH DATE FEB 10 J969

HELIOCENTRIC CONIC

RL ;47.6} LAL .DO

RP 108.92 LAP -3.19

RC 117.630 GL 64.08

PLANCTOCENTRIC CONIC

C3 252.205 VHL J5,88i

LNCH AZMTH LNCH TIME

26.60 ;3 29 46

153.40 23 41 B

26.60 13 29 46

153.40 23 4; 8

26.60 13 29 46

153.40 23 41 8

FLIGHT TIWE J3_.OO ARRIVAL DATE JUN 28 J969

DISTANCE 397.425

LOL J4l,O_ VL 27.643 GAL °3.90 AZL 58.8; PICA 186.17 5,MA ;28,38 ECC .16437 INC31,1930 vl 30.J79

LOP 326.36 VP 37.459 G4P 3.69 AZP |2;.05 T4L 200.55 TAP 26.72 REA 107.28 APO I49,48 V2 34,794

GP -79.56 ?AL 97.93 ZAP 97.50 ETS Z06.69 ?A£ 65.04 ETE 123.i8 ZAC 94.23 ETC 87.67 CLP 136.07

CLA 66.79 RAL _.9_ RAO 6_71.5 VEL 19.327 PTH 3.10 VHP 18.938 OPA -75.92 RAP 94.I5 ECC 5.1507

L-I TIME IN; LAT IN; LONG IN; RT ASC IN; AZNTH IN; TIME PO CST TIM IN; 2 LAT IN; 2 LONG

4954.23 -6,89 242.43 246.02 _3.39 |4 52 20 4354.2 -14.22 239.58

3223.19 -6.88 96.38 246.00 23.39 24 34 51 2623.2 -14.2; 93.53

4954.23 -6.89 242.43 246.02 23.39 14 52 20 4354.2 o14,22 239.58

3223.19 -6.88 96.38 246.00 23.39 24 34 51 2623.2 -14.21 93.53

4934.23 -6.69 242.43 246.02 23.59 J4 52 _ 4354.2 -14,22 239.58

3223,I9 -6.88 96.38 246.00 23.39 24 34 5I 26Z3.2 -14.21 93.53
DIFFERENTIAL CCRR£CTIONS

TOE 2.6898 TRA .OL>'_4 TC3 °.0J56 BAU .25L_0

ROE-5.9933 RR4 3.3680 RE3 -.0731 FAU-.OOO69

FOE 1.5721 FRA -,6976 FC3 .0024 8SP 12291

_C 6.5692 _'A 3.3681 8C3 .0747 FSP -241

MIO-COURSE EXECUTION ACCURACY

.%T 971,9 _ 3772.8 SG3 73.8

RRT -,55]9 RRF -,992| RTF .6469
5GB _96.0 R23 -.0880 R13 -.9953

_I 3812.5 S_2 BO_.O THA 98.47

ORBIT DETERMINATION ACCURACY

ST 970.4 SR 235J.8 55 979.5

CRT -.9;69 CR$ .9969 CS_ °,9454

LSA 2702.0 M$A 362.3 $SA J.6

ELI 2518.3 EL2 36|.7 ALF 111.18

LAUNCH DATE FEB IO 1969 FLI_T TIME J40.O0 ARRIVAL DATE JUN ]0 J969

HELIOCENTRIC CONIC

RL 147.63 LAL .00

RP ;08.9; L4P -3.25

RC 120.015 GL 63.59

PLANIET_ENTRIC CCINI_

C3 122.942 VHL I1.088

LNCH A2'MTH LNCH TINE
29.71 13 25 45

150.29 33 22 51

29.71 13 25 45

150.29 23 2_ 51

29.71 13 25 45

150.29 23 22 51

01STANCE 403,19_

LOL I41.08 VL 27.612 GAL -3.66 AZL 68.88 HCA 189.05 SMA 128.I6 £CC .16453

LOP 329.53 VP 37.439 GAP 3,89 A2"P 110.88 TAL 199.20 TAP _8,24 RCA 107.08

GP -78,29 ZAL 100,79 ZAP J0J.62 ET$ 273,35 ZAE 94.37 ETE 189,49 ZA( IOD.L._Z

OLA 64.13 RAL 336.18 RA0 6570.3 V[L J5.629 PTH 2.78 VHP I2.984 OPA -69.09

L°I TIME IN; LAT |NJ LONG ;NJ RT ASC JNJ AZNTH IN; TIME PO CST TIM

4824.04 -I4.02 237;_0 239.24 26.73 14 46 9 4224.0

3114.83 -I4.0J 94,64 239.2"_ 26.73 _4 I4 46 2514.8

4824.04 -14.02 237._0 _39.24 26.73 I4 46 9 4224.0

3114.83 -14.0I 94.64 _39.22 26.73 24 14 46 2514.8

4824.04 -14,02 237._ 239,24 26.73 J4 46 9 4224.0
3114,83 -14.0! 94,64 2_H),L_ 26,73 24 14 46 25;4.8

01FFE_NTIAL CCRRECTIONS

TOE 4.2204 TRA-2.?O03 rE3 -.E016 B_J .3335
ROE -.3233 RRA ,8?87 RC3 .0235 FAU .01302

FOE 1.3£88 FRA -.7433 gC3 -.0917 B_ ° 12_3

4.2327 _RA 2.8_97 8C3 .2029 FSP -323

NIO-C_JR_W_ EXECUTION ACCURACY

S(,T 3896.4 _ 1053.3 _3 99.1
RRT -.g036 RRF" -.862_ RTr .9950

40_.B RZ3 -,1114 R13 -.9924

,_'1 401Z.8 SG2 438.9 THA 166.O8

INC21.1237 Vl ]O.179

APO 149.25 V2 34.796
ETC I34.96 CLP-172.87

RAP 68.69 £CC 3.0233

IN; 2 L4T IN; 2 LONG

°21.I3 233,77

-21.12 91.21

-2;.13 233.77

-21.12 91.Z!
-21,13 233.77

-2I.|2 91.2;
CR_IT DETERMINATION ACCURACY

5T _382.6 SR 334,J $5 847.0

CRT -.7869 CRS .7504 CST -.9984

LSA 2543.5 MSA 223.6 554 1.9
ELI 2398.9 EL2 217,0 ALF 173.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH DaTE FEB ID J969 FLIGHT TIIv_ ]42.00 ARRZVAL DATE JUL 2 1969

HEL](X_ENTRIC CONIC 0ISTANCE 409,092

RL |47.69 LAL ,00 LOt. 141,OB VL 27,579 GAL -3,45 ATL 74,03 HCA 19.3,07 _A J27,94 EC{ .1650I ]NC15.969_ VJ 30.179

RP 108.89 LAP -3.30 LOP 332.70 VP 57.419 GAP 4.13 AZP 105.63 TAL 197.93 TAP _0.00 RCA 106.83 APO J49.Ofi V2 34.800

RE ]22.394 GL 60.98 GP -7Z.23 ZAL 103.15 ZAP 106.10 ET5 19_.36 ZAE 101.1] ETE 113.57 ZAC ]04.14 ETC 180.08 CLP-155.31

PLANE TOCENTRJC CONIC

C3 75.018 VHL 8,661 OLA 61,41 RAL 3}8,79 RA0 6569,5 VEL 14,013 PTH 2,56 VHP |0,031 OPA -62.70 RAP 57.04 ECC Z.1346

LNCH AZMTH LNCH TIME L-I T|ME INJ LAT ]NJ LONG INJ RT ASC |NJ AZNTH |NJ TI_ PO C$T TIN INJ 2 LAT INJ 2 LONG

32.93 13 43 52 4704.25 -19.97 231.30 237.38 50.6I J5 2 16 4104.2 -26.79 227.]6

147.07 23 25 32 3021.08 -19.96 92.50 237.36 30.61 24 15"53 2421.1 -26.78 88.36

32.93 13 43 52 4704.25 -19.97 231.3(3 257.38 30.61 ]5 2 16 4104.2 -26.79 227.16

|47.07 2} Eft 32 5021.O8 -19.96 92.50 237.36 _0.61 24 15 53 242] .1 -26.78 88.36

32.93 13 43 52 4704.25 -19.97 231.30 237.38 _0.61 15 2 16 4104.2 -26.79 227.16

147.O7 Z} 25 32 3021.08 -19.96 92.50 237.36 30.61 24 15 53 2421.1 -26.78 88.36

OIFFERENTIAL CCRR[CTIONS MI0-COURSE EY_CUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

TOE 9.1987 TRA-2.4127 TC3 -.5406 BAU .5563 5GT 4059.1 _q 807.5 SG3 130.6 ST 2}40.8 5R 691.! 55 864.8

ROE 1.O308 RRA -.2714 RC3 -,J242 FAU ,02_69 RRT ,8834 RRF ,9431 RTF ,9857 CRT ,9616 CRS -.9860 CST -,9939

FOE 1.4162 FRA -.7827 FC3 -.2734 85P 13110 5_ 4138.6 R23 .1385 R13 .9880 LSA 2581.9 MSA 196.3 S$A 2.4

BOE 3.3607 ELQA 2.4279 8C3 .5546 FSP -433 5(11 4121.8 5G2 372.6 THA ]0.05 EL] 2433.8 EL2 182.5 ALF 15.94

LAUNCH 0ATE FEB I0 1969 FLIGHT TIME 144.00 ARRIVAL 0ATE JUL. 4 1969

HELIOCENTRIC CONIC OISTANCE 415.010

RL 147.63 LAL .00 LOL. 141.08 VL 27.345 GAL -3._4 AZL 77.13 PICA 195.15 SMA 127.71 ECC .16571 INC]2.8700 Vl _.179
RP 108.88 LAP -5.34 LOP 335.87 VP 37.399 GAP 4.38 AZP 102.44 TILL 196.71 TAP 31._6 RCA ]06.55 APO 148.87 V2 34.805

RC 124.766 GL 57.84 GP -65.94 ZAL 104.97 ZAP 110.72 ET5 305.23 ZAE 106.50 ETE 218.89 ZAC ]07.15 ETC 186.61 CLP-150.21

PLANE TOCENTRIC CONIC

C} 52.}_7 VHL 7.236 0LA 58.89 RAL 342.73 RAO 6568.9 _L 13.180 FTH 2.41 VHP 8.362 0PA -56.72 RAP 50.0} ECC 1.86|7

LNCH AZMTH LNCH TINE L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2NTH IN] TINt:" PO C$T TIM IN] 2 LAT IN] 2 LONG

35.94 14 7 7 4603.62 -24.36 225.39 236.88 34.55 15 23 5| 4003.6 -30.85 2213.54
J44.06 23 33 40 294,9.19 -24.35 90.27 236.87 34.55 24 22 48 2348.2 -30.84 85.41

95.94 14 7 7 4603.62 -24.36 225.39 236.88 }4.55 15 23 51 4003.6 -30.85 220.54
]44.06 2} 33 40 2948.19 -24.35 gO.27 236.87 54.55 24 22 48 2348.2 -30.84 85.41

35.94 I4 7 7 4_3,62 -24,.36 225,39 236,88 34,55 15 23 51 4003.6 -30.85 _2_.54

144.06 2} 93 40 2_48.19 -24.35 90.27 236.87 34.55 24 22 48 2348.2 -30.84 85.41

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUT|ON ACCURACY ORBIT 0ETERI4INATION ACCURACY

TOE 2.4474 TRA-2.}137 TCS-J.DgJ7 BAU .8J20 _T 4338.9 5GR 1299.7 5(;3 JBJ .J ST 221J .2 SR 829.9 SS 846.5

ROE .9946 RRA -,5637 RC} -.}923 FAU ,041}6 RRT ,9730 RRF ,9941 RTF ,9865 CRT ,9831 CRS -.9971 CST -,9941

FOE I ,}659 FRA -,9774 FC3 -,6839 BSP 19882 5G8 4529,} R'Z} ,J2_J R13 ,9891 LSA 2503,8 MSA 157,9 SSA },1

BOE 2.6418 8RA 2.3814 9C3 1.1601 FSP -909 5G1 4520.Z SG2 287.8 THA J6.3_ ELl 2357.3 EL2 142.4 ALF 20.32

LAUNCH 0ATE FEB 10 1969 FLIGHT TIME 146.00 ARRIVAL GATE JUL 6 1969

HELIOCENTRIC CONIC DISTANCE 421.000

RL 147.63 LAL ,DO LOt. 1.41.08 VL 27.510 GAL -3,02 AZL 79,20 HCA ]98.26 5,NA 127.47 ECC .|664T ZNC]0.S016 Vl 30.j79
RP |08.86 L4P -},}7 LOP 3}9.04 VP 37.379 GAP 4.63 kZP ]00._7 TAL |95,42 TAP 33,67 RCA 106,25 _PO ]48.69 V2 34,811

RC 127,128 GL 54,70 GP -60.08 ZAL 106,19 ZAP 115,25 ETS 308,00 ZAE 110,96 ETE 219.61 ZAC 109.70 ETC 188.7] CLP-148.?8

PLANETOCENTRIC CONIC

C9 39.794 VHL 6._O8 0LA 56.69 R_L 346.93 RA0 6568.5 VEL 12.695 PTH 2.31 VHP 7.34_ 0PA -51.11 RAP 45.49 ECC 1.6549

LNCH AZMTM L_W_H TII4E L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME _ CST TIM IN] 2 LAT IN] 2 LONG

98.59 |4 3(3 56 4520.99 -27.46 219.87 2}6.98 38.23 15 46 17 3921.0 -33.6] 214.35

141.41 23 4} 25 2893.17 -27.44 88.]5 236.96 38.23 24 31 }8 229},_ -_3.60 82.64

38.59 14 3(3 §6 4520.99 -27.46 219.87 236.98 38.23 15 46 17 3921.0 -}3.6J 214.35

141.41 23 45 25 2893.17 -27.44 88.15 236.96 58.23 24 31 38 2293.2 -33.60 82.64

38.59 14 30 56 4520.99 -27.46 _19.87 236.98 38.23 15 46 |7 3921.0 -33.61 _14.35

141.41 _3 43 25 2893.17 -27.44 88.]5 236.96 38.23 24 31 38 2293.2 -33.60 82.64

OIFFERIENTIAL CORRECTIONS NI0-COURE EXECUTION ACCURACY (}RBIT DETERMINATION ACCURACY

TOE _.4495 TRA-].8343 TC3-1.3106 gAU .7_83 S_T 4109.6 5GR 1221.5 S(.} 195.6 ST 2404.3 SR 956.Z 55 976.0

ROE 1.O338 RRA -.3635 RC3 -.3955 FAU .04128 RRT .9439 RRF .9872 RTF .97_O CRT .9804 CRS -.9981 CST -.9906
FOE 1.6405 FRA -.7703 FC3 -.8980 BSP 1}289 5_8 4_87.2 R_3 .1832 R13 .9780 LSA 2758.0 NSA L_2.5 SSA 3.8

BOE E.6587 BR_ 1.B?OO BC3 1.3690 FSP -637 ...%J 4269.6 S._2 _.3 THA 1_.8] ELl 2581.5 EL2 J75.7 ALF 21.40

_AUNCH 0_TE FEB 10 1969 FLIGHT T|M[ 148.00 ARRIVAL 0ATE JUL 8 1969

HELIOCENTRIC CONIC

RL 147.63 LAL .00

RP 108.84 L_P -3.39

RC 129.481GL 51.69

PLANETOCENTRIC CONIC
C3 }2.068 VHL 5.663

LN(TH 47MTH LN(H TIE
40.99 14 54 5

139.01 2} 5} 18

40.99 I4 54 5

I39.01 2} 53 18
40.99 14 54 5

139.01 2} 55 18

DISTANCE 426.96}

LC_. 141.08 VL 27.474 GAL -_.79 AZL 80.68 PICA 201.39 5_A

LOP 342.21 VP }7,359 GAP 4,89 AZP 98,69 TAL 194.13 TAP

GP -54.70 ZAL 106.94 ZAP 119.63 ETS 309.43 ZA£ 114.65 ETE

127.23 ECC .16739 INC 9.3186 VJ 30.179

35.52 RCA 105,93 APo 148.53 V2 34.818

218.57 ZAC 111.94 ETC 189.22 CLP-148.8_

OLA 54.73 R4L 351.07 RAO 656_.3 V[L 12.387 PTH 2.24 VHP 6.693 OPA -45.86 RAP 4E.41 ECC 1.5278

L-I TIME INJ LAT INJ LONG INJ RT 45C INJ AZ_4TH INJ T|HE PO C$T TIM INJ 2 L4T INJ 2 LONG

4452.71 °29.57 214.79 237.42 41.60 16 8 J8 3852.7 -35.40 208.70

2852.44 -29.56 86,29 _37,41 41.59 24 40 51. _252.4 -35,39 _].20
4452.71 -29.57 214.79 237.42 41.60 16 8 18 _852.7 -35.40 208.70

2852.44 -29.56 86.29 237.41 41.59 24 40 51 2252.4 -35.39 80.20

4452.71 -29.57 214.79 237.42 41.60 16 8 18 3852.7 -35.40 208.70

2852.44 -29.56 86.29 237.41 41.59 24 40 51 2252.4 -35.39 80.20

ORBIT DETERMINATION 4CCURACY
ST 2475.3 5R 938.4 S5 1017.5

CRT .9820 CR$ -.9988 CST -.9900

LSA 2829.0 MS4 200.0 SSA 4.7

ELI 2642.0 EL2 166.1 4LF ,30.50

OIFrERENTIAL CORRECTIONS

TOE 2.2902 TRA-1.6524 TC3-1.7472 8AU .7778

ROE .9142 RRA -.2_:J6 RC3 -.4888 FAU .04852

FOE 1,6976 FRA -.7218 FC3-1.3100 8,_ ° 13627
_)E _.4659 _RA 1.6794 8C3 1.8143 FSP -741

MI0-COURSE EXECUTION ACCURACY

Sr_T 4203.4 _ 1199.0 ,%3 L_24.5

RRT .9442 RRF .9_67 RTF .9685
S(,8 4371,1-R_3 ,1962 R13 .9735

SGJ 4354.4 ,_(;2 _l.J THA 15.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 4, 1968-69)

LAUNCH DATE FEB _0 19_9

i'_L.r(X;EN TR I C CONIC

RL 14"_.63 LAL .DO

RP 108.82 LAP -3.39

RC 131.823 GL 48.87

PLANE TOCG'NTR ZC CONIC

C3 26.933 VHL 5.19(3

LNO'/ AZNTH LNCH TIME
43.11 1fl 16 21

136.89 0 7 11
43.11 J5 16 21

136.89 O 7 JI

43.11 15 16 21
136.89 O 7 11

FL|0HT TIE 150,00

DISTANCE 432,921

LO¢. J41,06 VL 27,438 GAL -2,56 AZL 81,80 HCA 204.52 SMA

LCP 345.38 VP 37.338 GAP 5.15 AZP 97.47 TAL |92.83 TAP

GP -49.85 ZAL 107.24 ZAP |23.75 ET6 310.38 2AE 117.67 ETE

ARRIVAL DATE JUL JO 1969

126.99 ECC .16843 INC 8.1992 VJ 30.i79

37,35 RCA |05.60 APO 148.38 V2 34.825
Z|6.80 ZAC 113.99 ETC 189,10 CLP-J49.flO

OLA 53,01RAL 355.11 RAe 6568,1 EL 12.178 PTH 2.19 VHP

L-I TIME INJ LAT |NJ L,CNG |NJ RT A,_=C |NJ 4ZNTH |NJ TIME

4393.68 -31,01 210.23 Z38.20 44,58 16 29 37

2622,_4 -31.DO 64,70 238.|9 44,58 0 54 |3

4395.68 "31.0! 210.13 238._0 44.58 16 29 37

2822,14 -31,00 84,70 238,|9 44,58 0 54 13

4395.68 -31.01 210.23 238.Z0 44.58 16 29 37
282_'Z,|4 -31,00 84,70 Z38,19 44,58 0 54 13

M|D-_SE EXECUTION ACCURACY

,%74309._Sr, e]iaO.6 .%3 248;4

RR7 .9423 /_r .9842 RTF .9647
4457,4 R_3 ,Z042 R13 .9692

SG| 4442,0 _ 370,3 THA |4,|]

FL|_.IT TIN[ |52.00

OJSTAN([ 4_ ;874

O|FFE/_NTZAL CCRRECTIONS

TOE 2,18J8 TRA-1,4967 fC3-_,2014 BAU .BI7|

.803_ RRA -.2358 RC3 -.5509 FAU .05423

FOE 1,7154 FRA -,6454 FC3-I.7433 B,$P 13978
8Ot[ 2.3250 8RA 1.3152 BE3 Z.2693 FSP -830

I._UNO4 DATE FEB 10 1969

HELIOCENTRIC C(_NIC

6,273 OPA -40,99 RAP 40.35 ECC J.4432

PO C$T TIM IN| 2 LAT IN| 2 LONG
3795.7 °36.53 203.66

22Z2.1 -36,_1 78.14
3795.7 -36.53 203.66

L_Z22.I -36.51 78.14
3795.7 -36.53 203.66

2222.1 -36.fll 78.1=

O_BZT DETERNINAT|ON ACCURACY

57 2546.7 5R 896.7 SS 1044.7

CRT .98_0 CRS -.9992 CST -.9896

LSA 2868,4 NSA 196.7 SSA 5.6

ELI 2695.3 EL2 155.4 ALF 19.16

ARRIVAL DATE JUL 12 1969

RL 147.63 LAL .O0

RP J08,79 LAP -3.39

RC 134.133 GL 46.24
PLANETOCENTR|C CONIC

C3 23.322 W_. 4.829
LN(.H AZMTH L_4.H T|ME

44.97 13 37 45

135.03 O 17 J9
44.97 15 37 45

135,03 O 17 19

44.97 J5 37 45

135.03 0 17 19

OIFFE/_NTIAL CCRRECT|ONS

TOE 2.1067 TRA-1.35|4 TC3-2,6604 BAU .8492

ROE .7103 RRA -.1762 RE3 -.3833 FAU .03822

FOE 1.7032 FRA -,344| FC3-2.16|2 BSP |4259

902 2.2232 _A 1.3632 8C3 2.7236 FSP -893

LOL 1_.08 VL 27.40| GAL °2.32 AZ1.. 82.6# H_ 207.67 Sl4A I_6.74 ECC .I6959 INC 7.3196 Vl 50.179

LCP 348.56 VP 37.318 GAP 5.41AZP 96.49 TAL 191.50 TAP 39.16 RE4 105.23 APO 146.24 v2 34.833

GP ,-45.50 ZAL J07.1| ZAP 127.59 ETS 311.1| ZA[ 120.|3 ET¢ 214.70 ZAC 115.92 ETE 188.70 CLP-150.49

OLA 51.52 RAL 359.06 RAO 6567.9 VEL 12.029 PTH 2.15 VHP 6.002 OPA -36.52 RAP 39.03 ECC ].3838

L-| T|ME IN| LAT IN| LONG IN| RT ASC IN| A2NTH |NJ T|NE

4347,5_ -31.99 206.18 239.32 47.19 16 50 12
2799.39 -31.97 83.37 239._0 47.18 l 3 58

4347,52 -31,99 206.|8 2'5_,]_ 47.19 16 50 12

2799.39 -31.97 83.37 239._0 47.18 1 3 58

4347.52 -31,99 206.18 239.32 47.19 16._0 12

2799._3 -31.97 83.37 239.50 47.18 1 3 56

M|O-COUR_E EXECUTION ACCURAC_

5GT 4414,8 SGR 1069.2 SC,3 266.5

RRT .9385 RRF .9798 RTF ,9_10

SC_ 4542,5 R_3 ,2081 R13 ,9649

SGI 4528,2 .%2 359,9 THA 12.89

PO C$T TIN INJ 2 LAT IN| 2 LONG

3747.5 -37.21 199.23

2199.4 -37.20 76.43

3747.5 -37.21 199.23

2199.4 -37.20 76.43
3747.5 -37.21 199.23

2i99.4 -37.20 76.43

ORBIT DETERN_N.4T|ON ACCURACY

ST 2617.5 SR 849,0 SS 1060,8

CRT .9639 CRS -.9994 CST -.9892

LSA 2942.7 MSA 193.4 55A 6.6

ELl 2747.9 £L2 144.6 ALF 17,75

L4UN(H 0ATE FEB I0 1969 FLIGHT TIME 154.00

_LIOC_NTRIC CONIC 0|STANCE &44.PJ7

RL 1_7.63 LAL .DO LOt. 141.08 VL 27.363 OAk -2.07 AZL 83.39 H(A 210.82 SHA

RP 108.77 LAP -3.38 LOP 351.74 VP 37.199 GAP 5.67 AZP 93.68 TAL 190.14 TAP

RE 136.471 GL 43.79 GP -41.63 ZAL 106.62 ZAP 131.12 £T$ 311.75 ZAE 122.10 ET[
PL4METOCENTRIC CONIC

C3 20.673 VHL 4.547 OLA r)0.22 RAL 2.96 RAD 6§67.8 VEL 11.919 PTH 2.12 VHP

LNO'_ AZNTH LN(H T|ME L-| T_I_ 7NJ L_T |NJ LONG |NJ RT A._ |NJ A2_ITH IN| TIME

46.61 15 58 29 4306,35 -32.64 202.60 240.76 49.44 17 10 15

133.39 0 27 42 2782.26 -32.63 82.28 240.75 49.43 I |4 5

46.61 15 58 29 4_06.35 -32.64 EO2.60 240.76 49.44 17 |O 15

133.39 0 27 42 2782.26 -32.63 82.28 240.75 49.43 I 14 5
46.61 15 58 29 4306.33 "=-32.64 202.60 240,76 49.44 17 10 15

133.39 O 27 42 2782.26 -32.63 82.28 240.75 49.43 I 14 5

126.49 ECC .17087

40.96 RCA 104.88

212.50 ZAC 117.78

ARRIVAL OkTE JUL 14 1969

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE 2.0_O TRA-1.21_4 TC3-3,1224 OAU .878§ ,_T 452|.9 SOR 996.9 SC3 279.6

ROE .6324 RRA -.1307 RC3 -.5946 FAU .06078 RRT .9338 RRF ,9735 RTF .9577

FOE 1.6636 FRA -.4_04 FC3-2.5453 BSP 14571 _ 4650.5 _3 ._064 RI3 .9611
BO£ 2,1453 _'RA 1,2204 8C3 3.1785 FSP -940 S_I 4617,3 S_2 349,3 THA 11.70

LAUNCH DATE FEB 10 1969 FLIGHT TIME I56.00

HELIOCENTRIC CONIC 0ISTAN(E 450.750

RL 147.63 LAL .DO LOL I41.08 VL 27.325 GAL -I,SJ AZL 83.99 Hr_ 213,98 SMA 126.24 £CC .17227

RP 108.74 LAP -3.36 LOP 354,91 VP 37.279 GAP 5.92 A2'P 94.99 TAL 188.76 TAP 42.74 REA 104.50

RE 1_8,775 GL 41.47 GP -38.2| ZAL 105.78 ZAP 134,38 ETS 312.31ZAE 123.67 ET£ 210.31 ZAC 119.60

PLAMETCCENTRIC CCNZC
C3 18.668 _ 4.32I OLA 49.09 RAL 6.86 RAO 6567.8 VL_ 11.834 PTH 2.|0 VHP 5.740 OPA -28.70

LNO_ AZNTH LN(_ TTME L-| TIME INJ_LAT INJ LONG INJ RT ASC |NJ A_MTH _NJ T_ME PO CST T|M

48.06 16 18 43 4270.93 -33.07 199.44 242.53 51.39 17 29 54 3670.9
131.94 0 38 32 2769.28 -33.06 61,39 242,52 51,38 I 24 41 2169.3

48.06 16 18 43 4270.93 -33.07 |9g.44 _42.53 51.39 17 29 54 3670.9

13"1.94 0 38 32 2769.28 °33.06 81.39 242.52 51.38 1 24 41 2169.3

48.06 16 18 43 4270.93 -33.07 199.44 242.53 51.39 17 29 54 3670.9

131.94 O 38 32 2769.28 -33.06 81.39 242,52 31.38 I 24 41 2169.3

DIFFERENTIAL CORRECTIONS MIO-COUR._E _XECUT|ON ACCURACY

TOE 2,0097 1RA-I,0737 TC3-3,5727 BAU ,g0_6 _GT 4621,8 SGR 9_7,8 sr,,3 287,5

ROE .5697 RRA -,0904 RC3 -.5862 FAU .06186 RRT .9_7'0 RRF .9651 RTF .9344

FOE 1.6084 FRA -.3_50 FC3-2.8686 BSP 14790 S@B 4714.0 f_3 .2013 RI3 .9572

_OE 2.0888 BRA 1.077fl 8C3 3.6_4 FSP °9t51 S_| 470|.6 S_2 342.0 THA 10.60

|NC 6.6067 VJ 30.179

APO 148.1J V2 34.84J

ETC 188.18 CLP-151.62

5.835 DPA -32.43 RAP 38.28 ECC 1.3402

POCST T_N IN| 2 LAT |NJ 2 LONG

3706,3 -37,61 J9§.34

2182.3 -37.60 75.03

3706.3 -37.61 195.34

2182.3 -37.60 75.03

3706.3 -37.61 195.34

2182.3 -37.60 75.03

ORBIT DETERMINATION _CEURAC_

ST 2682.3 SR 800,9 SS 1065.I

CRT ,9848 CRS -,9996 CST -.988_

LSA 2989.1NSA 189.6 SSA 7.7

ELl 2796.1 EL2 133.3 _LF 16.42

ARRIVAL DATE JUL 16 1969

IN_ 6.0141 VI ]0.179

APO 147.99 V2 34.850

ETC 187.64 CLP-152.83

RAP 37.97 ECC 1.3072

IN| 2 LAT IN| 2 LONG

-37.81 191.95
-37.80 73.90

-37.81 191.95

-37.80 73.90

-37.81 191.95

-37.80 73.90

ORBIT DETERM|NATION ACCURAC_

ST 2745.2 SR 757.6 SS 1062,4

CRT .9859 CR5 -.9998 CST -.9683

LSA ]033.8 MSA 186.1 SSA 8.8

ELl 2845,2 EL2 122.2 ALF 15.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691

LAUNCH 0ATE FEB 10 1969

I'lL I_FNTR| C CONIC

RL J47.63 L4L .00

RP 108.71 LAP -].3Z

RE 141.067 GL 39._B

PLANt TOCENTRIC CONIC

C3 J7.116 VHL 4.137

LNCH AZMTH LNCH TIE

49.35 16 36 40

1_0,65 D 49 49

49.35 16 38 40

J30.65 0 49 49

49.35 16 38 40

130,65 0 49 49

FLIGHT TIE |58.00 ARRIVAL 0ATE JUL IB 1969

0| STANCE 456.671

LOC 141.D8 QL 27.286 GAL -J,54 4_L 84,49 HCA 217.I4 SMA |25.99 ECC ,17379 INC 5,5J09 VJ 50.179

LOP 356.09 VP 37.160 GAP 6.18 AZP 94,40 TAL 167.56 TAP 44.50 RC4 |04,09 APO 147.89 VZ 34.660

GP -35.16 ZAL 104.63 ZAP 137._ ETS 3|2.81 IAE J24.90 ET{: _._2 ZAC |21 .41 £TC 187.1! CLP-|54.05

CLA 48.|0 RAL |0.77 RA0 6567.7 VEL 11.769 PTH 2.06 VHP 5_698 0PA -25.29 RAP 36.02 £CC 1.2817

L-I TIME IN| L4T IN| LONG IN| RT A$C |NJ AZHTH IN| TIME PO C$T TIN IN| 2 LAT IN| 2 LONG

4240.17 -33.33 196.65 244.6| 53.07 17 49 20 5640.2 -37.86 188.97

2759.62 -33.32 80,69 244,60 53.06 J 35 49 2J59,6 -37.87 75.01
4240.17 -33.33 196.65 244.6! 53.07 17 49 20 3640,2 -37.88 168.97

2759.62 -33.32 80.69 244._ 5J.O6 | 35 49 2159.6 -37.87 73.OAt
4240.17 -33.33 _96.65 244.6| 53.07 17 49 20 3640.2 -37.68 168.97

_759,62 -33.32 B0.69 244.60 53.06 | 35 49 2159.6 -37.67 73.0!

0IFFERENTIAL CCRR£CTIONS M|D-COURSIE EXECUTION ACCURACY
'roe 1,9749 'rRA --,.9367 TC3-4.0200 BAU .929| _GT 4724,1 _ 666.5"5G3 292,0

ROE .5179 RRA -.0588 RC3 -.5689 FAU .0620e RRT .9t96 RRF ,9545 RTF .9518

FOE 1.5369 FRA -.182| FC3-3.|402 65P lSl0§ _ 4802.9 R23 ,1905 R|3 .954|

_)E Z.O417 BRA .9386 BE3 4.0601 FSP -977 S(,] 479J .2 _,2 _35.7 THA 9,62

L_UNCH D4TE FEB |O 1969 FLZ_HT TJNE 160.00

H£LZOCENTRZC CCNZC O,_STAN_ E 46_.§80
RL 147.63 L_tL ,(30 LOt. 141.08 VL 27.248 GAL -!.26 AZL 84.92 HCA 22'0.30 5HA

RP |08.68 L4P -3.28 LCP | .27 VP 37.24| GAP 6.45 AZP 95.88 TAL 185.93 TAP

RE 143.344 GL 57.|9 GP -32.51 Z4L 1G3.19 ZAP ]40.00 £TS 313.23 ZA£ 12§.87 ET£
PLANET(X_ENTRIC CONIC

C3 15.899 VHL 3.987 0LA 47.20 RAL 14.74 RA0 6567.6 VEL 11,717 PTH 2.06 VHP
LNCH AZHTH LNCH TIE L-I TIHE IN| LA'/" IN| LONG IN| RT AS(: IN| A2NTH IN| TIE

50.51 16 58 3(3 4213.29 -33,48 194.17 247,00 54.54 JB B 44

IZ9.49 l I 36 2752.72 -33.47 80.15 246.99 54.53 | 47 29

50,5| |6 58 30 42|3.29 -3_.48 |94.J7 247.00 54.54 18 8 44

1Z9.49 ! l 36 2752.72 -33.47 80.15 246.99 54.53 J 47 29

flO.$| |6 38 30 4_13.29 -33.48 i94.|7 _47.OO 54.54 JB 8 44

J19.49 J 1 36 2752.72 -33.47 B0.|5 246.99 54.53 I 47 29

OIFFER1ENI"I4L CORRECTrON5 Mi0*CCURS_ EXECUTION ACCURACY

TOE | .9448 TRA -.7978 TC3-4.4336 BAU .954| ._T 4825.J SGR 813.l _G3 293.6

ROE .4756 R_A -.0335 RC5 -.5432 F4U .06159 RRT .9110 RRF ,9417 RTF .9497

FOE 1.4555 FR.& -.0625 FC5-5.5559 BSP |544| 5GB 4895.1 R_3 .]755 RJ3 .9§16

BOE 2.0021 BRA .7985 0C5 4.4888 FSP -985 ,_G| 488| .9 _Z 35i .5 THA 8.77

ORBIT 0ETERMINATION ACCURACY

ST 2796.2 SR 718.3 SS 1050.1

CRT .9873 CRS -.9999 CST -.9876

LSA 3068.4 HSA 181.9 SSA 10,0

ELI 2_B6.B EL_ |I0.7 _LF J4.24

ARRZVAL DATE JUL _0 1969

125.74 £CC .17546 INC 5,0759 Vl 30.179

46.24 RCA 103.6_ APO 147.80 v2 54._70

206.27 ZAC J23.22 ETC 186.60 CLP-155,26

5.697 0PA -22.|8 RAP 38.56 ECC |.2617
PO CST TIN IN| 2 LAT IN| 2 LONG

36J3.3 -37.65 J_6.34

2152.7 -37.B4 _2.3|

_3.3 -37.8_ 166.54

2152.7 -37.84 72.3|

36|3.3 -57.85 J86.34

_J52.7 -37.84 72.31

ORBIT 0£TERNINATION ACCURACY

ST 2642.0 SR 663.9 SS 1030,4

CRT .9889 CRS -.9997 CST -.9872

LSA 3094.3 MSA |77.2 SSA .ll.Z

ELI 2921.4£L2 98.9 ALF 13.40

LAUNCH 0ATE FEB 10 1969 FLIGHT TIE 162,00 ARRIVAL DATE JUL 22 1969

HELIOCENTRIC CONIC

RL I47,63 LAL .00

RP 106.65 L4P -]o23

RC 145.608 GL 35.17

PLANE TO_ENTRIC _ONIC

C3 14,938 VHL 3.665

LNCH AZHTH LNCH TIHE
51.58 J7 16 24

I18.42 I 13 53

5J,5_ J7 18 24

128.42 I 13 53

§J.58 17 18 _4

128.42 I |3 53

0ZSTANCE 468.478

LOL 141.06 VL 27.209 GAL -.97 AZL 85.31HCA 223.47 SNA

LOP 4.46 VP 37.Z22 GAP 6.71 AZP 93.4J TAL J84.49 TAP

GP -30.14 Z_L 101.49 ZAP 142.47 ETS 3|5,57 ZAE 126.62 ETE

125.49 £CC .17726 INC 4.6939 v| 50.179

47.96 RC4 I05.24 _PO 147.73 v_ 34.660

204.47 ZAC 125.05 £TC 166.12 CLP-156,49

0L4 46.39 RAL 16.77 RAO 6567.6 VEL 11.676 PTH 2.05 VHP 5.726 0PA -19.33

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A_MTH IN| TIHE PO CST TIM

4J_9.64 -35,52 J9J,95 249,67 55,8_ |_ 2_ J4 3589,6
2746.29 -33.51 79.76 249.66 55.81 I 59 41 2148.3
4199.64 °53.52 _9|,95 249,67 35.82 |8 28 14 5589.6

2748.29 -33.51 79.76 249.66 5fl.Bl I 59 41 2148.3

4189.64 -33,52 19|.93 _49.67 55,82 |8 2_ |4 3569.6

2748.29 -35.51 79.76 249.66 55.81 l 59 41 2148.3

CIFFERENTI_L CGRRECTIONS

TOE 1.9195 TRA -.6526 TC3-4.6654 BAU .977|

ROE .4421 RRA -.0121 RE3 -.5154 FAU .06038

FOE 1.3714 FRA ,0553 FC3-3.4995 BSP 1573l

BOE 1,9697 6RA .6526 BC3 4.6926 FSP -980

RAP 58.93 ECC 1.2458

IN| 2 L4T IN| 2 LONG

-37,73 J84.D0

-37.72 71.81
-57.73 184.D0

-37.72 71.81

-57.73 164.00

-37.72 7|.81

ORBIT DETERMINATION ACCURACY

ST 2878.7 SR 655.5 SS 1006.7

CRT .9907 CRS -.9993 CST -.9865

LSA 3114.3 HSA 172.8 SSA 12.5

ELI 2951.1 EL2 87.0 ALF 11.72

MI0-COURS£ EXECUTION ACCURACY

S6T 49L_].3 SGR 767,4 SG3 292.5

RRT ,9004 RR_ .9_63 RTF .9479

SK,B 4979.8 R_3 .1586 R|3 .9494

,%! 4968.8 SG2 3_0.6 THA 8.03

L4UNCH O_TE FEB 10 1969 FLIGHT TIME 164.00 4R_IVAL OATE JUL 24 1969

HELIOCENTRIC CONIC

RL 147.63 L4L ,(30

Re 106.6! L4P -3.16

RC |47.857 GL 33.21

PLAN_TCX_ENTRIC CONIC

C3 14.|83 VHL 3.766

LNCH AZHTH LNCH TINE
52.59 I_ _ 31

127.41 J 26 _4

52.59 17 38 31

127.4| _ 26 34

52.59 |7 ]8 31
I_7.41 | 26 34

0ISTANCE 474,361

LOt. |4|.08 VL _7.169 GAL -._ AZL 85.65 _ _26.64 S_4A J25.23 ECC .|7922

LOP 7.64 VP 37.203 G_P 6,98 AZP 92.99 TAL |83,0_ TAP 49.67 RCA 102.79
GP -28.05 ZAL 99,53 ZAP |44.73 ETS 313.83 ZA£ 127._2 ETE 202.83 ZAC 126.90

OL_ 43.63 RAL 22.88 RAO 6567.6 VEL 1J.643 PTH 2.04 VHP 5.780 DPA -16,71

L-I TINE IN| LAT IN| LONG IN| RT AS_ IN| A2NTH IN| TII4E PO CST TIN
4]68.65 -33.47 |89.94 252.61 56.9£ IB 48 0 3568.6

2746.27 -33,4fl 79.55 252,60 56,94 2 J2 2J 2146.3
4168.63 -33,47 189.94 252.61 36.96 1B 48 0 3_68,6

2746.27 -33.45 79.53 2_2.60 56.94 2 J2 2| 2|46.3

4]68.63 -33,47 169.94 232.61 56.96 JB 48 0 3568.6

2746.27 -33.45 79.53 _52.60 56.94 2 I2 21 2146.5
MID-COURSE EXECUTION ACCURACY

S_T _012,e SC,R 726.1 SC,3 289.5

RRT .8B86 RRF .90B6 RTF .9468

SGB 5065.4 R_3 .1366 RI3 .9480

,S_1 _0_4,6 SG_ 331 ,2 THA 7,39

OIrFER£NTIAL CORRECTIONS

TOE 1.6906 `rR4 -.5049 TC3-5.2516 8AU 1.0000

ROE ,4141 RRA ,0030 RC3 -,484J FAU .0_879
F_E J._797 FR4 ,163_ FC5-3.58_6 BSP 16067

BOE 1.9357 BRA .5050 BC3 5,2739 FSP -973

IN(: 4.3539 V| 30.|79

APO 147.68 V2 34.89]
ETC 185.68 CLP-157.68

RAP 39.71ECC 1.2334

IN| 2 LAT IN| 2 LONG

-37.54 181.90

-57.53 71.49
-37.54 181.90

-37.55 71.49

-37.54 lB|.90

"37.53 71,49

ORBIT DETERMINATION ACCURACY

ST 289_,0 SR 630.2 SS 974.6

CRT .9926 CRS -.9965 CST -.9856

LSA 3117.2 MSA 167.7 SSA 13,8

ELI 2964.7 £L2 74,7 ALF 12.19

1647



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL, 4. 1968-69_

LAUNCH 0ATE fEB 10 1969 FLIGHT TII_ J66.00 ARRIVAL 0ATE JUL 26 1969

HEL]OC[NTRIC CONIC

RL 147.63 LAL .00

RP J08.58 LAP -3.09

RC 150.092 GL 31.28

PLANE TOCENTRZC CONIC

C3 13.600 VHL 3.688

LNCH A_HTH LNCH T|I4[

53.5_ 17 58 58

J26.42 I 39 35

53.58 17 58 58

126.42 ! 39 35

53.58 J7 58 58

126.42 I 39 35

0JSTANCE 480.23!

L_t. 141.08 VL 27.1_0 GkL -.34 AZL 85.95 H(.A 229.81 SNA 124.98 ECC .18J34

LOP 10,62 VP 37,185 GAP 7.25 AZP _,6! TAL 181,55 TAP 51.36 RCA 102.32

GP -26.19 ZAL 97.39 ZAP 146.81ETS 314.00 ZAE 127.68 ETE 201.34 ZJC 128.76

DLA 44.89 RAL 27.08 RA0 6567,3 VlEL JI.618 PTH 2.04 VHP 5,854 OPA -J4.50

L-I TIN[ IN| LAT IN| _ IN_RT-A_k_ _NJ A2_4TH IN| TIN_ PO CST TIN

4J49.79 -33.32 |88,09 255.B0 57.97 19 8 8 3549.8

2746.70 -33.3J 79.46 255.79 57.96 2 25 22 2146.7

4149.79 -33.32 188.09 255.80 57.97 19 8 B 3549.8

2746.70 -33.31 79.46 255.79 57.96 2 25 22 2146.7

4149.79 -33,32 18_1.09 255.B0 57.97 19 8 8 3549.8

2746.70 -33.31 79.46 255.79 57.96 2 25 22 2J46.7

01FFER_NTIAL CCRRECTIONS

TOE 1.8676 TRA -.3445 TC3-5.5924 BJU 1.0201

RO£ ,3935 RRA .02|5 RC3 -.4498 FAU .0567|

F0C 1.195J FRA .2747 FC3-3.6100 BSP 16338

BOE 1,9086 8RA ,3452 _C3 5.6105 FSP -938

NI0-COURSE EXECUTION ACCURACY

_T 5099.4 SGR 697.2 ,%3 265.3

RRT .8739 RRF .8893 RTF ,9453

5146.8 _3 .J225 RJ3 .9463
•_,1 5135.8 S_,2 336.5 THA 6.84

IN( 4.0475 V! 30.!79

APO |47,64 V2 34.902

ETC |BS.ZB CLP-!SB.B5

RAP 40.67 ECC 1.2238

JNJ 2 LAT INJ Z LONG

-37.26 !79.96

-37,27 7!.35

-37.28 179.98

-37.27 71.35

-37,28 179.98

-37.27 71.35

CRBIT DETERNINATION ACCURACY

ST 2913.0 SR 611.6 5s 9a4.4

CRT .9946 CR$ -.9969 CST -.9846
LSA 3J18.4 MSA 164.5 55A JS.l

ELI 2975.9 EL2 62.4 ALF JJ.80

LAUNCH /3ATE Irl_B 10 1969 FLIGHT TINIE 168,00 ARRIVAL OATE JUL 28 1969

HELIOCENTRIC CONIC
RL |47.63 LAL .[30

RP 108.54 LAP -3.0|

RC |52.3|2 GL 29,38

PLAN[TC(ENTRIC CONIC

C3 13.167 VHL 3.6Z9
LNO-I A2_4TH LN_4 Tll_

54.58 J8 19 50

125.42 I 52 47

54.58 18 19 50

125.42 I 52 47
54,58 |8 19 50

125.42 ! 52 47

DISTANCE 486.087

LOL 141,08 VL 27.090 GAL -.01AZL 86.23 H(_ 232.99 ,._A 124.73 ECC .18363

LOP lt.Ol VP 37.167 GAP 7.53 AZP 9_,2T TAL 180.06 TAP 53.05 RCA lOl .82
GP -24.54 2AL 95,02 ZAP 148.73 ET$ 314,06 Z/_E 128.04 ETE 200.01 ZAC 130.70

OLA 44.16 RAL 31.35 RA0 6567,5 _[L 11.6(30 PTH 2.03 VI.,IP 5.945 0PA -12.O7
L-I T[N_ INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ T|N_ PO CST TiM

4132.67 -33.08 186.35 259.L_Z 58.90 19 28 43 3532.7

2749,76 -33.07 79.56 259.22 58.88 2 38 36 2149.8

4132.67 -33.06 lB6.35 259._Z 58.g0 I9 28 43 3532.7

2749.76 -33.07 79.56 259._ 58.88 2 38 36 2149.8

4132,67 -33,08 186.35 259.'_2 38.90 19 28 43 3532.7

2749.76 -33.07 79,56 259,_2 58,B8 2 38 36 2149.8

IN( 3.7683 Vl 30.179

APO J47.63 V2 34.9]_

ETC 184,89 CLP-159.9_

0IFFERgNTJAL CORRI[CTIONS HIO-(.OURSE EXECUT|ON ACCURACY

TOE 1,6908 TRA -.1499 TC3-5.9373 BAU 1.0479 S(,T 5079.7 SGR 618,5 $G3 271.2
RID( .3320 RRA .0443 RC3 -.4320 FAU .05557 RRT .8651RRF .B537 RTF .9326

FOE .8896 FRA .4192 FC3-3.6539 BSP 17741 ._ 51J7.2 /_3 .0t175 R13 .933J

1,7231 ||RA .1563 B(3 5.9530 F,_ -1104 S_| 5107.9 $G2 308.5 THA 6.04

RAP 41.77 ECC I._1_7
IN| 2 LAT IN| 2 LONC

-36.93 J78.19

-36.9_ 71,4]

-36.93 !7_.19

-36.92 71.4!
-36.93 J78.19

-36.92 71.41

ORBIT OETERNIN_TION ACCURAC_

ST 2674.7 5R 525.0 55 736.5

CRT .9952 CRS -.9897 CST -.9733

LSA 2818.3 NSA 167.8 55A J6.9

ELl 2725.3 EL2 50.2 ALF lJ.06

LAUNCH OATE FEB l0 !969 FLIGHT TD4E 170.00 _RRIV_L _ATE JOc 30 1969

HEL/OCENTEJC CONIC OISTANC[ 491.926

RL 147.63 LAL .00 LOL 141.08 VL 27.05| GAL .33 AlL 86.49 HCA

RP 108.50 L_P -2.92 LOP 17,20 VP 37.150 GAP 7.8! kip 91.96 TAL

RE 154.516 GL 27.51 GP -23.07 2AL 92.48 ZAP 150,50 ETS 3J4.0| ZAE

PLAI_TOCENTR]C CC_C

C5 12._6_ VHL 3.587 OLA 43.40 RAL 35.6_ RA0 6567.5 VEL 11.587 PTH 2.03 VHP 6.050 OPA -9.99 RAP 43._1 £CC |.211_

LNCH AZNTH LNCH TD4_ L-! TIN[ IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN| T|N_ PO CST T|N INJ 2 LAT IN| Z LONG

55.62 !8 41 ]3 41|6.85 -32.75 184.69 262,86 59.75 19 49 50 3516.9 -36.49 176.50

t24.38 2 5 56 2755.71 -32.73 79.86 262.85 59.73 2 51 54 _155.7 -36.46 71.6_

55.62 IB 41 13 41J6.85 -32.75 1_4,69 262.86 59.75 19 49 50 3516.9 -36.49 J76.50

124.38 2 5 56 2755,71 -32.73 79.86 262.85 59.73 2 51 54 2|55.7 -36.48 7J,6_

55,62 18 41 13 4116,85 -3_,75 184,69 262.86 59,75 19 49 50 35i6.9 -36.49 176.50

124.38 2 5 58 2755.71 -32.73 79.86 262.85 59.73 2 51 54 2155.7 -36.48 7_.6_

OIgF£/_NTIAL CORRECTIONS M_O-COURS_ _XECUTION ACCURACY CR_IT 0ETERHJNATION ACCURACY

-.00_ TC3-6.1493 BAU |.06OO S_T 5262,9 5GR 649.6 SG3 273.3 ST 2872.3 SR 579.4 55 _6J._
,0474 RC3 -.3855 FAU .0521_ RRT ,84j7 RR_ .8462 RTF .9444 CRT .9979 CRS -,9905 CST -,9_19

.4676 FC3-3.5075 BSP 16854 S_B 5_O2.9 R23 .0685 R|3 ,9450 LS4 3050.0 MSA J58,2 SSA 17.9

.0484 9C3 6,J614 FSP -9|0 SG| 5291.4 F_2 348.9 THA 5.96 EL| 2929.9 EL2 36.7 ALF ;_ ,38

TOE 1.7965 TRA

ROE .3622 RRA
FOE 1.0126 FRA

BOE 1.8326 t3RA

236.|7 5N4 1?4.48 ECC .186]0 INC 3.5114 vJ 30.179

|78.55 TAP 54.72 RCA |0i.51 APO 1_7.64 V2 34,92_

128.33 ETE |98.81 Z_C 132.64 ETC 184.53 CLP-J_|.|O

LAUNCH DATE FEB 10 |969 FLIGHT TIHE 172.00 AREIVAL C_TE AUG ! J9_9

HELIOCENTRIC CONIC

RL 147.63 LAL .(30 LO,.. |4|.08 VL

RP 108.47 LAP -2.82 LOP _.39 VP
RC 156.704 GL 25.64 GP -21.76 ZAL

PLAMETOCENTRIC CONIC

C3 J2.698 VHL 3.363
LNO4 A2_4TH LNCH TIME

_6.72 19 3 JO

123,28 2 |8 57
56.72 19 3 10

123.28 2 18 57

56.72 |9 3 l_

123.28 2 15 37

DIFFERENTIAL ¢..ORRECTJON$

TOE 1.7519 TRA .|700 TC3-6.34|| 8AU |.078|

ROE .3_16 RRA .0591RC3 -.3545 FAU .04963

FOg .9250 FRA .5547 FC3-3.3837 B_P 17119

_O£ 1.7668 BRA .1600 BC3 6,35|0 FSP -886

0/STANCE 497.750

27.011 GAL .69 AZL 86.73 HCA 239.35 5HA J24.23 ECC .J8_77 JNC 3.272_ VJ _.J79

37.J33 GAP B.JO AZP 91.67 TAL 177,03 TAP 56,3d RCA _00.7_ APO J47,6d v? 34.938

89.78 Z_P |52.J5 ETS 313.85 ZA[ ]2_.56 ETE 197.73 ZAC 134.62 ETC J_4.I_ CLP_J6_.;#

OLA 42.6! RAL 40,06 RAO 6567,5 VEL !|.579 PTH 2.03 VHP 6.168 0PA -_.O6 RAP 44.36 ECC |.ZO90

L-] TINE |NJ LAT INJ LONG INJ RT A,_ INJ A2'HTH INJ T]M_ PO CST TIM ]NJ Z LAT]NJ Z LON_
4101.90 -32._0 183.05 266.66 _.54 70 J! 32 3501.9 -35.95 174.8_

2764.91 -32.29 B0.37 266,65 60.53 3 5 2 2j64.9 -35.94 7_._
4_01.90 -32._O 185.05 266.66 60.54 2[} II 32 3501.9 -35.95 174._6

2764.91 -32.29 80.37 266.65 60.53 3 5 2 2164.9 -35.94 72.18

4101.90 -32._0 183.05 266.66 60.54 2_ !J 32 3501.9 -35.95 J74.86

2764.91 -32.29 80.37 266165 60.53 3 5 2 2164.9 -55.94 72,18

NIO-COURS_ EXECUTION ACCURACY CRBIT 0ETERNINATION _CCURACY

SGT 5338.1 5GR 632,5 SC,3 266,! ST 2822.3 t,R 566.6 55 _J5.2

RRT .8240 _ .8237 RTF .9445 CRT ,9990 CRS -,9847 CST -.9800

S_ 5375.4 R_3 .0740 RI3 .9450 LS4 2987.7 NSA 156,4 5SA !9.3
SG| 5363.6 .%2 356,6 THA 5.60 ELl 2878.5 £L2 25.0 ALF l| .34

|648



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69t

LAUNCH DATE FEB I0 1969 FLIGHT TIE 174.00 ARRIVAL DATE AUG } 1969

HELIOCENTRIC CONIC

RL 147.63 LAL .OO

RP ID8.43 LAP -?.71

RE 158.875 6L Z3.79

PLANE TOCENTRZC CONIC

C3 I2,649 VHL 3.557

LNO4 AZMTH LNCH T|I_

57.91 19 ?5 4Z

I??.09 ? 31 30

57.9| 19 25 42

122.09 2 3I 30

57.91 19 25 47

1?Z.09 ? 3| 30

DIFFERENTIAL CORI_CTION5

TDE 1.7009 TRA .3615 TC3-6,46OZ BAU 1.09_
ROE .3438 RRA .OTO8 RC3 -.3?47 FAU .0470!

FOE ,8361 FRA .6386 FC3-3.2178 BSP 172B]

0OE J,7_52 t_RA .3604 0C3 6,4684 FSP -855

DISTANCE 503.555

LOL 141.08 VL ?6.972 GAL l.O6 AZL 86.95 HCA 242.5] D4A IZI.9B ECC .19164 INC 3.049? VI 30.179

LOP ?].50 VP ]7.116 GAP 8.40 AZP 91.41 TAL |75.50 TAP 58.04 RCA 100.?? APO I47.74 v2 34.951

6P -L:'0.58 ZAL 86,94 ZAP 15].69 ETS 313.56 ZAE 128.74 ET£ J96.7? ZAC 136.63 ETC 183.84 CLP-163.74

OLA 4J.77 RAL 44.45 RAD 6561.5 VEL 11.577 PTH 2,02 VHP 6.299 OPA -6.26 RAP 45.6I ECC 1.7082

L-Z Tilde INJ LAT ]NJ LONG INJ RT AS_ |NJ AZMTH INJ T|NE PO ¢ST TIM INJ ? LAT XNJ 2 L(_NG

4007.44 -31.75 181.4Z 270.62 61.29 ?0 ]3 §0 9487.4 -35.30 173.74

?777.72 -31.74 81.13 270.61 61.28 3 17 47 2177.7 -35.29 77.95

4087.44 -31.75 181.42 270.62 61.29 20 3] 50 9487.4 -35.30 173.74

?777.72 -3|.74 8|,J3 270.61 6|.28 } I? 47 2177.? -35.29 ?2.95

4087.44 -31,75 181.42 270.62 61.29 20 33 50 ]487.4 -35,]0 173,74

?777.72 -31.74 8|.|3 770.61 61.28 ] 17 47 2177,7 -35.29 72.95

MIO-COURSE EXECUTION ACCURACY (_0IT DETERMINATION ACCURACY

SGT 5406.8 SGR 619.2 SG3 258.6 ST 2753,5 SR 555.8 SS 767.0

RRT .S059 RRf ._D16 RTF .9447 CRT .9993 CRS -.9763 CST -.9775

5442.2 R23 .0622 R13 .9451 LSA ?907.8 MSA |56.5 SSA _0.5

$61 5429.9 EK,2 365.J THA 5.30 ELI 7809.0 EL2 ?0,5 ALF JJ,4D

I._UNCH DATE FEB IO 1969 FLIGHT TIME J76.00 ARRIVAL DATE AUG 5 1969

H_LIOCENTRIC CONIC

RL 147.63 LAL .0£7

RP J08.39 LAP -?.Sg

RC 161.077 GL 21.95

PLANETOCENTRIC CONIC

C3 17.727 VHL 3.567
LNCH AZNTH LNCH T_ME

f19.21 19 48 51

120,79 _ 43 20

59.21 19 48 51

120.79 ? 43 20

59.71 19 48 51

IL:_O.79 2 43 _0

0ISTAN¢E 509.342
COL 14J.08 VL Z6.93_ GAL J.45 AZL 87.16 P4CA _45.72 S_A JZ3.73 ECC .19474

LOP ?6.78 VP 57.099 GAP 8.70 AZP 91,17 TAL 173.97 TAP 59.69 RCA 99.64

GP -19.52 ZAL 84.0J ZAP 155.12 E_S 313.14 ZAE 128.89 ETE 195.91 ZAC 138.67

DLA 40.86 RAL 48.84 RAO 6567.5 VEL 11.581 PTH 2,03 VHP 6.44| DPA -4.57
L-I TfME INJ LAT INJ LONG INJ RT A_ _NJ AZMTH [NJ TIME PO CST TIN

4073.05 -31.08 179.75 _74.69 67.01 20 56 44 ]473.0
2794.59 -31.07 82.J7 274.69 63.99 3 29 35 2J94,6

4073,05 -31.08 179.75 274.69 62.0I 20 56 44 3473.0

2794.59 -31,07 87.17 274.69 61.99 3 29 55 2194.6

4073.05 -31.08 I79.75 274.69 62.01 20 56 44 3473.0

Z794.59 -31.07 82.17 274.69 61,99 3 29 55 2194.6
DIFFERENTIAL CORR1E.CTIONS

TDE 1.6359 TRA .fl59| TC3-6.5243 BAU 1,|]00

ROE .3374 RRA .08:Z0 RC3 -.2990 FAU .04457

FOE .7468 FRA .7147 FC3-3.0332 BSP 17562

BOE 1.6703 0RA .5651 BC3 6.5317 FSP -034

NIO-COURS_ EXECUTION ACCURACY

SGT 3475.1 SC,R 607.9 SG3 250.8

RRT .7883 RRF ,7799 RTF .9455

S6B 5508,8 R"Z3 .0505 R13 .9450

,_! 5496.2 ,_2 372.6 THA 5.03

IN( 2.8381 vI 30.179

APO 147.83 V? 34.964

ETC 183.51 CLP-164.77

RAP 47.36 ECC 1.2094

INJ ? LAT [NJ ? LONG

-34.55 171.59
-34,34 74.0J

-34.55 I7J.59

-34.54 74.01

-34.55 J?J.5_

-34.54 74.0!

C)ROIT CETERNINATION ACCURACY

ST ?655.6 SR 544.5 SS 715.0

CRT .9984 CR5 -.9639 CST -.9747

LSA 2798.9 MSA 158.8 SSA ?J.5

ELI 7710.6 EL2 30.0 4LF 11.57

LAUNCH 0ATE FEB 10 1969 FLIGHT TIHE 178.00 ARRIVAL DATE AUG 7 1969

FRELIOCENTRIC CONIC

RL 147,63 LAL .00

RP 106.35 LAP -2.46

gc 163.J61 &L 20.12
PLANETOCENTRIC CONIC

C3 I?.9L:>0 VHL 3.594

LNCH AZMTH LNCH TIME

60.64 ?O 1_ 35
119.36 ? 54 I4

60.64 ZO 12 35

JJ9.36 _ 54 J4

60.64 201] 17 35

119.36 2 54 14

DIFFERENTIAL CCRRECTIONS

TOE 1.5614 TRA .7666 TC3-6.5163 BAU 1.I265

ROE ,3330 RRA .0935 Re3 -.774 7 FAU .O4_II

FOE .66_5 FRA .7866 FC3-2,SEJ6 BSP ]Tt_J

(_:)E 1.5965 BRA .7723 0C3 6.5221FSP -809

OISTANCE 515.107

LOL 141.08 VL ?6.893 G_L 1.86 AZL 87.36 HCA 248.91 ,SMA I?].49 ECC .19009 INC 2.6371 VI 3_.179

LOP 29.97 VP 37.083 GAP 9.02 AZP 90.95 TAL 172,42 TAP 61.33 RCA 99.03 APO 147.95 v_ 34.977

GP -18.57 ZAL 81.DO Z4P 156.47 ET5 312.59 ZAE 129.0_ ETE 195.I3 14C 140.74 _TC 183.16 CLP-165.28

DLA 39.89 RAL 53.18 RA0 6567.5 VEL 11.589 PTH 2.03 VHP 6,594 CPA -?.98 R_P 48,99 ECC 1.?176

L-I TIN? INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LAT [NJ ? LONG

4058.35 -_.30 170.03 278.85 62.70 ?I 70 13 3450.3 -33.69 169.90

Z815.91 -_0.79 83.51 278.85 67,69 3 41 IO 2215.9 -33.6_ 75.38

4058.35 -}O.3(] 178,03 270.85 67.70 21 ?0 13 3458.3 *33.69 169.90

28J5.9J -_.29 83.51 278.85 62.69 3 4J 10 7215.9 -33.68 75,3_

4058.35 -_0._0 178.03 278.85 62.70 _1 ?0 13 3458.3 -33.69 169.90

2815.91 -30.29 83.51 278.85 62.69 3 41 10 2715.9 -33.68 75.38

MID-COUR._E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5538.5 _ 598.8 SG3 242._ ST 2538.3 SR 534,J SS 667.1

RRT .?707 RRF .759_ RTF .9463 CRT .9958 CRS -.9464 CST -.9699

_B 5570,8 R23 .0414 RJ3 .9465 LSA 2672.0 MSA 164.2 SSA 22.?

,_C,J 55_7.8 SC2 3_.2 THA 4.79 ELI ?593.4 EL? 47.8 ALF 11,_4

LAUN_ DATE FEB 10 1969 FLIGHT TIME H_0.00 ARRIVAL C4TE AUG 9 1969

HELIOCENTRIC CONIC

RL 147.63 LAL .O0

RP i08.3| LAP -?,33

RE 165._76 GL 18.33

PLANETOCENTRIC CONIC
C3 13.747 VHL 3.640

LNCH AZMTH LNCH TIME
67.20 20 36 58

117,80 3 3 53

62.20 20 36 58

117.80 3 3 53
62.?0 L:'O 36 58

117.80 3 3 53

DISTANCE 5?0.850

LOL 141.O8 VL 26.853 GAL ?,?_ AZL 87.56 HCA 757.10 SMA I73.25 ECC .70169 INC 2.4446 Vl 30.179

LOP 33.I7 VP 37.066 GAP 9.33 AZP 90.75 TAL 170.07 TAP 6?.97 RCA 98.39 APO 14_.10 V? 34.990

GP -17.71 Z4L 77.93 ZAP J57.73 ETS 31|.88 ZAE 129.11ETE 194.44 ZAC J4_.83 [TC 1_?._0 CLP-166.28

DLA 38.86 RAL 57,45 RAO 6567.5 VEL 11.603 PTH 2.03 VHP 6.759 CPA -1.49

L-I TIME INJ LAT INJ LONG _NJ RT ASC INJ AZ_TH INJ T_ME PO CST T_M
4047.70 -_9.40 176.20 283.07 63.37 21 44 21 344_.8

?842.28 -29.39 85,20 285.06 63.35 3 51 J6 2247.3

4047.78 -29.40 176,20 ?83.07 63.37 21 44 ?1 3442.8

7847.78 -29.39 05.L_0 ?83.06 63.35 3 51 16 2747.3

4047.78 -?9.40 176.20 283.07 63,37 21 44 21 3447.8

284_.?8 -29.39 05.20 283.06 63.35 3 51 16 2242.3
DIFFERENTIAL CCIRRECTION5

TOE 1.4757 TRA .9845 TC3-6.4395 BAU 1.1413

ROE ,3799 RRA .1053 RC3 -.7575 FAU .03970

FOE .5753 FRA .8540 FC3-?.5947 BSP 1@,041

BOE 1.5172 BRA .9gOl BE3 6,4445 FSP -786

MID-CCURSE EXECUTION ACCURACY

S6T 5597.4 SGR 590.7 SG3 234.5

RRT .7537 RRF .7392 RTF .9473

56_ _628.4 R'23 ,0330 RI3 .9475
5G! 56|5.! S(;2 387.0 THA 4.57

RAP 50.69 ECC 1,ZISO

INJ Z LAT [NJ ? LONG

-32.7? 168.11

-37.71 77.11

-3?.7? 16_ .11

-37.71 77.11

-32.77 168.11

-32.71 77.11

ORBIT DETERMINATION ACCURACY

ST 2402.7 SR 523.3 SS 610.1

CRT .9905 CR5 -.9213 CST -.9644

LSA 25?7,6 MSA 173.4 SSA ??.5
ELI 2458.1 EL? 70.? ALF 17.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE FE_ 10 1969 FLIGHT TIME |_2.00

HELIO(£NTRIC CO_NIC OISTANCE 526.568

RL 147.6) LAL I .00 LOL 141,08 VL 26.814 GAL 2.73 ATL 67.74 HCA 255.10 SMA

RP 108.26 LAP -Z.I_ LOP )6,)7 VP 37.0§! GAP 9,69 AZP 9(3.57 TAL 169.]2 TAP

RC 167.)70 GL 16.56 GP -16.94 ZAL 74.8S ZAP 156.91 [TS )lI.0J 7AE 129.19 ETE
PLANCTL'_ENTR|C CONIC

C3 13,713 VHL 3.703 CLA

LNCH AZHTH LNCH TIME L-I T]NE

63.91 Zl I 59 40?5.97

116.09 3 12 4 2674.13

63.91 21 1 59 4025,97

116.09 3 |2 4 28?4.13

63.9l 21 I 59 4025,97

116.09 3 12 4 2874.13

OIFFERENTIAL CORRECTIONS

TCE 1.385i TRA 1.2173 TC3-6.2840 8AU 1.1526

_6 .3289 RRA .1182 RE3 -.2302 FAU .03720

FeE .4968 FRA .9_9 FC3-Z.3484 BSP 18167

BeE 1.4236 BRA 1.2230 BC3 6.2882 rsP -756

ARRIVAL GATE AUG II 1969

LAUNCH CATE FEB 10 1969

123.01 ECC .20558 INC 2.2586 Vl }0.179

64.61RCA 97._2 4PO 148.29 V2 35.003

193.62 ZAC 144.95 ETC 182.43 CLP-167.25

HELICX:ENTRIC CONIC

RL 147.63 LAL ,00

RP 108.22 LAP -2.04

RC 169.445 GL 14.64

PLANETC_ENTRIC CONIC

C_ 14.327 VHL 3.76_
LNEH AZMTH LN_CH TIM_

65.77 21 27 43

114.Z3 3 18 29

65.77 21 _7 43

114.23 3 18 29
65.77 21 27 43

114.21 3 16 Z9

37.76 RAL 61.61 RAG 6567.5 VEL 11.623 PTH 2.04 VHP 6,935 CPA -.08 RAP 52.47 ECC 1.2257

]NJ LAT |NJ LONG |NJ RT A$C [NJ AZMTH INJ TrME PO CST TIM INJ _ LAT INJ 2 LONG

-28.41 |74.25 287.32 64.01 22 9 5 3426.0 -)t.65 166.21

-28.40 87._6 287.32 64.00 3 59 58 2274.1 -31.64 79.23

-28.41 174.25 287.32 64.01 22 9 5 3426.0 -31.65 166.21

-28.40 87,26 267.)2 64.00 3 59 58 2274,1 -31.64 79.23

-28.41 174.25 287.32 64.01 22 9 5 3426.0 -31.65 166.21

-28.40 87,26 287.32 64.00 3 59 58 2274.I -31.64 79.Z)

MIC-COURS( EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5650.4 SGR 584.5 563 226.4 ST 2263.4 SR 513.7 SS 563.9

RRT .7374 RR_ .7214 RTF .9481 CRT .9614 CRS -.8873 CST -.9580

SGe 5680.6 R23 .0260 R13 .9483 LSA 2381.0 MSA 187.2 SSA 22.4

SGI 5666.9 ,_2 393.6 THA 4,36 ELI 2319.0 EL2 96.3 4LF IZ.58

FLIGHT TIE 164.0_] ARRIVAL CATE 4UG 13 1969

0ISTAN(E 532,257

LO.. 141.06 VL 26.775 GAL 3.20 AZL 87.9_ HE_ 256,49 5_ 12_.77 ECE .20978
LOP 39.57 VP 37.035 GAP |0.04 _ZP 90.41 T_L 167.76 TAP 66.26 RC_ 97.01

GP -16.23 Z_L 71.77 ZAP 160.0) ETS ]09.96 Z_£ 129.26 676 193.25 ZA( 147,09

OL_ 36.60 RAL 65.64 R_0 6567.6 VEL 11.650 PTH 2.05 VHP 71123 CPA 1.24

L-I TIME INJ LAT INJ LONG |NJ RT AS( |NJ AZMTH INJ TIt,_, PO CST TIM
4007._5 -27.12 172.13 291.56 64.63 2_ 34 30 3407.]

2912.11 -27.31 89.76 291.59 64.62 4 7 1 2312.1
4607.25 -27.3_ 17_.13 291,58 64.63 22 34 30 3407.3

_912.11 -27.3j 83.76 291.58 64,62 4 7 I 2312.1

40(37._5 -27.32 I72.13 )91.§8 64.6_ 22 34 30 3407.3

_gI2.JI -27.3j _9.76 _91.58 64,6_ 4 7 1 2312.1

CIFFERENTIAL CC_RECTIONS _IC-COUR,_ EXECUTION _(CUR_CY

TOE 1.2805 TRA 1.4574 TC]-6.0,_O B_U 1.1652 ,_T 5700.3 ._ 577.9 _3 216.!

R0£ .3286 RRA .13ii RC3 -.2109 r_u .03489 "RRT .721} _ ,704! RTF ,949_

FOE .4183 FR_ .9813 FC3-2.1064 BSP 18389 S(,O 57Z9.5 R23 .0224 RJ3 .9493

BoE 1,32L_ 8R_ 1.4633 BE3 6.0837 FSP -733 561 57J 5.6 S62 396.8 THA 4.21

tNC 2.0779 Vl _).I79

APO 146.52 V2 35.016

ETC 182.02 CLP-168.21

RAP 54,]O ECC 1.2358
INJ 2 LAT INJ 2 LONG

-]0.50 164 ,16

-]0.49 81 .79

-]0.50 164.16

-]0.49 81.79

-30.50 164.16

-_.49 81.79
ORBIT CETERt4INATION ACCURACY

ST 2110,9 SR 502.9 55 5J9.1

CRT ,9664 CRS -.6401 CST -.9501

LS_ 2221.5 MS_ 205,7 554 21.9

ELI 2166.) EL2 126.0 ALF 13.01

L_UNCH CAT[ FEB 10 1969 FLIGHT TIME 186.00

HELIOCENTRIC CONIC CISTANCE 537.916

RL 147.63 LAL .[_] LOL 14|.08 VL 26.736 G_L 3.69 AZL 88.10 HCA 261.69 5-MA

RP 108.18 LAP -1.88 LOP 42.77 VP 57.020 GAP 10.41 _ZP _O.27 TAL 166.21 TAP

RE 171 ,496 GL J3.|6 GP -15.60 Z_L 68.72 Z&P 161.08 ET$ ](]8,75 ZAE 129.32 ETE
PLANE TO(ENTRIC CL"INIC

C3 15.104 VHL 3.886 CLA 35.40 R_L 69.51 R_0 6S67.6 V[L 11.683 PTH Z.05 VHP

LNCH AZMTH LN(M TINE L-I TINE

67,80 21 54 17 39B5.95

112.20 } 22 50 2956.95
67.80 21 54 17 3985.93

112.20 ] 22 50 2956,95
67.80 21 54 17 3985.93

112.20 ] 22 50 2956.95

OIFFERENTIAL CORRECTIC'NS

TOE 1.1681 TRA 1.7106

ROE .3294 RRA .1449

FOE .3441 FRA 1,0401

BOE 1.2137 BRA 1.7168

LAUNCH OATE FEB I0 1969

I'#ELIOEENTRIC CONI£

RL 147.63 L_L .00

RP 108.14 LAP -1.72

RC 173.532 GL 11.55

PL4N£TC_ENTRIC CONIC

C3 16,O59 VHL 4.(]07

LNCH 47MTH LNCH TIM_
70.01 22 21 56

109.99 3 24 45

70.01 22 21 56

109.99 3 Z4 45
110.00 3 ]0 16

110.00 ) 19 31

INJ L_T

-26.15

-26.14

-26.15

-26.14

-26.15

-26.14

TC3-5.SL:_2 BAU 1,1759

RC3 -.|925 FAU .03261
rc3-1.6693 BSP 16561

863 5.8234 FSP -709

ARRIVAL GATE AUG 15 1969

122.53 £CC .21431

67.90 RCA 96,27

192.75 ZAC 149.25

INC 1.9011 Vl 30.179
APO 146.79 V? 35.030

ETC 181.56 CLP-169.1_

7,324 CPA 2.48 R4P 56.20 ECC 1.24_6

INJ LONG INJ RT _SC |NJ AZI,ITH INJ TIME PO CST TIM INJ 2 LAT INJ ? LCWC

169.82 295.63 65._3 23 0 43 3385.9 -29,26 161.90

9_.73 295.83 65,2_ 4 12 7 2356.9 -29.25 84,82

169.8_ 295,83 65.23 23 0 43 3385.9 -29.26 161.90

9_.73 295.63 65.?2 4 1? 7 2356.9 -29.25 84.8?

169.82 295.63 65.23 23 0 43 3385.9 -29.26 16i.90

92.73 _95.63 65.2_ 4 12 7 2356.9 -29.25 84.82
MIO-COURSE EXECUTION _CCUR_CY ORBIT DETERMINATION ACCUR4CY

SG7 3744.9 S_ 571.7 SG3 210.0 ST 1961.! SR =92.0 S5 481.O

RRT .707_ RRF .6865 RTF .9502 CRT .943I CRS -.7780 CST -.9415

560 5773.3 R'Z3 .0183 RI3 .9503 LS_ L_65.5 MS_ 229.2 55A 21.1

561 5759,2 56_ 403.0 THA 4,05 ELI 2'I]I5.5 EL2 159.1 ALF I 3.40

FLIGHT TIME 168.00 ARRIVAL GATE AUG 17 1969

CIST_NCE 543.540

LOt. 141,08 VL 26.696 6AL 4.21 _ZL 66.27 H(_ 264.90 5HA 122.]0 ECC .21921 INC 1,7270 Vl 30.1 79

LOP 45.96 VP 37.004 GAP IO._] AZP 90.15 T_L 164,66 TAP 69.55 RCA 95.49 APO 149.11 V2 35.043

GP -I5.01 ZAL 65.73 Z_P 162.07 ETS ]07.32 ZAE 129.37 ETE 192._9 ZAC 15J,42 ETC 181.05 CLP-170.08

DLA 34.16 RAL 73,22 RA0 6567.6 EL 11.724 PTH 2.07 VHP 7,538 0PA 3.66

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ _ZMTH INJ TIME PO CST TIM

3960.86 -24.92 167.22 300.07 65,6! 23 27 57 3360.9

_9.72 -24.91 96.26 300,06 65._0 4 14 55 2409.7

3960.66 -24.92 167.22 300.07 65.81 23 27 57 3360.9

)009.72 -24.91 96.26 300.06 65.80 4 14 55 2409.7

2992.93 -25.37 95.18 ]00.29 66.28 4 _ 9 2392,9
3025.65 -24.45 97.26 299.63 65.34 4 9 57 2425,7

DIFFERENTIAL CORRECTIONS

70£ 1.0463 TRA 1.9767 TC3-5.5172 BAU 1.|651

ROE .33! 3 RRA ,1593 RC3 -.1752 FAU .03041

g06 .274_ FRA 1.0_6 FC3-1.6394 BSP 18757

BOE 1.0994 BRA 1.983_ BE3 5.5199 FSP -686

RAP 56114 ECC 1.2643

INJ 2 LAT INJ 2 LONG

-27.96 159.37

-27.95 88.42

-27.96 159.37

-27.95 88.42

-28.35 87.27

-27.57 89.50

ORBIT DETERMINATION _CCURACY

ST 1820.5 5_ 480.8 5S 450.5

CRT .:;3064 CRS -.7000 CST -.9334

LSA 1916,9 MSA 256.9 5SA 20.2

ELI 1872:_ EE2 195.5 _LF 13.64

MID-COURSE EXECUTION ACCURACY

.%T 5785.3 _GR 565.6 SG3 2'02.1

RRT .6942 RRF ,6742 RTF .9512

SGB 5612.9 _3 .0146 RI3 .9512

S61 5796.7 SG2 406,I TH_ 3.90

_=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH eATE FEB 10 1969 FLIGHT T|HE 190,00 ARRIVAL CATE AUG J9 1969

HELI(XENTRIC CONIC 01STANCE 549.126

RL 147.63 LAL .00 LOt. 141.08 VL 26,659 GAL 4.75 AZL 88.45 HCA 268.|0 SMA I22.07 ECC .2245I INC 1.5546 vI )0.179

RP 106.10 LAP -|.§5 LOP 49.16 VP 36,989 GAP ||.21 AZP 90.05 TAL 163.11 TAP 71.21 RCA 94.66 APO 149.48 V2 35.056

RE 175.544 GL I0.00 GP -14.49 ZAL 62.81 ZAP 163.00 £T5 305.67 ZAE 129.41 ETE 191.88 ZAC 153.6l ETE 180.46 ELP-JTI.O0

PLANE_TC_ENTRJC CONIC

C3 17.Z15 VHL 4.149 OLA 32.93 RAL 76.74 RAO 6567.7 VEL 11.773 PTH 2,08 VHP 7.766 DPA 4.76 RAP 60.14 ECC 1.2833
LNCH 4ZHTH LNCH TIf4[ L-I TIN[ IN! LAT IN! LONG fNJ Rr AS( _NJ A2'f4TH IN! TIM[ PO CST TIM IN! 2 LAT IN! 2 LONG

72.44 22 5! 3 3930.53 -23.63 164.24 304.26 66.57 23 56 34 3530.5 -26.62 J56.46

107.56 3 23 44 3071.92 -25,62 100.46 504.26 66,36 4 14 56 2471.9 -26.61 92.68

72.44 22 51 3 39]0,53 -23,63 164,24 304,26 66,37 23 56 34 5330.5 -26.62 156.46

107.56 5 23 44 3071.92 -23.62 100.46 304.26 66,36 4 ]4 56 247l .9 -26.61 92.68

Jlo.o0 A 48 50 28_0.26 -_9.78 8_,8J 306.85 7.3.38 _ 3_ 40 2_10.3 -31.90 74.2_

110.00 2 29 4 3240.19 -17.75 II0.31 _OJ.JI 60.29 3 23 4 2640.2 -21.56 J0}.26

01FFERENTIAL CORRECTIONS MI0-COURE EYJECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9249 TRA 2.2603 TC3-5.1712 BAU 1,1907 S_T 5820.2 `%R 559.6 ,%3 194.5 ST 1700.7 ,_ 469.8 55 429.4

ROE .3344 RRA .1748 RC3 -.1580 FAU .02817 RRT .6821 RRF ,64819 RTF .9520 CRT .8593 CRS -.6095 CST -.9282

FOE ,2]01 FRA 1.3532 FC3-1.4|68 _SP |BB_6 _ 3847.0 1_3 .0|27 RJ3 .95_I L$A 1792.9 HS4 287.2 SSA J9.2

BOE .9835 BRA _.2670 8C3 5.1736 FSP -659 ,%1 5832.7 ,%2 408.5 THA 3.77 ELI 1748.9 EL2 233.7 ALF 13.60

LALN_CH GATE FEB 10 I_N59 FLIGHT TINE J92.00 ARRIVAL OATE bUG ZJ 1969

HELIOCENTRIC CONIC

RL 147.63 LAL .OO

RP 108.06 LAP -2.38

RC 177.535 GL 8.5_
PLAMETOCENTRIC CONIC

C5 18.596 Vh'L 4.312
LNCH 4ZMTH LNCH TIME

75.17 23 22 25

104.83 3 18 58

75.17 23 2_ 25

104.83 3 18 58

II0,00 5 30 42

110.00 2 13 47

OISTANCE 554,666

LQ. 141.08 VL 215.621 GAL 5.32 AZL _.62 H_ 271.3! ,_44 121.84 ECC .23024 INC 1.3826 vJ 30.179

LOP 52.39 VP 36.974 GAP |!.64 A2'P 89.97 TAL J61._7 TAP 72,88 RCA 93.79 APO 149.90 V2 35.069

GP -14.00 ZAL 59.98 ZAP 163.87 ETS 303.76 ZAE I29.44 £T£ 191.50 ZAC 155.80 ETC 179.77 CLP-17!.92

OLA 31.68 RAL _.07 RAO 6567.8 VEL 11.831 PTH 2.10 VHP 8.011 0PA 5.80 RAP 62.18 ECC 1.3060
L-I TINE IN! !.AT INJ _ IN! RT AS( IN! AZ_4TH IN! TIME PO CST TIM INJ 2 LAT IN! 2 LONG

_9_.24 -2"2.31 I60,?0 _.42 66.90 24 27 17 3292.2 -_5,24 I52,98

3146.13 -22.29 105.50 _08.42 66.89 4 I1 24 2546.J -25.23 97.78

3892.24 -2"Z.31 160.70 _08.42 66.90 24 _7 17 3_9_.2 -25.24 152.98

3146,13 -LP'Z.29 105.50 308,42 66.89 4 11 24 2546.J -25.2_ 97.78

2737.42 -31.16 77.59 311,83 75.19 6 16 _ 2J37.4 -32.88 68.79

3348.95 -13.97 116.48 _03,90 58.48 3 9 36 2749.0 -18.04 109.73

OIFFERENTIAL CORRECTIONS NIO-C.0UR_ £)(ECUTION ACCURACY CReIT DETERMINATION ACCURACY

TOE ,79J8 TRA _.5_47 TC3-4.8116 8AU 1.19_7 ,%T _8_J._ S6R _32.6 ,%3 J87.0 ST J598.2 5R 458.0 55 414.8

ROE .3381 RRA .lgO5 RE3 -.1426 FAU .02611 RRT .6?09 RRF .6501RTF .95_F3 CRT .7922 ORS -.5065 CST -.9265

FOE .1482 FRA 1.L_O65 FC3-|.2156 6SP I89'9_ _ _87?.3 R_3 .0103 R13 .9531 LSA I6_3.5 NSA 318.6 $84 18.2

BOE .8609 5RA 2,5618 8C3 4.8137 FSP -637 ,%1 5865,0 ,%2 40_.0 TH& 3.64 ELI J640.0 EL2 272.4 ALF 13.J6

LAUNCH DATE FEB 10 1969 FLIGHT TIME 194,00 ARRIVAL 0_TE AUG 23 1969

HELIC_ENTRI( CONIC DISTANCE 560.156

RL J47.6_ L_L .00 LOL I41,08 VL 26.58_ GAL 5.9_ AZL 8_.79 HC_ 274.52 SMA 121.62 ECC .25646 INC 1.2101 vl 30.I79

RP I08.02 LAP -I,2| LOP 55.60 VP ]6.96(] GAP 12.t0 AZP 89.90 T4L ]60.04 TAP 74.56 RCA 92.86 APO |50.58 V2 35,083

RC J79,506 GL 7.1} GP -|}.56 ZAL 57.26 ZAP 164.69 ETS 301.63 ZAE 129.46 £TE ]91.16 ZAC 158.01ETC 178.95 CLP-J72.83

PLANE TC_ENTRIC CONIC

C} ZO.ZS! VHL 4,498 CLA }(].44 RAL 83.22 FAD 6567.8 V£L I_.900 PTH 2.|I VHP 8.273 0PA 6.77 RAP 64.25 ECC I,}}29

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS( IN! ATMTH IN! TIME PO C$T TIM IN! 2 LAT IN! 2 LONG

78.55 0 I 32 5840.7l -20.96 156.21 312.54 67,41 1 5 _3 3240.1 -23,84 J48.56
IOI.65 3 8 50 3237.55 -20.95 111.77 312.53 67.40 4 2 48 2637.5 -23.83 104.1!

78.35 O ] 32 3840.71 -_0.96 156.21 3JZ.54 67.41 1 5 33 3240.7 -23.84 148.56

lOI.65 3 8 50 3237.55 -20.95 111.77 312.53 67.40 4 2 48 2637'5 -25.83 I04.1]

lJO.OO 6 4 52 2686.75 -31.99 73.87 3|6.46 77.25 6 49 38 _>086.8 -33.4J 64.93

110.00 2 4 41 3439.51 -|0,69 121.44 306.97 57.34 3 2 ! 2839.5 -14.93 114.90

C_FFERCNT[AL CORRECTIONS MI0-COURE _Y_CUTION ACCURACY OReIT OETERMINAT;ON ACCURACY

TOE .6530 TRA Z.8651 TC3-4.4371BAU !.2006 ,%T 5877.2 _ 545.1 5G3 179.9 ST !522.8 SR 445.9 SS 407.8

RCE ,3425 RRA .2069 RC3 -.1279 FAU .02412 RRT ,6606 RRF .6594 RTF .954! CRT .7067 CRS -.3988 CST -.9297

FDE .O903 FRA 1.2591 FCI-I .O3_O BSP 19141 ,%8 5902,5 R_3 .0081 RI3 .954J LSA 1600.8 MSA 347.8 SSA 17.3

8CE .7374 8RA 2.8725 8C3 4.4389 FSP -6!6 ,%1 5888.3 .S_2 408.4 THA 3.52 ELl !556,4 EL2 308.7 ALF 12.18

LAUNCH OATE FEB 10 !_9 FLIGHT TIME 196.00 ARRIVAL CATE AUG 25 1969

HELIOCENTRIC CONIC DISTANCE 565.589

RL 147.63 LAL .00 LCL I41.08 VL _6.546 GAL 6.56 AZL 88.96 H_A 277.73 SMA 12!.40 ECC .24321 INC 1.0359 Vl 30,179

RP !07.98 LAP -J,O3 LOP 58.81 VP 36.945 GAP !2.59 AZP 89.86 TAL ! 58.53 TAP 76.26 RCA 91.87 APO 150.92 v2 35.095
RE 181.455 GL 5.81 GP -13.!6 ZAL 54,66 ZAP 165.45 £TS 299.!8 ZAE 129.48 ETE 190.84 ZAC 160.21 ETC !77.94 CLP-173.75

PLANETOCENTRIC CONIC

C3 22.!56 VHL 4.707 0LA 29.2! RAL 86.17 RA0 6567.9 VEL 11.981PTH 2.J4 VHP 8.554 OPA 7.68 RAP 66.37 ECC ].3646

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS_ IN! A2MTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
82.50 0 43 11 3760.69 -19.61 149.68 3!6,61 67.90 _ 47 5l 3160.7 -22.43 142.08

97.50 2 48 44 3361.28 -19.60 120,57 316.61 67.89 3 44 45 2761.3 -22.42 !12.77

!DO,DO 4 I 48 3J27.D3 -24.13 J04.8_ 3J8.40 7_.79 4 5_ 55 2527.D -26.39 96.75

100.00 2 !4 48 3470.17 -15.20 126._6 314.55 63.95 3 12 38 2870.2 -J8.58 JJ9.20

IIO.O0 6 34 30 2648.78 -32.52 7!.04 3L>0.89 78.84 ? 18 38 L>048,8 -33.72 62.0!

IJO.OO ] 58 36 3521.18 -7.66 125.82 310.16 56.58 _ 57 17 2921.2 -12.00 !19.42

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE ,5095 TRA 3.1929 TC3-4.O558 8AU J.2OJ8 ,%T 5898.3 _ 536,8 ,%3 173.1 ST 1477.2 SR 433.6 55 407.3

ROE ,3478 RRA .2239 RE3 -.1138 FAU ,02217 RRT .6513 RRF .6299 RTF .9552 CRT ,6059 CRS -.2940 CST -.9377

FOE .0364 FRA 1.31!5 FC3 -.8664 8SP 19269 ,%8 592_.7 R23 .0065 R!3 .955_ LSA !548,5 MSA 371 .6 SSA 16.5

8OE .6169 BRA 3,L>OO7 BE3 4.0574 FSP -595 ,11 5908,7 S_2 406.7 TH4 3.4! ELI 1501.7 EL2 339.3 ALF 10.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH CAT[ FEB IO 1969

HEL]OEENTRIC CONIC

RL |47.63 LAL .00

RP 107.94 LAP -.84

RC 183.384 GL 4.58

PLANETOCENTRIC CONIC

C3 14.414 VHL 4.94J

LNCH AZMTH LNCH TIM(

9O,O0 2 34 11
90.00 I 21 46

]00.00 4 48 3

100.00 ! 50 36

110.00 7 0 51

110.(30 I 54 17

FLIGHT TIME 198.00

DISTANCE 570.954

LC_ 141.08 VL ?6.509 GAL 7,?4 AZL 89.|4 HCA

LOP 62.03 VP 36.9)0 GAP 13.11 AZP 89.84 TAL

GP -12.79 ZAL 52.17 ZAP 166.15 ETS 196.41 ZAE

280.94 5MA

157.04 TAP

129.48 ETE

CLA ZS.O? RAL 88.93 RAD 6568.0

L-I TIME INJ LAT INJ LONG

3467.05 -21.25 128.78
3702,27 -15.30 143.47

3035.53 -15.93 98.62
3609.03 -10.90 134.42

1619.89 -32.88 68.86

3597.43 -4.78 |29.85

ARRIVAL CATE AUG 27 1969

OIFFERENTIAL CORRECTIONS

TeE .3649 TRA 3.5427 TC3-3.6706 8AU 1.1985

ROE .3540 RRt .2416 RC3 -.10OO FlU .02022

FOE -.0121 FRA 1.3656 FC3 -.7171BSP 19289

80E .5084 BRI 3.5510 BC3 3.6720 FSP -571

LAUNCH 0ATE FEB 10 1969

HELI(XENTRIC CONIC

RL 147.63 LIL .0(3
RP 107.90 LAP -.66

RE 185.291GL 3.42
PLINET(XENTRIC CONIC

C3 27,058 Wlt. 5.202

121.18 ECC .25056 INC .8589 Vl 30.179

77.98 RCA 90.82 APO 151,54 v? 35.108

19(].55 ZAC 162.41ETC 176,68 CLP-174.64

VEL 12.074 PTH 2.16 VHP

INJ RT ASC INJ t2'MTH INJ TIME

321.82 70.83 3 31 99

319.34 69.88 2 23 28

323.4! 74.98 5 38 38

317.12 61.99 2 50 49

325.20 80.08 7 44 31

313.43 56.11 Z 54 19
MIO-CO,._SE £XECOUO_ _(.t.U_4(.Y

`%T 5915.3 `%R 5_.2 `%3 166,6

RRT .6430 RRF .6219 RTr .9564

5938.8 R_3 .0053 RI3 .9564

`%1 5925.1 `%2 403.8 THA 3.30

FLIGHT TIM£ ?(X].00

8.857 OPA 8.53 RAP 68.51ECC 1.4018

PO CST TIM INJ ? LAT INJ ? LONG

2867.1 -_3.67 120.99

3102.3 -18.43 136.20

2439.9 -27.79 90.32

3009.0 -I4.56 127.99

7019.9 -33.90 59.77

2997.4 -9.20 123,55

ORBIT CETERMINITION ACCURAC_

ST 1462.8 SR 421.4 55 412.2

CRT .4979 CRS -._005 CST -.9487

LSl 1928,7 MSl 387.2 551 15.?

ELI 1478.7 EL2 361.5 ALF 8.69

IRRiVIL 01TE AUG 29 1969

OISTAN(E 576.242

LOL 141.08 VL _6.473 GIL 7,96 121.. 89._ HO. 284.16 SMt 120.97 ECC .25856 INC .6779 vJ 30.179

LOP 65.24 VP _.916 GAP 13,67 AZP 89.83 TIL 155.57 TAP 79.73 RCI 89.69 tPO I52.24 V2 35.120

GP -12.49 ZIL 49.62 2tP 166.79 ET5293.31ZAE 129.47 ETE 190.29 ZtC 164.60 ETC 175.06 CLP-179.59

OLl Z6.86 RIL 91.5| RIO 6568.1 MEL 12.|83 PTH 2.19 VHP 9.183 OPA 9.31 RAP 70.67 ECC 1.4453

INJ L_ INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

121.00 327.04 74.O0 4 23 51 2749.2 -25.65 112.88

153.41 3_1.64 63.91 I 53 2 3270.9 -13.86 146.46

94.82 327,97 76.38 6 12 0 2380.7 -28.47 86.38
]4_.38 320,09 60.97 2 38 49 3114.7 -11.27 133.67

67.21 329.41 8J.03 8 7 53 1998,2 -34.01 98.08

133.65 316.74 55.87 2 52 I8 )070.0 -6.49 127.41

HIO-CCt._,_E EYJECUTION ACCURACY ORBIT 0[TERMINITION ACCURACY

`%T 59_7.3 `%R 518.1 ,%3 160.4 ST 1469.7 SR 408.5 55 420.3

RRT .6348 RRF ,6138 RTF .9579 CRT ,3896 CR$ -.|134 CST -.9fl97

S_ 5949.9 R23 .0038 R13 .9fi79 LSA 1932.2 MSl 394.6 554 14.9

S_1 5936.5 ,%2 399.6 THA 3.19 ELl 1478.7 EL2 374.6 ALF 6.54

LNCM AZMTH LN(H TIME L-I TIME INJ LAT

90.00 3 28 ! 3349.19 -23.r_

90.00 0 48 31 _870.93 -10.38

100.00 5 22 20 2980.71 -26,87

100.00 1 36 54 37f_66 -7.46

lJO.O0 7 24 35 2598.18 -33.12

110,00 I fll 8 3669.95 -2.02
OIFFE_NTIIL CORf'_CTIONS

TO[ .ZI09 TRA 3.9083 TC3-3._0|4 _AU 1,1947
ROE .3605 RRA .2593 RE3 -,0875 FIU .01843

FOE -.0fl93 FRI 1.4183 FC3 -.5896 9SP 19403

80E .4176 BRA 3.9169 8C3 3.3025 FSP -fi51

LAUNCH 0ATE FEB 10 1969 FLIGHT TIME 202.00 ARRIVAL OAT£ AUG 31 1969

HELIC_ENTRIC CONIC OISTANCE 581.439

RL 147.65 LAL .00 LOL 141.08 VL 26.436 GtL 8,73 AZL 89.51HCA 287.38 SHt 120.76 ECC .267_0 INC .4916 VJ 30.179

RP 107,87 LAP -.47 LOP 68.46 VP 36.901 GAP 14._7 AZP 89.85 TIL 194.12 TAP 81.90 RCA 88.48 iPO 193.03 v2 35.132

RC 187.179 GL 2.34 GP -12.14 ZAL 47.60 ZAP 167,36 ETS _89.84 ZlE 129.44 ETE 190.04 ZAC 166.78 ETC 172,90 CLP-J76.46
PLANETO(ENTRIC CONIC

C3 30.191 VHL 5.491 OLA 29.74 RAL 93.91 RA0 6568.2 VEL 12.310 PTH 2.22 VHP 9.937 OPA 10.04 RAP 72.86 ECC 1.4962
LNCH IZMTH LN_H TIME L-i TiME iNJ LAT

90.00 4 3 44 3188.44 -24.79
90.00 0 3_ 99 3985.75 -6.82

100.00 fl 50 93 2942.97 -27.44

i00;00 I 27 30 3806.45 -4.40

110.00 7 46 6 2982.91 -33.28
110.00 I 48 47 3739,67 .65

DIFFER£NTIAL CORRECTIONS

TOE .0525 TRA 4.2999 TC3-2.9438 BAU 1.1870

ROE .3676 RRA .2771 RC3 -.0757 FIU .01668

FOE -.1032 FRI 1.4723 FC3 -.4789 BSP 19493

80_ .3713 BRA 4.3048 8C3 2.9448 FSP -532

INJ LONG INJ RT AS( INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

116.87 331.61 79.79 4 98 32 2688.4 -26.47 108.6_

159,97 3_4.34 62.49 I 38 25 3385,8 -10.46 193.18

9_.16 332.3_ 77.66 6 39 56 ?343.0 -28.87 83.69

145.48 373.21 60.40 ? 30 f17 3206.9 -8.31 138.67

66.0? 333.59 81.72 8 29 8 1982.9 -54.07 96.87

137.78 3_0.08 59.82 ? 91 7 3139.7 -3.84 131.07

HI0-CCUR,E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T 5934.4 _ 507.0 ,%3 154.5 ST 1497,0 SR 395.5 SS 431.0

RRT .6271RRF .6069 RTF .9999 CRT .2787 CRS -.0386 CST -.9698

`%8 5996.0 R23 .0077 R13 .9999 LSA 1998.2 HS_ 39"_8 SSl 14.3
,%1 5942.9 ,%? 394.3 THA 3.08 ELI 1501.3 EL2 378.7 ALF 4.50

LAUNCH 0ATE FEB 10 1969 FLIC_T TIME 204.00 ARRIVAL CATE SEP Z 1969

L_L 141.08 VL 26.401 GAL 9.96 IZL 89.70 HC_ 2g0.60 94A IL_0.59 £CC .77686 INC .2982 vJ 30.179

LOP 71.68 VP ]6,887 G_P 14.97 _ZP 89.89 TAL 192.71 TAP 83.31 RCA 87.17 APO 153.92 V2 35.144

GP -11.89 ZAL 49.9I ZAP 167.87 ET5 2_89.98 Z/_. 179.40 ETE 189._0 ZAC 168.92 ETC 169.89 CLP-177.39

HELIOCENTRIC CONIC

RL 147.63 LAL .00

RP 107.83 LAP -,28

RC 189.037 GL 1.34

PLAN£TOCENTRIC CONIC

C3 33.771 W.AL 9.811

LNCH A2_ATH LN_H TIME
90.00 4 32 39

90.00 0 20 53

1130.00 6 15 40

I00.00 I 20 32

110.00 8 9 42

110.00 I 47 0

0IFF£R[NTfAL CORR£CTIONS

TOE -.1107 TRA 4.7079 TC3-Z.6OLP'_ BkU 1.1792

ROE .3793 RRA .7949 RC_ -.0649 FIU .01497
F0E -.1444 FRA 1.928J FC3 -._838 89 19969

_OE .3913 8RA 4.7171 _C3 ?.60_0 FSP -914

DLA 24.66 RIL 96.14 R}0 69_.3 &'EL 1_.496 PTH 2.29 VHP 9.921 0PA 10.71R_P 79.07 ECC 1.5558

L-I TIME INJ LAT INJ LONG INJ RT IS_ INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT JNJ 2 LONG

3248.46 -79.39 114.12 3_.94 77.03 9 ?6 47 2648.9 -26.93 109.79

4087.78 -3.74 169.44 3_7.62 61.91 | 28 99 3482.8 -7.47 198.74

2916.3J -77.87 90.27 336.52 78.99 7 4 16 2316.3 -29.11 8|.70

3890.16 -1.97 150,08 326.4? 60.14 2 79 23 3?90.2 -5.53 143.53

2977.09 -33.38 69.22 337.62 82.18 8 48 34 1972.1 -34.10 96.05

3607.J9 3.22 140.81 323.43 99.99 2 50 28 3?O7.! -1.27 134.60

ORBIT OETERMINITION ACCURACY

ST 1938.8 ,SR 382.3 55 443.6

CRT .1817 CRS .0248 CST -.9780

LSA 1600.4 MSl 386.8 SSA 13.6

ELI 1540.9 EL2 379.5 ALF Z.75

MI0-O_URSE EXECUTION ACCURACY

,%T 5936.9 `%R 494.9 ,%3 148.8

RRT .6196 RRF .9996 RTF 3614

.S_ 5997.9 R23 .0017 R13 .9614

SG| 9944.8 ,%2 387.9 THA 2.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE FEB 10 1969 FLIGHT TII_ ?06,00 ARRIVAL CATE SEP 4 I969

HELIOCENTRIC CONIC

RL ]47.63 LAL ,DO

RP ]07.79 LAP -,09

RE 190,875 GL .4!

PLANETO(ENTRIC CONIC

C3 38,011 VHL 6.165

LNCH AZMTH LI44:H TZN[

90.00 4 57 Z2

9(3.90 O 12 40

]O0,O0 6 37 35

]DO.DO I 15 8

liD.DO 8 23 35

110.00 1 45 38
OIFFERENTIAL CCRREETICNS

TOE -.2754 TRA 5.1507 T(3-2.2755 8AU 1.1567
ROE .3838 RRA .3127 RE3 -,0539 FAU .01325

FOE -.I816 FRA |.5875 FC3 -,3017 BSP 195E8

BOE .4724 _A 5.1602 9C3 2,2762 FSP -493

OZSTANCE 59],495

LC_ 14|.08 VL 26,366 GAL J0,44 AZL 89,_0 PICA 293,82 SIqA |20,35 ECC ,28735 JNC .0964 Vl 30.J79

LOP 74,90 VP 36,873 CAP 15,62 AZP 89,96 TAL 151,34 TAP 85,16 RCA 85,77 APO 154,93 V2 35.J55

GP -11,59 ZAL 43,56 ZAP 168,29 ETS 281,73 ZAE 129,33 ETE |89,58 ZA( 171.01ET( 165,49 (LP-178.33

CLA 23.64 RAL 98.21 RAO 6568.5 VEL I_.625 PTH 2,29 VHP |0.339 DPA 1|.32 RAP 77.25 ECC 1,6256

L-I TINE IN| LAT IN| LONG IN| RT A,_ IN| AZNTH IN| TINE PO E$7 TIH IN| 2 LAT IN| 2 LONG

3221,O1 -25,80 112,21 340,Jl 77,91 5 51 3 262],0 -27,21 103,83

4169,99 -,93 170,31 330,80 61,70 I 22 |0 3570,0 -4,7! 163,66

2897,87 -28,06 88,95 340,62 79,24 7 25 53 2897,9 -29,26 80,35

3968,36 1,08 154,37 389,68 60,! 3 8 21 16 3368,4 -Z,90 147,85

2566.28 -33.44 64.77 34|.63 82.44 9 6 2| ;966.3 -34.12 55.60

3872.72 5.71 144.25 326.80 56.24 2 50 |0 3278.7 1.24 138.02

MI0-COUR.,_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5936.2 S(_ 481.9 SG3 143.5 ST 1590.5 SR 369.2 55 457.3

RRT ,6126RRF .5937 RTF .9634 CRT .0989 CRS .0752 CST -,9844
5Ge 5955.8 R23 .00;4 R13 .9634 LSA |653.4 NSA 375.6 SSA J3.0

SGJ 5943.6 5(;2 38(3.4 THA 2.86 ELI 1590.9 EL8 367.3 ALF J.39

LAUNCH O4TE FEB 10 1969 FLIGHT TINE 208.00 ARRIVAL 0A_E SEP 6 J969

HELIOCENTRIC CONIC

RL I47.63 LAL .00
RP 107.76 LAP .I0

RE 192.690 GL -.45

PLANETO(ENTRIC CONIC

C3 42,992 VHL 6,357

LNCH AZNTH LNCH TIME

90.00 5 19 J
90.00 0 6 15

100.00 6 fit 11

100.00 1 I0 47

110.00 8 39 54

110.OO I 44 32

DISTANCE 596.310

LCL 141.08 VL L:hS.33I GAL 11.40 AZL 5_.18 HE,4 297.05 5HA 1_.15 £CC .29888 INC .1347 Vl _.179

LOP 78.13 VP 36.858 GAP J6.38 AZP 90.05 TAL l§0.Ol TAP 87.06 REA 84.24 AFO 156.06 V2 35.166

GP -11,35 ZAL 41.75 ZAP 168.63 ETS 277,09 Z/_ 129.24 ETE 189.37 ZAC 173.00 ETC 158.53 CLP-179.28

OLA 22,66 RAL 100.12 RAO 6568.6 VEL |2.820 PTH 2.33 VHP |0.797 DPA lI .88 RAP 79.50 ECC 1.7075
L-I TIME IN| LA7 INJ LCNG INJ RT A_ IN| AZNTH IN| TIHE PO CST TIM IN| 2 LAT IN| _ LONG

3202.47 -26.06 110.92 344.17 76.51 6 12 24 2602,5 -27.38 102.50

4250.68 1.67 174.81 334.03 61.73 I 17 6 3650.7 -2.JZ 168.J8

21985.97 -29_.21 _.10 344.63 79.67 7 45 17 2286.0 -29.34 79,48

4042.42 3.59 l_N_.44 332.97 60.30 2 18 9 3442.4 -.39 |5J .91

2564.fi7 -33.45 64.64 _45.59 82.52 9 22 39 1964.6 -34.J2 55.47

3936.58 0.12 |47.63 330.I8 56.68 2 50 9 3336.6 3.68 141,36

CRBI7 DETERNINATION ACCURACY

ST 1645.8 SR 355,5 SS 47].9

CRT ,0844 CRS .J209 CST -.9890

LSA |7]0.8 HSA 361.6 SSA 18.5

ELI |645.8 EL2 355.4 ALF .32

OIFFERENTIAL CORRf.CTIONS

TOE -.451fl TRA 5.6177 TC3-1,9746 BAU 1,1352

ROE .3925 RRA ,3_ RC3 -.O444 F_ .01163

FOE -.2189 FRA 1.6482 FC3 -._343 BSP 19595

BOE .5983 BRA 5,6273 BC3 1.9751 FSP -476

HI0-COUR.S_ EXECUTICN ,ACCUR_.C¢
SGT 59_9.6 5GR 467.4 SG3 138.4

RRT .6047 RRF .5868 RTF .9656

5947.9 _3 .0008 R13 ,9656

S6I 5936.3 _2 371.8 THA 2.74

LAUNCH 0ATE FEB I0 1969 FLIGHT TIf4E 210.00 ARRIVAL DATE SEP B ]969

HELIOCENTRIC CONIC

RL 147.63 LAL .00

RP 107.73 LAP .29

RC 194.480 GL -1.25

PLANETCXS6NTRIC CONIC
C3 48,858 VHL 6.990

LNCH AZHTH LN(H TIN[
90,00 5 38 14

9O .00 0 1 3

100.00 7 14 47

1{30.00 1 7 ll

110.00 8 54 49

lJO.OO I 43 38

DISTANCE 600,946

LOt. 141,08 VL 26,897 GAL 12,43 AZL 90,34 NCA 300,27 SI4A 119.95 ECC ,31160 INC ,3398 Vl 30.179

LOP 81,36 VP 36.844 GAP 17.22 AZP 90.17 TAL 148,74 TAP 89.01 RCA 82.58 APO 157,33 V2 35.177

GP -11,13 ZAL 40,07 ZAP 168,67 ETS _78,O8 ZAE |29,18 ETE |89,|7 ZAC 174,79 ETC 146,53 CLP 179,74

OLA 21,74 RAL 101.88 RA0 6568.B V[L J3.047 PTH 2.38 VHP |1._O00PA 12.38 RAP 81 .71 ECC 1.804]

L-I TIN[ INJ LAT INJ LONG INJ RT A,_,( INJ AZ14TH INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG

3190,83 -76.21 I10.10 348.11 78,89 6 31 24 2590.8 -_7.48 101.66
4326.54 4.11 179,05 337.89 61.96 1 13 lO 3726,5 .33 172,41

E679,48 -28.29 87,63 348,55 79,90 8 2 46 28_9,5 -29.39 79,00

4113.12 5.96 162.35 336.27 60.65 2 15 44 3513,1 2.0J 155.79

2566,52 -_3.43 64,79 349,48 82.43 9 37 36 |966,5 -34.12 55,62
_998.84 10.43 150.97 333.56 57.26 2 50 17 3398,8 6.04 ]44,63

CR_IT 0ETER_INATION ACCURAC_
ST 1702.6 SR 341.8 $5 487.3

CRT -.035_3 CR$ .I590 CST -.9924
LSA 1770.J HSA 346.1 5SA 11.9

ELI 1702.6 EL2 341.6 ALF 179.53

_IFFERENTIAL C_RR_CTICN$

TOE -.6336 TRA 6.1186 TC3-1.6938 BAU 1,1066

ROE .4018 RRA .3457 RC3 -,0356 FAU .01003

FOE -,2543 FRA 1.7129 FC3 -.J777 BSP 1964_

.7503 BRA 6,1884 _C3 1.6942 FSP -460

HIO-COL_SC EXECUTION ACCURAC_

SGT 5918.7 S6R 451.7 SG3 133.6

RRT .5_3 RR_ .5798 RTF .96_|

,%8 5935.9 R23 ,0004 R13 .968|

8G1 5924.9 SG2 362.2 THA 2.62

L4UNO4 GATE FEB 10 1969 FLIGHT TIME 212.00 ARRIVAL OATE SEP I0 ]969

HELIO_ENTRI( CONIC

RL I47.63 LAL .O0

RP 107.70 LAP .40

RC 196.245 GL -l.98

PLANETOCENTRI( CONIC

C3 55,795 VHL 7.470

LNCH AZNTH LNC._ TI_

9O.00 5 55 2"Z

9O.00 23 52 48

I00.00 7 30 39

1OO.OO l 4 8

110,00 9 8 24

IIO.OO I 42 52

OIST_NCE 605,364

LQ. 141,08 VL 26,264 GAL 13,55 AZL 90,50 HCA 303,50 SHA 119,77 ECC ,32569 INC ,5799

LOP 84,58 VP 36,630 GAP 18,14 AZP 90,32 TAL |47,54 TAP 9| ,04 RC_ 80,76 APO 158,77

GP -10,92 ZAL 38,53 ZAP 169,00 ETS 266,75 ?AE 188,96 ETE 188,97 ZAC 176,13 ETC 124,68

OLA _0.87 RAL 103.49 RAO 6569.0 VEL 13.310 PTH 2.43 VHP |1.855 DPA 12.82 RAP 83.91
L-I T_t4_ INJ LAT INJ LONG INJ RT A,S_ _NJ AZNTH INJ TIM_ PO CST TIN INJ _ LAT

3184.78 -26.29 109.67 351.96 79.09 6 46 27 2584.8 -27.53

4398.47 6.40 183.10 340.55 62.36 25 6 6 3798.5 2.65

2877.57 -28.31 87,49 352.38 79,97 8 18 36 2277,6 -29,40

4180.91 8.21 166.13 339.57 61.16 2 13 49 3580.9 4.30

2571,73 _33.39 65,19 353.31 82.L_0 9 51 16 1971.7 -34.10

4059.52 12.64 154._ 336.92 57.97 2 50 32 3459.5 8,32

DIFFERENTIAL CCRR_CTION$

TOE -.8223 TRA 6.6571 TC3-1.4349 BAU 1.0705

ROE ,4|17 RRA .3605 Re3 -.0277 FAU .O0842

FOE -,Z883 FRA 1.7823 FC_ -.1307 BSP 19654

_OE .9196 BRA 6.6669 8(3 |.4351" FSP -443

MIO-COJRSE EXECUTION ACCURAC_

S6T 5904.2 SGR 434,7 863 129,0

RRT .5871RRF ,5721 RTF ,9701

$6_ 59L_0.2 R'_3 ,0003 RI3 ,9707

5G1 5909.7 5G2 351,6 THA 2.48

v! _0.179

V2 35,187

CLP J78.73

ECC J.918_

IN| 2 LONG
101.23

176.42

78.86

159.52

56.02

147.85

ORBIT OETERNINATION ACCURACY

ST 1757.8 5R 328.0 SS 503.5

CRT -,09_9 CRS ,|914 CST -,9948

LSA 1828.2 MSA 329,8 SSA |1.4

ELI J758.! EL2 326.5 ALF ]78.97

J653



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH CATE FEB IO 1969 FLIGHT TIME 214.00 ARRIVAL _ATE SEP I? 1969

HELI(XENTRIC CONIC 01STANCE 609.516

RL 147.63 LAL .DO LOL 14].08 VL 26.232 GAL 14.76 AZL 90.64 HCA 306,73 ._A I|9.56 ECC .34132 INC .9390 Vl 30.179

RP 107.67 LAP .67 LOP 67.61 vP 36.BJ6 GAP 19.15 ATP 9(3.50 TAL |46.42 TAP 93.15 RCA 76.77 APO 160.40 VZ 55.196

RC 197.966 GL -2.66 GP -10.73 ZAL 37.13 ZAP 169.02 ETS 261,15 ZAE 129.77 ETE 188.77 ZAC |76.51ETC 9J.49 CLP 177,66

PLA_TOC£NTRIC ECHOIC

C3 64.037 VHL 6.0(_2 0LA ?0.06 RAL J04.94 RA0 6569.2 VEL 13.616 PTH 2.49 VHP 12.470 0PA 13.2! RAP 66.09 ECC 2.0539

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IN| RT AS( INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

90.00 6 I0 43 3183.36 -26.31 I09.57 355.70 79.J3 7 3 46 2583.4 -27.54 IOI.JZ

90.00 23 49 5 4467.0(3 8.55 186.99 343.80 62.90 25 3 3Z 3667.0 4.85 160.26

JO0.O0 7 44 56 2679.56 -28.28 87,64 356.11 79.9(3 8 32 55 2279.6 -29.39 79.01

100.00 ,1 1 29 4246.03 10.33 169.80 342.BS 61.79 2 1_ 15 3646_0 6.47 163.13
110.00 9 20 45 2579.79 -33,31 65.61 357.05 _1._4 JO 3 44 1979.6 -34.06 56.65

110.(30 I 42 10 4118.56 14.75 =157.55 340.27 58._1 2 50 48 3516.6 10.51 151.02

DIFFERENTIAL CORRECTIONS MI0-COLLRE EXECUTION ACCURACY CR6]T DETERMINATION ACCURACY

T02-I.0158 TRA 7._407 TC3-1.|940 BAU J.O_'Z3 SCT 5885.6 _ 4j6.8 SG3 I_4.6 ST 1609.3 SR 314.3 SS 5_O.3
ROE .4224 RRA .3737 RC3 -.OL>03 FAU .00674 RRT .5768 _ .5638 RTF .9734 CRT -.1379 CRS ._176 CST -.9965

FOE -.3_3 FRA 1.B_87 FC3 -,0911BSP J9567 SG_ 5900.4 R_3 ,0006 RI3 .9734 LSA 1662.7 MSA 313.5 SSA 10.9

BOE 1.1001BRA 7,Z_34 Be3 1,|942 FSP -426 SGZ 5890.5 56_ 340._ THA 2.35 ELI I609.9 EL2 311.2 ALF 176,59

LAUNCH OATE FEE| TO 1969 FLIGHT TIME 216.O0 ARRIVAL 0ATE SEP J4 1969

HELIOCENTRIC CONIC OISTAN(E 613.346

RL 147.63 LAL .00 LCL 141.08 VL 26.L_0! GAL 16.I2 JZL 91.12 HCA 309.96 SMA 119.4J ECC .35$74 IN( 1.J206 V! 30.J79

RP 107.64 LAP .86 LOP 91.03 VP 16.802 GAP L;=O._B JZP 90.72 TAL ]45;J9 TAP 95.35 RCA 76.$7 APo I62.24 V2 3_.20_

RC ]99.701 GL -3.26 6P -10.56 ZAL 35.87 ZAP J68.9| £TS 255,36 ZAE 128.5_ ETE 186.56 ZAC 175.72 ETC 62.46 CLP 176.59

PLANETC)CENTRIC CONIC

C3 73.885 Wit. 8.596 OLA 19.30 RAL J06.25 RA0 6569.4 VEL 13.973 PTH 2.55 VHP 13.155 OPA 13.56 RAP 66.24 ECC Z.ZI60
LNCH 4ZMTH LNCH TIHE L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 6 24 26 3183.82 -26.28 109,73 359.32 79.05 7 17 32 2565.8 -27.52 101.30

90,00 23 45 49 4332.41 J0.55 190,75 347.01 63.57 25 ! 22 3932.4 6.9_ 183.95

IOO.O0 7 _? 45 2884.88 "28.22 88,02 359.73 79.71 B 45 50 2264.9 -29.35 79.40

100.00 0 59 7 4308,59 I2.31 173.38 346.10 62.55 2 10 55 3706.6 8.54 166.63

JIO.O0 9 31 33 2590.36 -33.21 66.62 .70 B1,37 10 15 4 J990.4 -34.04 57.4_

J|O .00 l 41 ZB 4j_5.87 16.74 160.80 343.38 59.75 2 5J 4 3575.9 JZ.60 154 .J4
OIFFERENTIAL CORRECTIONS C_BIT _ETERMINATION ACCURAC¢

T02-1.2_41 TRA 7.8_6 TO3 -.977_ _AU ._6_6 ST 1656.4 _ _0,3 55 _38.6

ROE .4336 RRA .3842 RC3 -.0144 FAU .O0_08 CRT -.|796 CRS .2434 CST -.9977
tO{ -.3f35 FRA 1.9404 re3 -.0595 BsP J959(3 LSA 1933.5 MSA _96.9 5SA J0.4

BOE 1.2966 BRA 7.6760 8C3 ,9776 FSP -4]2 EL/ 1657.2 EL2 295.3 ALF 178,29

MIO-(C)URS_ EX[CUTICN _(URACY

SGT 5861.4 S(,R 397.2 SG3 I20.5

RRT .5640 RR_ .5530 RW .976_

5874.9 R23 .0008 RI3 .9762

SG! 586_,7 S(;2 3_7.8 THA 2.L>O

L4UNCH O*TE FEB jO 1969 FLIGHT TIME 21_.00 ARRIVAL CATE SEP 16 J969

MELIC_CENTRIC CONIC CISTANCE 616.771

RL 147.63 LAL .00 LOL 141,06 VL 26.171 GAL 17.61 AZL 91.43 HCA 313.19 SMA 119.24 ECC .37_23 INC 1.4309 Vl 30.179

RP 107,62 LAP 1.04 LOP 94._6_P 36.789 GAP 21.54 ATP 90.96 TAL i44.49 TAP 97.67 RCA 74.J4 APO 164,34 V2 35.213

RC 201.39J GL -3.66 GP -10.39 ZAL 34.76 ZAP 168.66 ETS ?49.55 ZAE 1_6.72 ETE ]_.37 /AC I74.77 ETC 45,75 _LP 175.45

PLANE TOCENTRIC CONIC
C3 8_.777 VHL 9,_59 oLA 16._9 RAL 107,41RAO 6569.7 VEL 14.390 PTH ?.62 VHP 13.92_ CPA 13,65 RAP 90.35 ECC 2_4109

LNO4 AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? L4T INJ _ LONG

90.00 6 36 37 3191.57 -26.1_] 1|0.15 ?.6! 76.66 7 29 49 7591.6 -77.46 10_.72

90.00 73 4? 5? 4594.79 1Z.42 194._8 350.17 64.35 24 59 _7 3994.6 6.86 187.50

10t0.00 8 9 11 2993.05 -76.12 68.61 3.22 79.4? 6 57 ?4 ?293.0 -79.29 _0.90

10(3.00 0 56 55 4368.55 J4.17 176.87 349.76 63.40 ? 9 44 3766.5 10.49 170.01

II0.00 9 41 53 2(_3.07 -3].07 67.58 4.2_ 80._2 10 25 16 7003.1 -33.99 56.46

II0.00 J 40 43 4231.29 I8.61 164.01 346.63 60.80 ? 5| |5 3631.3 14.56 157.2|

01FrERENTIAL CORRECTIONS MI0-COURS£ EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

702-1.4424 TRA 8.547| TC3 -.7603 BAU .8944 .S_T 5833.| S6R 376.5 563 116.3 ST 1_97.7 SR 266.3 SS 556.3

ROE .4458 RRA .39J5 RC3 -.0091FAU .00337 RRT .3486 RRF .3396 RTF .9790 CRT -.7169 CRS .2670 CST -.99_5

FOE -.3865 FRA 2.0307 FC3 -.0336 6SP 19587 SG_ 5843.3 R_3 .0012 R13 .9790 LSA 1979.0 MS_ ?60.5 SSA 9.8

8OE 1.509_ _RA 8.3561 _C3 .7804 FSP -398 SGI 5836.8 S_2 314.6 THA 2.03 ELI 169_.7 EL2 ?79.4 ALF 176.0_

LAUNCH 0ATE FEB I0 1969 FLIC_T TIME 220.00 ARriVAL 0ATE SEP I# 1969

HELIOCENTRIC CONIC DISTANCE 619.691

leL 147.63 LAL .(30 LCI. J41,08 VL 26,142 GAL 19.26 A_ 91.78 KA 316.42 5144 119.06 ECC .4001| INC 1.77_7 Vl 30.179

107._9 LAP 1.22 LOP 97.52 VP 36.776 GAR _.96 AZP 91.29 TAL 143.72 TAP 100.J4 RCA 71 .43 _PO 166.77 V? 35.27!

RC Z03.0f16 GL -4.38 GP -10.24 ZAL 33.79 ZAP 16_._15 ETS 243.73 Z_E 127.84 ETE 188,17 ZAC 177.59 ETC 36,50 CLP 174.14

PLAME TC([NTR I ( CONIC

C3 100.071 VHL |0.004 DL4 17,94 R_L 108,41 RA0 6_.9 _L 14.880 PTH 2,69 VHP 14.766 OPA I4.10 RAP 92.39 £CC ?.6469

LNCH A1'MYH LN(.H TIME L-I TIME INJ LAT JNJ LONG INJ RT 45( INJ A_'MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
gO.O0 6 47 21 3_)0.08 -26.09 110.7_ 6.13 76,58 7 40 41 2600.1 -77.40 107.33

gO.OO _3 40 8 4634.J1 14.14 197.89 353.23 65.21 ?4 57 4? 4054.1 10.6_ 190.92

lO0.O0 B 19 17 2903.62 -77.99 89._ 6.53 79.04 9 7 40 ?303.6 -79.21 80.77

10(3.00 0 54 49 4423.81 15.89 180.23 357.3_ 64.34 ? 8 33 _875.8 17.30 173.29

1]0.00 9 50 42 7617.59 -32.91 68.69 7.60 80.18 IO 34 _ 2017.6 -33.91 59.59

lJO.O0 1 39 53 4284,6! 20.35 167.16 3'J0.00 61.93 2 5) 18 3_4.6 16.44 160,23

DIFFERENTIAL CORR£CTIONS NIO-_ [XECUTION 4CCUR_CY ORBIT OETEI_INATION ACCUR4CY

T02-].6716 TRA 9.2900 TO3 -._17 _AU ._0_0 S_T 5800.6 S_R 354.6 SG3 117.8 ST 1937.? 5R 777.5 SS 579.9

RD[ .4591 RRA .3947 RC3 -.0047 FAU .00142 I_RT .fl293 _ .3226 RTF .9616 CRT -.7510 CR5 .7694 CST -.9991

FOE -.4198 FRA 2.1313 FC3 -.0123 BSP 19352 S_ 3811.4 R_3 .0017 R13 ,9818 LSA _016.4 MS_ 264.3 554 9.3

602 J .7335 BRA 9.29_4 BE3 ,6_317 FS_ -3_5 _G| 3_03.6 ,_2 3(3_.7 THA 1.66 ELl J933.4 EL2 ?63.6 ALF 177.93

1654



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL. 4, 1968-69 _

LAUNCH CATE FEE] 11 1969 FLIGHT TIlE 70.00 ARRIVAL CATE APR 22 1969

HELIL'X;ENTR[C CONIC OISTANCE 178.403

RL 147.66 LAL .00 LOL 142.09 VL 25.891 GAL -5.06 AZL 87.94 HCA 78.00 SMA 117.73 ECC .26809 INC 2.0563 vj 30.173

RP 10(-1.19 LAP 2.01 LOP Z10.09 VP 36,416 GAP -|4.86 AZP 89.57 TAL 194.14 TAP 171.14 RCA 86.17 APO 149.30 v2 35.027

RE 46.364 CL 10.27 GP 11.46 ZAL 1._0,05 ZAP 11.48 [T5 276.32 ZAE J52.69 ETE" 8.04 ZAC 127.61 ET( 154.53 CLP -.71

PL &NE TC_ENTR IG CONIC

C3 16.960 VHL 5.192 CLA 17.88 RAL 15.86 RAD 6568.1 VEL 11.179 PTH 2.19 VHP 9.769 OPA 23.33 RAP 33.18 ECC 1.4437

LNCH &ZMTH LNCH TIlE L-I TIlE INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

90,0(3 0 34 52 2879.64 -28.32 87,65 ;_49.30 89.90 1 22 52 2279.6 -28.0.) 78.99

91],OO 17 26 19 4338.70 4.50 179.73 24J,04 62.01 J8 38 38 3739.7 ,72 J73,09

IOO.00 2 6 44 2583.38 -Z9.87 65.84 249.28 9| .21 2 49 48 1983.4 -29.38 57.06

lOO,OO I_ 37 8 4110.19 5.86 162.|9 240.29 60.64 19 45 38 3510,2 1.91 155.6.)

110.OO 3 38 Z 2297.73 -53.69 43._D 249.04 94.74 4 46 L_] 1697.7 -32.86 34.81

110.OO 19 22 20 3968.61 9.31 149.34 238.18 56.96 20 28 28 3368,6 4,89 143.04
DIFFERENTIAL CORRECTIONS NID-COURE EXECUTION ACCURACY CR81T DETERMINATICN ACCURACY

TOE -.2734 TRA -.4292 TC3 .4290 BAU .1572 ,_T 732,9 `%R 436.6 `%3 88.6 ST 336.9 SR 404.2 SS 122.2

ROE -.3640 RRA .129_ RC3 .0788 FAU .03045 RRT .2590 RRF -.300_ RTF -.6820 CRT .8408 CR5 .9617 CST .9142

FOE .i178 FRA .0}08 FC3 -.9778 85P 2104 `%8 853.1 R'Z3 -.0415 R13 -.6927 LSA 519.6 MiSA I45.8 SSA 22.9
BOE .4553 BRA .4483 8C.) .4362 FSP -215 .SGI 745.6 S(;2 414.5 THA 12.78 ELI 505.6 EL2 145.8 ALF 51.15

LAUNCH DATE FEB II 1969 FLIGHT TIME 72.00 ARRIVAL DATE APR 24 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .(30

RP 108.23 LAP 1.86

RC 47.558 GL 9.84

PLANE T(XENTR IC CONIC

C3 24,916 VHL 4.9'92 DLA 16.BO RAL
LN_ AZMTH LN(H TINE L-I TIME INJ LAT

90.00 0 39 34 2819.14 -28.24
90.00 17 9 )(3 4360.Z'0 5.19

1C_3.O0 2 I0 28 2526.00 -29.71

1130.00 18 21 18 4128.57 6.48

110.00 3 39 49 2246.46 -33.53

110.00 19 8 26 3980.87 9.76

DIFFfERENTIAL CCRREC TIONS

TOE -.2651 TRA -.4057 TC3 .4962 B,QJ .169(]

RCE -.3503 RRA .1307 RE3 .1063 FAU .03293

FDE ,1156 FRA .OO52 FC3-1.1443 8SP 2_16

BOG .439.) BRA .4262 8C3 .5074 IrSp -246

OISTANCE 185.156

LOL 142.O9 VL 26.135 GAL -5.08 AZL 88.12 H(A 81.20 ,_A 119.07 ECC .255O! INC 1.8776 Vl 10.173

LCP 223.29 VP _.577 GAP -13.84 AZP 89.71 TAL _95.25 TAP 276.45 RCA 88.71APO 149.44 V2 35,013
GP 12.16 ZAL I2|.84 ZAP 12.49 ETS 286.14 ZAE I50.96 ETE 9.69 ?AC 128.18 ETC 153.50 CLP -2.86

14.34 RAO 6568.0 VEL J2.095 PTH 2.16 VHP 9.204 OPA 24.37 RAP 33.93 ECC 1.4101

INJ LCNG INJ RT AS( INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

83.22 245.80 92.Jl i 26 33 2219.1 -27.65 74.61

|80.94 238.I2 62.12 18 22 Jl 3760.2 ! .42 174.29

61.58 245.72 95.45 2 52 34 1926.0 -28.92 52.86
163.21 257.41 60.75 19 30 6 3528.6 2.53 156.64

39.94 245.31 97.06 4 17 15 1646.5 -32.19 30.96

150.00 235.41 57.08 20 14 47 3380.9 5.36 143.68

MIO-_,SC. E)(E(UTION ACCURACY ORBIT OET_RMINAfION ACCURACY

SGT 758,0 .SGR 444.4 SG3 99.4 ST 337.8 SR 404.8 SS 109.0

RRT .2930 RRF -.3397 RTF -.6989 CRT .8449 CRS .9620 CST .8890

St-,B 878.6 R23 -.0483 RI3 -.7114 LSA 518.0 MSA 144.5 5SA 24.8
`%(;1 773.8 -`%2 416.2 THA 13.82 ELl 507.1 EL2 144.3 ALF 51 .08

LAUNCI4 DATE FE6 11 1969 FLIGHT TIME 74.00 ARRIVAL DATE APR 26 1969

HELIC_ENTRIC CONIC

RL 147.66 LAL ,00

RP 108.27 LAP 1.69

RE 48.883 GL 9.32

PLANE TC(ENTRIC CONIC

C3 2.).20.) VHL 4.817 CLA

LNCH AZMTH LNCH TIME L-I TIHE INJ LAT

90.00 0 44 52 2758.45 -28.01
90,00 16 52 23 4385.96 6.01

I(30.OO 2 J4 49 2468.38 -29.40

100.O0 18 5 8 4151.26 7.23

110.oo 3 42 11 2195.00 -33.03

110.00 18 54 15 3997.40 10.37

DIFFERENTIAL CORRECTIONS

TOE -.2551 TRA -..183J TC3 .5647 8AU .JBO4

RCE -.3370 RRA..1326 RE3 .1392 FAU .03571

FOE ,0993 FRA -.0238 FC3-1.3323 8,_ 2313

BOE .4Z27 BRA .4054 6C3 .5816 FSP -282

DISTANCE 191.908

LOL 142.O9 VL ?6.355 GAL -5.12 AZL 88.30 HCA 84.40 SMA 120.33 ECC .24.)22 INC 1.7020 Vl 30,173

LOP 226.49 VP 36.722 GAP -12.87 AZP 89.85 TAL 196.40 TAP 280.B0 RCA 91.06 APO 149,59 V2 .)5.000

GP J2.94 ZAL 123.65 TAP 13.88 ETS 294.47 ZAE 149.41ETE 11.35 ZAC 128.63 ETC 152.41 CLP -5.07

15.63 RAL 12.86 RA0 6567.9 VEL 12.024 PTH 2.15 VHP 8.670 0PA 25.45 RAP 34.59 EGG 1.3819

INJ L_G INj RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

78.80 242.45 94.3? 1 30 51 2158.4 -27.12 70.24

182.39 2_5.39 67.28 18 5 29 3786.0 2,25 175.73

57.32 242.31 95.67 2 55 57 J8_.4 -28.30 48.69

164,47 234.72 60.92 19 14 19 3551.3 3.30 157.89

36.00 241.75 99.34 4 18 46 1595.0 -31.39 27.16

150.89 232.82 57.25 EO 0 52 3397.4 5.98 144;55

MIO-COURSE EXECUTION ACCURACY C_BIT 0ETERMINATION ACCURACY

`%T 782.2 _ 453.3 `%3 IJI.4 ST .)35.4 SR 403.9 SS 93.3

RRT .3_2 RRF -._37 RTF -.7141 CRT .8470 CRS .9530 CST .8431

`%6 904.1 R23 -.0567 R13 -.7289 LSA 513.0 MSA 143,2 5sA 27.0
£_I 802.0 _,2 417.4 THA 14.98 ELI 505.3 [L2 142.5 ALF 51.22

LAUI_H DATE" FEB 11 1969 FLIGHT TIME 76.00 ARRIVAL DATE APR 28 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 108,31 LAP 1.53

RC 5(3.327 GL 8.70

PLANETOCENTRIC CONIC

C3 21.768 VHL 4.666 DLA 14.37 RAL

Lf_.J_ AZMTH LN(H TIME L-I TIME INJ LAT
90.00 0 50 44 2697,98 -27,63

9(],00 16 35 12 4415.46 6.94

100.00 E 19 45 2410.9| -28.94

1OO.00 17 48 52 4177.75 8.10

110.00 3 45 9 2143.66 -32.40

110.O0 18 39 57 4017.77 11.12
DIFFERENTIAL CCRRECTIONS

TOE -.2434 TRA -.3609 T(3 .6331 BAU .1914

ROE -.3240 RRA .1355 RE3 .1781 FAU .03882

FOE .0778 FRA -.0567 FC3-1.5440 BSP 2429

BOG .4052 BRA .3855 8C3 .6576 FSP -321

DISTANCE 198.656

LOt. 142.09 VL 26.555 GAL -5.|6 AZL 88.47 P_A 87.59 SMA I21.49 ECC .23265 INC 1,5285 Vl 30.I73

LOP 229.69 VP 36.853 GAP -11.95 AZP 89.94 TAL 197.59 TAP 285.18 RCA 93.22 APO 149.75 V? 34.987

GP 13.79 ZAL 125.47 ZAP 15.60 ET$ 3OI.31ZAE 148.O4 ETE 13.08 ZAC 128.95 ETC 151,28 CLP -7.36

11.44 RA0 6567,9 VEL 11.964 PTH 2.13 VHP 8.166 OPA 26.58 RAP 35.15 EGG 1.3583

_NJ LCN(; JNJ RT A._C ]NJ AZ]ATH ]NJ TIME PO CST TIM INJ 2 LAT JNJ 2 LONG
74.42 239.29 96.48 1 35 42 2098.0 -26.44 65.95

184.06 232.87 62.48 17 48 48 3815.5 3.20 177.37

53.11 239.10 97.84 _ 59 56 I810.9 -27.55 44.59

165.95 232.24 61.13 18 58 30 3577.6 4.19 159.35

32.13 2_8.41 101.55 4 20 53 1543.7 -10.47 23.45

152.00 230.42 _7.47 19 46 55 3417,8 6.75 145.63

MI0-COt._._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,.qGT 804.8 5GR 464.I S_3 124.9 ST 329.4 S,R 401.2 SS 75,5

ART .3709 RRF -.431B RTF -.7278 CRT .8471 CRS .9158 CST .7475

`%B 929.0 R23 -.0662 R13 -.7454 LSA 504.2 MSA 14J .9 SSA 29.5

•%1 829.6 SC2 418.1 THA 16.33 ELI 499.7 EL2 140.6 ALF 51 .59

1655



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH 0ATE FEB 11 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 108.36 LAP 1.36

RE 51.881 GL 7.99

PLANE TOC£NTRI C CON|C

C! ?0.570 VHL 4,555

LNCH AZMTH LNCH TII_
90.00 O 57 8

gO.D0 16 18 8

100.00 2 75 14

100.00 17 32 43

110.00 3 48 43

FLIGHT TIE 78.00 ARRIVAL CATE APR 30 1969

01 STANCE _05.394

LOL 142.09 VL 26.735 GAL -5.21 AZL 88.64 PICA 90.78 SMA 122.57 ?CO .2232D INC 1.3559 vl 30.173

LOP 232,88 VP 36.971 GAP -11.07 ASP 90.02 TAL 198.79 TAP 289.58 RCA 95.81 APO 149.92 V? 34.974

GP 14.75 ZAL 127,25 ZAP 17.60 £TS 506.87 ZAE 146.87 ETE 14.90 ZAC 129.I3 [TC 150.12 CLP -9.73

0LA 13.0] RAL 10.10 RAO 6567.8 VEL 1|.914 PTH 2.12 VHP 7,692 DPA ,_7.77 RAP 35.58 ECC 1.3385

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ AsrNTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

_.638,07 -27.09 70.11 236.34 98,58 ! 41 6 21038.1 -25.63 61.75

4448.14 7.96 185.91 230.58 62.74 17 32 17 3848.1 4.24 179.21

2353.91 -28.34 48.98 236.11 99.93 3 4 28 1753.9 -26.68 40.58

4207.53 9.08 167.62 229.99 61.40 18 42 51 3607.5 5.19 160.99
21092.71 -31.64 28.35 235.31 103.66 4 23 36 1492.7 -29.-44 19.84

1i0,00 18 25 44 4041.50 11.99 153.29 2_8.25 .57.75 19 33 5 3441,5 7.64 146.89

0ZFFERENTIAL CORR1ECTIONS MID-COURSE EW_ECUTION ACCURACY CRSIT DrTERMINATION ACCURACY"

TDE -.2302 TRA -.3400 TC3 .6989 8AU .9018 ,._T 825.1 _ 477.4 ,._3 140.0 ST 320.0 5R 396.4 55 58.3

ROE -.3106 RRA .1393 RE3 .2236 FAU .04230 RRT .4J41 RRF" -.48_ RTF -.7395 CRT .8444 CRS .7821 CST .5195

FOE .0503 FRA -.0934 FC3-1.7803 eSP 2530 sr_ 953.3 R_3 -.0775 R13 -.7608 LSA 492.0 NSA 140.9 554 32.3

60E .3867 8RA .3674 8C3 .7338 FSP -367 SGI 856.4 $62 418.6 THA 17.88 EL1 490.2 EL2 J38.6 ALF 52.17

LAUNCH OATE FEB 11 1969 FLIGHT TINE 80.O0 ARRIVAL (]ATE MAY 2 1969

HELIC_ENTRIC CONIC 0ISTANCE 212.121

RL 147.66 LAL .00 LOt. 142.09 VL 26.897 GAL -3.26 AZL 88.82 /'/CA 93.97 SMA 123.56 ECC .21480 INC I .1832 Vl 30.173

RP 10,9.40 LAP 1.18 LCP 236,07 VP 37.076 GAP -10.23 AZP 90.08 TAL 200.00 TAP 293.97 RCA 97.02 APO 150.10 V2 34.961

RC 53.536 GL 7.18 6P 15.80 ZAL 128.99 ZAP 19.86 ET$ 3|1.37 2AE 14§.87 ETE 16.86 ZAC I29.13 ETC 148.93 CLP -17.I9
PLANE TOCENTR I C CONIC

C3 19.570 VHL 4.424 OLA I1.64 RAL 8.87 RAO 6§67.8 VEL 1J.872 PTH 2.|| VHP 7.247 DPA 29.01 RAP 35.86 ECC 1.3221
LNCH AZMTH LNCH TIN? L-I TIME IN! LAT IN! LONG IN! RT A_ IN! AZ)4TH IN! TIME PO CST TIN ]NJ 2 LAT IN! 2 LONG

90.00 1 4 2 2578.94 -26.42 65.9_ 233.63 100.58 I 47 1 1978.9 -24.69 57.67

90.OO 16 I L_ 4483.53 9.06 187.93 228.55 63.06 17 16 6 ]863.5 5.37 181.19

100.OO 2 31 17 _297.59 -27.61 44.96 Z33.36 10|.93 3 9 34 1697.6 -25.69 36.68

100.00 17 16 49 4240.11 10.13 |69.47 _27.98 61.73 18 27 3010 3640.1 6.28 162.80
110.00 3 52 5I 2042.33 -30.77 24.68 232.47 105.67 4 26 53 1442.3 -28.32 16.35

110.00 18 11 44 4068.14 12.95 J54.75 LPZ6.3| 58,09 19 19 32 3468,1 8.64 J48,3J
OlFFER1ENTIAL CORRECTIONS MI0-COURSE EX[CUTION ACCURACY CRSIT OET£RMINATION ACCURACY

TO(: -.2154 TRA -.3902 T(3 .7607 8AU .2117 SGT 842.6 SGR 494.2 5G3 156.9 ST 307.2 SR 3_9.2 5.5 49.3

ROE -.2972 RRA .1440 RC3 .2763 rAU .04617 RRT .4fl94 RRF -.fi389 RTF -.7496 CRT .8387 CR5 .3717 CST .0(]42

FOE .0159 FR4 -,1341 FC3-2.0426 8SP 2626 _IB 976.8 R23 -,O902 R13 -.7757 LSA 476.8 Ms/, 140.3 SSA 35.3

80E .3670 BRA .3511 8C3 .8093 FSP -418 561 882.3 S(;2 419.2 THA 19.70 £L1 476.6 EL2 136.6 ALF 52.95

LAUNCH 0ATE FEB II 1969 FLIGHT TIME _qs,0O ARRIVAL CATE HAY 4 1969

HELIOCENTRIC CONIC

RL |47.66 LAL .DO

RP J08.43 LAP | .DO

RC 55/282 GL 6.29
PLANE TO(ENTR IC CON]C

C3 18.73_ VHL 4.329

LNCH AZNTH LNCH TIME

90,00 I 11 28

90,00 15 45 2

|00.00 2 37 51

100.00 17 1 19

110.OO 3 57 34

110.00 17 58 6

0ISTANCE 218.832

LOL 142.09 VL 27.042 GAL -5,31 AZL 88.99 HCA 97.16 SHA |24.46 ECC .20716 ]NC 1.O093 V| 30.|7]

LOP 239.26 VP 37.169 GAP -9,4] AZP 90.13 TAL 201.19 TAP _98.3_ RC4 98.65 APO |§0.27 v? ]4.948

GP 16.97 Z4L 130.65 ZAP 22.35 ETS 315.06 ZAE J45.06 [T[ 19.01 ZAC 128.95 ETC |47.74 CLP -|4,76

OLA 10.19 R_L 7.79 RA0 6567.8 VEL IJ.837 PTH 2.10 VHP 6.830 CPA 30.32 RAP 35.98 ECC 1.3O84

L-I TIME IN! LAT IN! LONG IN! RT AE IN! AZMTH IN! TIME PO CST TIN _NJ 2 L4T ]NJ ? LONG
2520.75 -25.63 61,84 231.17 102.47 I 53 29 |920.8 -23.65 53.72

4521._I_ 10.21 190.10 226.78 63.45 17 0 23 3971.2 6.57 |83.37

2242,12 -26.77 41.05 2_0.87 103.82 3 15 14 1642.1 -24.60 32.9?
4275.07 11.2§ 171.46 2_6.23 62.12 18 12 34 3675.J 7.44 |64.75

1992.66 -29.81 21.14 229.90 107.57 4 30 47 1392.7 -27.11 17.98

4097.29 13.99 156.37 224.63 58.49 19 6 23 3497.3 9.72 149.87
OIFFERENTIAL CORRECTIONS

TOE -.1992 TRA -.3019 TC3 .8162 BAU ._2|2

ROE -.2826 RRA .1499 RC3 .3372 FAU .05048

FO_ -.02_ FRA -.1787 FC3-2.3323 8SP 2721

80E .3438 BR_ .3370 8C3 .8831 FSP -475

LAUNCH {)ATE FEB 11 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00 LOL 142.09 VL 27.172 GAL

RP 108.47 LAP -82 LCP 242.44 VP 37.252 GAP

MID-COURSE EX[CUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_T 856.5 SC,R 515.6 SG3 17_.7 ST 291.3 5R 379.| SS 59.4

RRT .5052 RR_ -.5957 RTF -.7577 CRT .8286 CRS -.2|97 CST -.5750

SC,B 999.7 R23 -.1045 R13 -.7899 LSA 459.2 MS_ I40.5 SSA 38.6

.561 907.2 SG2 420.1 THA 21.82 ELI 458.7 EL2 134.8 ALF 53.92

FLIGHT TIME 84.00 ARRIVAL GATE MAY 6 1969

DISTANCE 225.526

-5._45 AZL 89.J7 HCA 1130.35 ,Si4_ 125.29 ECC .20079 INC .8330 Vl 30.173

-8.67 AS'P 90.15 TAL _oO2.35 TAP 302.69 RC_ 1130.13 _PO 150.45 V2 34.936
RC 57.109 GL 5.31GP 18.27 ZAL 132.22 ZAP 25.07 ETS 318.12 ZAE 144.40 ETE 21.38 ZAC 128.57 £TC 146.56 CLP -17.46

PLANETOCENTRIC CONIC

C3 I_.046 VHL 4.248 0LA 8.71 RAL 6.76 RA0 6567.7 VEL 1i.808 PTH 2.09 VHP 6.442 0PA 31.70 RAP 35.90 ECC 1.797_

LNCPI AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZI4TH IN! TIME PO CST TIM IN! 2 LAT IN! ? LONC

gO.O0 I 19 25 2463.53 -24.73 57.89 _'_8.97 104.26 2 0 29 J863.5 -22.53 49.91

90.00 15 29 11 4560.81 11.41 192.39 225.26 63.91 16 45 12 3960.8 7.Bl 185.56

i[30.00 2 45 0 2187.52 -25.83 37.27 2"28.6fi J05.EU 3 21 27 1587.5 -23.43 29,28

I[30.O0 16 46 18 4312.05 12.4_ 173.58 224.74 62.59 17 58 JO 371_.1 8.65 166.87

110.00 4 2=53 1943.76 -28.75 17.72 227.61 109.34 4 35 17 1343.8 -?fi.84 9.75
110.00 17 44 53 4128.38 15.10 158.12 223.90 58.96 J8 53 42 3528.6 10,88 |51,56

OIFFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.1806 TRA -.2841 TC3 .866_ BAU .2310 SGT 867.0 _GR 543.1 SG3 196.8 ST 270.9 5R 365.4 SS 87.9

ROE -.2666 RRA .1569 RE3 .4074 FAU .05529 RRT .5510 RRF -,6531 RTF -.7659 CRT .8119 CRS -.5565 CST -.8336

FOE -.0800 FRA -.2280 FC3-2.6523 8SP 2848 SGB 1023.0 R23 -.IIBO R13 -.80§8 LSA 439.2 MSA 141.3 SSA 4|.9

80E .32;_ _'_A .3246 BE3 .9575 FSP -542 SG1 9_2.1 $62 421.6 THA 24.33 ELI 435.0 EL? t 137.8 ALF 55.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH CATE FEB 11 1969 FLIGHT TIME 86,00 ARRIVAL DATE MAY B 1969

HELIOCENTRIC CONIC DISTANCE 232.Z00

RL 147.66 LAL .00 LOL J42,09 VL 27,287 GAL -5.40 AZE 89.35 HCA 103.55 SMA 126.04 ECC .19502 INC .6§33 VI 30.173

RP 108.51 LAP ,64 LOP 245.62 VP 37.524 GAP -7.94 AZP _0.15 TAL 203.46 TAP 306.98 RCA I01.46 APO 150.62 V2 34.92)

RE 59.010 GL 4.25 GP 19.7I ZAL |33.67 ZAP 28.0| £TS 320.71 ZAE 143.89 ETE 24.04 ZAC 127.96 ETC 145.42 CLP -20.31

PLANE TOCENTRIC CC_NIC

C] 17.473 VHL 4.180 DLA 7,19 RAL 5.91RAO 6567.7 VEL 11.784 PTH 2.08 VHP 6,083 0PA 33.15 RAP 35.60 ECC 1.2876

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PC) CST TiM INJ 2 LA T INJ 2 LONG

90.00 ! 27 55 2407.24 -23.73 54.07 227.05 105.92 2 6 2 1807.2 -21.32 46.23
90.00 15 13 55 4602.08 |2.6] 194.81 224.02 64.45 16 30 37 4002.1 9.09 187.92

100.00 2 52 42 2133.78 -24.79 33.6! 226.70 107.26 3 28 |6 1533.8 -22,19 25.77

1(30.O0 16 31 49 4350.76 13.62 175.83 223.52 63,13 17 44 20 3750.8 9.9l 169.00

110,00 4 8 49 1895.61 -77.62 14.43 225.61 110.99 4 40 24 1295.6 -24.52 6.64

110.00 17 32 12 4161.71 16.25 159.99 22_.03 59.51 I_ 41 33 3561.7 12.09 153.36

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMiNATION ACCURACY

TOE -.1631 TRA -.2702 TC] .9024 BAU .2395 .%T 871.0 SCR 578.0 .%3 219.6 ST 251.1 ,SR 348.1 SS 125.9

ROE -.2469 RRA .1650 RC} .4870 FAU .06048 RRT .5926 _ -.7085 RTF -,7667 CRT ,7881 CRS -.6949 CST -.9151

FOE -.1429 FRA -.2795 FC3-2,9964 BSP _3I _ 1045.3 R23 -.1344 R|3 -,8194 LSA 421.3 MSA I43.4 SSA 45.0

8GE .2976 BRA .3166 8C3 1.0254 FSP -614 .%1 955.2 SG2 424.5 THA 27.28 ELI 408.6 EL2 131.7 ALF 56,44

,LAUNCH DATE FEB 11 1969 FLIGHT TIME BB.O0 ARRIVAL DATE MAY 10 1969

PELIC(ENTRIC CONIC DISTANCE 238.8§1
RL 147.66 LAL .00 LCL |42.09 VL 27.389 GAL -§.44 AZL 69.53 PEA 106.71 SMA 126.71 ECC .18997 INC .4687 Vl ]0,173

RP 108.55 LAP .4§ LOP 248.80 VP 37._88 GAP -7.24 AZP 90.J4 TAL 20204.50 TAP 311.21 RCA 102.64 APO 150.78 V2 34.9|I

RE 60.976 GL 3.10 GP 21.30 ZAL 135.00 2AP 3|.17 ETS 322.95 ZAE 143.49 ETE 27.02 ZAC 127.12 ETC 144.35 CLP -23.31

PLANE.TOCENTRZC CONIC
C3 16.999 VHL 4.123 OLA 5.63 RAL 5.21RAO 6567,7 VEL 11.764 PTH 2.OB VHP 5.752 CPA 34.69 RAP 35.03 ECC 1.2798
LNC_ AZMTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT A,_K_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_m_ l 37 1 2351"75 -22.64 50.36 225.39 107.47 2 16 I3 1751.7 -20.04 42.66

90.00 14 59 13 4644.86 13.67 197.33 223.04 65.07 16 16 38 4044.9 10.40 190.3_

IOO.O0 3 I J E080.79 -23.67 30.07 225.02 108.81 3 35 42 1480.8 -20.89 22.38

100.00 16 17 54 4391.05 14.85 178.19 222.56 63.76 17 3I 5 3791.0 11.21 171.30

110.00 4 15 22 J848.1I -26.42 11.26 223.88 112.52 4 46 10 1248.1 -23.14 3.64

110.00 _7 20 2 4196.49 I7.44 161.91_ 221.12 60.13 18 29 59 3596.5 13.34 155.2_

DIFFERENTIAL CORRECTIONS MID-COURS, E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.J4_7 TRA -.2594 TC3 .9251BAU .2478 .%T 868.4 _ 621.7 SG} 244.5 ST 230.9 SR 326.4 Ss 17O.S

RD6 -.2287 RRA .I 740 RC3 .5772 FAU .06607 RRT .6286 RK'F' -.7601 RTF -.7681 CRT .7510 CRS -.7570 CST -.9395

FD£ -.2176 FRA -.3323 FC3-3.3651 BSP 3007 _ J068.0 1_3 -.1505 RJ3 -.8333 LSA 406,5 MSA 146.4 SSA 47.5

BOE .2712 BRA .3123 8C3 I .0904 FSP -692 5G1 977.9 SG2 429.4 THA ]0.78 ELI 377.6 EL2 131 .3 ALF 57.57

LAUNCH 0ATE FEB II 1969 FLIGHT TIME 90.00 ARRIVAL DATE MAY lZ 1969

HELIOCENTRIC CONIC OISTANCE 245.479
RL 147.66 LAL .DO LOL 142.09 VL 27.479 GAL -5.48 AZL 89.72 PEA 109.89 SHA 127.31 ECC .18557 INC .27_1 Vl 30.173

RP 108.58 LAP ,26 LOP 251.98 VP 37.443 GAP -6._7 AZP 90.09 TAL 205.47 TAP 315.36 RCA 103.68 APO 150,93 V2 34.900

RE 63.000 GL 1.87 GP 23.06 ZAL 136.18 ZAP 34.56 ETS 324.96 ZAE 143.17 ETE ]0,39 ZAC 126._1 ETC 143.37 CLP -26.48

PLAN[TOCENTRIC CONIC
C3 16.6OB VHL 4.O7S OLA 4.05 RAL 4,66 RAO 6567.7 VEL 11.747 PTH 2.07 VHP S.450 DPA 36.29 RAP 34.J8 ECC 1.2733

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 _AT INJ 2 LONG

90.00 I 46 46 2296.83 -21.48 46.76 224.00 108.91 2 25 3 1696.8 -18.70 39.19

90.00 14 45 5 4689.10 15.13 199,98 222.33 65.77 16 3 14 4089.1 11.73 192.95
1(30.00 3 10 0 2'028.34 -ZZ.48 26.63 223.62 I10.24 3 43 49 1428.3 -19.52 19.0_

100.00 16 4 32 4432.83 16.09 180.67 221.87 64,47 I7 I8 25 3832.8 12.52 173.70

llO.O0 4 22 36 I80I.J2 -25.16 8.19 222,4] I13.94 4 52 38 120J,l -21.71 ,74

110.00 17 8 25 4232,8I 18.66 I64.10 220.47 60.83 18 18 58 3632.8 14.63 157.30

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.%T 857.9 .%R 675.9 .%3 271.1 ST 210.6 SR 299,5 SS 221.0
RRT .6566 RRF -.8064 RTF -.7636 CRT .7003 CRS -.7828 CST -.9396

1092.2 R23 -.1642 R|3 -.8484 LSA 397.6 MS4 149.6 SSA 49.Z

.%1 1001.0 .%2 436.9 THA 34.94 ELI 34I .6 EL2 13I ._ ALF 58.58

DIFFERENTIAL CORRECTIONS

TOE -.1283 TRA -.2316 TC3 .932§ BAU .2561

ROE -.2053 RRA .1840 RC3 .6789 FAU .07202

FOE -.3060 FRA -.}859 FC3-3,754_ BSP 3090
BOE .2421 BRA .3117 BC3 1.1535 FSP -777

LAUNCH DATE FEe 11 1969 FLIGHT TIME 92.(]0 ARRIVAL DATE MAY 14 1969

HELIOCENTRIC CONIC
RL 147,66 LAL .00

RP 108.62 LAP .07

RE 65.076 GL .54

PLANETC_ENTRIC CONIC

C3 16.290 VHL 4.036

LNCH AZMTH ,LNCH TIME
90.00 I 57 15

9O.OO 14 31

1(30.00 3 19 43

I00,00 15 51 41

110.00 4 30 35

110.OO 16 57 19

DIFFERENTIAL CORRECTIONS

TOE -.110§ TRA -.2458
ROE -.1776 RRA .1953

FOE -.4111 FRA -.4401

BOE .2092 BRA .3139

0ISTANCE 252,082

LO.. 142,09 VL 27.557 5AL -5.50 AZL 89.92 NCA 113.06 SMA 127.83 ECC .18175 INC .0785 Vl ]0.173
LOP 255.16 VP 37.490 GAP -5,93 AZP 90,03 TAL 206.35 TAP 319.42 RCA 104.60 APO 151.07 V2 34.889

GP 24.98 ZAL 137.21 ZAP 38.17 £TS 326.82 ZA£ 142.87 ETE 34.20 ZAC 124.63 ETC 142.52 CLP -_9.86

OLA 2.44 RAL

L-I TIE INJ LAT
2242.20 °20.23

4734.88 16.39
1976.16 -21.21

4476,16 J7.35

J754.39 -_3.84
4270.69 19.90

TC3 .9261BAU .2657

RC3 .7942 FAU .07833

FC3-4.1627 BS.P 3216

8C3 1.2200 FSP -873

4.27 _A0 6567.7 VEL 11.733 PTH 2.07 VHP 5.179 0PA 37.98 RAP 32,99 ECC 1.2681

INJ LONe INJ RT A._ INJ AZMTH INJ TIME PC) CGT TIM INJ 2 LAT INJ _ LONG

45.24 _'Z2.BB 110.25 2 34 37 1642.2 -17.29 35.80

202.75 2_1._8 66.58 15 50 24 4134.9 I3.D8 195.63

23.27 2_"_.48 111.57 3 52 39 1376.2 -18.09 15.86

|83._ 221.43 63.27 17 6 17 5876.2 13.87 176.21

5.21 221.25 115.26 4 59 49 1154.4 -20,23 357.92

166.33 _dO.O8 61.62 18 8 ]0 3670.7 15.96 159.43
NI0-CCUR,_E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

.%T 839.9 _ 742.6 .%3 299.6 ST 190.0 SR 266.1 SS 278.0

RRT .6764 RRF -.8468 RTF -.7561 CRT .618_ CRS -.7835 CST -.9232

•_ 1121.1 R23 -.1705 R13 -.8660 LSA 398.4 MSA I51.7 SSA 49.9
.%1 1028.3 .%2 446.8 THA 39.83 ELI 298.7 EL2 133.l ALF 59.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH DATE FEB 11 1969 FLIGHT TIE 94.00 ARRIVAL GATE MAY 16 ]969

HELIC(ENTRIC CONIC

RL 147.66 LAL ,O0 LOt. 142.09 VL 27.645 GAL

RP 108.65 LAP -.11 LOP 258.33 VP 37.530 GAP

RE 67.198 GL -.88 GP 27.08 ZAL J38,07 ZAP

PLANE TOCENTR[C CONIC

C3 16.034 VHL 4.004 CLA

LNCH AZMTH LNCH T]N_ L-I TIH(_

90.00 2 8 33 2187.49

90.00 14 18 _O 4784.37

]00.00 3 3(3 16 19Z3.92

i00.00 15 39 18 4521.17

lJO.OO 4 39 21 1707.66

110.00 16 46 42 4310.19
0IFFERENTIAL CORRECTIONS

TOE -.0966 TRA -.2457 TC3 .8954 BAU .2754

R0E -.1453 RRA .2066 RC3 .9214 FAU .08462

FOE -.5290 FRA -.4876 FC3-4.5690 BSP 3314

8CE .1744 6RA .3210 BC3 1.2848 FSP -967

0ISTANCE 258,659

-5.53 AZL 90.13 HCA 1J6.24 5NA

-§.32 AZP 89.94 TAL 207,14 TAP

42.02 ET$ 328.63 7AE 142.54 ETE

128.30 ECC .17844 INC .1271 VI 30.173

323.38 RCA 105.40 APO 151.19 v2 34.878

38.47 ZAC 122.98 ETC 141.84 (LP -35.45

.79 RAL 4.04 RA0 6S67.6 VEL 11.723 PTH 2.07 VHP 4.938 OPA 39.73 RAP 31.43 ECC 1.2639

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

-18.90 39.77 222.02 111.48 2 45 0 1587.5 -15.82 32.46

17,65 205.66 221.70 67.49 15 38 Z 4182.4 14.45 t98.45

-19.87 19.97 221.60 112.81 4 2 20 1323.9 -16.61 12,70

18.61 186.03 221.27 66.17 16 54 40 3921.2 15.23 178.86

-22.45 2.29 220.33 116.48 5 7 49 1107.7 -18.71 355.15

21.17 168.70 219.96 62.51 17 58 32 3710.2 17.32 J61.69

MI0-COUR_ EXE_CUTION ACCURACY ORBIT CETERMINATION ACCURACY

`%T 810.5 S(,R 821.6 ,5(,3 328.4 ST 175.2 _ 227.1 55 338.3

RRT .6815 RRF -.8802 RTF -.7380 CRT .4988 CRS -.7571 CST -.895G

1154.2 R23 -.1717 R13 -.8637 LSA 413.9 MSA 151.5 S54 49.4

S_1 1058,3 S_2 460,5 THA 45.57 ELI 252.1 EL2 136.8 ALr 59.89

LAUNCH 0ATE FEB II 1969 FLIGHT TIME 96.00 ARRIVAL 0ATE MAY I_ I969

hELIOCENTRIC CONIC
RL 147.66 LAL .00

RP 108.68 LAP -,30

RE 69.360 GL -2.40

PLANETC_ENTRIC CONIC

C3 15,833 VHL 3.979
LNCH ATHTH LNCH TIME

90.OO 2 2O 49

90.00 14 5 33

100.610 3 41 44

100.00 15 27 18
110.00 4 49 2

110.OO 16 36 30

DISTANCE 265,210

LOL 142.09 VL 27.663 GAL -5.54 AZL 90.]5 H(J 119.41 _IA 128.70 ECC .17558 IN( .3468 VI 30.173
LOP 261.50 VP 37,563 GAP -4,73 AZP 89.83 TAL L;_O7.83 TAP 327.23 RCA 106.J0 APO 151.30 V2 34.867

GP 29.36 ZAL 136,75 ZAP 46.00 ETS 330.4§ ZA£ |42.J_ ETE _3,2_ ZA( 12J,O4 ETC 141.36 CLP -37.27

0LA -.90 RAL 3.97 RAO 6567.6 VEL 11.714 PTH 2.06 VHP 4.7_] DPA 41.54 RAP 29.45 ECC 1.4606

L-I TIME INJ LAT INJ LONG INJ RT A_C. INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2132.23 -17.49 36.33 _Z|.4_ 112.63 2 56 21 1532.2 -14.27 29.13

4831.89 18.9! 208.75 221.78 68.52 15 26 4 4231.9 15.83 201.43

187J.J9 -18.44 16.7t 220.99 113.95 4 12 56 1271.2 -15.05 9.56

4568.17 19.87 188.94 221.37 67.20 16 43 26 3968,2 16.61 181.67

1660.56 -20.99 359.41 219.69 117.62 5 16 42 |060.6 -17.12 357.42

4351.56 LP'Z.44 171._3 _.I| 63.51 17 49 2 3751.6 18.70 164.10

ORBIT DETERMINATION ACCURACY

ST 165.2 5R 182.6 S5 403.0

CRT .3JIO CRS -.6806 CST -.8573

LSA 445.6 M5A 148.8 SSA 47.8

ELl L:s'O0.4EL2 143.0 ALF 53.91

0IFFERENTIAL CORRECTIONS MID-COURSE EXI[CUTION ACCURACY

T0E -.0857 TRA -.2501 TC3 ,8416 6AU .2867 `%T 770.5 S(dR 913.9 S(;3 357.0
ROE -.1072 RRA .2178 RE3 1.0610 FAU .09074 RRT .6698 RRf: -.90"/'0 RTF -,7080

r06 -.6612 FRA -.5272 FC3-4,9618 BSP 3432 ,,qGB 1195.4 R23 -.1622 R13 -.9026

80E .1372 BRA .3317 BE3 1.3544 F,::_ -1062 _J IO96.| _2 477.0 THA 52.18

LAUNCM OATE FEB II 1969 FLIGHT TIME 98,00 ARRIVAL 04TE MAY 20 ]969

HELIOCENTRIC CONIC DISTANCE 271.732

RL ]47.66 LAL .00 LC_ 142.09 VL 27,733 GAL -5.55 AZL 90.58 HCA 122.58 SMA 129.04 ECC .17313 IN_ .5800 Vl 30.]73

RP 108.72 LAP -.49 LEO 264.67 VP 37,591 GAP -4,17 AZP 69.69 TAL 208.41 TAP 330.98 RCA 106.70 APO 151,38 V2 34.858

RC 71.560 GL -4.05 GP 31,81 ZAL 139.24 ZAP 50.35 ETS 332.35 ZAE 141.53 ETE 48.43 ZAC 118.83 ETC 141,10 CLP -41,34

PLANE TO_ENTRIC CONI(
C_ 15.683 VHL 3,9(_] CLA _2.6_ RAL 4.07 RA0 6567.6 VEL ii.708 PTH 2.0_ VHP 4.SSS 0_ 43.37 R_P 27.03 ECC 1.258i

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 34 12 2075.88 -15.98 32.89 221.10 113.69 3 8 48 1475.9 -12.64 25.80

90.00 13 52 59 4883.95 20.18 212,05 222.15 69.70 15 14 23 4283.9 17.23 204.61

I[30.00 3 54 18 1817.46 -16.93 13.44 2L_3,65 115.01 4 24 36 121 7.5 -J3142 6. 40

I[30.00 15 15 33 4617.60 21.15 192.06 221.75 68.37 16 32 31 4017.6 18.02 184.66

ii0.O0 4 59 43 1612.68 -19.4_ 356.55 219.30 110.68 5 26 36 1012.7 -15.47 349.69

II0.00 16 26 38 4395.14 23.74 173.9_ 2_.53 64.65 17 39 53 3795.| 20.15 166.67

OIFFERENTIAL CCRRECTION5 MID-CCURSE EXECUTION ACCURACY ORBIT OETER_INATION ACCURACY

TOE -.0776 TRA -.2573 TC3 .7673 8AU .3012 `%T 721.7 S(,R 1021.2 SG3 385.0 ST 159.5 S_ 136.5 $5 473.8

ROE '_0614 RRA .2_91 RE3 1.2142 FAU .09658 RRT .6389 R_ -.9284 RTF -.6633 CRT -.0286 CRS -.4646 CST -.8i49

roe -,8102 FRA -.5585 FC3-5.33! 3 BSP 3621 ,%8 12_0._ R_3 -.J3_P"_ R13 -.9225 LSA 495,6 MSA 144.6 SSA 45.0

BOE .09_0 BRA .3445 BE3 1.4364 FS_ -|160 ,%| I|49.0 ,%2 493.4 THA 59.50 ELI 159.7 EL2 136.3 4Lr 174,62

LAUNCH OATE FEB II ]969 FLIGHT TIME lO0.OO Ag_IV_L CArE MAY 22 1969

LNCH AZMTH

90.00

90.00

100.00

100.00

110.00

1IO.OO

H[LIOCENTRIC CONIC 0ISTAN(E 278.227

RL 147.66 L_L -(30 LOL 142.09 VL 27.774 GAL -5.55 AZL 9(3.83 HCA 125,74 SMA 129.33 ECC .17102 INC .8303 Vl 30.173

RP 108.74 LAP -.67 LOP 267.84 VP 37.61_ G_P -3.63 AZP 89.52 TAL 208.87 TAP 334.62 RCA 107.21 4PO 151.45 V2 34.84_

RE 73.792 GL -5.83 GP 34.4J ZAL 139.53 ZAP 54.79 ETS 334.42 ZAE 140.70 ETE 54.05 ZAC 116.37 £TC 141.11 CLP -45,66

PLANETOCENTRIC CONIC
C3 15.584 VHL 3.948 OLh -4.46 RAL 4.3_ RhO 6567.6 ',/EL 11.703 PTH 2.06 VHP 4.416 0PA 45.22 RAP 24.12 ECC 1.2565

LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2 4_ 54 2017.79 -14.36 29.39 _"_I.05 114.67 3 22 32 1417.8 -10.91 22.41

13 40 3(3 4939.17 21.44 215.60 22_.81 71.05 15 2 49 4339;2 18.66 208.04

4 8 9 1762.15 -15.30 10.|3 220,58 115.99 4 37 31 1162,1 -1t.69 3.21

15 3 56 4670.04 22,42 195,43 222,43 69.70 16 21 46 4070.0 19.46 187.89

5 11 36 1563.53 -17.82 353.67 _Jg.L_O 119.67 fi 37 39 963.5 -13.74 346.94

16 16 59 4441.42 25.06 176.90 221.26 65.95 17 31 0 3841.4 21,59 169.46

DIFFERENTIAL CORRECTIONS MID-CA_UR_E EXECUTION ACCURACY ORBIT 0ETER_INATION _CCURACY

TOE -.0773 TRA -.2705 TC3 .6617 BAU .3178 ,%T 663.8 _ 1139.2 SG3 409,3 ST 163.7 _R 109.5 SS 545._

ROE -,OO83 RR'A ,2377 RE3 1.3746 FAU .10143 RRT .5713 _ -,9446 RTF -.5850 CRT -.5802 CRS .0845 CST -.788_

FOE -.9662 FRA -.5702 FC3-5.6347 8,%° 3818 S_8 1318.5 R23 -.1084 R|3 -,9400 LSA 561.6 MSA 140.2 SSA 41 .5

8OE .0778 BRA .360! BC3 1.5256 FSP -1_43 ,%1 1215.6 _2 510.5 THA 67.39 ELI 179.3 EL2 81.4 ALF 152.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH DATE FEB II 1969 FLIGHT TIME |02.00 ARRIVAL DATE MAY 24 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .OO

RP ID8.77 LAP -.86

RE 76.053 GL -7.76

PLANETOCENTRIC CONIC

C] |5.538 VHL 3.942 -6.37 RAL
LNCH AZMTH LNCH TIE L-I TIME INJ LAT

90.00 3 5 13 1957.16 -IZ.6!

90.00 13 Z7 53 4998.45 22.7O

lOO.OO 4 Z] 32 |704,52 -13.56

100.O0 14 52 15 4726.32 23.71

llO.OO 5 24 51 151_,55 -16.08

liD.DO 16 7 25 4491.06 26.39

0IFFERENTIAL CORRECTICNS

TOE -.O849 TRA -.Z877 TC3 .5279 BAU .3381

ROE .D53B RRA .2431 RE3 I .5396 FAU .10504

FOE-I,IZ85 FRA -.§618 FC3-5.B§27 BSP 4073

BCE .1005 BRA .3767 BC3 1.6276 FSP -1312

DISTANCE Z84.694

LOL 142.09 VL 27._08 GAL -5.54 AIL 91.10 MEA IzB.gJ 5¢,IA 129.56 ECC .16922 INC 1.1OIZ VI }0.17]

LOP 271.01 VP 37.629 GAP -3.|2 AZP 89.3| TAL 2O9.23 TAP 338.J4 RCA 107.64 APO 151.49 V2 3a.H39

6P 37,1§ ZAL 139.59 ZAP 59.35 ETS 3]6.70 ZAE 139.56 ETE 59.98 ZAC i13.68 ETC 141.39 CLP -50.25

DLA 4.82 RAO 6567.6 VEL ll.70I PTH 2.06 VHP 4.314 OPA 47.03 RAP 20.73 ECC 1.2557
INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25,B0 221.29 1|5.57 3 37 50 1557.2 -9.06 18.92

219.49 225.78 72.60 14 5J J! 4398.5 20.10 211.78

6.74 220.81 116.90 4 51 56 1104.5 -9.84 359.9]

199.12 22].42 71.24 I6 II I 4126.3 20.92 191.43

350.7_ 219.]8 120.58 5 50 3 91_.5 -II.90 344.13

160.14 222.5! 67.45 17 22 16 389!.! 23.1D 172.53
MIC-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S(,T 604.5 56R 1267.2 ,5(,5 429.0 5T 176.9 5R 137.2 SS 620.5

RRT .4515 RRF -.9569 RTF o.457I CRT -.9335 CRS .6992 CST -.7869

S(,B |404.0 R25 -.07IB RI5 -.9546 LSA 644.2 MSA 136.8 SSA 37.4

S(,I J_02.2 S_2 524.9 THA 75.42 ELl 220.4 EL2 39.5 ALF 142.70

LAUNCH DATE FEB II I@69 FLIGHT TIME 104.OO ARRIVAL OATE MAY 26 1969

129.75 E(C .16769 INC 1.3972 Vl _.173

341.55 RCA 107.99 APO 151,51 V2 34.8]1

66.10 ZAC lIO.Sl ETC 141.96 CLP -55.09

HELIOCENTRIC CONIC DISTANCE 291.133

RL 147.66 LAL ,0(3 LOt- 142.09 VL 27.854 GAL -5.52 AZL 91,40 HEA 132.07 SMA

RP IOB.BO LAP -l,O4 LOP 274.17 VP 37.641 GAP -2.62 AZP 89.06 TAL 209.48 TAP

RE 78.340 GL -9.86 GP 40.00 ZAL 139.42 ZAP 63,99 ETS 339.26 ZAE |58.07 ETE

PLAMET(_'ENTRIC CONIC

C3 15,552 VHL },944 DLA -8.38 RAL 5.47 RA0 6567.6 VEL JI.702 PTH 2.06 VHP 4,252 _PA 48.79 RAP 16.86 ECC 1.2559

LNEH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 3 23 29 I895.04 -10.69 22.06 221.86 116.38 3 55 2

90.00 13 14 52 5062.99 23.95 223.8I 225.l| 74.42 14 39 15

1(30.00 4 40 45 1643.73 -II.66 3.23 221.36 117.72 5 B 9

lOO.OO 14 40 16 4787.53 24.98 L>03.22 2_4.77 73.03 16 O 5

llO.O0 5 39 44 1459.05 -14.20 347.74 219.88 12|.45 6 4 3

llO.OO 15 57 46 4544,97 E7.75 |65,75 225.72 69.19 17 13 31

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE -.lOiS TRA -.]O69 TC3 .3689 BAU .3630 SCT 556,5 _ I405.2 SG5 443.3

ROE .1272 RRA .2449 RC_ 1,7063 FAU .10724 RRT .2587 RRF -.9662 RTF -.2585

FDE-J .295] FRA -.5_52 FC3-5.9700 BSP 4426 S6B 151|.3 R'23 -.034B RI3 -.9657

BOE .1627 BRA .39"26 BE3 1.7457 FSP -1370 SGI I413.8 SG2 534.1 THA 83.17

PO CST TIM INJ 2 LAT INJ 2 LONG

1293,0 -7.06 15.26

4463.O 21.58 215,94

1043.7 -7.86 356.50

4187.5 22.42 195.36

859.l -9.94 34J.23

3945.0 24.67 175.93

ORBIT DETERMINATION ACCURACY

ST 200.3 SiR 217.7 SS 698.8

CRT -.9514 CR5 .9|49 CST -.8093

LSA 746.1 MSA 134.7 SSA 32,B

ELl 292.3 EL2 46.0 ALF 152.49

LAUNCH OATE FEB II 1969 FLIGHT TIME IOC.00 ARRIVAL GATE MAY 2_ J969

HELIOCENTRIC CONIC DISTANCE 297.544

RL 147,66 LAL .00 LOt. 142.09 VL 27.855 GAL -5.49 AZL 91.72 HCA J35.23 5HA 129.90 ECC .16640 INC 1.7241 Vl 30.175

RP IO8.82 LAP -1.21 LOP 277.34 VP 37.649 6AP -2.15 AZP 88.78 TAL 209.62 TAP _44.85 RCA 108.28 APO JSl.Sl V2 34.824

RC 80.65| GL -J2,18 GP 42.93 ZAL 138.98 ZAP 68.63 ETS 542.15 ZAE 156.20 ETE 72.25 ZA( 107.81ETC 142.85 CLP -60.16

PLANETOCENTRIC CONIC

C3 15.638 VHL 3.955 DLA -10.54 RAL 6.34 RAD 6567.6 VEL 1J.706 PTH 2.06 VMP 4.253 DPA 50.45 RAP 12.55 ECC 1.2574

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 44 lO 1824.17 -8.58 18.I0 222.B0 117.09 4 14 34 1224.2 -4.88 11.38

90.00 13 l 5 5134.]6 25.J6 228.68 226,82' 76.57 |4 26 39 4534.4 23.07 220.64

1(30.OO 5 O 16 1578.67 -9.57 359.53 222.27 1|B.45 5 26 34 978.7 -5.70 352.88

1(30.00 14 27 40 4855.09 26.25 207.84 226,52 75.15 15 4_ 36 4255.1 23,95 199,80

llO.O0 5 56 36 J402.24 -12.16 344.60 220.73 122'20 6 19 58 B02.2 -7.82 338.19

110.00 15 47 49 4604.29 29.12 187.82 225.54 71.25 17 4 54 4004.3 26,28 J79.79

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1325 TRA -.3292 TC3 ,lSOl BAU .3_08 SGT 540.9 SCR I543.2 $63 448.9 ST 240.9 SR 325.6 55 774.8

ROE ,2104 RRA .2386 RE3 1.8603 FAU .IO731 RRT -.0234 RRF -.973_ RTF .0275 CRT -.9393 CR5 .9710 CST -.8502
FOE-l.4517 FRA -.4797 FC3-5.9405 8SP 4811 S6B 1635.2 R23 -.0016 RI3 -.9731 LSA 863.5 MSA 134.1 SSA 28.4

BOE .2486 BRA .4066 BC3 1.8690 FSP -1395 ,5(;1 1543.3 $62 540,7 THA 90.53 ELI 399.4 EL2 67.4 ALF 125.99

LA_H OATE FEB II 1969 FLIGHT TIME IO8.O0 ARRIVAL DATE MAY 30 1969

HELIOCENTRIC CONIC DISTANCE ](]3.927

RL 147.66 LAL .00 LOL 142.09 VL 27.869 GAL -5.45 AZL 9_.09 HC.A 138.39 SiWA 130.00 ECC .16531 INC 2.0893 V! ]0.173

RP 108.84 LAP -1.39 LOP 280.50 VP 37.653 GAP -1.69 AZP _.44 TAL 209.65 TAP 348.03 RCA J08.5J APO 151.49 V2 34.816

RE 8Z.981 GL -14.73 GP 45.90 ZAL 138.25 ZAP 73.19 ET$ 345.36 ZAE 133.96 ETE 78.32 7AC 104.74 ETC J45.99 CLP -65.45

PLANET(_ENTRIC CONIC
C3 15.018 VHL 3.977 OLA -12.96 RAL 7.43 RAO 6567,6 V_L 11.713 PTH 2.06 VHP 4.259 OPA 52,00 RAP 7.8} ECC 1.2603

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT AS_ INJ AZMTH INJ TIME F_O CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 7 56 1748.93 -6.23 13.83 L.'_4,IB 117.68 4 37 5 I148.9 -Z.47 7.16

90.00 12 46 3 5214,76 26.32 234.29 _29.00 79,I5 14 12 58 4614.B 24.55 226.07

lO0.O0 5 Z2 38 1507.95 -7._5 355.56 2_3.61 I19.08 § 47 46 908.0 -3.32 348,98

1130.OO 14 J4 3 4930.97 27.46 213.15 228.73 77.70 15 36 J4 4331.0 25.49 204.91

llO.O0 6 15 54 |341.15 -9.92 34|.28 222.00 12_.88 6 38 15 741.1 -5.52 334.96
llO,O0 15 37 16 4670.54 ]0.48 192,]0 227.86 73.71 16 55 7 4070.5 27.94 184,22

OIFFERENTIAL CORRECTIONS MIO-COL_SE EXECUTION ACCURACY. ORCIT 0ETERMINATION ACCURACY

TO6 -.1787 TRA -.3_08 TC3 -.02BB BAU .4L:P"_5 S_T 579.2 SCR I682.5 S(,3 446.7 ST ]00.8 SR 455°6 SS 851 .8
ROE ,3068 RRA .2250 RC3 1,9977 FAU .10542 RRT -.3309 RRF -.9783 RTF ,3368 CRT -.9438 CRS .9887 CST -.8922

FOE-I.S993 FRA -.405! FC3-5,7699 BSP 5289 S_8 1779.4 R_3 .0_60 Rl3 -.9781 LSA 1002.5 MSA 134.7 SSA 24.1

BOE .3551 BRA .4167 6C3 I .9979 FSP -1400 S4;I 1694,7 $6_ 542.7 THA 97.25 ELl 539.4 EL2 83.9 ALF 122.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4, 1968-69

LAUNCH CAT? FEB 11 1969 FLIGHT TII,_ ll0.00 ARRIVAL DATE JUN 1 1969

HELICK_ENTRIC CONIC

RL 147.66 LAL .00

RP |OH.B6 LAP -I.56

RC 8_.]?B GL -17.57

PLANE TC)_ENTRIC CONIC

C3 16.121VHL 4.015

LNCH AZNTH LNCH TIM_.

90.00 4 35 47

90.00 12 29 0

100.00 5 48 43

10(3.00 I3 5_ 45

I10.00 6 38 I4

110.00 15 25 44

LC¢ 141,09 VL 27.878 GAL

LC_ 183.66 VP 37.654 GAP

GP 48.90 ZAL 137.19 ZAP

0ISTANCE 3J]0._83

-5.41 AZL 92.50 HCA |4|.54 SNA

-I._5 AZP 88.04 TAL 209.57 TAP

77.59 £T5 349.96 7AE |31.]6 ETE

130.06 ?CO .1644J INC 2.50?8 V! 30,17]

351.II RCA 108.68 APO 151.44 VZ 34.810

84.19 ZAC 101.64 ETC 145.4! CLP -70.9]

CLA -I5,38 RAL 8.79 RA0 6567,6 VEL 11,726 PTH 2.07 VHP 4.335 .OPA 53.4?

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ1WTH INJ TIME PO (ST TIM

1664.98 -3.55 9,11 226.09 118.11 § 3 37 1065.0

5]07.35 27.33 240.88 231,70 82.]0 13 57 28 4707,4

1429.65 -4.64 351.21 225.48 I19.56 6 12 33 819.6

5017.91 28,57 219,58 231,49 B0.79 15 22 23 4417.9

1274.55 -7.44 337.72 223.76 J23_46 6 59 29 674.5

4745,79 31.79 I97,97 230,75 76,71 |6 44 49 4145,8

DIFFER£NTIAL CCRRECTION_

TOE -.7460 TRA -.3707 TC3 -.2556 BAU .4537

ROE .4143 RRA ,]967 RC3 2,0989 FAU ,10110

F02-1.7222 FRA -,]048 FC3-5,4294 BSP 5781

80E .48|8 8RA .4_6 BC3 2.1144 FSP -J366

RAP ?.75 ECC ;.1653

INJ 2 LAT INJ 2 LONG

.24 2.48

25.99 232.47

-.67 344.6_

?7.00 ?I0.93

-2.99 331.46

19.63 189.43

ORBIT DETERMINATION _CCURACY

ST 387.8 S_ 599.9 55 973.1

CRT -.9560 CRS .9952 CST -.9268

LSA 1159,0 HSA 136.7 SSA 20.2

ELI 707.7 EL2 96.4 ALF I22.39

MI0-COL_S[ EXECUTION ACCURACY

SGT 6_.9 $(.R 1810,2 ,_,3 434'2

RRT -.3781 RRF -.9821RTF .5842

_u_ |_4,8 R_ ,0487 RI_ -,98|I

`%1 1856.9 ,%2 543.2 THA 103.48

LALINCH DATE FEB 11 I969 FLIGHT TIME 1|2.00 ARRIVAL GATE JUN 3 1969

HELIOCENTRIC CONIC

RL 147.66 LAL ,00
RP I0_,88 LAP -1.7Z

RE 87,691 GL -_)0.73

PLANETOCENTRIC CONIC

C3 16.597 VHL 4.074

LNOA AZMTH LNCH TIME

90.00 5 9 14

90.00 12 8 42

100.00 6 19 48

I[30.O0 13 40 49

110.00 7 4 31

110.00 15 12 35

OIFFERENTIAL CORRECTIONS

TOE -.3379 TRA -.3848 TC3 -.4863 8AU .490_
ROE .5356 RRA .1594 R(3 2.1530 FAU .O9471

F0£-1.8209 FRA -.1891 F(3-4.9402 8SP 6317

80£ .6333 8RA .4j65 8C3 2.L_091 FSP -1304

8ISTANC£ 316,611

LOL 142.09 VL 27._2 GAL -5,35 AZL 92,98 t_CA 144.70 5MA 130.09 £CC .16366 INC
LOd286.8_3 VP 37,651 GAP -,83 AZP 81,57 TAL 209,40 T_P 354.09 RCA |O_;E_O_

GP 51.9! ZAL 133.76 ZAP 81.72 £T$ 352.92 ZAE 128.45 ETE 89.8J ZAC 9_.59 ETC

2,9777 Vl _.173
J5i.3_ v2 34.804

J47.07 CLP -76.50

0LA -18.1_ RAL |0.44 RAO 6567,7 VEL 11,747 PTH 2,07 VHP 4.466 0PA 54.74 RAP 357.43 ECC 1.7731

L-I TIM£ INJ LAT INJ LONG INJ RT ASC INJ A_IATH INJ TIM£ PO CST TIM INJ Z LAT INJ 2 LONG

1568.59 -.Aft 3.73 L_'18.69 |18.3! 5 35 23 96_.6 3.34 357.10

5417.03 28-08 248,81 235.00 86.21 13 38 59 4817.O 27.26 240.24

1340.86 -1.64 346.52 228.02 119.85 6 42 9 740.9 ?.34 339.80
51,_.00 29.43 2L,_6,84 234,87 84,62 15 6 9 45_O.0 28.39 2_8.19

1200.77 -4.63 333.83 L:_'_6,15 123.90 7 24 32 600.8 -.17 327.6!
4832.85 32.96 L_04.4g 234.33 BO.39 16 33 8 42_2.9 _J.29 I95,67

MI0-CCURSIE EXECUTION ACCURACY CRSIT OETERMINATIO_ ACCURACY
,%T 840.9 ,_ 1925.1 ,%3 412.9 ST 505.2 SR 758.4 SS 9B9.B

RRT -,7_ RRF -.9831 RTF ,7_93 CRT -.9676 CRS .9979 CST -,95|4

sr._ 2100.8 1_3 .0671RI3 -.983I LSA 1338.0 MSA 139.7 55A 16.6

•_1 _029.7 ,%2 341.8 THA 109._0 ELI _4.9 EL? I06.9 ALF 173.33

LAUNCH DATE FEB I! ;969

HELIOCENTRIC CONIC

RL 147.66 LAL ,00

RP 188.90 LAP -1.88

RC 90.065 GL -24._7

PL_N_TC_£NTR[C CONIC

C3 17.377 VHL 4.|6_

LNCH AZMTH LNCH TIME

90.00 5 51 4

90.00 II 42 46

1(30.00 6 58 4

I(30.00 13 18 Z7

]lO.O0 7 36 5

110.OO 14 56 56

FLIGHT TIN? 114.00 ARRIVAL CAT? JUN 5 1969

01STANCE 322.311

LOL 142.09 VL 27.881 G_L -5._9 _ZL 93.53 HCA 147._5 SMA I]00,09 ?CO .16305 IN( 3.53?6 V! ]0.17]

LOP 289.99 VP 37,646 GAP -.42 _ZP 87.0J TAL 209.12 TAP 356.97 REA I08.88 APO 151.30 V? 34,799

GP 54.96 ZAL J33.92 ZAP 85.51 ETS 357.26 ZAE 175.26 ETE 95.1_ ZAC 95.60 £TC 148.94 CLP -82.t7

CLA -_1.16 RAL 17.43 RA0 6567.7 VEL 11.777 PTH 2.08 VHP 4.66? CPA 55,97 RAP 351.88 ECC 1.285!

L-i TIME INJ LAT INJ LON_ INJ RT ASC INJ A_WTH _NJ TIME PO CST TIM INJ 2 LA T [NJ 2 LGNG

143_.82 3.29 357.27 2_2.23 118,j4 6 15 I7 852.8 7.03 ]50.58
555E.50 _8.]0 258.71 238.96 91.J6 |3 15 |8 4952.5 78.J6 750,05

1236.56 1.89 340.60 231.45 119.84 7 18 41 636.6 5.85 334.05

5243,99 29.89 236.02 238.97 89,43 14 45 50 4644,0 ?9.49 2?7.?4

1117.44 -1.48 329.47 229.35 114.16 7 54 4? 517.4 3.OJ 323.26

4935.87 33.86 212.39 238.74 84.99 _6 19 {I 4335.9 32.79 203.32

CIFFERENTIAL CCRR_CTIONS

TOE -.4603 TRA -.3886 TC3 -.7058 8AU .5253

R0E .6733 RRA .IOGI RC3 2.1558 FAU .08664
r0E-1.8936 FRA -.0671 FC3-4.3103 8SP 6902

8DE ._157 BRA .4028 8C3 2.2684 FSP -12_'Z0

LAUNEH DATE FEB |1 19159

HELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 108,91 LAP -2,03

RC 92.449 GL -_8.23

PLANETOCENTRIC CONIC

C3 18.419 VHL 4,282

LNCH AZMTH LNCH TII, I_
90.00 6 47 45

90.00 ]1 5 16

IOO.00 7 47 56

I00.O0 12 47 46

_10.00 8 19 7

110.00 14 37 4

0IFFERENTIAL CORR[CTIONS

TOE -.622Z TRA -.3772 TC3 -.8970 8AU .5603

ROE .8107 RRA .037_ R(3 2.0909 FAU .07731

F0£-1.9392 FRA .0541 FC3-3.6339 8SP 7552

BOE 1.O379 eRA .3791 8C3 2.2?52 F,SP -1i23

MIO-COURSE £_ECUTION ACCURACY

,%T 1037._ `%R 20_5.9 S63 384.4

RRT -.8_41 RRF' -._74 RTF .8291
,%8 LP'_75.9 R_3 ,0813 RI3 -,9844

S(,1 _211.4 `%2 5}8,2 THA 114.42

FLIGHT TIME I|6.00

DISTANCE 3_9.184

LOL 142.09 VL 27.877 GAL o5._| AZL 94.19 HCA 150.99 SM_ 130.05 ECC .16257

LOP Z93.15 VP 37.639 GAP -,04 A_P 86.3_ TAL 208,76 TAP 359.75 RCA 108.91

GP 58.05 ZAL 131.62 ZAP 88.88 £TS 1.96 ZAE 121.82 £TE 100.t5 ZAC 92.71

0LA -24.49 R_L 14.83 RA0 6567.7 VEL J|.8_4 PTH 2,09 VHP 4.936 DPA 57.15

L-I TIH_ |NJ LAT INJ LONG INJ RT AS(. INJ AA'NTH INJ TIME PO CST TIM
1300.02 8.13 348.65 _37.18 117.22 7 9 25 700.0

5733.88 27.34 271._8 _43.49 97.69 I_ 40 50 5133.9

1105.73 6._9 333.38 236.19 I19_8 8 6 22 505.7

5403,41 29,41 247.84 243,76 95,63 14 17 49 4_O3.4
1020,46 2,23 324,41 233,67 124,12 8 32 8 420.5

5061,44 34.18 222.18 244,07 90.77 16 I 25 4461.4

MIO-COURS£ EXECUTION ACCURACY
`%T 1260.6 `%R 2110,4 .%3 350.3

RRT -.8771RRF" -.9893 RTF .8821

`%8 _458.2 R_3 .0921 RI3 -.9855

,%1 2399.8 S_2 532.5 THA 119.23

CRBIT DETERMINATION _(CURACY

ST 656.9 SR 9?9.7 SS 1051.0

CRT -.9766 CRS .999i CST -.9679

LSA 1542.7 MSA 142.9 5SA 13.6

ELI 1132.4 £L2 115.9 ALF 125.03

ARRIVAL CAT? JUN 7 1969

IN(; 4.1936 vI ]O.173

APO 151 .20 V2 34.795

ETC 151.01 CLP -87.89

RAP 346.09 E£( 1.3031

INJ 2 LAT INJ Z LONG

11.72 341.81

28.12 263.30
10.15 326.72

29,87 239.06
_6.69 318,16

33.90 Z12.94

CRSIT DETERMINATION ACCURACY

ST 847.4 SR 1110.4 55 1104.8

CRT -.9832 CRS .9996 CST -.9787

LSA I774,9 MSA 145.3 $SA J1.8

ELl 1391.3 EL2 123.5 ALF 127.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4, 1968-693

LAUNCH GATE FE6 11 1969 FLIGHT TIE 118.00 ARRIVAL GATE JUN 9 1969

HELIOCENTRIC CONIC DISTANCE 335.429

RL 147.66 LAL .00 LOt. 142.09 VL 27.868 GAL -5.|3 AZL 95.00 HCA 154.13 5HA

RP JDB,�Z LAP -2.19 LOP 296.3J VP 37.629 GAP .54 AZP 85,50 TAL 208.30 TAP

RC 94.840 GL -32.66'GP 61.25 ZAL 128.79 ZAP 9J.75 ETS 7.04 ZA£ IJ8.I5 [TE

PLAIqETOCENTRIC CON|C

C3 20.091 VHL 4.482 CLA -2g.J§ RAL ! 7.74 RAO 6567.8 V[L 11.894 PTH 2,11 VHP

129.99 ECC .16219 INC 4.9997 Vl 3D.173

2,43 RCA 108.91APO 15J,0B V2 34.791

104.95 7AC 89.92 ETC |53.30 CLP -93.65

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 8 40 52 981,9(] 17.37 329.87 245.42 112.72 8 57 13

90.00 9 35 22 805.03 21.65 318.66 247.14 108.72 9 48 47

100.00 9 3 5I 907.50 12,71 322.|7 243.18 117.28 9 18 59

IOO.OO 11 55 3 5642_69 26,57 265.02 248.74 |04.22 13 29 6

110.O0 9 6 I 900.72 6,78 318.IZ 239.64 123.59 9 21 |
110.00 14 9 23 5222.23 33.33 234.64 250.27 98.09 15 36 26

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TCE -.8362 TRA -.3431 TC)-I.O_6 BAU .5B95 SGT |502,3 _ 2|57,2 S_3 309,5
ROE 1.0023 RRA -.058J RC3 1.9336 FAU .06650 RRT -.9077 RRF -.9908 RTF .9132

FOE-1.94J9 FRA .|BIB FC3-2.8657 B.f_P 9084 _ 2628,7 f_3 ,JO_5 RJ3 -.9_60

BOE 1.3054 BRA .3479 BE3 2.1949 FSP -989 $61 2575.I'S02 528.0 THA I23.92

5..,_08 OPA 58.32 RAP 340.00 ECC 1.3}06

INJ RT ASC INJ AZHTH INJ TIM£ PO CST TIM INJ 2 LATINJ 2 LONG

381.9 20.30 322.42

205.0 24.00 310.T8

307.5 16.27 315.18

5042.7 28.26 256.63

500.7 11.14 31J .75

A622.2 34.08 225.48

ORBIT CETERMINATION ACCURACY

ST 1079.6 SR I_82.6 SS I139.6

CRT -.9874 CRS .9999 CST -.9855

LSA 2_21.6 MSA J49.9 55A 8,7

ELI 1671.3 EL2 131.2 ALF 130.03

LAUNCH OATE FEB I| 1969 FLIGHT TIME 120.00 ARRIVAL CAT£ JUN 11 1969

HELIOCENTRIC CONIC DISTANCE 541.645

RL 147.66 LAL .OO LOt. 142.09 VL 27.856 GAL -5.03 A2_. 96.01HCA 157.27 SMA 129.91 £CC .16192 INC 6.0111 V| 30.173

RP 108.93 LAP -2.32 LCP 299.47 VP 37.617 GAP .70 AZP 84,45 TAL E07.76 TAP 5.02 RCA 108.87 APO 150.94 V2 34,788

RC 97,236 GL -37.59 GP 6A.62 ZAL J25.41" ZAP 94,06 ETS I2.57 ZA£ |ia.23 ETE 109.63 ZAC 87.20 ETC 155.88 CLP -99.50

PLANETCEENTRIC CONIC

C3 22.698 VHL 4,764 OLA -32.1| RAL 21.28 RA0 6567.9 VEL |2.003 PTH 2.14 VHP 5,813 CPA 59.48 RAP ]33.43 [CC 1.3736
LNCH AZHTH LNCH TIME L-I TIM[ IN| LAT IN| LONG IN| RT ASC IN| A214TH IN| TIM[ PO CST TIM IN| _ LAT IN| 2 LONG

74.19 7 19 B 1317.08 21.26 356.48 252.95 J14.65 7 41 5 717.1 24,40 348,91

105.81 11 25 Je 58|6.62 21.27 275.96 _52.96 114.64 13 2 15 5216.6 24.41 26_.41

74.19 7 19 8 |317.08 21.26 356.48 252.95 JJa.65 7 4I 5 717.1 24.40 348.9!

105.81 ;I 25 18 5816.62 21.27 275.96 252.96 JJA.64 13 2 15 5216.6 24.41 268.41

110.OO 10 22 6 724.53 13.27 308.61 248.47 121.79 10 34 10 124.5 17.38 301.91

lID.DO 13 2l _! 5457.18 29.72 251.97 256.58 107.72 J4 52 28 4857.2 31.85 243.41

DIFFERENTIAL CORRECT|ON5 HI0-COURSE EXECUTION ACCURACY ORBIT CETERIAINATION ACCURACY

T0£-J.12|7 TRA -,2751 TC3-1.1079 BAU ,6|46 SGT 1757.0 S(,R _178.9 S_3 266,7 ST 1354.5 ,S,R 1443.3 SS 1159.4

ROE _._978 RRA -.1766 RC3 t .6954 FAU .05532 RRT -.9_7_ RRF -.9921 RTF .9343 CRT -.9903 CRS 1.0000 CST -.9900

FOE-t.9159 FRA .2959 FC3-2.1099 8SP 8642 St_ 27_9,0 R23 .1099 R13 -.9867 LSA 2288.8 MSA 152.8 SSA 6._
BOE 1,6410 BRA .3270 BC3 2.0253 FSP -851 5GI 2750,2 SG2 520.4 THA 128.42 ELI 1974.5 EL2 137.3 ALr 133.16

LAUNCH OATE FEB 11 1969 FLIGHT TIME 122.00 ARRIVAL GATE JUN 13 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .O0

RP 108.94 LAP -2.45

RC 99,636 GL -42.98
PLANE TOCENTRIC CONIC

C3 16.916 VHL 5.188

LNCM A/MTH LNCH TIME

66,26 6 48 32
113,74 12 30 24

66.26 6 48 32
113.74 12 30 24

66.26 6 48 32

113.74 12 30 24

CIFFERENTIAL CORRECTIONS

TOE-1.5122 TRA -.1552 TC3-|.0875 BAU .632A

ROE 1.4156 RRA -.3240 RC3 1.3806 FAU .044|9

F02-I._610 FRA .39_7 FC3-1.4212 8SP 9216

BOE 2.0714 BRA .3592 8C3 1.7575 FSP -714

OISTANCE }47.830

LOt. 142.09 VL 27.841 GAL -4.92 AZL 97.33 HCA 160.39 SMA 129.80 ECC .16173 INC 7.3260 Vl 30.175

LOP 302.63 VP 37.604 GAP 1.04 AZP 8].09 TAL 207.13 TAP 7,52 RCA 108.81 APO 150.79 v2 34.786

GP 68.25 ZAL 121.46 ZAP 95.74 ET$ 18.72 ZAE 110.02 ETE 114.48 ZhC 84.50 ETC 158,99 CLP-105.65

CLA -36.31RAL 25.60 RAO 6568.1VEL 12.178 PTH 2.19 VHP 6.509 CPA 60.62 RAP 326.1_ ECC 1.4430

L-I TIME INJ LAT INJ LONG INJ' RT ASC INJ AZMTH INJ TIM[ PO CST TIM INJ 2 LA TINJ 2 LONG

|504.97 22.45 I1.79 26|.37 J19.32 7 I3 37 905.0 26.17 4.44

5712.55 22.46 268.52 261.38 119.31 14 5 36 5112.6 26.19 261.16

1504.97 22.45 11,79 261,37 119.32 7 I3 37 905.0 26.17 4,44

5712.55 22.46 268.52 261.38 119.3l 14 5 36 5I_2.6 26.19 261.16

1504.97 22.45 11.79 261.37 119.32 7 13 37 l_5.0 26 .17 4.a4

5712.55 22.46 268.52 261._8 119._| 14 5 36 5112.6 26.19 261,16

MIO-COURS_ EXECUTION ACCURAC_ OR_fT OETERMIN_TION ACCURACY

S&T 2026.8 S(;R 2166.A S_3 223.5 ST 1_7J.6 SR 1569.6 SS 1159.7

RRT -,94|_ RRF -.9932 RTF ,9503 CRT -.9924 CRS 1.0000 CST -.9932

St_ 2966.7 R23 ,1|33 R13 -.9878 LSA 2565.0 MSA 153.6 SSA 5,3

$61 2923.0 $62 507.1 THA 132.97 ELI 2288,7 £L2 141 .1 ALF 1_6.82

LAUNCH 0ATE FEB 11 J969 FLIGHT TIHE 124.00 ARRIVAL GATE ION 15 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .DO
RP 108.94 LAP -2.58

RE 102.038 GL -48,75

PLANETOCENTRIC CONIC

C3 34.129 VHL 5.842 DLA -40.57 RAL 30.90 RA0 6568.3 VlEL

LNC_ AZMTH LNCH TIME L-| TIME IN| LAT INJ LONG INJ

59.64 6 37 7 16§8.52 _2.53
120.36 13 24 6 5678.05 22.55

59.64 6 37 7 1658.52 22,53

1L:>0.36 13 24 6 5678.05 22.55
59,64 6 37 7 1658.52 L_.53

120.36 13 24 6 5678.05 2"Z.55

OIFFERENTIAL CORRECTIONS

T02-2.0677 TRA .0532 TC3 -.9681BAU .6353

ROE 1.6333 RRA -.5084 RC3 I .0007 FAU .03332

FOE-1.7760 FRA .4778 FC_ -,8453 BSP _74_

B_E 2.6350 BRA .5112 BC3 J,3924 FSP -577

DISTANCE 353.980

LOt. 142.09 VL 27.823 GAL -4.80 AZL 99.12 HCA 163.50 SHA
LOP _05._0 VP 37.589 GAP l._ AZP 81.25 TAL _06.4I TAP

GP 72.25 ZAL I|6.96 ZAP 96,74 ET$ 2_,98 ZA£ 105.4_ ETE

129.67 ECC .16161 INC 9.1156 Vl 30.173

9.92 RCA 108.72 APO 150.63 v2 34.784

1_.04 ZAC 81.7_ £TC I6_.15 CLP-J12.65

IE.470 PTH 2.26 VHP 7.498 0PA 61.63 RAP 317.65 ECC 1.5617

RT ASC INJ A2"MTH INJ T_t_ PC) CST TIM IN| _ LAT IN| _ LONG
24.54 271.90 124.67 7 4 45 1058.5 26.91 17.58

265.73 271.91 124.66 14 58 44 5078.0 26.93 258.77

24.54 271.90 124.67 7 4 45 1058.5 26.91 17.58

265.73 271.91 124.66 14 58 44 5078,0 26.93 258,77
24.54 271.90 124.67 7 4 45 I058.5 26.91 17.58

265.73 271.91 124.66 14 58 44 5078.0 26.93 258.77

MIO-COJR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2323,0 SGR L_089.0 $63 181.0 ST L_28.3 5R 1614._ SS _135.0

RRT -.9512 RRf" -.9938 RTF .9639 CRT -.9937 CRS .9999 CST -.9954

SGB 312A,2 R23 .1|26 R13 -.9893 LSA _8_5,8 MSA 151.7 SSA 4.0

SGJ 3086._ S_2 485.2 THA 138.19 ELI _588,4 EL2 14J,7 _LF 141,52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE FEB I! ]969 FLIGHT TIME 1Z6.00 ARRIVAL CATE JUN 17 1969

HELIC_ENTRIC CONIC CISTANCE 360.066

RL 147.66 LAL .OO LL-'_ 142.O9 VL 27.803 GAL -4.67 AZL 101 .71 HCA 166.60 SMA

RP |08.95 LAP -2.70 LL'_o 308.96 VP 37.573 CAP 1.69 AZP 78.e:_ TAL 205.61 TAP

RE J04.441 GL -54.66 CP 76.74 ZAL 112,00 ZAP 97.03 EfS 35.71ZAE 100.30 ETE
PLANETC_CENTR|C CC_IC

C3 47.509 VHL 6.893 CLA -A4.55 RAL 37.36 RA0 65C'_.8 VEL 1Z.995 PTH 2,37 VHP

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT

54.04 6 39 39 1804.93 20.81

125.96 14 13 4 5698.43 20.83

54.O4 6 39 39 1804.93 20.81

125.96 14 13 4 5698.43 2_.83
54.04 6 39 39 1804.93 L_0.BI

125.96 14 13 4 5698.43 20.83

_IFFERENTIAL CORRECTICIWS

TOE-2.9110 TRA .432S

ROE 1,7606 RRA -.?150

FOE-J.6731 FRA .5490
O0E 3.4020 8RA .8356

129.53 ECC ,16155 INCIl.7062 Vl 3_.173

12.20 RCA 108.60 APO 150.45 V2 34.763

127.83 ZAC 78.74 ETC 169.H5 CLP-I22.24

_.981 CPA 62,27 RAP 307.52 ECC 1.7819

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

36.02 284.63 130.33 7 9 44

266.10 284.64 130.32 15 48 3

36.02 284.63 130.33 7 9 44

266.10 284.64 130.32 15 A_ 3

36.02 284.63 130.33 7 9 44

266.10 284.64 130.32 15 A8 3

MI0-COURSE EXECUTION ACCURACY

TC3 -.7573 BAU .6115 SGT 2683,3 ,%R 1873.2 ,%3 141.6

RC3 .5944 FAU .02321 RRT -'9585 RRF -.9929 RTF .9775

FC3 -.4229 BSP 10255 ,%8 3272,4 R_3 .1044 R13 -.9915

BE3 .9627 FSP -451 5GI 3242,5 ,%2 442.0 THA 145.48

PO CST TIM INJ 2 LAT INJ _ LONG

1204.9 25.85 _9.67

5098.4 25.87 259.75

1204.9 25.85 29.67
5098.4 25.87 259.75

1204.9 25.85 29.67

5098.4 25.87 259.75

ORBIT CETERMINA TION ACCURACY

ST 2424.7 ,_ 1485.0 55 1089.5

CRT -,9943 CR5 .9995 CSt -.9972

LSA 3041.5 MSA 143.0 SSA 2.9

EL1 2840.1 EL2 135.3 ALF 148.58

LAUNCH DATE FEB 11 1969 FLIGHT TIME 128.00 ARRIVAL OATE ION ]9 1969

HELIC(ENTRIC CONIC

RL 147.66 LAL .O0

RP 108.95 LAP -2.81

RC I06.844 GL -CO.16

PLANETOCENTRIC CONIC

C3 75.572 VHL 8.69}

LNCH A/MTH LNCH TIME

49.93 6 54 57

130.07 14 58 24
49._3 6 54 57

130.07 14 58 24

49,93 6 54 57

130.O7 14 58 24

CIFFERENTIAL CORRECTIONS

TOE-4.3061 TRA 1.2072 TC3 -.4732 B4U .SLYd9

ROE 1,2861 RRA -.7876 Re3 .2095 FAU .01373

rOE-l.5738 FR4 .6275 FC3 -.1573 8SP I0593

80E 4.4940 BRA 1.4414 BC3 ,5|75 FSP -336

OISTANCE 366.j28

LC_ 142.09 VL 27.780 G4L -4.52 AZL 105,80 PICA 169,64 S,MA 129,37 ECC .16150 INC15.8000 VJ 30.173
LOP 312.12 VP }7.556 GAP 1.98 AZP 74,44 TAL L_4,69 TAP 14.34 RCA I08.A7 APO 150.26 V2 34.783

6P 81.65 ZAL 106.77 ZAP 96.57 ET$ 52.75 ZAE 94,26 ETE 142,80 ZAC 75.18 ETC 184.11 CLP-I41.94

OLA -47.65 RAL 44.96 RAO 6569.5 VEL I4.033 PTH 2.56 VHP 11.387 CPA 62.01 RAP 295.20 ECC Z.2437
L-I TIE INJ LAT INJ LONG INJ RT A.S_ INJ A}'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1955.97 16.61 46.08 299.16 135.33 7 27 33 1356,0 ZZ.}I 40.44

5772.78 16.63 26_,96 299.18 135.32 16 34 37 5172.8 22.22 263.31

195S.97 16.61 46.08 299.16 135.33 7 27 33 1356.O 72.21 40.44

5772,78 16,63 268.96 299.18 135.32 16 34 37 5172.8 22.22 Z63.31

1955.97 16.61 46.08 299.16 I35.33 7 27 33 1356.0 22.21 40.44

5772.76 16.63 268.96 299.18 135.32 16 34 37 5172.8 22.72 263.3J

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

._T 318_.2 _._ l_.O SG3 106.8 ST 2860.2 SR 878,7 SS IO36.5

RRT -,9452 Rf_ -.9773 RTF .99Oq CRT -.9899 CR5 .9959 CST -.9987

S(_ 3401,7 R_3 .0879 RIB -.9943 LSA 3164.1 MSA 125.1 SSA 2,l

SOl 3381.6 ,%2 369.4 THA J60.10 EL1 ?989.8 EL2 ll�.0 ALF 163.06

LAUNCH CATE FEB 11 1969 FLIGHT TIME 130.00 ARRIVAL CATE JUN 21 1969

HELIC,CENTRIC CONIC 01STANCE 372.051

RL 147.66 LAL .00 LOt. 142.09 VL 27,754 CAL -4.34 AZL 113.18 HCA 172.60 5MA 129.19 ECC .16139 INC23.1819 vl 30.173

RP 108.94 LAP -2,91 LOP 315.28 VP 37.538 CAP 2.24 AZP 66,99 TAL 203.63 TAP 16,23 RCA 108.34 APO 150.04 V2 34.7H4

RC 109.246 GL -64.00 CP 84.01 ZAL I01.51 ZAP 95.38 ET$ 96.09 ZAE 86.47 ETE 18=.09 ZAC 70.31 ETC 225.28 CLP 153.99

PLANETOCENTRIC CONIC

C3 IA6.9_2 VHL 12.121CLA -48.66 RAL 53.02 RAC 6570,6 VEL 16.378 PTH 2._6 VHP 15.798 CPA 59.66 RAP 280.46 ECC 3.4180

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONC INJ RT ASC INJ A}"HTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

48.61 7 22 39 2105.89 9.95 53.49 314.13 I37.89 7 57 44 1505.9 15.83 48.34

131.39 I{ 35 4 612.61 9.96 296.30 ]14.J5 137.89 15 45 17 12.6 15.84 791.J5

48.61 7 22 39 21_5.89 9.95 53,49 314.13 137.89 7 57 44 1505.9 15.83 48.34

131.39 15 35 4 6i2.61 9.96 296.30 3J4.15 I37.89 15 45 17 12.6 15.84 291.15

48.61 7 22 39 2105,89 9.95 5}.49 314.13 I37.89 7 57 44 1505.9 15.83 48.34

131,39 15 35 4 612.61 9.96 296.]0 314.15 137.89 15 45 17 12.6 15.84 291.15

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-5.3846 TRA 2.5456 TC3 -.1350 BAU .2678 .S/.,T3147.1 5,_R 1535.0 `%3 79.2 ST 2603.3 SR 1478.9 55 I027,I

RCE-3.1169 RRA .5986 RC} -.0188 FAU .00411 RRT .9409 RRF" .9372 RTF .9991 CRT .9923 CRS -.9913 CST-I,O000

rOE-l.5539 FRA .7612 FC3 -.0242 B_ I1034 5GB 5501.5 1_23 -.0720 RIB .9965 LSA 3161.1 MSA 164.I SSA 1.5

BOE 6.2217 8RA 2.6150 8C3 .1363 FSP -253 ,%1 }469.6 ,SG2 471.6 THA 25.15 ELl 2989.8 EL2 159.9 ALF ?9.50

LAUNCH DATE rE(_ II 1969 FLIGHT TIME 13_.00 ARRIVAL C4TE ION 23 1969

HELIOCENTRIC CONIC DISTANCE 377,667

RL 147.66 LAL ._ L(BL i42.09 VL 27.727 GAL -4.09 AZL i29.49 HCA 175,28 SMA 129.00 ECC .16095 INC39.4863 Vl 30.173

RP 108.94 L_P -3.00 LOP 318_45 VP 37,519 GAP 2.4l A/P 50.6! TAL 202.24 TAP 17.52 RCA 108.24 APO 149.77 V2 34.7_5
RE 111.645 GL -62.59 GP 74,79 ZAL 96.66 ZAP 93,61ETS 153,53 ZAE 74.27 ETE 239,53 ZAC 61.89 ETC 28_.39 CLP 103.90

PLAN£TC_ENTRIC CONIC

C3 392.491 VHL 19.811 BL4 c44.66 RAL 59.I0 R_0 6_72.1 V£L 22.667 PTH 3.26 VHP 25.476 GPA 52.13 RAP 263.84 ECC 7.4594

LNCH AZMTH LNCH TIME L-I TIME _NJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

53.90 8 5 49 2194.74 2._0 54.40 }26.24 |}4.59 8 42 24 1594.7 8.40 49.07

176.10 15 40 25 797.L:sO 2.82 306.31 326._6 134.59 t5 53 40 197.2 8.41 300.98

53.90 8 5 49 2194.74 2._10 54.40 326.24 134,59 8 42 24 1594.7 8.40 49.07

1_6.10 i5 40 23 797:_ 0 2.82 3506.31 }26.26 !34;_59 15 53 40 197.2 8.41 300.98
53.90 8 5 49 2194.74 2.60 54.40 }26.24 134.59 6 42 24 1594.7 fl.4O 49.07

126.10 I5 40 23 797.20 2.82 306.31 326.26 I34.59 15 53 40 197.2 8.41 300.98

OIrFERENTIAL CCRRECTIONS MI0-CCURSE EXECUTICN ACCURACY ORBIT OETERMINATION ACCURACY

TOE .7829 TR_ 1,7839 TC} -.01_8 8,1_J .7260 S_T 761._ ,%R 3408.7 ,%} 60.9 ST 314.0 SR 2748.6 55 1179.5

RoE-g.2665 RRA 5.0039 R(_ ,1377 F_U-.Oi261 RRT .3232 RRF .9966 RTF .4000 CRT -.5492 CRS -.9992 CST .5154
rOE-l.7887 FRA I .1458 FC3 .0278 BSP 10749 ,%6 }492.8 R'Z} -,0665 RI 3 .9978 L54 2995,6 MSA 266.6 SSA .6

BOE 9.2995 BR4 5.3124 BC} .1384 FSP -191 ,%1 3418.0 ,%2 719,0 THA 85,68 EL1 2754.1 EL2 261 .9 ALF 93.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4 1968-69

LAUNCH CATE rE_ 11 1969 FLIGHT TIME I_4.00 ARRIVAL CAT[ JUN 25 1969

MELIOCENTR[C CC_IC

Rb 147.66 LAL .00 LOL 142.09 VL

RP lOB .93 LAP -3.06 LOP 321.61 VP

RC 114.042 GL -46.4J GP 51.11ZAL

PLANE TOCENTRIC CONIC

C31421.973 VHL }7.709

LNCH AZMTH LNCH TIME

_O.OD 10 51 25

90.00 IZ 48 46

lOO,O0 II 31 53

100.00 14 50 59

110.00 11 40 35

110.00 16 58 46

DIFFERENTIAL CORRECTIONS

TOE 5.3980 TRA -.2201 TC3 -.0794 BAU 4.0636

RO-I0.6822 RRAIO.12Z4 RE3 .1985 FAU-.06972

FOE-2.2954 FRA 2.2850 FC3 ,0424 BSP 8897

80611.9686 BRA10.1248 BC3 .2138 FSP -166

DISTANCE 382.113

27.699 GAL -3.61 AZL 171.15 HCA 176.88 SMA

37.500 GAP 2,25 A?P 8.87 TAL 199.69 TAP

93.13 ZAP 91.82 ETS I72.59 /AE 50,14 ETE

128.80 ECC .I5908 INC81.]447 Vl 30.173

16.57 RCa 108.31APO 149.29 v? 34.787

255.79 ZAC 44.46 ETC 310.04 CLP 92.91

DLA -27.53 RAL 58.35 RAC 6573.2 VEL 39.284 PTH 3.55 VHP 47.736 CPA 31.18 RAP 248.12 ECC24.4071

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN INJ 2 LAT IN] 2 LL"W_C

1765.76 -6.76 14,78 326.34 117.56 11 20 51 1165.8 -3.01 8.10

1383.51 5.50 353.38 337.76 117.82 13 11 49 783.5 9.18 346.64

1635.02 -11,38 2.73 323.89 117.83 11 59 8 1035.0 -7.57 356.02

989.48 10.11 326.06 335.24 118.28 15 7 29 389.5 13.81 3_0,03

1607.66 -19.29 356.25 319.48 118.79 12 7 23 1007.7 -15.30 349.41

5_77.64 17.97 278,_ 339.71 |19.58 J8 36 44 5277.6 21.77 271.81

MIO-COURE EXECUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

$6T 1016.1 SC,R 2_O7.6 SG3 53.1 ST 820.5 SR 1705.0 SS 1518.4

RRT -.6036 RR_ .9997 RTF -.7889 CRT -.9564 CRS -.9999 CST .9520

S(,B 2985.9 R_3 -.084} RI3 .9964 LSA 2414.9 MSA 231.9 SSA .6

_C.1 2929.0 C:_2 579.7 THA 106.90 ELI 1879.6 EL2 217.4 ALF 115.07

LAUNCH DaTE FEB 11 I t,_;9 FLIGHT TIME 136.00 ARRIVAL CAT( JUN 27 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 108,93 LAP -3.16

RC 116.435 GL 59,19

PLANETOCENTRIC CONIC

C3 599.270 VHL 2a.a80

LNCH AZMTH LNCH TIME

26,12 14 29 |0

153.88 O 46 )2

26.12 14 29 10

J53,_8 0 46 32

26.12 14 29 10

153.88 O 46 32

DIFFERENTIAL CORRECTIONS

70E-I,0262 TRA 1,6039 TC3 -,0724 BAU 1.6337

K'_-12,0022 RRA 3.0201 RC3 -.1906 FAU-.02340

FOE 2.4016 FRA -.5886 FC3 ,0338 BSP 10988

80212.046,0 ORA 3.4196 BC3 ._039 FSP -188

128.59 ECC .16589 INC49.6455 VI 30.173

26.80 RCA 107.26 APO 149.93 V2 34.790

J DI],76 7AC 84._] ETC C4,47 CLP 104.1!]

01STANCE 392.543

LC_ 142.09 VL 27.668 GAL -4.31 AZL _.35 HCA 184.14 SMA

LOP 324.78 VP 37.480 GAP 3.73 AZP 139.57 TAL 202.65 TAP

GP -69.89 ZAL 95,63 ZAP 94.8I ET5 183.77 ZAE 72.48 ETE

CLA 67.19 RAL 355.11 gAO 6572.5 V_L Z6,843 PFH 3.39 vHP Z9.748 o_A -78.53 _? 153.26 Eccio.8625

L-I TIME IN] LAT IN] LONG INJ RT A_ IN] A2_ITH IN] TIME P_ CST TIM IN] 2 LAT IN] 2 LL_(_G

5042.59 -1,46 244.68 264.51 22.81 I5 53 12 4442,6 -8.83 241.97

3308.54 -1.45 98.12 264.49 22.81 I 41 41 2708.5 -8.82 95.4_

5042.59 -1.46 244.68 264.51 22.81 15 53 12 4442.6 -8,83 241.97
}_8,54 -1,45 99,J2 264.49 22.81 J 41 41 2708.5 -8._2 95.46)

5042.59 -1.46 244.68 264,51 22.81 15 53 12 4442.6 -8.83 241,97

3308,54 -1,45 98.12 264.49 22.81 I 41 41 2708.5 -B.82 95,46_
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1059.0 SGR 3476.7 SG3 59.2 ST 377.I SR 2862,0 SS 1470.5

RRT .7_29 _ -.9995 RTF -.7417 CRT .7727 CRS 1.0000 CST .7695

SG6 3634.4 R23 -.0624 R13 -.9977 LSA 3230,9 MSA 238.8 SSA 1.3

S6I 3670.5 $62 678.7 THA 76.59 ELI 2876.9 EL2 238.Z ALF H4.15

LAUNCH DATE FEB 11 1969 FLIGHT TIME 138.0L1 ARRIVAL DATE JUN 29 1969

HELIOCENTRIC CONIC

RL 147.66 LAL ,00 LOL 142.09 Vt

RP I_.9! LAP -3.2_ LL"@ 327.95 VP

RC I18.823 GL 64._ GP -79.95 ZAL

PLANE TC_ENTRIC CONIC

C3 _18,856 VHL 14.794

LNCH AZMTH LNCH TIME

26.97 13 23 2I

153.03 Z3 33 1

_6.97 I3 23 21

153.03 23 33 I

26,97 13 23 21

153.03 23 33 I

CIFFERENTIAL C,_RECTJC_S

TOE 3._99_ TRA -,6414 TC5 -.0J65 _AU .1193

RCE-4.7842 RRA 3.2150 RE3 -,_373 FAU ,00231

FOE 1.4739 FRA -,70_ FC3 -.009I _ 12216

BOE 5.8692 8RA 3.2783 8C3 .O40H FSP -248

DISTANCE 397.952

27.636 GAL -4.01AZL 61.11HCA 186.68 SM_ 128.37 ECC .16536 18C28.8886 Vl 30.]73

37,460 GAP 3.83 AZP I18.72 TAL 201,00 TAP 27.67 RC4 I07.15 APO 149.60 v2 34.794

98.75 ZAP 98.40 ETS 217.77 ZAE 86.98 ErE 134.62 /AC 95.42 ETC 99.91 CLP 146.77

CLA 66.47 RAL 338.14 RAC 6571.3 VEL 18.444 PTH 3.04 VHP 17.615 CPA -74.86 RAP 86.44 ECC 4.601H

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] _ LAT IN: 2 LONG

4933.08 -_.II 24J.72 244,59 23.78 14 45 34 4333.1 -15.42 23H,80

320A.51 -8,11 96,08 244.58 23.78 24 26 26 2604.5 -15.41 93.16

4933.08 -8.11 241.72 _44.59 23.78 14 45 34 4333.1 -15.42 238.80

3204.51 -8.11 96.08 244.58 23.78 24 26 26 2604.5 -15.41 93.16

4933,08 -8,11 241.72 244.59 23.78 14 45 34 4333.1 -15.42 238.80

3204.51 -8.11 96.08 244.58 23.78 24 26 26 26-aJ4.5 -15.41 93.16

MID-COJRSE EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY

...e_T 1457.I S6R 36_9._ SG3 76.8 ST 1329.9 5R _175.7 SS P22.8

RRT -.8272 R'R'F" -.9851 RTF .9083 CRT -.9471 CRS .9923 CST -.979_

56_ 3910.9 R_3 -.0966 R13 -.9944 LSA 2606.9 MSA 364.4 SSA 1.7

$61 3833.3 S,G2 775.1 THA 109.i9 ELI 243_.3 EL2 363.4 ALF 122.G5

LAUNCH DATE FEB II 1969 FLIGHT TIME J4O.0O ARRIVAL DATE JUL 1 i969

HELIOCENTRIC CONIC

RL 147.66 LAL .OO

RP 108.9(] LAP -3.27

RE 121.206 GL 63.06

PLANE TC_ENTRIC CONIC

C3 1J2.171 VHL I0.591

LNCH AZMTH LNCH TIME
30.29 13 25 51

149.71 23 _ 14

_.29 13 25 51

149.71 23 _ 14
30.29 13 25 51

149,7J 23 _ J4

OIFFE_ENTIAL CORRECTIONS

rOE 3.9592 TRA-2.7256

R_E ,1294 RRA ,5_67

FCE 1,3404 FRA -,7468

B0E 3.9614 BRA 2,77_0

OlSTANCE 403.745

LOL 142.09 VL 27.603 GAL -3.77 AZk 69.95 H_A

LOP 331.11 VP 37.439 GAP 4.04 AZP ]09.79 TAL

GP -77.09 ZAL 101.63 ZAP 102.66 ETS 279.97 ZAE

189.59 514A I28,15 ECC .16557 INC20.0475 vI 3!3.173

199.64 TAP 29.23 RCA 106.93 At-_ 149.36 v2 34.798

95.68 ETE 196.34 ZAC 1_0.98 ETC 162.62 CLP-16_.84

GLA 63.64 RAL 336.85 RAO 6570.1 VEL 15.281PTH 2.74 VHP 12.407 CPA -67.8_ RAP 69.46 ECC 2.5461

L-I TIME INJ LAT INJ LONG IN] RT A_ INJ A_TH INJ TIME P_ CST TIN INJ 2 bat IN] Z LC_G

4803,39 -15.08 236.23 239.I9 27.38 I4 45 54 4203.4 -22,14 232,69
3098.59 -15.07 94.33 239.17 27.38 24 11 52 2498,6 -22.13 _.79

4_03.39 -15.08 236.23 _39.19 27.38 14 45 54 4203.4 -22.14 232.69

3098.59 -15,07 94,33 239,17 27,38 24 11 52 2498.6 -_2.13 _1.79

4_3.39 -15.08 236.23 239.19 27,38 14 45 54 4203.4 _22.14 232,69

}09_,59 -15.07 94,33 239.17 27.38 24 11 52 2498.6 -22.13 _1.79

MIO-CC_R$E EXECUTION ACCURACY L'_61T DETERMINATION ACCURACY

TC3 -.2599 BAU .3899 5GT 3989.e SGR 657.8 SG3 102.7 ST 2362.3 SR 208.3 55 830.6

RC3 .0067 FAU .01502 _T -.7733 RRF -.7002 RTF .9927 CRT -.0926 CRS .0174 CST -.9972

F(3 -.1159 BSP 12726 S(,6 4043.7 R23 -.JJ95 RJ3 -.991_ LSA 2503.4 MSA Z15.8 SSA ?.0

BC3 ,2600 FSP -336 S,GJ 4022.5 SC,2 4]3.? THA 172.66 EL] 2362,4 EL2 207.4 ALF 179.5)
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_

LAUNCH O}TE Fire 11 1969 FLIGHT TZbt_ 14_,OD ARRIVAL HAT[ JUL _ ] 969

HEL|OCENTR[C CONIC

RL 147,66 LAL o00

RP 10B._9 LAP -3.3_

RC 123.5810c 60.25

PLAN_TOCENTRIC CONIC

C3 70.44B VHL 8.393

LNCH AZNTH LI_H TII_

33.56 13 45 39

146.44 _3 Z4 15

33,56 13 4S 39

146.44 23 24 15

33.56 13 45 39

146,44 23 24 J5

0ZFFERIENTIAL CCIRR1ECT|(3N5

T0£ 3.0371 TRA-2.377!
1.0345 _J -.2919

FOE 1.407) FRA -.7833

BO£ 3.?085 8RA 2.39_O

DISTANCE 409,649

LOL 142,09 VL 27.569 GAL -3.55 AZL 74.64 HCA 192.63 SHA 127,91 ECC ,16606 1NC15,3577 Vl 30.I73

LOP 334.28 VP 37.419 GAP 4.28 AZP I05.00 TAL 198.36 TAP 30.99 RCA 106.67 APO 149.16 V? 34.803

GP -70.90 ?AL I03.97 ZAP 107.22 ETS 299,28 ?AE 1D2,13 ET E 214.58 ZAC 104.76 ETC 181.93 CLP-ISa.BI

0LA 60.88 R4L 339.84 RAO 6569.4 VEL 13.849 PTH 2.53 VHP 9.747 0P4 -61.48 RAP 55.24 ECC 2.J594
L-! TINE [N-J LAT INJ L_., INJ R-T ASC INJ AZf4TH |NJ TIHE PO CST TZN ZNJ 2 LAT ]NJ ? LONG

4686.79 -20.72 230.24 237.68 31.35 15 3 46 4086.8 -27.49 ??5.9_

30(39.07 -20.71 9_.19 23i.67 31.35 24 14 24 2409.1 -27.48 97.93

4686.79 -20,72 2_.24 231.68 3J.35 15 3 46 4086.8 -27.49 Z25.9_

3009.07 -20.71 9_.J9 237.67 3J.3fl 24 14 24 2409.1 -27.48 87.93

4686.79 -_0.72 230,_4 237.68 31.35 IS 3 46 4086.8 -27.49 22_.98

3009.07 -L_.71 92.19 237.6? 31.35 24 J4 24 2409.1 -27.48 87.93

Nr0-COURS[ E)([CUTION A(CURACY CRBIT 0ETER_4INATION ACCURACY

TC3 -.rc_56 6AU .5B64 S_T 4056.0 SGR _51,6 SG) |34,0 ST 2_02,2 5R 716.8 SS _55,3
RC3 -.J446 FAU .02537 RRT ,8906 RRF ,9507 RTF .9839 CRT ,96J8 CRS -.987fl CST -.9929

FC3 -.3118 BSP 13168 Sr_ 4|44.4 R_3 .1466 RJ3 .9866 LSA 2650.3 HSA 203.0 SSA 2.6

BC3 .6226 FSP -446 _1 4J26,9 $G2 380,7 TNA 10,68 ELI 2403.8 EL2 188.0 ALF 16.7_

LA_H 0ATE FEB 11 1969 FLIGHT TINE I44.00 A_IVAL 04TE JUL 5 1969

H[LZOCENTR|C CONIC

RL 147.66 LAL .00

RP 108.87 LAP -3.35

RC 125.948 GL 57.04

PLANETOCENTRIC CONIC

C3 50.055 VHL 7.075
LN(.H A2_4TH LNCH T|VI_

36.59 14 9 21

143.41 23 _2

36.59 14, 9 2J

143.41 23 3_ 30

36.59 14 9 2|

143.41 23 32 30

0I $TAN(E 415.554

LOL 142.09 VL ZT.f134 GAL -3.34 AZL T'_.93 f'_A

LCP 337.45 VP 37.398 GAP 4.54 AS'P 10_.02 TAL

GP -64.67 ZAL 105.78 ZAP |11.8_ ETS 305.08 ?AlE

195.71 5NA I_7.68 ECC .16679 1NC12,4724 Vl 30.J73

197.13 TAP 32._4 RCA 106.36 APO 14_.97 V2 34.80_
107.33 ETE 2J8.70 ?AC 107.13 ETC 187._3 CLP-150.6!

OLA 58.35 RAL 343.84 RAO 6_.8 VEL |3.093 PTH 2.39 VHP B,2| 7 OPA -_5.50 RAP 4_.94 EC( 1.8238
L-_ TZI4_ ]NJ LAT _NJ LONG ZNJ RT AS(. _NJ A_ITH INJ TZI._. PC) CST T_M [NJ 2 LAY INJ ?LC_G

4fl89.18 -_4.83 224.31 _37.28 35.33 13 25 50 3959.2 -31.26 219.32

2940.28 -24.82 gO,OI 237.27 35.3_ 24 2J 3(3 2340.3 -31.25 85.03

4589.16 -24.8_ _4.31 2_7.28 35.33 J5 25 50 3989.2 -3J .26 219.32

2940,26 .-24._2 90.01 237.27 35.32 24 2| 30 2340.3 -31.25 85.03
4589.18 -24.83 224.3J 237.28 35.33 Jfl 25 50 3989.2 -31.26 219.32

2940,28 -24.82 90.01 _37.27 35.32 24 2l 30 2340.3 -31,25 85.03
CRBIT DETER_IINATION ACCURAC_

ST 2|44,6 SR 781.8 55 810.4

CRT .9835 CR5 -.9970 CST -.9945
LSA 2417.7 NSA 147,8 554 3.4

ELI 2278.7 EL_ 133,1ALF 19.79

0IFFERENT|AL CORRECTIONS

TOE 2.2712 TRA-2.3792 TC3-J .2338 BAU .8795

ROE .9040 RR4 -.5_ RC3 -.4474 FAU .04568

FOE 1,2781 FRA-J.0370 FC3 -.7901 BSP 2207|
80E 2.444_ _RA 2.45|4 BC3 J,3|43 FSP -|050

HI0-COJR$E EXECUTION ACC_CY

S6T 4463,3 _ 1329.6 $G3 190,9

RRT ,977_ RRF .9_54 RTF .9871
SG_ 4637,J R23 .J283 R13 .9894

SGI 4649.3 SG2 _69.3 T_A 16.29

L4UNCH 0ATE FEB 11 1969

HELIOC[NTR|C CC_i|C

RL 147.66 LAL ,00

RP 108.85 LAP -3.35

RC 128.306 GL 53.89

PLAN_TOCENTR;( CON|C
C3 38.488 VHL 6.2'04

LNCH AZMTH LN_H T_M_

39.24 14 33 12

140.76 23 42 9
_9.24 14 33 12

140.76 23 42 9

39.24 14 33 12

140.76 23 42 9

FLIGHT T|M_ 146.00 JUL 7 1969

O[STAN_[ 421,_47

LOL 142.09 VL _7.496 GAL -3.|! AZL 79.48 H_A 198.82 S_A 1_7.43 ECC .16753 vj 30.J73

L(_° 340.6_ VP 37.377 GAP 4.78 A2P 99,97 TAL 195.80 TAP 34.62 RC4 106.08 V2 34._15

GP -58.92 ?AL |06.97 Z4P 116.40 £T$ 3(]7.61 ?AE 111.63 ETE 219.08 ?AC 110.28 CLP-]49,44

OLA 56.16 RAL 348.04 RAO 6568.5 _L 12.643 PTH 2.30 VHP 7.272 OPA -49.92 RAP 44.87 ECC 1.6334

L-| TZl4E INJ LAT _NJ LONG INJ RT ASC |NJ A_ITH _NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LEV,JG

4508.96 -27.72 218.81 237.43 38.98 15 48 21 3909.0 -33.81 213.18

2888.34 -27,7! 87.95 237.41 38.98 24 30 18 2258.3 -33.79 82.32

450_.g£ -27.7_ 216.6J 237.43 38.98 15 4_ 21 3909.0 -33.81 213.18

2888.34 -27.71 87.95 237.41 35.98 24 30 18 2288.3 -33.79 8_.32

4508.9_ -27.72 218.81 237.43 38.98 15 48 21 3909.0 -33.8! 213.18

2888.34 -27.7J 87.95 237.41 38.95 24 30 18 2288.3 -33.79 82.32

ARRIVAL 0ATE

1NC10,5181

APO 148.78

ETC 189.09

DIr;ERENTIAL CO_RECT|ONS HID-COJRSE E_ECUTION ACCURAC_ ORBIT OETERHINATTC_ ACCURACY

TOE 2,3831 TRA-J.$30B TC3-I._76 $AU .74_0 SGT 4|26.3 _ Jj76.J $G3 1_N5.2 5T 2_82,5 SR 921.4 55 _60.5

ROE .9807 RRA -.33_ RC3 -,_3 FAU .04219 RRT .9390 RRF ._H_ RTF .971| CRT .9755 CRS -.9979 CST -.9_9_

FOE 1.6038 FRA -.7575 FC3 -.9489 BSP 13278 5G6 4290.7 R23 .1902 RI3 .976I LSA 2721.2 HSA 206.3 55A 4.0

80£ 2.5770 8RA 1.862l gC3 1.4439 FSP -638 $GI 4272.9 SC,2 3_0,5 THA 15.11 ELI 2548.3 EL2 177.8 ALF 20.83

LAUNCH OATE FEB 11 1969 FLIGHT TIE 148.00 AR_RIVAL DATE JUL 9 1969

HELIEX_ENTRIC CONIC 0I$TAN(E 427.502
RL 147.66 LAL .00 LOL. 142.09 VL 27.461 GAL -2.88 AZL 8(3.90 H(A 201.95 514A 127.19 ECC .16846 INC 9.1021 Vl 313.173

RP 108.83 LAP -3.39 LOP 34_.80 VP _7.357 GAP 3.04 AS'P 98.45 TAL 194.49 TAP 36.44 RCA 105.76 APO 148.61 v2 34.82!
RC 130.653 GL 50.89 GP -53.65 ?AL I07.69 ZAP 120.74 ETS 308.98 ZAE J13.19 ETE 217.94 24C 112.55 ETC 189.50 CLP-149.57

PL4N_T_ENTRIC CONIC

C3 31.266 VHL 5.59_ DLA 54.Z! RAL 352.|6 RAO 6568.2 VEL ]2.355 PTH 2.23 VHP 6.667 0PA -44.71 RAP 42.10 £CC 1.5J46

LNOa 42'HTH LN(H TINIE L-J TIME INJ LAT INJ LONG ]NJ RT A._ [NJ AS'I4TH INJ T]I_ PO CST TiN JNJ 2 LAT ZNJ 2 LONG

41.63 14 56 _ 4442.39 -29.68 2J_.76 237.90 42.32 |6 10 22 3842.4 -35.44 2'07.58

138.37 23 51 50 2850.03 -29.67 86.|6 237.89 42.31 24 39 20 2250.0 -35.42 79.97

41.65 14 36 20 4442.39 -29.68 213.76 237.90 42.32 16 10 22 3842.4 -35.44 207.58

138.37 23 51 50 2850.03 -29.67 86.16 237.89 42.31 24 39 L_3 2250.0 -35.42 79.97
41,63 14 56 _O 4442.39 -29.68 213.76 237.g0 42.32 16 JO _ 3842.4 -35.44 207.58

138.37 23 51 50 2850.03 -29,67 86o16 237.89 4_.31 24 39 20 2250.0 -35.42 79.97

O_FFE_NT_AL CCIRR_CT_CNS MIO-COUR$1E EXIECUTICN ACCURACY ORBIT OETERMINAT_ON ACCURACY

TOE 2.2310 TRA-I.6_?_ TC_-|.832_ _AU .7927 SGT 4226.4 _ 1151.6 SG3 223.7 ST 2447.2 SR 898.7 55 995.0

ROE .8650 RRA -.2814 RE3 -.4879 FAU .O4919 RRT .9402 RRF .9851RTF .9669 CRT .9803 CRS -.9986 CST -.9897

FOE 1.6454 FRA -.708J FC3-1.3620 BSP 13722 SC_ 4380.5 R23 .21314 R13 ,9717 LSA 2783.1HSA 202,6 5SA 4.9

_E 2.3928 i_qA 1.6816 BC3 I .8965 FSP -744 5G1 4364.0 $G2 _79,9 THA 14.48 ELI 26,01.7 EL2 167.0 ALF 19,B_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691

LAUNCH 0AT£ F66 !I J969 FLIGHT TI_ 150.00 ARRIVAL CATE JUL Jl J969

HELIOCENTRIC CONIC

RL ]47.66 LAL .00

RP 108.80 LAP -3.39

RC 132.989 &L 48.08
PLANE TOC[NTRI C CON|C

c3 26.4]0 VHL 5.139

LNO.4 A2'MTH LNCH TII,_

43.74 ]5 ]8 31

136.26 O 5 33

43.74 15 18 31

136.26 0 fl 33

43,.74 15 18 3]

136.26 0 5 33

C)ZFFERENT IAL CORRECTIONS

TOt. 2.|320 TRA-].50|3

ROE .76_O RRA -.2198
rOE 1.6573 FRA -.6253

802 2.2644 13RA |,5173

0ISTANCE 433,453

LOL 142.09 VL 27.423 GAL -Z.65 AZL 81.98 HCA 205.09 SMA 126.94 £CC .16950 ;NC 8.0?43 V| 30.|73

LOP 346.97 VP 37.336 GAP 5.29 AZP 97.28 TAL 193.16 TAP 38.25 RCA 105.42 APO J48.45 V2 34._9

GP -48.9(3 ZAL 107.95 TAP 124,BI ETS ]09.93 ZAE JIB,10 ETE 216.14, ZAC 114.63 ETC 189.34 CLP-150.26

OL4 32.30 RAL 356.16 RA0 6568,J VEL J_,1J7 PTH 2.18 VHP 6.276 OPA -39.91 RAP 40.27 ECC Z.4346

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIM£ PO CST TIM IN] 2 LA T IN] 2 LONG

4386.59 -31.02 _09.24 8_.71 45.25 16 51 37 5786,6 -36.46 202.60

2821.50 -3|.00 84.63 238.70 45.25 0 52 35 222J.5 -36.45 77.99

4386.59 -31,02 209.Z4 258.71 45.25 16 31 37 3786,6 -36.46 202.60

2821.50 -31.00 84.63 238.70 45.25 0 52 35 2221.5 -36.45 77.99

4386.59 -31.02 209.24 238.7I 45.25 16 31 37 3786.6 -36.46 202.60

2821.50 -31.00 84.63 E38.70 45.25 0 52 35 222J.5 -36.45 77.99

MIO-CC_URSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TC3-2.2853 BAU °8292; S_T 4327,6 S_R 1093.6 SG3 245,6 ST 2517.0 5R 659.4 SS 1019.5

RC3 -.54j7 FAU .05434 RRT .9376 I_ .962| RTF .9628 CRT ,9814 (RS -,9990 CST -.98R8

FC3-I.7813 BSP 13993 S(_ 4463,7 R_3 ._93 RI3 ,9671 LSA 2841.4 HSA 199.4 SSA 5.8

gC3 Z.3486 FSP -8_ 5GI 4448,3 S_Z 3/0.0 THA |3.42 ELl 2655.l EL2 156.4 ALF 1_.59

LAUNCH DATE FEB ]1 J969 FLZGHT T]NE 152.00 ARRIVAL OATE JUL J3 1969

HEbIO(ENTRIC CCN|C

RL |47.66 LAL .00

RP 108.78 LAP -3.39

RC J33.3J3 GL 45.47

PLANETOCENTRIC CONIC

C3 L_.964 VI.'K. 4.792

LNCH AZMTH LNCH TIH_
45.60 13 39 53

]34,40 O 15 _2

45.60 15 39 53

J34.4D O J5 32

43.6O 15 39 33

134.40 0 |5 32

01STANCE 439,398

LOL 142.09 VL 27._85 GAL -2.40 AZL 82.83 HCA 208.24 SMA 126,68 ECC .17067

LOP 350.15 VP 37.316 GAP 5.55 AZP 96.33 TAL 191.80 TAP 40.04 RCA 105.06

GP -44.66 ZkL J07.80 ZAP I_,57 £T$ 3|0.69 Z_qE IL_O.46 ET£ EI4.O6 ZAC J16.60

OLA §J.03 RAL .09 RAO 6567.9 VEL JZ,0J4 PTH 2.I4 VHP 6,024 DPA -35.50
L-! TIME IN] LAT IN] _ "|NJ RT ASC JNJ A2'NTH |NJ TIME PO CST TIM

4339.24 -31.9I 205.23 E39.86 47.81 16 52 I2 3739.2

2800.13 -31._0 83.31 239.84 41.80 l _ 12 2200.1

4339.24 -31.9! 205.23 239.86 47,8| 16 52 I2 3739,2

2800.13 -31.90 83.37 _39.84 47._0 J 2 12 2200.I

4339,24 -31.91 205.23 239.86 47.B! 16 52 J_ 3739.2

2B00.13 -31,90 83.37 239.84 47.80 I 2 12 LP_0(3.I
DIFFERENTIAL CCI_CTION$

TOE 2.0603 TRA-I.35"/'O TC3-2.7445 BAU ._606

ROE .6762 RRA -.I664 RC3 -._699 FAU .05795

FOE 1.6382 FRA -.3236 FC3-2.1846 _$P I4_T8

80£ 2.1684 8RA 1.36TI Be3 2._033 FSP -B7B

MI0-COURSE EXECUTION _CCURACY

.%T 4432,0 ,S_ 10_5.1 S_3 26_.2

RRT .9337 _ .9??2 R1T .9591

SG_ 4549,2 R_3, ._llB RI_ .9629

s_l 4535,0 S(,2 338,9 TM_ I2,27

INC 7.]723 vl ]0.173

APO 148.30 V2 34.837

ETC 188.93 CBP-151.24

RAP 39.J4 ECC J,3779
IN] 2 LAT IN] 2 LONG

-37,07 I9_.22

-37.06 76.36

-37.07 198.22

-37.06 76.36

-37.07 198.22

-37.06 76.36

ORBIT 0ETERMINATION ACCURACY

ST 25_3.3 5,R 814.2 SS 1031.8

ORr .9824 CRS ".9993 CST -.9983

LS_ 2891.8 MS4 195.6 SSA 6.9

ELl 2704,6 _L2 J45,2 ALF ]7.26

LAUNCH 04TE FEB lJ J969 FLIGHT TI_E 1_4.00 4RRIVAL O4TE JUL 15 I969

HELIOCENTRIC CONIC

RL 147.66 L_L .00

RP 108.75 LAP -3.37

RC 13T.625 Gb 43.03

PLANE TOCENTR]C CON]C

C3 EO.419 VHL 4.319

LNCH AZMTH LNCH TINE

47._2 16 0 33

|32,78 0 25 52

47.22 16 0 33

132.7_ 0 25 52

47,22 16 0 33

132.7_ O 25 52

DIFFERENTIAL CORRECTIONS

TD[ 2.0064 TRA-I.2J85 TC3-3.L:_O BAU ,BSg3

ROE .6043 RRA -.1217 RC3 _.5782 FAU .0_O18

FOE 1.5956 FRA -.4096 FC3-2.5514 BSP 14576
BOE 2.0954 BRA J.2245 8C3 3,2578 FSP -919

DISTANCE 445.333

LOL 142.09 VL 27.347 GAL -2.14 AZL 83.52 HCA 211.59 _WAA J26.43 ECC .1T195 INC 6.4784 vl 30.]73

LOP 353.32 VP 37.295 GAP 5.80 _ZP 95.54 TAL I90.42 TAP 4J.82 RC_ 104.69 APO 148.17 v2 _4.846

GP -40.89 ZAL 107.27 ZAP 132,03 ET5 511.34 _A_ J_.35 [TE 211.90 ZAC 1|8.50 ETC 188.42 CLP-|52.34

OLA 49.75 RAL 3.98 RAO 6567.8 VEL II.908 PTH _.|_ VHP 5.870 OPA -31.47 RAP 38.54 £CC 1.3360

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AL_I4TH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

4298.75 -32.51 201,69 24J.33 50,0_ 17 12 J2 369_.B -37.42 194.40
2783.93 -32,50 82,33 241.32 50.01 | 12 16 2183.9 -37.4! 75.03

4298.75 -32,51 ZO1.69 241.33 50.02 17 12 12 3698.8 -37.42 194.40

2783.93 -32.50 82.33 241.32 50.01 i 12 16 2183.9 -37.41 75.03

4298.75 -32.51 201.69 241.33 50.02 17 J2 12 3698.8 -37.42 J94.40

2783.93 -32.50 82.33 241.32 50.0I I 12 16 2183.9 -37.4! 75.03

MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATIC_ ACCURACY

$GT 4536.9 S(,R 957.7 ,SG3 274,0 ST 2_44.6 SR 769.8 SS 1033,9

RRT .928_ _ .9704 RTF .9557 CRT .9835 CRS -.9996 CST -.9878

4636.9 R23 ,_093 Rl3 .9589 LSA 2935.8 N$A 191.6 SSA 8.0

,TK,I 4623.8 5_2 349.0 TH_ IJ.|5 ELI 2751.I EL2 ]33,9 ALF I6.0_

LAUNCH DATE FEB JJ J9_59 FLIGHT TIME J56.D0 ARRIVAL CATE JUL ]7 J969

H_LIOCENTRIC CONIC

RL 147.66 LAL .0_

RP 108.72 LAP -3.34

gC J39.9_3 GL 40.73

PLAN[TOCENTRIC CONIC

C3 ]8.48_ VHL 4.299

LNO4 ATMTH LNCH TIME

48.66 16 20 48

I31.34 O 36 36

48.66 I6 20 48
J3J.34 O 36

48.66 I6 _0 48

|31,34 0 36

DISTANCE 451,258
bOL 142.09 VL 27.]08 GAL -|.88 AZL 84.I0 H_A 214.55 SMA

LOP 356.50 VP 37.275 GAP 6.06 AZP 94_86 T_L 189.02 TAP

GP -37.56 7AL 106.39 ZAP 135._ ET$ 31_.91ZAE 1_3,85 £TE

126.17 ECC .17335
43.57 RC_ 104.30

_09.77 Z_C 1_._6

0LA 48.63 RAL 7.86 RAO 6567.7 VEL II,BL='6 PTH 2.09 VHP 5.784 OPA -27.80

L-I TIME IN] LAT IN] LONG IN] RT AS( |NJ A2'MTH IN] TIME PO CST TIM
4263.72 -32._ 198.57 243.|4 51.93 17 31 51 3663,7

2771.76 -32.89 81.49 243.I3 51.92 I 22 4_ 2]71.8
4263.72 -32.90 Ig_.57 243.14 51.93 17 31 51 3663.7

277J,76 -32,B9 BJ.49 243,J3 5J.92 J 22 48 _17J.8

4263.72 -32.90 198.57 243.|4 51.93 17 31 51 3663.7

277].76 -32.89 81.49 243.13 51.92 I 22 48 _17].8
DIFFERENTIAL CORRECTIONS

TOE 1.9675 TRA-I.0789 TC3-3.6569 BAU .9144

ROE .5464 RRA -.0843 RC3 -.5690 FA_ .06103
FOE ].5391 FRA -.2870 FC3-2.859B BSP I4815

_OE 2.04|9 _RA 1.08L_"_ BC3 3.7009 FSP -938

MID-COURSE EXECUTION ACCURACY

S6T 4636.2 ,_ 693.7 SO,3 281.1

RRT .92|5 RRF ._18 RTr .9585

5r.,B 4721,6 R_Z3 ._028 RI3 .955_

SC,J 4709.2 SC2 341._ TH4 10,13

INC 5.8991 VJ ]0.173
APO 148.04 v2 34.855

£TC J87.88 CLP-153.52

RAP 38.35 ECC ].3042

INJ 2 bAT INJ 2 LONG

-37.59 191.04

-37.58 73.96

-37.59 191.04

-37,5_ 73.96

-37.59 191.04

-37.58 73.96

ORBIT DETERt41NATION ACCURACY

ST _703.8 SR 730.2 55 1029.4

CRT .9848 CRS -.9998 CST -.9873

LSA 2978.0 MSA lST.7 SSA g.I

ELI 2798,0 £L2 122.6 ALF J4.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-691

LA¢JNCH CATE FEB 1! 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 109.69 LAP -3.30

RC 142.207 GL 38.55
PLANE TOCENTR I C CONIC

C3 16.975 VHL 4.120

LNCH AZMTH LNCH TIM_
49.94 16 40 46

130.06 0 47 52
49.94 16 40 46

I_0.06 0 47 52

49.94 16 40 46

FLIGHT TIME 158.00 ARRIVAL CATE JUL 19 |969

OISTANCE 457.177

LOL 14?.09 VL 27.268 GAL -1.60 AZL 94.59 HCA

LOP 359.68 VP 37.256 GAP 6.32 AZP 94.28 TAL

GP -34.62 ZAL 105._I ZAP 138,09 ETS 312.40 ZAE

?I7,71 5MA ]25,91 ECC .17489 INC 5.4056 Vl 30,173

|87,60 TAP 45.31 RCA 103.89 APO 147,93 V? 34,d65

125.04 ETE 207.74 ZAC IZ2.ZI ETC I87.36 CLP-|54.TJ

DLA 47.64 RAL 11.78 RAO 6567.7 VEL 11.763 PTH 2.08 VHP 5.749 0PA -24.45 RAP ]8.50 ECC 1.7794

L-I TIE INJ LAT INJ LGNG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LA T INJ Z LONG

4233.25 _33.J4 195.81 245.25 53.58 17 51 I9 3633.2 -37.63 188,10

2762.72 -33.13 80.82 245,24 53.57 1 33 55 2162.7 -37.62 73.11

4Z33.25 -33.14 195.81 ?45.25 53.58 17 51 I9 3633,2 -37.63 188.1D

2762,72 -33,13 B0.B2 245,24 _3,57 ! 33 55 2162,7 -37,62 73.11
4233.25 -33.14 ]95.81 245.25 53.58 17 51 I9 3633.2 -37.63 188.10

130.O6 0 47 52 2762.72 -33.13 80°82 245.24 53.57 1 33 55

DIFFERENTIAL CCRRECTION$ NiO-CCX)RE EXECUTION ACCURACY

TOE 1.9335 TRA -.9409 TC3-4.1038 BAU .9397 SGT 4736.7 5GR 836.7 SG3 285.0

ROE .4986 RRA -.0547 RC3 -.551i FAU .06112 RRT .9136 RRF .949(3 RTF .9498

FOE 1,4677 FRA -,1665 FC3-3,JI70 85P 15125 _ 4810,0 R$] .19|I R13 ,9521

BOE 1.9968 BRA .9424 BC3 4.1407 FSP -952 56| 4798.3 S¢,2 335.9 THA 9.21

LACNCH DATE FEB Jl 1969 FLIGHT TINE 160.00

HELIOCENTRIC CONIC OIST_N_._ &_,O_4

RL 147.66 LAL ,(]0 L01. 142.09 VL 27,_9 GAL -1.32 _ZL BS,0_ MEA 2_.88 S_4A =125.66 ECC .17656
RP 108.66 LAP -3.26 LOP 2.86 VP 37.236 GAP 6.58 A$'P 93.77 TAL 186.16 TAP 47.03 RCA J03.47

RE 144.478 GL _.47 GP -32.01ZAL |03.73 ZAP 140.72 ETS 312.85 ZAE 125.97 ETE 205.84 7AC I24.06
PLANETC_ENTRIC CONIC

C3 15.789 VHL 3.974 0LA 46.76 RAL 15.75 RAO 6567.6 EL 11.712 PTH 2.06 VHP 5.752 DPA -21.39
LNCH AZHTH LNCH TINE L-Z TIME INJ LAT ]NJ LONG INJ RT ASC ZNJ AZNTH INJ TIME PO (ST TIM

51,09 17 0 40 4206,52 -33.27 193,35 247,67 55,01 18 10 47 3606,5

128.91 0 59 ]8 2756.35 -33.25 gO.3I 247.66 55,00 I 45 34 2J56.4
51.09 17 0 40 4206,52 -33.27 193.35 247.67 55.01 JB JO 47 3606.5

128,91 0 59 ]8 2756.35 -33.25 80,31 247,66 55.00 1 45 34 2156,4

51,09 17 0 40 42"06,52 -33,27 193,35 247,67 55,0| IB I0 47 3606,5

128,91 0 59 ]8 2756.35 -33.25 80,31 247,66 55.00 I 45 34 2156,4
DIFFERENTIAL _CTJON$ NIO-_,_E EXECUTION ACCURACY

TOE 1._05 T TRA -.I_302 T(3-4.5357 BAU .9639 $(,T 4835.4 _ 787.7 SG3 286.2

ROE .4601RRA -.0307 RC3 -.5281 FAU .06046 RRT .g044 RRF .9361 RTF .9478
FOE 1.3901 FRA -.0493 FC3-3.3153 B$P 1_'4_9 ._18 4899.2 R23 .1754 R13 .9496

BOE 1.9605 BRA .8008 BE3 4,5664 F:_P -955 SGI 4887.9 SG2 332.5 THA 8.42

2162.7 -37.62 73.11

ORBIT DETERMINATION ACCURACY

ST 2753.1SR 694.3 SS 10J5._

CRT .9_63 CR$ -.9998 CST -.9868

LSA ](310,0 MSA I83.1SSA 10,3

ELI 2637.# EL2 1|0.9 ALF 13.99

ARRIVAL OATE JUL ZI 1969

INC 4.9776 Vl 30.173

APO i47.64 V2 34.875

ETC I86.86 CLP-155.91

RAP 38.93 ECC 1.Z59_

INJ 2 LAT INJ 2 LGNG

-37.58 185.49

-37.57 72.46

-37.58 185.49

-37.57 72.46

-37.58 185.49

-37,57 72.46

ORBIT OETERMINATION ACCURACY

_T 2796.1 5R 663.9 SS 997.0

CRT .9882 CRS -.9997 CST -.9#62

LSA ]036.7 MSA 178.I SSA 11.6

ELl 2872.2 EL2 99.1ALF 13.??

LAUNCH O_TE FEB I1 1969 FLIGHT TIME 162.00 ARRIVAL GATE JUL 23 1969

HELICwCENTRIC CONIC

RL 147.66 LAL .00

RP 108.63 LAP -3.20

RC 146.7)4 GL 34.46

PLANE TOCENTRIC CON|C

C3 J4.851 VHL 3._4

LNCH AZHTH LNCH T[14_

52.16 17 213 38

1_7.84 J 11 56

52.16 17 _ ]8

1_7.84 I Jl 56

52.16 17 _0 38

127.84 III 56

CISTANCE 468,963

LOt. 142,09 VL 27,189 GAL -1,02 AZL 85,40 HCA ?24,05 5H4 125,40 ECC .17838 INC 4,6009

LOP 6.05 VP 37,217 G_P 6,_4 A$P 93,3| TAL 184,69 TAP 48,74 RCA 10],03 APO 147,77

GP -29,71Z_L 101.99 Z4P 143,13 ETS 313.16 7AE 126.70 ETE 204.I0 ZAC 125.93 ETC 186.39

CLA 45,96 RAL 19,79 RAO 6567,6 VEL 11,672 PTH 2,05 VHP 5,785 CPA -18,59 RAP 39,58

L-_-TII_ _NJ LAT INJ LC_G INJ RT _SC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

4183.00 -33,29 I91.15 250,]8 56,27 1_ ]0 21 3583,0 -37.46

2752.33 -33.28 79.96 250.37 56.26 I 57 48 2152.3 -37.45

4183,GO -33.29 191.15 250,38 56,27 18 30 21 3593.0 -37.46

2752.33 -33,28 79,96 250,37 56,26 1 57 48 2152.3 -37,45

4183.00 -33,29 191,15 250.38 56,_7 18 30 21 3583.0 -37.46

2752.33 -33.28 79.96 250.37 56.26 I 57 48 ZJ52.3 -37.45
OIFFERENTI_L CORRECTIONS

TOE 1._787 TRA -.6546 TC3-4.9472 BAU ,9872

RCE .4287 RRA -.0105 RC3 -.5OO3 FAU ,059_4
FOE 1,3059 FRA ,O649 FC3-3,45_7 BSP 15739

BGE 1.9270 BRA .6547 BC3 4.9724 FSP -951

MIO-COURS_ EXECUTION ACCURACY

.%T 49_9,5 5GR 745.3 SC.3 284.9

RRT ,8933 RRF .9199 RTF .g460
.S_B 4985.5 R23 .1578 R13 .9475

5G| 4974.5 SG2 331,9 THA 7.73

Vl 30.173

V2 34.885

CLP-157,09

ECC 1.2444

INJ 2 LONG

183.16

71.99

183.18

71.99

183.1_

71.99

ORBIT DETERMINATION ACCURACY

ST 2826.9 SR 637.S SS 971.4

CRT .9902 CR5 -.9992 CST -.9855

LSA 3051.4 MSA 173.4 5SA JE,9

ELI _896.6 EL2 87.1 _LF 12.60

L_UNCH (DATE FEB II 1969 FLIGHT TIME 164.00 ARRIVAL (DATE JUL 25 1969

PELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 108.59 LAP -3.13

RC 148.977 GL 32,51

PL4N_TOCENTRIC CONIC

C3 14.113 VHL 3.757

LNCH AZMTH LNCH TINE
53,17 17 40 51

126,83 1 24 38

53.17 j7 40 51

126.83 1 24

53,17 j7 40 51

126.83 I 24 ]8

DISTANCE 474.839

LOL 142.09 VL 27.149 G_L -.71 AZL 85.74 HCA

LOP 9,2_ VP 37.198 GAP 7.11 AZP _._0 T_L

GP -27.68 2AL 1(]_.0| ZAP 145.34 ET$ 313.41 ZAE

227.22 5NA 125.14 ECC .18035

183,21 TAP 50.43 RC_ I02.57

127,28 ETE L:_2.52 ZAC 127,82

0LA 45.20 RAL 23.9"_ R_0 6567.6 VEL 11.640 PTH 2.04 VHP 5.841 CPA -16.01

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM
4162,O3 -33.23 189.14 253.35 57,39 18 50 13 3562.0

2750.70 -33.LPZ 79.75 253,35 57,38 2 IO 29 2150.7

4162.03 -33,_3 189.14 253,35 57,39 18 50 13 3562.0

2750.70 -33.22 79,75 253.35 57.38 2 10 29 2150.7

4162.03 -33.23 189.14 _53.35 57.39 18 50 13 3562.0

2750.70 -33.22 79.75 253.35 57,38 2 I0 29 2150.7

INC 4.2647 Vl 30.173

APO 147.71 V2 34.897
ETC 185.96 CLP-158.25

(DIFFERENTIAL CORRECTIONS

TD£ 1.8522 TRA -.5029 TC3-5.3101BAU 1.009_

ROE .4036 RRA .0067 RC3 -,4703 FAU .05760

FOE 1.2199 FRA ,1741 FC3-3,5336 9SP 16074

BO£ 1,8957 BRA ,5029 BC3 5.3508 FSP -945

MI0oCOURS{ EX[CUTION ACCURACY
5(.,T 50L=0.3 _ 710.0 S_3 282,0

RRT .8806 RRF .9015 RTF .9446

Sr_ 5070.2 R23 .1393 RI3 .945_

•_1 5059.2 .%2 333.9 THA 7.13

RAP 40.42 ECC 1.2323

INJ 2 LAT INJ Z LONG

-37.26 181.09

-37,25 71.70

-37.26 181.09

-37.2_ 71.70

-37.26 181.09

-37.25 71,70

CRBIT 0ETERMIN_TION _CCUR_C_

ST 2846.3 SR 615,7 SS 941.5

CRT ,9922 CRS -.9982 CST -.9846

LSA _055.8 MS4 168.8 SSA 14.2

ELI 2911.1 EL2 74,8 ALF 12.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

LAUNCH DATE FIB 11 1969 FLIGHT TIME 166,00 ARRIVAL CATE JUL 27 1969

HELIOCENTRIC CONIC

RL J47.66 LAL .DO

RP lOB.56 LAP -3.OS

RE 151.Z04 GL 30.59

PLANE TOCENTRIC CEI_]C

C3 ]3.544 VHL 3.680

LNEH &ZNTH LNCH TIHE

54,J6 I_ 1 _5
125.84 1 37 40

54.16 1_ ! 25

125._4 J 37 40

54.16 18 | _5
J25o84 J _7 40

DIST6NCE 480.702

LL_ J42,D9 VL 27.]09 GAL -.3d AZL B6,D4 HCA ?30.39 SMA J24._8 ECC .19249 ]NC 3.96J2 VJ 3_,J73

LOP 12.42 VP ]7.180 GAP 7.38 AZP 92.53 TAL 181.72 TAP 52.11 RCA 10Z.1O APO ]47.67 v2 34.908

GP -25.87 ZAL 97,80 ZAP 147.37 ITS 3J3,55 ZAE I77.73 ETE 701.08 ZAC I79.74 ETC ]85.55 CLP-I59.39

CLA 44.47 RAL 18.13 RA0 6567.5 VEL 11.616 PTH 2.04 VHP 5.917 0PA -13.64

L-| TIME IN] LAT IN] LONG IN] RT AS(: IN] AZMTH |NJ TIME PO CST TIH

4143.J6 -33.07 ]87.30 236.58 58.39 19 10 29 3543.2

2751.53 -33.06 79.71 ?56.58 58.38 2 23 32 2151.S

4143.16 -33.07 187.30 256.58 58.39 19 10 29 5543.2

2751.53 -33,06 79,7J 756.58 58,38 ? 73 32 2151.5

4143.16 -33,07 |87.30 ?56.58 56,39 19 I0 79 3543.2

2751.53 -33.06 79.71 256.58 58.38 ? ?3 32 ?151.3

DIFFERENTIAL CORRECTIONS NI0-COURS_E EXECUTION ACCURACY

TOE 1.6256 TRA -.3435 TC3-5.6689 8AU 1.0295 5GT 5103.9 _ 680.6 SG3 ?77,4
ROE .3638 RRA .0716 RC3 -.4379 FAU .05553 RRT .9659 RRF ._17 RTF .9436

F0E 1.1338 FRA .2779 FC3-3.5495 ASP 16340 S/_ 5149.1 R23 .IEO8 RI3 .9446

BOE 1.6655 BRA .3442 BE3 5.6858 FSP -979 SC,1 5158.0 ._2 3_.1 THA 6.6?

RAP 41.44 ECC ].2229

IN] 2 LAT IN] 2 LONG

-36.98 ]79.]8

-36.97 71.60

-36.99 ]79.19

-36.97 71.6_
-36.9_ 179.1_

-36.97 7].6D

ORBIT 0ETERNINATIGN ACCURACY
ST 2853,8 SR 597._ SS 908.0

CRT .9944 CRS -.9965 CST -.9836
LS4 3049.) MSA ]6A.3 SSA 15.6

ELl 7915.0 EL? 62.l ALF 11.77

LAUNCH DATE FEB 11 1969 FLICk'IT TII4E J_._X] ARRIVAL CATE JUL 79 1969

HELiOCENTRiC CONIC DISTANCE 486.550

RL 147.66 LAL .00 LOL 147.09 VL ?7.068 G&L -.05 AZL 86.3? _ ?33.57 SMA 174.63 ECC .18460 INC 3.664] v] ]O.173

RP |06.52 LAP -2._N5 LOP J5.61 VP 37.167 GAP 7.65 AZP 9_.19 TAL ]80.21 TAP 53.78 RCA 10Z.60 APO 147.66 V2 34.910

RE 153.416 GL ?8.69 GP -24.26 ZAL 95.39 ZAP 149.75 ITS 313.59 ZAE 178.09 ETE 199.79 ZAC 13] .68 ETC 185.17 CLP-]C-.O.SO
PLANETOCENTRIC CONfC

C3 13,1_2 VHL 3.622 DLA 43.73 RAL 32.42 RA0 6567.5 VEL 11.598 PTH ?.03 VHP 6.[309 DPA -11.44 RAP 42.59 ECC 1.2160
LNCH AZHTH LNCH TIME L-Z TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH |NJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

55.16 ]6 22 28 4125.93 -37.87 185.53 260.04 59.30 19 31 14 3575.9 -36.62 177.40

124.84 I 50 52 2755.04 -37.81 79.85 ?60.04 59.29 2 36 47 7155.0 -36.6] 7j .70

55.16 18 22 28 4175.93 -37.87 185.55 260.04 59.}0 19 31 14 35?5.9 -36.62 177.40

124.84 1 50 5? 2755.04 -32.81 79.85 260.04 59.29 2 36 47 7155.0 -36.6] 71.70

55.16 JB 27 28 4123.93 -32.82 185.55 _,04 59.30 J9 _J 14 3525.9 -36.62 ]77.40

124.64 I 50 52 2755.04 -37.81 79.85 ?60.04 59.79 2 36 47 2]55.0 -36.61 7].70

DIFFERENTIAL CCRRE(TICNS NIO-CCI,.)RS,E E)_CUTECIN ACCURACY ORBIT OETERHINATION 4CCURACY

TOE 1.777? TRA -,1878 TC3-fl.9743 8AU 1,0505 SGT 5177.3 SGR 650.7 S_3 ?70.2 ST 2816,6 SR 575.8 SS 852.4
ROE .3638 RR_ ,03_3 RC3 -.4081 FAU .05341 RRT ,851_ RRF .8577 RTF .944I CRT ,9963 CRS -.9936 CST -.9822

FOE 1.0259 FRA .3671 FC3-}.5238 8SP 16836 _ 5718.0 R_3 .0954 R13 .9448 LS4 2994.3 HSA ]58.0 554 ]7.1

8OE 1.8140 BRA .1905 BC3 5.9887 FSP -944 S/_J 5_7.0 S_? 339,5 THA 6°|3 ELI 2874.4 EL2 48.6 4LF lJ.52

LAUNCH GATE FEB 11 t969 FLIGHT TII_ ]70.00 ARRTVAL _ATE JUL 31 1969

HELIOCENTRIC CONIC 01ST4NCE 492.3_?

RL 147.66 L4L .00 LOt. 147.09 VL 27.028 G4L ._0 4ZL 86.57 HCA 236,75 $M4 124.3B ECC .1B729 INC 3.4287 v] 30.173

RP 106,48 LAP -2,67 LOP J8,8D VP 37.]44 GAP 7,94 AZP 91,88 TAL 178.68 TAP _5,43 RCA 10],08 APO J47.67 V2 34.932

RE 155.612 GL 26.82 GP -_.83 ZAL 9_.80 ZAP 150.98 ITS 313.52 ZAE 178.36 ETE 198.63 ZAC 133.66 ETC 184.80 CLP-_6_.59

PLANE TOCENTRIC CONIC

C3 12.8_5 VHL 3.583 CL_ 4_.98 RAL 36.78 RA0 6567.5 VEL 1].585 PTH ?.03 VHP 6.116 0PA -9.40 RAP 43._7 ECC 1.2J17

LNCH 4ZHTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT A_ INJ 42'MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LC_G

fi6.?] 18 44 Z 4109.9! -32.47 183.88 263.71 Co0.14 19 $2 32 3509.9 -36.17 175.70

123.79 2 4 3 776|.51 -32.46 _0.19 ?63.70 60.12 2 50 4 2161.5 -36.t6 72.01

56.21 !8 44 _ 4109.91 -32.47 183.88 763.71 60.14 19 52 32 3509.9 -36.17 175.70

113.79 2 4 3 2761.51 -32.46 80.19 ?63.70 60,12 2 50 4 716],5 -36.16 72,0]

56.2J J8 44 2 4109.91 -32.47 183.98 263.71 60.J4 19 5? 32 3509.9 -36.17 175.70
]23.79 Z 4 3 2761.5] -32.46 80.19 263.70 60.12 ? 50 4 7161.5 -36.|6 72.0I

OIFFERENTIAL CCRR_CTION5 MID-COURS_ EXECUTK_N ACCURACY ORBIT DETERMINATION ACCURACY

TOE |.7§61 TRA -.0071 TC3-6.,_I]82 BAU 1.0672 S_T 5?62.4 SAR 638.6 St-,3 ?65.7 ST 7814.9 SR 571.0 SS 83].8
RC£ .3565 RRA .0480 RC3 -.3740 FAU .05077 RRT ,831_ RRf ._374 RTF .947| CRT .9979 CR5 -.9894 CST -.9605

F0E .964] FRA .47_6 FC3-3.4248 BSP 16784 S_ 5301.0 R"Z_ .0909 R13 .9427 L54 2986.0 MSA 158.6 SS4 18.5

BOE 1.7939 BRA .0481 Be3 6.219_ FSP -875 _:..1 5789._ 5_? 357.9 THA _.79 ELl 2877.0 EL_ 36.3 ALF 11.45

LAUNCH 0ATE FEB 11 ]969 FLIGHT TIME 172,00 ARRIVAL CATE AUG 2 1969

HELIOCENTRIC CONIC 0IST_NCE 498.197

RL 147.66 LAL .DO LCt. 142.09 VL 16,988 G_L .67 AZL 86,8l /4C4 239,93 5MA 174,17 ECC .J_998 INC 3,19J] vJ ]0,J 73

RP J08.4§ LAP -2.76 LOP 71.99 VP 37.176 G_P 9.23 AZP 91.f_ TAL 177.15 TAP 57.08 RE4 100.54 APO 147.70 V2 34.945

RC 157.79_ GL 24.96 GP -21.53 ZAL _.06 2AP 157.r_o ITS 313.3_ ZAE 178.61 ETE 197.59 ZAC J35.67 ETC 1_4.45 CLP-J62.65
PLANETO_ENTRIC CONIC

C3 ]2.674 VHL 3.560 OLA 42.18 RAL 41,18 RAO 6567,5 VEL 11.578 PTH 2.07 VHP 6.235 OPA -7.50 RAP 45,27 ECC 1.2066

LNCH AZMTH LN(H TIME L-| TIHE IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIM IN] 2 LAT [NJ 2 LONG
57,32 19 6 13 4094.64 -_?.07 J82.?_ _67,56 1_.92 ?0 |4 ?8 3494.6 -35,62 174.04

122.68 2 16 f18 7771.36 -37.0| 80.75 767.55 60.91 3 3 9 2171.4 -35.6] 72.57

57.32 19 6 13 4094.64 -_?,0_ 187,2_ 267.56 60.9? _ 14 ?8 3494.6 -35.62 174.04

122.68 2 16 58 7771.36 -32.01 80.7_ _67.55 60.91 3 3 9 7171.4 -35.61 72.57

57.31 |9 6 13 4094.64 -32.07 182.23 267.56 60.92 L>O 14 _8 3494.6 -35.62 174.04
122.66 2 16 58 2771,36 -32,01 _0.75 ?67,55 60,91 3 3 9 217J,4 -35,6] 72,57

OIFFERENTI4L CORRECTIONS HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN4TION 4CCUR4CY

TOE 1.7061 TRA .17_5 TC3-6.4097 8AU 1.0876 S_T _341.1 SGR 6_2.8 SG_ 259.? ST ?754.8 SR _57,9 SS 78].6
ROE .3458 RRA .0586 RC3 -.3493 FAU .04864 RRT ,8|58 RRr .8149 RTF .943_ CRT .9990 CRS -.9829 CST -.9784

FOE .6726 FRA .5_6 FC3-3.3226 8SP 1_76 5G8 5377.2 R_ .0724 R13 .9437 LSA 7913.2 MS4 155.9 SSA ]9.9
BOE ].7427 BR4 .|8_O BC3 6.4167 FSP -862 SGI 5365.3 S/._? 358.6 THA 5.46 ELl 2810.6 EL2 24.7 4LF ||.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOl_ 4. 1968-69_

LAUNCH CAT£ FEB lJ 1969

HEL |OCENTRIC CONIC

RL 147.66 LAL .00

RP 106.41 LAP -2.65

RC 159.953 GL 23,11

PLAN[TC_ENTRI( CONIC

C3 J2.655 VHL 5.555

LNCH A_NTH LNCH TINE

58,54 I9 29 I

|E|.46 2 29 25

58.54 19 29 I

12! .46 E 29 25

58,54 19 29 1

J21.46 2 29 25

FLIGHT TINE |74.00 ARRIVAL GATE AUG 4 1969

0[STANCE 503.996

LOL 142,09 VL 16.948 GAL 1,05 AZL 67,03 HCA 243.12 SNA |23,87 FeE .I9288 INC 2.968! v| _O.J73

LOP 25.18 VP 37.109 GAP 8.52 AZP 91.54 TkL 175.61 TkP 58.72 RCA 99.98 APO 147.76 VZ 34.957

GP -20.40 ZAL 87.I8 ZAP |54.10 £75 513,0! ZAE |28.79 ETE 196.65 ZAC |37.70 [TC 184.1l CLP-165,69

OLA 4|.33 RAL 45.59 Rk0 6567.5 VEL 11.577 PTH 2.0Z VHP 6.367 0PA -5.72 RAP 46.76 ECC 1,2079

L-| TIIA_ |NJ LAT INJ _ JNJ R'F As( INJ AZNTH INJ TII42 PO C$T TIPl INJ 2 LAT INJ 2 LONG

4079.79 -31,45 180.57 2il.55 61.67 20 37 1 3476.8 -34.96 I72.39

2784.91 -31,44 81,57 271.54 61.65 3 15 50 2J84,9 -54,95 73.59

_79.79 -31 .45 180,57 27l .55 61 .67 20 37 J 3479.8 -34.96 J72.39

2784.91 -31.44 81.57 271.54 61.65 3 15 50 2|84.9 -34.95 73.39

4079.79 -3J,45 |80.57 27|.55 61,67 20 37 J 3479,8 -34.96 J72.39

2784.91 -31.44 81.57 _1._4 6|.65 3 15 50 2184.9 -34.95 73.39

OIFFERENTIAL CCF_ECTICN5 NI0oCX_URSE EXECUTION ACCURAC_

TOE ] .65_,4 TRA .3704 TC3-6,5224 8_J I ,1031 _T _408.5 .Tv_R 610.9 SG3 252.0

ROE .3387 RRA .0708 RC3 °.3207 FAU .04605 RRT ,7974 _ .7926 RTF .9431

FOE .7882 FRA .6351 FC3-3.1554 BSP |73|4 ._ 5442,9 R23 .06J7 R|3 .9435

80E 1.6897 BRk .3771 BC3 6.5JO3 FSP -835 S_| 54_._ 5_2 567°| THA 5.17

LAUNCH OATE FEB |1 1969 FLIGHT TIME I76.00

HELIC(ENTRIC CCNIC OJSTANCE 509.774

RL 147.66 LAL .(30 LQ. 142.09 VL 26.908 GAL 1.44 kZL 87._4 HCA 246.30 SNA

RP 109.37 LAP -_.5Z k_ _8.57 VP 57,0_ GAP 8.83 AZP 91.1! TkL 174.05 T_P

RE 162.097 GL 21.27 GP -J9.37 ZAL 84.20 ZAP J55,50 [TS 3J2.56 ZA£ |28.94 ETE

PL.ANE TC(ENTR I C CONIC
C3 12.7L_ VHL 3.566 DLA 40.42 RAL 50.00 RA0 6567.5 VIEL Jl .580 PTH _.03 VHP

LNCH A2'MTH LN(H T]I_ L-I 'rINE INJ LAT |NJ LO_ INJ RT AS( INJ AZNTH INJ T_H_

59.86 19 52 27 4064,86 -30.77 |TB._ 215.66 62.38 _1 O J2
I_.14 2 41 7 _BO2,69 -30.76 8_.67 _75.65 62.37 3 27 50

59.86 19 52 27 4064.86 -30.77 176._ _75._ 62._8 21 0 12
lZO.14 2 41 7 2_O2,69 "30.76 82.67 27_.65 62.37 3 27 50

59.96 J9 5_ 27 4064,86 -_0.77 176,$6 _75.66 62.38 21 0 12

120.14 2 41 7 Z_02.69 °30.76 61.67 175.65 62.37 3 27 50

OIFFERIENT|AL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY

TOE J .5689 TRA .5693 TC3-6,5782 8_J J .|J98 _T 5475,0 _ 600.7 SG3 244.4

ROE ,33_K] RRA .0820 RC5 -.26_4 FAU .04366 _T ,780I RRF .7710 RTF .9441
FOE .7018 FRA .7086 ¥C3-2,9720 _SP 17379 SG8 _07.8 R_5 .0497 RJ3 ,9444

8OE 1.6234 8RA .5752 BE3 6.5849 FSP -814 S_I 5495.1 S_2 374.5 THA 4.91

CffBIT 0£TERMINATZON ACCUR4C_

ST 26_2,5 5R 548.0 5S 755.2

CRT .9992 CR$ -.9734 CST -.9755

LSA 26_O.4 HSA |56.7 SSA 21.!

ELl 27_7.8 £L2 21.4 ALF 11.54

ARRIVAL 0ATE AUG 6 1969

lz3.6z ice .19soi I.c z.7572 vl 50.173
T=0,36 eta 9939 _PO147_e_ vz _.970
_95.8_ ZAC 139.77 ETC 183,76 CLP-164.TI

6.510 OPA -4.06 RAP 48.34 ECC J.2093

PO CST TIN INJ 2 LAT INJ 2 LONG

3464.9 -54.20 170.7_
LP_tT_7 -34,19 74.52

3464,9 -34._0 170.71

_'_02.7 -54.19 74,52

3464.9 -34.20 170,7J

220_.7 -34.19 74.52

CR_IT 0ETERMINAT|ON ACCUR_C_

ST 2581.8 SR 537.5 SS 683.5

CRT .9981CRS -.9597 CST -.97J8

LSA 27J9.5 MSA 159.2 SS4 22.1

ELI 2636.9 £L2 3Z.I ALF 11.74

LAUNCH OATE FE6 11 1969 FLIGHT TIIAE 178.00 kRR|V_L GATE 4UG 8 |9_9

HEL IO_£NTRIC CONIC

RL 147.66 LAL .OO

RP 108.33 LAP -2.39

RE I64.221GL 19.46
PL_N_TOCENTRIC CONIC

C3 J2.930 V_L 5.596

LNCH A_NTH LN_H TIN[

61._2 20 16 32

118.68 2 51 49

61.32 20 16 32

118.68 2 51 49

61.32 20 16 32
118.68 2 51 49

0IFFERENTI4L CORRI_CTION$

TOE 1.5133 TRA .7795 TC3-6.5599 eAU 1.1349

ROE ,329"_ RRA .0937 RC3 -.27_9 FAU .041_3
FDE .6187 FRA .7797 FC3-2.7604 8SP 178,02

BOE 1.5486 _RA .7851 BC3 6.5655 FSP -789

DiST*NEE 515.53!

LCC 142.09 VL 26.868 GAL |.86 kZL 87._4 HCA 249.49 ,9,_A 173.37 ECC .I9939 INC 2.5562 V! 30.J73

LOP 31.57 VP 37.075 GAP 9.14 AZP 90.90 TAL J72.50 TAP 61.99 R(A 98.77 _PO 147.98 V2 34.963
GP -18,44 ZAL 81.14 Z_P I56,82 ETS 311,96 ZA£ 129.07 ETE 195.07 ZK 141.86 _TC |83.4l CLP-165.70

0LA 59.44 RAL 54.36 RAO 6567.5 VEL 1i.589 PTH 2.03 VHP 6.664 0P_ -_.49 R_P 50.00 £CC 1.2128

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZNTH INJ TIM[ PC) (ST T|M INJ 2 LAT INJ 2 LONG

4049.49 -2_.97 177.09 279.85 63.07 21 24 2 3449.5 -53.32 16_.97
2825.10 -29.96 84.09 279.85 63.06 3 38 54 2225.1 -33.3I 75.97

4049.49 -29.97 177,09 279.85 63.07 2| 24 2 3449,5 -33.32 J68.97
2815.10 °29.96 84.09 279.85 63.06 3 38 54 2225.1 -53,5I 75.97

4049.49 -29.97 177.09 279.85 63.07 21 24 2 3449.5 -53.32 168.97
2825.10 -29,96 84.09 279.85 63.06 3 38 54 2225.l -33.31 75.97

Ni0oCCURSE EXECUTION ACCURACY OR6IT DETERNINATION ACCURACY

5_T 5536,8 _ 592.5 .%3 236.6 ST 2463.1 5R 527,8 SS 633.0

RRT .7626 RRF .7505 RTF .9450 CRT .995J CRS -.9402 CST -.967!

S_ 5568.4 R_3 .0409 R13 .9452 LSA 2592.0 MS_ 165.2 SSA 22.6

•._1 5555.5 5(;2 382,J THA 4.69 ELI 25|8.5 EL2 50.9 ALF 12.04

LAUNCH O_TE FEB 11 I969 FLIGHT TINE 180.00 ARRIVAL OATE AUG JO 1969

HELIOCENTRIC CONIC

RL |47,66 LAL .00 LOL 14_,09 VL

RP 108.Z9 LAP -2.26 LOP 54.77 VP

RC 166.326 GL 17.66 GP ol7,60 ZAL

PLANETOCENTRIC CONIC

C3 13.271 VHL 3,643 OLA 38.39 RAL
LNO_ A_TH LN_H TINE L°I TIM£

62.92 20 4J 17 4033,16

_17.08 3 I 14 2852,70

62.92 20 41 17 4053,16

l;7.OS 3 1 14 _852,70

62.92 20 41 17 4035.16

117.08 3 I 14 2852,?0

OIFFER1ENTIAL CORR_CTIONS

T0£ 1.4270 TRA ,9999

ROE .3268 RRA .1059

FOE ,5374 FRA .8466

_OC 1.4639 _qA 1.0055

O_ST*N_C S21.165

_6,828 GAL 2.29 AZL 87.64 HE_ 252.69 5HA 123.15 ECC .20504 IN(: 2.3634 Vl _O.J73

37.059 GAP 9.47 AZP 90.70 TAL 170,93 TAP 63.62 RCA 9_.|3 APC) J48.13 V2 34,996
78.04 ZAP I58.05 ET$ 311,_1ZAE 129.17 ET£ I94.39 ZAC 143.97 ETC 183.D5 CLP-J66.6_

58.64 RkO 6567.5 VEL 11.604 PTH 2.03 "./HP 6.8]00PA -_.02
_NJ LAT JNJ _ INJ RT A_C |NJ AZNTH INJ TINE PO CST TZH

°29.06 175.20 284.11 63.73 21 48 50 3433.2

°29.05 85.87 284.10 65.72 3 48 47 2252.7

o29.06 175,20 284.11 63.73 21 48 30 343_.2

-29.05 85.87 284.10 63.72 3 48 47 2252.7

-29.06 175.20 2_4.1] 63.73 21 48 30 3433.2

-_.05 85.87 _84.J0 63.72 3 48 47 2252.7

TC3-6.4710 8JU,J J.1460

RC3 °,2511 FAU .0_83

FC3-2.5332 8SP 18016
_C3 6.4759 FSP -765

HI0-O3URS[ £XECUTION ACCURACY

SGT 5595.9 sr.,R 5_5.4 SG3 228.7

RRT .74_7 RRF ,7310 RTF .9460
5_ 5624.5 R23 ,0353 RI3 .946_

9GI 5611.0 S(;2 388.9 THA 4.48

RAP 51.74 ECC 1.2184

INJ 2 LAT INJ E LONG
-32,34 167.13

-32.33 77.79

-32.34 167.J3

-32.33 77.79

°32.34 _67.15

-32.33 77.79

ORB|T OETERNINAT|ON ACCURACY

ST 2327.9 5R 517.9 SS 583.3

CRT .9_92 (R$ -.9J25 (ST -.96|0
LSA _448.7 NSA |75.5 $5A _3,0

ELI 2383.7 £L2 74.3 ALF 1Z,47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH DATE FEB 11 ]969

HELI(XENTRIC CONIC

RL 147.66 LAL .00

RP ]08.24 LAP -Z.]I

RE 168.410 GL 15.9l

PLANE TOCENTRI C CONIC

C3 13.754 VHL _.709

LNO-I AZNTH LN(:H TII,4_

64.67 21 6 45

1]5.33 3 9 4

64.67 21 6 45

115.33 3 9 4

64.67 21 6 45

115.33 3 9 4

LOL 142.09 VL

LOP 37.97 VP

GP -16.84 ZAL

FLIGHT TD4[ |82.00 ARRIVAL DATE AUG 12 1969

0ISTkNCE 526.974

26.788 GAL Z.74 AZL 87.8? PICA 255.88 S,WA 1Z2.89 ECC .20697 ]NC 2.1769 VI 30.173

37.043 GAP 9.81 kip gO.fl3 TAL 169.37 TAP 65.25 RCA 97.45 APO 148.32 V? 35.010

74.92 ZAP ]Sg.?I ETS 3]0._0 ?A[ |29.76 ET6 J93.79 ZA_ ]46.]1ETC 186.65 CLP-J67.64

0LA 57.78 RAL
L-I TIE INJ LAT

4015.77 -28.05

2686. ! 4 -28.04

40]5.27 -28.05

2886.]4 -28.04

40]5.27 -28.05

2886.14 -28.04

DIFFERENTIAL CO_CTIONS

TO[ 1.3339 TRA ].2544 TC3-6.3071BAU 1.1605
ROE .3260 RRA .1189 RC5 -.2297 FAU .03640

FOE .4611FRA .9120 FC3-2.2912 8SP 18157

BOE 1.3737 6RA 1.7401 BC_ 6.3113 FSP -737

LAUNQ'I OATE FEB ]l 1969

67.81RAD 6567.5 VEL ]1.625 PTH ?.04 VHP
IN] LCNG IN] RT ASC IN] A2_4TH IN] TIN[

173.18 288.39 64.38 2? 13 40

88.05 ?88.39 64.37 3 57 lO

173.18 288.39 64.38 22 13 40

88.05 2B8.39 64.37 3 57 10

173.J8 288.39 64.38 22 13 40

88.03 288.39 64.37 3 57 10

NZ0-COUR_WE EXECUTION ACCURACY

S(,T 3645.8 _ 579.7 863 2_'_J.8

RRT .7297 RRF .7|35 RTF .9469

566 5675.5 R23 .0280 R13 .94?0

SG! 3661.7 _;2 395.3 THA 4.3|

7.007 0PA .36 RAP 53.54 ECC 1.6264

PO C$T TIH IN] 2 LAT IN] 2 LONG

34]5.3 -31.75 ]65.15

2286.1 -31.75 80.03

3413.3 -3].25 ]65,15

7286.1 -31.25 80,03

3415.3 -3].75 I65.|5

7286.1 -31.25 80.03

ORB|T 0£TERMINATION ACCURACY

ST 2187.1SR 508.5 55 538,8

CRT .9788 CRS -.8747 CST -.9540

LSA 2301.2 NSA 190.2 SSA 22.8

EL] 2243.2 EL2 ]01,5 ALF 12.85

FLIGHT TINE |84.00 ARRIVAL DATE AUG ]4 1969

PELIC_ENTRIC CONIC DISTkN(E 532.655

RL 147.66 LAL .OO LCI, 142.09 VL 26.749 GAL 3._Z A21. 88.00 H(J_ 259.08 SMA J2_.65 ECC .21122 IN(: 1.9955 vJ 50.173
RP I08._0 LAP -J.96 LOP 41.17 VP 37.027 GAP 10.|7 A2'P 90.38 TAL J67.B0 TAP 66.88 RCA 96.74 APO ]48.55 V? 35.023

R( ]70.474 GL 14.I9 GP -16.|6 ZAL 71.81 ZAP 160.31 ET5 _O9.22 Z_ 179.34 ETE 193.24 ZAC 148.26 ETC 182.23 CLP-J68.59

PLANETOCENTRIC CONIC
C3 14.388 VHL 3.793 OLA _.JJ RAL _.85 RAO 6567.6 VEL 11.657 PTH 2.05 VHP 7.196 OPA I .66 RAP 55.40 ECE I .2368
LN(H A$'MTH LN(H TIME L-I TIN? IN] LAT IN] LONG IN] RT A,_ IN] A$_4TH _NJ TIM_ PO CST TIH IN] 2 LAT IN] 2 LONG

66.59 21 33 E 3995.17 -_6.95 170.97 292.68 65.00 22 39 37 3395.2 -50.0_ 163.00

113.41 3 15 O 2926.07 -26.94 g0.69 L_J2.68 64.99 4 3 46 2326.1 -30.07 87.72

66.59 El 33 2 399fl.]7 -215.95 I70.97 292.68 65.00 2? 39 37 3395.2 -30.08 163.00

113.41 3 15 O 2926.07 -L_.94 90,69 292.68 64.99 4 3 46 2326.1 -30.07 82.7?

66.59 21 33 2 3995.17 -_6.95 170.97 292.68 65.00 22 39 37 3395.2 -_0.08 163.00

113.4] 3 15 O 29','26,07 -26.94 90.69 292.68 64.99 4 3 46 2326.1 -30.07 82.72

DIFFERENTIAL CCRRI[CTION5 NIO-COURS_ EXECUTION ACCURACY CRB[T OETER't4ZNATION ACCURACY

TDE 1.2273 TRA 1.4777 TC3-6.0917 BAU 1.1724 ,T_T 5694.6 ,_ 573.6 ,_3 _12.9 ST 2035.8 ,SR 497.9 SS 496.7

ROE .3239 RRA .1322 RC3 -.2106 FAU .O3413 RRT .7146 RRF .6967 RTF .9479 CRT .9619 CRS -._222 CST -.9452

FOE .385] FRA .9728 FC3-2.0534 8SP 18_52 _ 57?3.4 R23 ,0278 R]3 .9480 LSA 2143.4 MSA 210.4 SSA 22.2

806 1.2701 BRA J.48}6 8C3 6.0954 F,........SP -7]5 $,G] 5709.4 $67 400.2 THA 4.]4 ELI L_91 .6 £L2 J 32.5 ALF l 3.29

L_UNCH D4TE FEB II 1969 FLIGHT TINE 186.00 ARRIVAL DATE AUG 16 1969

262,28 SHA I22,41 ECC .?1580 INC 1.8J7_ V|. 30.173

166,24 TAP 6_.5_ RC4 95.99 APO {48.83 V2 35,036

129.40 ETE 192.75 ZAC J50.44 ETC |81.75 CLP-169.52

CL_ 34.90 RAL 70.73 RA0 6567.6 VEL 11.686 PTH ?.06 VHP 7.398 DPA 2.88 RAP 57.32 ?CO 1.2499

L-I TIN? |NJ LAT IN] LCNG IN] RT ASC. IN] A$"MTH IN] T|ME PO CST TZM IN] 2 LAT IN] _ LONG

3971.94 -25.77 168.57 296.96 65.60 23 6 28 3371.9 -28.84 160.61

2973.4] -25.76 93.84 296.96 65.59 4 8 16 ?373.4 -2_.83 65.94

397J.94 -25.77 168.52 296,96 65.60 23 6 28 3371.9 -28.84 160.61

2973.41 -25.76 93.84 296.96 65.59 4 8 16 2373,4 -28.83 85.94

3971.94 -25.77 168.52 ?96.96 65.60 23 6 28 3371.9 -28,64 1_0.61

2973.41 -25.76 93.84 296.96 65.59 4 8 16 _373.4 -28.83 85.94

HELIOCENTRIC CC_IIC DISTANCE 538.304

RL 147,66 LAL .DO LOL ]47.09 VL 26.709 GAL 3.7? AZL 88.18 HCA

RP 108.16 LAP -1.80 LOP 44.37 VP 37.01] GAP 10.54 AZP 90.24 TAL

RC 172.518 GL 12.53 GP -15.53 Z_L 68.73 ZAP 161.33 ETS _07.94 ZAE

PLAN[TO(ENTRIC CONIC

C3 15.187 VHL 3.897

LNCH AZMTH LNCH TIME

68.68 22 O 16

111,32 3 I8 43

68.68 22 O 16

111.32 3 18 43

68.68 22 0 16

11].32 3 18 43
DIFFERENTIAL CCRR_CTIONS HI0-COURSE _XECUTION ACCURACY

TOE 1.1130 TRA 1.7332 TC3-5.8231 8AU 1.18_0 S6T 5738.5 S(,R 567.7 ,%3 205.1

ROE .3270 RRA .1462 RC3 -.1927 FAU .03191 RRT .7_'6 RRF ,6813 RTF .94_0
FOE .3130 FR4 1.0307 FC3-I.8192 8SP 18557 ,_ 5766.5 R23 .0184 R13 .9491

8OE 1.16OO BRA 1.7393 8C3 5.8263 FSP -692 S6I 5752.3 562 404.? THA 3.98

L_UNCH OATE FEB 1] 1969 FLIGHT TIME 188.00

ORBIT DETERNINATION ACCURACY

ST J888.I SR 487.] SS 461.3

CRT ,9356 CRS -.7538 (ST -.9361

LSA 1989.7 MSA 235.4 SSA 21.3

EL]'1942.7 EL2 167,2 ALF ]3.67

ARRIVAL DATE AUG 18 1969

?65.49 5MA 177.18 ?CO .72076 INC 1.6476 v! }0.173

164.67 TAP 70.16 RCA 95.20 APO 149.15 vz 35.050

129.46 ET£ 192.30 ZAC J52.62 Ere 181.21 CLP-170.44

HELIKENTRIC CONIC DISTANCE 543.9]7

RL 147.66 LAL .(30 LCI. I47.09 VL 26.67] GAL 4.24 AZL 88.36 PiCA

RP ]08.]2 LAP -].64 LOP 47.58 VP }6.996 GAP 10,93 A2'P _(_.|3 TAL

RC 174.540 GL 10.93 GP -]4.96 ZAL 65.7? ZAP |67._ ET5 306,46 2AE

PLANETC_ENTRIC CONIC
C3 ]6.]70 VHL 4.021 OLA 33.67 RAL 74.44 RAO 6567.6 V_L 11.728 PTH 2.07 VHP 7.614 OPA 4.04 RAP 59.29 ECC 1.2661

LNCH AZNTH LN(H TIME L-I TIME |NJ LAT IN] LONG |NJ RT A,_ |NJ A$'NTH |NJ TIME PO CST TIN IN] 2 LAT INJ 2 LONG

70.98 22 28 45 3944.45 -24.37 ]65.75 _Ol .22 66.18 ?3 34 30

109,O2 3 19 49 3079._6 -24.51 97.59 _01.27 66.17 4 10 18

70.98 22 28 45 3944.45 -Z4.37 165.75 301,?? 66.18 ?3 34 30

109.02 3 19 49 3029.26 -74.51 97.59 ]01.22 66.17 4 l0 _8
110.00 4 IO 48 7873.31 -_8.40 87.20 302.96 70.12 4 58 42

110.00 E 40 57 3148.40 -20.76 ]04.89 299.73 62.2l 3 33 L:_

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .9910 TRA 2.0018 TC3-5.5105 BAU 1.1919 SGT 5777.4 S(,,R 561.7 SG3 197.5

ROE .3290 RRA .1608 RE3 -.1755 FAU .02975 RRT .6875 RRF .6673 RTF ,9501

FOE .2451 FRA I .0868 FC3-I .5928 8SP 18728 $68 5804.7 R"Z3 .0|50 RJ3 .950!

8DE 1.0442 8RA 2.0082 8C3 5.5133 F,_ ° -670 S(,1 57_0.4 S/,,? 407.0 THA 3.84

3344.5 -27,53 157.91

2429.3 -27.57 89.75
3344.5 -27.53 157.91

2429.3 -27.52 89.75

2273.3 -30.84 78.85

?548.4 -24.31 97.54

ORBIT OETERMINATION ACCURACY

ST _751.7 SR 476.] $S 433.9

CRT ,8963 CRS -.6688 C$T -.9279

LSA 1847.4 MSA 264.7 SSA 20.3

ELI 1803.7 £L2 205.0 ALF 13.87

1669



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

LAUNCH CATE FEB I! 1969

H[L]C_ENTRIC CClhlIC

RL 147.66 LAL ,00

RP 108.08 LAP -1.47

RC 176.547 GL 9.40

PLAN_TOCENTRIC CONIC

C) J7,]5_ VHL 4.166

LNCH AZMTH L_H TIC

73.5) ZZ 59 ?

106.47 ] 17 38

73.53 22 59 ?

106.47 3 17 38

ii0.00 5 ? 49

110.00 2 16 57

FLIGHT Tlt_ 190.00 ARRIVAL CATE AUG ?0 1969

LOt. 142.09 VL

LOP 50.79 VP

GP -]4.44 ZAL

0ISTANCE 549.492

?6,612 GAL 4,79 AZL 88.55 HCA

]6.980 GAP 11.35 AZP 90.03 TAL

62.78 ZAP |63.21 £TS ]04.75 ZAE

268.69 5MA 171,94 ECC .?_613 INC 1,4689 Vl 30.173

163.12 TAP 71.81 RCA 94.37 APO 149,52 V2 35.06)

129,50 ETE 191.90 ZAC 154.82 ETC 180.59 CLP-I71.]5

OLA ]2.41RAL 77.96 RA0 6567,7 VEL I1.779 PTH 2.08 VHP 7.844 0PA 5.12 RAP 61.31 ECC 1.7857

L-I TII,4C INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CST TIM INJ 2 LATINJ 2 LONG

3910.59 -2],23 162.53 ]05.45 66.7] 24 4 l] ]]10.6 -76,17 154.75

3095.66 -23.22 102.09 ]05.44 66,72 4 9 l] 2495.7 -Z6.16 94.32

]910.59 -75.23 167.53 ]05.45 66.73 24 4 13 3310.6 -76.17 154.75
3095.66 -23.72 102.09 ]0_.44 66.72 4 9 13 ?495.7 -Z6.16 94.32

2770.99 -]0.55 80.0? 308.39 75,87 5 49 0 ?/71.O -38.46 7!.32
3283.26 -|6,28 ]12.78 3OI.71 59.5? 3 1! 40 768].3 -Z0.20 105.85

0IFFERENTIAL CORR'ECTIONS HI_COUR_ EXECUTION ACCURACY OR8IT DETERMINATION ACCURACY

TOE .86S] TRA 2,2880 7C3-5.1569 8AU 1.1972 567 5811.4 _ 55:5.8 563 I90.2 57 1638.0 SR 465.1 55 415,9

ROE .3323 RRA .1765 RC3 -.|583 FAU .02756 RRT .6757 RRF .6552 RTF .9510 CRT .84|2 CRS -.5718 CST -,9235

FOE .1827 FRA 1.143] FC3-1.3748 8SP 18809 _ 5837.9 R_Z3 ,0|28 RI] .9510 LSA 1727.5 MSA 296.3 SSA 19.3

8CE .9269 6RA 2.2948 0C3 5.1593 FS,P -644 ,561 5823.6 562 408.9 THA 3.72 ELI /685.1 EL2 244.5 ALF 13.73

LAL_CH 0ATE FEB 11 1969 FLIGHT TIME I9_._ ARRIVAL OATE AUG 22 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 108.04 LAP -].29

RC 178.521 GL 7.94
PLANETOC£NTRZC CONIC

C3 I8.775 VHL 4.]3] 0LA 3|.|6 RAL
LNCH AZMTH LNCH TIM_ L-I TIME

76.4] ?3 32 7 .3866.94

103,57 3 11 7 3175.96

76.43 23 32 7 3866.94
10_.57 3 II 7 3175.96

110.00 5 4J 16 2708.44

110.00 2 5 4 3382.45

DIFFERENTIAL CORRECTIONS

TOE .7297 TRA 2,5852 7C3-4,7903 8AU 1.2029

RCE .3360 RRA .1925 RE3 -.1429 FAU .02555

FOE .1223 FRA I.I965 FC3-].|78] BSP I8967

BOE ,80]4 8RA 2,5923 6C] 4.79?4 FSP -623

OISTAN(E 555.020
LOt. 142.09 VL ?6.593 GAL 5.37 AZL 88.70 H(A

LCP 54.00 VP _.965 GAP ll.TB AZP 89.96 TAL

GP -13.97 2AL 59.93 ZAP 164.06 ET$ ]02.79 ?AE

271.90 StAA 12J.77 ECC .73194 INC 1._9_5' Vl 30.173

J61.57 TAP 73.47 RCA 93.49 APO 149.95 V2 35.076

|29.54 ETE 191.53 7AC ]57.03 [TC 179.85 CLP-17_.Z5

sI.29 RAO6567.8VELIz.B39 PTH 210 VHPs.09] oPA 61] RAP 6].37 Ecc i:_o9_
IN] LAT IN] LONG IN] RT AS( JNJ AZMTH IN] TIt_ PC) CST TIM IN] ? LAT IN] ? LONG

-21_90 158.60 ]09.64 67.27 _4 36 34 3266.9 -?4.79 150,89
-21.89 107.57 ]09.63 67.25 4 4 ] 2576.0 -24.78 99.86

-ZI.90 158.60 ]09.64 67.27 24 36 34 3266.9 -24.79 150.89

-71.89 107.57 ]09.63 67.25 4 4 3 2576.0 -24.78 99.86

-)I,6fl 75.47 313.22 76.35 6 ?6 ?5 2108,4 -33.20 66.59

-12.77 118.33 ]04.70 58.02 3 ] 27 2787.5 -16.91 11].66

HIS-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCUR4CY

567 5841.3 Sr_ 548.9 563 183.0 ST 1543.6 SR 45].2 SS 404.4

RRT .6647 RRF .6436 RTF .952! CRT .7664 CR5 -.4633 CST -.9233

560 5867.0 R"Z3 .0102 R]3 .9521 LSA 1625.9 NSA 328.3 55A 18.]
56] 5852.8 $6_ 409.5 THA 3.59 EL1 I58],5 EL2 28].8 ALF 15.1!

L4UNCH OATE FEB 11 1969 FLIGHT TIME ]94.00 ARRIVAL CATE 4U6 74 1969

HELIOCENTRIC CC,NIC OISTANCE 560,496

RL 147.66 LAL .00 LCw,..142.09 VL 26.555 GAL 5.98 AZL 88.88 HCA 275,11 SMA 121,49 ECC .?)825 INC 1,171] Vl 30.171

eP i08.00 LAP -I.12 LOP 57.21 VP 36.950 GAP 12.25 AZP 89.90 T4L 160.04 TAP 75.15 RCA 92.55 APO 150.44 V2 35.089

RE 180.483 6L 6.56 GP -13.54 ?AL 57.20 lAP 164.86 ETS 300.57 ZAE 129.57 ETE 191.19 ZAC 159.24 ET/ 178.96 /LP-171.15

PLANE TOCENTRIC CLINIC

C3 20,454 VHL 4,52] OLA 29.91RAL 84.43 RA0 6567.8 VEL 11.909 PTH 2,12 VHP 8._55 0PA 7.08 RAP 65.47 ECC 113366

LNCH AZMTH LNCH TIME L-| TIE IN] LAT INJ LONG IN] RT _,_Z IN] AZMTH IN] TIME PC) CST TIM IN] 2 L4T IN] Z LONG

79.94 0 14 21 ]805.45 -L:_.55 153.40 313.78 67.78 I 17 46 3205.4 -23.39 145.75
100.06 2 57 50 3278.08 -_0.54 ]]4.6! 313.77 67.76 3 52 28 2678.l -E3.18 106.96

79.94 0 14 21 3805.4] -?0.55 15].40 31].78 67.78 i 17 46 3205.4 -23.]9 145.75

IOO,06 Z 57 50 5278.08 -?0.54 ]14.61 3]].77 67.76 3 52 28 2678.| -Z3.38 IO6.96
110.00 6 13 45 2662.81 -32.3] 72.09 317.79 78.25 6 58 8 L_62.8 -31.61 63.09

110.00 1 57 )7 ]468.69 -9.67 12].02 307,87 57.04 2 55 ?5 2868.7 -13.89 116.53

DIFFERENTIAL CORRECTIONS HIO-COURS_. EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TCE .5888 TRA 2.8988 TC]-4.4Ob,_ BAU 1.2067 56T 5866.! _ 541.3 SG3 176.1 ST ]478.6 SR 441.1 SS 400.5

ROE .]406 RRA .2091RC]-.1280 FAU .02359 RRT .6546 RRF .6331RTF .9537 CRT .6728 CRS -.3529 C$T -.9287

FOE .O660 FRA 1.2492 FC3 -.9984 8_P 19105 568 589].0 R_3 .0080 R]3 .9533 LSA 155].5 MSA 357.0 SSA 17.3

_OE .6802 0RA 2.9063 8C3 4.4109 rSP -60] S01 5876.9 562 408.5 THA 3.47 ELl 1509.5 ELI 119.7 ALF 11.89

LAUNCH OATE FEB II 1969 FLI6HT TIME 196,00 ARRIVAL C_TE AUG 26 1969

HELIOCENTRIC CONIC DISTANCE 565.913

RL 147.66 LAL .O0 LOL 142.09 VL 26.518 GAL 6.63 AZL 89.05 HCA

RP ]07.96 LAP -.94 LOP 60.4? VP 36.935 GAP 12.74 AZP 89.86 TAL
RC 187.472 GL 5.26 GP -13.14 ZAL 54.58 ZAP 165.60 ETS 298.05 ZAE

PLANETOCENTRIC CONIC

C3 22.431 VHL. 4.736 OLA 28,69 RAL 87._7 RAO 6567,9 ¢EL 11.992 PTH

LNCH AZMTH LNCH TIME L-I TIME IN] LAT

85.21 1 7 55 369].?4 -19,_

94.79 2 27 45 ]434.72 -19.18

1610.O0 a _ _ 5072.49 -25.24

IOO.O0 i 57 59 35]0.69 -1].]6

110.00 6 42 19 2628,08 -]2.78

I]0.00 ] 52 ]t 3547.88 -6.66

OIFFER[NTIAL CORRECTIONS
TOE .4428 TRA 3.2296 TC3-4.0235 8AU 1.2_7!

ROE .3459 RRA .?762 RC] -,1138 FAU .02169

FOE .0135 FRA 1.3017 rc3 -.8170 8S.P 19276

80E .5619 8RA ].2175 BC] 4,0751FSP -582

278.]3 Sa,.tA 171.27 £CC .24509 INC .9451 Vl 30._7]

158.52 TAP 76.84 RCA 91.55 APO 150.99 V? ]5.107
1_9.58 ETE 190.89 ZAC 161.46 ETC 177.85 CLP-174.05

_.14 VHP 8,640 OPA 7.97 RAP 67.60 ECC 2.3692

IN] LCN6 IN] RT ASC IN] A;_MTH IN] TIHE PC) CST TIM IN] 2 LATINJ 2 LONC

144.54 317,87 68.27 2 9 28 3093._ -21.9_ 136.94

125.60 317.87 68.25 ] 25 0 28]4.7 -21.97 118.00

10|.|5 ]E0.14 7].42 5 11 ]5 2472.5 -27.27 92.94

]79-91 315.1_ 63.01 ? 56 50 ?930.7 -16.87 12_.88

69.48 322._0 79.73 7 26 7 2'078.1 -33.85 60.41

127.p4 311.15 56.39 2 51 39 ?947.9 -11.01 170.87

HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

56T 5886._ 56R 533.0 563 169.6 5T J444.0 SR 4?8.8 55 402.6

RRT .6453 RRF .6236 RTF .9544 CRT .5645 CRS -,7477 CST -.9386

560 5910.3 R'?3 .006? R]] .9545 LSA 1512.) M5A )79.2 55A 16.4

561 5896.] 56? 406.5 THA ).]6 ELI 1465,4 EL2 )48,8 ALF 10.J0

]670



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH 0ATE F£8 11 1969 FLIGHT TIME 198.00 ARRIVAL DATE AUG 28 1969

HELIO(ENTRIC CONIC

RL 147.66 LAL .GO

RP IO7.92 tAP -.78

RC 184.540 GL 4.05

PLANETOCENTRIC CONIC

{3 Z4.75! VHL 4.975

LNCH ATMTH LNCH TIE

90.00 2 58 48

90.00 0 58

100.OO 5 0 28

100.00 I 39 51

110.00 7 ? 55

110.00 J 48 52

ClSTANCE 571.262

LOL 142.09 VL 26.480 6AL 7.32 ATL 89.23 HCA 281.54 SMA I21.05 ECC .25255 INC ,7660 Vl 30.175

LOP 63.64 VP 36.920 GAP 13.26 AZP 89.85 TAL 157.02 TAP 78.56 RCA 90.48 APO 151._2 V2 55.114

GP -12.78 7AL 52.09 EAR 166.27 ET8 295.21 ZAE 129.59 ETE I90.60 ZAC 163.67 ETC 176.45 CLP-174.95

CLA 27.49 RAL 90.13 RAO 6568.0 VEL 12.088 PTH 2.16 VHP 8,946 OPA 8.79

L-I TIE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

3392.59 -22.83 125.90 523.78 72.78 3 55 21 2792.6

3783.46 -12.99 148.31 519.75 64.61 2 I 54 3185.5

}000.39 -26.54 96.19 3_4.93 75.72 5 50 28 2400.4

3650.89 -9.55 136.80 317.97 61.54 2 40 42 3050.9

2601.53 -33.09 67.47 326.49 80.88 ? 51 16 _O01.5

3622.50 -3.83 131.17 314.48 56.01 2 49 15 }022.5

O]FFERI_NTIAL CCRRE(TIONS

TOE .2955 TRA 3.5828 TC3-3.6349 BAU 1.2032

ROE .3522 RRA .2440 R£3 -.0998 FAU .01977

r0E -.0340 FRA 1.3561 FC3 -.6915 BSP 19245

80£ .4598 8RA 3.5911 BC3 3.6363 FSP -559

MIO-COURS_ EXECUTION ACCURACY

S;T 5901.9 S_ 524.2 S(,3 163.3

ART ,f1370 RRF .6156 RTF .9557

Sf,B 5925.1 R23 .0052 R13 .9fl58

$G1 5911,4 $62 403.4 THA 3.25

RAP 69.76 ECC 1.4073

INJ 2 LAT INJ 2 LONG

-24.97 I15.88

-16.30 141.20

-28.24 87.80

-13.28 I30.00

-33.99 58.35

-8.27 124.89

ORBIT DETERMINATION ACCURACY

ST 1440.4 SR 416.6 SS 409.6

CRT .45J5 CRS -.1556 CST -.9508

LSA 1504.0 MSA 392.2 5SA 15.6

ELI 1453.5 EL2 368.4 ALF 7.96

LAUNCH DATE FEB 11 J969 FLIGHT TII4E 200,00 ARRIVAL DATE AUG 30 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .0(]

RP 107.88 LAP -.56

RC 186.236 GL 2.91

PLANETO(.ENTRIC CONIC

C] 27.468 VHL 5.241
LN_.H A'?MTH LNCH TIM£

90.00 3 41 56

90.00 0 36 12

100.00 5 32 21

100.00 1 28 28

110.0(3 7 31 3

110.00 I 46 16

OISTANEE 576.53I

LOL 142.09 VL 26.443 GAL 8.05 AZL 89.42 HCA 284.76 SMA 120.83 ECC
LOP 66.85 VP 36.905 GAP 13.83 AZP 89.85 TAL |55,54 TAP 80.30 RCA

GP -12.45 HAL 49.74 HAP 166.89 ET$ 292,04 ZAE 129.58 ETE 190.34 7AC

.26067 INC .5827 Vl 30.173

89.34 APO 152.33 V2 35.126

165,86 ETC 174.61 CLP-175.86

OLA 26.33 RAL 92.69 RAO 6568.1 VEL 12.L:_]O PTH 2.19 VHP 9.276 OPA 9.56 RAP 71 .94
L-I TIN([ INJ LAT INJ _ INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

3309.07 -24.40 118._ 528.63 75,17 4 37 5 2709.1 -26.20

3918.53 -8.9Z 156.I5 322.48 63.01 1 41 31 3318.5 -12.47

2953.11 -27.29 9"_.88 329.41 77.31 6 21 34 2353.1 -28.77

5749.73 -6.29 142.34 321.06 60.72 2 30 58 3149.7 -10.15

2581.71 -35.29 65.96 330.70 81.76 8 14 5 1981.7 -34.07

3693.89 -1.11 1_4._0 _]7.85 55.85 2 47 50 3093.9 -5.58

DIFFERENTIAL CORRECTIONS

TOE .1389 TRA 3.9519 TC5-5.2629 8AU 1.1986

ROE .3588 RRA .261 7 RC3 -.087I FAU .01800

FOE -.O802 FRA 1.4092 FC3 -.fl675 BSP 19357

802 .3848 gRA 3.9608 8C3 3.2640 FSP -54I

MI0-C(X/RS£ EXECUTION ACCURACY

SGT 5912.6 SGR 513.9 $65 157.3

RRT .6288 RR_ .60?6 RTF .9575

568 5934.9 R23 .0031 RJ3 .9573

S_I 5921.4 $62 599.0 THA 5.14

ECC 1.4521

INJ 2 LONG

110.08

149.27

84.39
135.67

56.80

128.67

ORBIT DETERMINATION ACCURACY

5T 1457.7 SR 403.8 SS 419.5

CRT .3569 CRS -,0712 CST -.9624
LSA 1518.7 MSA 396.6 $$A 14,9

ELl 1464.5 E_2 J78,4 ALF 5.71

LAUNCH DATE FEB 11 1969 FLIGHT TIME 202.00 ARRIVAl. DATE SEP 1 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00

RP 107.85 LAP -.57

RC 188.109 GL 1.86

PLANE TOCENTRIC CONIC

C3 30,648 VHL 5.536

LNCH AZMTH LNCH TII42
90.00 4 14 34

90.00 0 22 39

100.00 5 59 32

1(30.DO I 20 23

llO.OO 7 52 5

110.00 I 44 19

DIFFERENTIAL CORRECTIONS

TD£ -.0223 TRA 4.3457 TC3-2.9043 8AU 1.1_4

RBE .3661 RRA .2795 RE3 -.0751 FAU .01629

r0£ -.1233 FRA 1.4657 rE3 -.4601 8SP 19442

8OE .3667 8RA 4.3527 BE3 2,9052 FSP -522

01STANCE 581.706

LOt- 142.09 VL 26,407 GAL 8.84 AZL 89.61 HCA 287.98 5MA 120.62 EC¢ ,26955 INC ,3935 VI 30,173

LOP 70.07 VP 36.891 GAP 14.43 ATP 89,88 TAL 154.09 TAP 82.07 RCA 88,1J APO 153.14 V2 35.138

GP -12.14 ?AL 47.§2 HAP 167.44 ETS 288.49 7AE 129.56 ETE 190.09 ZA( 168.03 ZTC 172.10 £LP-I76.77

CLA 25.22 RAL 95.09 RAO 656_.2 VEL 12.550 RTH 2.22 VHP 9.634 DPA 10.26 RAP 74,14 ECC 1.5044

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3258.17 -25.24 114.79 333.10 76.75 5 8 55 2658.2 -26.82 106.48

4024.22 -5.61 162.15 325,52 62.20 I 29 44 5424.2 -9.29 155.40

Z919.78 -27.77 90.52 553.73 78.47 6 48 12 2319.8 -29.08 81,96

3837.83 -3.34 147.21 524.27 60.28 2 _4 21 5257.8 -7.27 140.6_

2567.62 -33.42 64.88 334.83 82.58 8 34 55 1967,6 -34.12 55,70

3762.76 1.53 138.49 321.24 55.85 2 47 1 5162.8 -2.96 132.28

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5918.9 S/.,R 502.7 SG3 151.6 ST 1494.1 SR 390.8 SS 451.6

RRT .6209 RR_ .6001RTF .9591 CRT .2303 CRS .0006 CST -.9724

St.,8 5940.2 R23 .0025 R15 .9591 LSA 1554.5 MSA 393.1 SSA 14._

561 5927.2 562 593.5 THA 3.03 ELI 1496.9 EL2 379.6 ALF 3.68

LAUNCH DATE FEB 11 1969 FLIGHT TIME 204.00 ARKIVAL DATE SEP 3 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .OO

RP 107.81 tAP -.18

RC 189.959 6C ,88

PLANETOCENTRIC CONIC

C3 34.371 V}wL 5.863

LNCJ4 ATMTH L_K_H TII,_
90.00 4 41 50

90.00 0 13 7

_00.00 6 23 2J

1{30.00 I 14 17

110,00 8 1| 16

110.00 1 42 51

DISTAN£E 586.772

LOt. 142.09 VL _6.Jll GAL 9.68 AZL 89.80 PICA 291.20 SWA IL_(2,42 ECC .27926 INC .1972 Vl 30.173

LOP 73.29 VP Zk5.876 GAP 15.09 AZP 89.93 TAL 152.68 TAP 83,87 RCA 86.79 APO 154.04 V2 35.150
6P -11.86 ZAL 45.43 ZAP 167.92 ET$ _84.57 746 129.51ETE 189,86 7AC 170.17 ETC 168.50 CLP-177.69

OLA 24.15 RAL 97.J! RAO 65_.4 VI_L 12.4_0 PTH 2,26 VHP 10,023 OPA 10.91 RAP 76.36 EC( 2.5657

L-I TIME INJ LAT INJ LCN_ INJ RT kS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3223.51 -Z5.76 IJ2.39 337.39 77.82 5 35 33 2623,5 -27.19 104.01

4116.62 -2.65 167.33 328.70 61,80 I 21 43 3516,6 -6.40 160.66

2896.18 -28.08 88,83 337.91 79.30 7 J1 38 2296.2 -29.27 #0.23

3919.18 -.59 151.67 _27.55 60.11 2 19 36 3319.2 -4.56 145.14

2558.55 -33.50 64.18 338.91 82.79 8 55 55 1958.5 -34.14 55.00

3829.57 4.08 141.9{} _24.64 56.05 2 46 40 3229.6 -.41 135.77

ORBIT DETERMINATION ACCURACY

ST 1543.1SR 377.7 $5 445.3

CRT .1353 CRS .0608 CST -.9802

LSA 1604.5 MSA 384.0 SSA 13.6

ELI 1544.0 EL2 374.0 ALF 2.01

DIFFERENTIAL CCRR_CTIONS

TOE -.1888 TRA 4.7598 TC3-2.5626 8AU 1.1779

ROE .3739 RRA .2972 RC3 -.0639 FAU .01461

FOE -.1638 FRA 1.5202 FC3 -.3681 BSP 19517

BOE .4188 BRA 4,7691 9C3 2.5634 FSP -504

MID-COURSE EXECUTION ACCURACY

SGT 59L:_.5 _ 490.3 SG3 146.2

RRT .6132 RRF .5931 RTF .9610

_r.,8 5940.8 R_3 .0016 R15 .9610

561 5928.1 56_ 386.8 THA 2.9_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69b

LAUNCH 0ATE FIB I1 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .00 LOt. 142.09 VL

RP 107.78 LAP .Of LOP 76.52 VP

RC 191.786 GL -.03 GP -11.60 ZAL

PLANE TOCENTRIC CONIC

C3 58.736 VHL 6.124 OLA 23.13 RAL

LNCH AZNTH LNCH TItAE L-I TIM_

90.00 5 fi 28 3l 99.59

90.00 O 5 54 4_30.95

lO0.O0 6 44 33 E_80.07

1130.O0 1 9 29 3995.70

]]0.00 8 28 48 2553.94

110.00 I 41 44 3894.59

DIFFERENTIAL CORRECTIONS

TOE -.3568 TRA 5.2071 TC3-2.2562 BAU 1.1584

ROE .3825 RRA .3147 RE3 -.O53| FAU .0129]

FOE -.2006 FRA 1.5_(35 FC3 -.2885 6SP 19474

BOE .5231 8RA 5.2166 BC3 E.2369 FSP -484

LAUNCH OATE FEB 11 1969

FLIGHT TINE 206.00 ARRIVAL DATE SEP 5 J969

DISTANCE 591.70P

Z6.336 GAL 10,58 AZL 90.01HCA 294.42 5NA
36.66i GAP 15.80 AZP 90.00 TAL |51.30 TAP

43.49 ZAP 168.31 ET$ 280.27 ZAE 129.45 ETE

120.21 ECC .26993 JNC .0000 VJ 30.173

85.72 RCA 85.36 APO 155.07 V? 35.16J

189.64 ZAC 172.23 ETC 162.95 CLP-]78.63

99.36 RAO 6568.5 VEL 12.653 PTH 2.30 VHP 10.448 OPA 11.50 RAP 78.59 ECC 1.6375

]NJ LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIldE PO CST TIN IN] 2 LAT IN] 2 LONG

-26.10 110.71 3&1.54 78.60 5 58 47 2599.6 -27.41 102.29

.07 171.03 33].94 61.68 1 15 55 3601.0 -3.72 165.40

-28,28 87.67 342.00 79.88 7 32 33 2260.1 -29.38 79.04

2.01 155.87 330.87 60.17 2 16 5 3395,7 -1.97 149.35

-33.54 63,83 342.93 8_.99 9 1| 22 1953.9 -34.15 54.64

6.54 145.40 328.06 36.37 2 46 38 3294.6 2.08 139.16

NIg-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

S6T fl918.5 _;R 477.! $G3 141.1 ST 1600.1 SR 364.6 S5 459.9

RRT .6058 RRF .5869 RTF .9631 CRT .0554 CRS .1084 CST -.986J

SG_ 5937.7 R_3 .0013 R13 .963! LSA 1663.3 HSA 371.4 SSA |5.0

S(,1 39"Z§,5 $G2 379.2 THA 2.81 ELI 1600.2 EL2 364.0 ALF .76

FLIGHT TINE 208.00 ARRIVAL DATE SEP 7 1969

DISTANCE 596.489

LOL 14_.09 VL 26.]01 GAL 11.55 _ZL 90._'_ HCA 297.65 SMA 1_.01 ECC .]O167 INC .2232 Vl 30.173

LOP 79.74 VP 36.847 GAP }6.58 AZP g0.IO TAL ]_,_ TAP _7.6_ #CA 83.81AF_156.2_ V2 35.172

GP -11.37 ZAL 4|.68 ZAP 161_,6_ ET$ _75.58 ZAE 129.36 ETE 189.43 ZAC 174,16 ETC 153.64 CLP-179.58

OLA L_2.I 7 RAL 101._6 RAD 6568.7 VlEL 12,834 PTH Z.34 VHP 10.913 OPA 1_.03 RAP 80.81 ECC 1.7219
L-I TIME _NJ LAT |NJ _ IN] RT ASC |NJ A?NTH IN] TZME PO CST TIN |NJ 2 LAT IN] Z LONG

3183.67 -L_6.3! 109.60 345.58 79.12 6 19 _2 2583.7 -27.54 101.15

4279.63 2.6I 176.42 335.23 61.79 1 11 31 3679.6 -1.18 169.80

2870.05 -28.40 86.95 346.0i 80.24 7 5! 24 2270.I -29.45 78.31
4068.48 4.47 159.68 334.20 60.41 2 13 E5 3468.5 .49 J53,34

E533.31 -33.55 63.?8 346.89 83.02 9 27 ?2 1953.3 o34.I5 54.59

148.77 331.48 56.86 Z 46 49 3358.0 4.49 142.48
MlO-_._. EXE(UTION ACCURACY ORBIT OETERNINATION ACCURAC_

_T 59|0;9 ._R 46_.4 SG3 136.1 ST 1659.7 5R 351.1 SS 475.2
RRT .fl975 _ .5797 RTF .9655 CRT -.0158 CRS ,1514 CST -.9904

59_9.0 R_3 .0007 R13 .9655 LSA 1725._ MSA 356.4 SSA 12.4
$GI 5917.4 SG2 370.4 THA Z.69 ELI 1659.7 EL_ 35i .1 ALF 179.80

HELICCENTRIC CONIC

RL 147.66 LAL .[30

RP J07.75 LAP .20

RC 193.588 GL -.87

PLANETOCENTRI( CONIC

C5 43.866 VHL 6.6_3

LNCH AZNTH LNCH TIME
90.00 5 26 18

90.00 0 0 11

100.00 7 3 34

i00.00 1 5 36

110.00 8 44 48

]10.00 I 40 51 3957.98 8.91

DIFFERENTIAL C_(T_ON8

TOE -.5364 TRA 3.6795 TC3-1.93_O 8AU 1.1357

ROE .39J4 RRA .33|3 RC3 -.0435 FAU .01132

FOg -.2374 FRA 1.642J FC3 -.2233 BSP 19541

9OE .6640 _RA 5.689_ 8C3 I .9365 FSP -468

LAUNCH DATE FEB I1 ]969

HELIC_ENTRIC CONIC

RL 147.66 LAL .O0

RP 107.71 LAP .39

RC 195.366 GL -1.64

PLANE TO_ENTRIC CONIC

C5 49.914 VHL 7.065

LNCH AZNTH LNCH TIME

90.00 5 44 52

9O.OO 23 51 35

]00.00 7 20 41

lO0.O0 1 Z Z3

110.00 8 59 25

110.[30 I 40 9

FLIGHT TIME 210.00 ARRIVAL DATE SEP 9 1969

0_$TANCE 601.08_

LOL [42.09 VL 26.267 GAL 12.60 A?L 90.45 HCA 300.87 SHA |19.82 ECC .31463 IN( .45_7 V| 30.]73

LOP 82.97 VP 36.832 GAP 17.43 &ZP 90.23 TAL 148.71 TAP 89.58 RCA 82.12 APO 157.52 V2 35.182

GP -1|.15 ZAL 40.01 ZAP 168,84 ETS 270,53 ZAE 129.23 ETE 189.23 Z_C 175.77 ETC 136.48 CLP 179.44

0LA _1.25 RAL |03.00 RAO 65_.8 VEL 13.087 PTH 2.39 VHP 11.424 DPA 12.50 RAP 85.05 ECC |.8_|5

L-I T|ME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

3174.10 -26.43 108.92 349.52 79.44 6 37 47 2574.1 -27.62 |OO.46

4_5r3_._5 4,99 _ _8.54 62,09 25 _ _ g 3754_0 121 173.94

2865.14 -28.45 86.60 349.92 80.42 8 8 27 2265.1 -29.48 77.95

4138.14 6.79 163.74 337.35 60.82 Z 11 21 3558.1 2.85 |57.17

2556.26 -33.52 64.01 350.79 82.89 9 42 1 1956.3 -34.14 54.82

4019.79 11,20 152.11 334.89 57.49 2 47 B 3419.8 6.83 I45.74
DIFFERENTIAL CORRECTIONS NIO-COURS_ E_ECUTION ACCURACY

TOE -.7223 TRA 6.1859 TC3-1.6399 8AU 1.1079 S_T 5900.7 _ 446.4 SG3 131.4

ROE .4009 RRA .3470 RC3 -.0348 FAU .00973 RRT .5_4 R_ .57_ RTF .9679
FOE -.2723 FRA 1.7079 Re3 -.1687 8SP 19579 _ 5917.6 R_ .0007 RI3 .9679

50E .8_61 _RA'6.1956 8C3 1.6603 FSP -452 SGI 3906.6 ,%E 360.6 THA 2.56

LAUNCH OATE RE8 11 1969 FLIGHT TIME 2t_.00

HELIOCENTRIC CCNIC _ISTAN(_ 60_.453

RL 147.66 L_L .00 LC_ 142.09 VL _6._34 GAL 13.74 AZI. 90.70 HEA _04.10 S_A

RP 107.68 LAP .58 LOP 86.L:_0 VP _6.B|8 GAP 18.36 42_ 90.39 TAL |47.5! TAP

RE 197.118 GL -2.36 GP -10.93 ZAL 58.48 ZAP 168.94 ET$ 265.21Z,NE 129.08 ETE
PLANETO_ENTRIC CONIC

C3 57.074 VHL 7.535 OLA 20.40 RAL |04.60 RAO 6569.0 VEL 13.358 PTH 2.44 VHP

LNCH AZHTH LNCH TIME- L-I TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME
90,00 6 I 29 3169.25 -26.48 108.61 353.36 79.59 6 54 19

90.00 23 47'40 4424.64 7._2 |84.58 341.84 62.55 25 l 25

100,00 7 36 8 2864.58 -28.46 86.56 353.75 80.44 8 23 52

100.00 0 59 39 4205.03 9.00 167.48 340.89 61.37 2 9 44
110.00 9 12 44 2562.35 -33.47 64.47 3fl4.6_ 82.62 9 35 26

110.00 I 39 32 4080.03 13.38 155.41 3_._9 58.25 2 47 32

oIrFEI_N-TIA_CORRECTIONS NI0-CCUR_E EXECUTION ACCURACY

TOE -.9159 TRA 6.7303 TC3-1.3996 BAU 1.066! ,%T _83.3 SGR 429.2 SG3 1_7.0
ROE .4110 RRA .3612 RE3 -.0269 FAU .00814 RRT .5785 RRF .56_8 RTF .9707

FOE -.3065 FRA 1.7786 FC3 -.12_4 BSP 1959_ _ 3_98.9 R_3 ,0004 R13 .9707

_OE 1.0039 _Rk 6.740_ BE3 1.3999 FSP -436 SG1 3888.5 S_2 349.8 THA 2.43

ORBIT DETERHINATION ACCURACY

ST 1719.2 SR 337.5 85 49l._

CRT -.0760 CRS .1873 CST -.9934

LSA I787.4 HSA 340.4 SSA 11.9

ELI 1719.4 EL2 336.5 ALF 179.11

ARRIVAL DATE S6P 11 1969

119.63 ECC .32897 INC .6982 VI 30.175

91.62 RCA 80.28 APO 158.99 V2 55.197
189.03 ZAC 176.64 ETC 105.94 CLP 178.45

11.989 OPA 12.92 RAP 85.24 ECC 1.9593

PO CST TIN INJ 2 LAT IN] 2 LONG
2569.7 -27.65 100.14

38E4.6 3.49 177.89

_264.6 -29.48 77.90

36_5.0 5.11 160.86
1962.4 -34.13 55.29

3480.0 9.08 148,94

ORBIT DETERNINATION ACCURAC_

ST 1776.5 SR 323.8 SS 508,0

CRT -.J273 CRS .2179 CST -.995§

LSA 1847.6 NSA 323.9 SSA 11.3

EL| 1776.9 EL2 32|.! ALF 178.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693

LAUNCH C_TE FC6 I! I969 FLIGHT TIME _I4.0O ARRIVAL CATE SIP 13 1969

HELI(X_ENTRIC CONIC

RL 147.66 LAL .flO

RP lO7.66 LAP .77

RC 198.846 GL -3.01

PLANETOCENTRIC CONIC

C3 65,590 VHL 8.099

LNCH AZMTH LNCH TIM[

90.00 6 16 ?3

90.00 ?3 44 17

100.00 7 50 ?

IOO.O0 0 57 15

110.00 9 ?4 49

llO.OO I 38 58

DIFFERENTIAL CORRECTIONS

70E~1.1137 TRA 7.3717 TC3-1.16Ofl BAU l.Ol_Ng

ROE .4221 ,RRA .3736 RC3 -,0197 FAU ,00646

FOE -.33fl6 FRA 1.fl564 FC3 -.0953 flSP 19496

E,OE 1.1910 BRA 7.3313 BE3 J.1610 FSP -419

0ISTANCE 609.548

LOL 147.09 VL ?6.20? GAL ]4.99 AlL 90.96 HCA 307.33 SMA 119.4§ ECC .34497 INC .9633 VI 30.173

LOP 89.43 VP 36.fl04 GAP I9.40 AZP 9(3.58 TAL 146.40 TAP 93.73 RCA 7fl.75 4PO 160.65 v2 35.701

GP -10.76 Z4L 37.09 Z4P 168.93 ET$ 259.64 ZAE 128.89 ETE 188.83 ?AC 176.26 ETC 71.46 CLP 177.38

OLA 19.59 RAL 106.04 R40 6569.2 VEL J}.673 PTH 2.50 VHP 12.615 OPA I3.29 RAP 87.42 ECC ?.0795

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ 4ZMTH INJ TIME PO CST TIM INJ 2 L4 T INJ 2 LONG

3169.77 -26.48 108.62 357,09 79.58 7 9 I2 2569.8 -27.65 1OO.I4

4497.10 9.32 188.43 345.I2 63.I4 24 59 9 3892.1 5.64 JflJ.68

2867.75 -28,42 86.79 357.48 80,33 8 37 50 2267.8 -29,47 78.14

4269.36 11.07 I71.13 344.L_ 62,06 2 8 24 3669.4 7.25 164.43

257|.23 -33.39 65.15 358.37 82.22 |O 7 40 1971.2 -34.11 55.99

i138.64 15.45 158.68 341.66 59.12 2 47 56 3538.6 II.2S 152.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5864.0 SGR 411.0 _3 122.8 ST 1828.9 SR 310.2 SS 525.3
RRT ,5614 RRF ,5547 RTF ,9735 CRT -,1699 CRS .2429 CST -,9970

SGe 5878.4 R23 .0006 RI3 .9735 LSA 1903.2 MSA 307.6 SSA 10.8

•9G1 5868.7 ._v2 338,1 THA 2,28 ELI I929.6 £L2 305.6 ALF J 78,30

LAUNCH DATE FEfl 11 1969 FLI(_T TIME 216.00 ARRIVAL DATE SEP 15 1969

I19.27 ECC .36269 INC 1.7525 VJ 30.173

95.95 R(A 76.01 APO 162.53 V8 35.209

188.63 2AC 174.96 ETC 49.83 CLP 176.29

HELIOCENTRIC CONIC OI$TAM/E 613.305

RL 147.66 LAL .0(] LOL 142.09 VL 26.170 G4L 16,37 AZI., 91.25 HEA 310.56 5HA

RP ]07.63 LAP .95 LOP 92.66 VP 36.?90 GAP 20.55 AZP 90.8! TAL 145.39 TAP

RC 2'00.549 GL -3.61 GP -J0.59 ZAL 35.84 ZAP I68.79 ETS 253.93 ZAE 12fl.62 ETE

PLANETOCENTRIC CONIC

C3 75,778 VHL 8.'/'05 DLA 16.85 RAL 107.33 RAD 6569.5 VEL 14.040 PTH 2.56 VHP 13.314 CPA ]3.6] RAP 89.57 EGG 2.247]
LNCH _ZNTH LNCH TIME L-I TIHE IN] LAT IN] LONG _NJ RT A_ IN] AZNTH IN] TIME

9(}.00 6 ?9 40 3173.48 -26.43 108.88 .70 79.46 7 22 34

_.00 23 41 J8 4556.53 I1.28 I92.15 348.36 63.85 24 57 15

IO0,OO 8 2 31 2874.I1 -28.35 87.24 1,09 80.10 8 50 25

10(_.O0 0 55 5 4331.I4 13.02 174.69 347.47 6_.85 Z 7 16

]JO.OO 9 35 42 2582.53 -33.28 66.02 2.01 81.72 lO 18 45

110.00 J 38 ?3 4|95.48 17,41 161.93 345.00 60.11 2 48 18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.3275 TRA 7.9559 TC3 -.9465 BAU .9599 SGT 5839.0 S_R 391.2 SG3 I18.8

ROE .4337 RRA .383J RE3 -.0137 r4u .00480 RRT .5534 RRF .5428 RTF .9764

FOE -.3720 FRA 1.9399 FC3 -.054fl flSP 195|4 SGfl 5852.1 R23 .0009 R|3 .9764

fl0E I .3965 BRA 7.9651 BE3 .9466 FSP -405 _3I 5843.1 _2 325.6 THA 2.13

PO CST TIM IN] 2 LAT IN] 2 LONG

2573.5 -27.62 100.4l

3956.5 7.68 185.37

2274.I -29.42 78.61

373].1 9.28 ]67.89

1982.5 -34.07 56.87

3595.5 I3.30 155.22

ORBIT DETERMINATION 4EEURACY
ST 1876,5 5R 296.4 SS 544.2

CRT -.2097 CRS .2677 EST -.998fl

LSA 1954.6 MSA 291.0 SS4 10.3
ELI ]877.6 EL2 289.7 ALF 178.06

LAUNCH OATE FEB II 1969 FLIGHT TIME 218.00 ARRIVAL 04TE SEP IT 1969

HELIOCENTRIC CONIC DISTANCE 616,641

RL 147,66 LAL .00 LOt. 142.09 VL 76.140 GAL i7.89 AZL 91.57 HCA 313.79 SMA 119-11 EEC .38759 INC 1,57J0 Vl _.173

RP 107.60 LAP 1.13 LOP 95.90 VP 36.776 GAP 21.84 AZP 91.09 T4L 144.49 TAP 98.29 RE4 73.54 APO 164.67 V2 35.217

RE ?0?,227 GL -4.17 GP -I0.43 /AL 34.75 Z4P 168.50 ET$ 248.16 ZAE 128.3| ETE 188.43 ZAE 173,29 ETE 38,33 ELP 175.14

PLANE TOCENTRIC CONIC

C3 _8.046 VHL 9.383 DLA lfl.16 RAL I0fl.47 RAO 6569.7 VEL 14.470 PTH" 2.63 VHP 14.098 OP4 13.8fl RAP 91.67 EEC ?.4490

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ ? LONG

90,tiff 6 4] 29 3180,32 -26.35 109,36 4,17 79,23 7 34 29 2580.3 -27.57 IOO.9]
90.00 ?3 3fl 35 4617.98 13,I0 195.74 351.54 64.67 24 55 33 4018.0 9.58 188.f13

IOO.O0 8 13 37 2883.2I -28.24 87,90 4,57 79.77 9 I 4D 2283.2 -29.36 79.?7

100.00 0 53 4 4390.33 14.83 178.15 350.68 63,75 2 6 15 379{3.3 11.18 171.26

1]0.00 9 45 26 2595.91 -33.I5 67.04 5.33 BJ.13 IO 28 42 J995,9 -34,D2 57,91

Iifl.OO ] 37 44 4250._ 19.24 165,13 348.27 61.19 2 48 35 3650.4 15.25 158.79

OIFFERENTZAL CORRECTIONS MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.5515 TRA 8.6457 TE3 -,7517 BAg ,8848 SGT 5809.8 SGR 370.2 SG3 I14.9 ST 1917,6 SR 282.6 SS 564.5

RCE .4463 RRA .3B92 RE3 -.0085 FAU .00304 RRT .5365 _ .52_O RTF .9793 CRT -.2455 (R5 .2906 CST -.9987

FDE -.4055 FRA 2.0322 FC3 -.0299 BSP 19505 _ 5821.6 _3 .0014 RI3 .9793 LS4 2000.I MSA 274.7 SS4 9.fl

flOE 1.6144 BRA 8.6544 BE3 .7517 FSP -392 SGI 5813._ .SG_ 312.3 TH4 1.96 ELl 1918.9 EL2 273.8 ALF 177.88

LAUNCH OATE FEB 11 1969 FLIGHT TIME 220.00 ARRIVAL DATE SEP 19 1969

HELIOCENTRIC CONIC

RL 147.66 LAL .[30 LO,. 142.09 VL

RP ]07,58 LAP 1.31 LOP 99.13 VP
RE _O3.880 GL -4.68 GP -I0.28 ZAL

PL_N_TOCENTRIC CONIC

C3 107.929 VHL 10.145

LNCH AZHTH LN(H TIME

90.00 6 51 51

90.00 23 36 3

tO0,O0 8 ?3 23

lO0.0O 0 51 8

]JO.OO 9 34 ]

110.00 I 36 59

OIFrERENTIAL CORRECTIONS

702-I.7874 TRA 9.3991 TC3 -.5754 BAU .79|fl

ROE .4602 RRA .3909 RE3 -.0042 FAU .flOlll

FOE -.4395 FRA ?.I352 FC3 -,0094 B_ o 19470

80E l.fl457 BRA 9.4072 BC3 .5754 FSP -379

DISTANCE 619.451

26.I12 GAL 19.58 AZL 91.93 PICA 317.02 SMA 118.95 ECC .40496 INC 1.9262 VJ 30.173
36.763 GAP 23.29 AS"P 91.4! TAL 143.75 TAR 100.77 RCA 70.78 APO ]67.1! V? 35.225

33,80 ZAP 16_.07 ETS 242.44 ZAE 127.92 ETE 188,22 ?AC 171.51 ETC 31.79 ELF ]73.97

OLA 17.52 RAL 109.45 RAD 6570,0 VEL 14.976 PTH 2.70 VHP 14.983 0PA 14,IJ RAP 93.71 EEC 2.6939

L-I TIME IN] LAT IN_ LONG IN] RT AS_ IN] AS_4TH IN] TIME PO CST TIN IN] 2 LAT IN] ? LONG
3189.79 -26.23 110.03 7.48 78.92 7 45 O 2589.8 -27.49 101.59

4676.38 14.77 199._ 354.62 65.56 24 53 59 4076.4 11.35 192.71
2894.60 -28.I0 88.7_ 7.88 79.36 9 11 37 2294.6 -29.28 80.11

4446,_IO 16.50 181.51 353.78 64.72 2 5 15 3846.8 12.96 174.50

2611.04 -32.98 6_.J9 8.89 80.47 10 37 32 _OlJ.O -33.95 59.08

4303.J3 20.94 168,_ 351.45 62.35 2 48 42 3703.1 17.07 ]6].29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5776.4 _ 348.2 S_3 111,3 ST 1951,6 5R 269.0 SS 586,8

RRT ,5152 Rf_ ._090 RTF .982I CRT -.2788 CRS .3i_9 CST -.999_

._B 5786.9 R23 .flO19 RI3 .9821 LSA 2039.2 MSA _58.7 SSA 9.2

•$G1 5779.2 SC2 298.2 THA 1.78 EL1 1953.1 EL2 258.2 ALF 177.76

J673



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69)

LAUNCPI DATE FEB I2 1969

H[L IOCFNTRZC CONIC

RL 147.69 LAL .00

RP 108.21 LAP 1.93

RC 46.944 GL 9.92

PLAN[ T(XENTR IC CONIC

C3 Z6.BO6 VHL 5oj77

LNCH A,_IdTH LNCH TINE
90.00 0 34 46

90.00 17 B 34

100.00 2 5 50

100.(30 1.8 20 11
1|0.00 3 35 31

FLIGHT TIME 70.00 ARRIVAL CATE APR 2} 1969

DISTANCE 179. 308

L_ 14}.11 YL 26.024 GAL -5.42 AZL 88.03 PiCA 78.59 S_A 118.50 ECC .26282 INC 1,9732 Vl 30.168

LOP 221,69 VP 36,509 GAP -14,42 AZP 89,61 TAL 195,64 TAP 274.23 RCA 87,35 APO 149.64 v2 35.020

GP 11,87 2AL 122,51 ZAP 11.99 ITS 281 .21 ZAE 151 .76 ETE 8.97 ZAC 127:90 ETC 153,96 CLP -I .75

OLA 17.00 RAL |4.60 RAO 6568.1 VEL 12.173 PTH 2,18 VPIP 9.537 DPA 23.92 RAP 33.57 ECC I ,4412

L-I TJI4_ INJ LAT INJ LONG INJ RT ASC INJ A2_WTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2844.63 -28.29 85,09 247.55 91,18 ! 22 10 2244.6 -27.85 76.45

4370,86 5,53 181.54 239,52 62,18 18 21 25 3770.9 1,76 174.88

25_0,95 -29.B0 63.43 247.50 92.48 2 48 21 i950.9 -29.14 54,69

4139,78 6,85 163,83 238,79 60,83 19 29 11 3539,8 2,91 157.26

2270,32 -;_3.72 4|.77 247,16 95.99 4 13 22 1670.3 -32.52 32,74
llO.OO 19 6 59 3993.16 10.22

DIFFERENTIAL CORRECTIONS

TOE -.2668 TRA -.4127 TC3 .4443 BAU .1624

ROE -.3602 _A .1352 RC3 ,0893 FAU .03143

roe .1099 FRA .0023 FC3-i,0152 8SP 2056

.4483 eRA .4345 0C3 .4532 $"SP -_22

LAUNCH DATE FEB 12 1969

14EL IC_EN TRI C CONIC

RL 147.69 LAL ,00
RP I08,25 LAP 1.78

RC 48.2_5 GL 9.44

PLAN[TOCEN7RIC CONIC

C3 24.89Z VHt. 4.989

LNCH AZMTH LNCH TIME

90.00 0 39 42
90.00 16 51 40

100.(30 2 9 50

100.00 18 4 13

110.00 3 37 36

150.67 236,75 57.20 20 13 32 3395.2 5.82 144.55

WIO-COUR,SE LrX[CUTI_ ACCURACY ORBIT OETERMINATION ACCURACY

S_T 723.9 ,SC4_ 4_,| ,_3 91.4 ST 328.5 SR 401 .4 55 105.6

RRT .2689 _ -.3134 R_" -,6780 CRT ,8420 CRS .9625 CST .8854

847.9 R_3 -.0444 R|3 -.6901 LSA 508.7 MSA 142.9 SSA 23.9

•._1 740.0 S_2 413.9 THA 13.52 ELl 498.6 EL2 142.7 ALF 51.74

FLIGHT TINE 72._0 ARRIVAL 0ATE APR 25 1969

DISTANCE 186.0_

LOt- 143oll VL L_5,258 GAL -3.44 AZI. 88.21 H_ 81.79 SMA 119.81 £CC .25029 INC

LOP 224.89 VP _.6_ GAP -13,42 AZP 69.74 TAL |96.8] "rAP 278.60 RCA 89.82 AFO

GP 12.60 ZAL 124.32 ZAP 13.19 gTS 290.36 ZAE 150.14 ETE 10.62"7AC 128.40 £TC

1.7937 vI :]O.168

149.80 V2 55.007

152.91 CLP -3.95

DLA 15.86 RAL 13.11 RAO 656_.0 VEL 12,094 PTH 2.16 VHP 8.981 OPA 24,97 RAP 34.26 ECC 1.4097

L-I TINE INJ LAT INJ _ INJ RT AS( |NJ A2"t4TH INJ TIME PC} CST TIN INJ 2 LAT INJ 2 LONG

2784.28 -28.1_ 80.68 _44.1_ 93'38 I 26 7 2184.3 -27.36 72.10

4394.58 6.28 182188 2_,71 6_.33 Ig 4 55 3794.6 2.52 176.21

2493,62 -29,35 59;18 244,02 94,70 2 51 24 1893.6 -28.59 50.51
4160.47 7.53 164,9_ 238.03 60.99 19 13 34 3560.5 3.61 158.40

2_19.04 -33.28 _7.83 243.52 98.28 4 J4 55 1619.0 -31.78 28,93
110.00 18 52 57 4007.82 10,76

OIrF[RENTI_L CCRR_CTIONS

TOE -.2574 TRA -.3899 TC3 .509I BAU .1739
ROD -.3468 RRA .1370 RC3 .1182 FAU .03406

FOE .0947 FRA -.0261 FC3-I.1844 8.SP _|6_

BOE ,4319 _RA .4133 8C3 .5227 FSP -255

LAUNCPI DATE FEB 12 1969

PIELIOCENTRIC CONIC

131,46 234.08 57.56 19 59 45 3407.8 6.3P 145.ID

MIO-CC_._ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
S_T 749.8 _ 446.4 S_3 IO_,_ S? 327,3 SR 401.3 55 89.0

RRT ,_O33 RRF -.3544 R'rF' -.6943 CRT .8446 CRS .955| CST .8354

SGB 872.6 R'Z_ -.0523 R13 -.7085 LSA 505.3 PiS_ 141 .P SS_ 26.0

•._| 767,2 S_2 415.7 TPIA 14.62 ELl 498,2 EL2 141 .1 ALF 51 .85

FLIGHT TII( 74.00

0ISTANCE 19Z.820

ARRIVAL OATE APR 27 1969

RL 147.69 LAL ,DO LOL 143.11 VL 26.47] GAL -5.47 AZL 88.38 HCA 84.98 SMA 121.03 ECC .25905 INC 1.6I 75 Vl ]O,I6B

RP ]08.29 LAP 1.61 LOP 228,09 VP 56,803 GAP -12.46 AZP 89.86 TAL |98.02 T_P 285.00 RCA 92.10 APO I49.96 V2 ]4.994

RC 49.590 GL 8.86 GP 15.41 ZAL 126.14 ZAP 14.75 ETS 297.98 Z_E 148.69 ETE I2.50 ZAC 128.78 ETC 15I ,82 CLP -6.21
PLAM[TOCENTRIC CONIC

C5 _3.Z91 VPIL 4.826 0LA 14.64 RAL 11,66 RA0 6567.9 ¥EL 12.028 PTH 2.15 VHP 8.457 _P4 26,06 RAP 34.86 ECC 1.5853
LNCH AZNTH LNCH TIME L-I TINE INJ LAT

• D.00 0 45 13 2724,09 -27.81

90.00 16 34 38 4422.18 7.15

JO0.O0 2 14 25 2436.40 -29,16

I00.O0 17 48 6 4185.10 8.34

I10.O0 3 40 15 2167.85 -32.71

110.00 18 38 46 4026.42 11.44
01FFERENTIAL CORRIECTION$

TOE -.246_ TRA -,3677 TC3 .5744 BAU .J851

RDE -.5538 RRA .1397 RC5 .1526 FAU .03699

FOE .0747 FRA -.0584 FC3-1,3750 BSP 2268

BOE .4149 BRA .3934 BC3 .5943 r,%° -291

LAUNCH DATE FEB IZ 19_9

HELIOCENTRIC CONIC

RL 147,69 LAL .OO

RP 108.33 LAP 1,44

RC 51.091GL 8.20
PLANETOCENTRIC CONIC

C3 21.955 VHL 4,686

LIv_.H A_NTH LNCH TIM_ L-I TIME INJ LAT

90.00 0 51 14 2664.43 -27.34

90.00 16 17 39 4453.12 8.12

100.00 2 19 33 2379.62 -28.63
I(30.00 17 32 J 4213.16 9,26

IIO.O0 3 43 _ 2117,04 -32,02

1J0.00 18 24 36 4048,51 12,24

DIFFERENTIAL CCRR_CTIONS

TOE -.Z322 TRA -.3445 TC3 .6415 BAU .I_66

ROE -.3206 RRA .1436 RE3 .I933 FAU ,04032

FOE .0485 FRA -.0956 FC3-1.5901 9SP 2410

BOE .5958 BRA .3732 BC3 .6700 FSP -335

INJ LONG INJ RT ASC IN,/ AZMTH INJ TIME PO CST TIM IN./ 2 LAT INJ 2 LC_G

76._0 240.89 95._5 } 30 37 2124.1 -26.75 67.80

164.44 234.12 62.55 17 48 L_3 3822.2 3.41 177.75

54.98 240.72 96.88 2 55 I 1836.4 -27.90 46.40

166,36 233.47 61.19 18 57 51 3585.1 4.44 159,76

33.95 240.08 100.51 4 16 25 1567.8 -30.92 25.19

152.47 2_1,6| 57.57 19 45 52 3426.4 7.08 146.09

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 772.4 S(,R 456.2 -%3 115,1 ST 322.8 5R 399.6 SS 72.8

RRT .34|5 RRF -,39_ RTF -.7090 CRT .8454 CR5 .9156 CST .73721

SG_.897,0 R_3 -.0613 R15 -.7260 LSA 498.6 NSA 140.7 SSA 28.3
,S_1 794.2 S_ 417.0 THA 15,88 EL1 494.4 ELZ 139.4 ALF 52.13

FLIGHT TIM[ 76,00

DISTANCE |99.567

LCL 143,11 VL L_6.663 GAL -5,50 AZL 88.56 HCA 88,18 SNA 122,17 ECC .22897 INC 1.4428 Vl ]'0.168
LOP 231.28 VP 36.929 GAP -11.55 A2"P 89.95 TAL 199.25 TAP 287.45 RCA 94.20 APO 150.14 V2 34.980

GP 14.31 2AL 127.94 2AP 16.63 ETS ]04,2i ZA£ 147.44 ETE 14.07 ZAC 129.0J ETC 150.69 CLP -8.55

OLA 13,34 RAL I0,_.9 RAO 6567,9 V_L 11,972 PTH 2,13 VHP 7,964 0PA 27.21 RAP 35.55 ECC I .3613

INJ LON_ INJ RT AS( INJ A2'HTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LC_G

72,00 237.85 97.66 l 35 39 2064.4 -26.00 63.59

186.20 231.75 62.78 17 31 52 3855.1 4,40 179,48
50.84 237.63 99.00 2 59 15 1779.6 -27.09 42.38

167.94 231.14. 61.45 18 42 14 3615.2 5.58 161 .51

30,15 236,88 102.66 4 18 45 1517.0 -29.95 21.55

153.67 229.36 57.83 19 32 4 5448.5 7.91 147.26

MIO-_SE EXECUTION ACCURACY ORBIT OETERIeINATION ACCURACY

,_T 793.4 _ 468.0 54_3 1_9.5 ST 512.7 SR 395.7 $5 56.7

RRT ._25 RRT" -.4494 RTF -,7250 CRT .845_ CRS .7775 CST .5002

921.1 R23 -.0701 RI3 -.745_ LSA 487.0 MSA 159.5 SSA 31 .O

SCI 820.8 S_2 417.9 THA 17.34 EL| 485.4 EL2 157.1 ALF 52.87

ARRIVAL DATE APR 29 1969
Z
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-691

LAUNCH 0ATE FEB 12 1969 FLIGHT TIME 78.00 ARRIVAL CA'rE NAY ] 1969

HCL ]OC[NTRIC C(_II C

RL 147.69 LAL .DO

RP 108.38 LAP 1.27
RC 32.697 GL 7.44

PLANE TOCENTRI C CONIC
C3 20.840 VHL 4,565

LNCH AZNTH LN_H Title

90.00 O 57 46

gO.DO 16 0 56

100.DO 2 25 13

ZOO.DO J7 16 IO

IlO.O0 3 47 16

JIO.DO JB 10 37
DIFFERENTIAL CCII_R£C T 1ON$

TO( -.218_ TRA -.3245 TC_ .7018 BAU ._67
ROE -.3072 RRA .1483 RC3 .2402 FAU .04400

FOE .O163 FRA -.1359 FC3-1 .B277 8SP 2502

.3769 _A .3567 BC3 .7418 FSP -382

0I STANCE 206.504

LOL 143.JJ VL 26.835 GAL -5.54 AZL 88.73 HCA 9J.37 SHA 123.22 ECC .22001 INC I .2690 v! 30.168

LOP 2}4.47 VP 37.042 GAP -10.69 AZP gO.03 TAL 200.49 TAP 291.86 RCA 96.11 APO I50.32 v2 34.967
GP 15.31 ZAL 129.69 ZAP 18.76 ETS 309.26 ZAE 146.38 ETE 15.96 ZAC 129.09 ETC 149.52 CLP -10,99

DLA 11.99 RAL 9.01 RAO 6567.8 VEL 11.926 PTH 2.12 VHP 7.500 DPA 28.41 RAP 35.68 ECC 1.3430

Lol TINE INJ LAT INJ LONG INJ RT A_ INJ A214TH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

2603.59 -26.74 67.80 235.04 99.68 I 41 12 2005.6 -25.13 59.50

4486.87 9.16 188.12 229.(L3 63.09 17 15 4_ 3886.9 5.48 IBl .38

2323.56 °27.96 46.81 234.79 101.02 3 3 57 1723.6 -26.16 38.47

4244.12 IO.26 169.69 229.04 61,?7 18 26 54 36,,14.1 6.41 16.3.O2
2066.86 -31.21 26.46 23].93 104.7] 4 21 42 1466.9 -28.88 18.03

4073.60 J3.15 J55.D5 227.34 58.16 19 18 31 5473.6 8.84 148.60

HID-COURSI[ r_CUTION ACCURACY CRSIT 0[TFRNINAT_ON ACCURACY

SGT 811.8 t/,,R 482.7 ,T_3 145.0 5T 301.7 SR 389,8 SS 48.7

_T .4261 _ -._JO_ RTF -.7359 CRT .8386 CRS .3816 CST .0012

S_8 944.4 R23 -.0821 R13 -.7605 LSA 474.2 HSA 139.1 SSA 33.9
SGt 846.5 _ 418.7 THA 19.05 ELI 474.1 £L2 135.1 ALF 53.58

L4UNC_ OAT£ F£8 1Z"1969 FLIC_4T TIE BO.O0 ARRIVAL 0AIE HAY 3 1969

14EL T,C_ENTR]C CONIC

RL 147.69 LAL .00

RP 10_.42 LAP I .09

RC 34.3_ GL 6._

PLANE TC_ENTRIC CONIC

C5 19.912 VHL 4.462
LNCH AZ14TH LNCH TINE INJ LAT

90.00 1 4 48 -L_.OI

gO.OO 15 44 _ 10.27

1OO.OO 2 31 25 -27.18

1OO.00 17 0 40 11.33

J10.OO .3 51 37 -30130

110.O(3 17 56 58 14.J4
OIFFER_NTIAL CORREC TICN5

TOE -.203| TRA -.30_ TC3 .7570 8AU .2162

ROE -,2932 RRA .1540 RE3 .2944 FAU .04808

FOE -.0232 FRA -.JBO& FC3-2.0903 8SP 2597

BOg .3fl66 BR4 .3424 BC3 .8122 FSP -4_5

OI$TM,_E 813.027

LQ. 143.11 VL 26.990 GAL -5.58 AZL BB.91 HCA 94.56 SIAA 124.18 ECC .21206 INC

LOP 237.66 VP 37.142 GAP -9.86 AZP _.09 TAL _1.72 TAP 296.27 RCA 97.84 APO

GP 16.41 ZAL 131.38 ZAP 21.15 ET5 313.37 2AE 145.49 ET£ 18.01 2AC 128.99 £TC

OLA IO.58 RAL 7.8_ RA0 6567.8 _L
L-I TIE INJ

2547.74

4522.97

4277.54

2017.44

4101.27

1.0947 Vl 30.168

J50.5J V2 34.954

148.35 (LP -13.32

11.867 PTH 2.11 VHP 7.065 0PA 29.67 RAP 35.86 ECC 1.3277

INJ LONG RT AS( INJ A2't4TH INJ TIE PO CST TIN INJ 2 LAT INJ 2 LC_NG
63.72 2_2.48 101.80 I 47 16 1947.7 -24.15 55.55

190.20 LP27.76 63.46 16 59 59 3923.0 6.62 183.42

42.89 232.J9 102.94 3 9 13 1668.4 -25.13 34.69

171.60 LPZ?.20 62.15 18 11 5B 3677.5 7.52 164.89

22._0 2_J.26 J06.63 4 25 14 1417,4 -27.73 14.65

156.39 225.57 58.55 19 fl 19 3501.3 9.B7 130.08

MIO-COURS_E E_CUTION ACCURACY ORBIT DETERt4INATION ACCURACY

SGT 827.0 SGR _01.2 S_,3 162.5 ST 287.7 SR 381.3 SS 58.0

RRT ..4711_ RRF -.5583 RTF -.7449 CRT .8_O3 CRS -.1802 CST -.5533

967.0 R23 -.0955 RI3 -.7753 LSA 459.1 HSA 139.3 SSA 36.9

5G1 871.2 S_,2 419.6 THA 21.03 EL1 458.7 £L2 133,3 ALF 54.49

LAUNCH DATE F£8 12 1969 FLIGHT TIHE 82,00 ARRIVAL DATE H_Y 5 J969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 108.45 LAP .91

RC 56.186 GL 5.68

PL4N_TOC_NTRIC CONIC

C3 19.142 VHL 4.375

LNCH AZNTH LN_H TIN_

go.OO ! 12 _O

90.00 15 2B 46

JOO.OO 2 58 8

1OO.OO 16 45 39

110.OO 3 56 32

110.00 17 43 44

0ISTANC£ 219.734

LOL 143.11 VL 27.129 6AL -5.62 AZL 89.08 HCA 97.74 S_A 125.05 ECC .20505 INC .9192 Vl 30.168

LOP 240.85 VP 37.2_1 GAP -9.07 AZP 90.12 TAL 202.92 TAP _O.66 RCA 99.4_ APO 150.70 V_ 34.94_

GP 17.64 ZAL 132.98 ZAP 2].76 ET5 316.76 ZAE 144.78 £TE 20.26 ZAC 128.71 £TC 147.18 CLP -16.18

0LA 9.13 RAL 6.80 RAO 6567.8 VEL 11.854 PTH 2.10 VHP 6.659 0PA 31.00

L-I TINE INJ LAT ]NJ LONG INJ RT k_ INJ A21_TH INJ TIHE PO CST TIH

2480.97 -25.17 59.78 2_;18 103.41 l 53 51 1891.0

4561.03 11.41 192.41 226.16 63.91 16 44 47 _961.0

2214.23 -26.30 39.11 229.87 104.74 3 15 2 1614.2

4313.00 12.45 173.64 225.62 62.60 17 57 32 371_.0

1968.88 -29.31 19.47 228.86 108.44 4 29 21 1368.9

4131:11 15.19 158.26 224.05 59.00 18 52 35 3531.1
OIFrERI[NTIAL CORRECTIONS

TOE -.1869 TRA -.2890 TC3 .8047 8AU .2252

ROE -.2780 RRA .1609 RC3 .3565 FAU .05260
r0£ -.0715 FR4 -.2288 FC3-2.3789 gSP 2685

BOE .3550 BR4 .5_O8 BC3 .8_02 FSP -495

NIO-COURS[ EgECUTION ACCURACY

S6T 8_B.3 S6R 524.8 S63 181.9

RRT .5159 RRIr -.6153 RTF -.7515

S_ 989.0 R_3 -.1107 RI3 -.7894

S_,I 894.9 5_2 421.1 THA 23.36

RAP 35.86 ECC 1.3150

INJ 2 LAT INJ 2 LONG

-23.08 51.73

7.82 185.58

-24.02 51,03

8.68 166.87

-26.51 11.40

10.97 151.70

CRBIT DETERMINATION ACCURACY

ST 271.3 SR 369.8 SS 83.3

CRT .8170 CR$ -.5173 CST -.8168

LSA 442.7 _SA 140.5 SSA 39.9

ELl 439.3 EL2 131,7 ALF 55.54

LAUNCH OAT[ FEB 12 1969 FLIGHT TIHE 84.00 ARriVAL OAT£ HAY 7 1969

H_L IC_ENTRIC CONIC

RL 147.69 LAL .00

f_ 108.49 LAP .73

RC 58.031 GL 4.68
PLAN[ TOCENTRI C CONIC

C5 18._02 VHL 4._01

LNCH _ZI, ITH LN_H TINE

9O.OO I _O ff2

go,O0 13 J3 30

IOO.00 2 45 23

ZOO.DO 16 31 9
I IO.DO 4 2 2

110.OO 17 31 O

DISTANCE LP_6.422

LCL 145.11 VL 27.252 GAL -5.66 A2"L 89.26 P_A 100.93 SHA
LOP 244.03 VP 37.309 GAP -8.32 AZP 90:|4 TAL 204.08 TAP

GP 18.99 2AL 134.47 ZAP 26.59 ET$ 319._ ZA£ 144.22 £T£

125.85 ECC .19889 IN_ .7411 Vl 50.168

305.00 RCA IO0.82 APO 150.88 v2 34.929

22.77 2AC 128.20 ETC 146.O5 CLP -18.97

OLA 7.65 RAL 5._0 RAO 6567.7 VEL 11.827 PTH 2.09 VHP 6.282 0PA 32.40

L-I TINE INJ LAT INJ LONG IN./ RT _S( [NJ A214TH INJ TINE PO CST TIN
2435.26 -24.24 55.9_ 228.15 105.10 2 0 57 183_.3

4600.73 J2.39 194.73 _4.82 64.43 16 30 lO 4000.8

2161.O4 -25.33 35.46 2"47.81 106.43 3 21 24 1561.0

4350.210 13.61 175.79 _4._0 63.13 17 43 40 3750.2

1921.20 -28.2_ 16.17 226.74 110.12 4 34 3 1321.2

4162.81 16.29 160.05 _.79 59.53 18 40 23 3562.8
DIFFERENTIAL CCRR_CTION5

TOE -.1700 TRA -.2743 TC3 .8433 BALI .2339

ROE -.2613 RRA .1689 RC3 .4274 FAU .05757

FOE -.1298 FRA -.2_09 FC3-2.6938 BSP 2768

• 3117 BRA ,5L_1 8C5 .94_4 FSP -562

RAP 35.66 ECC 1.3045

INJ 2 LAg INJ 2 LONG
-21.93 48.05

9.05 J_7._4

-22.85 27.55

9.89 168.97

-25.23 8.28

12.13 155.43

ORBIT 0ETERI4INATION ACCURACY

ST 253.0 SR 354,8 ss 118.4

CRT .7969 CRS -.6682 CST -.9095

LSA 426.2 NSA 142.7 SSA 42.7

ELI 415.8 EL2 130.4 ALF 56.70

NID-CO._S_ EXECUTION ACCURACY

SGT 844.7 _ 554.8 SG3 203.4

_T .5388 RRF -.6119 RIT -.7557

868 1010.6 R23 -.1266 RI3 -.8035

861 917.6 S_2 423.6 TH,t 26.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1965-691

LAUNCH DATE FEB 12 ]969 FLIGHT T|P_. 86.00 ARRIVAL CaTE NAY 9 1969

HEL|_ENTRIC CONIC DISTANCE Z3_.088

RL 147.69 LAL .DO LOt 243.11 VL 27.361 GAL -§.70 AZL 69.44 HCA 104.1! 5HA |16.57 ECC .19349 INC .5591 Vl 30.166

RP 108.53 LAP .54 LOP 247.21 VP 37.378 GAP -7.60 AZP 90.14 TAL Z05.18 TAP ]09.26 RCA 102.08 APO 151.05 V2 34.917

RE. 59.985 GL 3.59 GP 20.49 ZAL 135.64 ZAP 29.65 ETS 322.04 ZAE 143.79 ETE Z5.60 ZAC 127.47 ETC 144.97 CLP -Z1.91
PLAN¢¢'.TOCENTRIE CONIC

C3 17.973 VHL 4.239 CLA 6.14 RAL 5,13 RAO 6567.7 VEL 11.805 PTH 2.09 VHP 5.934 OPA 33.87 RAP 35.21 ECC %.2958

LNO-# A_'HTH LNCH TIME L-I T|M( ]NJ LAT _NJ LONG ]NJ RT ASC |NJ A2'HTH |NJ TINE PC) CST TIN INJ _ LAT ]NJ _ LONG

90.00 1 26 57 2380.51 -23.22 52.27 226.39 106.66 2 B 38 1780.5 -20.71 44.50

90.00 14 58 49 4641.93 13.79 197.16 223.74 65.02 16 ]6 |0 4041.9 10.31 190.21

100,00 2 53 12 2108.75 -24.27 31.93 226.03 108.00 3 28 21 1508.8 -21.59 24.16

100.00 16 17 14 a388.91 14.79 178.06 L_',23.2fl 63.72 17 30 23 3788.9 11.14 171 .17

110.00 4 8 7 1874.31 -27.09 13.00 224.90 11|.69 4 39 2! 127a.3 -23.91 5.19

110.00 17 18 49 4196.J2 17.43 16j.96 L_l.78 60.12 18 28 45 3596.1 13.3] 155.26

O|FFER_NTIAL CORI_CTIONS MI0-COIJR_E EXECUTION A(C_ACY ORBIT OETERt4INATZON aCCURACY"

TOE -.1511 TRA -.2606 TO3 .8741 8AU .2430 £,GT 846.4 _ 593.1 ,SG3 227.2 ST 231.2 5R 335.3 SS J6t .3

ROE -.24L>0 RRA .1783 RE3 .5086 FAU .06305 RRT .5987 R_ -.7263 R1T -.7595 CRY ,7653 CRS -.7395 CST -.9412

FOE -.2013 FRA -.3374 FC3-3.0372 BSP 2887 _ 1033,_ -.1405 R13 -.8198 LSA 410.6 NSA 145.8 SSA 45.2

_OE .2853 BRA .3158 8¢3 1.0113 FSP -639 ,%1 941.1 SG2 427.2 THA 29,38 ELl 386.3 EL2 129.2 ALF 58.21

• LAUNCH DATE FEB 12 1969 FLZGHT TINE _.00 ARRIVAL OATE NAY 11 1969

,_LIocE_,,_ICCONIC 0rST;_E_39.731
RL 147.69 LAL .00 LCL 143.11 VL 27,456 GAL -5.73 A2"L 89.63 HCA 107,29 SNA 127.21 ECC .18879 INC .3720 Vl ]0.168

RP 108.57 LAP .36 LOP _50.39 VP 37.437 GAP "-6.91 AZP 90.11 TAL 206.20 TAP 313.49 RCA 103.19 APO 151.22 V2 34.906

RE. 61 .981 GL 2.43 GP L_.15 ZAL 137.06 ZAP _'_.94 ET8 324.18 ZAE 143.46 ETE 28.78 ZAC 126.49 ETC J43.97 CLP -25.03
PLANE TOCEN TR I C CONZC

C3 17.536 VHL 4.188 DLA 4.60 RAL 4,52 RAO 6567.7 VEL 1|,786 PTH 2.08 VHP 5.615 OPA 35.41 RAP 34.49 ECC 1.Z886
LNCH AZMTH LNCH TINE L-Z TZME INJ LAT ]NJ LONG _NJ RT ASC INJ A2'NTH INJ TJNE PO CST TZN INJ 2 LAT |NJ 2 LONG

90.00 1 38 8 2326.57 -22.12 48.70 2_4.89 108.14 2 16 54 1726.6 -19.43 41.06

90.00 14 44 43 4684.42 15.00 199.70 L_"Z_.92 65.7'0 16 2 48 4084.4 J1.59 192.68

100.00 3 I 38 2097.22 -23.15 _8.5_ 224.51 109.46 3 35 55 1457.2 -20.28 L>D.89
100.00 16 3 54 4429,00 13.9B 160,44 L_'_.43 64,40 17 17 43 ]829.0 12.40 173.48

110.00 4 14 50 1828.12 -25.89 9.94 225.33 11).|4 4 45 18 1_28.1 -_2.54 2.40

110.00 17 7 11 4230.87 18.60 163._ '_1.03 60.79 J8 17 42 36_0.9 14.56 157.19

DIFFERENTIAL ECRRECT]ON5 NIO-CO.,_E EX_CUTT.C_N ACCURACY ORBIT DETERf4INATI(_ ACCURACY

TOE -,|342 TRA -.2316 TC3 ._72 8AU .2511 ,_T 839,8 S_R 640.4 _(13 2_2.6 ST 212,0 SR 311 .5 SS 208.4

RDE -.2202 RRA .1_86 RE3 .5998 FAU ,06886 RRT .6305 RRF -.7760 RI"F -.7364 CRT .7207 CRS -.7709 CST -.9468

FOE -.2839 FRA -.3939 FC3-3.3994 BSP 2966 S_ 10_6.1 R23 -.1556 RI3 -.8_43 LSA 40| .0 NSA 149.7 SSA 46.9

8DE .2579 _RA .3146 8C3 ! .0709 FSP -780 _1 963.1 SG2 43_.4 THA 33.24 ELl 353.9 EL2 1_9.4 ALF 59.35

LAUNCH 0ATE FEB 12 1969

H_LIOCENTRIC CONIC

RL 147.69 LAL .D0

RP 106.60 LAP .17

RE 64.032 GL 1.18

PLANETOCENTRIC C_NIC

C3 17.177 VHL 4.144

LNCH AZNTH LN4_H T]I,_

90.00 1 47 57

_.OO 14 31 12

100.00 3 I0 43

100.00 I_ 51 7

110.00 4 22 13

XZO.O0 16 56 6

FLIGHT TIME 90.00 aRRIVAL OATE

0|STANCE 246.350

LOL 143.1! VL 27,542 GaL -5.76 AZL 89.82 HC.A 110.46 5NA 127.77 ECC .J8469 INC .1785 vJ _O.168

LOP 253.57 VP 37.489 GAP -6.25 AZP 90.06 TAL 207.14 TAP 317.61 RCA I0a.17 APO |51.37 v2 _4.894

GP Z3.96 ZAL 138.16 ZAP 36.45 ETS 326.14 ZA£ 143.18 ETE 32.37 ZAC 125.25 ETC 143.09 CLP -28.33

OL4 3.05 RAL 4.05 RAD 6567,7 VEL 11.771PTH 2.08 VHP 5.326 0PA 37.03 R4P 33.46 ECC 1.2827

L-I TIME _NJ LAT IN| LONG _NJ RT A,_ |NJ ATNTH IN| T|I4_ PO CST T|M ]NJ 2 LaT]NJ 2 LONG

,_73.17 -_0.95 45,23 223.65 |09.50 2 25 50 1673.2 -18.I0 37.71

4728.24 16.21 L_2_35 222.37 66.46 J5 50 0 4128._ 12.89 195.24

L;_O6.21 -21.93 25.20 _23.26 110.82 3 44 9 1406.2 -18.92 17.71

4470.43 17.18 182.93 221.91 65.16 J7 5 38 3870.4 |3.69 175.88

1782,4J -24.64 6.99 222.04 114.48 4 51 56 1182.a -2J.12 359.60

4267.O0 19.79 166.11 _20.53 6_.54 18 7 13 3667.0 15.83 159.22

NAY 13 1969

DIFFERENTIAL CORRECTIONS MID-C_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY"

TOE -.1184 TRA -.2466 TC3 .8839 BAU .2_92 _T 824.8 _ 69_.4 _3 279.5 ST 194.4 SiR 282.7 S5 259.7
ROE -.1950 RRA .1997 RE3 .702_ FAU .0749§ RRT .6529 RRF -.8_ RTF -.7480 CRT .6559 CR5 -.7787 CST -.93,_0

FOE -.3792 FRA -.4498 FC3-3.7775 6SP _039 _ |OB0.7 R23 -.1674 R13 -.8504 LSA 399.3 MSA 153.0 SSA 47.7

8OE .2282 8RA .3174 8C3 1.1288 FSP -805 S_1 986,0 ._2 442.5 THA 37.82 EL1 317.1 EL2 |_0.8 ALF 6_.15

L4UNC_ D4TE FEB 12 1969

HELIOCENTRIC CONIC

FLIGHT TIME 02.00

DISTANCE 252.943

ARRIVAL DATE MAY |5 1969

RL 147,69 LAL .00 LOL 143.11 VL 27.615 GAL -5.78 _ZL 90.02 PICA 113.64 ._A IL_.27 ECC .18J15 |NC .0198 vt ]O.168

RP 108,64 LAP -.02 LOP 256.74 VP 37.532 GAP -5.62 A2'P 89.99 TAL 207.99 TAP 32|.63 RCA |05.04 APO 151,51 V2 34.883

ec 66.13J Gt -,15 GP 25.95 ZAL 139.09 ZAP 40,19 ETS 3_7.99 ZAE 142.90 ETE _6,42 ZAC 123.74 ETC 142.35 CLP -31.83
PLANETOCENTR|C CC_|C

C3 16.884 VHL 4.109 0LA 1.46 RAL 3.75 RAO 6567,7 VEL J1.759 PTH 2.08 VHP 5.067 DPA 38.72 RAP 32.07 ECC |.2779

LNCH A_4TH LN_CH TINE L-Z TIME INJ LAT |NJ LONG INJ RT AS( INJ A2_4TH INJ TIN_ PO CST TIM |NJ 2 LATINJ 2 LONG

90.00 J 58 31 2219.99 -19.70 41.82 L_2_.68 110.76 2 35 3| 1620.0 -16.70 34.43

90.00 14 18 12 4775.5| 17.42 205.12 _'_2.06 67.31 15 37 45 4J73.5 14.19 197.92

1130.00 3 20 32 1955.42 -20.69 21.96 L_2.26 112.07 3 53 8 J355.4 -17.51 14.60

100.00 lfl 38 5l 45|3._0 18.39 185.54 L_|.6_ 66.01 16 54 5 3913.3 14.99 178.40

110.00 4 30 _ 1736,93 -23.32 4.1! LP'Z|.O0 I|5.73 4 59 17 J136.9 -19.67 356.88

110.00 16 45 _3 4304.56 20.99 168.36 L_'_0.29 62.38 17 57 17 3704.6 17.12 161.37

DIFFERENTIAL CORRECTiONS MID-COUR_E [_CUTION ACCURACY CRBJT OETERNINATION ACCURACY

TOE -.1039 TRA -.2451 TC3 .86_6 BAU .2683 S(,T 80J.0 _ 768.5 5G3 307.7 ST 178.7 SR 247.8 SS 316.4

ROE -.1653 RRA .21|7 RE3 .8|65 FAU .08127 RRT .6638 RRF -.8576 RTF :.7330 CRT .5582 CRS -.7642 CST -.9168
FOE -,49(_ FRA -.5035 FC_-4.1669 8SP 3132 SC_ J||0.! R"_3 -,_723 R13 -.868_ LSA 409.1MSA 154.2 S$A 47.7

_0£ .1952 BRA .3239 8C3 | .18_fl FSP -897 SGI 1012.7 ,T_2 4_4.6 THA 43.21 ELI 274.7 EL2 133.8 ALF 60.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

LAUNCH CATE FE6 IZ 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP I08.67 LAP -.2|

RC 69.274 GL -1.58

PLANETOCENTRIC CONIC

C] J6.650 VHL 4,080

LNCH A/MTH LNCH TIME
90.00 Z 9 55

90.00 14 5 37

lO0.O0 3 31 II

i00.00 15 27 2

110.00 4 39 16

110.O0 16 35 26

FLIGHT TIME 94.00 ARRIVAL CATE HAY 17 1969

CISTANCE Z59.509

LOL 143.11 VC 27.678 G4L -5,79 AZL 90,23 HCA 116.61 SMA 128.71 ECC .17809 INC ,2331 Vl 311.168

LC_° 259.92 VP 37.569 GAP -5.02 AZP 89.89 TAL 208.73 TAP 325.54 RCA 105.79 APO 151,63 V2 34.873

GP 28,11 ZAL 139.84 TAP 44.15 ETS 329.83 7AE 142.57 ETE 40.95 ZAC 121.95 ETC 141,80 CLP -35.56

CLA -.16 RAL 3.60 RAC 6567.7 VEL 11.749 PTH 2.07 VHP 4,840 CPA 40.46 R4P 30.30 [CO 1.2740

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL-W46

2166.62 -18.38 38.47 221.96 111.93 2 46 2 1566.6 -15.24 31.20

4820.45 18.62 _08.03 222.02 68.28 15 25 57 4220.4 15,5! 200.74

1904.47 -19.35 18.76 221.53 113.24 4 2 56 1}04.5 -16.04 11.53

4557.83 19.60 I88.30 221.60 66.97 16 42 59 3957.B 16.31 181.04

1691.38 -21.95 1.29 220.2} 116.89 5 7 27 1091.4 -18.t7 354.20

4343.68 22,20 170.75 220.31 63.32 17 47 50 3743.7 18.44 163.63

OlrFERENTIAL CC_RECTICNS

TCE -.0907 TRA -.2466 TC3 .8258 BAU .2792

ROE -.I299 RRA .2246 RC3 .9442 FAU .08767

FOE -:6180 FRA -,5540 FC3-4.5585 BSP 3274

BCE .1584 BRA .3336 BC} 1.2544 FSP -997

MI0-COURSE EXECUTION ACCURACY _GIT CETERMINATION ACCURACY

SGT 768.3 SGR 852.3 $63 336.B ST 165.6 5R 206,7 SS 378.7

RRT .6617 RRF -.8889 RTF -.7102 CRT .4050 C RS -.71)5 CST 1.8838

$6B 1147.5 R23 -.1658 RI} -.8884 LSA 4}3.6 MSA 152.8 SSA 46.5
5(;1 1047.4 $62 468.8 THA 49.46 ELI 225.7 EL2 138.7 ACt 59.45

LAUNCH DATE FEB 12 1969 FLIC44T TIME 96.1:10 ARRIVAL GATE MAY 19 1969

HiELIC_ENTRIC CONIC CISTANCE 266.048

RL 147.69 LAL .0(] LCL 143.11 VL 27.732 GAL -5.(}0 AZL 90.46 HCA 119.98 5_A 129.08 ECC .17545 INC .4567 Vl 30.168

RP 108.70 LAP -.40 LOP 263.09 VP 37.599 GAP -4.44 AZP 89.77 TAL 209.37 TAP 3Z9.15 RCA 106.43 APO 151,71 V2 34.862

RC 70.456 GL -3.11GP .]0.4} ZAL 140.41 ZAP 49.32 ETS 331.71 ZAE 142.11ETE 45.96 ZAC 119.89 ETC 141,46 CLP -19.53

PLANETOCENTRIC CONIC

C3 16.467 VHL 4.058 OLA

LNO4 A2"MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2'MTH INJ TIME

90.00 2 22 18 2112.59 -16.97 }5.13 221.49 11}.01 2 57 30

90.00 13 fl} 21 4869.42 19.83 211.12 222.24 69.36 15 14 31

IDO.OO 3 42 48 I852.93 -17.93 15.59 821.05 114.12 4 13 41

100.00 15 15 33 4604.31 2(].81 191.22 E21.83 68.04 16 }2 17

110.00 4 49 6 1645.39 -2_.51 }58.50 219.71 117.97 5 16 31

llO.OO 16 Z5 44 4_4.63 23.4} 171.29 220.59 64.}7 17 38 48

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.0829 TRA -.2542 TC_ .76|5 8AU .2913 $6T 724.3 SGR 948.1 SC.,3 364.7

ROE -.0887 RRA .Z367 RC} 1.0822 FAU .09167 RRT .6369 RRF -.9117 RTF -.668_

FOE -.7568 FRA -.5921 FC}-4.9248 BSP 3403 568 1193.1 R2} -.1498 RI} -.9083

• BOE ,1214 8RA .1474 BC3 1.1252 FSP -1089 SGI 1089.7 $62 485,8 THA 56.58

-1,82 RAL 3.61 RAO 6567.7 VEL 11.741 PTH 2.07 VHP 4.646 0PA 42.2} RAP 28.10 ECC 1.2710
PC) CST TIM INJ 2 L4T INJ 2 LONG

1512.6 -1].71 27.97

4269.4 16.84 20}.72

1252.9 -14.50 8.48

4004.} 17.65 18}.85

1045.4 -16.61 151.55

}784.6 19.79 166.05

ORBIT CETERMINATION ACCURACY

ST 160.2 SR 162.6 SS 44}.2
CRT ,1667 CRS -.5875 CST -.8476

LSA 471.6 MSA 149.1 SSA 44,6

ELI 174.4 EL2 147.3 ALF 47.55

LAUNCH O4TE FEB 12 1969

HELICg_ENTRIC CONIC

RL 147.69 LAL ,00

RP 108.73 LAP -,58

RC 72.672 GL -4.76

PLANE TOCENTRIC CONIC

C3 16.334 VHL 4.041

LNCH AZMTM LNCH TIE

90.00 2 35 49

•:;30.00 13 41 17

IO0.O0 3 55 31

100.00 15 4 17

110.00 4 59 58

110.00 16 16 19

DIFFERENTIAL CCRRECTIONS

TOE -.O790 TRA -.2650

ROE -.O396 RRA .2484

FOE -.9101FRA -.61OO
BOE .0884 BRA .36}2

_AUNCH DATE FEB 12 1969

HELIOCENTRIC CONIC

FLIGHT TIME 98.00 ARRIVAL 0ATE MAY 21 1969

LOL 143.11 VL 27.777 GAL

LOP 266.26 VP 37.624 GAP

GP 32.92 Z4L 140.79 lAP

01STANCE 272.558

-5.80 ATL 90.69 HCA 123.15 SM4 129.40 ECC .17118 INC .6945 Vl 30.168

-3.89 AlP 89.62 TAL 209.89 TAP 333.04 RC4 106.99 APO 151.80 v2 34.853

52.67 ETS 333.71 ZAE 141.45 ETE 51.42 ZAC 117.57 ETC 141.37 CLP -43.76

OLA -3.54 RAL 3.80 RAG 6567.7 VEL 11.735 PTH 2.07 VHP 4.487 CPA 4_.03 R4P 25.45 ECC 1.2688

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

L_57.34 -15.47 11.76 221.29 114.02 } 10 7 1457.3 -12.09 24.71

4920.97 21.05 214.42 222.73 70.59 15 3 18 4321.0 18.19 206.90

1800.27 -16.41 12.40 220.83 115.33 4 25 }1 1200.3 -12.8_ 5.41

4653.26 22.02 194.35 222.34 69.26 16 21 50 405}.} 19.01 186.85

1598.51 -18.98 155.71 219.45 118.97 5 26 16 998.5 -14.98 348.89

4427.79 24.68 176.01 221.14 65.56 17 30 7 3827.8 21.17 168.64

MID-COURSE EXECUTION ACCURACY ORBIT 0ETER_41NATION ACCURACY

TC} .6761 BAU .3069 $6T 672.9 $6R 1058.0 5G3 191.3 ST 159.9 SR 123.5 SS 511.0

RC3 1.23LM3 FAU .09923 RRT .5867 RRF -.9332 RTF -.6061 CRT -.2616 CRS -.2491 CST -.8144

FC3-5.2594 BSP 3610 SG6 1253.9 R'Z3 -.1212 RI} -.9281 LSA 530.4 MSA 144.4 5SA 41.9

8C3 1.4051 FSP -1184 $61 1149.1 S62 501.B THA 64,29 ELI 166.5 EL2 114.5 ALF 157.47

FLIGHT TIME 100.00 ARRIVAL GATE MAY 23 |969

OISTANCE 279.041

RL 147.69 LAL .[30 LCX. 143,11 VL 27.814 GAL -5.79 AZL 90.95 HCA 126.31 S_A 129.66 ECC .17125 INC .9503 VI 30.168

RP IO8.76 LAP -.77 LOP 269.42 VP ]7.642 GAP -3.36 ATP 89.44 TAL 210.30 TAP }36.62 RCA 107.45 APO 151.86 V2 34.844

RE 74.919 GL -6.54 GP 35.54 ZAL 140.96 ZAP 57.18 ETS 315,90 ZAE 140.51ETE 57.24 ZAC 115.01ETC 141.54 CLP -48.24

PLANETC_ENTRIC CONIC
C} 16.250 VHL 4.O110LA -5.13 RAL 4.15 RAO 6567.7 VEL 11.732 PTH 2.07 VHP 4.}63 0PA 45.80 RAP 22.12 ECC 1.2674

LNCH 4294TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME

90.00 2 50 42 2000.17 -13.86 28.34 LS'_l.36 1IA.94 3 24 }

90.00 13 29 14 4975.77 L_'2.23 ZIS.00 L)23.52 71.99 14 52 10

1OO.OO 4 9 32 1745.88 -14.82 9.17 2_0.8B 116.26 4 }8 38

I(30.00 14 53 6 4705.30 E}.24 197.73 825.15 70.6} 16 11 31

II0.00 5 IZ 1 1550.25 -17.37 352.90 £i9,47 i19.91 5 }7 51

110.00 16 7 6 4473.69 25.94 179.00 _1.99 66.91 I7 21 40

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TDE -.0837 TRA -.2817 TC3 .5606 BAU .3250 $6T 616.6 _ 1177,1 $63 413.6

ROE .0169 RRA .2570 RE} 1.31969 FAU .10364 RRT .4891 RRF -.9480 RTF -.4987

FOE-I.0680 FRA -.6261 FC}-5.fi217 OSP }B}! S{,B 1328.8 R23 -.0862 R13 -.9449

8OE .0853 BRA .3814 8C3 1.4959 FSP -1261 5(;1 1224.0 $62 517.2 THA 72.}9

PO CST 71M JNJ 2 LAT INJ 2 LONG

1400.2 -10.18 21.19

4375.B 19.56 210.34

1145.9 -11.17 2.28

4105.3 20.39 190.10
950.} -1}.26 346.20

_173.7 22.58 171.45

ORBIT DETERMINATION ACCURACY
ST 169.9 5R J17.5 SS 583.3

CRT -.7848 CRS .3870 CST -.8026

LSA 601.6 MSA 119.8 5SA 38.6

ELI 196.8 EL2 62.9 ALF 147.83
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES tVOL. 4, 1968-693

LAUNCH DATE rE8 I? I969 FLZGHT TIE 102.00 ARRIVAL GATE MAY ?S 1969

HELIO(ENTRtC CONIC BISTANCE 285.495

RL 147.69 LAL .00 LOL 143.11 VL 27.944 GAL -5.77 AZL 91.23 H(A 129.48 .944 129.87 EEC .16959 INC 1.2273 Vt ]0.168

RP 108.78 LAP -.95 LOP 272.59 VP 37.657 GAP -2.95 AZP 89.22 TAL 210.60 TAP 340.08 REA 107.R4 APO 151.89 V? 34.835

RE 77.194 GL -8.47 6P 38.27 ZAL 140.943 ZAP 61.79 ET$ 338.33 ZAE J39.25 ETE 63.31 ZAC 11?.?6 ETC 141.99 CLP -52.98
PLANETC(ENTRIC CONIC

C] 16.?19 VHL 4.027 CLA -7.21 RAL 4.69 RAO 6567.7 V£L 11.730 PTH 2.07 VHP 4.278 CPA 47.5] RAP 18.73 ECC 1.7669

LNCH 4ZMTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ ? LATINJ 2 LONG

90.00 3 7 14 1940.29 -12.|1 24.8! 221.72 115.79 3 39 34 1340.3 -8.54 17.95

9(3.00 13 17 0 50]4.79 23.42 4221.gl 224.6! 73.61 I4 40 55 4434.8 _.95 ?14.11

IOO.00 4 25 8 1689.01 -13.08 5.84 _1._3 117.12 4 53 17 1089.0 -9.34 359.05

100.00 14 41 47 476|._0 24.45 201.45 224.26 72.25 16 1 9 416|.3 ?|.79 193.66

110.00 5 25 29 1500.01 -|5.64 350.04 219.77 1L_0.79 5 50 29 900.0 -I|.44 34}.45

110.00 15 57 55 4523.05 27.21 |82.27 L_'_3.17 68.47 17 13 JB 3923.0 24.04 |74,54

DIFFERENTIAL CORRECTIONS MI0-(OURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.0972 TRA -.30_3 TC3 .4179 BAU ._467 S_T _6,1 _ I]04.0 S(;3 430,6 ST 190,! SR 166.8 S$ 655,3

ROE .0824 RRA .2618 RE3 1.5436 FAU .10664 RRT .3_45 RRF -.9591RTF -.3267 CRT -.9614 CRS .8102 CST -.fl145

FOE-|.2287 FRA -.6107 FC3-5.6924 8SP 4108 _ 1421.6 R2] -.0483 R13 -.9§80 LSA 688.Z USA |36.4 554 34.9

B0E .1274 BRA .]999 8C3 1.5992 FSP -1321 S_! 1319.4 ._,2 529.2 THA 60.43 ELI 250.5 EL2 34.9 ALF 138.90

L_LINCH 04TE fEB 12 1969 FLIGHT TIIvE 104.00 ARRIVAL CATE MAY ?7 1969

HELIOCENTRIC CONIC

RL 147,69 LAL .00

RP 108.81 LAP -1.13
R{ 79.493 GL "-10.59

PLANETOCENTRIC CONIC

C3 16.250 VHL 4,031
LNO_ ATNTH LNICH TIME

90.00 3 25 47

90.00 13 4 16

1OO.00 4 42 37

IOO.OO 14 30 7

110.00 5 40 37

110.00 15 48 36

OISTAN(E _91.9Z1

LOL 143.11 VL 27.867 6AL -5.75 42'1. 91.53 H(A 132.64 5HA 130.03 ECC .16819 IN(: 1.5308 Vl 30.168

LOP 275.76 VP 37.666 GAP -2.37 AZP 88.96 TAL 210.79 TAP 343.43 RCA 108.16 APO 151.90 V2 34.8?7

GP 41.10 ZAL 140.60 ZAP 66.44 ET$ 341.O5 ZAE 137.63 £TE 69.50 ZAC 109.35 ETC 142.73 CLP -57.96

0LA -9.20 RAL 5.42 RJK) 6567.7 VEL 1|.732 PTH 2.07 VHP 4.233 OPA 49.18 RAP 14.69 ECC 1.2674
L-I TIME INJ LAT INJ LONG INJ RT A_W_ INJ AZNTH INJ TIME PO CST TIM INJ ? LATINJ ? LONG

1876.67 -10.20 21.12 L_.41 116.56 3 57 3 1276.7 -6.55 14,34

5099.28 24.59 226._ _"_6.0§ 75.49 14 29 16 4499.3 Z_.35 218.37

1628.77 -11.18 2.37 _1.90 1|7.90 5 9 46 1028.8 -7.36 355.67

4822.41 2fl.66 2"0_.59 L_3.73 74.11 15 50 29 4222.4 23.23 197.64
1447.14 -|3.78 347,07 L_'_0.3B I21.60 6 4 45 847.1 -9.50 340.59

4576._ 28.50 185.9"2 L_24.71 70.28 17 4 53 3976.8 25.55 177.99

ORBIT 0ETER_WIN_TION 4CCUR_C¢

ST 222.1SR 256.1 SS 730.4

CRT -.9587 CRS .9395 CST -.8437

LSA 793.4 M5_ |34.2 SSX 30,8

ELI 335.5 EL2 48.? ALF 130.76

DIFFERENTIAL CORRECTIONS

TOE -.1211 TRA -.3247 TC3 32519 BAU .3732

ROE .1_90 RRA .Z6_4 RC3 1.6994 FAU .10814

FOE-I.3908 FRA -.57§9 FC3-5.7614 BS,,P 4490
BOE ,1998 BRA .4175 B(3 1.71_O F_P -1371

NI0-(.OgR_E EXECUTION _CCU_C)'

_T 538.0 _GR 1439.1 $63 442.0

RRT .0810 _ -.9677 RTF -.0782

_W_B 1536.3 R_3 -.0128 R13 -.9676

S_I 1439.8 S_2 535.9 THA 87.99

LAUNCH C}TE FE_ 12 1969 FLIGHT TIME 106._0 ARRIVAL C_TE M_Y 29 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 108.83 LAP -1.30

RC 81.813 GL -12.91

PLAN[TOCENTRIC CONIC

C3 16.356 VHL 4.044

LNCH AZMTH LNCH TIME

90.00 3 46 51

90.00 12 50 42

100.00 _ 2 29

100.00 14 17 45

110.00 5 57 48

110.00 15 38 56

LL% 143.11 VL ?7.884 G_L

LOP 278.92 VP 37.672 GAP

GP 43.97 ZAL 140.04 ZAP

OISTANEE Z98.318

-5.71 AZL 91.87 HCA 135.80 SMA 130.15 ECC .16700 INC 1.8666 Vl 30.168

-1.90 AZP 8_.66 TAL 210.87 TAP 346.66 Of 4 108.41 APO 351.88 V2 34.82_

7|.05 ETS 344.10 ZAE 135.63 ETE 75.66 7AC 106._5 ETC 143.75 CLP -63.17

CLA -11.33 RAL 6.36 R_C 6567.7 VEL 11.736 PTH 2.07 VHP 4.2_0 CP_ 50.7_ RAP 10.26 ECC 1.2692

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ _ZMTH INJ TIME PO CST TIM INJ ? LATJNJ ? LONG

1808.03 -8.08 17.18 223.47 117.23 4 16 59 1208.0 -4.37 10.47
5170.90 25.7_ 231_22 227.89 77.72 I4 16 53 4570.9 23.77 223.09

15_4.02 -9.09 358.70 222.93 |18.60 5 28 33 964.0 -5.21 352.07
4890.14 26.83 210.28 227.61 76.31 15 39 15 4290.1 24.68 207.14

:390.78 -11.74 343.97 221.34 122.34 6 _ 59 790.8 -7.39 337.58

4636.14 29.79 190.05 226.66 72.41 16 56 12 4036.1 27.10 181.90

ORBIT OETERMIN_TION _CCURACY

ST 773.| SR 366.5 SS 8OZ.1

CRT -.9531CRS .9773 CST -.8817

LS_ 913.1MSA |33.6 SS_ ?6.7

ELI 452.| EL2 67.0 _LF I76.31

01FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.1604 TRA -.3497 TC3 .0587 OAU .4024 _T 556.0 _ 1571.0 ,$G3 444,2

ROE .7447 RRA .2541 RC_ 1.8391 FAU .10740 ART -.2217 _ -.9739 RTF .2274

FOE-1.5380 FR_ -.5114 FE3-5.68_6 OSP 4895 .T,GO 1666.5 R23 .0179 RI3 -.9738

BOE .2926 _R_ .4323 BE3 1.8401FSP -|384 5(,I 1576.4 S_2 540.3 THA 95.09

LAUNCH 0ATE FEB 12 1969 FLI_T TIME 108.00 ARRIVAL CATE MAY 31 1969

Vl 30.168

v2 34,8J3

CLP -68.56

ECC 1.2776

HELIOCENTRIC CONIC 0IST_N(E ]04.688

RL 147.69 LAL .00 LCL 145.11 VL 27.895 GAL -5.67 AZL 9'_.24 t"K:A I38.96 5NA I]O.Z5 ECC .16600 INC ?.2425
108.85 L_P -1.47 LOP 282,08 VP 37.674 6aP -J.45 aZP BS.3J TaL 210.84 TAP 349,79 RC_ 108.61 APO 151.84

RE 84.153 GL -15.48 GP 46,88 7AL 139.17 ZAP 75.53 ETS 347.50 74£ |33.27 ETE 8J,67 ZA( 103.30 ETC 145.04

PLANE TOCENTRI( CONIC
C3 16.562 VHL 4.070 OLA -13,63 RAL 7._3 RAO 6567.7 VEL 11.745 PTH 2.07 VHP 4._74 CPA 52.14 RAP 5.48

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT A_C INJ _TMTH INJ TIME PO CST TIM INJ 2 LATINJ ? LONG

90.00 4 I1 8 1732.63 -5.71 12.91 2_4.98 1|7.78 4 40 | 113Z.6 -1.95 6.25

90.00 17 35 44 5252.01 26.77 236.92 230.19 80.40 14 3 16 4652.0 75.17 _28.67

1_3.O0 5 25 19 1493._O -6.77 354.74 224.40 119.19 5 50 IZ 893.3 -2.83 348.1 7

1130.O0 14 4 15 4966.57 27.95 215.69 229.94 78.94 15 27 | 4366.6 _6.14 ?07.35

110.00 6 17 28 1329.94 -9.51 340.68 222.73 122.99 6 39 38 729.9 -5.10 334.37

110.00 15 28 35 4702.69 31.07 194.82 _9.1I 74.97 16 46 57 410_.7 ?8.69 186.42

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION _CCURACY ORBIT OETERMINATION ACCURACY

S_T 634.1 S6R 1697.9 S(,3 437.8 ST 345.9 SR 494.2 SS 871.9

RRT -.4927 RRF -.9787 RTF .4992 CRT -.9580 CRS .9905 CST -.9159

S6B 1812.4 R_3 .0432 RI3 -.9779 LSA 1051.5 MSA 134.4 554 22._

•S61 1729.6 S62 541.6 THA 101.58 ELI 507.7 EL_ 82.1 ALF I_4.59

TOE -.2169 TR_ -.3738 TC3 -.1529 8AU .4344

ROE .3417 RRA .2364 RC3 1.9359 F_U .I045!

F06-1.6695 FR_ -.4240 FC3-5.4630 BSP 5357

BOE .4047 BRA .4423 8C3 1.9618 FSP -1369

J678



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4 1968-69

LAUNCH DATE F£8 12 1969 FLIGHT TIME I|0.00 ARRIVAL CATE JUN ? I969

HELIO(ENTRIC CONIC

RL |47,69 LAL .00

RP 108.87 LAP -1.64

RE 86.50_ GL -I8.33

PLANETCX_ENTRIC CONIC

C3 16.901 VHL 4,111

LNCH AZMTH LNCH TIME L-I TIME INJ LA T

90.00 4 39 42 1647,96 -3.00

90.00 12 18 34 5346.00 27.66

1(30.00 5 52 2 1414,56 -4.]3

100.00 13 48 55 5054.62 28.94

110,00 6 40 I9 1Z63.34 -7.02

110.OO 15 17 8 4778.61 3Z.27

O_FFERENTIAL CORRECTIONS

TOE -.2941 TRA -.3938 TC3 -.3738 BAU .4689

ROE .4518 RRA .2083 RE3 2.0412 FAU .09964

FOE-I.7827 FRA -.3_04 FC3-5.1037 B.SP 5894

8DE .5391 eRA .4455 8C3 Z.0751 FSP -1334

0ISTANCE 311.030

LOL 143.l! VL 27.901 GAL -5.61 AZL 92.67 HCA 142,11 5MA 130.27 ECC .16517 INC 2.6692 Vl 30.J6_

LOP Z85,25 VP 37.672 GAP -1.02 AZP 87.89 TAL 210.70 TAP 352.81 RCA I0_,75 APO 151,78 v? 34._07

GP 49.79 ZAL 137.98 ZAP 79,8! ETS 351,26 ZAE 130.58 ETE 87.44 ?AC 100.27 ETC 146,57 CLP -74.10

DLA -16.14 RAL 8.96 RAO 6567.7 VEL 11.759 PTH 2.08 VHP 4,367 CPA 53.45 RAP .45 ECC l.?7dI
INJ LONG |NJ RT A_F. INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

8.16 227.03 118.17 5 7 ]0 1048.0 ,79 1.53

243.66 233.0I 83.66 I3 47 40 4746.0 26,49 235.1B

350.38 226.41 119,63 6 15 37 814.6 -.16 343.85

222.04 Z32.83 82.15 15 13 9 4454.6 27.55 g13:52
337.13 224.62 I23.54 7 1 22 663.3 °2.56 330.B_

2OO.41 232.15 78.07 16 36 46 4178.6 _0.29 191.75

MI0-EOLMS, E'EXECUrlON ACCURACY ORBIT CETERMINAT[ON ACCURACY

,S_T 767_5 S_ 1817.8 SG3 423.3 ST 444.4 SR 638.2 SS 940.2
RRT -.6785 RRF -.9823 RTF ,6846 CRT -,9666 CRS .9958 CST -.9424

S_ 1973.2 R_3 .0630 RI3 -,9806 LSA 1212.4 MSA 136.2 SSA 19.2

SG! 1897.9 ,_2 540.0 THA 107.44 ELl 772.0 EL2 94,2 ALF 124.53

LAUNCH DATE FEB 12 1969 FLIGe_T TIME Jl2.DO ARRIVAL DATE JUN 4 1969

FELI(XENTRIC CONIC

RL 147.69 LAL .(30

RP }O8.89 LAP -I.BO

RE 88.877 GL -21.52

PLANIETOCENTRIC CONIC

C3 |7.428 VHL 4.175
LNC.H AZMTH LNCH TIME

90.00 5 14 15

90.00 I] 57 47

JDO.DO 6 24 3

1DO.O0 |3 30 40

110.OO 7 7 16

110.O{3 15 3 57

DISTANCE 317.344

LCL 143.11 VL 27.902 GAL -5.55 AZL 93.16 FEA 145,?6 5MA 130.28 ECC .16449

LCP 288.4| VP 37.668 GAP -,60 AZP 97.40 TAL 210.47 TAP 355.73 RCA ID8.85

GP 52.72 ZAL !36.4l ZAP 83.80 ETS 355.36 ZAE I27.60 ETE 92.91 ZAC 97.30

INC 3.1607 Vl 3(].]68

APO JSJ,TD v2 34._02

ETC 14_.31CLP -79.73

0LA -18.89 RAL 10.68 RAO 6567.7 VEL 11.782 PTH 2,08 VHP 4.518 OPA 54.67 RAP 355.20 ECC 1.286_

L-I TIME INJ LAT IN] LONG INJ RT A,_ INJ AZNTH IN] TIME PO CST TIM IN] 2 LATINJ 2 LC_,IG

1549.89 .16 2.69 LP'_9.8! 118.32 5 40 5 949.9 3.94 356,05

5458.25 28.23 251.82 236.43 87.71 13 28 46 4858.Z 27.62 2A3.20

1324.63 -I.O9 345.43 _29.11 I19.87 6 46 8 724.6 Z.89 338.9I
5158.74 29.66 229.70 236,34 86.I1 I4 56 39 4558.7 28.81 221.00

1189.25 -4.22 333._'Z L_'_7.17 123.95 7 27 5 589.2 .27 327.01

4866.88 33.32 207.08 235.89 81.89 16 25 4 4266.9 31.84 19_.16

MI0-C.OL_S,E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

•_T 945.9 sr_ 1919.5 SG3 399.7 5T 574.5 ,SR 791.9 SS I001.2

RRT -.7896 R'RF -,_51RTF .7950 CRT -.9746 CRS .998! CST -.9609

2139.9 RZ3 .0795 R13 -.9823 LSA 1392.9 MSA I39.Z 5SA I5.9

S/.,I 2071.2 SG2 537.9 THA 112.89 ELI 972.8 EL2 104.8 ALF 125.74

OIFFERIENTIAL CORRECTIONS

TOE -.39_0 TRA o.4074 TC3 ".5953 BAU .5034

ROE .5734 RRA .1653 RC3 2.0771 FAU .D9263

F02-l.8660 FRA -.1987 F(3-4.6014 8SP 6435

8DE .6980 eRA .4396 8C3 2.1607 FSP -1264

LAUNCH DATE FEB 12 1969 FLIGHT TIME If4.00 ARRIVAL _ATE JUN 6 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .DO

RP 108.90 LAP -1,96

RC 91._56 GL -25.08
PLANE TOCENTRIC CONIC

C3 18.Z28 VHL 4.269

LNCH AZMTH LN(H TIME
9O.O0 5 57 56

90.00 11 30 41

1(_],00 ? 3 47

1(](3.00 13 7 31

110.O(3 7 39 46

110.(30 14 48 2

01STANCE 323.631

LOL 143.II VL 27,898 GAL -5.48 AZL 93.74 HC_ 148.4I 5MA 130.25 ECC .I6393 ?NC 3,736d Vl 30.16@

LOP 291.57 VP 37.661 GAP -,20 AlP 86.82 TAL 210,14 TAP 358.55 RCA I08,90 APO 151.60 v2 34.797

GP 55.68 ZAL 134.42 ZAP 87.41ETS 359.82 /AE 124.37 ETE 98.07 ZAC 94.42 ETC 150.23 CLP -_5.41

CLA -21.91RAL J2.76 RAO 6561.7 VEL 11.816 PTH 2.09 VHP 4.734 OPA 55.83 RAP 349.77

L-I TIME IN] LAT INJ LONG INJ RT AS(: IN] A,7NTH INJ TIME PC, C$T TIM INJ 2 LAT

1430.35 4.01 356.01 233.59 J18.06 6 21 47 830.4 7.73

55_W1_.67 28.I9 262.08 240.48 02.85 |3 3 _9 4998.7 28.28

1217.83 2.53 339.57 232.77 119.80 7 24 5 617.8 6.47

5286.42 29.87 239.18 240.55 91.10 14 35 37 4686.4 29.71

JID5.O6 -J.DO 328,82 _0.56 124,I7 7 58 JI 505.3 3.48

4971.96 34.04 215.L:_ 240.A5 86.64 16 IO 54 4572.0 33.20
OIFFERIENTIAL COR_ECTIONS

T_ -.5342 TRA -.4Og3 TC3 -,9004 BAU .5_14

ROE ,7110 _A .1087 Re3 2.0593 FAU .084|6

FDE-1.9242 FRA -.0740 rC3-3.9972 _S_ 70_O

BOE ,8893 eRA .4235 BC3 2.2094 FSP -1177

MID-COURSE EXECUTION ACCURACY

5GT 1153.9 ,T_ 2006.7 S(,3 369,9

RRT -.8546 _ -.9_73 RTF .8597

S(,8 2314.8 _3 .O922 RI3 -.9835

_,GI 2252.4 S_2 333.9 THA J17.87

ECC 1.3000

INJ 2 LONG

349.31

253.42

333.01

_30.38

322-6!

206.06

ORBIT OETERMINATION ACCURACY

ST 738.8 SR 956.7 SS 1057.]

CRT -.981D CRS .9992 CST -.9755

LSA 1599.4 MSA 142.4 SSA 13.0

ELI 11203.4 EL_ 113.9 ALF 197.54

LAUNCH DATE FEB 12 1969 FLIGHT TIME 116.OO ARRIVAL DATE JUN _ 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 108.92 LAP -2.11

RC 93.644 GL -_9.08

PLANE TOCENTRZ( CONIC

C3 19.437 VHL 4.409

LNCH AZMTH LNCH TIME
90.00 6 58 51

90.00 10 49 44

1(30.OO 7 56 28

](30.00 12 34 48

JIO,OO 8 -,30 16

110.00 14 27 29

DISTANCE 329.890

LOL 143.11 VL 27.891 GAL -5.AO AZL 94.43 PICA |51.55 SMA I}0.20 ECC .16349

LCP 294.73 VP 37,652 GAP .18 AZP 86.1J TAL 209.72 TAP 1.27 RCA lO_.9l

GP 58.70 ZAL 131.96 ZAP 90.58 £TS 4.62 ZAE 120.9I ETE 102.94 ZAC 91.64

0LA -25.25 RAL 13.26 RA0 6567.8 VEL 11,867 PTH 2.11 VHP 5.0310PA 56.97

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PC= CST TIM

1266.86 9.16 3A6.76 238.92 1J6.9I 7 19 57 666.9

5792.39 26.74 276.05 245.O0 99.70 l_ 26 16 5192.4

10_O.82 7,12 332.00 _37.82 119.11 8 14 29 480.B

5453.66 29.01 251.52 245.39 97.53 |4 5 4I 48_3.7
1OO6.17 2.77 323.66 235.14 I24.O8 8 37 _ 406.2

5101.07 34.10 225.27 245.92 92.60 15 52 30 4501.1

DIFFERENTIAL CORRECTIONS

TOE -.7120 TRA -.3941 TC3 -.97L:=O BAU .5705

ROE .8627 RRA .0318 RC3 1.9686 FAU ,07422

FDE-I.9474 FRA .D568 FC3-3.3059 85.° 7587

8OE 1.1185 BRA .3954 BC3 2.1955 FSP -1062

MI0-CCUR,E EXECUTION _CCURACY

,SGT 1382.5 SGR EI]66.9 SG3 333.6

RRT -.8927 RR_ -.9891 RTF .8980

sr.,B2486.6 R23 .1035 RI3 -.9_4_
SGI 2429.5 SC2 530.0 THA 122.58

INC 4.4257 V! 30.16_

APO 15].49 V2 34.793

ETC 152.32 CLP -91.11

RAP 344.13 ECC 1.3199

IN] 2 LAT IN] 2 LONG

12.70 339.87

27.B0 267.55

10.95 325.30

29,75 242,79

7.23 317.41

34.08 216.03

ORBIT 0ETERMINATION ACCURACY

ST 941.1 .r)R 1J2_.4 SS liP0.:

CRT -.9855 CRS .9997 CST -.9818

LSA 1826.4 MSA ]46.3 SSA ]_.5

ELI ]459.6 EL2 122.6 ALF 129.9I

J679



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69

LAUNCH DATE FEB 12 1969 FLIGHT TIE 118.00 ARRIVAL DATE JUN ]0 1969

DISTANCE 336.J?!

LOL 14].11 VL 27.880 GAL -5.30 AZL 95.Z_HCA 154.69 SI4A I_3.12 ECC .16315 ZNC 5.2699 VJ 39.168

LOP 297.89 VP 37.641 GAP .55 AZP 8§.23 TAL 209.21 TAP 3.90 RCA 108.89 APO 151.35 V2 34.789

GP 61.85 ZAL 128.97 ZAP 93.22 £TS 9.79 ZA[ 117.22 ET£ 107.59 ZAC 88.95 ETC 154.63 CLP -96.84

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP I09.93 LAP -2.25

RC 96.038 GL -33.55
PLANE TOCENTRIC CONIC

C3 2].2B6 VHL 4.614 DLA -28.90 RAL 18.28 RAD 6567,9 VEL |I.944 PTH 2,13 VHP 5.431 OPA 58.13 RAP 338.18

LNCH AZMTH LNCH TII_ L-I TIH_ INJ LAT ZNJ LONG INJ RT ASC INJ ATNTH INJ TIN[ PO CST TIN INJ Z LAT

83.97 8 16 11 1069.58 19.64 337.27 247.99 111.64 B 34 I 469.6 22.40

96.03 9 56 29 745.02 19.65 313.48 247.99 111.63 10 8 54 145.0 22,42

JOO.O0 9 23 3 852.60 14.A0 319197 _A5,55 1J6.148 _ _7 16 252.6 17.84

tOO.D0 i! 32 18 5725.27 25.0i 270.70 250.04 106._ 13 7 44 5125.3 27.13

110.00 9 13 47 881.73 7,49 317.11 241,49 123.45 9 28 29 281.7 11,84

110.00 13 58 3 3268.91 32.B2 238.19 252.16 100.13 15 25 52

OIFFERENTIAL CORR1ECTIONS HI0-COURS_E EXECUTION ACCURAC_

TDE -.9454 7RA -.3542 TCA-I.OB94 BAU .6004 .S_T 1625._ SGR 2107.6 5(13 294.3

ROE 1.0357 RRA -.0637 RC3 1.8068 FAU .06366 RRT -.9169 RRF -.9906 RTF .9230
rOE-J.9446 FRA .1780 FC3-2.5890 BSP 8191 .5_ 2661.4 R23 .1117 R13 -.9850

BOE 1.4023 BRA .3599 BC3 2.1098 FsP -942 $61 2609.3 $62 524.0 THA 127.00

ECC J.3503

ZNJ _ LONG

329.64

505.86

311._7

262.51

310.72

4668.9 33.87 _zg. II

CRSIT DETERNINATION ACCURACY

ST lIB4.0 5R 1287.4 55 1134.2

CRT -.9689 CRS .9999 CST -.9874

LSA 2079._ HSA 149.6 5SA 8.3

EL1 1744.3 EL2 130.0 ALF 132.58

LAUNEH D_&TE FEB 12 1969 FLIGHT TIME 1_.00 ARRIVAL DATE JUN 12 1969

H_.LIOCENTRIC CONIC DISTANCE 342.3_3

RL 147.69 LAL .OO LOL 1A3.11 VL 27.866 GAL -5.20 AZL 96.54 HCA 157.83 StAA 130.02 ECC .16290 INC 6.3350 VI ]O.168

RP 108.94 LAP -2,39 LOP 301,05 VP 37,628 GAP ,90 AZP 84.13 TAL 208.61 TAP 6.44 RCA I08.84 APO 151.20 V2 34.787

RE 98.436 GL -_8.51GP 65._ ZAL 125.43 ZAP 95.28 ETS J5.42 ZAE 113.28 ETE ]12.16 ZAC 86.33 ETC 157.24 CLP-102.69

PLAN£TOCENTRIC CONIC

C3 24.183 VHL 4.918 OLA -32.85 RAL 21.95 R_O 65_N9.O VIEL 12.065 PTH 2.16 VHP 5.972 DPA 59.30 RAP 331.7l ECC 1.3980
LNCH AZHTH LNCH TIME L-I TIHE INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIk_ F_ CST T_H INJ 2 LAT INJ 2 LONG

72.60 7 7 28 1364.94 21.27 .|5 254.88 115.65 7 30 13 764.9 24.54 352.64

107.40 11 34 29 5799.72 21.28 274.69 254.88 115.64 13 11 9 5199.7 24.55 267.JB

72.60 7 7 28 1364.94 21.27 .15 254.88 115.65 7 30 13 764.9 24.54 352.64

107.40 11 34 29 5799.72 21.28 274.69 254.88 115.64 13 11 9 5199.7 24.55 267.18

110.00 10 38 :)8 683.69 14,72 )06,_1 251.|6 121.L:_ 10 50 2 83.7 18.75 Z99.f13

110.00 13 2 3(3 5528.96 2B.13 256.95 E58.08 110.28 14 34 39 4929.0 30.62 248.64
OIFFER1ENTIAL C(_RRECTION5 MIO-COLM$E E_ECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

TOE-|._5_9 TRA -.2771 TC_-1.1318 BAU .6237 S_T 1878.2 5C,R 2114.6 5G3 252.4 ST 1468.1 5R 1432.4 55 1149.2

ROE 1.2270 RRA -.1863 RC_ 1.5623 FAU .05256 RRT -.9323 fiPRF" -.9919 RTF .9402 CRT -.99_2 CR5 1.0000 CST -.9912

tOE-|._O83 FRA .2915 FC3-1.SBI7 BSP 8739 5(;8 2828.3 R_3 .liB| R13 -.9858 L5_ 2_46.2 MSA 152.4 SSA 6.5

BOE 1.7558 8RA .3339 _C3 1.9292 FSP -8(]6 SGI 2780.8 S(,2 516.5 THA 131.37 EL1 2046.6 EL2 136.3 ALF 135.71

LAUNCH DATE FEB 12 1969 FLIGHT TIN[ 122.00 ARRIVAL CATE JUN 14 1969

HELI_ENTR|C CONIC DISTANCE 348.494

RL 147.69 LAE .00 LC_ 143,11 VL _7.848 GAL -5.09 AZL 97.73 HCA 160.95 SHA 129.90 £CC .16272 INC 7.7299

RP 108.94 LAP -2.52 LOP 304.22 VP 37,613 GAP 1.24 A_P 82.69 TAL 207.93 TAP 8.88 RCA 108.76 APO 151.03

RC 100.837 GL -43.94 GP 68.84 ZAL 121.31ZAP 96.71 ET5 21.72 ZA£ 109.04 ETE 116.99 ZAC B3.70 ETC 160.45

PLAN[T_CENTR|C CONIC

C3 28.907 VHL 5.376 DLA -37.03 RAL 26.44 RAO 6_68.2 VEL 12.259 PTH 2.21 VHP 6.718 0PA 60.45 RAP 324.42

LNCH AZNTH LNCH TIN[ L-I TIE INJ LAT INJ LONG INJ RT A$C INJ k2NTH INJ TIHE

65.07 6 41 39 1541.39 22.24 14.60 263.59 1_.40 7 7

114,93 12 36 8 5711.69 22.26 268.32 263.61 120.39 IA 11 20

65.07 6 41 39 1541,39 22,24 14.60 263.59 120.40 7 7

114.93 12 36 8 5711.69 22.26 268.32 263.61 120.39 14 I1 20
65.07 6 41 39 1541._9 22.24 14.60 263.59 120.40 7 7

114.93 12 36 8 5711.69 22.26 26_.32 263.61 120.39 14 11 20

OIFFERENTIAL CORRECTIONS H_0-CCURS[ [X[CUTICN ACCURACY

TDE-I.6815 TRA -.1430 TC3-1.OB4_ _AU .63gO S_T 2146,4 _ 2084.6 SG3 210,5

ROE 1.4359 RRA -.3376 RC3 1.2481FAU .04163 RRT -,9433 RRF °.99L_ RTF ,9541
FDE-1.8455 FRA .3882 FC3-1.2468 BSP 9313 SC_ 2992.1 RE3 .1204 R13 -.9870

_E 2.2111BRA .3666 8C3 1.6534 FSP -673 SGI 2949.5 SG2 503.4 THA 135.89

V! 30.168

V2 34.785

CLP-JOB.90

ECC 1.4757

PO CST TIM INJ 2 LAT INJ 2 LONG

941.4 26.|0 7.34

5111.7 26.12 261.06

941.4 26.10 7.34

5111.7 26.12 261.06
941.4 26.10 7.34

5111.7 26,12 261.06

CRBIT 0ETERNINATION ACCURACY
ST 1793.1SR 1536.7 SS 1145.3

CRT -.9928 CRS .9999 CST -.9939
LSA 2620.1NSA 153.1 SSA 5.0

ELI 2357.3 EL2 140.2 ALF 139,44

LAC_CH 0ATE FEB 12 19_9 FLIGHT TINE 124.00 ARRIVAL DATE JUN 16 1969

P_LIO_ENTRIC CONIC

RL 147.69 LAL .00

RP 108.95 LAP -2.64
RC 103.240 GL -49.73

PLAN[TOCENTRIC CONIC

C3 37.075 VHL 6.089

LNCH AZNTH LNCH TII4_

58.69 6 33 9

121,31 13 28 34

58.69 6 33 9

121.31 13 28 34
58.69 6 33 9

121.31 13 28 _4

LCI. 143.11VL 27.628 GAL

LOP ]07.38 VP 37.597 GAP
GP 72.89 ZAL 116.65 2AP

0|STANCE 354.628

-4.96 _2'L 99.65 NCA 164.06 SN_

1.56 _ZP 80.72 T_L 207.17 TAP
97.46 £TS 29.29 2AE 104.40 ETE

129.75 ECC .16261 INC 9.6465 Vi ]O.168

11.22 RCA 108.65 APO 150.85 v2 34.784
122.73 ZAC 80.97 ETC 164,89 CLP_116.18

OL_ -41.23 RAL 31.95 RAO 6568.4 VEL 18.587 PTH 2.28 VHP
L-I T|I_ [NJ LAT INJ LONG INJ RT A._ INJ A2NTH INJ

1691.17 22.02 26.95 274.44 125.78 7

5687.22 22.04 266.13 274.45 125.77 15

1691.17 22.02 26.95 274.44 125.78 7

5687.22 22,04 266.13 274.4_ 125.77 15
1691.11 22.02 26.95 274.44 125.78 7

5687.22 22.04 266.13 274.45 125.77 15

DIFFERENTIAL CCRR_CTIONS

T02-2.2895 TRA ,0914 TC3 -.9394 BAU .6_9

ROE 1.6294 RRA -.52_0 RC3 .8767 FAU .03102
FOE-1.7555 FRA .4722 FC3 -.7242 BSP 9801

80E 2.8101 8RA .5329 BE3 1.2849 FSP -540

NI0-COUR,T_ EXECUTION ACCURACY

S6T 24AI.9 SGR 1980.4 SG3 169.7

RRT -.9511 RRF -,9932 RTF ,9667

SG(_ 3144.0 R_3 .11B0 R13 -.9888

_I 3107.0 SG2 4_0.8 THA 141.25

7.785 OPA 61.A5 RAP 315.88 ECC 1.6102

Title PO CST TIH INJ 2 LAT ZNJ 2 LONG

I 20 1091.2 26.54 20.12

3 21 5087.2 26.55 259.29

I 20 1091.2 26.54 2(].12

3 21 5087.2 26.55 259.29

I 20 1091.2 26.54 20.12

3 21 5087.2 26.55 259.29

ORBIT DETERNINATION ACCURACY

ST 2154.9 SR 1_46.2 SS 1117.7

CRT -.9937 CRS .9998 CST -.9959

LSA 2874.1NSA 150.8 SSA 3.8

EL1 2648.5 EL2 140.6 ALF 144.39

1680



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69

LAUNCH CATE FEB |Z J969

HEL|OCENTRIC CONIC
RL |47.69 LAL .DO

RP 1DB.95 LAP -2.75

RE J05.643 GL -55.59

PLANETOCENTRIC CONIC

C3 52.490 VHL 7.245

LNEH AZNTH LNCH TIME
53.34 6 38 10

126.66 14 ]6 56

53.34 6 3B tO
X_6.66 14 16 56

FL|GHT TIME 126.00 ARRIVAL BATE JUN ]_ 2969

LCL 14].1| VL 27.805 GAL

LCP 310.54 VP 37.580 GAP

GP 77.44 ZAL 111.55 ZAP

0ISTANCE 360.7]5

-4.82 AZL 102.46 HCA 167.14 SMA 129.59 ECC .16255 INCI?.45BI vl 30.168

J.87 AZP 77.84 TAL 206.3I TAP |3.45 REA 108.53 APO 150.66 v2 34.783

97.48 ET5 39.83 ZAE 99.15 ETE" J31.24 ZAC 77.94 ETC 172.40 CLP-126- 77

53.34 6 38 10

126.66 J4 16 56 5716.30 19.91 266.90 287.47 I3|.3| J5 58 |2

DIFFERENTIAL CGRRECTICNS MID-COUR._ EXECUTION ACCURACY

TDE-].2227 TRA .52|5 TC3 -.7089 BAU .604| SGT 2809.2 5GR 1707.0 5G3 132.1

ROE 1.6778 RRA -.7215 RC3 .4883 FAU .02120 RRT -.955| RRF -.9908 RTF .9797

FDE-1.6532 FRA .545! FC3 -.3496 BSP 10290 5GB 3287.2 R23 .1074 RI3 -.99J4

6OE 3.6333 BRA .8902 BC3 .8608 FSP -420 ,%! 3258.1 ,_,2 435.9 THA 149.26

LAUNCH DATE FEB 12 1969 FLIGHT TIME |28.00

HELIOCENTRIC CCNIC 01STANCE 366.731
RL 147.69 LAL .00 LO.. 143.IJ VL 27.781 GAL -4.66 AZL 106.99 H,CA 170.18 ._A J29.42 £CC .16248

RP 108.95 LAP -2.86 LOP 313.70 VP 37.562 GAP 2.I5 AZP 73.25 TAL 205.35 TAP 15.52 RCA 108.39

RE IO8.O45 GL -60.9| GP 82.25 ZAL IO6._O ZAP 96.76 ETS 59.55 ZAE 92.90 £TE ]48.82 ZAC 74.23

PLANETO(ENTRIC CON|C
C3 85.690 VHL 9.257 OLA -47,88 RAL 46.45 RAO 6569.7 VEL ]4.389 PTH 2.62 VHP 12.074 0PA 61.52
LNC.H AZIdTH LNCH TIME L-I T]ld_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIMC PO CST TIM

49.63 6 55 57 1987.25 15.27 47.70 302.14 135.95 7 29 4 1387.3

130.37 15 I 29 5798.92 15.29 270.08 302.16 115.95 ]6 38 7 5198.9

49.63 6 55 57 1987,25 15.27 47.70 302.]4 135.95 7 29 4 1387,3

130.]7 15 I 29 5798.92 15.29 270.08 302.16 135.95 16 38 7 5J98.9

49.63 6 55 57 1987.25 15.27 47.70 302.14 135.95 7 29 4 ]387.3

130.37 15 I 29 5798.92 15.29 270.08 302.16 135.95 16 38 7 5198.9

OZFFERENT]AL COR/_CTION5 NZO-COURS_. EXECUTION ACCURACY

TOE-4.7527 TRA 1.4015 TC] -.4120 BAU .4965 S_T 3302.7 SGR 857.4 ,_3 99.6

ROE .8384 RRA -.6886 RE] .1347 FAU .01199 RRT -.8964 RRF -.9395 RTF .9918

F02-1.5665 FRA .6298 FC3 -.1212 8SP 10699 ,%B 3412.2 R23 .0883 R]3 -.9944

BDE 4.8261 BRA 1.5615 9C3 .4334 FSP -316 ,SGJ 3392.1 .%2 370.0 THA 166.74

0LA -45.07 RAL 38.64 RAO 6568.9 VEL 13.185 PTH 2,41 VHP 9.403 OPA 62.01 RAP 305.55 £CC J.8638

L-! TIME IN] LAT |NJ LONG IN] RT AG( IN] AZMTH IN] T_HE PO CST TIH IN] 2 LAT IN] 2 LONC

1836.77 19.90 38.10 287.46 ]31.32 7 8 47 1236.8 25.06 ]I.90

5716.30 19.91 266.90 287.47 131.31 15 52 {2 5116.3 25.07 260.69

1836.77 19.90 38.10 287.46 131,32 7 8 47 1236.8 25.06 31.90

5716.30 I9.91 266.9(3 287.47 131.3l ]5 52 12 5116.3 25.07 260.69
1836,77 I9.90 38.10 287.46 ]31.32 7 8 47 ]236.8 25.06 31.90

5116.3 25.07 260.69

CRBIT 0ETERNINATION ACCURACY

ST _554.8 ,T_ |349.0 SS ]072.6

CRT -.9937 CRS ,9991 CST -.9975

LSA 3078.5 NSA |41,4 $SA 2.P

ELI 2886.0 EL_ 133,6 ALF I52.25

ARRIVAL DATE JUN ,30 1969

1NC16.9874 vI 30.168

AF_ 150.45 V2 34,783

ETC 189.56 CLP-150.82

RAP 292.92 ECC 2.4101
IN] 2-LAT IN] 2 LONG

20.94 42.17

20.95 264.55

2'0.94 42.17

20.95 264.55

L_.94 42.17

20.95 264.55

ORBIT 0£TERMINAT]ON ACCURACY

ST 2967.3 SR 552.9 SS 1027.7
CRT -.9757 CRS .9849 CST -.9989

LSA 3186,0 MSA 125,3 SSA ?,0

ELI 3016.0 EL2 119.2 ALF 169.68

L4UNCH DATE FEB IZ 1969 FLIGHT TIM[ 130.00 ARRIVAL DATE JUN 22 1969

OISTANCE 372;610

LEe. |43,1| VL 27,754 GAL -4,47 AZL 115,40 HCA 173,10 SMA 129,2] ECC ,16238 1NC25,3986 VJ 30,J68

LC_ 316.87 VP 37.543 G4P 2.39 AZP 64,76 TAL 204.21 TAP 17.31 RCA 108.25 APO 150.21 V2 ]4.784

GP 83.02 ZAL 100.87 ZAP 95.34 ETS 108.86 ZAE 84.61ETE 196.08 ZAC 68.94 ETC 216.69 CLP 140.00

DLA -48.26 RAL 54.52 RA0 6570.9 VEL 17.178 PTH 2.94 VHP 17.104 0PA 58.57 RAP 277.90 ECC 3.8598

L-I TINE IN] LAT IN] LONG INJ RT ASC INJ AZMTH IN] TIME PC) (ST TIM INJ 2 LAT IN] 2 L_G

2130.95 8.41 54.24 316.93 J37,71 8 1 57 1530.9 14.28 49.11

646.19 8.43 297189 316.94 |37.70 15 46 8 46.2 14.30 292.76

2110.95 8,41 54.24 316.93 137.71 8 1 57 1530.9 14.28 49.11

646.19 8.43 297.89 316.94 137.70 15 46 8 46.2 14.30 292.76

2130,95 8.41 54.24 316,93 137,71 8 I 57 15_.9 14.28 49.JJ
137.70 15 46 8 46._ 14.30 292.76

HELIOCENTRIC CONIC

RL 147.69 LAL .00
RP 108.94 LAP -2.95

RE 110.446 GL -64.L:_

PLAMETC(ENTRIC CONIC
C3 173.768 VHL 13.182

LNCH AZMTH LN_H TIME

49,13 7 26 26
130.87 15 ]5 22

49.13 7 26 26

130.87 15 35 22

49,13 7 26 26

130.87 15 35 22 646.19 8.43 297.89 316.94
DIFFERENTIAL CCRRECTIONS MjOoCOURSE EXECUTiON ACCURACY CRBIT 0ETER_4INATION ACCURACY

TDE-4.7293 TRA 2.6287 TC3 -.0783 BAU .I835 SGT 2685.9 SGR 2241.1 S_3 74.2 ST 2119.I SR 2101.5 55 {039.6

ROE-4.802| RRA |.2492 RC3 -.010_ FAU .00195 RRT ,9463 RRF .9629 RTF .9976 CRT .9917 CRS -.9944 CST -.9997

FOE-! .5787 FRA .7913 FC3 -.0097 6SP 10958 SGB 3498.0 R*'Z3 -.0756 R13 .9965 LSA 3{54.2 MSA I96.1 SSA J.3

BOE 6.7399 BRA 2.9104 BE3 .0790 FSP -236 ,_1 3452.3 SG2 563.7 THA 39.56 ELI 2978.3 EL2 192.0 ALF 44.76

LAUNCH DATE FEB 12 I969 FLIGHT TIME 132,00 ARRIVAL CATE JUN 24 1969

HELIOEENTRIC CONIC DISTANCE 378.103
RL 147.69 LAL .O0 LOL 143,11 VL 27.725 GAL -4.19 AZL 134.73 P'_A I75.68 ,94A 129.03 ECC .16170 INC44.7309 VI ]0.168

RP 108.94 LAP -3.04 LOP 32_.O3 VP 37.523 GAP 2.53 AZP 45.35 TAL 202.69 TAP J8.36 RCA I08.17 APO 149.89 V2 34.786
RE 112.844 GL -6I.O1GP 71.63 ZAL 96.07 ZAP 93.4} ET5 158.90 ZA£ 70.97 ETE 244.06 ZAC 59.25 ETC 287.06 CLP 100.86

PLANETC(ENTRIC CONIC
C3 494.942 VHL 22.247 OLA -42.63 RAL 59.95 RAO 6572.3 VEL 24o824 PTH 3.34 VHP 28°489 OPA 49.36 RAP 261.31 ECC 9.1455

END4 AZHTH LN(H TIME L-I TIME IN] LAT INJ LCNG IN] RT AS( IN] AZHTH IN] TIME PO CST TIM INJ 2 LAT IN] 2 LONG
56.69 8 16 _ 2186.07 J,74 52.61 328.04 132.60 8 52 48 1586.1 7.13 47.10

123.31 15 28 42 847.78 1.75 309.84 328.06 |32.60 I5 42 50 247.8 7.15 304.33

56.69 8 16 Z_Z 2186.07 1.74 52.61 328.04 132,60 8 52 48 1586.I 7.13 47.10

123.51 15 28 42 847.78 1.75 309.84 3_8.06 132.60 15 42 50 247.8 7.15 304.33

56.69 8 16 _ 2186.07 1.74 52.61 328.04 |32.60 8 52 48 ]586.J 7.13 47.10

I23,31 15 28 4E 847.78 1.75 309.84 328.06 132,60 15 42 50 247.8 7.15 304,33

DIFFERENTIAL CC_RECTION5 MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE 1.751] TRA 1.4776 TC3 -.0246 BAU 1.1OO6 S_T 694.9 SGR 3374.0 S_3 58.3 ST 477.0 SR 2646.4 $5 1245.4

ROE-9.9923 RRA 5.8723 RC3 .1645 FALP.O|824 RRT -.07_7 RRF .9980 RTF -.0124 CRT -.8438 CRS -.9995 CST .8265
FOE-1.8950 FRA 1.2694 FC3 .0319 BSP IO558 _ 3444.8 R23 -.0667 R13 .997_ LSA 2952.1 MSA 258.3 SSA .3

8OE10.1446 BRA 6.0554 6C3 .1663 FSP -183 S(.,1 3374.4 SG2 692.8 THA 90.93 £LI 2677.1 EL2 253.1 ALF 98.73

l_l



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH CATE FEB IZ J969

HELIOCENTRIC CONIC

RL 147.69 LAL .Q0

RP |08.93 LAP -3,12

RC 1J5.239 GL 43,08

PLANETOCENTRIC CONIC

C31630._72 VHL 40.377

LNCH AZNTH LNCH TtM_.
37.79 J6 5I ?0

147,21 ? l? 5

37.79 16 51 213

147.71 ? 12 5

37.79 16 51 20

]42.?1 ? J? 5

168ZA

FLIGHT TIME I14,00 ARRIVAL BATE JUN ?6 1969

DISTANCE 388.710

L(X. 143.11 VL ?7.694 GAL -4.94 AZL 1.66 HCA 183.I? SNA I78.87 ECC .16947 INC88.3376 Vl 30.168

LOP 323.20 VP 37,503 GAP 4.06 AZP 178.34 TAL 205.61 T4P 28.73 RCA 106.99 APO 150.65 V2 34.789

GP -48.60 ZAL 93.85 ZAP 95,11ETS 178.77 ZAE flO.6? ETE 97.33 7AC 67.36 ETC 56.29 CLP 94.71

CLA 57.36 RAL ?4.64 RAO 657].? VEL 41.852 PTH 3.57 VHP 49.806 0PA -63.45 RAP ?08.?7 ECC27.83|0

L-I TIME INJ LAT INJ LCNG INJ RT A,SC ZNJ AS'MTH JNJ TIME FO CST TIN INJ ? LAT INJ Z LONG

5041.17 1.38 239.08 29fi,54 32.65 lB 15 ?J 4441.? -5.56 235.18

3404,64 1,39 106.)1 795,52 ]?.65 3 8 50 ?904.6 -5.35 IO2.41

504|.17 1.38 239.0_ ?95.54 32.65 19 15 ?J 4441.? -§.36 135.18

3404_64 1.39 106.31 ?95.52 32.65 3 8 50 ?804.6 -5.35 102.4I

5041.|7 1.38 ?39.08 295.f14 3?.65 18 15 ?! 4441.Z -5.36 135.18

3404.64 1.39 106,31 795.5? 32.65 3 8 50 1804.6 -5.35 10?.4I

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1272.§ SGR ?656.6 S(;3 52.8 ST 799.9 SR ?173.5 SS ?166.4

RRT .8850 RRF -.9999 RTF -.8823 CRT .9795 CRS ].0OOO CST .9794

_B 2945.6 _3 -.ORBS R13 -,9960 LSA 3167.4 MSA 156.Z SSA .8

.SGI 2895.0 ._2 543.6 THA 66.13 ELI 2511 .I EL2 151.4 ALF 70.09

FLIt, d4T T|NE I_6.00 ARRIVAL 04rE JUN 2_ 1969

DISTANCE 392.975

LC(.. 143.JJ VL 27.662 GAL -4,40 AZL 45.56 HCA 184.56 SNA 178.60 ECC .16676 INC44.44| 7 V! 30.168
LOP 326.36 VP 37,462 GAP _.85 AZP 134.35 TAL ?03,02 TAP ?7.57 RCA 107.15 APO 150.04 v2 34.792

GP -77.74 zAL 96,36 ZAP 95.52 ETS 186.85 Z_£ 75.82 ETE 104._3 Z4C 97.27 ETC 68.95 CLP 108.9!

0LA 67,79 RAL 350.73 RAO 6572.3 VEL 24.697 PTH 3.33 VHP 26.80? 0PA -79.48 RAP ]55.51 ECC 9.04?0

L-I TIE INJ LAT INJ LONG INJ RT A_. |NJ AS"NTH INJ TIN(! PO CST TIN INJ ? LA T INJ ? LONG

50?9.09 -2.46 244.73 259.73 22.25 15 30 0 4479.I -9.86 247.09
3?90.68 -2.45 97.42 259.71 22.73 1 21 ?9 ?690.7 -9.85 94.77

30?9.09 -?.46 244.7] ?59.75 ?2.23 )5 _ 0 4429.1 -9.86 242.O9
_2_.68 -Z.45 97.42 259.71 Z2.Z3 J ?| ?9 ?690.7 -9.85 94.77

50?9.09 -?.46 244.73 259.7] 22.25 15 30 0 4479.i -9.86 ?47.09

5?90,68 -?.45 97.42 259.71 72.73 I ?I ?9 ?690.7 -9.85 94.77

MI0-COURSE EXECUTION ACCURACY C_SIT OETERNINATION ACCURACY

5GT 954.3 _R 3567.0 $G3 61.? ST ?75.7 5R 2773.3 SS 1507.2

RRT .6579 RRF -.999l RTF -.6334 CRT ,7537 CRS .9999 CST .7418

_0 3692.fl R23 -.0674 R13 -.9973 LSA 3066.7 NSA 267.2 SSA ].4

5_1 3624.! ,S_2 707.4 THA 79.6? ELI _774.2 EL2 ?66.6 ALF 88.54

oIFr£RENTI4L CCRRECTIONS

T06-5.5745 TRA 1.9905 TC3 -.1059 BAU 4.7_53

RO-15.3133 RRA -.1273 RC3 -.J897 FAU-.06077
FOE 3.5470 FRA .0331FC3 .0479 8SP 8956

_£16.7793 8RA 1.9945 BE3 .2168 FSP -17!

L4UNCH 0ATE FEB 17 1969

H_LIOCENTRIC CONIC

RL 147.69 LAL .OO

RP 108.92 LAP -3.19

RC !17.630 GL 60.88

PLANET(X_ENTRIC CONXC

C3 488.651 VHL ?Z.lO5
LNCH A_4TH LN_H TIME

?5.43 14 6 11

134.57 O ?6 39

?5.43 14 6 11
154.57 0 ?6 _$9

?5.43 14 6 lI

154._7 O ?6 59

OIFFE/_NTIAL CCRR[CTION5

TOE -.0|60 TRA 1.3398 TC3 -.0584 8AU 1.1976

R0-_0.3894 RRA 3.2?25 RC3 -.1738 FAU-.01640

FOE ?.1709 FRA -.62]O FC3 .0291 8.9@ 11719
, 90E10.3894 8RA 5.4899 BC3 .1833 FSP -194

LAUNCH C4TE FEB I? 1969 FLIGMT TIN([ 138.00

HELIOCENTRIC CONIC

RL 147.69 LAL .00 LOL I43.1] VL

RP _08.91 LAP -3.25 LOP 3_9.53 VP

RE J2O.O|5 GL 64.13 GP -79.85 Z_L

PL_k_TOCENTRIC CON|C

C3 19J.97Z VML 13.855

LNCH _ZHTH LNCH T_ME

27.45 13 18 49

157.57 ?3 ?6 ?4

Z7.43 15 18 49

157.57 23 _6 ?4

_7.4_ 15 J8 49

157.57 23 ?6 74

DIFFERIENTIAL C(_q'RECTIONS

TOE 3.9153 TRA-1.3609 TC3 -.03_D BAU .0850

ROE-3.5568 RRA ?.8916 RE3 -.0030 FAU .00504

FOE 1.3953 FRA -.7069 FC3 -.O?77 ASP 17278

BOE 5.2897 BRA 3.1959 8C3 .O33l FSP -759

ARRIVAL C_TE JUN 30 1969

0ISTANCE 598.485

27.629 GAL -4.11 AZL 63.J0 MCA 187,20 SHA 12_.37 ECC .16639 INC26.8959 VJ 30.168

37.461 GAP 3.99 AZP 116.71 TAL 201.43 TAP 28.63 RE4 107.01APO 149.75 v2 34,796

99.59 7AP 99.34 £T5 ?30.66 ZA6 88.78 ETE |47.84 ZAC 96.52 ETC _13.94 CLP 157.10

0LA 66.07 RAL 357.73 RA0 6571.0 VEL !7.700 PTH ?.98 VHP 16.481 0PA -73.66 R_P 80,11ECC 4.1594

L-I TIH_ INJ LAT [NJ LONG INJ RT ASC JNJ AS'NTH INJ TIME PO CST TIM [NJ _ LAT [NJ 2 LONG

4911.54 -9.33 240.9? 243,56 24.27 |4 40 41 43|1.5 -16.60 237.92

3!86.08 -9.5? 95.80 _43.54 74._7 ?4 19 30 2586.1 -16.59 92.80

4911.54 -9.33 240.9? ?43.56 ?4.27 !4 40 41 4511.5 -16.60 237.92
3186.O8 -9.32 95._0 243.54 _4._7 ?4 J9 30 7586.1 -16.59 92.80

491J.54 -9.33 740.92 ?43.56 ?4.27 14 40 41 431J.5 -16.60 237.92

3186.08 -9.5? 95._0 ?43.54 24.27 ?4 19 30 2586,I -I6.59 92,80

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERHINATION 4CCURACY

SGT 7134,3 5GR 3294.7 ,5G3 80,0 ST 1671.8 SR 1716.5 SS 877.4

RRT -.9L_3 RR$" -.9751 RTF .9873 CRT -.9583 CRS .9833 CST -.9943

S(;8 3925.6 R_3 -.1037 R13 -.9936 LSA ?5?7.7 MSA 347,5 SSA J.7

S_1 3860.4 SG? 717.6 THA |?2.02 ELI 7370.8 EL? 345,8 ALF 134 .Z_

L_UNCH 04TE FEB 17 1969 FLIGHT TIE 140.00 ARRIVAL C_TE JUL 2 J969

HELIOCENTRIC CONIC 0ISTANC£ 404.298

RL 147.69 LAL .OO LOL 143.11 VL 27.595 GAL -3.88 AS'L 70.9] I"_A 1_0.14 5HA I78.13 ECC .16663 INCJ 9.0736 vJ 3f].16_
RP 108.89 LAP -3.30 LOP 352.70 VP 57.440 GAP 4,19 AZP 108._0 TAL L;_30.08 TAP 30.2J RCA 106.78 APO 149.48 V? 34.80_

RE 12_.394 GL 6?,47 GP -75.82 ZAL IO2,48 ZAP 103.73 ETS 284,76 ZAE 96.94 ETE 201.33 ZAC |Ol.7_ ETC J68.43 CLP-165._Z
PL_NETOCENTRIC CONIC

C3 107.936 VHL IO.146 OLA 63,12 RAL 337,65 RA0 6570.0 VEL 14.976 PTH 2.70 VHP 11.896 OPA -66.63 RAP 62.65 ECC ?.694!

LNCH 4ZMTH LNCH TINE L-I T|NE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIHE FO CST TIN INJ 2 LAT [NJ 2 LONG

30.90 13 ?6 32 4783.11 -16.08 235.22 239.26 28.07 !4 46 15 4185.1 -73.10 73J.56

149.10 23 18 1 _083.09 -16.O7 94.03 259.24 28.06 24 9 ?4 2485.1 -23,09 90,36

]0.90 13 26 32 4783.11 -16.08 235.LP2 239.26 28.07 14 46 15 4185.1 -23.J0 231.56

149,10 73 18 I 15085.09 -16.07 94.03 239.74 28.06 ?4 9 24 7483.I -23.09 90.36

]0.90 13 26 32 4783,11 -16,08 235.L_ 239.26 28.07 14 46 15 4183.1 -23.10 231.56

149.10 ?3 18 1 3083,09 -16.07 94.03 239.24 78.O6 24 9 24 2483.1 -23.09 90.36

0IFFERENTIAL CC_REcTIONS Hi0LCouRSE EXECUTION ACCURACY O_BIT CETE/;_INATION 4CCUR_C_

TOE 3.7019 TRA-_.7031 TC3 -.318A BAU .4386 S_T 40_].7 _ 446.0 SG3 106.2 ST 2323.1 SR 263.8 55 8|6.8

_E .4774 RRA .3OO9 RC3 -.01_0 FAU .01692 RRT -.4199 RRF -._041 RTF .9906 CRT .6272 CRS -.6948 CST -.9959

r0E 1.5164 FRA -,7491 FC3 -.1423 ASP 12708 5_8 4048.3 R23 -.1279 R!3 -.9900 LSA 2467.3 MS_ 714.9 SSA 2,I

80E 3.7259 BRA 2.71_ 8C3 .3187 FSP -347 S_J 4028.! $67 404.3 THA J77.3] EL| 7329.| EL? ?05.0 ALF 4.1l

168?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CATE FEB 12 1969 FLIGHT TIME ]42.00 ARRIVAL CA TE JUL 4 1969

HELIOCENTRIC CCNIC

RL ]47.69 LAL .00

RP 108.88 LAP -3.34

RC J24.766 GL 59.49

PLANETOCENTRIC CONIC

C5 66.575 VHL B.J47

LNCH AZMTH LNCH TIME

34,2] 13 47 42

145.79 23 23 3

34.21 13 47 42

145.79 25 25 3

34.2] 15 47 42

]45.79 25 23 3

DIFFERENTIAL CCRRECTIONS

TOE 2.89(38 TRA-Z.3481 TC3 -.6743 BAU ,6160

ROE l.O20B RRA -.3036 RC3 -.]650 FAU .02708

FOE 1.3860 FRA -.7843 FC3 -.3532 BSP J3289

80E 3.0658 BRA 2.3677 8C5 .6942 r,SP -462

DISTANCE 410.203

LOL ]43.11 VL 27.559 6AL -3.66 AZL 75.21 HCA 193.]8 SMA 127.89 ECC .16754 INCJ4.7860 VI 30.168

LOP 335.87 VP 57.419 GAP 4.43 AZP 104.4J TAL 198.77 TAP 31.96 RCA 106.5! APO ]49.27 V2 34.805

GP -69.57 ZAL 104.81ZAP 108.36 ETS 299.94 ZAE 103.12 ETE 2J5,30 ZAC I05_40 ETC J83.50 CLP-J54.50

DLA 60.54 RAL 340.93 RAD 6569.3 VEL 13.701 PTH 2.50 VMP 9.49] DPA -60.ZZ RAP 5}.64 ECC 2.0924

L-I TIME IN] LAT IN] LCNG IN] RT A,_ IN] A_TH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

4669.71 -21.42 229.16 238.03 32.12 ]5 5 32 4069.7 -28.13 224.77

2997.85 -21.41 91.90 238.01 32.I2 24 13 1 2397.9 -28.12 87.50

4669.71 -21.42 229.16 238.03 32,12 15 5 32 4069.7 -28.13 224.77

2997.85 -21.4l 91.90 238.01 32,I2 24 J3 1 2397.9 -28.12 87.50

4669.71 -21.42 229.16 238.03 32.12 15 5 32 4069.7 -28.13 224.77

2997.85 -2J,4I 91._X] 238.01 32.12 24 13 1 2397.9 -28.12 87.50
MID-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4058.7 S{,R 879.6 5G3 137.3 ST 2266.3 SR 729.5 SS 845.1

RRT .8947 RRF .9556 RTF .9822 CRT .9613 CR5 -.9884 CST -.9959

,568 4153.0 R23 .1540 R13 .9852 LSA 25]7.8 MSA 208.3 SSA 2.7

5,6! 4135.0 $62 385.6 THA 11.07 ELI 2373.1 EL2 192.0 ALF 17.51

LAUNCH DATE FEB 12 1969 FLIGHT TIME |44.00 ARRIVAL {)ATE JUL 6 1969

HELIOCENTRIC CONIC DISTANCE 416.175

RL 147,69 LAL .DO LOL 143.11 VL 27.523 CAL -3.43 AZL 77.91 HCA 196.28 SHA 127.64 EC( .16776 INC12.O935 Vl 30.168

RP 108.86 LAP -3.37 LOP 339.04 VP 37.397 GAP 4.67 AZP 101.62 TAL 197.44 TAP 33.71 RCA 106.23 APO 149.06 V2 34.811

RE 127.128 GL 36.26 GP -63,46 ZAL 106.53 ZAP 112.99 ETS 304.99 ZAE 108.14 ETE 218.57 ZAC 108.37 ETC 188.05 CLP-150.95

PLANETOCENTRIC CONIC

C3 47.913 VHL 6.922 DLA 57.86 RAL 345.02 RAO 65_.8 V[L |3.0Jl PTH 2.37 VHP 8.083 OPA -54.27 RAP 48.08 ECC 1.7885
LNCH 4ZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG

37.18 14 11 41 4575.23 -25.29 223.28 237.77 36.04 15 27 56 3975.2 -31.66 218.18

142.82 23 31 43 2932.38 -25.28 89,73 237.75 36.04 24 20 35 2332.4 -31.64 84.63

37.I8 14 I1 41 4575.23 -25.29 223.28 237.77 36.04 15 27 56 3975.2 -31.66 218.18

142.82 25 31 43 2932.38 -25.28 89.73 237.75 ]6.04 24 20 35 2332.4 -31.64 84.63

37.18 14 11 41 4575.23 -25.E9 223,28 237.77 36.04 15 27 56 3975,2 -31.66 218,18

142.82 23 31 43 2932.38 -25.28 89.73 237.75 36.04 24 _ 35 2332.4 -31.64 84.63

DIFFERENTIAL CCRRECTION5 MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8179 TRA-I.7683 TC3 -.8194 BAU .5344 S_T 3781.2 _ 1032.4 SG3 153.0 ST 2474.5 SR 970.9 SS 998.3

ROE |.1682 RRA -.j857 RE3 -.1573 FAU .02556 RRT .8446 RRF .9565 RTF .9542 CRT .9687 CRS -.9956 CST -.9877

FOE 1.6979 FRA -.5575 FC3 -.4619 BSP 5893 SC,B 3919.6 R23 .2498 R13 .9629 LSA 2828.1 MSA 253.2 SSA 3.3

8OE 3.0504 BRA I .7780 BE3 .8343 FSP -|05 ,SGI 3882.4 ,S_2 538.3 THA 13.25 ELI 2648.6 EL2 225.J ALF 20.97

,LAUNCH DATE FEB 12 1969 FLIGHT TIME 146.00 ARRIVAL 0ATE JUL 8 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .O0

RP 108.84 LAP -3.39

RE 129.481GL 53.07

PLANETOCENTRIC CONIC

C3 37.275 VML 6.]05

LNCH AZMTH LNCH TIME

39.9] 14 35 37

140.09 23 40 54

39.91 14 35 37

140.09 23 40 54

39.91 14 35 37

140.09 23 40 54

DISTANCE 422.091

LOt. 143.11 VL 27.485 GAL -3.21 AZL 79.76 MCA 199.39 SMA 127.39 ECC .16862 INCJO.2437 Vl 30.168

LOP 342,21 VP 37.376 GAP 4.93 AZP 99.67 TAL 196.J6 TAP 35.55 RCA 105.91 APO ]48.87 v2 34.818

GP -57.76 IAL I07.75 ZAP ]17.54 ET5 307.24 ZAE 112.29 ETE 218.56 ZAC 110.90 ETC 189,47 CLP-]50.D9

0LA 55.61 RAL 349.17 RA0 6568.5 VEL 12.595 PTH 2.28 VHP 7.209 0PA -48.72 RAP 44.33 ECC 1.6J35

L-I TIME INJ LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

4497.08 -27.95 217.74 237.90 39.74 15 50 34 3897.1 -33.97 212.D0
2884.03 -27.94 87.77 237.88 39.74 24 28 58 2284.0 -33.95 82.03

4497.08 -27.95 ZI7.74 237.90 39.74 15 50 34 3897.! -33.97 212.00

2884.03 -27.94 87.77 237.8_ 39.74 24 28 58 2284.0 -33.95 82,03

4497.08 -27.95 217.74 237.90 39.74 15 50 34 3897.1 -33.97 212.OO

2884.03 -27.94 87.77 237.88 39.74 24 28 5_ 2284.0 -33.95 82.03

DIFFERENTIAL CORRECTIONS

TOE 2.3170 TRA-I.82B8 TC3-1.4672 8AU .7582

ROE .9299 RRA -.3177 RC3 -.4027 rAU .04308

FOE 1.5649 FRA -.7444 FC3-1.0(305 BSP 13353
BOE 2.4966 8RA 1.8562 BC3 1.5215 FSP -641

LAUNCH 0ATE FEB t2 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 108.82 LAP -3.39

RE J31.823 GL 50.07

PLANETOCENTRIC CONIC

C5 30.512 VHL 5.524

LNCH AZMTH LNCH TINE
42.29 J4 58 41

137.71 23 50 23

42.29 ]4 58 41

137.7] 23 50 23

42.29 |4 58 41

137.7I 23 50 23

DIFFERENTIAL CORRECTIONS

TDE 2.1758 TRA-|.6602 TC3-I.gI49 BAU ,8056
ROE .8205 RRA -.2623 RC3 -.4835 FAU .04962

FOE 1.5964 FRA -.6902 FC3-1.4078 eSP 13739

BOE 2.3254 BRA 1.6808 8C3 1.9750 FSP -739

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4144.0 SGR 1132.3 SG3 196.6 ST 2358.4 SR 887.D ss 943._

RRT .95AI RRF .9839 RTF .9693 CRT .9764 CRS -.9977 CST -.9888

5Ge 4295.9 R23 .1970 R]3 .9742 LSA 2682.4 MSA _09.8 SSA 4.2

SGI 4278.0 ,_G2 391.6 THA j4,44 ELI 2513.3 EL2 179,6 ALF 20.27

FLIGHT TIME 148.00

DISTANCE 428.039

LOL 143.11 VL 27.447 GAL -2.97 AZL 81.11 /4CA

LOP 345.38 VP 37.355 GAP 5.18 AZP _.22 TAL

GP -52.60 ZAL 108.44 ZAP 121.84 ETS _O8.57 ZAE

ARRIVAL CATE JUL IO 1969

202.52 ,SHA 127.14 ECC .16955 INC 8,8898 Vl 30.]68

194.83 TAP 37.35 RCA 105.58 APO 148,69 V2 34.825

115.72 ETE 217.31 ZAC 113.18 ETC ]89.77 CLP-150.29

OLA 53.67 RAL 353.25 RAO 6568.2 VEL 12.324 PTH 2.22 VHP 6.647 DPA -43.56 RAP 41 .85 ECC ] .5022

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG

4432.13 -29,77 212.73 2_.40 43.04 16 12 33 3832.1 -35.45 206.45

2848.04 -29.76 86.04 2_18.38 4_.03 24 37 51 2248.0 -35.44 79,76

4432.13 -29.77 212.73 2_.40 43.04 16 12 33 3832.1 -35.45 206.45

2848.04 -29.76 86.04 E]8.38 A3.03 24 37 51 2248.0 -35.44 79.76

4432.13 -29.77 212.73 2_8.A0 45.04 16 12 33 3832.1 -35.45 206.45
2848.04 -29,76 86.04 E_8._ 43.03 24 37 51 2248.0 -35.44 79.76

MI0-CCURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 4244.9 _ 1104.8 SG3 222.3 ST 2420.3 SR 862.3 55 973.8

RRT .9352 RRF .9832 RTF .9650 CRT .9784 CRS -.9984 CST -.9883

SC,B A386.3 R_3 ._074 R13 .9696 LSA 2740.0 MSA 205.7 5SA 5.1

S_I 4369.8 S_2 380.1 THA 13.79 ELl 2563.8 EL2 168.4 ALF ]9.30

1683



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69b

LAUNCH DATE FEB JZ 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 108.79 LAP -3.39

RC 134.153 GL 47.28

PLANETOCENTRI( CONIC

C5 25.9|5 VHL 5,09J

LNCH AZMTH LN(.H TIMJE

44._9 15 _ 49

155.61 0 3 55

44.5@ |5 20 49

|55.6| 0 3 55
44.59 15 20 49

|55.61 0 3 55

FLIGHT TINE I50.00 ARRIVAL _ATE JUL 12 1969

01STANCE 433.983

LOL I45.1J VL 27,409 GAL -2.75 4?L 82.J5 HCA 205.66 SMA 126.88 ECC .17060 INC 7.B5]4 Vl 30.168

LC_° 348.56 VP 37.334 GAP 5,43 AZP 97.09 TAL 193.48 TAP 39.14 RCA 105.25 4PO 148.53 V? 54.855

GP -47.97 ZAL 108.67 ZAP 125.85 ETS 309.52 ZAE 1|8.52 ETE 215,50 ZAC 1J5.30 ETC I89.58 CLP-JSI,O0

OLA 51.99 RAL 357.23 RAO 65C_.0 VEL 12.136 PTH 2.|8 VHP 6.282 OPA -3P.8| RAP 40.25 ECC J.4765

L-I TIlE IN! LAT IN! LONG IN! RT AS(: IN! AZMTH IN! TIME PO EST TIM IN! Z LAT IN! Z LONG
4377.47 -31.00 208.25 239.24 45.93 J6 33 46 3777.5 -56.37 201.5}

2821.25 -30.98 84.58 239.22 45.92 0 50 57 2221.3 -36.36 77._7
43ii.47 -31.00 208._5 239.24 45.93 I6 33 46 5711.5 -56.37 201.53

282J.25 -3(3.98 84.38 259.22 45.92 0 50 57 2221.5 -36.36 77.87

4377,47 -31.00 208,25 239,24 45.93 J6 33 46 3777.5 -36.37 201.53

2821.25 -30.98 84.58 259.22 45.92 O 50 57 222J,3 -56.36 77.87
OIFFERENTIAL CORRECTIONS

TDE 2.0827 TRA-1.5052 TC3-2.3682 BAU .8409

ROE .7253 RRA -.2047 RE3 -.5316 FAU .05455

FOE 1.6000 FRA -.E]45 FC3-1.8156 BSP 13995

_OE 2.2054 _R4 1.5J91 _C3 2.421! F.T_° -607

MI0-COURSE EXECUTION ACCURACY O_IT OETERMINATION ACCURACY

- SGT 4_44,? _ 104B._ _3 242._ ST 2486,2 SR 824.2 55 994,3

RRT .93_4 _ .9798 RTF ,9607 CRT .9796 ERS -.9989 CST -.9878

SGB 4469,4 R_3 .2143 RJ3 .9649 LS4 2794.3 MSA ZO?.O 554 6.1

SGI 4454,l SG2 569.5 THA 12.77 ELI 2614.5 EL2 157,3 ALF 18.06

LAUNCH OAT? FEB 12 1969 FLIGHT Ill,( 152.00

HIELIC_ENTRI( CONIC

RL 147.69 LAL .(30

RP J08.77 LAP -3.38

RC 156.47I GL 44.68

PLANETOCENTRIC CONIC

C3 22.624 VHL 4.156
LNO-I ATMTH LNCH TIlE

46.23 15 42 6

135,77 0 I3 47

46.23 15 42 6
133.77 0 13 47

46,25 Jfl 42 6
133.77 0 I3 47

OIFFER_NTIAL CORRECTioNS

TOE 2.014! TRA-I.36_ TC5-2.8286 BAU .8719

ROE .6447 RRA -.1549 RE3 -.5558 FAU .05760

FOE 1.5754 FRA -.502! FCS-2.L_040 8_ 1429J

602 2.JI48 8RA 1.3708 BC3 2.8826 FSP -861

ARRIVAL OATE JUL I4 I969

0ISTANCE 439,9|9

LOL 143.11 VL 27.370 GAL -2,48 AZL 82.97 HCA 208.81 SH4 126.62 ECC .I7176 INC 7.0_57 VJ _.168
LOP 351.74 VP 37o313 GAP 3.69 A5'P _o16 TAL I92,]0 TAP 40.9! RCA 104.87 APO J48.37 V2 34.84!

GP -45.83 ?AL 1G8.48 ?AP |29.55 ETS 510.28 ZAE JL_).78 ETE 215.44 ?AC I17.30 ETc J89.I6 CLP-151.96

0LA 50.53 RAL I.I4 RAO 6561.9 VEL |2.0(JO PTH 2.I4 VHP 61049 OPA -34.47 RAP 39.50 ECC 1.3723

L-X TIM_ rNJ LAT IN! LONG IN! RT A_ IN! AZMTH IN! TIlE _ (ST TIN IN! 2 LATINJ 2 LONG

4530.99 -31.82 204,28 240.4_ 48,43 I6 54 I7 373J.0 -36,9I I97.27

2BOI.IZ -3J,8I 83._ 240,40 48,43 I 0 28 L_O|.I -36.90 76.5l
4330.99 -31.82 L;_04._8 240.42 48.43 I6 34 17 373J.0 -36.91 I97.27

2801.12 -31.8I 85.38 240,40 48.43 ] 0 28 2201,1 -36.90 76.31

4330.99 -31.8_ L_04.28 240,42 48.43 16 54 I7 375J,0 -36.9J 197.22
280|.12 -3|.8| 85.38 240.40 48.43 I 0 28 220I.I -36.90 76.5I

NIO-COUR_ EXECUTION ACCURACY ORBIT _ETERMINA TION ACCURACY

S(,T 4448._ _ 984.3 5G3 257.8 ST 2548.0 SR 781.P SS J003.4

RRT .9283 RRf" .9744 RTF .9570 CRT .9808 CRS -.9993 CST -.9873

$43_ 4555.8 R'_3 .2157 RI3 ,9606 LSA 2840.9 MSA |98.0 SSA 7,J

SGI 454|.7 SG_ 358.5 THA JI.68 ELI 2661.2 EL2 I46.0 4LF 16.80

LAUNCH OAT£ rE8 J2 1969 FLIGHT TIME 154.00 ARRIVAL CAT? JUL J6 ]969

HELIOCENTRIC CONIC

RL J47.69 LAL .O0

RP 108.74 LAP -3,56

RC 138.775 GL 42.26

PL4NETOCENTRIC CONIC

C3 _0.176 VHL 4.492

LNCH AZMTH LNCH TIlE
47.85 16 2 48

132.15 0 25 59

47.85 |6 _ 48

132.15 0 23 59

47.85 16 2 48

132.J5 0 25 59

DISTANCE 445._47

LOL 143.ll VL 27.530 G_L -2.2_ AZL P5.65 HCA

LOP 354.9J VP _7.292 GAP 5.94 4ZP 95.39 T4L

GP -40.16 /AL 107.92 ?AP I32.94 ETS 310.94 /AE

211.97 SMA J76.36 ECC .17305 INC 6.3499 vJ 30.168

190.70 TAP 42.66 RCA J04.49 APO J48._3 v2 34.850

J22.59 ETE 211.32 ZAC IJ9.24 ETC I88.66 CLP-J53.O4

CLA 49.26 RAL 5.0J RAO 6567,8 VEL J1.898 PTH 2,I! VHP

L-I TIME IN! LAT _NJ LONG IN! RT AS( IN! AZMTH IN! TIME

4290.97 -32.57 L:_0.78 241.93 50.60 17 J4 !9

2786.0I -32.36 82.40 24J.92 50.59 J l0 25

4290.97 -32.37 200.78 241,93 50.60 J7 J4 !9

2786.01 -32.36 82.40 241,92 50.59 I lO 25

4290,97 -32.37 2_0.18 241.93 50.60 17 J4 19
2786.01 %32,36 82.40 241_92 50.59 ! IO 25

OIFF£R£NTI_L CORRECTIONS

T0E 1.96ji TR4-1.2242 TC3-3.2913 BAU ,9007

ROE .5777 RRA -.1137 RE3 -,5625 FAU .05959

rOE !.528I FR_ -.5902 FC3-2.5570 BSP 14610

BOE 2.0444 BR_ J.2295 BE3 5.3390 FSP -900

LAUNCH D_TE FEB 12 I969

IELIOCENTRIC CONIC
RL I47.69 LAL .DO

RP I08.71 LAP -3.32
RC 141.067 GL 39.97

PLAN_TO(.ENTRIC CONIC

C3 18.303 VHL 4.278

MIO-COURSE EY.£CUTION ACCURACY

SGT 4552.4 _ 920.7 SG3 268.5

RRT .9_31RRF .9669 RTF .9557

4644.6 R'_5 .2116 RI3 .9568

•%1 4631.5 S_2 348.I THA I0.63

5.906 0PA -30.5! RAP 38.84 ECC !.33Z!

PO CST TIM IN! 2 LAT IN! 2 LONG

369!.0 -37.21 193.43

2186.0 -37.20 75.05

5691.0 -37,21 195.43

2186.0 -37.20 75.05

369!.0 -37.2! 193.43

2!86.0 -3_.20 75.05

ORBIT OETERMINATION A(CURACY -

ST 2_04.0 _ 740.0 SS IOO2._

CRT .9821CRS -.9995 CST -,9868

LSA 2880.1MSA 193.4 SS_ 8.2

ELI 2703,7 EL2 134.3 4LF I5,65

FLIGHT TIME 156.00 ARRIVAL OAT? JUL IB I969

OISTAN(E 451.164

LOL f43.1! VL 21.290 GAL -I.95 AZL B4.LP'Z HCA 215.|2 ,_44

LOP 358.09 VP 51.222 GAP 6.|9 A5"P 94.74 TAL 189._7 T_P

GP _B_92 Z_L I01.DO ZAP 1_6.03 ETs 511,52 ?AE |24.04 ETE

|26.10 ?CO .I7446 IN( 5.7836 V| _(3.168
44.40 RCA 104.10 4F_) |48.|0 V2 34.860

L_9.24 ZAC |21.15 ETC 188.13 CLP-154.19

OLA 48.15 RAL 8.89 R_O 6567,7 VEL 11.819 PTH 2.09 VHP 5,829 CPA -26.90 RAP 38.77 ?CO J.3017

LN(.H AZMTH LI_H TIlE L-I TII, E IN! I._T
49,27 16 23 ! 4256.39 -32.73

I30.73 0 34 42 2174.55 -_,7_

49.27 16 23 I 4_%'..39 -32.75

J30.73 0 54 42 2774.55 -32.72

49:E7 16 23 I 4256,39 -32.73
_O.73 0 34 42 2774.55 -3_.72

0IFFERENTIAL CORRECTZONS

TO£ 1.92J| TRA-|.08?O TC_'14_S B_U .92_0

FOE 1.4682 FRA -.27_0 FC3-2.8570 BSP J4920
(3OE 1.9912 BRA I .0899 BCS-_,7884 FSP _92_

IN! LONG IN! RT AS( IN! A_4TH IN! TIlE PO CST TIN IN! 2 LAT IN! _ LONG

197.69 _43.76 52.47 17 33 57 3656.4 -37.35 190.!2

8_,60 _43.76 5_.46 I _0 56 2174.5 -37.34 74.04

197.69 243.76 52.47 17 35 57 3656.4 -37.35 1_0.12

81.60 243.76 52.46 I 20 56 2174.5 -37.54 74,04

191,69 243.76 52.47 17 33 57 3656.4 -37,35 190,17

81.60 243.16 _2.46 I _ 56 2174.5 -37.34 74.04
HI0-(,OUR,._ EXECUTICN ACCURACY ORBIT OETERIWINATION ACCURACY

,f_T 46_4.4 ,_ 86_.7 SG5 27§.2 ST 2656.6 SR 703.0 55 994.4

RRT .9163 RRF ,9571RTF .9508 ERT .9836 CRS -.9997 CST -.9865

4733,5 R'Z3 .L='028 RI3 .9555 LSA 2916.3 MS_ J88.7 SSA 9.4
•%1 4721,2 ,%2 340,5 THA 9.68 EL1 2745.3 EL_ J22.8 ALF J4.6_

J 684



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4. 1968-69)

LAUNCH DATE FEB IZ 1969

HELIOCENTRIC CONIC

RL 147.69 LAL ,00

RP 108.68 LAP -3.28

RC 143.344 GL 37.81

PLANE TOCENTR I C C(_N I C

C3 16,840 VHL 4.104

LNCH AZHTH LNCH TIME

50.54 16 43 Z

I29.46 0 45 55

50.54 16 43 ?

I29.46 O 45 55

50.54 16 43 ?

129.46 0 45 55

FLIGHT TIE ]58.00 ARRIVAL GATE JUL ZO 1969

DISTANCE 457.670

LOL 143.1! VL 27.250 GAL -1.66 AZL 84.70 HCA ?18.Z9 SMA 125.84 EC( ,17600 INC 5,2994 Vl 30.168

LOP 1,27 VP 37.252 GAP 6.45 AZP 94.16 TAL 187.83 TAP 46.17 RCA 103.69 APO 147.90 V2 34.870
GP -34.06 ZAL 105.76 ZAP |38,6§ ETS 312,02 ZAE 125.10 ETE ?07.27 ZAC 123.04 £TC 107.61 CLP-J55.35

CLA 47.18 RAL 17.80 RA0 6567.7 VEL 11.757 PTH 2.09 VHP 5.B00 0PA -23.61 RAP 39.0! ECC 1.2771
L-I TIME INJ LAT JNJ LONG ZNJ RT ASC INJ AZMTH |NJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

4226.16 -37.94 194.95 ?45.9? 54.08 17 53 28 3626,2 -37.37 107.2!

7766.13 -32.93 80.97 245.9| 54.07 I 32 1 2166.! -37.36 73.24

4776.16 -37.94 194.95 245.92 54.08 17 53 28 3626.2 -37.37 187.2!
2766,13 -37.93 S0.97 245.91 54.07 1 32 1 2166.1 -37.36 73.24

4276,16 -31.94 194.95 ?45.92 54.08 17 53 28 3626.2 -37,37 187.21
7766,13 -37.93 B0.97 24§,9! 54.07 1 52 1 2166.1 -37.36 73.24

OROIT DETERMINATION.ACCURAC y

ST 2705.! SR 671.2 55 981.1

CRT .9853 CRS -.9998 CST -.9857

LSA 2949.0 MSA 184.1 SSA 10.7

ELI 2784.9 EL2 llJ.2 ALF {3.76

DIFFERIENTIAL CCRRECTIONS

TOE 1.8gO5 TRA -,9454 TC3-4.18910AU .9508
ROE .4801 RRA -.0509 RE3 -.5360 FAU .060E?

FOE 1.3996 FRA -.1570 FC3-3.O958 BSP 15162

8DE 1.9505 BRA .9468 BE3 4.7233 FSP -979

LAUNCH DATE FED 12 1969

MI0-COURSE EY,ECUTION ACCURACY

S6T 4749.8 S6R 808.6 5G3 ?78.3

RRT .9074 RRF ,9448 RTF .9479

S6B 4818.1 R23 .1911 RI3 .9501

$61 4806.4 SG2 335.8 THA 8.83

FLIC44T TIME 160.00 ARRIVAL GATE JUL E? 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .O0 LCt. 143.11 VL 27._09 GAL -1.37 AZL

RP 108.65 LAP -3.?3 LOP 4.46 VP 37.732 GAP 6.71 AZP

RC 145.608 GL 35.74 GP -31.53 ZAL 104.76 ZAP 141.43 ETS

PLAN[TOCENTRIC CONIC

C3 15,684 VHL 3.960 OLA 46.31 RAL 16.70 RAO 6567.6 VEL

LNCJ-I AZMTH LNCH TIME L-I TIME INJ LAT

51.69 17 ? 59 4199.60 -33,05

1Z8.31 O 57 40 7760.77 -33.03

51.69 17 ? 59 4199.60 -33.05
128.31 O 57 40 2760.27 -33.03

51.69 17 2 59 4199.60 -33,05

J78.31 O 57 40 2760.27 -3].03

DIFFERENTIAL CORR1ECTIONS

TOE 1.8637 TRA -.8032 TC3-4.6190 OAU .9745

R'DE .4448 RRA -.0781 RE3 -.5124 FAU .05942

FOE 1.3736 FRA -.0369 FC3-3.2799 BSP 15475

8DE 1.9156 BRA .8037 BC3 4.6474 FSP -937

DISTANCE 463,565
85.12 HCA 221.45 SMA 125.57 ECC .17769 INC 4.8703 V! 30.168

93.66 TAL 186.37 TAP 47.82 RCA 103.26 APO 147.89 v2 34.880

312.43 ZAE 126.08 ETE 205.43 ZAC 124.93 ETC 187.12 CLP-{56.57

11.700 PTH 2.06 VHP 5.807 DPA -20.60 RAP 39.5? ECC t.7581
INJ LONG INJ RT ASC INJ A_TH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

192.51 248.37 55.49 16 12 59 3599.6 -37.31 184.64
80.50 ?48,36 55.48 I 43 40 2160.3 -37.30 7i.63

192.51 248.37 55.49 18 12 59 3599.6 -37.31 184.64

80.50 248.36 55,48 1 43 40 2160.3 -37.30 77.63

197.51 248.37 55,49 18 12 59 3599.6 -37.31 184.64
80.50 248.36 55.48 I 43 40 2160.] -37.30 72.63

MID-COURSE EXECUTION ACCURACY C_01T DETERMINATION ACCURACY

SC,T 4845,8 _ 763.1 SG3 278,9 ST 2744,7 SR 643.0 SS 961.7

RRT .8975 RK'F .9301 RTF .9458 CRT .9874 CRS -.9996 CST -.985J

5f_ 4905.5 R'23 .1751 RJ3 .9476 LSA 2973.3 MSA 179.0 SSA 11.9

5G1 4894.? SG2 333.3 THA 8.08 ELI 2817.4 EL2 99.3 ALF 13.06

LAUNCH CATE FEB 12 1969

HELIOCENTRIC CONIC

RL 147.69 LAL 390

RP 108.61 LAP -3.16

RC 147.857 GL 33.7A

PLAN[TOCENTRIC CONIC

C] 14.769 VHL 3.843

LNC24 AZMTH LNCH TIWE

52.75 17 23 3

127.25 1 9 57

52.75 17 ?3 3

127.25 1 9 57

57.75 17 23 3

J27.75 I 9 57

FLIGHT TIME 162.00 ARRIVAL GATE JUL 24 1969

0ISTANCE 469.446

LOL 143.1! VL 27.169 GAL -1.07 AZL 85.49 HCA

LOP 7.64 VP 37.2|2 GAP 6.97 AZP 93.2J TAL

GP -29.29 ZAL 102.48 ZAP 143.78 ETS 312.76 ZAE

224.62 S_A 125.31 ECC .17952 |NC 4.5068 Vl 30.J68

104.89 TAP 49.51RCA 102.82 APO 147,01 V2 34.891

176,79 ETE 203.75 ZAC 126.83 ETC 186.66 CLP-157.67

gLA 45.51RAL ?O,83 RAO 6567.6 VEL 11.668 PTH 2.05 VHP

L-I TIME INJ'LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4176.12 -33.06 190.32 251.11 56.73 18 32 39

2756.73 -33.04 80.18 251.10 56.71 I 55 53

4176.12 -33.06 190.32 251.11 56.73 18 32 39

2756.73 -33.04 80.18 751.10 56.71 I 55 53

4176.12 -33.06 190.32 251.11 56.73 18 32 39

2756.73 -33.04 80.18 251.10 56.71 1 55 53

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.8377 TRA -.6562 TC3-5.0298 BAU .9977 SGT 4939.4 SGR 724.6 ,_3 277.7

ROE .4162 RRA -.0089 RE3 -.4867 FAU .05817 RRT .8859 RRF .9131 RTF .9441
FOE 1.2479 FRA .0745 FC3-3.4097 OSP 15788 _8 4992.2 R23 .1571 R13 .9455

BOE 1 .8838 BRA .6563 8C3 5.0532 FSP -928 S(.1 4901,| ,_,2 333.2 THA 7,44

LAUNCH DATE FEB 12 1969 FLIGHT TIME 164.00

HELIOCENTRIC CONIC OISTANCE 475.315
RL 147.69 LAL .(]O LOL 143.11 VL 27.128 GAL -.75 AZL 85.03 HCA ?27.79 SMA 125.O5 ECC .18150

RP I08.58 LAP -3.O9 LOP 10.87 VP 37.193 GAP 7.74 AZP 92.8| TAL 183.39 TAP 51.18 RCA 102.35

RE 150.097 GL 31.79 GP -77.31 ZAL 100.46 ZAP 145.94 ETS 312.99 ZAE 127.35 £TE 202.21 ZAC 178.76

PLANETOCENTRIC CONIC
C3 I4.O48 VHL 3m748 OLA 44.76 RAL 24.97 RA0 6567.6 VEL 11.6_ PTH 2.04 VHP 5.gO_ 0PA -15.32

LNC.H AZMTH LNCH TIME L-I TIME INJ LAT INJ LON6 [NJ RT A$C INJ AZMTH |NJ T|ME PO CST TIM
53.76 17 43 _ 4155.15 -32,98 188.32 754.12 57.82 18 52 37 3555.2

126.24 1 ?2 }9 2755.53 -32.97 80.01 754,J1 57.81 ? 8 35 2155.5
53.76 17 43 _ 4155.15 -32.98 188.32 254.17 57.82 18 52 37 3555.2

176.74 I 22 39 2755.53 -37.97 80.01 754.11 57.81 2 8 35 2155.5

53.76 17 43 _ 4155.15 -32.98 188.37 754.12 57.82 18 52 37 3555.2

126.74 I 22 39 ?755.53 -32.97 80.01 254.1| 57.81 2 8 35 2155.5

DIFFERENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY

TOE 1.8108 TRA -.5039 TC3-5.4124 8AU 1.0L_3! S_T 50_0.0 _ 69_.5 $63 274.8

ROE .3932 RRA .O073 RC3 -.4585 FAU .O5654 RRT .8730 RRF .8941 RTF .9430

FOE 1.1596 FRA .1796 FC3-3,4846 OSP 16110 $68 5077,4 R23 ,1_77 R13 .9441

BOE 1.8530 BRA .5040 0C3 5.4318 FSP -921 SGI 5066.3 ,SC.? 335.3 THA 6.88

5.844 DPA -17.05 RAP 40.24 ECC 1.2431

CST TIM INJ 2 LAT INJ ? LONG

3516,1 -37.17 102.34

2156.7 -37.16 7?.20

3576,1 -37.17 182.34

2156,7 -37,I6 72.20
3576.1 -37.17 182.3=

2156,7 -37.16 72.20

CRBIT DETERMINATION ACCURACY
ST 2773.4 SR 620.6 SS 936.7

CRT .9896 CRS -.9991CST -.9843

bSA 2987.3 MSA 174.0 SSA 13.3

ELI 2840.7 EL2 87.3 ALF 12.50

ARRIVAL GATE JUL 26 1969

INC 4.1744 VI 30.168

APO 147.75 V? 34.902

ETC JB6.22 CLP-158.81

RAP 41.15 ECC 1.2312

INJ 2 LAT INJ 2 LONG

-36.96 180.26

-36.95 71.95
-36.96 180.26

-36.95 71.95

-36,96 180.26

-36.95 71,95

ORBIT 0ETERMINATION ACCURACY
ST 2789.8 SR 601.1 SS 906.0

CRT .9919 CRS -.9980 CST -.9034

LSA 2989.7 MSA 168.9 SSA 14.7

ELl 2852,9 EL2 74.8 ALF 12.O7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69J

LAUNCH DATE fEB 12 1969 FLIGHT TIME 166.00 ARRIVAL DATE JUL 78 1969

HKL IOCENTRIC CONIC 0ISTANCE 48!. 170

RL 147.69 LAL oO0 LOt. 143,11 VL 27.087 GAL. -.42 AZL 86.13 HCA 230.97 5_A J24,79 ECC ,18365 tNC 3.9737 V! 30.168

RP ]08.54 LAP -3,0l LOP 14.01 VP 37.174 GAP 7,51 AZP 92.44 TAL 181.(]8 TAP 52.85 RCA 101,R7 APO 147.7| VZ 34.914

RE 152.312 GL 29.88 GP -25.55 ZAL 96.20 ZAP 147,93 ETS 313.|1 ZAE |27.79 ETE 200.83 ZAC 130.7J ETC 185.82 CLP-J59.9Z
PLANE 7(X_ENTR IC CONIC

C3 13.492 VHL 5.673 0LA 44.03 RAL 29.20 RAO 6567,5 VEL 11.614 PTH 2.05 VHP 5.980 0PA -12.96 RAP 42.22 £CC J .2220

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A,_C IN| AZMTH IN| TIME PO C$T TIM IN| 2 LAT IN| 2 LONG

54.75 18 4 4 4136.25 -32.B| 186.48 257.39 58.90 19 13 O 3536.2 -36.67 178.36

125.25 l 35 42 2756.76 -32.80 80.00 257.38 58.79 2 21 39 2156.8 -36.66 7J.89

54.75 18 4 4 4136.25 -32.81 186.48 257.39 58.80 |9 |3 0 3536.2 =-36.67 178.36

125.25 I 35 42 2756.76 -32.80 80.00 257.38 58,79 2 21 39 2156.8 -36.66 7J.89
54.75 18 4 4 4136.25 -32.8! 186.48 257.39 56.BO 19 13 0 3536.2 -36.67 178.36

125.25 1 35 42 2756.76 °32.80 80.00 257.38 56.79 2 21 39 2|56.8 -56.66 7J.89

OIFFERENTIAL CORRECTIONS MIC_-COURE EXIECUTJON ACCURACY CR8|T OETERMINATION ACCURACY
TOE 1.7863 TRA -.3410 TC3-5.7457 8AU 1.0392 5GT 511|.5 SGR 666.4 5G3 270.3 ST 2796.0 SR 5_6.3 SS 976.3

ROE .3757 RRA .OL:_3 RC3 -.4269 FAU .05440 RRT .8575 RRF ,8732 RTF .9418 CRT .9942 CRS -.9160 CST -.9823

FOE 1.0797 FRA .283! FC3-3.4909 8SP 1628| _ 5154.8 R23 .|207 R13 .9427 LSA 2985.5 MSA 164.7 SSA 16.1

SeE 1.6254 8RA .3418 BE3 5.76|5 FSP -995 SG| 5|43.5 SG2 340.8 THA 6.4| ELI 2858.1 EL2 62.0 ALF 11.77

LAUNCH OAT£ F'F8 IZ 1969 FLIGHT TIE 168.00 ARRIVAL. CATE JUL 30 1969

HELIOCENTRIC CONIC 0|STANCE 487.01|

RL 147.69 LAL ,(30 LCt. 143.|| VL 27.046 GAL -.08 AZL 86.40 HOl 234.|5 SMA

RP 108.50 L4P -2.92 LOP 17.20 VP 37.156 GAP 7.78 AZP 9'2,.|} T_L 190._5 t-AP
RE 154.516 GL 27.99 GP -23.99 ZAL 95.75 ZAP |49.76 ETS 3|3,13 ZAE |28.14 ETE

PLANETOCENTRIC CONIC

C3 13.082 VHL 3.617 0LA 43.30 RAL 33.51 RA0 6567.5 VIEL 1|.596 PTH 2,O3 VHP

LNCH AZNTH LNCH TIME L-! TIME ]'NJ LAT IN| LONG IN| RT A._C rNJ AZMTH |NJ TIME

I24._4 ! 48 53 2760.79 -32.54 B0.18 2rs0.87 59.69 2 54 53
55.76 18 25 17 41|8.84 -32.55 184.73 2G0.88 59.70 J9 33 56

124.24 1 48 53 2760.i'9 :-32_54 80.18 260=._7 59.69 2 34 53

55.76 18 25 J7 4118.84 -32.55 184.73 260.88 59.70 J9 3_ 56

124,24 1 48 53 2760.79 -32.54 B0.18 ;_60,97 59.69 2 34 53

01FFERENTIAL CORRECTIONS NI0-COUR,_ EXIE(UI"ICN ACCURACY

TOE 1.7492 TRA -.J800 TC3-6.052'O BAU 1.0608 t_T 5195.9 SC..R 645.0 SG3 265.4

ROE .3606 RRA .0337 RE3 -.40|4 FAU .05248 RRT .8430 R'RF .85|4 RTF .9424

FOE .9922 FRA .3704 rc3-3.4732 BSP 16577 S(_ 52_5.7 R_3 .0993 RJ3 .943|

_E 1.7859 BRA .1831 8C3 6.0653 F'SP --'872 SGI 5224.4 ._-,2 345.0 THA 6.00

|24°53 ECC .18598 IN( 3.5987 vl 30.168

_4.._ RCA 101137 APO 147.69 V2 34.9?6

199.58 ZAC 132.68 ETC |85.44 CLP-J61.OJ

6.074 DPA -10.82 RAP 43.42 ECC 1.215]
C$T T|M IN| 2 LAT IN| 2 LONG

35]8.8 -36.30 176.57

_i_.8 -36._9 7z.oz

3519,8 -36.30 176.57
2J60,8 -36.29 72.02

3518.8 -36.30 176.57

2160.8 -36.29 7_.02
ORBIT OETERMIN_TION AC(URA_

ST 2776.5 SR 571.7 55 835.5

CRT .9962 CRS -.9930 CST -.981I

LSA 2950.9 MSA 159.4 SSA 17.6

ELi 2834,3 EL2 48.7 ALF 11,60

LAUNCH 0ATE fEB 1_ 1969 FLIGHT TIME 170.00 ARRIVAL CATE AUG l 1969

HELIOCENTRIC CONIC

RL 147.69 L_L .00

RP 108.47 LAP -2.8_

RC 156,704 GL 26.12

PLAN[TOCENTRIC CONIC

C3 12.805 VHL 3.578

LNCH AZMTH LNCH TIME

56.82 J8 47 3
123.18 2 2 1

56.82 18 47 3

123,18 2 2 1

56.82 18 47 3

123.J8 2 2 !

LOt. 143.11 VL

LOP 20,39 VP

GP -22,59 ZAL

CISTANCE 492.835

27.005 GAL .2_ AZL 86.66 HCA 237.33 5MA 124.27 ECC .18849 INC 3.3448 vz 30.J68

37.138 GAP 8.06 AZP 9J.81 TAL 178.81 TAP 56.J4 RCA 100.85 APO i47.70 V_ 34.938

93.12 ?AP 151.46 ETS 313.03 ?AE |28.43 ETE 199.45 ZAC 134.69 ETC 185.07 CLP-J6Z.08

0LA 42.54 RAL 37.89 RA0 6567.5 VEL I|.584 PTH 2.03 VHP 6.182 DPA -8.81 RAP 44.75 ECC 1.2107

L-I TIME IN| LAT IN| LCNG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| _ LAT IN| Z LONG

4102.59 -32.19 183.04 264.58 60,53 19 55 26 3502.6 -35.84 174.86

_767.82 -32.18 80.56 264.58 60.52 2 48 9 2167.8 -35.83 72.38

4102.59 -32.J9 183.0A 264.58 60.53 19 55 26 3502.6 -35.84 174.86

2767.82 -32.|8 80.56 264.58 60.52 2 48 9 2167.8 -35.83 72.38

4102.59 -32.19 i83.04 264.58 60.53 19 55 26 3502.6 -35.84 174.86

2767.82 -32.18 80.56 264.58 60.52 2 48 9 g167.8 -35.83 72.38

ORBIT OETER'H_NA TION ACCURACY

ST _743.7 SR 560._ $5 794._

CRT .9979 CRS -.9880 CST -.978_

LSA 2906.6 MSA 158.0 $SA 19.1

EL| _808.1 EL2 35.8 ALF 11.52

_IFrERENTIAL CORRECTIONS

70£ 1.7115 TRA .0OO6 TC3-6.2877 BAU 1.0782

ROE .3493 RRA .0474 RC3 -.3697 FAU .04995
FOE .9086 FRA .4674 FC3-3.37_0 BSP 16872

B0E 1.7468 _RA .O474 8C3 6.2986 FSP -862

MI0-CCURSE EXECUTION ACCURACY

SGT 5268.7 S(,R 627.3 S(13 259.0

,_RT .8241RRF .8284 RTF .9409

SG8 5}05.9 R_3 .0874 RI3 .9415

SG1 529A.2 .T,G2 353.6 THA 5.63

LAUNCH OATE rE8 12 1969 FLIGHT TIME 172.00 ARRIVAL CATE AUG 3 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .(30

RP 108.43 LAP -2.71

RC 158.875 GL 24.27
PLAN[TOCENTRIC CONIC

C3 12.654 VHL 3.557

LNO_ A?'MTH LNCH TIME:

57.95 19 9 27

122.05 2 14 54

57.95 J9 9 27

122.05 E 14 54

57.95 |9 9 27
122.05 2 14 54

DISTANCE 498.643

LCL 143,11 VL 26.964 GAL .65 A2"L 86.89 HC_ 240.51 5MA 124.02 ECC .19171 INC 3.1087 Vl ]O.168

LOP 23.58 VP 37.120 GAP 8.35 AZP 9|.53 TAL |77.26 TAP 57.77 RCA 100.30 AFO 147.73 VZ 34.951

6P -2|.34 ZAL g0,33 Z_P 153.03 ETS 312.81 ZA£ 128,66 ETE 197.45 ?AC 136.7Z ETC 184.72 CLP-163.I?

OLA 41.74 RAL 42.31 RA0 6567.5 VEL |1.578 PTH 2.02 VHP 6._O2 CPA -6.93 RAP 46.18 ECC 1.?0_?

L-I TIHE IN| LAT IN| LCI_ _NJ RT ASC |NJ AZMTH IN| TIME PO CST TIM IN| ? LAT IN| 2 LONC
4087.04 -31.72 181.37 268.47 61.31 20 17 34 3487._ -35.28 17_.19

2778.29 -31.71 81.17 268.46 61.30 3 l 12 2178.3 -35.27 7?.99

4087.04 -31.72 181.37 _68.47 61,31 20 17 34 3487.0 -35.28 173.19

2778._9 -31.71 81,17 268.46 61.30 3 I 12 _178.3 -35.27 72.99

4087.04 -31.72 181.37 268.47 61.31 20 17 34 3487,0 -35.28 173.19

2778.29 -3|,71 81.17 2_.46 61.30 3 I I_ _178.3 -35.Z7 72.99

ORBIT _ETERMINATION ACCURACY

57 269_.9 SR 55_.9 55 753.0

CRT .9990 CRS -.9809 CST -.9766

LSA 2845,6 MSA 156,1 55A 20.5

EL| 2748.6 EL2 24.5 _LF 11.55

0IFrERENTIAL CORR[CTIONS

TOE 1.668_ TRA .1865 TC3-6.4602 BAU 1.O944
ROE .3412 RRA .0592 RC3 -.34|3 FAU .04744

FOE .8282 FRA .5519 FC3-3.2455 BSP 17045

_E 1.7025 8RA ,1957 8C3 6.4692 F,SP -833

MID-COURSE EXECUTION ACCURACY

S(,T 5338.9 _ 614.2 ,%3 252.3

RRT ._062 RR_ .8060 RTF .9412

5374,J R_3 .0739 RI3 .9417
.%1 5361,9 Sty2 361.9 THA 5.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH DATE FEB 1Z 1969 FLIGHT TINE 174.00 ARRIVAL OATE AUG 5 1969

HELIOCENTRIC CONIC DISTANCE 504.433

RL 147.69 LAL .OO LOt. 14].1! VL 26.924 GAL 1.03 AlL 87.11HCA 243.70 S#AA 123.76 ECC .J94|4 ]NC 2.8858 V] 30.|68

RP 108.39 LAP -2,59 LOP 26.78 VP 37.!02 GAP 8.65 AZP 91.28 TAL !75.70 TAP 59.40 RCA 99.74 APO J47.79 V2 34.964

RC 161.O27 GL 22.42 GP -20.22 ZAL 87.40 ZAP 154.51 £T5 312.46 ZAE 128,85 ETE 196.54 ZAC ]38.78 ETC 184.37 CLP-164.|4

PLANE TEX_ENTRIC CONIC
C3 12.626 VHL ].553 CLA 40.88 RAL 46.75 RAO 6567.5 VEL 11.576 PTH 2.02 VHP 6.435 0PA -S.18 RAP 47.71 EEC 1.2078

LNO4 AZMTH LN(H TINE L-I TINE IN] LAT IN] LONG IN] RT AS(: |NJ AZMTH IN] TIM[ PO CST T|M IN] 2 LAT IN] 2 LONG

59.18 19 32 31 4071.75 -]1.14 179.68 272.49 62.05 20 40 25 5471.8 -34.61 171.5J

120.82 2 27 ]4 2792.63 -]1.13 82.04 272.49 62.04 3 13 47 2192.6 -34.60 73.87

59.18 19 32 31 4071.75 -31.|4 179.68 272.49 62,05 2_ 40 23 3471.8 -34.6] ]71.51

120.82 2 27 14 2792.63 -31.13 82.04 272.49 62.04 3 13 47 _192.6 °34.60 73.87

59.18 ]9 32 31 4071.75 -31.!4 179,68 272.49 62.05 20 40 23 347].8 -34.61 171.51

1?O.82 2 27 14 2792.63 -3!.13 82.04 272.49 62,04 3 !3 47 2192.6 -34.60 73.97

DIFFERENTIAL CORRECTIONS HIO-COUR._ EXECUTION ACCURACY OR6IT OETER_INA TION ACCURACY

TOE 1.6108 TRA .3785 TC3-6.5789 BAU !.JI18 SGT §409.0 S(,R 603.2 S_3 245.4 ST 26]2.4 SR 541.0 SS 704.6

R_E ,3343 RRA .0705 RE3 -.3165 FAU .04508 RRT .7887 RRF .78_ RTF .9419 CRT ,9991 CRS -.9705 C$T -.9735

F0£ .7440 FRA .6296 FC3-3.091I 8SP ]7312 5C,,8 5442.5 R_3 .0609 R!3 .9422 LSA 2754.8_HSA 156.3 SSA _l.8

BOE 1.6451 BRA .3_50 BE3 6.5865 FSP -812 SGI 5429.9 5_2 369.4 THA 5.05 EL1 2667.7 EL2 22.4 ALF 11.69

LAUNCH OATE FEB 12 1969 FLIGHT TIME 176.O0 ARRIWL DATE AUG 7 1969

HELIOCENTRIC CONIC 0ISTANCE 510.204

RL 147.69 LAL .00 LCL !43.!! VL 26.883 GAL 1.44 AZL 87.32 H_.A 246.89 5_A ]23.51 ECC .19730 JNC 2.6752 Vl 30.168

RP 108,33 LAP -Z.46 LOP 29.97 VP 37.085 GAP 8.95 AZP 9|.05 TAL 174.!4 TAP 6I .02 RCA 99.14 APO ]47.88 V2 34.977

RE 163.]61GL 20.39 GP -19.22 ZAL 84.38 ZAP 155.88 ETS 3!!.97 ZA_ J29.00 ETE !95.73 ZAC 140.87 ETC I84.02 CLP-!65.]4

PLANETOCENTRIC CONIC
C! 1_.722 VHL 3.567 OLA 39.96 RAL 5!,!7 RAO 6567,5 V_L J|.581 PTH 2.03 VHP 6.579 0PA -3.54 RAP 49,33 ECC !,2094
LNCH AZHTH LNCH T|t4E L-I TIME |NJ LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIME PC) C$T TIN IN] 2 LAT IN] 2 LONG

60.54 19 56 16 4036,28 -30.45 177.94 276.64 62.76 21 3 52 3456.3 -33.83 ]69.79

t19.46 2 _8 48 281|.34 -30.43 83.21 276.63 62.75 3 25 39 221].3 -33.82 75.06

60.54 19 56 16 4056.28 -30.45 177.94 276.64 62.76 21 3 52 3456.3 -33.83 169.79

119.46 2 58 48 2811,34 -]0.43 83.21 216.63 62.75 3 25 39 2211.3 -33.82 75.06

60.54 =9 56 16 4056.28 -30.45 177.94 276.64 62.76 21 3 52 3456.3 -33.83 169.79

119.46 2 _8 48 2811.34 -30.43 83.2! 276.63 62.75 3 _5 39 2211.3 -33.82 75.06

DIFFERENTIAL CORRECTIONS MIO-COL_S_,. EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 1.543] TRA .58|] TC3-6.6244 BAU 1.1278 S_T 5473.4 ,T_R, 594.2 SG3 238.1 ST 2509.6 SR 531.4 SS 654.7

ROE .329"_ RRA .0823 RE3 -.2926 FAU .04267 RRT ,7710 RRF ,7623 RTF .9424 CRT .9978 CR$ -.95§2 CST -.9693

FOE .6607 FRA .7044 RC3-2.9040 BSP I7549 ,._B 5505.6 RZ3 .0505 RJ3 .9427 LSA 2642.6 HSA 159.7 554 22.8

BOE 1.5778 BRA .3869 BE3 6.6309 FSP -790 _] 5492.7 SG2 377.0 THA 4._I ELl 2565.0 EL2 34.4 ALF 1! .93

LAUNCH DATE FEB IZ 1969 FLIGHT TIME 178.00 ARRIVAL DATE AUG 9 1969

HELIOCENTRIC CONIC DISTANCE 515.95}

RL 147.69 LAL .O0 LOL 143.1] VL 26.843 GAL 1.86 AZL 87.53 PICA 250.08 S,MA ]23.26 ECC .20071 INC 2._7_2 V] 30.168

RP ]O8.3! LAP -Z.33 LOP 33.17 VP 37.068 GAP 9.22 AZP 90.84 TAL ]72.56 TAP 62.64 RCA 98.5_ APO 148,00 V2 34.990

RC |65.276 GL 18.78 GP -J8.31 7AL 81.28 ZAP ]57,17 ETS 31J.33 ZAE 129.13 ETE _95.00 ZAC ]42.98 ETC J83.66 CLP-166.12

PLANETOCENTRIC CONIC
C3 12.945 VHL }.598 DLA 38.97 RAL 55.55 RAO 6567.5 VEL 11.59(] PTH _,03 VHP 6,7}4 0PA -2.01 RAP 51.03 ECC l._J]0

LNO_ AZHTH LNEH TIM_ L-I TIWIE IN] LAT INJ LONG IN] RT A$C INJ A_'MTH INJ TIME PO CST TIM INJ _ LAT IN] 2 LONG

62.03 20 L_O 42 4040.16 -29.64 ]76.11 280.87 63.45 2] 28 2 3440.2 -32.94 J68.00

117.97 2 49 16 2834.94 -29.62 84.72 280,86 63.43 3 36 3] 2234,9 -32.93 76.6l

62.03 20 _0 42 4040.16 -29.64 J76.11 280.87 63.45 21 28 2 3440.2 -32.94 ]68.00

117,97 2 49 ]6 2834.94 -29.62 84.72 280.86 63.43 3 36 31 2234.9 -32.93 76.6]

62.03 20 _ 42 4040.!6 -29.64 176.11 280.87 63.45 21 28 2 3440.2 -3#.94 J68.00

117.97 Z 49 16 2834.94 -29.62 84.72 2_3._6 63.43 3 36 31 2234.9 -32.93 76.61

DIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TD£ 1.4650 TRA .7927 TC3-6.6OOO BAU J.!432 S_T 5534.8 ,_ _86.8 _3 230.7 ST 2387.5 SR _22.J SS 605.0

R_E .3_58 RRA .094| RC3 -.2708 FAU .040_4 RRT .7540 RRF ,74_ RTF .9435 CRT .9943 CRS -.9334 CST -.9640
FOE .5796 FRA .7736 FC3-2.6976 8SP |7793 5G_ 5565.8 R_3 .0412 R!3 ,9438 LSA 2512.] M$A ]66.] SSA 23.4

BOE 1.5008 6RA .7983 BE3 6.6055 FSP -768 5_] 5552.6 _2 384.2 THA 4.59 EL! 2443,3 EL_ 54.2 ALF 12,27

LAUNCH 0ATE FEB IZ 1969 FLIGHT TIME 180.00 ARRIVAL _ATE AUG II ]969

HELIOCENTRIC CONIC

RL 147.69 LAL .00 L_L |43.|! VL _6._02 &AL

DISTANCE 521.679

2.30 AZL 87.72 H_A _53.27 S_A ]23.01 ECC .20440

RP 108.26 LAP -_.18 LOP

RC 167,370 GL ]6.99 GP

PLAN[TCCENTRIC CONIC

C3 13.302 VHL 3.647 0LA
LNCH AZMTH LN_H TIME L-I TIME

63.67 20 45 52 40_.85

116.33 2 38 L_ 2863.99

63.67 20 45 52 4022.83
116.33 2 58 _ 2863.99

63.67 20 45 5_ 4022.85

116.33 2 38 Z'Z 2863.99

DIFFERENTIAL CORRECTIONS

TOE J,3770 TRA J.0150 TC3-6.50_ BAU J,!572

ROE .3237 R_A .1064 RE3 -.2500 FAU .0380!

F0£ .5008 FRA .83gO FC3-_.4738 B,T_P l_01_

80E ].4]46 _RA J.O_6 BC3 6.5070 F_ ° -746

36.37 VP 37.051 GAP 9.60 AZP 90.66 TAL !70.99 TAP 64.26 RCA 97.87

-17.49 ZAL 78.!4 ZAP 158.38 ETS 310._5 ZAE 129.24 ETE J94.35 ZAC ]45,12

37.9! RAL 59.84 RA0 6567.5 VEL !!.606 PTH _.03 VHP 6.901 OPA -.56

IN] LAT IN] LONG IN] RT AS(: IN] AZHTH IN] TIME _ CST TIM

-28.71 174.16 285.15 64.J! 2! 52 55 3422.9

-26.70 86,60 285.15 64.09 3 46 6 2264.0

-28,71 174.16 285.15 64.11 21 52 55 34_2.9

-EB.70 86.60 285.15 64.09 3 46 6 2264.0
-28.7! !74.J6 28§.|5 64.]1 21 52 55 3422.9

-28.70 86.60 L:_5.|5 64.09 3 46 6

MI0-COURSE E_ECUTION ACCURACY

.%7 5591.0 6(,R 580.3 SG3 223.1

RRT .7376 RRF .7228 RTF .9447

562|.l R23 .0335 R]3 .9449

_,! _607._ ._2 3_0.7 THA 4.4_

INC 2.2811 Vl ]O.168

APO 148.16 V2 35.003

ETC 183.2_ CLP-167.08

RAP 52.79 ECC 1.2189

IN] 2 LAT IN] 2 LONG

-31.94 166.09

-31.93 78.54

-31.94 166.09

-31.93 78.54
-3].94 166.O9

2264.0 -31.93 78.54

ORBIT DETERMINATION ACCURACY

57 2251.! 5R 512.6 SS 557.l

CRT .9876 CRS -.9025 CST -.957_

LSA 2368.2 MSA 177.4 SSA 23.5

EL] 2_(g7.4 EL2 78.6 ALF 1_.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69t

LJUNCM 0AT£ F£6 12 1969 FLIGHT TIN(: IB2.O0 ARRIVAL GATE AUG 13 J969

HELICX_ENTR[C CON|C

RL 147.69 LAL .00

RP 108.22 LAP -2,04

RC 169.445 GL 15.24

PLANE TC(ENTRIC CONIC

C3 13.801VHL 3.715

LNCH AZMTH LNCH T|MC

65.47 21 ll 49

114.53 3 5 48

65.47 21 |! 49

114,53 3 5 48

65.47 21 11 49

114.53 3 5 48

LOL 143.11 VL

LOP 39.57 VP

GP -16,75 ZAL

0ZSTANEE 527.379

26.762 GAL 2.76 AZL 87.91HEA 256.47 SNA

37.035 GAP 9.94 AZP 90.49 TAL 169.4! TAP

74.99 ZAP 159.51 ETS ]09.59 ZAE J29.34 ETE

122.77 ECC .20838 INC Z.0942 VI 30.168

65.88 RCA 97.19 APO 148.35 vZ 35.016

193.76 ZAC 147.27 ETC 182.d7 CLP-168.O3

0LA 36.79 RAL 64.03 RAO 6567.5 VEL 1J.627 PTH 2.04 VHP 7,079 0PA .B0

L-I TIME IN! LAT IN! LONG IN! RT AS( IN! AZNTH [NJ TIME PO CST TIM

4003.79 -27.69 172.05 289.47 64.75 22 18 33 3403.8

2899.12 -27.68 88.9J 289.46 64.74 3 54 7 2299.1

4003.79 -27.69 172.05 289,47 64.75 22 18 33 3403.8

2899.12 °27.68 88,91 289,46 64.74 3 54 7 2299.1

4003.79 -27.69 172.05 289.47 64.75 22 18 33 3403.8

2899.12 -27,68 88.91 289.46 64.74 3 54 7 2299.1

OIFF£_NTIAL CCR_CTICNS

TOE 1.2814 TRA 1.2_21 T(3-6.3278 8AU 1.1683

ROE .3231 RRA .1196 RC3 -.2293 FAU .03563

FOE .4260 FRA .9038 FC3-2.2352 BSP 18J49

80E 1.3215 BRA 1.2578 BC3 8.3319 FSP -719

MIO-COURE EXECUTION ACCURACY

_r 5641.3 SGR 574.9 SG3 215.5

RRT .7220 RRF .7054 RTF .9456

5670.5 R_3 .0279 RI3 ,9458

%! 5656,6 ,S_2 396.7 THA 4.23

RAP 54.62 ECC 1,227J
INJ _ LAT !NJ Z LONG

-50.84 164.04

-50.83 80.89

-]0.84 164.O4

-}0.83 BO,B9

-30.84 164.O4

-30.83 80.89

OR6|T CETERMINATION ACCURACY

ST Z109.3 SR 503.2 SS 514.Z

CRT .9758 CRS -.8599 CST -.9492

LSA 2220.0 MSA 193.8 SSA 23.?

ELI 2165,8 EL2 107.1ALF 13.I4

LAUNCH OATE FEB 12 !969 FLIGHT TIM£ !84.00 ARRIVAL OATE AUG 15 1969

I-_LIO(ENTRIC CONIC

RL 147.69 LAL .(30
RP 108.18 LAP -1.88

RC 171.498 GL J3.54

PLANETOC£NTRIC CONIC

C3 J4.455 VHL 3.B02

LNEPI AZNTH LNCH TIME:

67.45 2l 38 40

112.55 3 11 13

67.45 21 38 40

112.55 3 l! 13

67.45 21 _ 40

112.55 3 11 13

OISTANCE 533.050

LOt. 143.11 VL 26.722 GAL 3.24 AZL 88.09 HCA
LOP 42.77 VP 37.0!9 GAP !0,]0 AZP 90.34 TAL

GP -16.O8 ZAL 71.84 ZAP 160.58 ETS ]08.45 ZAE

259.67 SHA 122.53 ECC .21267 INC 1.9121 VI 30.168

167.83 TAP 67.51RCA 96.47 APO 148.58 vZ 35.030

129,42 ETE 193.23 ZAC 149.44 ETC 182.43 CLP-168.96

0LA 33.61RAL 68.07 RAO 6567.6 VEL II.655 PTH 2.05 VHP 7.269 0PA ?.O_ RAP 56.51 ECC 1.2379

L-I TIE IN! I._T IN! I,_ IN! RT A,_ IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! _ LONG

3982.12 -26.37 169.73 295.79 65.37 22 45 2 3382.1 -29.66 161.78

2941.19 -26.56 9!.70 293.79 65.36 4 0 14 2341._ -29.65 83.74

5982.12 -_6.57 !69.73 293.79 65.37 _2 45 Z 3387.I -Z9.66 161.78

294J,19 -26.56 91.70 29_.79 65.36 4 O 14 _341.? -29.65 83.74

3982.12 o26.57 169.73 293.79 65.37 22 45 2 3382.1 -29.66 161.78

2941,19 -26.56 91.70 293.79 65.36 4 0 14 2341,Z -29.65 83.74

CR_IT OETERMINATION ACCURACY

ST 1959.4 SR 492.9 SS 474.7

CRT .9567 CRS -.8018 CST -.9397

LSA 2064.2 MSA Z15.4 SS4 2E,5

ELI L_15.7 EL2 139.5 ALF 13.60

0IFFERENTIAL CORI@ECTION5

TOE 1.17_4 TRA 1.4974 TC3-6.1024 BAU l.!8(_Y

ROE .3253 RRA .1332 RC3 -.2108 FAU .03341

FOE .3525 FR4 .9636 FC3-2.O012 BSP 18356

BOE 1.2171 8RA I .5033 8C3 6.1061 FSP -698

MI0-COURSE EXECUTION ACCURACY

SGT 5688.8 S&R 569.2 SG3 LF'07.9

RRT .7073 _ .6890 RTF .946_

SG8 5717.2 R23 .0_26 R13 ,9469

SGI 570_.1 S_2 401,4 THA 4.07

LAUNCH 0AT£ FEB 12 1969 FLIGHT TIME I86,00 ARRIVAL CATE AUG 17 ]969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 108.14 LAP -1.7_

RC 173.532 GL II,89

PLANE TO_ENTRIC CONIC

C3 15.278 VHL 3.9(39

LNCH AZMTH LNCH TIM_

69.61 22 6 39

110.39 3 14 14

69.61 2? 6 39

110.39 3 14 14

69.61 22 6 39

110.39 3 14 14

OIFFERENTIAL CORRECTIONS

T0E 1,0567 TRA 1.7555 TC3-5.8238 8AU 1.1902

RGE ,3_46 RRA .J474 RC3 -,1910 FAU ,03124

fOE .2826 FRA 1.0213 FC3-1.7703 8SP 18538

BOE 1.1055 8RA 1.7617 BE3 5,8270 FSP -676

DISTANCE 538.689

LOt. 143.11 VL 26.683 GAL 3,74 AZL 88,27 HCA 262.87 SMA 122.29 ECC .Z1731 INC 1.7335 VI 30.16_

LOP 45.98 VP 37.003 GAP 10.67 AlP _,2| TAL 166,26 TAP 69.13 RCA 95.71 APO 148,86 v_ 35.043
GP -15.46 2AL 68.74 7AP |61.59 ETS 307.13 ZAE 129.49 ETE 192.75 ZAC 151.63 ETC J81,93 CLP-169.BB

OLA 34.39 RAL 71.96 RAO 6567.6 VEL 11.690 PTH _.06 VHP 7.473 OPA 3.28 RAP 58.46 ECC |.2514

L-! TIME IN! LAT [NJ LONG IN! RT ASC IN! AZMTH |NJ TIE PO CST TIM !NJ _ LAT IN! Z LONG

3956.85 -25.38 167,13 298.10 65.97 23 12 35 3356.9 -28,40 159.74

2991.18 -25,37 95.04 298.10 65,96 4 4 6 239t.2 -28.39 87,15

3956.85 -25.38 167.13 298.10 65.97 23 12 35 3356.9 -28,40 159.7a

2991.18 -25.37 95,04 298.10 65.96 4 4 6 2391.2 -28.39 87.15

3956.85 -25.38 16_.13 298.10 65.97 23 12 35 3356.9 -28.40 159,24

2997_8 -25.37 95,04 _98.10 65.96 4 4 6 2391.2 -28.39 87.15

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 5731.6 SGR 563,6 SG3 200,4 ST 1814.7 SR 482.3 S5 447.4

RRT .6935 RRF .6739 RTF .9479 CRT .9268 CRS -,7264 CST -.930J

5GB 5759.2 R'Z3 .0184 R13 .9480 LSA 1913.8 MSA 24_.2 SS4 ?1.5

SGI 5745.0 _2 405._ THA 3,92 ELI 1869.5 EL2 175.8 ALF 13.96

LAUNCH OATE FEB 12 1969 FLIGHT TIHE 188.00 ARRIVAL DATE AUG 19 1969

HELI_ENTRIC CONIC

RL 147.69 LAL ._O LGL 143,1| VL

RP 108.10 LAP -1.55 LOP 49.i8 VP

RC 175,544 GL 10.31 GP -14.91 _AL

PLA_.TOCENTRIC CONIC

C3 |6._89 VHL 4.0_6

LNCH A_NfH LN_H TIME:
?Z.O! 22 36 7

107.99 3 14 21
72.Dl 22 36 7

JO7.99 3 |4 21

110.00 4 ]0 23

110.00 2 23 11

DIFFERI_NTIAL CORRECTIONS

TOE .9_25 TRA _.02_ TC3-3.5024 BAU !.|989

ROE .3268 RRA .1623 RC3 -.1759 FAU .02912

FOE .2165 FRA 1.0772 FC3-1.5479 BSP 18709

_OE .9881BRA 2.0333 B(3 5.5052 FSP "655

OISTANCE 544.292

26.643 GAL 4.27 AZL 88.44 H_A _66.08 SHA

36.987 GAP 11.07 AZP gO.ll TAL 164.69 TAP

65.70 ZAP 162.53 £rs 305.58 ZAE 129.55 ET£

122.05 ECC .22234 INC 1.5573 Vl 30.168

70.77 RCA 94.92 AFrO 149.19 V2 35.056
|9_.31 7AC 153,83 ETC 181.36 CLP-170.79

OLA 33.15 RAL 75,66 RA0 6567.7 VEL 1|.733 PTH 2.07 VHP 7.690 0PA 4,41 RAP 60,45 ECC 1,?681

L-I TIM(: IN! LAT IN! LONG IN! RT AS( |NJ AS'NTH IN! TIME PO CST TIM IN! Z LAT IN! Z LONG

3926.42 -24.12 164.16 302.39 66.55 23 41 33 3326.4 °27.08 156.34

]050.63 -24,11 99.05 302.38 66.33 4 5 J2 _450.6 -27.07 91._g

39_6.42 -24.!2 164.i6 ]0_.39 66.55 _3 41 33 3326.4 -27.08 156.34

]050.63 -24.!| 99.05 ]02.38 66,55 4 5 12 2450.6 -27.07 91._2

2817,22 -29.63 83.30 _04.72 72.13 5 17 20 2217.2 -31.79 74.7_

32137.82 -18.83 108.42 _99.58 EO.93 3 16 39 2607.8 ;_2?56 10! .27

MID-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S_T 5769.7 5GR 557,8 SG3 193.0 ST 1683.1 SR 471 .2 SS 418.1

RRT .6807 RR_ .6_Ol RTF .9490 CRT .8823 CRS -.6338 CST -,9220

5796.6 R'_3 ,0!49 R13 .9491 LSA 1776.2 MSA 273.2 SSA ZO.4

_! 5782.2 _2 407,7 THA 3.78 ELI 1734,6 EL2 ?J 5 .? ALF 14 .JO
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 )

LAUNCH 0AT£ FE6 1_ 1969 rL_T 7;E _90.00 ARRIVAL OAT[ AUG 21 1969

HELJOCENTRZC CONIC

RL 147.69 LAL .OO

RP 108.06 LAP -1.38

R[ 177.535 GL 8.79

PLAt_TOC[NTRIC CONIC

C3 17.509 VHL 4.184

LNEH AZHTH LNCH T]I,_
74.69 23 7 45

IO5.3J 3 10 48

74.69 23 7 45

|Off.g] 9 JO 48
llO.OO 5 15 10

110.OO 2 6 E9

0|STANCE 549.854

LOt. 143.1| VL 26.604 GAL 4.83 AZL 68.62 PICA 269.29 S_IA IZJ.62 [CO .22777 INC 1.3824 VI 30.168

LOP 52,39 VP 36.97J GAP 1J.48 AZP 90.02 TAL 163.12 TAP 72.4l RCA 94.07 APO |49.57 V2 35.069

GP -14.40 ZAL 62.74 ZAP 163.42 ETS 303.82 ZAE 129.60 ET£ 191.92 ZAC 156.05 ETC 180.70 CLP-|71.69

0LA 31.89 RAL 79.|8 RAD 6567.7 VEL l|.785 PTH 2.08 VHP 7.922 0PA 5.47 RAP 62.49 ECC 1.2882

L-I TIME [NJ LAT IN] LONG ]NJ RT AS_ IN] AZHTH IN] T|E PO CST TIH IN] 2 LAT]NJ 2 LONG

9888.40 -22.82 160.64 306.64 67.10 24 12 33 3288.4 -25.72 152.88

3i21.68 -22.81 103.90 306.64 67.09 4 2 50 2521.9 -25.71 96.13

3888.40 -22.82 160.64 306.64 67.10 24 12 33 3288.4 -25.72 152.88

3121.88 -22.8| 103.90 306.64 67.09 4 2 50 2521,9 -25.7| 96.19

2736=64 -31.18 77.53 309.84 75.22 6 0 46 2136,6 -32.89 68.73

932|.64 -|4.94 |14.95 302.40 58.69 3 | 5J 2721.6 -18.95 108.|3

C_I81T DETERf_INATION ACCURACY

ST 1576.9 SR 460.3 SS 403.5
CRT ._203 CR$ -.5309 [ST -.9190

LSA J663,5 HSk 305.9 SSA J9,4

ELI J622.6 £L2 255.9 ALF 13.82

OIFFERENT]AL CCIRRI_CTJCINS

TOE .8048 TRA 2.3159 TC3-§.14OO 8AU I.L:_]37

ROE .3302 RRA .1783 RC3 -.1587 FAU .02698

FOE .1561 FRA 121336 rc3-J .3336 BSP JBTBO
80E .8699 BRA Z.3L_7 8C3 5.1424 FSP -630

M;D-CCURSE EXECUTION ACCURACY

.%7 5802.2 .%R 55_.0 .%3 JB6.0
RRT ,6691 RRF .6484 RTF .9499

.%B 3828.4 R23 .0129 R13 ,9500

.%1 5814.0 SG2 40¢),4 THA 3.66

LAUNCH OAT[ FEB 12 1969 FLZGHT TIN[ 19'_.00 ARRIVAL CATE AUG 23 1969

HELIOCENTRIC r._IC

RL 147.69 LAL .00

RP 108.02 LAP -1.21

R[ 179.508 GL 7.35

PLANETOCENTR|C CONIC

C9 18.965 _ 4.355
LN(J_ A2"NTH LNCH TIN[

77.81 23 43 O

102.J9 3 2 4

77.81 23 43 0

102.19 3 2 4

110.00 5 51 8
1|0.00 I 57 3

OZSTANCE 555.370

LO,. 143.J| VL 16.565 GAL 5.42 AZL 88.79 14CA 272.50 _A 121.59 ECC .23366 IN( 1.2075 V| 30.168
LCP 55.60 VP _.956 GAP 1J,9"Z A2'P 89.95 TAL 161.57 TAP 14,06 RCA 93,18 APO J50.00 V2 35.0_3

GP -13.94 ZAL 59.88 ZAP 164.25 ET5 301.80 244[ 129.64 ETE |91.56 ZAC J58.27 £TC 179.90 CLP-J72.59

8LA 30.63 RAL 82.5J RAO 6567.8 VEL 11.847 PTH 2.10 VHP 8.171 0PA 6.46 RAP 64.57 ECC 1.3J2]
Lo! TINE JNJ LAT IN] LONG IN] RT A_. IN] A2"NTH |NJ T_E PC) [ST 7IM IN] 2 LAT IN] 2 LONG

3837.82 -21.49 J56._3 310.86 67.63 24 46 58 3237.8 -24.33 14B.53

3209.82 -21.47 109.93 3|0.83 67.62 3 35 34 2609._ -24.32 102.23

3837.82 -21.49 156._3 310,86 67,63 24 46 58 3237.8 -24.33 148.53

3209.82 -21.47 109.93 3J0.85 67.62 3 55 34 2609._ -24.32 102.23
2681.49 -32.07 73.48 314.57 ?7.46 6 35 50 2081.5 -33.46 64.52

3414.J5 -J1.62 120.07 _05.54 57.63 2 53 57 _8J4.1 -15.B| 1J3,47

CRB[T 0ETERNrNATION ACCURACY

ST 149|.9 SR 448.5 5S 395.3

CRT .7372 CR5 -.4179 CST -.9208

LSA |571.2 MSA 338,2 SSA I#.3
ELI |529.6 _L2 295.6 ALF 1_.99

DIFF[R_NTZAL CCIRRIECT_(3N$

TOE .667_ TRA 2.616| T(3-4.7657 gAU J ._089

ROE ,334! RRA .I_44 RC3 -.1431 FAU ,0_500

FOE .0973 FRA 1.1867 F(3-J.1410 8SP 18937

BO£ .7461 _RA 2.6_33 8C3 4.76?8 r,_ o -610

NID-COURSE EXECUTZON ACCURACY

SGT 58_0.8 SGR 545.1 SG3 179.1

RRT .6583 RRF .6369 R'IT .9511

5856._ R23 .0J02 R13 .9512
S6[ 384J.9 SG2 409.5 THA 3.54

LAUNCH OATE FEB IZ 1969 FLIGHT TIE 194.00 ARRIVAL CATE AUG 25 ]969

HELIOCENTRIC CONIC

RL 147.69 LAL .00 LOL ]43.|l VL

RP 107.98 LAP -1.03 LOP 58.8| VP

RE 181.455 GL 5.99 GP -13.5l ZAL

PLAN[TOCENTR|C CONIC

C3 _O.690 VHL 4.549
LNCH AZHTH LN_H TIE

81.82 0 29 51
98.JB 2 44 7

100.00 3 44 ._

1OO.OO 2 J1 50

110.00 6 22 J4

1_0.00 I 50 53

DIFFERENTIAL CCRRECTION5

TO[ .52_8 TRA 2.9325 TC3-4.3791 8AU 1.2118

ROE .3387 RRA .2112 Re3 -,128| FAU .02307

FOE .0423 FRA 1.2395 FC3 -.9654 8SP J9072

60E .6238 6RA 2.9401 8C3 4._810 FSP -590

DISTANCE 560._33

26.527 GAL 6.04 AZL 86.97 HC_ 275.7| S_A ]21.36 ECC .24005 INC 1.0316 V| 30.16_

36.940 GAP 12.39 AZP H9,90 T_L 160.03 TAP 75.73 RCA 92.23 _PO 150.50 v2 35.095

57,13 Z4P 165.02 £T5 299.50 ZAE |_9.67 ET£ 191.23 /AC ]60.49 [TC 17_.93 CLP-173.48

OLA 29.38 RAL 85.64 RAO 6567.8 VEL 1|.919 PTH 2.|2 VHP _.43_ CPA 7.39 RAP 66.69 [CO J.3405

L-[ TIE IN| LAT IN| LONG |NJ RT A$_ IN| A2'HTH IN| TIM£ PO_CST T_M _NJ 2 LAT _NJ 2 LONG

3761.40 -20,J4 149.96 315.02 68.14 | 32 33 316|.4 -22.93 242.31

3327.59 -20.12 1|8.10 315.02 68.13 3 39 35 2727.6 -22.91 1J0,46
3133.17 -24.00 103.23 316.53 71.62 4 37 3 2533._ -26.29 97.J_

3431.05 -|6.36 124.03 313.28 64.63 3 9 ] 2_3].1 -19.64 116.7_

2640.03 -32.64 70.38 319.10 79.22 7 6 14 _040.0 -33.78 61.33

3496.96 -8.57 124.53 _]8.8J 56.78 2 49 12 2_97.0 -|_.88 J18.09

HI0-COURSE EXECUTION ACCURACY CR81T OET[RIdINATION ACCURACY

.%T 5854,6 SGR _37,4 _3 I72.5 ST 1437.7 SR 436.4 SS 394.3

RRT .648] RtR_" .6265 Rrr .9523 CRT .6350 CRS -.9054 CST -.9_5

38?9.2 1_3 .0080 R13 .9524 LSA |509.5 MSA 366.1 5SA 17.3

.%_ 5865.0 S_ 408.5 THA _.42 ELl |465.6 EL2 330.7 ALF |_.50

LAUNCH OAT[ FEB 18 1969 FLIGHT TIN[ 19_.00 ARRIVAL 0ATE AUG 27 ]969

HELIOCENTRIC CONIC

RL 147,69 LAL .(30

RP 107.94 LAP -.84
RC 183.384 GL 4.72

PLANE TO([NTR|( CONIC

C3 _.720 VHL 4.767

LNCH A2'NTH LNCH T_E
90.00 2 15 2'2

90.OO I 22 2

1OO.OO 4 35 28

100.00 1 44 37

110.00 6 49 33

110.OO I 46 4J

OISTANEE 566.234

LGL 143.11 VL 26.489 GAL 6.70 42_. 89.15 hV,..A

LOP 6_.03 VP 36.9_ GAP |_.89 AZP 89.87 TAL
GP -13.12 ZAL 34.31 ZAP J65.74 ET5 _96,9l ZA_

278.9_ Silk 1_1.14 ECC .24700 IN(: .8536 Vl 30.|6_

J58._0 TAP ?7.42 RCA 91.22 APO 151.06 V2 95.108
|29.70 ETE 190.92 ZAC 16_.7| ET( 177,72 CLP-|74.37

OLA 2_.J 5 RAL 88.57 RAO 6367.9 }/EL J_.004 PTH 2.J4 VHP #.?_5 DPA 8.23 RAP 6_.84 ECC J.3739

L-[ TIN[ _NJ LAT |NJ LCNG |NJ RT A._ _NJ AZNTH ]NJ T[PIE PC) C$T T;N IN] 2 LAT IN] 2 LONG

3480.56 -20.94 129.66 320.00 70.49 _ 13 22 2860.6 -23.4| 121.86

3653.61 -16.63 J40.5_ 3J8.22 66.75 2 2_ 56 3053.6 -|9.64 133.14

3028.87 -2_5.0fl 9_.16 3_l.74 74.80 5 25 57 2428.9 -27,88 89.84
3580.54 -lJ,80 132.79 315.83 62.34 _ 44 |7 2980.5 -|5.41 125.87

2608.13 -33.02 67.97 3_3.49 80.60 ? 33 21 2008.1 -33.96 58.86

3574.04 -5.67 128.62 312,16 56._3 2 46 |5 2974.0 -10.0? 122.29

CRS_T OETER_4_NAT_OM ACCURACY

ST |4|4.8 SR 424.1 SS 39_.9

CRT ._198 CR$ -._7 CST -.9403

LSA |480.4 HSA 386.0 55A 16.4

EL| 1433.1 EL2 357.7 ALF 9.45

01YFERENTIAL COR/_ECTIO45

TOE .3754 TRA 3.2667 TC3-3.9891 BAU 1.2JL_

ROE .344_ RRA .2283 RC3 -.1137 FAU .0212J

FOE -.0089 FRA 1.29"_3 rE3 -.8081 8SP 19190

B0E .5093 _RA 3.2747 8C3 3.9907 FSP -570

NIO-CCURSE EXECUTION ACCURACY

.%T 5873.7 _ 529.1 .%3 166.1

RRT .6391RK_ .6171RTF .9537

S_ 5897.4 _3 .0061 R13 .9537

.%1 5883,4 SG2 406.2 THA 3.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH DATE FEB 12 1969 FLIGHT TII,_. 198.00 ARRIVAL DATE AUG ?9 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 107.9(] LAP -.66

RC 185.791 GL 3.52

PLANCTOCENTRI{ CONIC

C3 75.]04 VHL 5.010

LNCH AZMTH LNCH TII_.

9O.OO 3 J6 29

90.00 0 42 48

1(30.00 5 iI 45

100.00 I 30 I4

110.00 7 14 47

II0.00 J 43 41

O|STAN_E 571.566

LOt. 143.1J VL 26.451 GAL 7.40 AZL 89.33 HCA 28?.14 SMA 17D.92 ECC .25457 INC .6723 Vl 30.168

LOP 65.24 VP 36.910 GAP 13.42 AZP 89,86 TAL 156.99 TAP 79.13 RCA 90.14 APO 151.70 V? 35.12D

GP -I2.77 ZAL 52.01 ZAP 166.39 ETS 294.01ZAE 129.70 ETE 190.64 ZAC 164.92 ETC 176.15 CLP-175.76

DLA ?6.96 RAL 91.32 RAO 6568.0 VEL |2.103 PTH 2.|7 VHP 9.035 OPA 9.06 RAP 71.01ECC 1.4131

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME FC) CST TIM INJ ? LAT INJ ? LONG

3340.3_ -_3.84 120.40 325.48 74.25 4 12 10 1740.3 °25.77 11?.76

3842.7! -11.73 151.76 3L_0.43 63.83 J 46 51 3142.7 -14.66 144.78

2968,75 -27.06 93.98 326.40 76.78 6 1 I4 2369.7 -78.6! 85.52

3689.51 -8.29 138.97 3J8.88 61.18 Z 31 43 _389.5 -12,07 !32.73

2583.76 -33.27 66,1! 327.77 81.67 7 57 5! 1983.8 -34.07 56.96

3647.27 -2.89 132.46 315,56 55.92 2 44 28 5047.5 -7.34 176.71

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5888.2 _ 520.1 .%3 160.2 ST 1422.3 SR 417.0 S5 408.0

RRT ,6_08 RRF" ,6092 RTF .9551 CRT ,4027 CRS -.1109 CST -,9535

SGB 5911.2 R_3 .0050 R15 .9551 LSA 1483.9 MSA 396.1 SSA !5.6

S_1 5897.4 ._G2 402.9 THA 3.20 ELI 1452.7 EL2 374.3 ALF 7.14

DIFFERENTIAL CORRECTIONS

TOE .2257 TRA 3.6232 TC3-3.5976 BAU 1.2079

ROE .3506 RRA .2463 RC3 -.0995 FAU .01939

FOE -.O552 FRA 1.3469 FC5 -.6666 B,SP 19209

BOE .4169 BRA 3.6315 BE3 3.5990 FSP -548

LAUNCH DATE FEB 12 1969 FLIGHT TIME L_30.O0 ARRIVAL DATE AUG 3J 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 107.87 LAP -.47

RC 187.175 GL 2.41

PLANE T(XENTRI( CONIC

C3 27.896 VHL 5.282 DLA

LNCH AZMTH LNCH TIME L-I TIME

90.00 3 54 18 3273.89
90,00 0 25 25 3961.42

100.00 5 41 47 2927.34

100.(30 I 20 37 3783,20

llO.O0 7 37 _ 2365,68

110.00 I 41 31 3717.63

DIFFERENTIAL CORRECTIONS

TOE .0664 TRA 3.996i TCA-3.LPZAfl 8AU 1,2026

ROE .3575 RRA ,2640 RC3 -,O866 FRO .01760

FOE o.1005 FRA 1.4005 FC3 -.5460 8SP 19314

ROE .3634 eRA 4.0048 BE3 3.2247 FSP -530

DISTANCE 576.815

LOL 143,11 VL 26.414 GAL 8.15 A1"l. 89.51HCA 285.36 SMA 120.70 ECC .26282 INC .4864 VI 30.168
LOP 68.46 VP ]6.895 GAP 19.99 AZP 89.87 TAL 155.51 TAP 80.87 RCA 88.98 APO 152.43 v? 35.137

GP -12.44 2_L 49.66 ZAP J66.99 ET$ 290.76 ZAE 129,70 ETE 190.38 ZAC 167.12 ETC I74.04 CLP-J76.16

25,81RAL 93.88 RA0 6568.1 VEL 12.218 PTH Z.?0 VHP 9.369 DPA 9.80 RAP 75,21 ECC 1.459J

INJ LAT INJ LONG JNJ RT AS_ INJ AZMTH INJ TIME F_ CST TIM INJ Z LAT INJ 2 LONG

-24.99 115.88 330.16 76.24 4 48 51 2673.9 -26.64 107.60
°7.59 158.59 323.39 62.64 J 3J 27 336j.4 -11.19 J5j.77

-27.67 91.05 330.89 78.20 6 30 34 2327.3 -79.01 87.5!

-5.18 J44.J9 9_2.07 (W3.52 Z 23 40 3J85.2 -9.07 137.56

-33.44 _1.79 931.97 8Z.47 8 20 8 1965.7 -34.17 55.55
-.20 |36,J3 318.98 55,82 2 43 28 3J17.6 -4.68 129.92

MI0-CCURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

._T 5898.0 _ 509.7 S_3 154.4 ST |450.0 SR 599.2 s5 419.5

RRT .6225 RRF ,6011 RTF .9567 CRT ._869 CRS -.0796 CST -.9653

SG8 5920,0 R_3 ,0035 RI3 .9568 LSA 1509.8 MSA 397.4 5SA 14.8

S61 5906.6 t, G2 398.9 THA 3.09 ELI I454.8 EL2 381.1 ALF 4.85

LAUNCH 0A TE F£(3 1? 1969 FLIGHT TI_ 202.00 ARRIVAL DATE SEP ? 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00 LOL 143.11 VL

RP 107.85 LAP -.28 LOP 71.68 VP

RE 189.037 GL 1.38 GP -12.J4 ZAL

PLANE TOCENTRIC CONIC

C3 31.166 VHL 5.583

LNcH AZMTH LNCH TINIE L-I TIME

90.00 4 24 39 3230.27
•90.00 0 I4 3 4060.54

100.00 6 7 47 _897.77

100.00 I 13 37 5868.27

110.00 7 57 57 2553.08
110.00 I 39 56 3785.72

DIFFERENTIAL CORRECTIONS

TOE -.0978 TRA 4.3917 TC3-2.8639 8AU 1.1937

ROE .3646 RRA .2818 RC3 -.0745 FAU .01590

FOE -.1428 FRA 1.4557 FC5 -.4418 BSP |9400

BOE .3775 BRA 4.4007 BC3 2.8649 FSP -512

DISTANCE 581.968

26.378 GAL 8.94 AZL 89.7| NCA 288.58 SMA 120.49 ECC .27183 INC .7946 vl 30.J68

36.880 GAP 14.60 AZP 89.91 TAL 154.06 TAP 82.63 RCA 87.74 APO 153.24 V? 35.J44

47.44 2AP 167,51 ETS 287.15 ?AE 129.67 ETE 190.14 ?AC 169.29 ETC 17l.O7 CLP-177,07

DLA 24.70 RAL 96.26 RAD 6568.2 VEL 12.351 PTH 2,23 VHP 9.732 DPA 10.48 RAP 75.43 ECC 1.5179

INJ LAT INJ Lc_¢ INJ RT A,_ INJ AZMTM INJ TiME POCST TiM iNJ ? LAT INJ ? LONG

-25.67 112.86 354.57 77.61 5 18 29 2630.3 -27.12 104.49

-4.45 164.19 326.54 62.01 I 21 44 3460.5 -8.16 157.47

-28.06 88.94 335.12 79,25 6 56 5 2297.8 -29.26 80.34

-2.31 148.88 325.36 60.19 2 18 5 3268.3 -6.26 147.3_

-33.55 63.76 336.11 83.03 8 40 30 1953.1 -34.15 54,57

2.40 139.69 322.41 55.89 Z 45 I 3185.7 -2,09 133.48

ORDIT DETERMINATION ACCURACY

ST 1494.8 SR 386.Z SS 43?.9

CRT .|815 CRS .0587 CST -.975D
LSA 1554.9 MSA 391.4 55A 14.?

EL| 1496.5 EL2 379.4 ALF ?.87

MID-COURSE EXECUTION ACCURACY

,_T 5903.2 SGR 498.3 S_3 148.9

RRT, .6145 RRF .5935 RTF .9586

S_8 5924.| R23 ,0024 RI3 ,9586

SG1 5911.1 S_2 392.6 THA 2.98

LAUNCH DATE FEB 1_ 1969 FLIGHT TIME 204.00 ARRIVAL DATE SEP 4 1969

HELIOCENTRIC CONIC

RL 147,69 LAL .O0

RP 107.79 LAP -.09
RE 190.875 GL .42

PLANETOCENTRIC CONIC

C3 34.996 VHL 5,916

LNC.H AZMTH LNCH TIME
9O.OO 4 50 39

90.00 0 5 47

I(30.OO 6 30 46
100.DO 1 8 15

IlO.O0 8 16 45

110.00 1 38 46

DISTANCE 587.007

LOL 143,11VL 26.541 GAL 9.B0 AZL 89.90 HCA 291,80 SMA 120.28 ECC .28171 INC .0949

LOP 74.90 VP 36.865 GAP 15.27 AZP 89._N_ TAL 152,64 TAP 84.44 RCA 86.40 APO 154.17

GP -11.87 ZAL 4_.35 ZAP 167.96 ETS 289.J6 ZAE 129.65 ETE 189.91 ZAC 171.41 ETC 166.63

DLA 23.63 RAL 96.47 RAD 6568.4 VEL 12.505 PTH 2,26 V'HP 10,127 _PA 11.10 RAP 77.66

L-I TI/4_ INJ LAT INJ LONG [NJ RT AS( INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT
32OO.01 -26.09 110.74 338.82 78.59 5 43 55 2600.0 -27,40

4149.2Z -1.60 169.15 929._0 61.72 I 14 56 3549.2 -5.37

2876.89 -28.32 87.44 339.29 80,00 7 I8 43 2276.9 -29.41

3947,57 ,38 153,23 328,70 60.1l 2 14 3 3347,6 -3.60

2545.32 -33.61 63,16 940.19 83.38 8 59 10 1945.3 -34.16

3851.91 4.92 143.15 325.87 56.13 Z 42 58 325J.9 .44
DIFFERENTIAL CORRECTIONS

TOE -.2672 TRA 4.8123 TC3-2.5220 8AU 1.IB03

RDE .3726 RRA .2993 RE3 -.0631FAU .01426

F_E -.1827 FRA 1.5127 FC3 -.3527 BSP 19463

DO[ .4585 _RA 4.82J6 BC3 2.5228 F.$*O -495

MID-COURSE EXECUTION ACCURACY

SGT 5903.8 SGR 485.7 SG3 143.6

RRT .6065 RRF .5863 RTF .9607

S,_ 59?.5.7 R'Z3 ,0014 R13 .9607

,_G| 5911.2 SG2 _85.7 THA 2.87

Vl 30.168

V2 35.155

CLP-177.99

ECC 1.5759

INJ 2 LONG
102.37

162.49

78.81

146.70

53.96

136.93

ORBIT DETERMINATION ACCURACY

ST 1550.7 SR 373.1SS 447.5

CRT .0893 CRS .0957 CST -.9824

LSA 16_?.2 MSA 380.4 55A 13.5

ELI 1551.0 EL2 371.5 ALF 1.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-69)

LJUNCH OATE_ FE(3 |2 |969 FLIGHT TIME 206.00 ARRIVAL CATE SEP 6 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 107,76 LAP .10

RE 192,690 GL -.47

PLANE TOCENTR I C CCiq ] C

C3 39.49_ VHL 6.284

LNC.H AFMTH LNCH TIP4E

90.00 § 13 13

9(3.00 23 55 29

10/3.00 6 51 16

100.00 1 4 I

110.00 8 33 55

110.00 1 37 53

OIFFERENTIAL CORRECTIONS

TOE -.4369 TRA 5.2640 TC3-2.1962 BAU 1.1598
ROE .3814 RRA .3166 RC3 -.0522 FAU ,01258

FO[ -.2|gO FRA 1.5737 FC3 -.2757 8SP 19423

80E .5814 (3RA 5,2733 BE3 Z.1968 FSP -475

0I$TAN(E 591.914

LCL 143.11 VL 26.306 GAL 10.71 AZL 90.11 HCA 295.02 S_4A 120.08 ECC .29256 INC .1128 Vl 30.168

LOP 76.13 VP 36.850 GAP 15.99 AZP 90,05 TAL |51.27 TAP 86,29 RCA 84.95 APO 155.21 V2 35.166

GP -11.62 ZAL 43.41 ZAP 168.33 FT$ 278.80 ZAE 129.56 ETE 189.69 ZAC 173.43 ETC 159.40 CLP-178.92

OLA 22.62 R4L I00,51 RAO 6568.5 VEL 12.683 PTH 2._0 VHP 10.558 OPA 11.66 RAP 79.69 ECC 1.6499

L-I TINE IN! LAT XNJ _ IN! RT AS( _NJ A_ITPt IN! 71ME PO (ST TI_t IN! 2 LAT IN! 2 LCW6

3179.18 -26.36 109.28 342.95 79.27 6 6 12 2579.2 -27.58 100.82

4231 .IO 1.04 173.72 333.11 61.70 25 6 0 3631.1 -2.75 167.{39
2662.91 -28.48 86.44 343.37 B0.50 7 39 l 2262.9 -29.50 71.78

4022.60 2.92 157.35 332.07 £0.24 2 11 3 3422.6 -i ,06 150.83

2541.68 -33.64 62.gO 344.22 83.53 9 16 17 1941.9 -34.17 53.70
3916.40 7.36 146.56 329.33 56.52 2 43 JO 3316,4 2.91 140.30

HI0-CC_R,_ EXECUTION ACCURACY ORBIT 0£TERHINATION ACCURACY

SGT 5900.4 5t_R 472.3 ,%3 I38.7 .ST 1612,5 SR 360.2 SS 462.8
RRT .5987 RRF .5797 RTF .9629 CRT .0127 CRS .1404 CST -,9878

S_ 5919.3 R23 .0012 RI3 .9629 LSA 1676.2 HSA 366.6 SSA 12.9

561 5907.2 SG2 377.8 THA 2.75 ELI 1612.5 EL2 360.1 ALF .17

LAUNCH OATE FEE] 12 1969 FLIGHT TIME _8.00 ARRIVAL (]ATE SEP P 1969

HELIO(ENTRIC CONIC 0ISTAN(£ 596.659

RL 147.69 LAL .OO LOL 143.1I VL 26.271 GAL 11.70 AZI. gO.33 PICA 298.25 SHA I19.88 ECC .30451 INC .3329 Vl _3.166
RP JO7.73 LAP .29 LCP 81.36 VP 36.835 GAP J6.78 AZP 90.16 TAL 149.94 TAP _.19 RC,_ 63.31_ APO J36.3_ V2 35.277

RE 194.480 GL -| .28 GP -11.38 ZkL 41.61 ZAP 168.61 ET5 274.08 ZAE 129.47 ETE I89.48 ZAC 175.25 [TC 146.32 CLP-179.87

PLANE TC_ENTRIC CONIC

C3 44.776 VHL 6.691 OLA 21.67 RAL 102.39 RA0 6568.7 VEL 12.890 PTH 2.35 VHP I1.030 0PA 12.17 RAP 82.13 ECC 1.7369

LNCH A2)4TH LNCH TIME L-I TINE JNJ LAT IN! _ JNJ RT ASC IN! AZMTH IN! TIME PO C$T TIM IN! 2 LAT ZNJ 2 LONG

90.O0 3 33 20 3165.63 -26.53 108.32 346.98 79.72 6 26 6 2565.6 -27.68 99.84
90.OO 23 50 24 4308.01 3.52 178.01 336.43 61.88 25 2 12 3708,0 -.27 171.38

JDO.O0 7 9 47 2854.65 -28.57 85.84 347.37 _0.8I 7 57 22 2254.7 -_9.54 77.J7

100.00 10 _4 4094,22 5.33 161.30 335.46 60.54 2 6 48 3494._ 1,37 154.76

110.00 8 49 37 2542.31 -33.64 62.93 348,19 83,52 9 31 59 1942.3 -34.17 53.73

110.00 1 37 13 3979.32 9.71 149.92 332.78 57.06 2 43 33 3379.3 5.30 143.60

OIFFEK_NTIAL CC_IECTIONS HI0-O0bWSE [_CUTION ACCURACY ORbiT 0FTERI4_NATION ACCURACY

TOE -.6216 TRA 5.7421 TC3-I .8971 BAU 1.1359 _T 5892,3 5,_ 457.3 S_3 133.9 ST 1675.7 SR 346.8 SS 478.9

ROE .3903 RRA .3329 RC3 -.0426 FAU .OIl[X! RRT .5899 RRF .5722 RTF .9653 CRT -.0547 CRS .1807 CST -.9916

FO£ -.2_54 FR4 1.6364 FC3 -.2127 8SP 19474 S_8 5910.0 R23 .0006 RI3 .9653 LSA 1741.9 HSA 350.9 SSA 1_.3

BOE .7340 BRA 5.7517 6C3 1.8976 F.SP -459 561 5898.5 SG2 368.8 THA 2.63 £L1 1675.9 £L2 346.2 ALF J79.32

LAUNCH 0ATE FEB 12 1969 FLIGHT TIME 210,00 _RRIV_L CATE SEP |O 1969

HELIOCENTRIC CC_IC DISTANCE 601.212

RL J47.69 LAL .DO LOL J43.JJ VL 26.237 GAL J_'.77 AZL 90.57 H(4 30J.4_ SHA J19.69 ECC .3J770 INC .5679 VJ 30.168

RP 107.70 LaP .48 LCP 84.58 VP 36.820 GaP 17.64 AZP 90.30 TAL 148.68 TaP 90.15 RCA 81 .66 APO 157.7! v2 35.187

RE 196.245 GL -2.03 GP -11.17 ZAL 39.95 ZAP 168.80 ETS 269.03 ZAE 129.35 £T£ 189.28 7AC 176.55 [TO 121.08 CLP 179.15

PLAN_ TOCENTR 1C CONIC

C3 51 ,01d VHL 7.142 CLA Z0.77 RAL 104,12 R_0 6568.9 VEL 13.129 PTH 2.40 VHP 11.550 OPa 12.62 RaP 84.36 [CC 1.8396

LNCH AZNTH LNCH TIME L-| TIME IN! LAT IN! LONG IN! RT ASC IN! A2_4TH IN! TIH[ PO C$T TIM IN! 2 LAT IN! 2 LONG

90.00 5 fll 19 3157.97 -26.62 I07.78 350.91 79.98 6 43 57 2558.0 -27.74 99.29

90.00 23 46 1E 4380,93 5.85 182.11 339.80 62._4 24 59 13 372;0.9 _.09 175,45

1(30.00 7 26 27 2851.23 -28.61 85.59 351.29 80.93 B 13 58 2251.2 -29.56 76.92

100.00 O 57 41 4162.91 7.61 165.12 338.64 61.0l 2 7 4 3562.9 3.69 158.53

lZO.O0 9 3 57 2546.21 -33.61 63.23 352.10 83.34 9 46 23 1946.2 -34.16 54.03

lZ0.OO 1 36 41 4040.69 11.96 153.25 336.23 57.74 2 44 _ 3440.7 7.61 146.85

O|FFERENTIAL CORR1ECTIONS MID-COURS_ EXECUTION ACCURACY" _RB[T OF'TERMINATION aCCURaCY

TO_ -,8097 TRA 6.2539 TC3-1.6200 8AU 1.1051 S_T 5879.2 S(_ 44|.0 S_3 129.4 ST 1737.| SR 333.3 55 495.5

ROE .40GI RRA .3480 RC3 -.0338 FAU .00943 RRr ,5805 RRF .5642 RTF ,961_0 CRT -.1109 CRS .2147 CSr -.994_

FOE -.2905 FRA 1.7032 rE3 -.1601 _SP 19489 _ 5895.7 R'23 .O(301 RI3 .9680 LSA 1806.l MSA 334.6 $SA I1 .8

_OE .9032 _RA 6.2636 BC3 ! .6203 FSP -444 S_I 58_4.8 S_2 358._ THA 2.50 EL! 1737,5 EL2 331 .! ALF !78.73

LAUNCH OATE FEB 12 1969 FLIGHT TIME 212._O ARRIVAL (_AT£ SEP 12 1969

H_L IOCENTRIC CONIC

RL 147.69 LAL .00

RP 107.67 LAP .67

RC 197.986 GL -2.72

PLAN_ TC_.F,NTR I C CONIC

C3 58.405 VHL 7.642

LN_H AZNTH LN(H TIME
90.00 6 7 26

90.00 _3 4? 4O

100.OO 7 41 ?9

1OO.OO O 55 I4

J lO.OO 9 J6 59

110.00 1 36 13

OI $TAN(£ _5.531

LC_ 143.11 VL 26.203 GAL 13.94 AZL 90.82 HCA 304.7! SMA 119.50 ECC .33232 INC ,8!78 V! 30.168
LCP 87.81 VP _.B05 GAP 18.59 AZP 90.47 TAL 147.49 TAP 9_.19 RCA 79.79 APO 159.2! V2 35.196

GP -10.97 ZAL 38.43 ZAP 168.87 £TS 263.69 ZAE 129.19 ET£ 189.08 7AC _76.70 ETC 83.74 CLP J78.13

OLA 19.92 RAL 105.70 RAO 6569.1 V_L 13.408 PTH 2.45 VHP 12.125 0PA 13.01 RAP 86.57 ECC 1.9612

L-I TIME INJ LAT INJ LONG IN! RT AS( INJ AZHTH |NJ TIH_ PO CST TIM INJ 2 LAT INJ 2 LONG
3155.21 -26.66 107.59 354.75 80.07 7 0 2 2555.2 -27.76 99.09

4450.46 8.03 1_6.05 343.15 62.76 24 56 50 3850.5 4.32 179.34

2851.96 -28.60 85.64 355,11 B0.90 B 29 J _252.0 -29.56 76.97

4_28.95 9.77 168.83 342.22 61.61 2 5 43 3629.0 5.91 162.18

7553.17 -33.55 63.77 355.93 83.03 9 59 3? 1953.? -34.!5 54.58

4100.50 14.1I 156.55 339.67 58.54 2 44 34 3500.5 9.84 !50.04

MID-CCUR_ E_ECUTION ACCURACY CR6IT 0ETERMINATION A_CURACY

S_T 5862.3 5_R 423.6 SG3 125.1 ST 1796.4 SR 3!9.7 SS 522.7

RRT .5695 Rf_ .5551RI"F .9708 CRT -.1605 CR$ .2436 CST -.9961

560 5877.6 R23 .0004 RI3 .9708 LS_ 1868.5 NSA 317.9 SSA IJ.3

561 5867.3 S_ 347.9 THA 2.36 £L1 1797.2 EL2 315.4 ALF 178,31

DIFFERENTIAL CORRECTIONS

TOE-1.0099 TRA 6.8047 TC3-1.3643 B4U 1.0655

ROE ,4106 RRA .3616 RC3 -.O_60 FAU .00785

FOE -.3244 FRA 1,7753 FC3 -.JI64 BSP I9527

8OE 1.0902 8RA 6.8143 Be3 1.3646 FSP -429
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH OAT[ r£8 I2 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 107.64 LAP ;B6

RE 199.7OI GL -3.36

PLANE TOCENTRZC CONIC

C3 67,207 VHL 8.198

LNCH AZMTH LNCH TIME

90.00 6 21 53

90.00 23 39 36

1(30.00 7 55 2

IOO.OO O 53 4

llO.O0 9 Z8 48

llO.OO I 35 47

FLIGHT TIN? 214.00 ARRIVAL DATE SEP 14 1969

DISTANCE 609.565

LOL 143.11 VL 26.17! GAL 15.21 A2'L 91.09 PiCA

L_ 91.05 VP 36,79J GAP 19.64 AZP 90.67 TAL

GP oi0.79 ZAL 37.05 ZAP 168,83 £TS 2fl8.I5 ZAE

307.93 5NA 119.32 ?CO .34858 INC 1.0892 Vl 30.168

]46.38 TAP 94.32 RCA 77.72 APO 160.91 VZ 35.205

128.98 ETE 188.88 ZAC 175,64 ETC 55.58 CLP 177.O8

0LA 19,13 RAL 107.13 RAO 6569.3 VEL 13.732 PTH 2.51 VHP 12.763 0PA 13.36 RAP 88.75 ECC 2.1061

L-t TII4E IN| I._T IN| _ |NJ RT A,_C IN| AZNTH IN| Till[ PO CST T|H IN| 2 LAT IN| 2 LONG

3156.60 -_6.64 |O7.68 358.47 BO.O5 7 14 30 2356.6 -27.75 99.19

4§16.9J 10,08 |89.85 346.46 6].40 24 54 53 38|6.9 6.43 183.08

2856;Z_ -_.f15 85._ 358.84 80.75 8 42 38 2256.3 -29.53 77.29

4292.49 I|.BJ J72.46 345.56 62.34 2 4 37 3692.5 8.Ol J65.72

2362.85 -33.47 64.51 359.68 82.60 10 II 31 1962.8 -34.13 55.33

4138_66 I6.|5 159.112 343.07 59.45 2 45 6 3558.7 J1.96 153.20

OIFFERENTIAL CORRIECT|ONS N|0-C_UR._E EXECUTION ACCURACY OI_IT DETERNINATION ACCURACY"

TOE-1.2131 TRA 7.4032 TC3-1.1278 BJ"J 1.0|33 .%T 5842.1 SGR 405.1 SG3 121.0 ST 1849.6 SR 306.3 SS 530.6

ROE .4219 _ .3732 RC3 -.0189 FAU .00619 RRT .5573 RRF .5450 RTF .9737 CRT -.2_H CRS .2676 CST -.9974

FOE -,3567 FRA I .854fl FC3 -.0797 8SP |9438 S¢_ 5856.1 R_3 .0007 R13 .9737 LSA 1925.0 NSA 301.6 SSA 10;7

(30(_ 1.2844 BRA 7,41L=6 gO3 1 .J5BO FSP -4j3 _1 5846.5 SG2 3_6.1 THA Z,22 ELI 1850.7 EL2 299.9 ALF 178.O4

LAUNCH DATE rEg 1Z 1969 FLIGHT TIN? 216,OO ARRIVAL 0ATE 5EP 16 1969

HELIOCENTRIC CONIC DISTANCE 613.247

RL 147.69 LAL .00 LQ. 143..11 VL 26.140 GAL 16.62 /,21. 91.39 P_C.A 311.J7 944 119.14 ECC .36672 INC 1.3857 Vl 30.168

RP 107.62 LAP 1.04 LOP 94.28 VP 36.776 GAP _.82 AZP 90.91 TAL 145.38 TAP 96.55 RCA 75.45 APO 162.83 V2 35.2J3
RC L_OI .391 GL -3.94 GP -10.62 ZAL 35.82 ZAP 168.66 ETS 252.49 2AE 128.72 ETE 188.68 ZAC 174.01 ETC 40.87 CLP 175.98

PLAN[TOCENTRIC CONr.C

C3 77.750 VHL 8.828 DLA 18.39 RAL 108.40 RAO 6569.5 V_L |4.1|0 PTH 2.57 VHP 13.476 0PA 13.6_ RAP 90.90 ECC 2.2796

LNCH 4ZMTH LNCH T_I4E L-I TIN? IN| LAT IN| LONG IN| RT ASC IN| A5_4TH IN| TIN? PO CST TIM IN| 2 LAT JNJ Z LONG

90.00 6 34 47 3J61.50 -26.38 108.03 2.07 79.86 7 27 _9 2561.5 -27.71 99.55
90.OO 23 36 52 4580.40 11.99

lOO.OO 8 7 JO 2663.62 -28.47
1130.O0 O 51 7 4353.51 13.7J

JJO,O0 9 39 27 2574.87 -33.36

110.OO I 35 19 42|5.03 18.07

DIFFERENTIAL CORRIECT IONS

TOpoi .4318 TRA l_.Oi_J 9 TC3 -.91_ _AU ,,9_

ROE .4338 RRA .3817 RC3 -.0129 FAU .00453

rO£ -.3805 FRA I .9398 FC3 -,0504 eSP J9446

80£ I .4961 BRA 8.0550 BE3 .9159 FSP -399

193.34 349.73 64,]6 24 53 13 3980.4 8,42 186.68
_£_49 2.44 8(_.48 _ 5_ 53 --_'z_r3--,6 -29.49 ?? .83

175.99 348.96 63.J7 2 3 40 3753.5 lO.gO 169.16

65.43 3.32 82.06 10 22 _2 1974.9 -34.10 56.27

163.06 346.43 60.48 2 45 34 5615.0 14.00 156.3J

NIO-COURSE [X_CUTICN ACCURACY OR6IT OETERM.rNA_rION ACCURACY

__3-8i6.:_ S_ _5.1 SG3 jjT._ Sf: I_7._ sR 292.6 SS r_O.l

RRT .§421 RRF .5320 RTF .9766 CRT -.23g0 ERS .2914 (ST -,_983

SGB 5829.1 R23 .OOlO RI3 .9766 LS_ 1976.6 NSA 285.1 5SA 10.2

$61 5820.2 SGZ 323.4 THA 2.06 ELl 1896.7 EL? 284.0 ALF 177.84

LAUNCH DATE FEB 17 1969 FLIGHT TIN? 218.00 _RRIVAL CAT£ SEP 1# 1969

HELIOCENTRIC CONIC 0ISTANCE 616,491

RL 147.69 LAL .00 LOL 143.11 VL _6.110 GAL 18.17 AZL 91.71 HCA

RP I07._9 LAP 1.22 LOP 97.52 VP 36.763 GAP _.13 AZP 91.L_ TAL

RC 203.056 GL -4.47 GP -IO.4_TAL 34.74 ZAP 168.34 ETS 246.80 ZA£
PLAN_ TOC[NTRIC CONIC

C3 90.463 VHL 9.511 OLA 17.72 RAL 109._2 RAO 6569.8 VEL 14.554 PTH

LNCH AZNTH LNCH T[HE L-Z T_HE _NJ LAT jNJ LONG [NJ RT ASC IN| A5"MTH IN| T|HE

_O.OO 6 46 13 3169.38 -26.49 108.59 fl.53 79,60 7 39 3

90.00 23 34 23 4640.94 13.76 197.10 352.92 65.0l 24 51 44

IOO.00 8 17 56 2873.60 -28.35 87.21 5,9] 80.12 9 5 50

lOO.O0 0 49 17 44|1.95 |5.48 179.43 352.08 64.10 2 2 49

110.00 9 48 56 2588.90 °33.22 66.51 6.83 61,44 J0 32 5

JIO.gO I 34 46 4269.41 19.86 166.26 349.72 61.59 2 45 56

0IFFERENTIAL CCR_CTIONS HID-COURSE EX[CUTION ACCURACY

r0E-J .6620 TRA 8.7450 T(3 -.7233 BAU .8748 5GT 5786.2 5C,R 364.0 SG3 113.4

ROE .4470 RRA .3865 RC3 °.0078 FAU .O0_75 RRT .5235 RRF .5156 RTF .9795

FOE -.4244 FRA 2.0342 F(3 -.0263 B_P 19437 SGB 5797,6 RE3 .0016 R13 .9795
BOE 1.7211 BRA 8.7535 8C3 .7233 FSP °387 ,_1 5789.3 SG2 309.9 THA I .89

314.40 5HA 118.97 [CC .3_705 INC

144.50 TAP 96.90 RC_ 77.9? APO

12_.40 ETE 188.4_ ZAC 172._I ETC

1.7131 VJ 30.168

165,02 v2 35.221

32.93 CLP 174.83

2.64 VHP 14.777 OP_ 13.90 RAP 93.00 £CC 2.4BBH

P_ CST TIN IN| 2 CAT IN| 2 LONG

2569.4 -27.65 I(30.12

4040.9 10.28 190.15

2273.6 -29.43 78.57
3811.9 11.87 172.49

1988.9 -34.05 57.36

3669.4 15.91 159.36

ORBIT D[TERMINATION ACCURACY

ST 1938.2 SR 279,1 55 57J.0

CRT -.2735 CRS .3139 CST -.9989

LSA L:_0_1.9 HSA 269.0 SSA 9.7

ELl 1939.8 £L2 268.2 ALF 177.70

LAUNCH OATE FEB 12 1969 FLIGHT TIME 2_.00 ARRIVAL CAT? SEP _ 1969

HELIOCENTRIC CONIC

RL 147.69 LAL .00 LOL J43.11 VL

RP 107.57 LAP 1.40 LOP 100.75 VP

RC 204.697 GL -4.96 GP °10.31 ZAL
PLAN_ TC_NTR_C CONIC

C3 105.909 VHL 10.291

LNCH AZNTH LNCH TII,_
90.00 6 56 14

90.OO 23 32 2

100.00 8 27 23

JO0.O0 0 47 29

110.O0 9 57 15

110.00 I 34 6

0IFFER1ENTIAL CORRECTIONS

TOE-I.g046 TRA 9.5089 TC3 -.5495 BAU .7781

.4616 RRA .3865 RC3 -,00_6 FAU .00080

FOE -.4590 FRA 2.1394 rc3 -.OO66 BSP J93_3

8OE 1.9597 _RA 9.5167 BC3 .5496 FSP -374

0ISTAN(.E 619.186

26.081 GAL 19.89 AZL 92.08 t4CA 317.63 5_A 118.81ECC .40991 INC Z.079_ Vl 30.168

_6.749 GAP 23.62 A2'P 91.54 TAL 143.78 TAP 101.41RCA 70.11AF_ 167.5_ V2 35.228
33.81ZAP 167.88 ET5 241.16 ZAE 128.00 ETE J88.26 ZAC 170.39 ETC 28.21 CLP 173.59

OLA 17.10 RAL 110.48 RAO 6570.0 VEL 15.075 PTH 2.71 VHP 15.181 0PA 14.1| RAP 95,03 ECC 2,7430

Lo| T|NI_ |NJ LAT JNJ LGNG IN| RT ASC _NJ AZNTH _NJ Tit4[ PC) CST TZH _Nj 2 L4T IN| _ LONG

3179.77 o_6,36 109.32 8,82 79.25 7 49 13 2579._ -27.57 IOO.87
4698.41 15.39 L_O.34 356,01 65.93 24 50 ;_O 4098.4 1_.0| 193.49

2885.80 °28.2| 88.09 9._0 79.68 9 15 29 22_5.B -29,34 79.47

4467.61 17.J0 182.76 335._0 63.10 2 J 57 3867.6 13.60 175.72

2604.62 -33.05 67.70 10.17 80.75 10 40 40 2004.6 -33.98 58.59

4321.56 21.52 169.39 352.91 62.78 2 46 8 37_1.6 17.70 162.35

NI0-COURSE EXECUTION ACCURACY CRB/T DETERMINATION ACCURACY

_T 3751.8 S_R 341.7 SG3 I09.9 ST 1971.4 SR 265.7 SS 594.0

RRT .5(JOl RRF .4946 RTF .9824 CRT -._059 CRS .3359 CST -.9994

3761.9 1_3 ,0022 RI3 .9824 LSA 2060.6 MSA 253.2 5SA 9.1

S_J 5754.3 SG2 295.8 TH4 1.7! ELI 1973.2 EL2 25_.7 4LF 177.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH 0ATE FEB 13 1969 FLIGHT TIhIE 70.00 ARRIVAL CATE APR 24 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .GO

RP IO8.23 LAP I .86

RE 47.558 GL 9.54

PLANE TOCENTR IC CONIC

C3 26.766 VHL 5.174

LNCH A?MTH LNCH TIME

90.00 0 34 43

90.00 16 50 55

IO0.O0 18 3 18

110.00 3 33 |0

110.OO 18 51 39

DISTANt[ 180.221

LOI. 144.11 VL 26.156 GAL -5.78 AZL 88.111"Kk 79.18 SMA 119.27 E¢C .25782 IN( 1.8890 VI 30.162

LOP 223.29 VP 36.601 GAP -13.99 AZP 89.65 TAL 197.22 TAP 276.39 RCA 88.52 APO 150.02 V2 35.013

GP 12.29 ZAL 124.98 2AP 12.60 ITS 283.85 ZAE 130.91ETE 9.90 2AC 128.15 ETC 153.39 CLP -2.85

0LA 16.09 RAL 13.37 RA0 6568.1 EL IZ.ITI PTH 2.18 VHP 9._07 OPJ 24.50 RAP 33.91

L-I TINE |NJ LAT ZNJ LONG |NJ RT A._ INJ AZNTH INJ TIE PO CST TIN INJ 2 LAT

2810.40 -28.22 82.58 245.88 92.43 1 Z1 54 2210.4 -27.59

4404.34 6.59 183.43 238.10 62.40 18 4 _3 3804.3 2.84

2519.17 -29.&9 81,07 E4LT9 93.71 2 4? I 1919.2 -28.#J

4170.80 7.87 165.36 257o41 61,07 19 |2 49 3570.8 3,96

2245.43 -35.31 59.70 245.36 97.20 4 |0 35 1643.4 -32.15

4019.30 II.IB 152.O8 235.42 57.48 19 58 39 3419.3 6.81

DIFFERENTIAL CORRECTIONS

TOE -,2578 TRA -,3953 TO3 ,4599 BAU ,1684

ROE -.3567 RRA .1414 RC3 .1001FAU .05252
F0E ,0894 FRA -,0285 FC5-1,0519 8SP 2050

WE .4401BRA .4199 BE3 .4706 FSP -231

NI0-C(_JRSE EXECUTION ACCURACY

_T 718.0 _ 439.7 _3 94.5

RRT ,278I RRF -,3269 RTF -.6766

S_ 842.0 R23 -.0468 PJ5 -.6903

SGI 7_3.5 ,f_2 4|5.3 THA 14.29

ECC 1,4405

INJ 2 LONG

73.98

J76,75

52.3?

158.97

]0,73

145.71

ORBIT 0ET£RMINATION ACCURA(Y

ST 516.9 SR 398.0 SS 84.2

CRT .8416 CRS .9523 CST 3254

LSA 495.7 HSA 139.9 SSA 25.0

EL1 489.4 EL2 139.2 ALF 52.64

LAUNCH BATE FEB 13 1969 FLIGHT TINE 72.OD ARRIVAL 0ATE APR 26 I969

H_LIOCENTRIC CONIC

RL 147.72 LAL .00

RP 108.27 LAP 1,69

RE 48.883 GL 9.01

PLANETO(ENTRZC CONIC

C3 24.974 VHL 4.997

LNCH AZMTH LNCH TIME

90.00 O 39 53

90.OO I6 54 5

100.00 2 9 17

1/30.00 17 47 _O

110.00 5 55 5I

110.00 18 37 36

0ISTAN(E 186.982

LOL 144.12 VL 26.382 GAL -5.79 AZI. 88.29 h_A 82.58 Sl4A 120.55 ECC .24585 INC 1.7090
LOP 226.49 VP ]6.75J GAP -|5.O0 A2'P 89.77 TAL 198.44 TAP 280.82 REA 9(3.92 APO 150.19

GP 13,05 ZAL 126J0 ZAP 15,99 ETSL_94,29 ZAIE 149,59 ETE 11,55 ZAC 128,57 ET( 152,33

DL_ J4.90 R4L JJ.90 R/_ 6_68.0 VEL 12.098 PTH 2.J7 _ #.762 OP_ 25.56 RAP 34.54
L-I TI_ INJ I_AT INJ _ INJ RT AP_ INJ A2_4TH INJ TIM[ PO CST TIM INJ 2 LAT

2750,48 -27,97 78,Z"_ 242,56 94,61 J 25 45 2150,5 -_7,04

4429.99 7.39 |84.88 255.44 62.59 17 47 55 3830.0 3.66

2462.17 -29.36 56.87 242.42 95._3 2 50 19 1862.2 -28.25

4193,53 8.62 |66.84 254.77 61.27 18 57 13 3593,5 4.72

2192.37 -35,00 55,80 241.84 99.45 4 I2 3 1592.4 -31.35

4036.10 I1.79 I53.00 252.87 57.68 19 44 52 3456.1 7.44
OIFFERENTIAL CORRECTIONS

TDE -.2478 TRA -.3755 TC3 .5216 BAU .1795

ROE -.3456 RRA .1440 RC3 .1304 FAU .03529

r0£ ,0711 FRA -,0598 FCS-I.L_32 BSP 2149

BOE .4257 _R_ .4001 BC3 .5576 FSP -265

NI0-(.CX_ EXECUTION ACCURACY

`%T 740.7 _ 448.7 ,_5 106.0
RRT .3135 _ -._ RTF -.6919

`%B 86_.0 R_5 -.0554 RI3 -.7082

`%1 760.0 ,T_2 415.3 THA 15.48

VJ 313.162

v2 55,000

CLP -5,07

ECC },4J10
INJ 2 LONG

69.68

178.19

48.24

1r_._2

26.97

146.60

ORBIT DETERt4IN_TICI_ KCURK_

ST 314.1 SR 397.3 SS 69.5

CRT .8410 CRS .9154 CST .7243

LS_ 491.2 NSA 139.1SS4 27.2

ELI 487.4 £L2 137.7 4LF 52.86

L_UNCH 0_TE FEB 13 1969 FLIGHT TIME 74.00 ARR[VAL 04TE APR 2B 1969

HELIOCENTRIC CONIC

RL 147,72 LAL .OO

RP 108.31 LaP 1.55

RC 50.527 GL 8.39

PLANE TOCENTRIC CONIC

C3 _3.479 VHL 4.845

LNCH AZHTH LNCH TII4_

90.00 0 45 54

90,00 I6 17 11

10(3.80 2 14 5

1OO.00 17 31 ZI

110.00 5 58 Z5

110.00 18 25 ]0

01STANCE 193,737

LOL 144,12 VL 26,586 GAL -5,81 4ZL 88,47 HC_ 85,57 S_A 121,75 £CC ,23511 INC 1,5317 Vl 30.162

LOP 229,69 VP 36,885 G_P -12,06 AZP 89,88 T_L 199,70 T_P 285,_7 RC_ 93,15 _PO 150,37 v2 34,987

GP 13.90 ZAL 128.60 Z4P 15.71ETS ]01.25 ZAE 148.06 ErE 13._7 Z}C 12_.86 ETC 151._3 CLP -7.40

CL_ 13.64 R4L 10.50 RA0 6568.0 VEL 12.036 PTH 2.15 VHP 8.24_ CP_ 26.67 R_P 35.06 ECC 1.3864

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ 4ZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2691.05 -27.57 73.9'? 239.43 96.73 1 ]0 25 2091.1 -26.55 65.46

4459,13 8,30 186,54 252,99 62,83 17 31 ]0 3859,1 4,59 179,82

Z405.60 -28.89 52.75 259.24 98.04 2 54 I0 1805.6 -27,48 44,21

4219.92 9.48 168.52 232.56 61.52 18 41 41 3619.8 5.60 161,67

2141.68 -52.57 31.g_ 258.54 101.65 4 14 7 1541.7 -50.43 23.31

4056,50 12,53 154,11 230,54 57,93 19 31 6 3456,5 8,21 147.69

ORBIT DETERMINATION ACCURACY

ST 307,8 SR 594,7 SS 55.4

CRT .8423 CRS .7816 CST .4966

LS_ 4_3.3 HS4 138.3 SS_ 29.7

ELI 481.7 £L2 155.9 ALF 53.31

DIFFERENTIAL CCRRECTIONS

TOE -,2561 TRA -,5518 TO5 .5810 84U ,1903

ROE -,3107 RR4 .1475 RE5 ,1661 FAU ,03839

r0E .O474 FR4 -,0952 FC3-1,4155 BSP 2247

80E .4065 BRA .5815 K3 .6062 F,$P -303

MI0-COURSE EXECUTION 4CCURAC_

,_T 76J.8 S(,R 459.4 K,3 JJg.P

RRT .3522 RRF -.4164 RTF -.7061

,%6 889.6 R_5 -.0649 R13 -.7255

,%1 785,9 ,%2 416.7 TH4 16._6

LAUNCH 0ATE FEB 13 1969 FLIGHT TIME 76.00 4R_IVAL C4TE APR 30 1969

HELIC(ENTRIC CONIC

RL 147.72 LAL .00

RP IO8.56 LAP 1.56

RC 51,881 GL 7,68

PLANET_ENTRIC CONIC

C3 22,253 VHL 4.715

LNCH AZNTH LNCH TIE
90,00 D 5J 44

90.00 16 0 31

100,00 2 19 24

lOB.B0 17 15 33

110.O0 3 41 55
110,(30 18 9 33

OISTANE£ 200.484

LB. 144.12 VL 26.770 GAL -5.84 AZL 88.64 1-_4 88.76 SH4 122.86 £CC .22556 IN( 1.3561 VI 3_.162

LOP 232.88 VP 37.005 GAP -11.16 A2P 89.97 TAL 200.97 T4P 289.73 RC4 95.14 _P_ 150.57 V2 54.974
GP 14.85 ZAL J]0.57 24P 17.75 ETS ]06.90 ZAE 146.92 £TE 15.09 Z4C 1_9.01 ETC 150.10 CLP -9.80

0LA 12.32 RAL 9,19 RAO 6567,9 VEL 11,984 PTH 2,14 VHP 1,764 CP4 _7._3 RAP 35,46 ECC 1,3659

L-I TIME INJ LAT INJ kONG INJ RT A_ INJ 4_TH INJ TIH_. P_ CST TIN INJ 2 LAT INJ 2 LONG
2632.44 -27.03 69.73 236.53 9_.77 J 35 37 _._332,4 -25.5_ 6_.36

4491,22 9,29 188,57 230.78 65,15 17 15 22 ]891,2 5,62 181.63

2349.74 -?..8.29 48.68 256.30 100.08 2 58 33 1749.7 -26.61 40.29

4249,13 10,43 169.98 2J0.18 61,83 18 26 22 3649.1 6,58 163.30

2091,63 -51,62 28,27 235,49 103,71 4 16 44 i491,6 -29,42 19,76

4080.02 13.38 155.41 228.44 58.25 19 I? 33 3480.0 9.08 148.94

CR_IT 0ETERHINATION ACCURACY

ST 298.1 SR 390,0 SS 48.0

CRT .838_ CR$ ,4069 CST ,0179

LSA 472,5 MS_ 138.0 SS_ 32,3

ELl 472.3 EL2 134.0 ALF 53.98

OIFFERENTIAL CORRECTIONS

TOE -.Z2_8 TRA -.3312 TC3 .6421 BAU .L_306

ROE -,3175 RRA .1521 RE3 .2078 FAU .04186

FOE .0175 FRA -.1550 FC5-1.6101 BSP 2345

_OE .38798RA .3645 BC3 .6749 F;_,P -347

HIO-COURP_ EXECUTION ACCURAC_

,%T 780,8 _ 472.3 ,%3 153.6

RRT .3938 RRF -.467_ RTF -.7183

,%8 912.5 R23 -,0760 R15 -,7419

,%1 811.2 ,%2 417.9 TH4 18.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

L4UNCH 0ATE rE8 13 1969 fLIGHT TIE 78.D0 ARRIVAL OATE MAY 2 1969

HELIOCENTRIC CONIC

RL |47.71 LAL .00

RP 108.40 LAP 1.18

RC 53.536 GL 6,89

PLAN[TOCENTRIC CONIC
C] 21.197 VHL 4.604 DLA

LNCH AZMTH LNCH TIf,$_ L-I TIME INJ LAT
90.00 O 58 24 2574.85 -26.37

90.00 15 44 13 4525.76 10.35

100.00 2 25 13 2294.83 -27.5?

100.00 17 0 4 4281.01 11.44
110.(30 ] 45 53 LM342.]9 -30.77

llO.O0 17 55 54 4106.21 14.31

DIFFER_NTIAL CCRRECTICN$

TOE -.2083 TRA -.3120 TC] .6967 BAU .2103

ROE -.3039 _A .1578 RE3 .2560 FAU .04574

FOE -.0192 FRA -.1792 FC3-1.8682 B$P 2437

mE .36_4 8RA .3496 8C3 .7423 FSP -396

OISTANCE 207.219

LOL 144.12 VL 26.935 G4L -5.87 AZL 88.82 HCA 91.95 SMA 12].87 ECC .21708 INC 1.1811 v| ]0.161

LOP 236.07 VP ]7.113 GAP -10.]1 AZP 90.04 TAL 202.23 TAP 294.18 RCA 96.98 AF_ 150.76 VZ 31.961

6P 15.89 ZAL 112,08 ZAP 20,00 ETS 311.50 ZAE 145.96 ETE 17.06 Z4C 128.99 ETC 148.95 CLP -12.31

10.94 RAL 7.98 RAO 6567.9 VEL 11.941 PTH 2.12 VHP 7.]I! 0PA 29.05 RAP 35.70 ECC 1.3488

INJ LC_ INJ RT A,_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65.6] 2]].88 100.71 1 41 18 1974.8 -24.62 57.39

190.36 228.82 63.50 16 59 ]9 3925.8 6.71 183.58

44.76 23].60 102.03 3 ] 28 1694.8 -25.64 36.49

171.80 228.25 62.20 18 11 25 3681.0 7.63 165.08

24.69 232.70 105.67 4 19 56 1442.4 -28.]2 16.35

156.86 226.98 58.62 19 4 2D ]506.2 10.O5 150.35

MIO-COUR54E EXECUTION ACCURACY ORBIT CETER_INATION ACCUR4CY

S_T 796.9 56R 488.5 5(;] 149.9 ST 285.7 SR ]85.0 S5 56.;

RRT .4372 R_ -.5214 RTF -.7286 CRT .8121CRS -.1342 CST -.523]

S6B 934.7 R_3 -.0887 R13 -.7575 LSA 459.5 MSA 118,3 SSA ]5.Z

SGI B35.6 SG2 419.0 THA 20,32 ELI 459.2 EL2 132.2 ALF 54.8]

LAUNCH DATE FEB 1] 1969 FLIGHT Till[ BO,(X_ ARRIVAL DATE MAY 4 1969

H£LIOEENTRIC CONIC

RL 147.72 LAL .00

RP 108.43 LAP 1.(30

RC 55.282 GL 6.02

PLANETOCENTRI( CONIC

C3 20.335 _ 4.509 OLA
LNCH A2'NTH LNCH TIM[ L-I TINE INJ LAT

90,00 ! 5 31 2518,40 -25.59

90.00 15 28 2] 4562.33 11,45

I00.00 2 ]I 3] _40.98 -2_.75
1{30.O0 16 45 2 4115.01 12.52

110.OO 3 50 26 1994.00 -29.83

110.00 17 42 _ 4134.65 15.31

OIFFERENTIAL CCRRECTI_N$

TOE -.1912 TRA -.29"29 TC3 ,748l 8AU .2L_03

ROE -.2892 RRA .1648 RC] .]117 FAU .05009

rO£ -.0652 RRA -.L_287 RC]-2.1324 BSP 2562

_OE .3467 _A .3_1 8C3 .6104 FSP -453

DISTANCE 21].918

LO. 144.12 VL 27.08] GAL -§.90 AZL 88.99 HE4 95.14 _WA 124.80 ECC .20960 INC 1.0055 Vl _.162

LOP 239.26 VP 37.208 GAP -9.49 A2'P 90.09 TAL 203.48 TAP 298.62 RCA 98.64 APO 150.96 VZ 34.948
GP 17.04 ZAL 133.71 ZAP _.51ET$ 315.26 ZAE 145.19 ETE 19.21 ZAC 128.79 ETC 147.80 CLP -14.92

9.5] RAL 6,89 RAO 6567,8 V{L 11.904 PTH 2.12 VHP 6,887 OPA 30.33 RAP 35.78 ECC 1.3347

INJ _ INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

61.68 231.48 102.55 I 47 30 1918.4 -23.61 5].57

19"4.48 L:_7.13 63.93 16 44 25 3962.] 7.86 185.65

40.97 231.17 103.86 3 8 54 1641.0 -24.58 32.84

173.75 L_6,58 62.63 17 56 57 3715.0 8.75 166.99

21._4 2_.19 107.51 4 23 40 1394,1 -27.15 13.08

158.46 L_4.97 59.06 18 51 33 3534.6 11.10 151.89

MIO-COURSg, EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

567 810.4 tAGR 509.0 SG3 J68,3 57 268.8 5R ]7].0 SS 79.8

RRT .4820 RRF -.5779 RTF -.7390 CRT .8101CRS -.4857 CST -.8030

5GB 956.9 R_3 -.I012 R13 -.7745 LSA 44].7 MSA 139.3 SSA 38.1

561 859.7 S_2 420.4 THA 22.50 ELI 440.9 EL2 1]0.1 ALF 56.06

L_UNCH 0ATE FEB |] 1969 FLIGHT TIME 82.00 ARRIVAL CATE M4Y 6 1969

HELIOCENTRIC CONIC

RL 147.72 L_L .DO

RP 108.47 LAP .82
RC 57.109 GL 5.07

PLAN[TOCENTRIC CONIC

C] 19.621VHL 4.430

LN(H AZMTH LNCH TIME

9_.00 I 13. 8

90,00 15 13 6

100.00 2 38 23

100.00 16 30 32

110.00 3 55 ]2

110.00 17 29 52

OIFFEK_NTIAL CCRR_CTION$

TOE -.1750 TRA -,2776 TC3 .788] BAU ._290

ROE -.2732 RRA .1727 RC3 .3749 FAU .05483

FOE -.I196 FRA -.2812 FC3-2.4195 BSP 2644

_0E .]244 _RA .3270 9C] .87_W_ FSP -515

DISTANCE 220.6]9

LOL 144.12 VL 27.215 GAL -5.94 AZL 89.17 HCA 98.]2 S_A 125.65 ECC .20301 INC .8282 Vl 30.16Z

LOP 242.44 VP ]7.292 GAP -8.72 AZP 90,1Z TAL 204.69 TAP 30].01RCA 100.14 APO J51.16 V2 34.9_6

GP 18.]2 2AL 135.24 2AP 25.24 ET5 318.39 ZAE 144.57 ETE 21.59 ZAC 128.38 ETC 146.67 (LP -17.67

0LA 8.08 RAL 5.93 RAO 6567.8 VEL 11.874 PTH 2.11 VHP 6.492 OPA 3t.67 RAP 35,67 ECC J.3219

L-I 71ME INJ LAT INJ LONG INJ RT A_ INJ AI_4TH INJ TIM_ PO CST TIM INJ 2 LAT INJ _ LONG

2463,15 -24,71 57.86 229.34 104.27 I 54 II 1863.1 -22.52 49.89
4600.56 12.59 194.72 225.69 64.42 16 29 47 4000.6 9.04 187.83

2188,L_0 -25.84 ]7.31 229.01 '105.58 3 14 51 1588.2 -23.45 29.33

4]50.74 13.62 175.8] 225.17 63.1] 17 43 ] ]750.7 9.91 169.00

1946.75 -28.82 17.93 227.96 109.23 4 27 59 1346.7 -25.92 9.94

4164.95 16.37 160.18 2_3.6_ 59,56 18 ]9 17 ]565,0 12.20 153.54

MI0-COUR,_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_,T 818.9 S_R 534.9 ,_v3 188.4 ST 252.0 5R ]59.9 sS 112.4

RRT .5254 RRF -.6347 RTF -.7443 CRT .8028 CR5 -.6451 CST -.9O35

SC.B 978.1 R23 -.1168 R13 -.7889 LSA 428.9 MSA I41.6 SSA 4_.7
_(}I 882.1 ,_2 4_.5 THA 25,06 ELl 420.J EL2 178.7 _LF 57.20

LAUNEH DATE FEB 13 1969 FLIGHT TIM£ 84,00 ARRIVAL CATE MAY B 1969

FELIOEENTRIC CONIC

147,72 LAL .{30

RP 108.51 LAP .64

RC 59.010 GL 4.04
PLANETOCENTRI_ CONIC

C3 19.029 VHL 4.362

LNCH AZMTH LNCH TIN[
90.00 I 21 15

90.00 14 58 25

I00.00 2 45 45

100.00 16 16 ]7

110.00 4 1 12

II0.00 17 17 39

01FFERENTIAL CCRR_CTION$

TD_ -.1582 TRA -.2647

ROE -.2553 _A .1818

FOE -.1847 FRA -.317Z

BOE ._O0] BRA .]211

DISTANCE LP'17.320

LCL 144.12 VL 27,]32 6AL -5.97 A-?L 89.35 KA 101.51 .S_A 126.41 ECC .197Z4 IN( .6482 Vl ]O.t62
LOP 245.62 VP ]7._66 GAP -7.97 AZP g0.13 TAL 205.84 TAP ]07,34 RCA 101.4_ APO 151.35 V2 34.9_

6P 19.74 Z_L I36.66 ZAP ?-._,20 ETS ]21.04 ZAE 144.10 ETE 24.26 Z_C 127.76 ETC 145.59 CLP -_O,56

OLA 6.61 RAL 5.10 RAO 6567.8 VEL 11.849 PTH 2.10 VHP 6.126 OPA 3].09 RAP 35.32 ECC 1.3132

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2409.01 -_].76 54.19 227.47 |05.87 2 1 24 J_IO9.0 -21.]6 46.34

4640.20 1].74 197.06 224.52 65.00 16 15 46 4040.2 t0.26 190.11

2136.49 -24._4 ]3.79 227.12 107.18 3 21 21 1536.5 -22.26 Z5.95
4_7.96 14.76 178.01 224.02 6].7l 17 29 45 ]788.0 I1.11 J71.12

1900,36 -27.74 14.75 226.01 110.83 4 ]2 52 I]O0,4 -24.65 6.94

4196.85 17.A6 162.01 222.52 60.13 18 27 36 ]596.9 13.35 155.30

MID-C.OUR,_[ EXECUTION ACCURACY ORBIT DETERMINATION _CCURACY

TC] .8186 BAU .2573 567 8L>2.0 S6R 567.7 E_] 210.5 ST 233,7 SR 34],2 S$ 151.4

RC3 .4469 FAU .06004 _gRT .5657 _ -.6904 RTF -.7467 CRT .7771 CRS -.7217 CST -.9407

FE3-2.7317 6,_ 2727 $_ 999.0 R'2] -.1]_0 R13 -.B035 LSA 415.3 MSA J45.! 554 43.0

6C3 .9327 F,_P -585 $6| 9(_].7 St,,2 425._ THA 28.10 ELI ]95.J EL2 J27.8 ALF 5_.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CAT[ FEB J3 J969 FLIGHT TIH[ 86.00 ARRIVAL CATE MAY 10 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .DO

RP J08.55 LAP .45

RC 60,976 GL 2.94

_LANETOCENTRIC CONIC

C3 18.539 VHL 4,_06

LNCH AZMTH LNCH TII4E

9O.00 1 29 54

90.00 I4 44 Z|

100.00 2 53 40

IDO.OO ]6 3 17

110.O0 4 7 26
110.O0 17 6 0

DZSTANCE ?33.979

LOt. |44.12 VL 27.435 GAL -§.99 AZL 69.54 PEA 104.69 ,94A

LOP 248.80 VP 37.431 GAP -7.26 AZP 90,12 TAL Z06.92 TAP

GP ?I.30 ZAL 137.94 ZAP 31.38 ET5 323.35 ZA£ 143.75 ET£

127.10 ECC .|9?21 INC .4641 vJ 30.162

3|1.60 RCA 102.67 APO 151.53 vZ 34.911

27.77 ?AC I26.90 ETC 144.58 CLP -23.6!

CLA 5.12 RAL 4.43 RA0 6567.8 VEL 11.829 PTH 2.09 VHP 5.790 0PA 34.57 RAP 34,73 ECC J.3051

L-I TINE INJ LAT |NJ LONG INJ RT A.SC INJ AZMTH INJ TI14_ PC) C$T TIN INJ 2 LAT JNJ 2 LONG

2355.86 -22.73 50.63 225.87 107.36 2 9 10 1755.9 -70.14 42.9?

4681.08 14.90 199,50 223.60 65.64 16 2 23 4081.1 11,49 192.48

2085.7! -23.78 30.39 225.50 |06.67 3 26 25 1485.7 -21.01 27.69

4426.47 15.91 180.29 223.12 64.35 17 I7 4 3826.5 12.33 173.33

1854.80 -26,60 11.70 Z_4,33 J12.3J 4 38 21 1_54.8 -23.33 4.o6

4230.14 18.57 163.94 LP'_1.67 60.77 18 16 30 3630.1 14.54 157.15

0XFFERENTIAL CCRI_CTIONS NI0-COUR_E EXECUTION ACCURACY

TDE -.1417 TRA -.?549 TC3 .8365 8AU .8452 S_7 8J8.? _ 608.7 S_3 2]4.5

RDE -.?350 RRA .1921 RE3 .5282 FAU .D6565 RRT .6003 RRF -.7429 RTF -.7451

FOE -.?614 FRA -.3954 FC3-3.0655 88P 2803 ,SGB IOL_0.3 _3 -,1490 R13 -.g183

BOE ,_744 BRA .31_ gC3 .9893 rsP -_o0 _1 g24.7 _2 431.1 THA 31.?0

LAUNCH OATE FEB 13 I969 FLIGHT TINE 88.00

H_LIOCENTRIC CONIC 0ISTANCE 240.613

RL |47.72 LAL .O0 LC_. 144.12 VL 27.526 GAL -6.02 A2'L 89.72 t'_.A |07.86 Sl4A

RP 108.58 LAP .26 LOP 251,98 VP 37.487 GAP --6.59 A5_ 90,08 TALLY07.92 TAP
RE 63.000 GL 1.77 GP 23.01 ZAL 139.08 ZAP 34,78 ETS 325,42 ZAE 143.47 ETE

PLANETOCENTRIC CONIC

C3 18.135 VHL 4.259 0LA 3.61RAL 3.90 RAO 6567,7 _L IJ.812 PTH 2.09 VHP

LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A5'NTH rNJ TIME

90.OO 1 39 9 2303.48 -2J.6_ 47.19 Z"24.52 JO8.74 2 J7 32

90.00 14 30 53 4723.16 16.07 202.04 L_'22.94 66.37 I5 49 36

1OO,00 5 2 11 2035.65 -22.65 27.11 L_'24,13 liD.05 3 36 6
JOD.DO J5 50 32 4466.21 17.06 |82.68 2L_2.47 65.08 17 4 59

110.00 4 14 18 I809.93 -25.40 8.76 L>'Z5.g2 113.68 4 44 28

110.OO 16 54 54 4264,70 19.71 |65,96 L>'_J..07 61.49 18 5 59
OIFFER_NTIAL CORRECTIONS NIO-COURSIE E_ECUTION ACCURACY

TOE -.1243 TRA -.2467 TC3 .8438 8J_J .2540 8GT _.4 _ 66(3.| .SG3 260.8

ROE -.2112 RRA ,2039 RC3 .6207 FA4J .07172 RRT .6288 RRF -.7910 RTT -.74J5

FOE -.3532 FRA -.4569 FC3-3.4237 BSP 2915 SG8 1044.4 /_3 -.J602 R13 -.8358

80E .2450 BRA .5201BC3 1.0475 FSP -746 SGJ 948,0 SG2 458,2 THA 35.96

ORBIT 0ETERNJNATION ACCURACY

ST 215.5 SR 3?2.3 SS 195.3

CRT .7397 CRS -.7589 CST -.9516

LSA 405.2 HSA 149.3 55A 44.7

CL1 566.1 EL2 127.7 ALF 59.60

ARRIVAL OATE NAY 12 1969

127.71ECC .18783 INC .2747 VI 30.162
515.78 RCA 103.72 APO 151,69 V? 34.900

30.67 ZAC I25.79 ETC 145.67 CLP -26.S4

5.483 0PA 56.13 RAP 35.83 ECC 1.2985

PO CST TIN INJ 2 LAT INJ ? LONG

1703.5 -18.86 39.60

4123.2 12.74 J94.94

1435.7 -19.71 |9°54
3866._ 13.56 175.63

1209.9 -21.98 1.2_

3664.7 15.75 159.09
ORSfT O_T_RM[NAT_ON ACCURACY

5T 195.9 SR 296.2 SS 245.1
CRT .6825 CRS -.7724 CST -.9473

LSA 400.? NSA 153.4 SSA 45.7

ELI 531,3 EL_ 128.0 ALF 60.97

LAUNCH DATE FEB 13 1969 FLIGHT TII4_ 90.00 ARRIVAL CATE MAY 14 1969

HELIOCENTRIC CONIC 0ISTANCE 247.22_

RL 147.72 LAL .00 LOL 144.12 VL 27.605 GAL -6.04 AZL 89.92 HCA 111,04 _A 128.24 ECC .18403 INC ,0785 v! 30.162

RP 108.62 LAP .07 LOP 255.16 VP 37.534 GAP -5.94 AZP 90.03 TAL 208.8? TAP 519.86 RCA 104.64 APO 151,_4 V? 34,8_9

RE 65,076 GL .51 GP 24.89 ZAL 140.06 ZAP 38.42 ETS 527.34 ZAE 143,25 ETE 34.50 ZAC 124.41ETC 142.89 CLP -30.26
PLANCTOCENTRIC CONIC

C3 J7.803 VHL 4.219 OL4 2.08 RAL 3.52 RAO 656?.7 VEL 11,798 PTH 2.09 YHP 5.20? OP4 37.74 RAP 32.61 ECC 1.7930

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A5_4TH INJ TIHE PO CST TIN INJ ? LAT INJ 2 LONG

90.00 1 49 3 2251.58 -20.45 45.84 223.44 110.05 2 26 54 1651.6 -17.54 36.37

90.00 I4 17 58 4766.44 I?.23 204.68 222.53 67.I8 15 57 25 4166.4 15.99 197.50

1(30.00 3 1I Z"Z 1986.08 -21.46 23.9| 223.03 111.33 5 44 28 1586.1 -J8.37 16,47

IOO.O0 15 38 21 4507.17 18.22 I85.17 222.08 65.88 16 55 28 5907.? 14.81 178.03

110.00 4 ZJ 50 1765.51 -24.I6 5.91 221.78 114.95 4 51 15 1165.5 -20,59 358.5_

110.00 16 44 2? 4_(3(3,51 20.86 168.I2 220.72 6_.28 17 56 2 5700.5 16.99 161.!4
OIFFER_NTIAL CCRRECTION5 HI0-COURSIE EXECUTICN ACCURACY ORBIT 0ETER'MINATION ACCURACY

TOE -.1099 TRA -.2441 TC3 .8312 BAU .2623 ,S_T 790.| $GR 7L;_'Z.I ,S_,5 288.0 ST 180.5 SR 265.5 SS 297.9

ROE -.1838 RRA .2164 RE3 .7234 FAU .O7797 RRT .6449 RRF -.8527 RTF -.7287 CRT .6020 CR5 -.7659 CST -.9323
FOE -.4570 FRA -.515fi FC3-3.7916 BSP 2995 5(_ 1070.3 R23 -.1687 R15 -.8531 LSA 406.5 MSA 156.1 SSA 45.8

_OE ._141 8RA .3262 BC3 I ,1019 FSP -834 SG! 971 .? S_2 448.7 THA 4I .02 ELl 295.2 EL2 130.4 ALF 61 .62

LAUNCH DATE FEB 13 1969 FLIGHT TIME 92.D0 ARRIVAL DATE MAY 16 1969

t_ELIOCENTRIC CONIC 0ISTANCE 253.804

RL 147.72 LAL .OO LG(. 144.12 VL 27.673 GAL -6.05 _?L 90.!3 NCA 114.21 S/4A

RP IO8.65 LAP -.1J LC_ 258.53 VP 37,574 GAP -5.32 AZP 89.95 TAL ,309.62 TAP
RE 67.198 GL -.85 GP 26,93 zAL 140.88 ZAP 42._B ET5 329.21ZAE 142.96 ETE

I?8.71 £C( .18075 IN(;

3_3.84 RCA 105.45 APO

32_.81 ?AC 122.77 ETC
PLAMETCXTENTRIC CONIC

C3 17,533 VHL 4.187 OLA .53 RAL 3._0 RAO 6567.7 VEL 11.786 PTH 2.08 VHP

LNCH AZNTH LNCH TINE L-| TINE_ INJ I._T INJ LONG INJ RT A,'_C INJ A5_I4TH _NJ T_t4_

90.00 I 59 41 2199.82 -19,21 40.55 L>Z2.60 111.21 2 56 2I
90.00 I4 5 33 4811.09 18.39 207.45 2'22.37 68.08 15 25 44

100.00 3 21 .17 1936.65 -20.213 20.77 LP'Z2.I? 112.5! 3 53 35

100.00 15 26 39 4549.50 !9._8 |87.78 2_l.94 66.78 16 42 28
110.00 4 30 5 I721.27 -LP'Z.86 3.!3 2_'Z0,88 116.14 4 58 46

110.00 16 34 20 4337.64 22.02 170.38 _,6_ 63.17 17 46 57

OIFFERENTIAL CCRRECTION$ N|O-CCt, M$E E_ECUTION ACCURACY

TOE -.0977 TRA -.2457 TC3 .8005 BAU .2716 SGT 761.7 _ 796.0 S_3 316.1

ROE -.15J7 RRA °2295 RC3 .8373 F_U .O_1_&34 RRT .6,17l RRF -.8678 RTF -.7069

FOE -.5749 FR_ -.5700 FC3-4.1643 BSP 3090 5(,6 !lO!.B R23 -.1690 R13 -.8723

BoC .1804 BRA ,5362 8C3 1.1585 FSP -926 5(;I 10(](3.1 S_2 462.3 THA 46.95

.I751 vZ 30.162

J5J.98 v2 34.878

142.28 CLP -33.91

4.962 OPA 59.42 RAP 31.03 ECC 1.2885
PO CST TIM INJ ? LAT INJ 2 LONG

1599.8 -16.15 33.20

4211.1 15.25 700.18

1336,6 -16.97 13.46

3949.5 16.07 180.55
I1_I.5 -19.16 355,95

3737.6 18.24 163.28

ORBIT DETERMINATION ACCURACY

ST 168.6 SR 228.9 S5 354.7

CRT .4_35 CR$ -.7341 CST -.9076

LSA 424,6 MSA 156.1 SSA 45.2

ELI 250.2 EL2 155.1ALF 61.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOLo 4, 1968-69)

LAUNCH CATE FEB 13 1969 FLIGHT TIME 94.00 ARR|V_L DATE NAY 18 1969

HIELIC(ENTRIC CC_IC

RL 147.72 LAL .DO

RP 106.68 LAP -.30

RC 69.Y00 GL -2.26

PLAI_TOCENTR_( CCN|C

C_ J7.317 VHL 4.16i

LNEH AZMTH LNCH TIME

90.00 2 11 11

90.00 13 53 32

1OO.OO 3 32 2

IOO.OD 15 15

110.00 4 39 9
JJO.O0 16 24 44

LOL 144.12 VL 27.731 GAL

LCP 261.50 VP 37.608 GAP

GP 29.14 ZAL 141.52 ZkP

OISTANCE 260.359

-6.06 42L 90.34 HCA 117.38 5HA |_.J2 ECC .17792 INC .3401 V! ]0.162

-4.72 AZP 89.84 TAL 2t0.32 TAP 327.70 RCA 106.|5 APO 152.09 V2 ]4.867

46.35 ETS 331.08 ZAE 142.61ETE 43.61 ZaC 120.85 ETC 141.86 CLP -37.79

OLA -1.06 RAL 3.23 RAO 6567.7 VEL 11.777 PTH 2.08 VHP 4.749 DPA 41.J4 RAP 29.04 ECC 1.2850

L-I TD4E IN| LAT IN| LONG IN| RT A_ IN| AZNTH IN| TINE PO CST TIN IN| Z LAT IN| 2 LONG

2147.76 -17.89 37.29 222.0! 1|2.32 2 46 59 1547.8 ol4.71 30.06

4857.41 19.54 210._ LP'_2.46 69.09 15 14 _ 4257°4 16.52 202.98

|886.96 -16.68 17.68 LP_1.57 113.62 4 3 29 1287.0 -15.52 10.49
4593.44 20.53 120.53 L_2.04 67.78 16 3| 55 3993.4 17.34 163.19

1676.87 -21.50 .40 LP_O,24 117.24 5 7 6 1076.9 -17.68 353.36
4376.29 23.19 172.77 _J0.77 641J5 J? 37 40 3776.3 19.52 165,55

01FFERENT|AL CCRREC TION5

TOE -.0874 TRA -,2505 TC3
ROC -.1134 RRA .2433

FOE -.7096 FRA -.6198

• 1432 BRA .3492

_LAUNO_ 0ATE FEB J3 1969

H[LICXENTRrC CONIC

RL 147.72 LAL .(30

RP 108.72 LAP -.49

RC 71.560 GL -3.79
PLANETOCENTRIC CC_IIC

C3 17.150 VHL 4.141
LNCH A2_ITH LN(.H TIN[

gO.O0 2 23 40

90.00 13 41 47

IO0.00 3 43 46
100.00 J5 4 23

lJO.OO 4 49 8

NI0-COJRS£ EXECUTION ACCURAC_

.7524 BAU .2631 _T 725.0 `%R 883,5 `%3 344.8

RC3 .9641FAU .09070 RRT ,6334 RRF -.8968 RI"F -.6744

FC3-4.5343 BSP 3_38 ,_ 1142.8 R_3 -,|564 R|3 -.8937

8(3 1.22_0 rSP -1025 `%1 J038.4 _ 477.3 THA 53,72

_LIGHT TIN[ _.00 ARRIVAL 0kTE

01 STANCE L_6,_

LOL 144.11 VL 27.780 GAL -6.06 AZL g0.57 H_ 120.55 _ 129.46 ECC .17549 INC .5676

LOP 264.67 VP 37.635 GAP -4.16 AZP 89.71 TAL 210.90 TAP 331.45 RCA J06.74 APO 152.18

GP 3J.50 ZAL 141.9_ ZAP _O.r_, [TS 333.04 ZAE 142.09 ETE 48.88 ZAC 118,67 ETC 141.68

OLA -2.69 RAL 3.32 RA0 6567,7 t/EL 11.7713 PTH 2.08 t_4P 4.570 OPA 42.88 RAP 26.62
L-| TINE IN| tAT |NJ LONG ZNJ RT A_k_ IN| AZMTH IN| TIN_ PO CST TIN ;NJ 2 LAT

2094.9_ -16.50 _4,04 121.67 113.35 2 58 35 1494.9 -13.20

4905.77 20.68 2i3.44 L_.BO 70._ 15 _ 33 4305,8 17.80

I836.57 -17.47 14.59 221.21 114.65 4 14 22 1236.6 -14.00
4639._6 _1.69 193.45 L:_Z_.40 68.91 |6 21 43 4039.4 IB.63

1631.94 -_0.08 357.69 119.84 118.27 5 16 20 1031.9 -16.14

JJO.DO 16 15 31 4416.75 24._k_
DIFFERENTIAL CCRRECTIONS

TOE -.0832 TRA -._615 TC3 .67BO BAU .2_62

ROE -.0692 RRA .256! RC3 1.0996 F/a| .09631
FOE -.8534 FRA -.6560 FC3-4.8719 BSP 3385

BOE .1082 _RA ._o60 BC3 1.2919 FSP -1115

173.,,_ 221.17 65.25 17 29 7

OROIT DETERNINATION ACCURACY

ST 159.8 _ 167.3 SS 4J7.0
CRT .295_ CRS -.6521CST -.8737

L$A 457.2 HSA 153.5 554 43.8

ELI 200.8 EL_ 142.3 ALF 59.17

MI0-COUR_E E_ECUTION ACCURACY'

`%T 678:1 sr,,R _2.1 `%3 371.6
RRT o3917 f_RT" -.9195 RTF -.6175

•%6 1193.3 _3 -.1337 R13 -.9143

•_1 i086.3 SG2 494._ TH4 61.3_

MAY 20 1969

Vl ]O.162

V2 34.858

CLP -41.91

ECC 1.2822
IN| Z L_qG

26.92

205.96

7.52

J85.99

350.78

_816.7 _.B2 167.97

ORBIT DETERNIN_TION ACCURACY

ST 159.2 5R 145.8 55 480.9

CRT -.0033 CRS -.4552 CST -.8433

LSA 503.B HSA 149.1 SSA 4I.B

ELI 159.2 EL2 145,8 ALF 178.93

LAUNCH 0ATE FEB 13 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .O0

RP 108.74 LAP -.67

RC 73.792 GL -5.44
PLANETO(ENTRIC CONIC

C3 17,010 VHL 4.127

LN(J4 ATMTH LN(H TIME

_O.00 2 37 20

90.00 13 30 12
JOO.O0 3 56 37

IOO.O0 14 53 36

110.00 5 0 9

110.00 16 6 33

FLIGHT TIME 98.00 ARRIVAL DATE MAY 22 J969

0ISTANCE 27_.364

LOt. 144.1_ VL 27.82] GkL -6.05 kZL 90.8| HC_ |23.7_ 5HA 129.75 ECC .17340 INC .8103 VJ 30.162

LOP 267.84 VP 37.656 GAP -3.6l 4_P 89.55 TAL 211.37 T_P 335.09 RCA 107,25 APO |52.25 V2 34.848
GP 34.01ZAL |42._4 ZAP 55.06 ETS 335,16 ZAE 14|.34 [T_ 54.56 ZAC I|6.24 ETC 141.74 CLP -46._9

0LA -4.38 RAL 3.58 RAO 6567.7 VEL 11,765 PTH 2.08VHP 4.426 DPA 44.61 RAP 23.74 [CC 1.2803

L-I TD4_ IN| LAT IN| LONG IN| RT A:_C JNJ AZNTH IN| TIN_ PO (ST TIN _NJ 2 LAT _NJ 2 LONG

2040.70 -|5.01 _0.76 221.58 114.30 3 11 20 1440.7 -1|.60 _3.74

4956.76 21.82 216.75 223.42 71.50 14 52 49 4356.8 19.09 209.14

1784.93 -15.98 11.49 2_I.11 115.60 4 26 22 1184.9 -12.40 4.52

4687.77 22.84 19_.59 L_Z_.04 70.17 16 l| 44 4067.8 19.93 189.00

1586.02 -18.57 354.98 219.70 119.23 5 26 35 986.0 -14.54 346,19

4459.4_ 25.55 178.07 221.85 66.48 17 20 53 3859,4 22.15 |70.57
DIFFERENTIAL CCRRECTION5 MID-COUR,_ EW_ECUTION ACCURACY ORBIT 0ETERMIN_TION ACCURACY

TOE -.0851 TRA -.2773 TC3 .5796 BAU .3124 `%T 626.0 `%R 1091.9 _K.3 395,9 ST 166.1 5R 118.4 55 547.5

ROE -.01773_RA .2672 RC3 1.2435 FAU .10157 RRT .SIL_Z _ -.9372 RTF -.5263 CRT -.4877 CRS .0067 CST -.8243
FOE-].OO68 FRA -.6757 FC3-5.1635 BSP 3578 _ |258.7 R_3 -.1008 R13 -.9333 LSA 564.8 MSA 144.1 SSA 39.2

BOE .0869 _RA .3851 6C3 1.3719 FSP -1198 .%1 11_O.6 `%2 510.3 THA 69.41 ELl 180.4 EL2 95.1 ALF 152,65

LAUNO4 DATE FEB 13 1_59 FLIGHT TIN[ 100.00 ARRIVAL OATE MAY 24 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .00

RP 108.77 LAP -.86
RC 76.053 GL -7.23

PLAN_ TCX_ENTR1C CONIC

C3 16.9_O VHL 4.118

LNCH A214TH LN(H TIME

@0.00 2 52 23

90.00 13 IB 34

1O0.00 4 I0 49

100.00 14 42 49

110.00 5 12 23
110.OO 15 57,44

LOL 144.12 VL 27.654 G_L

LOP 271.01 VP 37.673 GAP

GP 36.64 ZAL 142.29 ZAP

DISTANCE 279.854

--6.03 AZL 91.07 _ 126.89 5MA 129.98 ECC .17|62 INC 1.07|3 Vl ]0.162

-3.09 _ZP 89.36 TAL 211.72 TAP 338.60 RC_ 107.67 APO 152.29 V2 34.839

59.62 ETS 337.48 ZAE 140150 EYE 60.56 Z_C 113,61 ETC 142.08 ELP -50.93

OLA -6.14 RAL 4.01 RAO 6567.7 VI_L 11.762 PTH 2.08 VHP 4.318 0PA 46.31 RAP £'0.42 ECC |.2791

L-I TIME IN| LAT |NJ LONG IN| RT AS( ]NJ A2'NTH IN| TZME PO C$T TIM ZNJ 2 LAT IN| _ LONG
1_4.40 -13.40 27.41 LP"_1.77 115.18 3 25 27 1384.4 -9.90 _O.48

5011.14 LP_.95 2_._4 224.31 72.95 14 42 5 44JJ.| 20.40 212.59

1731.40 -14.38 8,32 L:_I.2B 116.49 4 39 40 113|.4 -10.71 1.45

4739.38 23.99 199.99 _3.95 71,61 16 1 49 4139.4 21.25 |92.26

15_8.61 -16.97 332.23 219.83 120.13 5 36 2 938.6 -12.84 345.56

4_O4.93 26.75 181.06 222.82 67.88 17 12 49 3904.9 23.51 173.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TION ACCURACY

`%T 575.9 `%R 1213.2 `%3 416.9 ST 180.6 SR _35,0 SS 617.9

RRT ._01RRF -.9309 RTF -.3857 ERT -.8959 ERS .6032 EST -.8225

`%B 1343._R"Z3 '.0624R13 -:949_ L.SA 641,B M$_ i39.4 ggA 36.1

`%1 1237.2 `%2 5_.3 7HA 77.5| ELI 220.0 EL2 49.2 ALF 144.1I

DIFFERENTIAL CORRI[CTICN5
TO£ -,0937 TRA -.29_3 TO3 .4586 B4U .3328

ROE .0429 RRA .2764 RC3 1.3942 F4U .JD566
#0E-1._687 rRA -.6795 F(3-5.3938 BSP 3857

BOE .1031 8RA .4053 BC3 1.4677 FSP -1276
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-691

LAUNCH GATE FEB 13 1969

H[LIC(ENTRIC CONIC

RL 147.72 LAL .00
RP 108.80 LAP -1,04

RC 78.340 GL -9.17

PLANE TOCENTRIC CONIC

C3 16.942 VHL 4.116

LNCH AZNTH LNCH TXP_.

90.00 3 9 8

90,00 13 6 41

100.OO 4 26 37

100.00 14 51 53

110.OO 5 26 4

110.00 15 48 55

FLIGHT TIME 102.00 ARRIVAL CATE NAY ?6 ]969

LOL 144.12 VL 27.800 GAL

LC_ 274.17 VP 37.684 GAP

GP 39.35 ZAL 142.I2 ZAP

OISTANCE 286.195

-6.01 AZL 91.35 PiCA 130.05 5_A

-2.59 AZP 89.13 TAL 211.96 TAP

64.25 ETS 340.06 ZAE 138.91 ErE

130.17 ECC .17010 INC 1.3549 Vl 30.162

342.00 RCA 108.02 AR3 152.31 V2 34.:31

66.75 ZAC 110,81 £TC 142.70 CLP -55.82

OLA -7.99 RAL 4.62 RAO 6567,7 VEL 11.761PTH 2.08 VHP 4.249 0PA 47,94 RAP 16.65 ECC 1.2788

L-I TIME ]NJ LAT |NJ LONG INJ RT A$C |NJ A_MTH INJ T]Y/_ PO CS7 TIN INJ 2 LAT INJ 2 LONG

1925.19 -11.66 23.93 222.24 115.99 3 41 13 1325.2 -8.07 17.09

5069.88 24.07 224.28 225.52 74.62 14 31 11 4469,9 21.75 2t6.59

1675.22 -1Z.65 5.04 221.75 I17._I 4 54 52 1075.2 -8,89 558.27

4795.09 25.13 203,73 225.19 73.26 15 51 48 4195.1 22.60 195.85

1489.09 -15.26 349.42 220.23 120.97 5 50 53 809.1 -11.04 342.85

4553.98 27.97 184.36 LP'Z4.12 69.49 17 4 49 5954.0 24.92 176.51

OIFFERENTIAL CORRECTIONS MIOoCOI,_,_WE EY_CUTION ACCURACY

TOE -.1138 TRA -.3_4 TC3 ._84 8AU .3562 5GT 540.7 5G,q 1338.3 SG3 431.2

ROE .1115 RRA .2802 RC3 1.5422 FAU .10803 I_T ,1663 RRF" -.9610 RTF -,1653

FOE-I .5260 FRA -.6560 FC5-5.5205 BSP 4163 _ 1443.4 R_3 -,0248 R13 -.9607
4,

BOE .J593 BRA .4256 0C3 J .5727 FSP -1328 5(;1 1341.9 S_2 531.8 THA 85.44

LAUNCH OATE FEB 13 1969 FLIGHT TIME 104oO0

H[LIOCENTRIC CCNIC 0ISTAN(E 292.?07

RL 147,72 LAL ,OO L(_.. 144.12 VL 27.899 GAL -5.97 AZL 91.67 MiCA 133.21 5MA
RP 108.8Z LAP -1.21 LOP 277.34 VP 37.691 GAP -2.|1 A2P 08.86 TAL 212.08 TAP

RC 80.651 GL -11.29 GP 42.13 ZAL 141.70 ZAP 68.89 ET$ 342.95 ZAE 137.]5 ETE
PLANE TOCENTR I C CONIC

(3 16.988 VHL 4.12_'Z OLA -9.86 RAL 5.42 RAO 6567.7 VEL 11.763 PTH 2.08 VHP

LNCH A2"MTH LNCH TIM[ L-I TIME INJ LAT INJ LONG INJ RT AS(. INJ A2'MTH INJ TII4[

90.00 3 27 58 ]862,O1 -9.73 20.27 223,04 ]16,72 3 59 0

90,00 12 54 14 5134.32 25.16 228.68 _7.0B 76.57 14 19 48

100.00 4 44 23 1615.46 "10,76 1.61 L_'_'_.51 118.06 5 I1 19

IO0.O0 14 20 30 4856.10 26.26 207.91 226.77 75.19 15 41 26
110.OO 5 41 27 1436,77 -15.41 346.5(} 2_0,95 121.74 6 5 24

110.00 15 39 55 4607.56 29.19 188.05 _5.78 71,37 16 56 43

OIFFER_NTIAL CCRR_CTION5 NID-COUR54[ EXECUTION ACCURACY
TO_ -.1454 TRA -.3460 TC3 ,1363 gAU .3840 .gGT _40,2 _ 1468.0 _3 438.2

ROE .1906 RRA .2789 RC3 1.6852 FAU .1_871 RRT -.1130 _ -.9¢>88 RTF .!180
FOE-I.4BO6 FRA -.61J4 FC3-5.5401 8SP 4964 _ 1564.2 R_3 .0084 R13 -.9688

BOE .2397 BRA .4444 BC3 1.6907 FSP -1366 SGJ 1469.4 _2 5_.2 THA 92.75

ORBIT 0ETERMINATION ACCURACY

ST 208.4 SR 198.7 SS 687.0

CR7 -.9725 CRS .8720 CS7 -.8432

L$A 731.7 NSA 155.9 SSA 52.7

ELI 285.9 EL2 33.B ALF 136.40

ARRIVAL DATE MAY 28 1969

130.30 fCC .16881 INC 1.6659 Vl 30.162

345.29 RCA 108.51APO 152.30 v2 54.824

72.97 ZAC 107.88 ETC 143.60 CLP -60.94

4.220 OPA 49.47 RAP 12.48 ECC 1.2796

PO CST TIN INJ 2 LAT INJ 2 LONG

1262.O -6.09 13.51

4534.3 23.07 220.64

1015.5 -6.92 354,93

4256.1 23.97 199.86

836.8 -9.11 340.03

4007.6 26.37 180.OO

CR6IT 0ETERt4INATION ACCURACY

57 249.6 _ 293.0 SS 758.1

CRT -.9665 CRS .9546 CST -.8757

L$A 839.1HSA 133.8 SSA 29.0

ELI 381.7 EL2 49,2 ALF 130.27

LAUNCH OATE FEB 13 1969 FLIGHT TIME 106.00 ARRIVAL DATE MAY 30 1969

HELIOCENTRIC CCINIC DISTANCE 299.092

RL 147.72 LAL .OO LOL 144.I2 VC 27.912 GAL -5.95 AZL 9_,0] HCA 136.57 SHA 130.40 ECC .16777 INC 2.0107 VZ 30.167

RP IO8.84 LAP -1.39 LOP 280.50 VP 57,695 GAP -1.65 AZP 88.54 TAL 212.10 TAP 340.46 RCA 108 ._3 APO 152.27 V2 34.816

RC 02.98! GL -13.62 GP 44.99 ZAL 141.00 ZAP 73.45 ET$ 346.16 ZAE 135.02 ETE 79.10 ZA( J04._9 ETC 144.76 CLP -66.26

PLANE TC(ENTRIC CONIC

C5 17,115 VHL 4.157 OLA -J2,07 RAL 6.43 RAD 6567.7 VEL J1.769 PTH 2,08 VHP 4,235 _PA 50,89 RAP 7.97 EEL 1,2817

LN_H AZMTH LN_H TIE L-I TIHE INJ LAT INJ LONG INJ RT A$C _NJ A2'HTH JNJ TIHE PO CST TIM INJ 2 LAT INJ _ LONG

90.00 3 49 24 1793.53 -7.6_ 16.36 224.21 117.35 4 19 18 1193.5 -5.90 9.66

90.00 12 40 50 5206.22 26.21 233.69 229.03 78,87 14 7 57 4606.2 _4.41 225.48

I[30.OO 5 4 35 1550.96 -8.67 357.96 223.65 118.72 5 30 26 951.0 -4.77 3_1.35

1/30.00 14 8 21 4924.01 ?7.36 212.66 228.75 77,46 15 30 25 4524.0 25.56 _04.43

110.O0 5 58 55 1580.80 "11._ 543.43 222.03 122.45 6 21 56 780.8 -7.02 537.05

110.OO 15 30 30 4666.94 ]O.41 192.24 227.85 73.5? 16 48 17 4066.9 27.86 183.97
OIFFE_NTIAL CORRECTIONS MIO-COUR,_E EXECUTION ACCURACY CRBI7 DETERMINATION ACCURACY

TOE -,1933 TRA -.3733 TC3 -,0592 8AU .4144 5_T 594,6 S(_q 159_.4 5(;3 438.1 ST 311.2 SR 404.5 55 825.5

ROE .2784 RRA .2683 RC3 1.8100 FAU .10716 RRT -,3987 _ -.9746 RTF .4054 CRT -.9641 CR$ .9816 C$T -.9063
FOE-1.6178 FRA -.5_80 FC3-5.4_5 8SP 4988 ,S_ 1699.8 R23 .0363 R13 -.9741 LSA 961.0 MSA 133.1 SSA ?5.3

80E ,3389 BRA .4597 BE3 1.8109 FSP -1368 `%1 1612.2 ,%2 5_8.6 THA 99.54 ELI 506.1 EL2 66.1 ALF 127.50

"LAUNCH OATE FEB 13 19_9 FLIGHT TIME I08.DD ARRIVAL _ATE JUN 1 ]969

HELIOCENTRIC CONIC OI$TANC[ _03.448

RL 147.7_ LAL .OO LOI. 144.12 VL 27.920 GAL -5.88 _21. 92.40 P_A 139,52 S_A 130.45 EEL .16680 IN( 2.5978 Vi 30.162

RP ]08.86 LAP -1._6 LOP _83.66 YP 37.694 GAP -1.21 AZP 08.18 TAL 212.OO TAP 351.53 RCA 108.69 APO 152.2! v? 54.8IO

RE 85.328 GL -16.20 GP 47.77 _AL 140.01ZAP 77.84 ETS 349.72 ZAE 132.56 ETE 85.02 ZAC 101.90 ETC 146.16 CLP -71.74
PLANET_NTRIC CONIC

C5 17.346 VHL 4.165 DLA -14.36 R_L 7.67 RAO 6567'_ VIEL 11.778 PTH 2.08 VHP 4.296 0PA 52.20"RAP 5.19 ECC 1,2855

LNCH AZMTH LN(H TIME L-I TIME INJ LAT INJ LC_ INJ RT AS( INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LC_G
90.00 4 14 13 1717.89 -5.24 12,0B L_5.84 117.87 4 42 51 1117,9 -1.47 5.45

g0.00 12 25 55 5200.07 27,15 239.49 231.4_ 81.63 13 54 3 4688.1 25.71 231.12

1OO,00 5 27 54 1480.17 -6.33 354.O1 225._5 119.28 5 52 34 880.2 -2.38 347.A5

IOO.OO 13 54 56 _001,02 28.58 218.16 231.2| 80,i8 15 18 17 4401.0 26.73 209.74

110.OO 8 18 _9 13L_g.16 -9.1_ 340.15 L_3.53 123.08 6 40 59 ?_0.2 -4.75 333.85

110.OO 15 20 20 4733.79 31.59 197.09 2_0.43 76.22 16 39 14 4133.8 29.58 188.58
DIFFERENTIAL CORRECTION5 MIO-CCI.IR_E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE -,2595 TRA -.3_ TC3 -.2693 8AU .4473 ,%T ?O6.0 S(_ 1709.9 ,%3 428.7 ST 395,4 SR 531.1 SS 890.8

ROE .3768 RRA .2478 RC3 1.9100 FAU .1035J RRT -.6140 RRF -.9790 RTF .6206 CRT -.9680 CR$ .9919 CST -.9534
FOE-1.7368 FRA -.4430 FC3-5.1663 8SP 5473 _ 1849.9 f_3 .0588 R13 -.9775 LSA 1101.6 MSA 153.9 5SA 21.7

802 .4575 _A .4695 8C3 1.9289 FSP -1346 5(;1 1769.8 ,%2 5_.4 THA 105.72 ELl 657.2 EL2 80.2 _LF 126.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J

LAUNCH CAT( FEB I3 J969

HELIOCENTRIC CONIC

RL 147.72 LAL .O0

RP I08,89 LAP -1,72

RC 87.69! GL -]9.07

PLANE TO(ENTRIC CONIC

C3 17.723 VHL 4,210

LNCH AZMTH LNCH TIME

90,00 4 43 32
90,00 12 8 34

100.00. 5 55 16

lO0,O0 13 39 31

110.00 6 42 19

]J0,O0 15 8 58

DIFFERENTIAL CO_RIECTION5

TDE -,3475 TRA -.4192 TO} -.4843 BAU .4821

ROE .4870 RRA .2162 RC3 1.9762 FAU .09793

FOE-I.B348 FRA -.3319 FC]-4.783B 6SP 6011

BOE .59e3 BRA .4717 8C3 2.0346 FSP -1299

FLIGHT TIME liD,DO ARRIVAL DATE

01STANCE 311,776

LOL 144,12 VL 27,923 GAL -5,82 4ZL 92,84 HCA 142,68 SblA I30,47 EEE ,16604 IN( ?.8381

LOP 286.83 VP 37.691 GAP -.78 AZP 87,74 TAL 211.81 TAP 354.49 R(A lOS.B] APO 152.14

GP 50.60 ZAL 138.69 ZAP 82.00 ETS 353.62 ZAE 129.79 ETE 90.66 ZAC 98.94 ET( 147.78

CLA -16.86 RAL 9.17 R40 6567.7 VEL 11.794 PTH 2.09 VHP 4.407 DPA 53,40 RAP 358.27

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AA'NTH IN] TIME PO (ST TIM IN] 2 LAT

1632.37 -2.50 7.29 228.04 |18.22 5 10 45 1032.4 1.29

5383.5A 27.91 246.38 234.36 8§.00 13 38 |8 4783.5 26.92

1400.9(] -3.67 349.63 227.39 119.69 6 18 37 800.9 .3!
5090.25 29.24 224.65 234.21 83.49 15 4 21 4490.3 28.03

1253.50 -6.65 336.60 225.55 123.61 7 3 13 65_5 -2.19
4810.41 32.70 _O8.79 233.60 79.42 16 29 8 4210.4 30.89

MIO-COURSE EXE(UTICN ACCURACY

5GT 863.4 5GR 1817.2 ,%3 41J.5

RRT -.7491RRF -.9824 RTF .755|

568 L>011.9 R_3 .0764 R|3 -,9798

_I 1939.2 _2 536.0 THA 111.30

JUN 3 1969

Vl 30.162

v2 34.804

(LP -77,33

ECC 1.2917

IN| ? LONC

.66

237.85

343.JO

216.O5

330.36

]94.O4

ORBIT OETERNINATION AE(UR4CY

ST 505.8 SR 671.| 55 953.5

(RT -.9740 (RS .9963 CST -.9537

LSA 1263.5 MSA 135.B SSA 18.3

ELI 835,3 EL2 92,1ALF 126,80

LAUNCH DATE FEB 13 1969 FLIGHT TIME 112.00 ARRIVAL OAT( JUN 5 1969

DISTANCE 318,076HELIOCENTRIC CONIC

RL 147.72 LAL ,00 LCL 144.12 VL 27.921 GAL -5,75 AZL

RP IO8.90 LAP -|.88 LCP 289,99 VP 37.685 GAP -.38 AZP

RC 90.065 GL -22.28 GP 53.44 ?AL 136.98 ZAP 85.82 (iS
PLANETOCENTRI( CONIC

C3 18.304 VHL 4,278 OLA -19,60 RAL 10.97 RA0 6567.7 VlEL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 5 19 14 1532.41 .72

90.00 |1 47 16 5498.55 28.3i

I00.00 6 28 15 1309.68 -.59

1(30.00 13 20 56 5196.51 Z9._O
tAD.DO 7 9 57 1179.00 -3.83

110.00 14 55 43 4899.95 33.61

OIFFERENTIAL CORRECTIONS

TOE -.4635 TRA -.4318 TC3 -.6950 BAU .5167

ROE .6082 RRA .1698 R(3 1.9941 FAU .09042
F02-1.9033 FRA -.2059 F(3-4,2769 8_P 6359

8OE .7647 B,qA .4640 8C3 2.11|7 FSP -I_24

93.35 hlCA 145.83 5MA 130.46 £CC .16540 IN( 3.3469 V| 30.162
87.23 TAL 211.52 TAP 357.34 REA IO8.88 APO 152.O4 v? 34.799

357.85 ZAE 126.76 ETE 95.98 ?AC 96.07 ET( 149.57 (LP -_2.98

11,819 PTH 2.09 VHP 4.576 OPA 54.54 RAP 353.09 (CO 1.3032
IN| LONG IN| RT AS_ IN| AZMTH IN| TIME PO (ST TIM IN| 2 LAT |NJ ? LONG

1.71 230.99 I18,31 5 44 46 932.4 4.50 355.07

254.76 237.89 89.18 13 18 55 4898.5 27.89 246,12

344,61 230.27 119.89 6 50 5 709.7 3.39 336,09

232.49 237.84 87.58 14 47 33 4596.5 29.]5 223.75
332.68 _8.24 123,99 7 29 36 579.0 .66 326.4_

2'09.62 237.49 83,36 16 17 23 4300.0 32.33 200.62
MIO-COURSE EXECUTION ACCURACY ORBIT 0ETEI_AINATiON ACCURACY

SGT 1056.3 SGR i906.0 ,%3 386.2 ST 647.8 SR 8|9.4 SS |009.3
RRT -.8287 RRf -.9850 RTF .834_ (RT -.9796 CRS .9983 (ST -.967_

See 2179.2 R23 ,0911 R13 -.9813 LSA |445.8 MSA 138.7 5SA 15.2
SGI 2112.9 ,_G2 533.4 THA 116.49 ELl 1039.4 EL2 |02.7 ALF 12_.19

LAUNCH DATE FEB 13 1969 FLIGHT TIME 114,00 ARRIVAL DATE JUN 7 1969

HELIOCENTRIC CONIC

RL 147,7? LAL ,DO

RP 108,9| LAP -2,03

R( 92.449 GL -25.87

PLANE TOCENTRIC CONIC

C3 ]9,183 VHL 4.380
LNCH AZMTH LN(H TIME

90,00 6 4 56

90,00 II 18 49

lOO.O0 7 9 32

100.00 12 56 54

110.00 7 43 25

]lO.O0 14 39 30

DISTANCE 324.349

LOt. 144.12 VL 27.915 GAL -5.67 AZL 93.95 HCA J48.97 St,tA 110.41 ECC .16489 IN( 3.9451 Vl 30.162

LOP 293.15 VP 37.676 GAP .01 AZP 86.62 TAL 211.13 TAP .11 RCA 108.91 APO 151.92 V2 34.795

GP 56.32 ZAL 134.85 ZAP 89,25 ETS 2.40 2AE 123.49 ETE 100.96 ZAC 93.29 ET( 151.52 CLP -88.64

CLA -22.62 RAL 13.14 RA0 6567.8 VEL 11.656 PTH 2.10 VHP 4.813 0PA 55.65 RAP 347.80 (Co ].3]57

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_rMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

1408.58 4.70 354.79 235.0! 117.96 6 28 25 808.6 8.41 348,07
5644.44 27.99 265.41 242.02 94.51 12 52 53 5044.4 28.32 256.76

1L:_.07 3.1] 338.60 234,14 119.74 7 29 32 60011 7.06 332.0?

5328.19 29.78 242.28 242.15 9_.72 14 25 42 4728,2 29.84 233.47

1093,84 -.§8 328,24 231,83 12A.18 8 1 39 493.8 3.91 322.03

5007.J8 34.14 2|7.94 242,19 88.26 16 2 57 4407.2 33.53 208.75
DIFFERENTIAL CORRECTIONS MID-COUR_ EXECUTION ACCURA(Y

TOE -.6134 TRA -.4312 TC3 -.8844 BAU .5497 SGT 1271.8 5GR 1972.3 ,%3 354.0

ROE .7416 RRA .1073 RE3 |.9526 FAU .08131 RRT -.8736 RRF -.9871 RTF .8810

FOE-1.9409 FRA -.0737 F(3-3.6694 BSP 7090 ,%8 2346.8W23 .10_6 R13 o.9822

Bog .9624 8RA ,4444 8C3 2,1436 FSP -1171 SGI 2286,2 SG2 529,9 THA 121,32

LAUNCH DATE FEB 13 1969 FLIGHT TIME 116,00 ARRIVAL DATE JUN 9 1969

HELIOCENTRI( CONIC OISTANCE 330.594

RL 147.72 LAL .00 LCL 144.12 VL 27.905 GAL -5.58 AZL 94.66 HCA 152.12 5NA 1_0.34 ECC .16448 IN( 4.6635 Vl 30.162
RP 108.92 LAP -2.18 LOP 296.31 VP 37.665 GAP .39 AZP 85.88 TAL 210.66 TAP 2.77 RCA 108.9{] APO 151.78 V2 34.791

RE 94.840 GL -29.90 GP 59.28 ZAL 132.23 ?AP 92._0 ETS 7.29 ?AE 120.01 ETE 105,66 2A( 90.63 ETC |53.62 CLP -94.31
PLANETOCENTRIC CONIC

C3 20.515 VHL 4.529 OLA -25.96 RAL 15.73 RAO 6567.8 VEL 11.912 PTH 2,12 VHP 5.132 OPA 56,76 RAP 342.32

LNCH A.?MTH LNCH TIME L-_ TIME INJ LAT IN] LONG IN] RT ASC IN] Az-NTH IN] TIME PC) CST TIM IN] 2 LA T
90.00 7 10 56 1231.56 10,24 344.73 240.76 116.55 7 31 28 631.6 J3.72

90.00 JO 33 31 5853.37 25.96 280.35 246,47 101.72 12 11 4 5253.4 27.32

IOO.O0 8 5 23 1055.77 7.95 330.60 239.5A 118.91 8 22 59 455.8 11,75

i00.00 12 21 46 5504.39 28.51 255.21 247.01 99.40 13 53 30 4904.4 29.51

110.00 8 25 26 992.82 3.28 322,96 236.67 124.04 8 4! 59 392,8 7.73

110.013 14 18 12 5140.10 33.93 228.31 247,77 94.39 15 43 52 4540.1 34,17
OIFFERENTIAL O_RR_CTION$ HIO-COU_,$E EXECUT|ON ACCURACY

TOE -.8071 TRA -.4118 TC3-1.0352 8AU .5824 SGT 1502.5 SGR _325.3 SG3 318.6

ROE .894| RRA .0287 RC3 1.8541 FAU .07147 RRT -.9048 RRF -.9889 RTF .9106

F02-1.9569 FRA .0542 F(3-3.0159 8SP 7702 S_ 2521.8 R'Z3 .1130 R13 -.9831

802 1.2045 _A .4128 8C3 2.1235 FSP -1016 SGI _466.4 SG2

ORBIT DETERMINATION ACCURACY
ST 823.4 SR 972.5 SS 1056.6

CRT -.9840 CRS .9993 (ST -.9775

LSA 1649.2 MSA |42.3 SSA ]?.4

ELI |269.3 EL2 112.4 ALF 130.18

ECC |.3376

IN] 2 LONG
337,7_

271.95

323.87

?46.55

316.70

239.07
ORBIT OETERMINATION AECURAE_

ST 1836.| SR ]132.2 SS 109_.4

CRT -.9874 CR5 .9997 CST -.9847

LSA 1881.6 MSA 145.9 5SA JO.O

525.5 THA 125.74 _ ELI I529,9 EL2 12].2 ALF 132.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-693

LAUNCH DATE FEB 13 1969 FLIGHT TIME 118.00 ARRIVAL DATE JUN ]I 1969

HELIOCENTRIC CC_IC DISTANCE 336,811

RL 147.72 LAL .DO LC¢ Z44,]? VL 77,99J GAL -5,48 ATL 95,55 HCA J55.25 SHA |_0,25 ECC .J64J7 JNC 5.5479 VJ 3D.J62

RP 108.93 LAP -2.32 LOP 299.47 VP 37.655 GAP ,75 AZP 84,96 TAL 210.09 TAP 5,35 RCA 109,R6 APO 151.63 V? 34.788

RC 97.236 &L -34.41 GP 62,40 ZAL JZ9,JO 2AP 94,61 £TS IZ,53 ZA£ 116,30 ETE JlO.J5 ZAC 98.04 £TC J55,93 CLP-IOO.O0

PLANETOCENTR[C CONIC

C3 ?2,558 VHL 4,749 DLA -79,61RAL 18,87 RAG 6567,9 VEL J1,997 PTH 2,J4 VHP 5o561 OPA 57°92 RAP 536.49 ECC 1.3712

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT A_ IN! AXHTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

80.96 7 50 4I IJ60,38 19,73 344,0J 249,71 II2,54 8 10 l 560.4 22.62 356.43

99.04 IO 18 47 682.26 19,75 308.89 249,71 112.52 10 30 9 82.3 22.65 301.30
IOO.O0 9 51 35 769,25 I6,87 514,0J 248,59 I15,05 10 4 24 169.2 20.11 306.7!

100.00 I! 0 33 5836.68 22.66 278,10 250,95 110,03 12 37 50 5236.7 25.18 270.2J

110,00 9 21 55 862.87 8.20 516,!1 243,42 123.30 9 36 16 262.9 12.52 509.68
110,00 15 46 45 5515.91 32.21 241,71 254,03 102,!3 15 15 21 4715.8 33.54 232.73

DIFFERENTIAL CORRECTIONS MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.O60| TRA -.3655 TC3-1.|286 BAU .6108 SGT 1744.1 S/,,R 205|.5 ,._,3 279.6 ST 12_8.2 SR 12_4.3 55 1126.5

ROE 1.O655 RRA -.0708 RC3 1.6817 FAU .06086 RRT -.9"234 RRF -.9904 RTF .9304 CRT -.9900 CRS .9999 C_T -.98_8
FOE-I .94L:_0 FRA ,1757 FC3-2,3356 BSP 9_92 SGB 2692,5 R23 ,1205 R13 -,9839 LSA 2134.4 MSA !49,3 SSA 7.9

BOE 1.5016 BRA .3723 BE3 2.0253 FSP -995 Y,,! 264!.8 Y-.2 519.8 THA 130.00 ELI 1814.5 EL2 178.9 ALF 135.09

LAUNCH DATE FEB 13 1969 FLIGHT TIME !20.OO ARRIVAL GATE JUfl ]} 1969

HELIC_ENTRIC CONIC

RL 147.72 LAL .00

RP 108.94 LAP -Z.45

RC 99.636 GL -39.42
PLANETOCENTRZC CONIC

C5 25.776 Vf,_. 5,0?7

LNCH ATMTH LNCH TIME

71.19 6 57 _0

108.8! 11 42 2!

71.19 6 57 _0

1o8.81 1! 42 21
_IO,DO 1| O 9

llO.O0 12 38 52

DISTANCE 342.999

LOt 144.12 VL 27,875 GAL -5.3T AZL _W5.67 H(:A |5@.59 SMA 130.13 ECC .16393 INC 6.6107 V] 30.162

LCP 302,63 VP 37,638 GAP 1,10 kiP 83,79 TAL L:_09,45 TAP 7.83 RCA 10_,80 APO 151.46 V2 34.786

GP 65,74 ZAL !25,39 ZAP 96.44 ETS 18,25 ZAE |12,35 ETE !!4,63 ZAC 95.51 ETC 158.57 CLP-IOS._3

OLA -53,56 RAL ?2,67 RAO 6568,0 VEL 12;!5! PTH 2,17 VHP 6,!39 OPA 59,11
L-I T|ME IN! LAT IN! LONG IN! RT ASC IN] k214TH IN! TIME PC) CST TIM

!408,1Z _1,_! 3,45 256,85 116,64 ? 2'0 58 809.1

5787,95 21,25 273,75 256.86 116.63 13 _6 49 5187.9

_408.12 21.2! 3.45 _56.85 |I6.64 7 _0 58 808.I

5787.95 21,23 273.75 256.66 1!6.63 !3 J8 49 5187.9

629,J2 16,62 30},25 254.22 _,3! J! !0 _ 29.I

5614,95 25,96 262,?0 2_9,25 l!3,06 14 17 _7 5014,9
DIFFERENTIAL CORRECTIONS

TOE-I.3962 TRA -,2782 TC5-!.!447 9AU .6320

RD[ J,_490 RRA -.I977 RC3 J.43_8 FAU .D49_6
FDE-1.996_ FRA .7888 FC5-1.6747 _SP 98_5

1.8733 8RA .54J3 BC3 1.9539 FSP -76_

MIO-COURS_E EXECUTION _CCURACY

SGT 1993.9 S_R 2043.3 S_3 239.6

RRT -,95_4 RRF -,99J7 RTF ,9447
SG8 2855.0 AT3 .1262 RI3 -.9848

Y.,! 2P,08.5 SG_ 5!2.9 ?HA J34.25

RAP 350.!0 ECC 1.4242

IN! 2 LAT IN! 2 LONG

_4.61 556.00

?4.62 266.30

74.61 356.00

24.62 266.30

20,53 296.50

29.85 254.7]
ORBIT DETERMINATION ACCURACY

ST 1580.1SR 1412.5 55 1137.0

CRT -,99!7 CRS J,O_OO CST -.997D

LSA 2400.3 MSA 152.1 SSA 6.2

EL] ?IJS,J EL2 135,5 ALF J38,25

LAUNCH DATE FEe I] ]969 FLIGHT TIME 1ZZ.DO ARRIVAL DATE JUN 15 1969

HELIOCENTRIC CONIC DISTANCE 349.154

RL 147.72 LAL .00 LOt 144.12 VL 27.855 GAL -5.26 AZL 98.15 HCA 161.51 5_A

RP ID8.94 LAP -2.58 LOP 305.60 VP 37,622 GAP 1.43 A?P 82.26 TAL 208.72 TAP

RC IO2.O38 GL -44.88 GP 69.41 ?AL lSl.|! ZAP 97.61 ETS 24.72 ZAE J08.07 ETE

PLANE TC_ENTRIC CONIC

C3 31.067 VHL 5.574 CLA -37,71 RAL 27,_3 RAG 6568,2 VEL !2.347 PTH 2,23 VHP 6,939 CPA 60.27 R4P _22._2 ECC 1.51]

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG IN! RT ASC IN! A_MTH IN! TIME PO CST T_H IN! 2 LAT rNJ ? LC'_G

63.98 6 35 41 1575,78 21.97 |1,23 265,96 12!.45 ? I 57 975._ 25.97 ]_.06

1]6,02 12 41 ZO 5713.44 21.99 268.2g 265.87 121.44 14 !6 34 511_,4 _5.96 261.I2

65.98, 6 35 41 1_75.78 21.97 17.73 _65.86 121.45 ? ! 57 975._ 25.97 1_.06
116.07 IZ 41 _ 5715.44 71.99 _68,2g ?65,8? 1_1.44 14 16 34 }113_4 25.98 ?61.l_

63.98 6 35 41 1575.78 21.97 11.2_ 265,86 121.45 ? I 57 975.9 25.97 10._6

116.0_ 1_ 4| L:_ 5713.44 ?!,99 268.29 _65,87 121,44 14 16 34 5115.4 ?5.98 261.12
DIFFERENTIAL CORRECTIONS MIo-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TGE-1.8587 TRA -,1787 TC3-I,07_O eAU .6444 ._T _259,8 SGR 1996,! 5G5 199,1 ST 1911.7 SR 1493.9 SS _J29._

ROE 1.4466 RRA -.5525 Re3 1.!217 FAU .05916 RRT -.9441 RRF -.9926 RTF .9571 CRT -.9930 CRS .9999 CST -.9944
FOE-I.8?7_ FRA ...3_40 FC3-! .0912 BSP 9396 S_,B 30! 5.2 R'?3 °J273 RJ5 -.9863 LSA 2671 .9 MSA ] 52,7 SSA 4,_

802 2.5553 BRA .3753 BC3 1,5516 FSP -634 S_1 _973'5 S_ 499,9 ?HA 138.75 ELl 2422.1 EL2 139.4 ALF 142.D4

|29.99 ECC .|6371 INC _.152| V| 30.162

10.22 RCAII08.?O APO 15|.28 V2 34.7_

119,45 ?AC 82,94 ETC 16|,89 CLP-II?,|3

LAUNCH DATE FEB 13 1969 FLIGHT TIME !24,00 ARRIVAL DATE JUN ]7 1969

H_LIOCENTRIC CONIC DISTANCE 355,27_

RL 147.72 LAL .DO LC_. 144,12 VL 21,953 GAL -5,1_ AZL !00,2J HCA 164,6l 5HA !29,85 ECC .I6366 INC10.20_3

RP 108.95 LAP -?.70 LOP 308.96 VP 37.605 GAP 1.75 AZP 80.15 TAL 207.9_ TAP 12.51 RCA 108.58 APO 151 .O_

RC 104.441 GL -50.69 GP 73,51 ZAL 116,_0 ZAP 98,!0 ETS 52,65 ZAE 103,_ ET_ !25,44 ZAC P_,23 ETC 166,66

PLAN_TOCENTRIC CONIC

C3 40.5_ VHL 6,35! DLA -4!,84 RAL 33,05 RAO 6568.6 '/EL 12,716 PTH 2,3l VHP 8,0920PA 61,26 RAP 314.16
LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT kS_

57.81 6 29 49 1722,94 21,44 29,_4 _77,0!
122.19 13 32 48 5698.09 21.46 266.61 277,03

57.81 6 29 49 1722,84 21,44 29,24 277,0!

12Z,19 l] 32 48 5698.09 2!,46 266.61 27?,05
57.81 6 29 49 !722,94 ?!.44 29.24 277.01

122,!9 13 52 48 5698.09 2!,46 266,61 777.03

DIFFERENTIAL CORRECTIONS

T02-2,5237 TRA ,!54_ TC3 -,_3_ _AU .6_70

ROE 1.6095 RRA -,5416 RC} ,7608 FAU .02892

FGE-1.7340 FRA ,4679 FC5 -,6|85 6SP g858
BO_ 2.9931 BRA .5580 6C3 1.1813 FSP -_5

Vl _0.162

V2 34.7_3
CLP-1|9.76

MI0-COUR_E EXECUTION ACCURACY

S(,T _55_.O t_ 1863.3 S(,3 J59.0

RRT -.9498 RRF -.9923 RTF .969!

SG6 3!6_.3 R'Z3 .I_50 R13 -.966_
SG! 3126.Z Y.,2 4?6.6 THA 144.34

ECC 1.6638

IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

126,83 6 58 52 1122.8 26.08 22.53

126.82 15 7 46 5098,1 76.10 259.90

126,85 6 58 32 1122.8 26.0_ 22.53
126.82 15 7 46 5098,1 26.10 259.90

126.83 6 58 32 I!22.8 26.08 22.53

126.82 15 T 46 .5098,1 76.10 259.90

ORBIT DETERMINATION ACCURACY

St _277,6 5R 1465.5 SS 1100.5

CRT -.9936 CRS .9996 CST -.9967

LSA 2919.5 MS_ 149.9 SSA 3.6

EL] 2704.6 EL? 139.6 ALF 147.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAL_ICH GATE FEB 13 1969 FLIGHT TIME |26.00 ARRIVAL 0ATE JUN 19 1969

HtELIO(ENTRIC EON|C O|STANCE 361.]39

RL |47.7? LAL .00 LOL 144.12 VL 27.808 GAL -4.97 AZL J03.27 HCA 167.69 5_A
RP 108.95 LAP -2.81 LOP 312.J2 VP ]7.587 GAP 2.05 AZP 77.0] TAL 207.00 TAP

R( 106.844 GL -56.49 GP 78.11ZAL 111.06 ZAP 97.86 ETS 44.16 ZA£ 98.00 ETE

PLANETOCENTR|C CONIC

E3 58.142 VHL 7.625 DLA -45.53 RAL ]9.98 Rk0 6569,| VEL 1].396 PTH Z.45 VHP

LNCH 4ZMTH LN(H Trl4E L-I TIN? IN] LAT IN] LONG IN] RT A$C IN] A2'NTH IN] TIME

52.72 6 37 15 I667.97 16.92 40.06 290.31 132_25 7 8 23
127.28 14 20 40 5735.50 I8.93 267,75 290.32 132.22 15 56 ]5

52.72 6 37 J5 1867.97 18.92 40,06 290.3! 132.23 7 8 23

127.Z8 14 20 40 5735.50 18.93 267.75 290.32 132,22 15 56 15

52.72 6 37 15 1867.97 18.92 40,06 290.31 J32.23 7 B 23

127.28 14 20 40 5735.50 18.95 267.15 2_J0._2 132.22 15 56 15

DIFFER_NTIkL CGRR1ECT|ONS MI0-COURSIE EXECUTION ACCURACY

702-3.5543 TRA .6Z15 TC3 -.6563 BAU .5942 ,_GT 2929.0 56R 1522.4 St,3 123.4

ROE 1.5531 RRA -.7213 RE3 .3919 FAU .01930 RRT -.9488 RRF -.9869 RTF .9819

FOE-1.6348 FRA .5426 FC3 -.2873 BSP 10341 _ 3301.0 R23 .1097 R13 -.9913

BOE 3.8788 BRA .9521 803 .7644 FSP -392 56! 3272,8 562 430.4 THA 153.25

LAUNCH DATE FEB 13 1969 FLJC,4.1T TJ'NE 128.00

HELICX;ENTRIC CCNIC

RL J47.72 LAL .DO
RP 108.94 LAP -2.91

RE J09.746 GL -61.61

PLAMETOCENTRZC CONIC

C3 97.622 Vl.q. 9.880

LNO.I AZMTH LNCH T_N[
49.45 6 57 33

150.55 15 4 17

49.45 6 57 _3

130.55 15 4 17

49.45 6 57 33

130.55 15 4 17

OlSTANCE 32,7.328

LQ, 144.12 VL 27.781GAL -4.80 AZL J08._lO HCA 170.71 51,44

LOP 315.26 VP 37.567 GAP 2.32 AlP 71.93 TAL 205.98 TAP
GP 82.71 7Jq.. 105.59 2kP 96.89 ET$ 67.08 7AE 91.49 ETE

129.66 ECC .16359 INC13.2674 vl 30.16?

14.68 RCA 108.45 APO 150.87 V? 34.783

134.83 Z4C 77.15 ETC 175.15 CLP-J]J.6|

DIFFERIENTIAL CORRECTIONS

TOE-5.1751 TRk 1.6164 TC3 -.3457 BAU .4612

ROE ._O89 RRA -.5385 RC3 ,0730 FAU .01023

r0£-J.5620 FRA .6367 FC3 -.0908 BSP J0707

BDE 5.1793 _k 1.7037 _E3 .3534 FSP -294

9.860 0PA 61.73 RAP 303.59 ECC 1.9569

PO CST TIM INJ 2 LATINJ ? LONG

1261_.0 24.18 33.99

5135.5 24.19 261.68

1268.0 24.18 33.99

5135.5 24,19 261.68

126_.0 24.18 33.99

5135.5 24.19 261.68

ORBIT 0ETERHINATION ACCURACY

ST 2678.4 _R 1190.0 S5 1057.1

CRT -.9926 CRS .9985 CSr -.9978

LSA 3112.5 HSA 139.9 SSA 2,6

ELl 2927.9 EL2 132.J ALF 156.15

ARRIVAL CAT? JUN 71 1969

129.47 ECC .J6350 INC18,2984 Vl 30,162

16.68 RCA 10_.30 APO 150.63 V? 34,784
155.59 ZAC 73.75 ETC 195.39 CLP-161.11

NIOoC(XMS_E EXECUTION ACCURACY

SGT 3381.7 56R 505.4 SG3 92.9

RRT -.6557 RRF -.7262 RTF .9935

3419.0 _3 .0881 gJ3 -.9945

_1 3398.0 S_2 378.3 THA 174.36

DLA -48.01RAL 47.99 RA0 6569.9 VEL I4.797 PTH 2.67 VHP 12.836 OPA 60.96 RAP 290.64 ECC 2.6066

L-I TI_ ]NJ L.AT |NJ LONG [NJ RT A$C INJ A_ITH INJ T]I4E PO CST TIM INJ 2 LATJNJ 2 LONG

2017.43 13.89 49.16 305.II 136.44 7 31 11 1417,4 19.62 43,73

5826.13 13.9J 271.24 305.13 136.44 16 41 23 5226.1 19.63 265.82
2017.43 13.89 49.16 305.1I 136.44 7 31 11 1417.4 J9.62 43.73

5826.13 13.91 271,24 303.13 136.44 16 41 23 5226.1 19,63 ?65.8?

_17.43 13.89 49.|6 303.11 136.44 7 31 11 1417.4 19.62 43.73

5826.13 13.91 271.24 _05,I_ 136.44 16 41 23 5226.1 19.63 265.B?

ORBIT 0ETERNINATION ACCURAC¢

ST 3050.4 SR 18fl.? SS IO21.?

CRT -.7527 CRS .7794 CST -.9991
LSA 3L_0.6 HSA 127.7 SSA 1.9

EL1 5033.6 EL? 121.8 ALF 177.36

LAUNCH DATE FEB 15 1969 FLIGHT TII,_ J30.00 ARR|VAL OAT? JUN 23 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .00

RP 108.94 LAP -3.00

RC 111.645 GL -64.20

PLANET_ENTRIC CONIC

C3 ?07.286 VHL 14.397

LNCH A_MTH LNCH TINE

49.9_ 7 31 l

130.10 15 34 40

49,90 7 31 1

130.10 15 34 40

49.90 7 31 I

150.10 15 34 40

DISTANCE 37_.155

LC__ i44.|_ 9L 27.752 GAL -4.59 AZL 117.94 HCA 173.59 $MA i29.27 ECC .16326 INC27.9476 vl 30.162

LC_° 318.45 VP 37.547 GAP 2.55 AZP 62.21 TAL 204.77 TAP 18.36 RCA 108.16 APO 150.37 v? 34.785

GP 81.64 ZAL 1(30.21 ZAP 95.25 ET5 1_0.92 ZAE 82.60 ETE 207.34 ZA( 67.43 ETC _47.42 CLP 178.99

ELk -47.67 RAt 56.00 RAO 6571.2 VEL 18.127 PTH 3.02 VHP 18.603 OPA 57.29 RAP 275.36 ECC 4.4114

L-I TINE INJ EAT INJ LONG INJ RT ASC |NJ A?NTH INJ TIM[ PO CST TIM _NJ 2 LATINJ ? LONG

2152.54 6.93 54o71 519.62 137.28 8 6 54 1552.5 12.77 49.58

680.82 6.94 299.64 319.64 137.28 15 46 1 80.8 12.78 ?94.50

Z15_,54 6.93 54,71 319_62 137.28 8 6 54 1551.5 1_.77 49.58

680.BZ 6,94 299,64 319.64 137,78 15 46 I 60.8 12.78 ?94.50

2152.54 6.93 54.71 319.62 137.28 B 6 54 1552.5 12.77 49,58

6_0,82 6.94 299.64 319.64 137.2_ 15 46 1 80.8 12.78 794.50
ORBIT _ETERNINATION ACCURACY

ST 1545.3 SR 2534.8 55 1060.6

CRT .9_63 CRS -.9962 CST -.997_

LSA 3144.6 MSA ?22.2 SSA 1.1

ELI 79_O.7 EL? 71_.D ALF 58.79

0IrFERENtIAL CORRECTIONS MID-CCURSE EXECUTioN ACCURACY

70E-3.7066 TRA 2.5975 TC3 -.0390 BAU .1156 56T 2131 .B 56R _764.2 5G3 69.9

ROE-6._O�g RRA 1.9548 RE3 .0148 FAU-.O0037 RRT .9286 RRF .9758 RTF .9865

FOE-1.6164 FRA .8298 FC3 .0015 BSP 11035 S6B 3490.7 R_3 -.0788 R13 .9964
BOE 7.3180 _RA 3.2504 BC3 .0417 FSP -_4 _I 34_2.1 $G2 637.3 THA 52.90

LAUNCH DATE FEB 13 1969 FLIGHT TIHE 132.00 ARRIVAL GATE JUN ?5 1969

HELIO(ENTRIC CONIC OISTANCE 378.494

RL 147.77 LAL ._ LCL 144.12 VL 27.722 GAL -4.28 AZL 140.95 PICA J 76.03 5_A 129.05 ECC .16740 INC50.9513 Vl _O.167

RP 108,93 LAP -3oO8 LOP 321.61VP 37,527 GAP _.64 AZP 39.12 TAL 203.08 TAP 19.11RCA 108.09 APO 150.01 V_ 34.787

R( 114.042 GL -58.87 GP 6?.98 ZAL 95.49 ZAP 93.17 ET$ 163.12 _AE 6?.22 ET[ 247.40 7AC 56.J8 _TC ?_0.85 CLP 9_.49

PLANET_ENTRIC CONIC

C3 629.103 VHt_ 25.082 OLA -40.08 RAL 60.62 R_O 6572.6 V[L 27.393 PTH 3.40 VHP 31.998 OPA 46.07 RAP ?58.94 ECC11.3534

LNO4 A5_ITH LNCH T|N[ L-I TIH_ _NJ LAT _NJ LONG _NJ RT A_C IN] ATNTH IN] TIH[ PO CST TIN IN] ? LAT IN] ? LONG
60.36 8 31 4 2160.00 .86 49.59 329.58 130.07 9 7 4 _560.0 6.00 43,86

119.64 15 11 32 gO9.82 .88 314.43 329.59 150.07 15 26 42 309.8 6.01 _08.70

60.36 8 31 4 2160.00 ,06 49,59 329.58 130.07 9 7 4 1560.0 6,00 43.86

119.64 15 |1 32 909.82 .80 314,43 3_9.59 130.07 15 26 42 309.8 6,01 30_.70

60.36 8 31 4 2160.00 .B6 49,59 "329.58 130.07 9 7 4 1560.0 6,0_ 43.86

119.64 15 11 32 909.82 .B8 314,43 3_9.§9 1:30.07 15 26 42 309.8 6.01 308.70

DIFrERENTfAL CCR/_CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURAC¢

TOE 2.6690 TRA I .J689 TC3 -.0371 BAU 1.5726 _T 726.7 SGR 3_98.0 563 56.2 ST 618,6 5R 2510.0 55 132J .4

RO-10.6606 RRA 6.7833 RE3 .1833 FAU-.02537 RRT -.3960 RRF .99_ RTF -.3497 CRT -.9153 CRS -.9997 CST .9049

FOE-2.0167 FRA 1.4220 F(3 .0349 B_P 10521 568 3377.1R_3 -.0681 RJ3 .9977 LSA 2892.6 NSA 249.1 554 .3

BOE10.9897 BRA 6.8832 BE3 .1870 FSP -180 .561 3311.0 562 664.7 THA 95.20 ELI 2573.7 EL2 ?43.0 ALF 102.83
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH CATE FEB 13 I969

H[LIOCENTRIC CONIC

RL 147.72 LAL .CO

RP 108.93 LAP -3.16

RC |16,435 GL 47.60

PLAN[TOCENTRIC CONIC

C31336.537 VHL 36.559

LNCH AZMTH LNCH TII_

33.20 16 16 45

J46.80 ? I 2

33.20 J6 I6 45

146.80 Z I Z

33.20 16 16 49

146.80 2 | 2

FLIGHT TII4E 134.00 ARRIVAL OATE JUN 27 1969

OISTANCE 386.6:32

LOL 144.I2 VL 27.690 GAL -4,97 AZL 11.84 HCA 183.22 SMA J26.83 ECC .I6982 1NC78.1566 v| 30.|62

LOP 324.78 VP 37.505 GAP 4,09 AZP 168.14 TAL 205.71 TAP 28.93 RCA |06.95 APO I50.71 v2 34.790

GP -54.03 ZAL 94.28 ZAP 93.48 ET5 |79.37 ?AE 56.22 ETE 97.98 ZAC 71.42 £TC 59.32 CLP 95.93

OLA 6l.lB RAL |9.9I RA0 6573.1 VEL 38.I8! PTH 3.55 VHP 45.020 0PA -68.75 RAP 203.10 ECC22.9960

L-| TIME [NJ LAT INJ LONG INJ RT A,_ INJ A2_4TH INJ T|I_ PO CST TIN INJ 2 LATINJ 2 LONG

5056.97 1.05 24J.66 290.50 28.83 17 41 2 4457.0 -5.95 238.21

3376.J2 J.O6 ID3.JB 290,46 28,83 2 57 IB 7776.J -5.94 99,73
5056.97 1.05 241.66 290,50 28.83 17 4I 2 4457.0 -5.95 238.2!

3376.12 1.06 103,18 290.48 28.83 2 57 18 2776.I -5,94 99.73

5056.97 1.05 24|.66 290.50 28.83 J? 41 2 4457,0 -5.95 238.2|

3376.|2 1.06 103.18 290.48 28.83 2 57 18 2776.1 -5.94 99.75

DIFFERENTIAL CORRECTIONS

TOE-4.?g6I TRA 1,98L;_ TC3 -.1014 BAU 3.9847

RO-|5.7951 RRA .85|7 RC3 -.1986 FAU-.06423

FOE 3.4020 FRA -.1782 Re3 .0416 _SP 9465

80E|6.5043 8RA 2,1574 BC3 .2230 FSP -|7|

;LAUNCH OATE F£B 13 1969

H£LI_ENTRIC CONIC

RL 147,72 LAL ,OO

RP I08.9l LAP -3.Z2

RC I|8.823 GL 62.08

PLANETOCENTRIC CONIC

C3 404.I|I _ L_0.103 OLA

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERflINAT|ON ACCURACY

5GT 1236,| SGR 2883,3 .T_3 53,3 ST 774.9 SR 2477.2 $S 2075.3

RRT .8732 RRF -.9999 RTF -.8697 CRT .976I CR5 1.0000 CST .9759

,T_ 3137.J RZ3 -.0778 R13 -.9969 LSA 3319.2 MSA 164.2 SSA .8

S_I _O86.2 .%2 562.7 THA 68.73 ELl 2590.6 EL2 I60.9 ALF 72.95

FLIGHT TINE 136.00 ARRIVAL DATE JUN 29 |969

0ISTAN([ _33.437

LCt. J44.|Z VL 27.656 GAL -4.50 AZL 49,89 H_A J85,DD SHA J28.6D ECC .I677J INC4OJIO3 v| 30.|62

LOP 327.95 VP 37.484 GAP 3,98 42_ 130.00 TAL 203.40 TAP 28.40 RCA 107.03 APO |50.I7 V2 34.794

GP -75.00 ZAL 97.15 ZAP 96.30 ET5 I9|.17 ZAE 78.75 ETE |06.92 ?AC 89.23 ETC 74.57 CLP |15.07

LNO Ai_WTH LNCM TIM£ L-I TIWE IN| L_T

Z_.I9 J3 47 4I 5012.77 -3.54

|54.81 0 9 13 3272.90 -3.fl3
25.19 13 47 41 5012.77 -3.54

|54.8| O 9 13 3272.g13 -3.53

25.19 13 47 41 S012,77 -3.34

|54.8I 0 9 13 3272.90 -3.53

DIFFERENTIAL CORRIECTICN$

TOE .89_3 TRA 1,0|5| TC3 -.0433 BAU ,851E

ROE-8.8869 RRA 3,3479 RC3 -,|5J5 FAU.-,OI076

FOE 1.8836 FRA -.6452 FC3 .0231 8SP 11476

BOE 8.9322 BRA 3.4984 8C3 .I576 FSP -203

68.00 RAL 347.EI RAO 6572.I VEL L_Z.9EE PTH 3.27 VHP 24,325 OPA -79.46 RAP ||8.39 ECC 7.6506

|NJ LCNG INJ RT A,_ INJ A214TH JNJ TIH(Z PO CST TIM INJ 2 LATINJ 2 LONG

_44._ Z_fl,79 22.05 I_ II 14 4412.8 -I0.94 24|.87

_.93 255.77 _2.05 I 3 46 2672.9 -10.93 94.30

244.51 2_5.79 22.0_ I5 JI 14 4412.8 -10.94 241,87

96.93 259.77 22.05 | 3 46 2672.9 -10.93 94.30

244.5| _55.79 _2.O5 15 lI 14 4412.8 -10.94 241.87

96.93 255,77 22.05 1 3 46 2672.9 -10.93 94,30

MIO-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 83_.0 $(,R 3643,1 5(,3 63.4 ST 345.5 5R 2645.7 55 |170,0
RRT .4696 RRF -.99_3 RTF -,422_ CRT -_5J63 CR5 .9997 CST -.5378

SGB 3736.9 R23 -.0749 R|3 -.9966 LSA 2898.4 MSA 295.8 SSA J.5

SG| 3664_9 S(,2 730.1 THA 83.62 EC! 2651.8 £L2 295.2 ALF 93.91

LAUNCH OAT| FEB |3 1969 FLIGHT TIME 138.00 4RRIV_L GATE JUL J 1969

HELIOCENTRIC CONIC

RL |47,72 LAL .[30

RP |08._0 LAP -3.27

RC 121.L_O6 GL 63._O

PLAN_TOCENTRIC CONIC

C3 I TO,O|7 V)4L |3.039

LNCH AZHTH LN_H TIME

27.97 13 15 5|

152.03 23 2l O

27.97 |3 15 5J

|52.03 23 2I 0

27.97 13 I5 51

152.03 23 21 0

DIFFERENTIAL CORRECTIONS

TOE 4.1626 TRA-J.9969 TC3 -.0671BAU ,1610

ROE-2.4044 RRA 2.3977 RC3 .0_28 FAU .00757

FOE _.33_l FRA -.7119 FC3_.0386 8SP 1_415

_OE 4.8071 _A 3.1204 8C3 .0708 FSP -272

DISTANCE 399.023

LOL 144.12 VL 27.62] GAL -4.22 AZL 64.84 HCA

LOP 331.1| VP 37.462 GAP 4.13 AZP 114.96 T4L

GP -79.37 Z_L ]00.45 ZAP 1[]0.32 ETS 243.87 ZAE

187.72 5_44 128.36 ECC .16746 INC25.1558 vl 30,162

201.86 TAP 29._8 RCA I06.87 APO |49.8_ V2 34.798

90.45 £TE 161.35 ZAC 97.55 ETC J28.25 CLP |66.26

OLA 65.62 RAL 337.67 RAO 6570.8 V_L 17.069 PTH 2.93 VHP 15.500 OPA -72.38 RAP 14.88 ECC 3.7981

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO CST TIN INJ 2 LA TINJ 2 LONG

4889.83 -|0.53 240.06 242.85 24.83 J4 37 20 4_89.8 -17.76 236.96

3|68.01 -I0.52 95.53 242.83 24.83 24 |3 48 2568,0 -17.75 92.43
4889.83 -I0.53 240.06 242.85 24.83 14 37 20 4289,8 -17.76 E36.96

3168.01 -|0,52 95.53 242.83 24.83 24 |3 48 2568.0 -17.75 92.43

4889.83 -10.53 240.06 242.85 24.83 14 37 20 4289.8 -J7.76 236.96

3168.01 -10.52 95.53 242.83 24.83 24 13 48 2568.0 -17.75 92.43

H_O-COLkqs_ [X[CUT_ON ACCURACY OR_IT DETERMINATION ACCURACY

SGT 2809.6 SGR 2762.8 S_,3 83.2 ST |937.| S_ |304.8 5S 840.9

RRT -,9491RRF" -._)618 RTF .9977 CRT -.9578 CRS .9672 CST -.9994

SGO 3940.4 R_3 -.I099 RJ3 -.9928 LSA 1462.0 HSA 317.0 58A 1.8

5(,1 3889,9 SG2 628.4 THA I35.5I EL| 2314,3 EL2 3|4.0 ALF J46.47

LAUNCH OATE FEB |3 1969 FLIGHT TIME |40,00 ARRIVAL OATE JUL _ 1969

H£LIOCENTRIC CONIC

RL 147.72 LAL .00

RP 108.89 LAP -3.32

RC I23.581GL 61.81

PLANET_[NTRIC CONIC

C3 94.957 VHL 9.745

LNCH A2'MTH LNCH TIE
3|.54 I3 27 42

|48,46 23 16 9

_,54 I3 27 42

148.46 23 |6 9

3|,54 I3 27 42
148,46 23 |6 9

DISTANCE 404.85!

LOt. 144.12 VL 21.586 GAL -3.99 AZL 71.81 PICA 190.69 ,SMA 128.|1 ECC .|6773 INC|8.1867 V| _O.|62

LOP 334.28 VP 37.440 GAP 4.34 AzprIoT.89TAL 200.50 TAP 31.I9 RCA |06.63 APO 149.60 v2 34.803

GP -74.52 ZAL _O3,34 ZAP 104.83 ETS 288.26 ZAI_ 98.]5 ETE _>04.99 ZAC 102.47 ETC ]72.9| CLP-|63.55

OLA 62.58 RAL 3_.54 RAO 6569.9 _I_L 14.707 PTH 2,66 VHP 1|.44| OPA -65.33 RAP 60.|8 ECC 2.5627

L-I SINE INJ &.AT INJ LON6 INJ RT AS( INJ A2NTH INJ TIM_ PO CST TIM INJ 2 LATINJ 2 LONG
476_.24 -17.O4 234.18 23_.4| 26.79 14 47 5 4163.2 -2A.00 230.39

3068.33 -17.03 93.73 239.39 28.79 24 7 I7 2468.3 -23.99 89.94

4763.24 -17,O4 234.JB _9.4| 2_,79 14 47 5 4163.2 -24,00 _30.39

_O68.35 -17.03 93.73 239.39 28,79 24 7 |7 2468.3 -23.99 89.94

4763.24 -17.04 234.18 239.41 28.79 14 47 5 4163.2 -24.00 230.39

]068.33 -I7.03 93.73 239.39 28.79 24 7 17 _468.3 -23.99 89.94

ORBIT DETERMINATION ACCURACY

ST 2278.2 SR 361.6 SS 804.6

CRT .8|75 CRS -.8726 CST -.9947

LSA 2433,3 MSA 217.9 SS_ Z,2

ELl 2297.4 EL2 _06.5 ALF 7.45

OIFFERENTIAL COEh(_CTIONS

TOE 3.4638 TRA-2.6643 TC3 -.3788 BALI .4827
ROE .6081 RRA .;4OZ RC3 -.O336 rAU .01875

FOE |.2949 FRA -.7507 FC3 -,ITIO 8SO 12729

00£ 3.5168 8R4 2.6680 BC3 ._803 FSP -358

MI0-(.OUR$_ [_ECUTION ACCURACY

SGT 4033.3 _ 405.2 _3 109.6

RRT .IO24 _ .238! RTT .9884

SG_ 4053,6 R23 .1366 RI3 .9886

9G! 4033.5 ,SGE 403.1 THA .60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69)

LAUNCH OATE FEB 13 I969 FLIGHT TIE |42.00 ARRIVAL DATE JUL 5 1969

HELIOCENTRIC CONIC

RL t47.72 LAL .0O

RP IO8.B7 LAP -3.3S

RC 125.948 GL 58,69

PLANETC(ENTRIC CONIC

C3 62.728 VHL 7.920
LNCH AZNTH LNCH TINE

34.88 13 49 59

145.12 23 21.56
34.88 13 49 59

145.12 23 21 56

34.88 13 49 59

145.12 23 21 56

DIFFERENTIAL CCRRECTIONS

TDE 2.7684 TRA-2.3140 TC3 -.7394 BAU .6_3

ROE 1.DO16 RRA -.3017 RC3 -.1807 FAU .DZ846

FOE 1.3698 FRA -.7781 FC3 -.3928 B.SP I3164

BOE Z.9440 BRA 2.3335 8¢3 .7611 FSP -466

DISTANCE 410.757

LOt. 144.12 VL 27.549 GAL -].76 AZL 75.75 HCA 193.74 SMA 127.86 ECC .168Z5 INC14.2509 Vl 30.J6Z

LOP 537.45 VP 37.418 GAP 4,58 AZP 103.B6 TAL 199.18 TAP 3Z.92 RCA 106.35 APO 149.38 VZ 34.8DB

GP -68.24 ZAL J05,66 ZAP 1O9.52 ETS X]O.41 ZAE 104.09 ETE 215.79 ZAC |06.0§ ETC 184.86 CLP-JSA.35

CLA 59.76 RAL 342.06 RAD 6569.2 vEL 13.568 PTH Z,AB VHP 9,Z59 OPA -58.94 RAP 52.22 ECC 2.0323

L-] TIME INJ LAT INJ LONG INJ RT A_ INJ AZHTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG

4653.01 -22.08 Z28.05 238.41 32.90 I5 7 32 4055.0 -28.71 223.53

2987.39 -22.06 91.61 238.59 32.90 24 II 44 2387.4 -28.70 87.09

465].0| -22.08 228.05 238.41 32.90 15 7 32 4053.0 -28.7J 223.5]

2987.39 -22.06 91.61 238.39 32.90 24 11 44 2587.4 -28.70 87.09

4653.01 -22.08 228,D5 238.41 32,90 15 7 32 4053.0 -28.7! 223.5]
2987.39 -22.06 91.61 238.59 32.90 24 11 44 2387.4 -28.70 87.09

NI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 4054.7 ._ 891,6 5_5 139.8 ST 2257.7 SR 756.2 SS 837.1
RRT .8930 RRF .9570 RTF ,9601 CRT .9598 CRS -.9889 CST -.9908

..qGB 4151.6 R_3 ,1632 R15 ,9833 LSA 2490.8 MSA 214.8 5SA Z.9

.561 4132.9 .5G2 393.7 THA 1| .21 ELI 2347.5 EL2 I97.O ALF 17.65

LAUNCH DATE FEB 13 1969 FLIGHT TIME 144.00 ARRIVAL 0ATE JUL 7 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .00

RP 1O8.85 LAP -3.38

RE 128._06 GL 55.41

PLANETO(ENTRIC CONIC

C3 45.993 VHL 6.782
LNCH AZMTH LN(H TIME

37.88 14 14 15

142.I2 23 30 33

37.88 I4 14 13

142.12 23 30 33

37.88 14 14 13

142.12 23 ]O 33
DIFFERENTIAL CORRECTIONS

TDE 2.5429 TRA-|.9396 TC3-|.0440 BAU .6612

ROE 1.O257 RRA -.2807 Re3 -.2579 FAU .O3323

FOE 1.5343 FRA -.6916 FC3 -.6255 BSP I0608

BOE 2.74L_>0 _RA 1.9598 0C3 1.0754 FSP -400

DISTANCE 416.702
LQL 144.12 VL 27.511 GAL -5.55 AZL 78.27 HEA

LOP 340.62 VP 57.596 GAP 4.8_ AZP IOI.24 TAL

GP -62.L_0 ZAL IG7._7 ZAP 114.I7 ETS 304.78 ZAE

196.84 SMA 127.61 ECC .16890 INCII.7114 VI 30.162

197.84 TAP 54,F_ RCA 106.05 APO 149.16 V2 34.8_5

108.93 ETE 218.27 ZAC 108.99 ETC 188.63 CLP-151.41

DLA 57.28 RAL 346.18 RAO 65_.7 EL 12.937 PTH 2.36 VHP 7.965 DPA -55.02 RAP 47.21 ECC 1.7569

L-I TIME INJ t..AT rNJ LONG INJ RT AS[. INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4561.32 -25.68 222.15 238.20 36.85 I5 30 I4 ]961.3 -]1.97 ZIG.9?
2925.79 -25,67 89.50 238.18 36.85 Z4 19 18 2]25.8 -31.96 84.28

4561.32 -25.68 222.I5 2_.20 36.85 15 3(3 14 3961.3 -31.97 216.92

2925.79 -25.67 89.50 2_h_.|B 36.85 24 I9 18 2325.8 -31.96 84.28

4561.32 -25.68 _22.15 238.20 36.85 15 }(3 14 3961.5 -31.97 216.92

2925.79 -25.67 89.50 238.18 36.85 24 19 18 2325.8 -31.96 84.28

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3976.2 SGR 1052,5 SG3 163.2 ST 2555.3 SR 876.5 55 919.7

RRT .898_ RRF .9713 RTF .9669 CRT .9690 CRS -.9955 CST -.988_

5(;6 4X08.] R25 .209_ R15 .9726 LSA 2646.8 HSA 230.5 SSA 5.5
SG1 4084.2 $62 441.9 THA 13.28 ELl 24_4.2 EL2 203.5 ALF 20.]4

LAUNCH DATE FEB 13 1969 FLIGHT TIME 146.D0 ARRIVAL GATE JUL 9 1969

HELIO(ENTRIC CONIC

RL 147.72 LAL .O0

RP 108.83 LAP -3.39

RC 130.655 GL 52.22
PLANE TOCENTRIC CONIC

C3 56.147 VHL 6.012

LNCH AZMTH LNCH TIk_
40.58 14 38 10

139.42 25 39 38

40.58 14 38 10
139.42 25 39 38

40,58 14 58 10

139.42 25 39 3B

DIFFERENTIAL CORRECTIONS

TDE 2.2537 TRA-J.B26J

RO£ .se2fl nwA -.2960

FDE 1.5259 FRA -.7291

BOE 2.4205 BRA 1.8499

DISTANCE 422.633

LOL 144.12 VL 27.472 GAL -3.30 AZL 80.02 HCA 199.96 SHA 127.55 E(C .16973 INC 9.9775 VI 3D.162

LOP 345.80 VP 57.575 GAP 5.07 AZP 99.39 TAL 196.52 TAP 36.48 RCA 105.75 APO 148.96 v2 34.821

GP -56.62 ZAL 108.54 ZAP J18.68 ETS 306.88 7AE I12.94 ETE 218.03 ZAC 11t.54 ETC 189,84 CLP-150.73

DLA 55.06 RAL 350.32 RA0 6568.4 VEL 12.551 PTH 2.27 VHP 7.I54 DPA -47.50 RAP 43.87 ECC 1.5949

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

4485.32 -28.15 216.65 258.38 40.51 15 52 55 3885.5 -34.09 210.80
28_O.26 -28.14 87.60 258.36 40.50 24 27 38 2280.3 -34.O8 81.75

4485.32 -28.15 2J6.65 258.38 40.51 15 52 55 3895.3 -34.O9 210.80

2880.26 -28.14 87.60 238.36 40.50 24 27 38 2280.] -34.08 8x.75

4485.32 -28.15 216.65 238.38 40.51 15 52 55 3885,3 -34.09 210.80

2880.26 -28.14 87.60 238,36 40.50 24 27 58 2280.5 -34.08 81.75

MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS-J.546I BAU ,7722 SGT 4159.5 ._ 1088.9 SG5 196.6 ST 2333.9 _ 854.J 55 926.9

RC3 -.40_9 FAU .04_2 RRT .9205 RRF .9020 RTF .9672 CRT .9742 CRS -.9974 CST -.9_78

FC5-I.O4g4 OSP 13313 569 4299.7 R_3 .2041 RI3 .9720 LSA 2643.8 HSA 21 5.4 SSA a,4

BC} ! .5979 FSP -640 S_1 4281.7 S_2 392.8 THA 13.78 ELI 2478.6 EL2 18j.4 ALF 19.7]

LAUNCH DATE FEB 13 1969 FLIGHT TIME 14B.O0 ARRIVAL DATE JUL 11 1969

HELIOCENTRIC CONIC DISTANCE 428.573

RL 147.72 LAL .{30 LOL 144.12 VL 27.433 GAL -3,06 AZL 81,32 HCA 203.09 SMA 127.09 ECC .17066 INC 8.6814 V! 30.16t

RP 108.80 LAP -3.39 LOP 346.97 VP 37.555 GAP 5.32 AZP 98.00 TAL 195.16 TAP 38.25 RCA 105.40 APO J48.7_ V2 34 ._29
RE 132.989 GL 49.24 GP -5I ,57 ZAL 109.20 ZAP 12"_.93 ETS 308.17 ZAE 116.23 ETE 216.70 ZAC lJ 3.85 ETC J_.06 CLP-_5_.99

PLANETOCENTRIC CONIC

C3 29.804 VHL 5.459 DLA 53.13 RAL 354.37 RA0 6568.2 VEL 12.295 PTH 2,21 VHP 6.651 DPA -42.40 RAP 41.68 ECC ].4905

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2"MTH INJ TIME PO {ST TIM INJ _ LAT INJ 2 LONG

42.96 15 IIO 4421.92 -_9.85 211.68 238.91 43.76 16 14 5_ 3821.9 -35.44 _U5.31
I]7.O4 23 48 56 2846.47 -29.82 _5.94 238.90 43.75 24 36 2_ 2246.5 -55.42 79.58

42.96 15 I 10 4421,92 -29.83 2|1._ 238.91 43.76 16 14 52 3821.9 -55.44 205.3]

137.04 23 48 56 2846.47 -29.92 85.94 238.90 43.75 24 36 22 2_46.5 -55.42 79.58

42.96 15 I 10 44_1.92 -29.93 211.68 238.91 43.76 16 14 52 3821.9 -55.44 205.]1

137.O4 23 48 56 2846.47 -29.82 85.94 238.90 43.75 24 36 22 2246.5 -35.42 79.5_

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1218 TRA-1.6614 TC3-| ._3 BAU ,8179 S_T 4261.0 56R 1059.7 563 220.7 ST 2392.3 SR 827.6 S5 952.?

ROE .7789 RRA -.2440 RC3 -.4781 FAU .04995 RRT .9299 RRF ,_10 RTF .9629 CRT .9764 CRS -.9983 CST -.9873

FDE 1.5471 FRA -.6710 FC3-1.4510 BSP 13756 _ 4390.8 R_3 .2132 R13 .9674 LSA 2696.5 MSA 208.5 SSA 5.]

B0E 2.2603 BRA 1.6792 BE3 2.0527 FSP -752 5(11 4574.3 $62 579.7 THA 15.I2 ELl 2525.7 EL2 169.4 ALF I8.75

1702



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691

LAUNCH DATE FEB 13 1969 FLIGHT TINt |50.00 ARRIVAL DATE JUL 13 1969

HELIC(ENTR]C CCNIC DISTANCE 434.510
RL 147.72 LAL .00 LOL 144.12 VL 27.394 GAL -2.81 AZL 82.32 HCA 206.23 SMA I26.82 ECC .J7"171 INC 7.6803 VI 30.167

RP 108.78 LAP -3.39 LOP 350.15 VP 37.331 GAP 5.57 AZP 96.90 TAL 193.78 TAP 40,02 RCA 105.05 4PO 148.60 V? 34.837

RC 135.313 GL 46.46 GP -47.04 ZAL 109.39 ZAP 126.88 ETS _39,J2 7AE 1J8.92 ETE 214,87 ZAC 115,99 ETC 189.83 CLP-151.71

PLANETOCENTRIC CONIC

C3 25.446 VHL 5.044 CLA 51,46 RAL 358.32 RA0 6568.0 VEL J2.1J7 PTH 2.17 VHP 6.291 DPA -37.72 RAP 40.28 ECC 1 .4188

LNC.J4 AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT AS( INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

45.05 15 23 14 4368.35 -3(3.96 L_7.24 239.79 46.60 J6 36 2 3768.3 -}6.26 200.46

134.95 0 2 lg 2821.35 -30.95 84.56 239.77 46.59 0 49 _0 1211.4 -36.25 77,77

45.05 15 23 14 4368.35 -30.96 207.24 239.79 46.60 J6 36 2 3768.3 -36.26 2D0.46

134.95 O 2 18 2821.35 -]0.95 84.56 239.77 46.59 0 49 20 2221.4 -36.25 77.77

45.05 15 73 14 4368.35 -30.96 207.24 239.79 46.60 16 36 2 3768.3 -36.26 200.46

134.95 0 Z 18 282!.35 -30.95 84.56 239.77 46.59 O 49 20 2111.4 -36.25 77.77

DIFFER£NTIAL CCRR_ETIONS MI0-COUR,_ EXECUTION ACCURACY ORBIT OETERNINATICe_ ACCURACY

TOE 2.0327 TRA-|.5094 TC3-2,4514 9AU .8529 S_T 436J.6 S6R J005.6 5G3 239.4 ST 2453,1 SR 790.5 55 968.4

ROE .6898 RRA -.1906 RC3 -.52|5 FAU ,05433 RRT .9271 RRF" .9772 RTF .9587 CRT .9778 CRS -.9988 CST -.9867

FDE 1,5424 FRA -.5839 FC3-1.8486 BSP 14025 SC_ 4476,| R23 .2189 Rl3 .9627 L$A 2745.6 MSA 204.5 SSA 6.3

BOE 2.1465 BRA t.5214 BC3 2.5073 FSP -797 .SGI 4460,9 SO2 36_:1.5 THA 12.15 ELI 2572.4 EL2 158.J ALF I7.56

LAUNCH DATE FEB J3 1969 FLIGHT TIME JS_,O[J 4RRIVAL 0ATE JUL 15 1969

HELIOCENTRIC CONIC 01STANCE 440.439

RL 147.72 LAL .0(7 LOL J44.12 VL 27.354 GAL -2.55 _ZL 83.JE P_CA 209.3_ S_A J76.56 ECC .11788 INC 6.8?96 Vl 30.162

RP J(J8.75 LAP -].37 LOP 353.32 VP 57.3|0 GAP 5.82 AZP 96.00 TAL J92.38 TAP 4J.77 RCA I04.68 APO |48.44 V2 34.846

RC 137.625 GL 43.88 GP -43.0I ZAL J09.J7 ZAP I_.51 ETS _09.90 ZAE JIl.10 ETE 21_.83 7AC I18.04 ETC I89.40 CLP-152.66

PLANE TOCENTR IC CONIC

C3 22.3OJ VHL 4.722 OLA 50.O2 RAL 2.20 RAO 6567.9 VEL ]J.987 PTH 2.J4 VHP 6.074 0PA -33,44 RAP 39.49 ECC I .3670
LNCH A7MTH LNCH TIME L-| TINE _'NJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ _ LONG

46.88 J5 44 31 4322.57 -31.72 _03.3J 241.00 49,06 16 56 33 3722.6 -36.74 196,19
J33,12 0 12 O 2802.56 -31.70 83,41 240.99 49,05 0 58 43 2202.6 -36.73 76,30

46.88 J5 44 3! 4322,57 -31.72 203.31 241.00 49.06 16 56 33 3722.6 -36.74 196.19

133.12 0 12 0 280_.56 -31.70 83.41 240.99 49.05 0 58 43 2L>02.6 -36.73 16.30

46.88 J5 44 3J 4321.57 -31,71 L_03,IJ 24J.00 49.06 I6 56 33 3722.6 -36.74 I96.19

133.12 0 JE O 2602.56 -31,70 83.4l 240.99 49.05 0 58 43 2202.6 -36.73 76,30

DIFFERENTIAL CCRR1ECTION$ MI0-COURS_ EXECUTION ACCURACY ORBIT C)ETERMINATION ACCURACY

T[_E 1.9667 TRA-1.3669 TCI-2.gIIJ BAU .8834 5(;T 4463.8 SGR 944,9 $G3 253.4 ST _510.I SR 7_0.6 S$ 974.2

RDE .6148 RR4 -.1442 RC3 -.5422 rAU .05725 RRT .9227 RRF .9713 RTF .9549 CRT .9791 CR5 -.9992 CST -.9862

rDE 1.5125 FR4 -.481J FC3-2.2224 BSP 14326 5G6 4562.7 R23 .2J92 RI3 .9584 LS4 2788.0 M$A L:_O0.I S$A 7.4

BOE 2.0606 8RA 1.3745 6C3 2.9631 FSP -846 SOl 4548.7 S(,2 357.5 THA 11.12 EL/ 2615.8 EL2 146.6 ALF 16.37

LAUNCH DATE FEB 13 1969 FLIGHT TIME ]54.00 ARRIVAL GATE JUL 17 1969

HELIOCENTRIC CC_[C DISTANCE 446.358

RL 147.77 LAL .DO LOL 144.12 VL 27.313 GAL -2.29 AZL 83.78 HCA 212.54 5HA 126.29 ECC .17417 INC 6.2212 Vl 30.162

RP 108.72 L_P -3.34 LOP 356.50 VP 37.289 GAP 6.08 AZP 95.25 TAL 190.96 TAP 43.50 RCA I04.30 4PO 148.29 V2 34.855

RC 139.973 GL 41.47 GP -39.44 ?AL 108.56 ZAP 133._3 ETS 310.57 ZAE 12_.84 ETE 230.75 7AC 120.01ETC 188.90 CLP-153.72

PLANE TOCENTRIC CONIC

C3 19.945 VHL 4.466 CL_ 48,76 R4L 6.06 R4O 6567.8 VEL J1.888 PTH _.JJ VHP 5.944 _P4 -29._5 RiP 39.17 ECC 1.3_?

INJ LONG INJ RT 45C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

199.85 _42.55 51.18 17 16 33 3683.1 -37.00 192.46

82.48 242.53 51.17 1 8 36 2188.4 -36.98 75.10

199.85 242.55 51.18 17 16 33 3685.1 -37.00 192.46

$Z.48 242.53 5J.J7 1 8 36 2J88.4 -36.9_ 75.10

199.85 242.55 51.1_ _7 16 33 3683.1 -37.00 197.46
82.48 242.53 51.17 I 8 36 2188.4 -36.98 75.10

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATIC_ ACCURACY

,S_T 4565.9 SC.R 885.5 SO3 263.0 ST 2563.5 SR 71_.6 55 971.6

RRT .9J70 RRF .9631RTF .9516 CRT .9806 CRS -.9995 CST -.9857

SOB 4650.9 R23 .2140 RI3 ,9545 LSa 2825.8 MSA 195.3 SSA 8,5

Sol 4637.9 SO2 347.6 THA I0.14 ELI 2657.2 EL2 134.9 ALF 15.29

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

48.4_ 16 5 IO 4283.12 -32.Z2

131.52 0 22 8 _788.37 -32.20

48,48 16 5 I0 4283.|_ -32.22

131.SE O ?? 8 2788,37 -32._0

48.48 16 5 lO 4283,12 -32.22

131.52 0 22 8 2788,37 -32.20

_IFFERENTIAL CORRECTIONS

TDE 1,9170 TRA-1.2287 TC3-3.3736 BAU .9113

RDE ,5532 RR4 -.J057 RE3 -.5461 F_U .D5892
FOE 1.4641 FR_ -.3699 RC3-Z.5575 BSP 14618

BOE J.9952 BRA J._332 BC3 3.4176 FSP -879

,LAUNCH OATE FEB 13 ]969 FLIGHT TIME |56._0 AREIVAL GATE JUL 19 1969

HELIOCENTRIC CONIC DISTANCE 452.268

RL 147.72 LAL .00 LOt. 144.12 VL 27.272 GkL -2.OI AZL 84.33 P_A 215.70 5M_ 126.02 ECC .17558 INC 5.6674 Vl _.162

RP I08.69 LAP -3.30 LOP 359.68 VP 37.268 G4P 6,}_ AZP 94.61 T4L 189._2 TAP 45.2_ RCA J03._ 42_ J48.l 5 V2 34.865

RC J42.207 GL 39.20 GP -36.29 ZAL 107.61 ZAP 1_6.85 ET5 3JI.J5 ZAE J24.22 ETE 208.73 Z4C 12t.96 ETC 188.38 CLP-154.84

PLANETOCENTRIC CONIC

C3 18.133 VHL 4.258 OLA 47.67 RAL 9.93 RAO 6_67.7 V£L JJ.B!_ PTH 2.09 VHP 5.875 _A -26.00 RAP 39.21 ECC 1.29_4

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LON(; INJ RT ASC INJ ATIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.90 16 P9 24 4_48.90 -32.54 J96,79 _44.4_ 53.0J 17 36 13 3648.9 -37.I0 189.19

130.10 0 32 47 2777.66 -32.53 81,73 _44.41 53.00 J 19 4 2177.7 -37.09 7_.14

49.9(3 16 _5 24 4248,90 -32.54 196.79 244.42 53.01 17 36 I3 3648.9 -37.10 1fl9.19
130.I0 O 32 47 2777.66 -32.53 81,73 _44.4J 53.00 J %9 4 2177.7 -37.09 74.14

49.90 16 15 24 4248,90 -32,54 196,79 244.42 5_.01 17 36 13 3648.9 -37.10 189.19

130,10 0 32 47 2777.66 -32.53 81,73 244.4| 53.00 J 19 4 Z177,7 -37.09 74.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINAT!ON ACCURACY

TOE 1.88J0 TRA-1.0877 TC3-3.824! B_U .9361 SOT 4662.3 SOR 830.4 SO3 268.7 ST 2615.4 SR 679.8 SS 964.1

ROE .504! RR_ -.0729 RC3 -.5360 F_U .05942 RRT .909! RRF .9_24 RTF .9483 CRT .98_3 CR5 -.9997 CST -.9851

FDE 1.4061 FRA -.ZSJO FC3-2.8372 BSP 14858 SGB 4735.7 R_3 .L:_)55 RJ3 .950_ L$A 2862.8 MSA 190.7 $84 9.7

8OE 1.9474 BRA J.0902 6C3 3._615 FSP -894 _J 4723.3 SO2 34J.4 THA 9.25 ELI 2699.5 EL2 129.4 ALF 14.35"
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 196B-69

LAUNCH _ATE FEB J] |969

HELIL_ENTRIC CONIC

RL 147.72 LAL .00

RP 108.66 LAP -}.26

RC 144,478 GL ]7.05

PLANE TC_ENTRIC CONIC

C) 16.7|2 VHL 4.086

LNCH AZMTH LNCH TIME
51.I6 J6 45 27

128,84 O 49 57
51.J6 16 45 27

128.64 O 49 57
51.16 J6 45 27

128,64 O 49 57

FLIGHT TIME J58.O0 ARRIVAL bATE JUL 21 1969

OISTANCE 458.J66

LOt. 144.12 VL 27.23| GAL -I.72 AZL 84.61 HCA 216.96 SMA 125.76 ECC .|7714 INC 5.197) V| 30.162

LOP 2.66 VP 97.248 GAP 6.58 AZP 94.05 TAL J86,05 TAP 46.92 RCA 10}.48 APO ]4_.03 V2 34,675

GP -39.50 ZAL I06.95 ZAP I99.6! ETS 3J|.64 ZAE I25.92 ETE 206.8! 7AC I23.88 ETC 167.86 CLP-I55.9_

CLA 46,71RAL 19.84 RAO 6567,7 VEL 1J.751 PTH 2.07 VHP 5,852 0PA -22,77 RAP 39.55 ECC 1.2750

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4218.89 -32.73 194.07 246,60 54.59 17 55 46 5616.9 -]7.J0 166,3]

2769.88 -92.72 81.15 246.59 54.5_ J 30 7 2169.9 -97.09 73.39

4218,89 -32.79 194.07 246.60 54.59 17 55 46 5618.9 -97.10 t66.31

2769.88 -32.72 8|.J5 246.59 54.58 I _ 7 2169.9 -37.09 73.39

4_18.89 -32._3 I94,07 246,60 54.59 J7 55 46 3618.9 -37.10 166.31

2769.88 -92.72 9|.I5 246.59 54.58 1 30 7 2169.9 -37.09 75.39

DIFFERENTIAL CORRECTIONS MI0-CC_S_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ 1.6483 TRA -,9487 TC3-4,2706 BAU .96|2 SGT 4760.5 SGR 781.8 SG3 271.§ ST _657,1 SR 650.1 SS 948.1

ROE .4699 RRA -.0470 RC9 -.5199 FAU .059_5 RRT .9004 RRF .9393 RTF .9458 CRT .9843 CRS -.9998 CST -.9845

FOE 1.9355 FRA -.1364 FC9-3.O6_3 6SP 15182 SG(3 4_24.9 R_3 .1916 RJ3 .9479 LSA 2889.2 MSA 185.4 SSA 11.O

806 1.9055 BRA .9499 BC3 4.3020 FSP -_5 SGI 4812.6 SG_ 9_6.4 THA 8.45 ELI 2733,2 EL2 111 .6 ALF 13.56

LAUNCH OATE FEB 13 1969 FLIGHT TIME |60.00

HELIC_ENTRIC CONIC

RL 147.72 LAL .[]O

RP 108.69 LAP -9.L_O

RC 146.794 GL 34.99
PLANE.TOC_NTRIC CONIC

C3 15.585 VHL 9.948
LNCH AZMTH LN(H Trl_

52,30 17 5 26

I27.70 0 55 4Z

5Z.30 I7 5 26

127.70 O 55 42
52.30 X7 5 26

127.70 0 55 42

ARRIVAL GATE JUL 23 1963

INC 4.7780 vt 30.162

APO !47.93 v2 34._5

ETC I87.3d CLP-157.1Z

0ISTANC£ 464.053

LCt. 144.JE VL _7.190 GAL -1.43 AZL 85.ZE HCA 22_.03 SMA 125.49 ECC .17683

LCP 6.O5 VP 37._7 GAP 6.84 _ZP 93.55 TAL 186.57 TAP 48.60 RCA 109.O5

GP -31.O5 ZAL 104.79 ZAP I4_.J_ ET$ _1_.O5 ZA£ 1_6.19 ETE L_5.04 ZAC 125.81

OLA 45,B5 RAL |7.8_ RAO 6567.6 VEL I1.703 PTH Z.O6 VHP 5.869 OPA ;Ig._I
L-I TII4_ INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIM

4192.53 -92.81 191.66 _49.09 55.97 18 15 19 3592.5

2764.47 -9_._0 80.71 649.08 55.96 1 41 47 2164.5

4192.5_ -_2.8! 191.66 249,09 55.97 18 15 19 3592.5

_764.47 -92.4_ _0.71 249.08 55.96 1 4! 47 2164.5

4192.59 -3_.8! 191.66 _49.09 55.97 18 15 19 3592.5

2764,47 -_._0 _0.71 E49.08 55.96 J 41 47 2164.5
OIFFERENTIAL CORRECTIONS

TOE 1.8_1E TRA -.8050 TC9-4.6996 BAU .9847

ROE .4_7 RRA -.0254 RC9 -.4971 FAU .058_7

r0E 1.2607 FRA -.0_97 FC9-9.24_4 8SP 15489
8OE 1.8715 _'_A .8054 BC3 4.7_58 FSP -907

MI0-(.OURE EXECUTION ACCURACY

5GT 4854.8 _ 740.0 SC,3 271,9

RRT .8900 RRF ,9_7 RTF .94_7
5(16 4910.9 R"Z3 .1750 RJ9 .9454

SC,j 4899,5 S(,_ 354.9 THA 7.76

RAP 40.13 ECC 1.2565

INJ 2 LAT INJ 2 LONG

-37.02 163.77

-37.0] 72.8}

-37,O2 16],77

-37.01 72.83

-97.02 I89.77

-37.0I 7_.83
ORBIT OETERMINATION ACCURACY

ST 2693.0 SR 6_5.4 S5 327.8

CRT .9865 CRS -.9996 CST -.96_9

LSA 2910.6 MSA J_O.O SSA I?.3

ELI 2762.9 EL_ 99.6 ALF 12.92

L_UN(H o_rE FEB I) 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .00

RP I0_.59 LAP -].I3

RC J48,977 GL 33.00

PLANE TOCENTRIC CONIC

C3 14.691 VHL ]._3]

LNCH AZMTH LN_H TIME

53.35 17 25 35

126.65 J 7 59

53.95 17 25 ]5
1?6.65 | 7 59

53.95 17 25 35

126.65 I 7 59

FLIGHT TIME 162.00 ARRIVAL GATE JUL _5 J969

0ISTANCE 469.928

LOt. 144.12 VL 27.14_ G_L -J.12 ATL 65.59 HCA 225.20 5HA 125.22 ECC .16067 INC 4.4]14 VJ 30.162

LC,P 9.23 VP 37.207 GAP 7.10 AZP 93.II TAL 165.07 TAP 50.27 RCA 102.60 APO 147.85 v2 34._97

GP -28.87 ZAL 10_.97 lAP I44.42 ETS 312.96 7AE 126._7 ETE 203.40 7AC 127.75 ETC 166.92 CLP-15_.24

CLA 45.06 RAL 21.89 RAG 6567.6 VEL 11.665 PTH 2.05 VHP 5.903 0PA -17.11 RAP 4p.92 ECC |.24J8

L-I TIME INJ LAT INJ LONG INJ RT _SC INJ AZMTH INJ TIME PO CST TIM INJ 2 L_T INJ 2 LONG

4169.11 -32.81 189,48 251.86 57.18 IB 35 4 ]569,| -36.87 181.49

2761.39 -32.80 BO.42 Z51.$5 57.17 I 54 0 2J6J.4 -36.86 72.44

4169.11 -32.8! 189.48 E51.86 57,18 18 35 4 3569.1 -36.87 181.49

2761.39 -32.80 B0.4_ _§1.85 57.17 J 54 0 _161.4 -36.86 72.44

4169.]j -32.8J J89,48 _5|,86 _'/'_._8 1_ J5 4 3569.J -36.67 181.49

2761.39 -92.1_0 80.46 _51,85 57.J7 I 54 0 _161.4 -36.86 72.44
01FFERENTIAL CORRECTIONS MI0-CObWS[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.7959 TRA -.6571 TC3-5.]065 8AU 1.007_ S,GT 4948._ ,_ 704.6 SG3 _70.3 ST 2719.4 SR 604.6 SS 902.9

ROE ,4045 RRA -.0079 RC] -.4719 FAU .05700 RRT ,8778 RRF .9058 RTF .94_1 CRT .9_90 CRS -,9990_ CST -.9831
F0E 1.1827 FRA .O849 FC9-3.9592 8SP 15779 ,_ 4996.1 R_9 .1565 R_3 .9434 LSA 2923.2 MSA 174.6 SSA I 3.7

BOE J.8409 _RA .6571 _C3 5.1282 FSP -90(3 ,%| 4984.9 5G_ 334.9 THA 7.16 ELI 2784.5 EL2 87.4 _LF i2.4_

LAUNCH 0ATE FEB 19 1969 FLIGHT TIME 164.00

HELIOCENTRIC CONIC

RL 147.72 LAL .00

RP I08.56 LAP -3.05

RC 151.204 GL 91.07
PLANETO_ENTRIC CONIC

C3 13.987 VHL 9.740

LNCH AZMTH LN_H TIME

54.36 J7 46 2
125.64 | 20 40

54.96 17 46

125.64 1Z_) 40

54.36 17 46

125.64 I _ 40

ARRIVAL GATE JUL 27 1969

OISTANC£ 475.789

L(_I. |44.|2 VL 27.107 GAL -,79 AZL 85.9_ PICA 2_8,97 SMA 124.96 ECC .18267 INC 4.0829 VI 30.I62

LOP 12,4_ VP 37.188 GAP 7.36 _TP 92.71 TAL 183.56 TAP 51.93 RCA 10_.19 APO 147.7_ v2 94.908

GP -26.94 ZAL 100.90 ZAP 146,59 ETS 3|_.57 ZAE |27.42 ETE 201.92 ZAC 1_9.71 ETC J86.49 CLP-159.35

OLA 44.32 RJL 26.04 RA0 6567.6 VEL J1.635 PTH 2.04 VHP 5.964 OPA -14.62 RAP 41.89

L-I TIME INJ LAT INJ LOW(; INJ RT A_K_ tNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

4148.08 -3_.76 187.49 _54.9J 58._6 18 55 IO 9548.1 -36.65

2760.69 -3_.71 80.L_:J _54,90 58.25 2 6 41 2160.7 -36.64

4148.08 -32.72 187.49 E54.9| 58.26 18 55 IO 3548.I -36.65

2760.69 -32.71 80.L_9 _54.gO 5_._5 _ 6 41 2160.7 -36.64

4148.O8 -32.7_ 187.49 254.91 58.26 18 55 I0 9548.1 -36.65

2760.69 -3_.71 80.;_9 254.90 58.25 2 6 41 2160.7 -36.64
0IFFERENTIAL CORRECTIONS

TOE 1.7729 TRA -.4999 TC3-5.4777 B/gJ 1.0_76

ROE .3839 RRA ,OO1_9 RE3 -.4431FAU .05522

rOE 1.1045 rRA .1899 FC3-3.4177 8_P 160_8

80£ 1.8135 BRA .5000 8C3 5,4956 rsP -_87

MIO-_SE EXECUTION ACCURACY
.,%T 50,)O.5 $G,R 675.4 _3 267._

RRT .8638 RRF .8859 RTF .9406

S_ 507_.6 R_3 .1383 R13 .94_7

SG| 5064,3 5_ 338.1 THA 6.65

ECC I .2302

INJ 2 LONG

179.42

72.23

1 79.4?
72.23

J 79.42

72.23

ORBIT DETERMINATION ACCURAC'r"

ST _737.0 SR 586.3 SS 875.1

CRT .9915 CRS -.9977 CST -.9621

LSA 2928.1 MSA 169.6 SSA 15.2

ELI 2798.5 EL_ 74.8 _LF 12,04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH CAT[ FEB 13 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .(]0

RP I0_.52 LAP -Z.96

RC I_3.4|6 GL 29.16

PLANE TOCENTR ZC CONIC
C3 13.444 VHL 3.667

LNCH AZMTH LNCH TIME

55.36 I8 6 53

124.64 | 33 41

55.36 18 6 53

124.64 I 33 41
55.36 18 6 53

124.64 J 33 4J

F'LIGHT TIME 156.00 ARRIVAL CATE JUL ?9 1969

DISTANCE 481.636

LOL 144.12 VL 27.065 GAL -.46 AZL 86.2| HwCA 231.5§ ._4A

LOP 15.6J VP 37.I69 GAP 7.63 A?P 92.36 TAL 162.03 TAP

GP -25.23 ZAL 98.60 ?AP 148.47 ETS 312.6_ 7AE 127.66 ETE

124.69 ECC .18483 INC 3.7@50 v! 30.162

53.56 RCA |01.64 APO 147.74 v2 34.920

200.58 ?AC 131.69 ETC 186.09 CLP-%60.44

CLA 43.59 RAL 30.29 RAO 6567.5 VEL 11.612 PTH 2.03 VHP 6.043 DPA -12.32 RAP 43.02 ECC 1.2213

L-I TIME IN! LAT IN! LONG IN! RT A$C IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

4129.04 -32.54 185.64 256.21 59.23 19 15 42 3529.0 -36,35 177.5_

_762.43 -32.53 80.32 258.20 59.21 2 19 44 2162.4 -36.34 72,?0

4129.04 -32.54 I85.64 256,21 59.23 19 15 42 3529.0 -36.35 177.52

2762.43 -32.53 80.32 256.2I} 59.2| 2 19 44 2162.4 -36.34 72.20

4129.O4 -32.54 185.64 258.21 59.23 19 15 42 3529.0 -36.35 177.52

2762.43 -32.53 80.32 258.20 59.21 2 19 44 2162.4 -36.34 72.20
DIFFERENTIAL CORRECTIONS

TOE 1.7429 TRA -.3396 TC3-5.6184 BAU 1.0484

ROE .3672 RRA .OF'Z5 RC3 -.4157 FAU .05326
r0E 1.0233 FRA .2864 FE3-3.4295 BSP 16354

_E 1,7_|| BRA .3404 BC3 5._332 FSP -_77

MI0-COUR._ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5114.6 SGR 651.6 SG3 163.0 ST 2735.3 SR 574.1 SS _41.5

RRT .8486 RRF .8644 RTF .9400 CRT .9939 CRS -.9955 CST -.9_09

SGe 5156.0 RE3 .1193 R13 .9409 LSA 2914.2 MSA 164.6 SSA 16.7

5GI 5144.6 .T_2 342,7 THA 6.20 EL1 2794,2 EL2 61._ AL E Jjo79

LAUNCH OATE FEB 13 1969 FLIGHT TIME I_.00 ARRIVAL 0A TE JUL 31 1969

HELIOCENTRIC CONIC DISTANCE 487.469

RL 147.72 LAL .(30 LOL 144.12 VL 27.024 GAL -.lI A?L 86.49 HEA 234.73 5_A 124.43 ECC .18718 INC 3.5121 VI 30.!62

RP !OB.48 LAP -2.87 LOP 18.80 VP 37.150 GAP 7.91 AZP 92.03 TAL 180.48 TAP 55.2! RCA 101.14 APO 147.72 V2 34.932

RE !55.617 GL 77.28 GP -23.71 ZAL 96.10 ZAP 150.26 ET5 312.67 ZAE 128.ZG ETE 199.37 7AC 133.70 ETC 185.70 CLP-%6!.SJ
PLANETOCENTRIC CONIC

C3 ! 3.045 VHL 3.6J2 DLA 42.B6 RAL 34.61 RAO 6567.5 VEL 11.594 PTH 2.03 VHP 6.139 CPA -10.19 RAP 44.77 ECC !.2147
LNCH AZMTH LNCH TIME L-I TIE INJ LAT INJ LONG INJ RT AS_C INJ A?'MTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

56.38 18 2B 16 4111.4@ -32._7 183.68 _61.74 60.11 19 36 47 3511.5 -35.97 175.73

!23.62 I 46 50 2766.94 -32.26 80.53 261.73 60.10 2 32 57 2166.9 -35.96 72.3@

56,38 !@ 28 16 4111.48 -32.27 183.88 261.74 60.11 19 36 47 35!1.5 -35.97 175.73

123.62 I 46 50 2766.94 -32.26 80.53 261.73 60.10 2 32"57 2%66.9 -35.96 72.38

56,38 18 28 16 4111.48 -32.27 183.88 261.74 60.11 19 36 47 3511.5 -35,97 175.73

123.62 I 46 50 2766.94 -32.26 SO.53 261.73 60.10 2 32 57 2166.9 -35,96 77.38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 1.6984 TRA -.IB03 TC3-6.14_5 BAU 1.0735 5_T 5205.7 ..%R 630.6 S63 258.5 ST 7700,0 .SR 557.5 SS 792.1

RCE .3512 RRA .0331 RC3 -.3970 FAU .05173 RRT .8363 RRF ,8418 RTF .941I CRT .9961 CRS -.9919 CST -.979_

FOE .9780 FRA .3_5 FC3-3.4376 BSP 1687# .%9 5243,7 R"Z3 ,0936 R1 3 .941 7 LSA _64,D MSA J 5_ .6 SSA JB o3

BOE 1.7343 BRA .1833 OC3 6.1553 FSP -885 5(.1 5_32.4 SC2 344.0 THA 5.81 ELI _756.5 EL? 48,3 ALF 1| .63

LAUNCH CATE FEB 13 1969 FLIGMT TIME %70.00 ARRIVAL DATE AUG 2 1969

HELIC_ENTRIC CONIC

RL !47.72 L4L .OO LOL 144.12 VL

RP 108.45 LAP -2.76 LOP 21,99 VP

RC 157,792 GL 25.42 GP -22.35 ZAL
PLAN(ZTOCENTR !C CL'_!C

C3 12.779 VHL 3.575 CLA 42.09 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

57.45 %@ 50 15 4094.98 -31.90

122.55 I 59 56 2774.56 -31.89

57.45 1@ 50 15 4094.9@ -31.90

172.55 ! 59 56 2774.56 -31.69

57,45 1@ 50 15 4094.98 -31,90
!22.55 i 59 56 2774.56 -31.89

OIFFERENTIAL CORRECTIONS

TOE 1.6709 TRA .DOBI TC3-6.3454 BAU J.DBSB
ROE .344! RRA .0477 RC3 -.3606 FAU .04874

rOE .@626 FRA .4687 FC3-3.3019 BSP 16818

602 1.7060 BRA .0464 BE3 6.3557 FSP -831

CISTANCE 493.286

26,982 GAL .25 AZL 86.74 HC4 237.91 ._W_ 124,!7 ECC .I_97! INC 3.2597 V! 30.162

37.132 GAP 6.19 A_P 91.73 TAL 178.93 TAP 56.84 RCA I00.TI.APO 147.72 V2 34.945

93oA2 ZAP 151.92 ETS 312.54 ?AE 12_,49 ETE 198.28 ZAC j35.73 ETC 165.34 CLP-162,55

39.01RA0 6567.5 VEL 11.583 PTH 2.03 VHP 6.248 OPA -8.21 RAP 45.64 ECC 1.2103
IN! LONG IN! RT AS( IN! AZMTH IN! TIME PO (ST TIM IN! 2 bAT IN! 2 LONG

182.18 265.48 60.93 19 58 30 3495.0 -35.50 174.00

80.96 265.47 60.92 2 46 11 2174.6 -35.49 72.78

182.18 265.4_ 60.93 19 5_ 30 3495.0 -35.50 174.00
80.96 265.47 60,92 ? 46 II 2174.6 -35.49 72.76

1_2.J8 265.4_ 6(3.93 19 5_ _0 3495.0 -35.50 174.00
_O.96 265.47 60.92 2 46 11 2174.6 -35.49 77.7S

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5268.2 SGR 6J7.4 SG3 252.0 ST _68J.6 SR 552.4 SS 765.!
RRT .8142 RRF" .8192 RTF .9390 CRT .9979 CRS -.9866 CST -.9772

S/.,B 5304.3 RE3 .0802 R13 .9396 LSA 2838.4 MSA 157.9 SSA 19.8

SG1 5292.3 5C.2 356.8 THA 5.48 ELI 2737.7 EL2 35.3 ALF 11.62

LAUNCH DATE FEB 13 1969 FLIGH_ TIME 172.OO ARRIVAL 0ATE AUG 4 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .OO

RP 108.41 LAP -?.65

RC 159.953 Gt 23.56
PLANETOCENTRIC CONIC

C3 12.6_8 VHL 3.555

LN_ A?MTH LNCH TIME

5_.60 19 It 53

121.40 2 12 44

38.60 19 It 53
121.40 ? 1_ 44

38.60 19 12 53

121.40 ? J? 44

OIFF£RENTIAL CORRECTIONS

TOE 1.6_I0 TRA .1934 TC3-6.5264 BAU 1.1042

ROE ,3358 RRA .0594 RC3 -.3367 FAU .04647

FOE .7799 FRA .5_O7 FC3-3.1832 OSP 17081

BOE 1.6554 _A .2023 BC3 6.5350 FSP -811

OISTANCE 499.087

LOL 144.1_ VL 26.941 GAL .63 AZL 86.98 HCA 241.10 SNA 123.91 ECC .19245 INC 3.0241 vl 30.162

LOP 25.18 VP 37.113 GAP 8.48 AZP 91.46 TAL 177.36 TAP 58.46 REA 100,06 APO !47.76 V? 34.957

GP -21.14 ZAL 90.58 ZAP 153.47 ETS 312.29 ZAE 128.72 ETE 197.31 Z_C 137.79 ETC 1@4.9@ CLP-163.5@

DLA 41,Z9 RAL 43.45 RAD 6567.5 V_L 11.577 PTH 2.02 VHP 6.369 0PA -6,37 RAP 47.11 ECC 1.2080

L-I Till[ IN! LAT IN! LONG IN! RT A,_ IN! _I_4TH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

4079.07 -31.42 180.49 269.]9 61.70 L_0 20 52 3479.1 -34.93 172.31

2785.73 -31.41 81.62 _69.58 61.69 2 59 10 2185,7 -34.92 73.44

40Tg.OT -31.42 1_O.49 _69,39 61.70 _3 L_O 52 3479.1 -34.93 172,31

2785.73 -31.41 81.62 L=69.}8 61.69 2 59 10 2185.7 -34.92 73.44

4079.07 -31.42 180.49 _69.39 61.70 L_O 20 52 3479.1 -34.93 177.31

2785.73 -31.41 61.62 269.38 61.69 2 59 10 2185.7 -34.92 73.44
MID-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT 5341.3 SCR 605.2 S_3 245.9 ST 2619,_ SR 542.5 SS 719,6

RRT .7969 RRF .7966 RTF .9392 CRT .9989 CRS -.97_5 CST -.9744

5GB 5375,5 RE3 .0737 R13 .9397 LSA 2765.5 MSA 156.4 5S4 2J.2

S_I 5363.2 St,,2 364.1 THA 5.18 ELI 2674,7 EL_ 24.5 ALF 11.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_

LAUNCH GATE FEB [3 1969

HELIO(ENTRZC CONIC

RL 147.7Z L4L .00

RP 108.37 LAP -Z.52

RC 162.097 GL 21.72

PLANE. TOCENTRIC CONIC

C3 I2.62! VHL 3.553

LNCH AZMTH LNCH TIE

59,86 %9 36 1]

120.J4 2 24 57

59.86 I9 ]6 %3

120.14 Z 24 57

59.86 19 36 13

120.14 2 24 57

FLIGHT TIME 174.g0 ARRIVAL GATE AUG 6 1969

CISTANCE 504,869

LOL 144.|2 VL 26.899.6AL 1.02 AZL 87.20 HCA 244.28 SMA 123.65 ECC ,19_4J INC 2.8023 VI 30.162

LOP 28.37 VP 37,096 GAP 8.77 AZP 91,22 TAL 175,79 TAP 60,08 RCA 99.49 APO 147,81 V2 34.970

GP -?0.04 ZAL 87.62 ZAP |54,91ETS 511.90 ZAE 128.9J ETE 196.43 ZAC J39.87 ETC 184.63 CLP-164.58

CLA 40?_2 RAL 47,9l RAG 6567.5 VEL 11,576 PTH ?,02 VHP 6,503 OPA -4.65 RAP 46.68 ECC 1.2077

L-I TIME IN% LAT IN% LONG IN% RT ASC IN% AZMTH IN% TIME PO CST TIM INJ 2 LAT IN% 2 LONG

4063._0 '_0.82 178.76 273.4_ 62.44 20 43 57 3463.3 -34.24 170.60

28OO.93 -30.8! 82.55 273.45 62.42 ] 11 }8 2200.9 -34.23 74.39

4063_ -}0.82 I78.76 273.45 62.44 20 4} 57 346].3 -34.24 170.60

78OO.93 -]0.8I 82.55 273.45 62.42 3 11 38 2200.9 -34.23 74.39

4063,30 -30,82 178,76 273,45 62,44 20 43 57 3463,3 -34,24 I70.60
2800.93 -]O.8% 82.55 273.45 62.42 3 ]J 38 2200.9 -34.23 74.39

DIFFERENTIAL CORRECTIONS MI0°COURSE EXECUTION ACCURACY CRSIT CETERMINATION ACCURACY

TOE 1,5655 TRA ,3897 TC3-6,6302 8AU 1.1200 S(,T 5408,2 _ 596,0 SG3 239.Z 5T 2540,9 5R 534.3 SS 674._

ROE .3301 RRA .0710 RC3 -.3119 FAU .04408 RRT .7795 RI_ .7748 RTF .9400 CRT .9990 CRS -.9669 CST -.9710

rOE ,7012 RRA ,6283 FC3-3,0238 BSP 17277 .S_B 5441.0 R"_} ,06J6 RI3 ,9403 LSA 2678,0 MSA 156,9 SSA Z2,5

BOE t.5999 BRA .396! 8C3 6.6375 FSP -787 SGI 5428.3 ._,2 371.9 THA 4.93 ELI 2596.4 EL? 23.6 ALF 11.87

LAUNCH DATE FEB |3 !969

/'_LIOCENTRIC CONIC

RL J47.72 LAL .DO L(3_ ]44,12 VL 26.858 GAL

FLIGHT TIME 176,O0

RP I08,33 LAP -2,39 LOP

RC |64.22I GL 19.90 GP

PLANETOCENTRIC CONIC

C} J2,729 VHL 3.568 OLA

LNCH AZMTH LNCH TIME L-I T_ME

6%.24 _ 0 I7 4047.19
118.76 2 36 I9 2820.67

61,24 20 0 ]7 4047,|9

118.76 2 36 19 282_.67

61,24 20 0 J7 4047,19

118.76 2 36 I9 28L_O.67

0IFFER_NTIAL CORRECTIONS

TOE 1.4963 TRA .5926 TC3-6.6708 8AU 1.1363

ROE .3256 RRA ,0825 RC3 -,2899 FAU ,04|77

F0£ .62%0 FRA .6996 FC3-2.84JO 85P 17556

BOE 1.53%3 BRA .5983 8C3 6.6771 FSP -770

ARRIVAL GATE AUG B I969

DISTANCE 510,63I

1.43 AZL 87,4I HCA 247,47 SMA 123,40 ECC .19860 INC 2.5921 Vl 30.I62

3J,57 VP 37,078 GAP 9,08 AZP 90,99 TAL J74,_| TAP 61,69 RCA 98,89 APO 147.913 V2 34.983

-19.06 ZAL 84.55 ZAP 156._5 ETS 3II.38 ZAE I_9.07 ETE J95.65 7AC I41.98 ETC |84.27 CLP-165.56

39.49 RAL 52.35 RAO 6567.5 VEL 11.58| PTH 2.03 VHP 6.648 0PA -3.03 RAP 50.33 ECC 1.2095
IN% LAT INJ LONG IN% RT AS(. IN% AZMTH INJ TIME PO CST TIM IN% 2 LAT !NJ ? LONG

-30,II I76,96 277,63 63,I4 2I 7 44 3447,2 -33,45 168,84

-30.I0 83.80 277.63 63.13 3 23 2'0 2220.7 -33.44 75.66

"]O.J% 176.98 877.63 63.14 2J 7 44 3447.2 -33.45 168.84
-]0.]0 83,80 277,63 63,J3 3 _3 _ 22L_O,7 -33,44 75.66

-30.1! 176,98 277,63 63,14 2| 7 44 3447,2 -33,45 I_8,84

-]0.10 83.80 277.65 63.|3 3 23 _ 22_0.7 -33.44 75.66

ORBIT OETERMINATION ACCURACY

ST 2435.5 $R 525.5 55 626.3

CRT ,9974 CRS -,9500 CST -,9665

LSA 2563,9 MSA 160.2 SSA 23._

ELI 249J.2 EL2 36.9 ALF 12.15

MI0-COURS[ EXECUTION ACCURACY

56T 5472.9 SGR 588.0 SG3 232,2

RRT ,7623 _ ,7535 RTF ,9410

_8 5504.4 R_3 .0507 RJ3 .94J3

56I 549J.3 S(;2 379.3 THA 4.70

LAUNCH CATE FEB 13 1969

HELIOCENTRIC CONIC

RL I47.7_ LAL .O0

RP |08.29 LAP -2.26

RC 166.3_6 GL 18.09

PL_N_TOC£NTRIC CONIC

C3 12.965 VHL 3.601

LNCH A/MTH LNCM TIME

62.77 20 25 6
117.23 2 46 33

62.77 20 25 6

117,23 2 46 33
62.77 20 _5 6

117,23 2 46 33

OIFFERENTIAL CORRECTIONS

TOE 1.4164 TRA ,_0_ TC3-6.6357 8AU 1.1511

ROE .3225 RRA .0945 RC3 -.2689 FAU .03947

FOE .5416 FRA .7675 FC3Lz.6355 _SP 17782

BOE 1.4526 BRA .8I_1 8C3 6.6412 F._ -749

FLIGHT TIME 178.00 ARRIVAL _ATE AUG J0 1969

CISTANCE 516.372

LO_ 144.1? VL 26.fl17 GAL I._6 AZL 87.61MCA 250.67 SMA 123,J5 ECC .20205 INC 2.3911 Vl 30,162

LL%o }4,77 VP 37.061 GAP 9.40 AZP 90,79 TAL 172.6] TAP 63._0 RCA 98.26 APO 148.03 V2 34.996

GP LI_T.I_ ZAL 81.41 ZAP 157.51ET5 310,71 7AE 129.20 ETE J94.94 ZA( _44,12 ETC 183,90 CLP-166.53

CLA "38.49 RAL 56.74 RA_ 6567.5 VEL IJ,591 PTH 2,03 VHP 6,804 0PA -I,52 RAP 52.06 E(C 1.2134

L-I TIME IN% LAT IN% LONG IN% RT A$C IN% ATMTM IN% TIME PO CST TIM IN% 2 LAT IN% Z LONG

40_O.26 -29.29 175.09 281.90 63.83 21 32 J6 3430.3 -32.54 166.99

2845.52 -29._7 85.40 Z81.89 63.81 3 33 58 2245.5 -32.53 77.30

40]0.26 -29,29 175.09 281,90 63.83 21 32 16 3430.3 -32.54 166,99

2845.52 -29.27 85.40 281.89 63.81 3 33 58 2245.5 -32.53 77.30

4030,26 -79.29 175.09 281,90 63.83 21 32 16 3430.3 -32.54 166.99

2845.52 -29.27 85.40 281.89 63.81 3 33 58 ?245.5 -32.53 77.30

MI0-COURSE EXECUTION ACCURACY ORSZT DETERMINATION ACCURACY

,_T 5512.1 SGR 581,1 _3 225.0 ST 73Jl.3 5R 516.4 55 577.5

RRT .7456 RRF .7332 RTF .94_I CRT ,9934 CRS -.9256 CST -.9605

5GB 556_.6 R_3 .041I RJ3 .9424 LSA 2431.8 MSA 167.6 SSA 24,0

_| 5549.| S(;2 _86.] TH_ 4.50 ELI 2367.6 EL_ 57.8 ALF 12.57

L_UNCH OATE FEB 13 1969 FLIGHT TIME Ig0.DO ARRIVAL CA T[ AUG 12 1969

HELIOCENTRIC CONIC 01$7_NCE 5_.089

RL 147.72 LAL .DO LOt. 144.12 VL 26.776 GAL 2.50 _ZL 87.80 HCA ?53,86 5MA 12_.90 ECC .20578 INC 2.1978 VI 30.162

RP 108.24 LAP -?,lI LOP 37.97 VP 37.044 GAP 9,73 AZP 90.61 TAL 171.04 TAP 64,90 RCA 97.61 AFL_ 148.19 v2 35.010

RE 168.410 GL 16.37 GP -17.37 ZAL 78._3 ZAP 1§8.69 ET8 ]09.87 ZAE 1_9.3_ ETE 194.]0 ZAC 146.77 ETC 183.51 CLP-167.47
PLAN_.TOCENTRIC CONIC

C3 I3.338 VHL 3,65_ 0LA 37,42 RAL 61,05 RAO 6567,5 VEL 11.607 PTH ?.03 VHP 6,97I 0PA -,10 RAP 53.85 ECC 1,_195

LNCH A;'IdTH LNCH ?IME L-I TIME IN% LAT IN% LONG IN% RT ASC IN% A214TH IN% TIME PO CST TIM IN% 2 LAT IN% _ LONG

64.45 2'0 50 43 40I}_gO -_8.35 173.06 _86.71 64.49 21 57 35 3411.9 -31.53 165.01

115.55 ? 55 18 ?876.10 -_8.34 87.39 786.71 64.47 3 43 14 2776.J -31.52 79.34

64.45 _ 50 43 401],90 -78.35 173.06 786._1 64.49 ?I 57 35 3411.9 -31.55 %65.01

I15.55 2 55 18 _876.10 -28._4 87.39 786.?J 64.47 3 43 I4 2276.1 -3].52 79.34
64.45 L:_ 50 43 4011,90 -28.35 I73.06 786.Zl 64.49 ?1 57 35 3411.9 -31.53 J65.0J

115.55 ? 55 18 7876.10 -?8.34 87.39 786.?1 64,47 3 43 J4 ?776,1 -31.57 79.34

DIFFERENTIAL CORRECTIONs HID-COURSE EXECUTION ACCURACY ORBIT 0£TERMINATION ACCURACY

T0E J,3259 TRA 1.0307 TC3-6.5_30 BAU I.J65_ sr,,T 5587.6 S/,_R 57_.? SC,} 717,6 ST 217_.7 5R 507.1 55 531.0

ROE ,3_07 RRA ,1069 RC3 _,_49_ FAU ,037_ RRT ,7_95 RRF" ,7|43 RTF ,9434 CRT ,9857 CRS -.8909 CST -.9528

FOE ,4647 FRA ,8317 FC3-2,4_57 8SP J_307 SG_ 5617,I R_3 ,0337 RJ3 ,9436 LSA ??86.2 MSA 179,B SSA 24.1

BO£ 1.364! _A 1.0367 BC3 6.5348 FSP -7_8 $6! 5603.4 SG2 392.3 THA 4.32 ELI 2_29.5 EL2 83.3 ALF I?.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

L*UNCH CATE FEB 13 1969 FLIGHT TIME 182.00 ARRIVAL CAT6 AUG 14 1969

HELIOCENTRIC CONIC

RL 147.72 LAL ,0O

RP 106.20 LAP -1.96

RC 170.474 GL 14.58

PLAN_ITOCENTRIC CONIC

C] 13.855 VHL 3.722

LNCH AZMTH LNCH TIE

66.30 21 17 12

11].70 3 2 16

66.30 21 17 12

113.70 3 2 16

66,30 21 17 I2

113,70 3 Z 16

OIFFERENTIAL CCRE(TIONS

TOE 1.2289 TRA 1.2704 TC3-6.]446 BAU 1.1759

ROE .3205 RRA .I_5 RC3 -.Z288 FAU ,03467

FDE .3930 FRA .6961 F63-2.1788 B,,_ 18117

BOE 1.2701 BRA 1.2761 BC] 6.3487 FSP -702

DISTANCE 527.780

LOL 144,12 VL 26.736 GAL Z.77 AZL 87.99 M(A 257,06 _MA 122.65 ECC .20980 INC 2.0104 vI 30.162

LOP 41.17 VP 37.027 GAP 10.07 AZP 90.45 TAL 169.45 TAP 66.51 RCA 96.92 APO 146.38 V2 35,023

GP -16.65 ZAL 75.04 ZAP 159._0 ET5 508.87 ZAE I29.42 ETE 193.7} ?4C 148.44 ETC 183.09 CLP-168.41

CLA 36.28 RAL 65.24 RAD 6567,5 VEL 1J.629 PTH 2.04 VHP 7.151 DPA 1.24 RAP 55.71 ECC 1,2280

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ A_MTH INJ TIME PO CST TIM INJ _ LA T INJ 2 LONG

3991.45 -27.31 170.86 290.56 65.13 22 23 43 3391.5 -]0.42 162.86

2913.16 -27,30 89.84 290.55 65.11 ] 50 49 231].2 -30.41 81.84

3991.45 -27.]1 170.66 290.56 65.13 22 23 43 ]391.5 -}0.42 162.86

291].16 -27.30 89.84 290.55 65.11 3 50 49 2313.2 -}0.41 81.84

]991.45 -27.31 170.86 290.56 65.13 22 23 43 3391.5 -30.42 162.86

2913.16 -27._] 89.84 290.55 65.1| 3 5O 49 2313.2 -30.41 81.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5636.6 SGR 570.4 SG3 210.3 ST 2031.8 SR 498.Z 55 491.1

RRT .7141RRF ,6975 RTF .9443 CRT .9724 CR5 -.8437 CST -.9441

SGB 5665.4 R23 .0282 RI3 ,9445 L$A 2139.6 MSA 197.6 SSA 23.6

SGI 5651.4 SGZ 398.] THA 4.15 ELI 2088.9 EL2 113.2 ALF I3.45

LAUNCH DATE FEB 13 1969 FLIGHT TIME J84,00 ARRIVAL CATE AUG 16 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .DO

RP 108.16 LAP -1,DO

RE 172.518 GL 12.99

PLAS_T_ENTR_( CONIC

C3 14.530 VHL ].812

LNCH ATHTH LNCH TIH_

68.34 Z1 44 42
111.66 ] 7 5

69.34 _I 44 42

111.66 ] 7 5

68.]4 21 44 42

111.66 3 7 5

DISTANCE 533.442

LOI,. 144.12 VL 26.695 GAL 3.26 AZL _.J7 _A 260.26 _A J22.41 ECC .21415 INC 1.8277 VI _.J62

LOP 44,]7 VP 37.011 GAP I0.43 AZP _.)I TAL 167.86 TAP 68,I) RCA _.J9 AM 148.62 V2 ]5.036

GP -15.99 ZAL 71.87 ZAP 160,85 ET5 307.69 ZAE 129.5| ETE I93.21 ZAC 150.63 ETC 182.62 CLP-169.33

DLA ]5.10 RAL 69.29 RAO 6567.6 V_L 11.658 PTH 2.05 VHP 7.]4] 0PA 2.49 RAP 57.63 ECC 1,2391

L-| TIME INj LAT INJ LONG INJ RT ASC |NJ A2_TH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

]968,01 -26,16 168.41 294.91 65.?5 2_ 50 50 33661.0 -29.22 160.47

2957.58 -26.17 92,80 294,90 65.7] 3 56 23 2357.6 -29.21 84._6

3968.O1 -26.18 168.41 294.91 65.75 22 50 50 3]68.0 -29.22 160.47

2957,58 -26.17 92.80 294.90 65.73 3 56 23 2557.6 -29.21 84.66

3968.O1 -26,18 168.41 294.91 65.75 22 50 50 3368.0 -29.22 1_0,47

2957.58 -26.17 92.80 294.90 65.73 ] 56 23 2357,6 -29.2| 84.86

CRBIT OETERMINATION ACCURACY
ST 1883.0 5R 498.0 SS 454.1

CRT °9505 CRS -.7790 CST -,9337

LSA 1985.1MSA 221.0 SSA 22.8

ELI 1939.6 EL2 147.1 ALF 13.92

DIFFERENTIAL CORRIECTION5

TOE 1.1185 TRA 1.5178 TC]-6.1094 BAU 1.1874

RDE .3209 RRA .1542 RC] -,2106 FAU ,03269

F0E .3_15 FRA .9552 FC3-1.9481BSP 18135

B0E 1.1636 BRA 1.5218 BC3 6.1130 FSP -681

MI0-COURSE EXECUTION ACCURACY

SGT 5682.8 SGR 565.0 SG3 L'D].O

RRT .6996 RRF .6812 RTF .9455

56,B 5710.8 R'23 ,0229 RI] .9456

SGI 5696.6 SG2 402.7 THA 4.00

LAUNCH 0ATE FEB 13 1969 FLIGHT TIME 186,00 ARRIVAL CATE AUG I_ 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .00 LOL 144.12 VL

RP |08.12 LAP -I,64 LOP 47.58 VP

RE 174._40 GL 11.25 GP -15.39 ZAL

PLANETOCENTRI6 CONIC

C3, I5.377 VHL 3.92)

LNCH 4ZMTH LNCH TIME

70,59 22 13 28

109.41 3 9 19

70.59 22 13 28

109.41 3 9 19

II0.OO 3 47 59
110.00 Z 37 55

DIFFERENTIAL CORRECTION5

TOE 1.OO(31 TR4 1.7786 TC3-5.8J98 BAU 1,1971

ROE .3223 RRA .1487 RE3 -.1929 FAU .03056
FOE ._535 FRA 1.0126 FC3-1.7L_4 B;._ 18513

BOE 1.O507 8RA 1.7848 BC3 5.82}0 FSP -660

CISTANCE 539.071

26.655 GAL 3.77 AIL 88.35 HC4 263.47 ,_WA 122.16 ECC .21885 INC 1.6483 Vl 30,162

36.994 GAP 10.80 AZP 90.19 TAL 166,28 T_P 69.74 RCA 95.43 APO 148.90 V2 35.050

68.74 lAP 161.83 ET5 }06.}0 ZAE J29.58 ETE 19_.74 ZAC 152.R3 ETC 18_.I0 CLP-170.23

CLA 33.87 RAL 73.18 RAO 6567.6 VEL 11.695 PTH 2,06 VHP 7.547 CPA 3.67 RAP 59.60 ECC 1.2531

L-I TIME INJ L4T INJ LONG INJ RT ASC [NJ AZMTH INJ TIME F_O CST TIM INJ 2 LAT INJ 2 LONG

3940.39 -24.98 ]65.65 299.25 66.34 23 19 9 3340.4 -27.95 157.77

3OIO.55 -24.97 96.36 299.25 66,33 3 59 29 _410.5 -27.94 88.48

]940.39 -24.98 165.65 299,25 66.34 23 19 9 3340.4 -27.95 157.77

3010.55 -24.97 _.36 299.25 66,33 ] 5_ 29 2410,5 -27.94 88.48

Z_92,48 -27.95 88.51 }00.60 69.46 4 36 II 229_,5 -30.48 60.23
]106.46 -22.06 102.34 297.75 63.20 3 _9 41 2506.5 -25.48 94.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5_T 5724.OSC, R 559,6 SG3 195.7 ST 1742.3 SR 477.5 SS 424,9
RRT .6861 R/_ .6664 RTF .9467 CRT .9166 CRS -.6961 (ST -.9237

5_B 57_1._ R'Z3 .0187 RI3 .946_ LSA 1838,8 MSA 249.6 SSA 21.7

5(,I 5736,9 S_2 406.2 THA ].86 ELI 1797.0 EL2 185.1 ALF 14._5

L_UNCH OATE FEB I] I_69 FLIGHT TIPE i88.00 ARRIVAL CATE AUG 20 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .DO

RP IO6,OB LAP -|.47

RE 176.542 GL 9.68
PLANETOCENTRIC CONIC

C3 I6.417 VHL 4.052 OLA
LNO'I A2'MTH LNCH TIME L-I TIME JNJ LAT

7].09 22 44 4 3906.54 -25.71

106.91 3 8 18 3074.07 -2_.70

73.09 22 44 4 ]906.54 -23.7|

106.91 ] 8 18 3074.07 -23.70
110.(30 4 45 48 2773.61 -30.50

110.OO 2 9 41 3255.00 -17._5

OlFFERENTI4L CCRREETIONS

TOE .8742 TRA 2.0529 TC3-5.4890 BAU 1.205]

ROE .]247 RRA .1619 RC] -.1760 FAU .02849

FOE .1894 FRA 1,0684 FC3-1.5024 8SP 1867]

BOE .9125 BRA 2.0594 8C] 5.4919 FSP -639

0ISTAN(E 544.663

LOL 144.12 VL 26.616 GAL 4.31 AZL 88,53 H_A _66.67 SMA 121.93 ECC .22393 INC 1.4710 Vt 10.162

LOP 50.79 VP _6.978 GAP 11.20 AZP 90.09 TAL I64.70 TAP 71.37 RCA 94.62 APO 149.23 V2 35.063

GP -14.85 ZAL 65.67 ZAP 162.76 ET5 _O4.70 ZAE 129.65 ETE 192.32 ZAC 155.05 ETC 1_1.50 CLP-17J.13

32.62 RAL 76.89 RAO 6567,7 VEL 11.739 PTH 2.07 VMP 7.766 OPA 4.7_ RAP 61.62 ECC 1,2702

INJ LONG JNJ RT 45( INJ A2_4TH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

162.44 303.57 66,92 23 49 10 3306.5 -26.63 154,62

100.66 305.56 66.91 3 59 32 _474.1 -26.62 92.84

I6_.44 _03.57 66.92 23 49 IO 3306.5 -26.63 154.62

100.66 _.§6 66.91 3 59 ]Z 2474.1 -26.62 9_.84

80._ _06._9 73.77 5 3_ I 2173.6 -32.42 71 ,51
I_I.16 ]OO.12 60.02 ] 3 56 2655.0 -?I.IO 104.16

MIO-EX_SE EXECUTION ACCURACY ORBIT OETERMIN4TION 4CCURACY

SGT 5761,E SGR 554.0 SG3 188,7 ST 1617.1 SR 466,5 SS 404.1

RRT .61_8 RRF .6531 RTF .9479 CRT .8663 CR$ -.5965 CST -,9164

S_ 5787.8 _3 .0152 RJ3 .9480 LSA I707.6 M54 282.1 $54 20,5

SGI 5775.4 S_2 408.5 THA 3.73 ELI 1667.8 EL2 226.0 4LF 14 .]0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1965-69_

LAUNCH 0ATE FE6 13 |969 FLIGHT TIME 190.00

HELIOCENTRIC CONIC ClSTANCE 550.214

RL |47.72 LAL .O0 LC¢ [44.12 VL 26.576 GAL 4.88 AZL 88.71 HCA 269.88 SMA

RP 108.04 LAP -1.Z9 LOP 54.00 VP 36.962 CAP 11.62 AZP 9(3.00 TAL ]63.12 TAP

RC 178.523 6L 8.18 GP -14,35 ZAL 62,69 ZAP 163.62 ET5 302.97 2AE 129.70 EYE
PLANE TO('ENTRIC CONI(

C3 ]7.67! VHL 4.LP04 CLA 31.35 RAL 80.40 RAG 6567.7 VEL ]1.792 PTH 2.08 VHP

LNCH AZMTH LNEH T/ME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIME

75.95 23 17 EJ 3863.34 -22,40 158.56 3(37.85 67.47 24 21 44

104,05 3 3 4 3151._ -22,39 I05.93 307.84 67.46 3 55 35

75.95 23 17 El 3863.34 -22.40 158.56 307.85 67.47 24 2/ 44

104.05 3 3 4 3151.20 -22.39 /05.93 307.84 67.46 3 55 35

/10,00 5 26 23 2705.59 -31.69 75.26 311.24 76.47 6 1/ Z8

110.00 I 57 9 3356.95 -13.69 I16.92 303.I7 58.37 2 53 6

OIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION 4CCURACY

TCE .7441 TR4 2.3443 TC3-5.1196 BAU 1.2100 SGT 5792.6 SGR 548.2 SG3 181.9

ROE .3282 RR4 .IP£_ RE3 -.1588 F4U .02639 RRT .6624 RRF .64|4 RTF .9489

FOE ./305 FRA |.1243 FC3-I.2928 BSP 18757 `%8 5818.4 R'Z3 .0]29 Ri3 .9489

BOg ,8133 BRA 2.3512 8C3 5.1221 FSP -616 `%! 5904.0 ,%2 409,9 THA 3.61

LAUNCH OATE FEB 13 1969 FLIGHT TIE 192.00

HELIOCENTRIC CONIC 0ISTAN(E 555.717

ARRIVAL OATE AUG Z_ 1969

I?/.69 ECC .22944 INC 1.29a8 V/ 30.162

73.00 RCA 93.77 APO 149.6/ V? 35.076

19/.93 7A£ J57.27 ETC /80.79 (LP-172.03

8.001CPA 5.82 RAP 63.68 ECC 1.2908

PO CST TIM IN/ 2 L4T IN/ 2 LONG

3263.3 -25.26 /50.80

255|.2 -25.25 98.17

3263.3 -25.26 /50.80

2551.2 -25.25 98.17

2105.6 -33.23 66.37

2757.0 -17.77 /ID./9

C_BII DETERMINATION 4CCURACY

ST 1518.3 SR 455.6 SS 392,6

CRT .7965 CRS -.4873 CST -.9J49

L54 ]602.l MSA 315.9 SSA 19.4

EL/ 1562.4 EL2 267.7 ALF /3.86

4RRIVAL GATE AUG 24 1969

RL 147.7_ LAL .(30 LOL 144.12 VL 26.537 GAL 5.49 4ZL 88.88 PICA

RP 108.00 LAP -J.12 LOP 57.21 VP 36.946 GAP 12.O6 AZP 99.94 TAL

RE 180.483 GL 6.76 6P -13.90 7AL 59.82 ZAP 164.43 ETS 310(3.79 Z4E

PLANETOCENTRIC CONIC

C3 19.167 VHL 4.378 DL4 30.09 RAL 83.72 RAD 6567.8 VEL l|.855 PTH 2.10 VHP 8.252 0PA
LN_ AZMTH LNCH TIME L-I TIM[ IN/ LAT IN/ LONG IN/ RT ASC IN/ AZMTH IN/ TIME

79,38 23 55 30 3803.49 -21,06 153,48 312.08 68.00 Z4 58 54

JDO.6Z Z 31 24 3249.13 -21,05 112.68 31_.08 67.99 3 45 33

79.38 23 55 _3 3803.49 -21.06 !53.48 312.08 68.00 24 58 54

IOO.62 2 51 24 3249.J3 -21.05 112.68 312.08 67.99 3 45 33

]10.00 6 0 27 2656.1§ -32,42 71.59 3|5.90 78.53 6 44 43

110.00 1 49 34 3444.47 -10.5! ]21.7! 306.42 57.28 2 46 59

OIFFERENTIAL CCRRECTION5 NI0-COUR_ EXECUTION ACCURAC_

TOE .6039 TRA 2.6469 TC3-4.7395 84U 1.2150 SGT 5820.Z ,%R 541,2 ,%3 175.3

ROE .3322 RRA .J964 RE3 -.1432 FAU .02446 RRT .65!7 RRF .6_00 RTF .950_
FOE .O731FRA 1.J773 FC3-I.1048 8SP 18909 _ 5845.3 R23 .0102 R|3 .9502

80E .6892 8RA 2.6542 8C3 4.74|6 FSP -597 ,%1 5830.9 .S(,2 409.8 THA 3,49

273.09 SHA 121.46 ECC ,2354/ tNC 1.J185 V/ 30.162

]61.56 TAP 74,65 RCA 92,87 4PO /50.05 V2 35.089

129.75 ETE I91.58 ZAC J59.50 ETC 179.93 CLP-172.91

6.79 RAP 65.78 ECC J.3/54

PO CST TIM IN/ 2 LAT IN/ 2 LONG

3203.5 -23.86 /45.78

2649,1 -23.85 IO4,99

3203.5 -23.86 145.78

2649.1 -23.85 I04.99

2056,J -33.66 62.58

Z844.5 -I4.75 115.17

ORBIT CETERMINATION ACCURACY

ST I443.1 SR 443.8 SS 387.5

CRT .7043 ERS -.3703 CST -.9191

LS4 1519.2 MSA 348.3 55A 18.3

EL/ 1478.2 EL2 307.6 ALF /2,78

LAUNCH DATE FE6 13 /969 FLIGHT TIME 19J.00 ARRIVAL GATE AUG 26 1969

HELIOCENTRI( CONIC

RL 147.72 LAL .00

RP 107.96 LAP -.94

R( JBZ:422 GL 5.43

PLANE TOCENTRIC CONIC

C3 20.938 VHL 4.576

LNCH ATMTH LNCH TIME

84.29 0 50 30

95.71 2 25 J5

ID0.00 4 § 46

IOO.O0 I 52 40

llO.O0 6 30 23

lIO.OO I 44 32

OISTANCE 561.I65

LOL 144.12 VL 26.498 GAL 6.!I AZL 89.06 HCA

LL'_P 60.42 VP 36.931 GAP |2.53 AlP 89.90 T4L

GP -13.48 ZAL 57.06 ZAP 165.18 ETS 298.43 ZAE

Z76.30 _A 121.23 ECC .24189 INC .9409 vJ 30:/62

160.01 TAP 76.31RCA 9/.91 APO /50.56 V2 35.102

129,78 ETE 19/.26 7AC 161.73 ETC 178.87 CLP-]73,80

CLA 28.84 RAL 86.85 R40 6567.9 VEL ll.9_O PTH 2.12 VHP 8.522 CP4 7.69 RAP 67.92 EC( 1.3446

L-I TIM[ IN/ LAT INJ LONG IN/ RT AS6 IN/ AZMTH IN/ TIME PO CST TIM IN/ 2 LAT IN/ 2 LONG

3700.67 -19.71 145.30 316.27 68.5! / 52 I/ 3100.7 -22.46 I37,66

3394.04 -19.70 !22.82 316.27 68.50 3 21 49 2794.0 -22.45 1J5,19

3071.03 -25.27 101.05 318.34 73,47 4 56 57 2471.0 -27.29 92.83
3498.91 -14.33 128.06 3!3.77 63.48 Z 50 59 2898.9 -17.78 120.96

2618.23 -32.90 68.73 3_0.39 80.16 7 14 I 2018,2 -33.91 59.64

3524.47 -7.54 126.00 ]09,78 56.56 2 43 17 2924.5 -II.88 119.60

01FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .4586 TR4 2.9668 T(3-4.3466 8AU 1.2172 `%T 584_.8 SGR 533.6 _C,3 16_.9

ROE .3370 RRA .2133 RC3 -,1279 FAU .02256 RRT .6419 RRF .6198 RTF .9515

FOE .0196 FRA I .ZZ_34 FC3 -.93_3 8,SP 19033 S68 5867.1 R_3 .0079 RI 3 .9515

B0E .569| _RA 2.9745 8C3 4.3484 FSP -577 ,%I 5852,8 ,%_ 408.5 THA 3,37

LAU_CH 0ATE FEB 13 1969 FLIGHT TIM[ I96.00

HELIOCENTRIC CONIC OISTANCE 566.55I
RL 147.72 LAL .000 LCL 144.1_ VL _6.460 G4L 6.78 _ZL 89.24

RP I07.92 LAP -.75 LOP 63.64 VP _6.915 GAP I3.03 AZP 89.87

RE I84.340 GL 4.|7 GP -13.10 ZAL 54.43 Z4P 165.88 ETS 295.77

PLANETOCENTRIC CONIC

C3 23.024 VHL 4.798 DLA 27.61RAL 89.77 RAO 6567.9 VEL J_.0]7 PTH

LN_ 4ZMTH LNCH TIME L-I TIME IN/ LAT IN/ LONG IN/ RT AS( IN/ A_TH IN/ TIME

90.00 2 44 52 3390.20 -22.88 123.74 3_2.09 72.85 3 4! 23
90.00 0 54 14 3750.45 -13.94 146,36 318.47 65.10 I 56 44

100.00 4 48 36 _991.35 -26.69 95.56 323.26 76.02 5 38 27

IO0.O0 1 33 12 _24.53 -10.40 135.]0 316.66 61.82 2 33 36

110.00 6 57 12 2588.88 -33.22 66.50 324.76 8!.44 7 40 21

110.00 ! 41 5 3599.77 -4.69 129.97 313.E0 56,10 2 4! 5

0IrrERENTIAL CORRECTIONS MID-COLM_E EXECUTION ACCURACY

TOE .3076 TRA 3._0_9 TC3-3.9526 8_U 1.2172 ,%T 5860.6 SCR 525.1 .`%3 162.8

ROE .3425 RRA .2307 RC3 -.1134 FAU .02074 RRT .6326 RRr .6104 RTF .9529

FOE -.0_O4 FRA 1.283_ FC3 -.7797 8SP 19152 568 5884.| R"_3 .006(3 RJ3 .9529

80K .4603 _R4 3.3J|9 BC3 3.9543 FSP -559 `%1 5870.0 ,%_ 406.0 THA 3.26

ORBIT OETERMINATION ACCURACY

ST 1400.9 58 431.7 SS 389.3

GRT .5937 CRS -.257_ CST -.9293

LSA 1469.7 MS_ 374.7 554 17.3

ELI I425.7 EL2 341.4 4LF Jl.OJ

ARRIVAL CATE AUG 28 /969

_A 279.52 ,SHA I21.OI ECC .24894 INC .7611 VI _.162

T4L 158.48 TAP 78.00 RCA 90.88 APO 151.13 v2 3fi.114
Z4E 129.81ETE 190.96 Z4C 163.96 ETC J77.52 CLP-174.69

2.!4 VHP 8.8/20PA 8.53 R4P 70.08 ECC 1.3789

PO CST TIM IN/ 2 LAT IN/ 2 LONG

2790.2 -25.01 115.72

3150.4 -i7.18 139.18

2391.4 -28.35 87.15

._024.5 -14.09 1_8.46

1988.9 -34.05 57.36

2999.8 -9.11 I23.67

ORBIT OETERMINATION 4CCURACY

ST /389.9 SR 419.5 5S 396.3

CRT .4719 CR5 -.|538 CST -.9428

LS4 I452.9 MS4 392.0 S5_ 16.4

ELI 1405.0 EL2 365.9 ALF 8.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

.*UNCN OATE FEB 13 1969 FLIGHT TIME 198,00 ARRIVAL 0ATE AUG 30 1968

H[LIOCENTRIC CONIC

RL 147.7_ LAL .00

RP 107.88 LAP -.36

RC 186.236 GL 3.00

PLANf.TOC£NTRIC CONIC

C3 23.473 VHL 3.047

LI_3-i _I_'MTH LNCH TIME

90.00 3 31 11

gO.O0 O 29 44

lO0.O0 5 22 12

I(30,O0 I 21 25

lID.DO ? 21 28

llO.OO I 38 37

OIFrERENTIAL CORR_(TIONS

rDE .J332 TR_ 3.6640 TC3-3.5585 BAU J.2123

ROE .3490 RRA .2486 RC3 °.0990 FAU .01889

rOE -.0738 rRA 1.3382 FC3 -,6421BSP 19270

BOlE .3819 8RA 3.6724 BC3 3.3599 rsP -537

01STANCE 571.865

LOL 144.I2 VL 26.422 GAL 7.49 AZL 89.42 HCA 282.74 SI.IA

LOP 66.85 VP 36.900 GAP 13.57 AZP 89.87 TAL 156.91 TAP

GP -12,75 ZAL 51.93 ZAP |66.51ET$ 292.79 ZAE 129.82 ETE

2.17 VHP

120.79 ECC .25661 INC .5777 Vl 30.162

79.70 RCA 89.79 APO 151.78 v2 35,126
190.69 ZAC 166.16 £TC 175.74 CLP-175.57

9,125 OPA 9.31 RAP 72.27 ECC 1.41920LA 26.42 RAL 92.51RA0 6568.0 VEL 12.118 PTH

L-! TIME INJ LAT INJ LONG INJ RT A_ INJ A2'MTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

3297.56 -24.60 1J7.50 327.07 75.52 4 26. 9 2697.6 -26.35 J09.27

3892.67 -9.72 154.67 321.24 63.27 I 34'36 3292.7 -13.25 147,75

2939.70 -27.49 9|.93 377.83 77.77 6 IJ I! 2339.? -28,90 83.41

3725.76 -7.09 14|.g0 319.83 60.88 2 23 3(3 3125.8 -I0.92 134.31

2566.49 -33.43 64.79 32g.04 82.43 8 4 15 1966.5 -34.12 55.62

3671.74 -1.95 133.74 316.66 55.87 2 39 49 3071.7 -6.42 127.50

NIO-C.O_SE E_EUTION ACCURACY ORBIT 0ETER_4INATION ACCL,h_ACY

.%T _874.3 _ 3J6.O SG3 I57.J ST J408.6 ._R 407.3 SS 407.Z

RRT .6R43 I_ .6025 RTF ,9544 CRT .3518 CRS -.0669 CST -.9567

S¢_ _96.9 R_3 .0050 RI3 .9fl44 LSA 1468.3 MSA 598,9 SSA 15.6

_,(;1 5883.2 SG_ 402.5 THA 3,|_ [L| 1416.5 EL2 379.2 ALF 6.26

LAUNO40ATE FEB 13 1969 FLJC44T TIME Z_O.O0 ARRIVAL DATE SEP J 1969

P_ELZ(X.ENTRIC CONIC

RL 147.72 I..AL .DO LOI. 144.17 VL

RP 107.85 LAP -.$7 LOP 70.07 VP

RC 188.109 GL 1.91GP -12.43 ZAL

PLAN[TOCENTR|C CONIC

(3 28.344 VHL 3.324 DLA
LNO4 A2'NTH LNCH TINE L-I TIME INJ LAT

90.00 4 3 33 374_.16 -2_.49

90.O0 O 15 42 4001.09 -6.34

100.00 5 50 43 7903,08 -27.99

I00.00 ! J3 13 3815,40 -4,J0

110.00 7 43 33 2550.07 -33.57

110,00 I 36 53 3741.18 .'}'0

0IFF[R_NTIAL CORR1ECTION5

TO[ -.0066 TRA 4.04G5 TC3-3.18_ gAUI ._6_

• 3358 RRA .Z66Z RC3 -.0860 FAU .01719

FOE -.1201 FRA 1.39"21FC3 -.5251B!k ° 192/0

BOE .3559 _A 4.0493 8C3 3.1841 FS,P -520

DISTANCE _77.094

26.M_ GAL 8.25 AZL 89.61PRA 285.95 _A
36.884 GAP 14.15 A2'P 89.89 TAL 155.48 TAP

49._7 ZAP 167.08 ET$289.A7 7AE 129.81ETE

120.57 ECC .26499 INC .3893 Vl 30.162
81.43 RCA 88.62 APO 152.52 V2 35.138

180.4_ ZAC 168.38 [TO 173.28 CLP-176.47

73.27 R_L 95.D_ R4D 6_U,J VEL 12.736 PTH 2._D VHP 9.463 DPA JO.O3 R_P 74.49 ECC J.4665
INJ L._NG INJ RT ASC _NJ _TH INJ TIME PO C$T TXM ZNJ 2 LAT _NJ 2 LONG

113.68 331,64 77.73 4 _9 35 2642.2 -27.00 105.34

160.84 324.35 62.34 I _ 24 3401.1 -9.99 154.O7

89.32 332.23 79.06 6 39 6 2_03,1 -29.22 _.73

145.97 3R3.12 60.36 2 16 4_ 3213.4 -8.01 139.37
6_.53 333,24 83.17 B 26 3 1950.1 -34.16 54.33

137.36 3_.13 55.82 2 39 14 3141.2 -3.79 131 .15

NIO-CO,_SI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC¢

_T _3.0 _ 50_.4 SG3 151.5 ST 1446.2 t_ 394.6 SS 420.2

RRT .6150 I_ ,5944 RTr .956_ CRT .2361CR5 .0109 CST -.9684

SG_ _904.7 R23 .0034 R13 .9562 LSA 1505.3 NSA 397.2 SSA 14.8

_GJ _q_gJ .3 SG7 _k_7,6 THA 3.04 ELI J449.4 EL2 382.6 ALF 3.96

L&UNCH DATE FEB J3 1969 FLIGHT TINE 202.00 ARRIVAL _TE SEP 3 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .00 LOL 144.12 VL

RP 107.81 LAP -.18 LOP 73.29 VP

RC 189.959 GL .90 GP -12.14 ZAL

PLANET(_ENTRJC CONIC

C3 31.706 VHL 5.631 0LA 24.17 RAL

LNCH AZMTH LN_H TIM_ L-I TIME INJ LAT

90.00 4 34 7 32/34.27 -26.03

90.00 0 6 2 4095.18 -3.34

IOO.OO 6 J5 4Z 2876.77 -28.32
IO(3.O0 I 7 8 3897.91 -I.31

110.00 8 3 42 2538.90 -33.66

110.00 1 35 38 3806.5fi 3.28

DIFKERCNTIAL CORRECTIONS

TOE -.1735 TRA 4.4403 TC3-2.8221 8AU 1.1966

ROE .3633 RRA .2839 RC3 -.0737 FAU .01553

FDE -.1617 FRA 1.4479 F(3 -.4239 _P 19350

BOE .4026 6RA 4.4494 _3 2.8231FSP -503

OISTANCE 582.223

26,348 GAL 9.05 AZL 89.81H_A 289.18 SMA IL_.36 ECC .27415 IN( .1946 Vi 30.162

36,869 G_P 14.77 AZP 89.94 TAL 154.0_ TAP 83.20 RCA 87.36 APO 153.35 V2 35.150

47.35 ZAP 167.58 ET$ 285.79 7AE 129.79 ETE 190.19 ZAC 170.54 ETC 169.70 CLP-177.37

97.42 RAO 6568.3 VEL 12.372 PTH 2.23 VHP 9.831 OPA 10.68 RAP 76.72 ECC 1.5218
_NJ LONG |NJ RT A._ INJ AZNTH [NJ TIME PO CST T|M INJ 2 LAT ]NJ 2 LONG

111.04 3_6.0_ 78.45 5 27 31 2604.3 -_7,37 102.65

166.13 327.60 61.86 I 14 17 3495.2 -7.08 159.44
87.44 336.49 _O.O0 7 3 39 2276.8 -29.41 78.80

150.51 326.48 60.13 2 12 6 3297.9 -5.27 143.96

62.6? 337,38 83.67 8 46 0 1938.9 -34,17 53.46

140,88 323.62 55.96 2 39 7 3208.E -1.21 J34.67

MID-COURSE EXECUTION ACCURACY ORBIT 0ETE_INATION ACCL_ACV

SGT _887.I SGR 493.8 SG3 146.2 ST 1499.2 SR 381.7 SS 434.7

RRT .6077 _ ._867 RTF .9581 CRT ,1330 CRS .0755 CST -.9776

S_ 5907.7 R23 .D023 RJ3 .9381 L.T,_ 1559.2 _sA 3_8.7 SSA 14._

SGI 5894.7 _2 391.6 THA 2.93 EL1 1500.1 EL2 378.1 _LF 2.07

L_UNCH OAT£ FEB 13 1969 FLIGHT TIME 204.00 ARRIVAL OaTE SEP 5 1969

H_L|_ENTRIC CONIC

RL 147.72 LAL .00

RP 107.78 LAP .Ol
RC 191.786 GL -.03

PLANETOCENTR_C CONIC

C3 35.648 VHL 5.971

LNCH A2'NTH LN_H TIN[[
90.OO 4 58 51

90.OO 23 54 33

100.00 1 2 27

IlO.O0 8 _ 6

I10.00 I 34 45

OI$TANCE _87.237

LOL 144.17 VL 26.311GAL 9.92 AZI,. 90.01 pl_ 292.40 SNA 120.15 £CC .284_ IN_ .0000
LOP 76._7 VP 36.833 GAP 15.44 A_P gO.00 TAL 152.60 T_P 85.C_ RCA 86.00 APO 154.30

GP -11,87 ZAL 45.27 ZAP 168.01 [TS _t_I.75 ZAE 1_9.75 ETE 189.96 _AC 172.64 ETC 164.05

0LA 23.12 RAL 99.67Rk0 6568.4 V_L 12.531PTH 2.27 VHP 10.231 OPA 11.28 RAP 78.96 ECC 1.5867

L-I TIME INJ LAT INJ _ INJ RT A._K_ INJ A2_4TH INJ T|ME PO CST TIM INJ 2 LAT ZNJ 2 LONG
3177.76 -76.38 109._B 340.73 79.37 5 51 49 2577.8 -27.59 100.72
4180.79 -.56 l?0_91 330.93 61.69 25 4 34 3580.8 -4.36 164.27

_8_8.33 -_8._3 86.11 340.6_ 80.67 7 75 33 2758,4 -_9.5_ 77.44

3975.43 1.32 154.76 329,88 60.13 2 8 42 3375.4 -2,66 148,24
2532.40 -33.71 62.17 341.47 83.96 9 4 19 1932.4 -34.18 52.95

3874.15 5.77 144,32 327.11 56.25 2 39 19 3274.2 1.29 138.10

ORBIT OETERMINATI_ ACCURACY

ST 1561,3 SR 368,7 SS 45_,3

CRT .0441CRS -1291 CST -.9845
LSA 1623.1MSA 376.0 SSA 13.5

ELi 1561,3 EL2 368.3 ALF .63

DIFFERENTIAL _CTICN$

TDE -.3462 7RA 4.8657 TC3-7.4803 B_J 1.1874

ROE .3714 RRA .3013 RC3 -.0622 FAU .01390
FOE -.2009 FRA 1.5056 FC3 -.3376 BSP 194J4

BoE .5077 BRA 4.8745 BE3 2.4811FSP -486

HI0-CO_ EXECUTION ACCURACY

S_T 5886.6 _GR 481.0 $63 141.1

met .5994 Rm r .579_ RTF .9603

5906.2 R23 .0014 R13 .9603

.%1 5893.7 SG2 384.6 TH_ 2.82

Vl 30.162

v2 35.I61

CLP-178.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69p

LAUNCH C4TE FEB J3 1959

HELIOCENTRIC CONIC

RL 147.72 LAL .00

RP 107.75 LAP ._0

RE J93.588 GL -.89

PLANETO(ENTRIC CONIC

C3 40.276 VHL 6.346

LNCH AZMTH LNCH TINI_

90.00 5 20 41

90.00 23 49 16

JO0.O0 6 57 5?

JOO.O0 0 58 42

110.00 8 38 57

FLIGHT TIME ?06.00 ARRIVAL CATE SEP 7 J969

DISTANCE 592.117

LOL I44.1? VL 26.276 GAL JO.B5 AZL 9(3.72 HCA ?95.62 SNA 119.99 ECC .29523 INC .2193 VJ 30.162

LOP 79.74 VP 36,838 GAP I6.I8 AZP 90.09 TAL I51.23 TAP 86.85 REA 84.53 APO I55.36 VZ 35.172

GP -l;.62 ZAL 43,34 ?AP 168.]5 ETS 277.34 ZAE I29,66 £TE I89.74 ZAC 174,59 ETE I54.I9 CLP-I79.ZZ

CLA ??.11RAL 101.65 RAD 6568.5 VEL 12.714 PTH 2.31VHP I0.669 0PA lJ.8? RAP 81.21ECC 1.6679

L-I TINt INJ LAT INJ LONG INJ RT AS.(: INJ AZNTH INJ TINE PO CST TIN INJ ? LAT INJ Z LONG

3159.68 -26.60 107.90 344.35 79.92 6 I3 ZI 2559.7 -27.72 99.4!

4260.56 1.99 175.36 334.31 61.75 2fl 0 16 3660.6 -1.80 168.73

7846,35 -?8.66 85.24 344.7] 81.11 7 45 18 ?246.3 -?9.fl9 76.56

4049.12 3.82 I58_i 333.30 60.33 2 6 I| 3449.t -.|6 152.28

2530.09 -33.73 61.99 345.5! 84.07 9 2I 7 1930.J -34.18 52.77
liD.DO I 34 6 3938.14 8.17

0IFFERENTIAL CORRECTIONS

TDE -.5213 TRA 5,3216 7¢3-2.1559 8AU 1.1612

ROE .3804 RRA ,3103 RE3 -.051_ FAU .O|_P'Z5
FDE -.?3"fO FRA 1.5674 rE3 -.2633 85/° 19373

00E .6453 8RA 5.3311 8C3 2.1565 FSP -467

LAUNCH DATE FEB 13 1969

HELIOCENTRIC CONIC

RL 147.72 LAL ,00

RP |07.7| LAP .39

RC 195.366 GL -1.69
PLANETOCENTRIC CONIC

C3 45.723 trrlL 6.762

LNO-I AZHTH LNCH TII_

9O.OO 5_O 9

90,00 23 44 43
1DO.DO 7 15 50

IOO.OO 0 55 39

110.00 8 54 20

llO.O0 I 33 38 4000.60 10.49
DIFFERI[NTIAL CORRECTIONS

TD£ -.7083 _RA 5.8048 TC3-1.8584 8AU J.1363

ROE .3896 RRA .3342 RC3 -.0417 FAU .OIO?O

FOE -.2732 FRA I .63"10--FC3 -.2025 8SP J�A_3

BOE .8084 BRA 5.8144 8C_ 1.8589 F_ ° -452

147.71 330.61 56.69 Z 39 44

NI0-COURSE £%£CUTION ACCURACY

_,T 5882.5 SGR A67.3 ,%3 136.4

RRT .5912 RRF .5?24 RIT ,9626

SG8 5901.0 1823 .001J RI3 .9626

SGI 5889,0 SG2 376.5 THA 2.70

FLIGHT TINE 208.0(_ ARRIVAL GATE 5EP 9 1969

DISTANCE 596.82|

LCL 144.I2 VL 26.24| GAL 11.86 AZL _0,44 HCA 298.85 SMA 119,75 ECC °50739 INC .4438 VJ 30.J57

LOP 82.97 VP 36.823 GAP 16,96 AZP 90.21 TAL 149.91 TAP 88.76 RCA 82.94 APO 156.55 V? 35.]87
GP -11.40 ZAL 41.55 ZAP 1_.60 ET5 272.58 ZAE 129.59 ETE 189.54 ZAC J 76.21 ETC !34.86 CLP 1 79.83

DLA 21.1 7 RAL IO3,52 RA0 6568,7 VEL 12.926 PTH 2.36 VHP 1|.148 DPA J?,30 RAP 83.45 ECC J.7575
L-I TIME INJ LAT INJ LONG INJ RT A.SC INJ A2'NTH INJ TIFtE PO CST TIN INJ ? LAT INJ ? LONG

3148.28 -_6.74 10i.09 348.37 B0.31 6 32 37 ?548.3 -27.80 98._9

4335.87 4.41 179.57 337.70 6_,00 24 56 59 3735.9 .63 !72.93
2839.73 -28.73 84.76 348.73 81,35 8 3 IO ?239.7 -79.62 76.07

4119.66 6.18 162.71 336.73 60.70 2 4 19 3519.7 ?.23 !56.1fi

2331.55 -33.72 62.10 _49.48 84.00 9 36 32 1931.5 -34.I8 57.89

151,07 334.11 57.28 2 40 i9 3400.6 6.]I 144.72
NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5873.4 5GR 452.J SG3 131.7 ST 1694.0 SR 342.5 SS 487.9

RRT ,58|9 RRF .5644 RTF .9657 CRT -.0928 CRS .L;_09I CST -.9927
5890.8 R_3 .0006 R13 .9652 LSA 1761.0 HSA 345.0 554 J?.3

SGI 5879,3 SG_ 367.3 THA ?.57 ELi I694.3 EL? 34J .0 ALF 178.88

3338.1 3.74 141.44
ORBIT OETERMINATICN ACCURACY

ST 1627.5 SR 355.8 S5 466.2

CRT -.0288 CRS .|712 CST -.9893

LSA 1691.8 MSA 36J.2 554 !2,9

ELI I6_7.5 EL2 355.6 ALF I79.67

L4UNCH DATE FEB I3 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .00

RP 107.68 LAP .58

RC 197.118 GL -?.4|

PL4NETOCENTRIC CONIC

C3 52.158 VHL 7.722

LNCH ATNTH LNCH TIME

90.00 5 57 35

90.00 73 40 58

JO0.O0 7 32 4

1013.00 0 33 6

IIO.O0 9 8 ?3

FLIGHT TINE 210.00 ARRIVAL DATE SEP 11 1969

DISTANCE 601.33_

LOL 144.J? VL ?6.206 GAL 12.95 AZL 90.68 HCA 302.08 SMA 119.55 ECC .32083 INC .6825 Vl 30.167

LOP 86.20 VP 36.808 GAP 17.85 AZP 90.36 TAL 148,6fl TAP 90.73 RCA 81.?0 APO 157.91 V? 35.19?

GP -11.19 ZAL 39.89 ?AP 168.76 ETS 267.52 ZAE 129.46 ErE 189.33 ?4C 176.94 ETC 99.41 CLP 178.85

DLA Z0._8 RAL 105.24 RAO 6368.9 VEL 13.173 PTH 2.41 VHP 11.677 OPA |2.72 RAP 85.68 ECC 1.8584

L-I TINE INJ LAT INJ LONG INJ RT A._ INJ A2'NTH INJ TIME PO CST TIN INJ ? LAT INJ ? LONG
3142.39 -26.80 106.68 352.50 80.51 6 49 57 2fi4Z.4 -27.84 98.16

4407r'53 6.69 |83.61 341.O9 62.42 24 54 75 3807.5 2.94 176.93

2837.72 -28.75 84.61 35_165 81.43 8 19 ?2 ?237.7 -79.63 75.9?
4187.43 8.42 166.49 340.13 61.21 2 2 53 3587.4 4.5? 159.88

2536.37 -33.68 62.47 353.40 83.78 9 30 39 1936,4 -34.17 53.77
lJ0.O0 ! 33 16 4061.55 12.7!

DIFFERENTIAL CORRECTIONS

TOE -.9027 TRA 6.3205 TC3-|.3831BAU 1,1041

ROE .3996 R_A .3488 RE3 -.0329 FAU .00915

FOE -.3081 FRA 1,6989 FC3 -.1518 8_P 19450
8OE .98_7 BRA 6.3502 8C3 1.5834 Ff, P -437

L41.NNI(;HDATE FEB 13 1969

HELIOCENTRIC CONIC

RL 147.72 LAL .(30

RP 107.66 LAP .77
RC 19_.846 GL -3.08

PLAN[TOCENTRIC CONIC

C3 59.79(:] VHL 7.73?

LNCH AZNTH LINCH TIME
90.00 6 13 14

90.00 23 37 46

!OO.O0 7 46 43

100.00 0 50 54

110.00 9 ?i 10

LOL 144.17 VL

LOP 89.43 VP

GP -]0_99 ?AL

|54.39 337,59 58.00 2 40 57

WIO-COURS[ [)ECUTION ACCURACY

SGT 5858.1 SGR 435.6 SG3 127.3

R'RT ,5716 RRF .5557 RTF .9679

•_ 5874.2 R_3 .0005 RI3 .9679
.f_,l 5863.4 ,_2 357.1 THA ?.44

FLIGHT TIME 212.O0 ARRIVAL DATE

OISTANCE 605.597

76.173 GAL i41|4 AZL 90._4 HCA 305.31 5HA 119.36 ECC .33573 IN(: .9387

36.793 GAP 18.82 AZP 90.54 TAL 147.46 TAP 92.77 RCA 79.79 APO |59.44

38._18 ZAP 168.80 ETS 262.19 ?AE 129.50 £TE 189.13 ZAC 176.78 ETC 53.83

DLA 19.44 RAL 106.80 RAO 6569.1 VI[L 13.459 PTH 2.46 VHP 12.267 OPA 13.10 RAP 87.90

L-I TIME IN! LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ ? L4T

3141:14 -26,82 |0_59 3_6.i3 80.35 7 5 35 2541.1 -27.85
4473.98 8.82 187.50 344.47 67.98 24 5_ ?2 3876.0 5.13

?839.68 -28.73 84,75 356.47 81._N_ 8 34 3 _239.7 -?9.62

4257,59 10.54 I70,18 343.56 61.86 ? ! 47 3652,6 6.70

2544.19 -33.62 63.08 337.23 83.43 10 3 34 J944.2 -34,I6
!I0.00 ! 3_ 37 4120,92

OIFFER£NTiAL CORRECTIONS

T0£-I.I044 TRA 6.8_02

ROE .4103 RR4 .3611

FOE -.34|9 FRA 1.7774
BOE ].!78_ BR4 6.8897

14.83 157.69 34J.06 58.84 2 41 38

346I.fl 8.39 147.96

ORBIT DETERMINATION ACCURACY

ST 1757.5 SR 379.1 55 500.0

CRT -.I467 CR5 .?410 CST -.995!

LSA 1827.3 MSA 3?8.4 SSA 11.7

EL/ 1758.2 EL? 325.4 ALF 178.37

TC3-1.3_89 8AU 1.O624
RE3 -.0250 FAU .007_7

re3 -.I096 8SP 19467

8C3 !.3292 FSP -422

NID-CCUR$1E £XlECUTION ACCURACY

SGT 5841.4 S_R 418,0 503 173.Z
RR7 .5600 Rg'F .5460 RTF .970g

S.G8 58_6.4 R23 .0005 RI3 .9709

S_I _846.1 SG2 346.0 T_A Z,3O

SEP 13 1969

v_ 3o.!6z
V_ 3§.?0!
CLP |77.84

ECC 1.9840

INJ Z LONG

98.07
!80.77

76.07

163.50

53.88

3520.9 IO.60 151.J5

OR01T DETERMINATION ACCURACY

ST 18|7.7 SR 315.8 55 517.7

CRT -.1974 CRS .7683 CST -.9967

LS4 1890.6 MSA 311.8 554 Jl.?
ELI !818.8 EL2 309.7 ALF 178.03

=

m
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

I?jIA

LAUNCH DATE FIB 13 1969 FLIGHT TIN[ 114.00 ARRIVAL 0ATE SEP 15 Ig6g

H[LIOC[NTRIC CONIC O/STANCE 809.5SB

eL 147.71 LAL .00 LOt. 144.|2 VL 26.140 GAL IS.44 AZL gl.2Z HCA
RP lO?.63 LAP .0S LOP 91.$6 YP 36,778 GAP Ig.g0 AZP 90.16 TAL

RC Z00.549 GL -3.70 GP -10.al ZA_ S?.OZ ZAP |68.73 £TS _S$.6g ZA(
PLAN(TOC[NTRIC CONIC

C) 65.889 VHL 8.50001A 1|.S$ RAL 105.21RAO 6569.) VEL 13.793 PTH

)08 S| SNA |1|.18 [CC .35232 1N¢ I.Z164 Vl 30.16Z

146.36 TAP 94.90 RCA ??.1g APO I$1.17 V2 35.209

|_9,0g IT[ 188.9_ 2AC 174.76 [TC 44.5¢ CLP-|Y6.7S

Z.SZ VHP

LNCH ATNTH LNCH TIN£ L'| TINI[ IN| LAT IN| LONG |NJ R? ASC IN| AZNTH

80.00 6 ZT 15 3145.81 -26.79 J08.M $59.#4 80.41

90.00 13 35 0 4541.46 J0.8_ J�J*_ 347.82 8_o8?
IOO.O0 7 5g 54 E845.0S -2¢.8T 9S.lA .19 Bl.JS

100.o0 0 45 58 4315.45 12.53 175.78 3A6.94 62.84

110.OO 9 31 44 E5_4.64 -33._4 63.98 .99 82.96

110.OO I 32 38 4175.63 15.64 160.96 344.49 59.90

DZFF[R[NT|AL CORR(CTZON$ M|D-CCQR_N_ [X[CUTION ACCURACY

TD[-I.31Z/ TRA 7.4858 TC$-|.0950 BAU 1.00d6 _,T 59_0.2 _R 399.2 SG3 ||9.3
ROE .4210 RRA .3724 RC3 -.OJDO FAU .0059J RRT .5467 RRF" .5349 RTF .9758

FOE -.374S FRA 1,8551 FC3 -.0743 BSP |93?2 _B $633.9 /_$ .000S R|3 .9756
BO[ !.3789 8RA 7.4950 BC3 1.0951 FSP -406 _-| §#Z4,3 SGZ _34o0 THA 2.15

IE.913 0PA 13.41 RAP 90.09 [CC Z,J537
IN| TIN( PO CAT TIM |NJ Z LAT IN| Z LON¢

T |9 39 E5_S,8 -t_.8_ ¢8.t7

2A 50 41 39AJ.5 ?.20 184.47
8 47 |9 2_45.1 -_9.60 76.46

O 54 3?IS.4 e.TG 16T,01

lO |5 IJ 1P54.6 -34.15 54.69

2 AE 17 5578.6 !_.70 154,E9
OR6|T O(T[lin41NAT|ON ACCURACY

ST 1871.3 DR $02.5 SS 536.Z

CRT -.23|D CRS .2913 CST o.9978

LSA _9A7.6 NSA t95.s ssA 10.?
ELI 1672.6 EL2 294.1 ALF 177.81

L_UNCH DAT[ FEB 1 3 J969 FL_4T TZI.I_ ZJ6oDO ARRJVAL DATE S£P 17 J969

H(LJOC(NTRIC CONIC

RL 147.7E LAL .O0
RP IO7.60 LAP 1.13

RC _02.EE7 GL -4.26

PLAN(TOC[NTRIC CON;C

C3 79._02 VHL 8.933
LNCH AZMTH L_H TI14[

90.00 6 39 46

90.00 Z_ _Z 3J
JO_',OO • JJ 42

100.O0 0 47 12
110.00 9 43 7

I_O.OO I 32 |6

01STANCE 615.17_

LOL 144.|7 VL 26.109 GAL 16.87 AZL 91.5_ HCA _11.77 SHA ||9.0| (CC .37064 fNC 1.5206 VJ 30.167

LC_' 95.90 VP 36.763 GAP 21.09 AZP 91.01 TAL 14_°3_ TAP 97.1_ RCA ?4.87 APO 163.1A V_ 35.717

GP -10.64 ZAL 35.B0 ZAP IM.SZ [TS ZS|.O8 ZA[ 129.42 (T[ 188.73 ZAC 172.96 (TC 34.51 CLP 175.68

OL_ 17.94 RAL 109.47 RAO 6_6_.6 ¥£L |4.183 PTH _.S_ VHP |3.64! OPA J3.69
L-_ TII_ IN| LAT ZNJ LONG |NJ RT AS(: IN| AZNTH IN| T|l,i[ PO CST T_N

3149.84 -26.7_ 107._1 3.44 80.ZS ? 32 16 2549.e
4(104.O4 12.69 194.9"_ _51-1J 64.47 14 49 15 4004.0

7853.39 "Z_._ 85.75 3.79 _O._S _ 59 16 2153.4

4375,7Z 14.39 |77.29 3S0.26 63.51 2 0 6 5775.7

2S67.37 -33.43 64.S6 4.62 B2.39 10 25 55 1967.4

4734,51 18.72 164.20 J4T.87 60.86 2 4_ 51 3634.5

DIF_[R(NTIAL CORR[CTJON$ NJD-COU_IE (X_CUT]CN _CCURACY

TOE-J.5369 TRA 8.1_ TC3 -.8851 8AU .9444 SGT _79_._ SC.R 379.0 SG3 115.S

ROE .4544 RRA .3798 RC3 -.OIEI FAU .O0425 RRT ,S_0I RRF .5205 RTF .9768

FO[ -.4086 rRA |,94OJ FC3 -,0461 _SP |938| _ 5805.S R23 .0012 215 .9T68

B0[ I .5971 6RA 8.1457 6C3 .8B57 FSP -394 $GJ 5797.0 S¢,2 321.2 THA 1.99

RAP 91.2_ ECC E.3|33

[NJ 2 LAT |NJ Z LONG
-27.79 98.?0

9.15 188.05

-29.55 77°08

10.72 I?0.AE

-$4.12 55._8

14.69 157.39

(_BJT D£T£RNJNAT]ON ACCURACY

ST |9|9.9 SR 269.0 $8 _.1

CRT -,2671 CRS ._ldA _ST o.9966

LSA 1999.Z NS_ 2T9._ SSA 10.1

£LJ J920.5 _L2 278,3 ALF J7T°65

LAUNCH OAT[ F(6 13 1969 fLIGHT TIt,_. 218.00 ARRIVAL OAT[ 5_P 19 1989

HELIC(ENTRIC CON!C DISTANCE 616.320

RL IA7.T2 LAL .O0 LOL 144.12 VL 26.079 GAL 18.46 AZL 91.86 H_A
RP 107.58 LAP |'._| LOP 99,|3 VP _6.7A9 GAP 22.44 AZP 9|._1 TAL

RC E03.880 GL -4,77 GP -10.49 ZAL _4.?_ ZAP J_,J8 (TS 245.46 ZA(

PLAN[TOC[NTR|C CONIC
C3 92.980 VHL 9,643 OLA 17.78 RAL |J0._? RA0 6_59.8 V(L 14.640 PTH

LNCH AZMTH LN_H Tlt,_. L-I TI14£ _NJ LAT _NJ LONG |NJ RT A_'

90.00 6 50 51 3J56.72 o26.6| JO?.B3 6,68
9_.00 23 30 14 A663.67 14.41 198.46 _54.32

100.O0 8 22 10 266A._3 -18.46 86.53 7.24

JOO.OO 0 A5 32 44_3.39 J6.11 |BO._ 353.49

110.00 9 52 21 2_82.04 -33.29 6S.9_ 8.12

110.OO I 31 49 4288.35 20.47 16?.39 351.18

DIFFERI[NT_AL C_Pl[CT[ONS H_0-C(_UR._[

TDE-1.77_IO TRA 8._4_6 TC3 -.6950 eAU .8640 ._,T _762.4

ROE .4481 RRA .3833 RC3 -.0071 rAU .00246 RRT .S098
r0( -.AA_O FRA 2.0366 FC3 -.0229 8,5P 19360 _ 5773.5

80( ! .8287 6RA 6.8559 gC3 .6950 g..q= -JSl _4;1 5765.3

315.00 S_A 118.84 [CC .39160 [NO 1.8570 Vl 30.161

14A._2 TAP 99._2 RC_ 72._0 APO 16_.3_ V2 35.225

128.49 ETE 1_8.52 7AC 171.09 ETC 28.92 CLP 174,5l

2.65 VHP 14.A59 DPA 13.92
ZNJ AE_ATH IN| TIM( PO CST TIM

79.95 ? 43 _0 25SS.1

65.36 24 47 57 AO6_.?

80.46 9 9 _4 2264._

6A.4_ J _9 25 3833.4

81.74 10 35 _4 1982.0

62.01 2 43 16 3688.A

RAP 94.3E (CC 2.5301

IN| 2 LA7 INJ 2 LONG

-27.73 99.35

10.97 J9|.47

°29.49 77.68

J_._d J73.75
°34.07 56.83

16.57 1_.Aa

ORBIT 0[TERN|NkTION ACCURACY

ST J959._ SR 275.7 $S 577.7

CRT -._OOS ORS ,3364 CST -.9991
LS_ 2044.2 NSA 263.3 SSA 9.6

(11 1961.0 [L2 262.7 ALF 177.53

(_E:CUTIC_ ACCURACY

_,R 357.7 SG3 11|.9

RRF .5024 RTF .9798
R_3 .00|8 213 .979B

SG2 _OT.6 THA ! ._Z

LAUN_CJ_ OATE FEe 1_ 1969 FLIGHT TINE _.00 ARriVAL 0ATE $_P 21 1969

P_.LIOC_NTRIC CONIC

RL 147,72 L_L ,DO

RP 107.56 LAP 1.49
RC L=_5._O8 GL "5.24

PLANEEOC_NTRIC CONIC

C5 109.017 VHt. 10.44]

LNCH AZMTH LNCH TINE
90.00 7 0

90.DO 23 28 3

lO0.O0 e 31 18

100.00 O 43 53

110.00 10 0 Z_

110.OO J 3| 14

OISTANC[ 618.894

LCL 144,12 VL 26,050 GAL _O,L=_ AZL 9_,23 P'I_,J_ 3J8,23 ,T.MA 1J9,68 £CC ,AJ497 IN(: 2,7540 VJ 30oj82

LOP 102.37 VP _.7_5 GAP 2_,96 AZP 91.67 TAL 14_._1 TAP 102.0_ RCA 69.43 APO 167.9_ V2 35.232
GP -10.54 ZAL 3_.83 2AP !67.68 _T$ 23_.91ZAE J28.08 ET£ 188._O ZAC 169.2_ ETC 25.42 CLP 173.27

OLA 16.68 R_L Jll,_! R_D 6570.J V[L Jfl,177 PTH 2.73 VI.IP IS._A OPA |A.J0 RAP 96.34 [CC 2.7941

L-I TZNE INJ LAY |NJ L_NG ZNJ RT AS(: INJ &2'NTH INJ TII4[ PO CST TIM INJ 2 LAT INJ 2 LONG

3170.01 -26.48 108.63 10.14 79._8 ? $3 _0 2570.0 -27,65 100.16

4720.L_ 15._ 2101.86 3_7.4J 6_.31 24 46 44 4|20.2 I_.65 194.77
2877.21 -28.31 67.47 10.$_ 79.99 9 19 15 _77.2 -29.40 78.83

4488.26 17.69 184.01 356.62 65.50 I 58 41 _88.3 14.24 176.92

25_8.55 -35.12 67.21 11.4_ 81.02 !O 43 44 !_58.3 -3A_01 58.10

4339.89 _.09 170._2 3_4.37 63._E Z 43 34 _139.9 |8.32 163.4J

(_R_IT 0ETERMIN_TION ACCURACY

ST 1/)91.5 SR 262.5 SS 6OI,A

CRT -.3322 CR6 ._595 CAT -.9995

LSA _OBZ.J _ 247.7 $5A 9.J

ILl 1993.4 EL2 247.4 ALF 177.45

DIFFERENTIAL CCRR_CTION$

TOE-2,022A TRA 9.6201 TC3 -.52_9 _AU .76_

RO( .46J3 RRA .3816 RC3 °.OO31FAU ,00049

FOE -.4785 FRA _,J44_ FC3 -°0_39 B_ ° J9327

8OK 2.0748 _RA 9.6276 8C3 .52_9 FSP -_69

HIO-O3,_SI[ EXECUTION _CC_ACY

SGT 5727.0 SGR 335.3 St,,3 I08._

RR_ .4840 R_r .4791RTF .9821

SC_ _736.B .q23,00_5 RJ3 .9827

SG1 5729.3 _2 293.3 THA 1.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69p

LAUNCH GATE FEB 14 J969

HEL _OCENTRZC C(_N JC

RL J47.75 LAL .00

RP 108.25 LAP J.78

RC 48.205 GL 9.)4

PLANE TOCENTR I( C(_ZC

C3 26:858 VHL 5.181

LNCH ATMTH LNCH TZlqE

9(3.00 0 34 44

90.00 16 33 28

1OO.00 2 4 19

]00.O0 ]7 46 34

110.00 3 30 56

J]0.O0 IB 36 26

FLIGHT TII._. 70.00 ARRIVAL OAT[ APR 25 1969

DISTANCE |SI.I4Z

LOL 145.13 VL 26.287 GAL °6.|4 AZL 88.2_ HCA
LOP 224,89 VP 36.694 GAP -|3.55 AZP 89.68 TAL

GP ]2.72 ZAL 127.44 ZAP |3.5| ET$ 290.22 ZAE

79.77 ,644_ 120.05 ECC .25309 IN( ].BO4] V] _O.156

|98.86 TAP 278.62 RCA 89.67 APO J50.43 VZ 35.007

|_.|_ ETE 10,83 ZAC 128,54 ETC 152.83 CLP -3.95

0LA 15.15 RAL 12.17 RA0 6566.1 VEL 12.174 PTH Z.18 VHP 9.O810PA 23.0_ RAP 39.21 EGO 1.4417

L-I TIH_ INJ LAT INJ LONG _NJ RT A_ INJ AZNTH |NJ TZI_ PO CST TIN INJ 2 LATINJ 2 LONG

2777.18 -28.10 80.16 244.31 93.64 | 21 I 2177.2 -27.30 71.59

4438.90 7.67 185.39 236.82 62.66 17 47 27 3838.9 3,95 178.69

2488.28 "29.52 58.79 244.19 94.9| 2 45 47 1888.3 -28.55 50.13

4203.03 8._3 167.37 236.14 61.55 18 56 37 3603.0 5.04 |00,75

2217.26 -33.27 37.70 _43.68 98.36 4 7 53 J617.3 -31,75 _8.80
4046.81 12.I8 153.58 234.20 57.8J I9 43 53 3446.8 7.84 |47.J7

DIFFERENTIAL CCRRECTIONS

TOE -.2488 TRA -.3792 TC3 .4721 BAU .1740

ROE -.3536 RRA .J482 RC3 .|J09 FAU .0_367

FOE ,0675 FRA -.0604 FC3-1.0862 6SP _035

BOE .4324 BRA .4072 BE3 .48_O FSP -241

NI0-C_URt, E £XECUTJON ACCURACY ORBIT 0ETERMIN_TZON ACCURACY

SGT 709.8 _ 441.6 `%3 97.6 ST ]04.8 SR 394.4 S6 66.2
RRT .2872 RRF o._410 RTF -.6744 (RT .8403 CR$ .9105 CST .7107

SGB 835.9 RZ3 -.04_H_ R|3 -.6899 LSA 483.| NS/_ 137.2 SSA 26.1

`%1 726.7 `%_ 413.1 THA 15.12 ELI 479.6 EL_ |35,9 ALF 53.61

LAUNCH DATE FEB 14 1969 FLIGHT T|NE 72.00 ARRIVAL DATE APR 27 1969

HELIC_ENTRIC CONIC

RL ]47.75 LAL .00

RP ]08.29 L_P 1.61

RC 49.590 GL 8.56

PLAN[TOCENTRIC CONIC

C3 25.161 _ 5.O16
LNCH AZHTH Lh_.H TIME

_.O0 0 40 5

90,00 16 16 44

]O0.OO Z 8 47
100.00 17 30 42

110.00 3 33 33

1]0.00 JO 22

OISTAI_L'I_ 187.904

LOL 145.J3 VL L_,505 GAL ,.-6.14 A21.. 88.38 PICA 82.96 SKI 12|_31 ECC .24166 IN_ 1.623A
L(_P _8.09 VP 3_._7 GAP -|2,58 AZP 89.80 TAL Z00.|4 TAP 283.10 RCA 91.99 AF_ J50.63
GP I_.53 ZAL 129.25 ZAP |4,_ _T$ _97,95 2AE I48.7_ ET_ |2.51 ZAC 1_8.68 ETC lSJ .76

OLA I3.93 RAL |0.74 RAO 6568.0 V_L |2.I05 PTH 2.I7 VHP 8.545 OPA 26.15 RAP 34.77
L-I T|NE |NJ LAT ZNJ LONG |NJ RT AS(: IN| _2147H IN| TEN[ PO (ST TIM IN| 2 LkT

2717.95 -27,77 75.86 241.J0 95.77 1 25 23 2118.0 -26.68

4466.a3 8.52 186,94 234.29 62.89 17 31 JO 3866.2 A.82
_43J.87 -29.I2 54.64 _40,93 97.05 2 49 19 1831.9 -27.84

4_7.5J 9,73 168,7_ _3.65 6|.60 18 4J JO 3627.5 5.86

2166.66 -32.70 33,86 240._B I00,57 4 9 40 1566.7 -]0.90

4065.49 |_.86 154.61 231,79 58.05 19 30 12 3465,_ 8,54
OIFFEI_I[NTIAL CORRECTIONS

TOE -.2378 TRA -.3576 TO3 .5_08 8AU .I849

ROE -.3407 RRA .I516 RC3 .I425 FAU .03660
FOE .0453 FRA -.0950 FC3-1.2594 8SP 2136

802 .4J55 BR_ .3884 9C3 .5496 FSP -276

14IO-O_UR_ EXECUTION ACCURACY

,%T 731.I SGR 451.3 ,%3 109.7

RRT ,3235 RRIr -._851 R1T -.6895

8_ 859.2 223 -.0585 RI3 -.?079

`%1 752.3 `%_ 415.0 THA 16,42

vl ]0.J56

V2 34.994

CLP -6.25

[CC J.414]
IN| _ LONG

67.36

180.22

46.08
162.10

25.|0

148o|7
ORBIT OETERHINATION ACCURACY

ST ]00.0 SR 392.8 SS 53._

CRT .6403 CR$ .7767 CST .4798

LSA 477.2 NSA 136.7 SSA 28.4

ELI 475.7 EL2 J34.3 ALF 53.99

LAUNCH DATE FEB 14 ]969

HELIOCENTRIC CONIC

RL J47.7_ LAL .00

RP 108.55 LAP 1.44

RC _J.091 GL 7.89

PLAN[TOC[NTRI( CONIC

C3 23.765 VHL 4.875

LNCH A_HTH LNCH TIMI_

90.00 0 _5 55
9O.OO 16 0 8

_O0.O0 2 13 46
lOO.OO ]7 J4 58

110.00 3 36 42

_]0.00 ]8 8 32

FLIGHT TIME 74.OO ARRIVAL DATE _PR Z9 )969

OISTANEE 194.6_0

LOL 145.15 VL 26.700 GAL -6.15 _ZL 88.55 H(A 86.1_ 5N_

LOP 231.28 VP 36.966 G_P -11.6_ AZP 89.90 TAL L'01.44 TAP

GP 14.42 ZAL 131,03 ZAP I6,76 ETS _04.27 ZAE I47.50 £TE

122.48 ECC .21147 INC 1.4455 vl 50.J56

287.59 RCA 94.15 *PO 150,83 VZ 54.980

14,27 ZAC 128.89 ETC 150.66 (LP -8.63

DLA 12.64 RAL 9.40 RA0 6568.0 VI[L J2.048 PTH 2.15 YHP 8.04I 0P_ 27.28 RAP 35.21 ECC 1.59JJ

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| kZI47H _NJ T;N[ PO CST TIM IN| 2 L_T IN| 2 LONG

2659.5J -27.30 71.65 2_8.1J 97.83 I 30 14 2_59.5 -25.93 63.25

4496.39 9.46 188.68 232.00 6_.I9 |7 15 5 ,.3896.6 5.79 ]81.93

2376.17 o28.59 50.59 237.89 99.12 2 53 22 J776.2 -27.03 42.13

425_.18 10,62 170.32 231.39 61,89 18 25 53 3655.2 6.78 163.64

2116.69 -32.01 ]0.12 2_7.13 J02.68 4 I_ 59 1516.7 -29.94 2t.53

,1_7.41 13.64 I55.62 L_9.6| 58.35 19 16 59 _487.4 9.36 149.34

OZFFER1ENTIAL CORRECTIONS NI0-_OUR_ E_CUTICN ACCU_C_ OR6IT OETERt41NATION ACCURACY
TDE -.2255 TRA -.3369 TC3 .5879 BAU .1953 `%T 750.7 _R 46_.9 `%3 I23.2 ST 292.1 SR 389.4 ,55 47.0

ROE -.3278 RRA .1560 RC3 ,1794 FAU ,0_:,:,_8 RRT .3628 /_ -,4_5 RTF ",702_ (RT .8379 CR$ .4147 (ST .O162

FOE .0176 FRA -.1_40 FC3-1.4550 8SP _'Z_8 ._ 881.9 (_ -.0_9 R|3 -.7249 LSA 468.6 MSA 1_6.5 $SA 30,9
802 .5978 BRA .3713 _C3 .6|47 FSP -316 `%1 777.) `%_ 416.6 THA 17.92 ELI 468.4 EL;_ 13_.6 ALF 54.58

LAUNCH DATE FEB 14 1969 FI._4T TII4_ 76.00 ARRIVAL DATE NAY ! J969

H_LIC_ENTRJC CON](. DISTANCE _O1.406

RL 147.75 LA_ .CO LO.. 145.I3 VL _'6.876 6AL "6.I7 AZL 88.73 t'(A 69.35 SlAA 123.55 ECC .22243 IN(: I .2686 Vl ]0.156

RP 108.38 LAP 1.27 LOP 2_4.47 VP 37.08| GAP -10.77 A2'P 89,9<3 T_4. 2_2.74 TAP L_.08 RCA 96.07 APO 151 .03 V2 34,967

R_ 52.697 GL 7.15 GP 15.40 ZAL 132.76 ZAP |8.91 ETS 309.41 ZkE 146.47 ET[ 16.16 ZAC 128.94 CTC 149.54 (LP -I|.|l
PLANE TO_'N TRIC CONIC

C3 22.604 VHk 4.754 OLA I|,30 RAL 8.15 RAO 6567.9 _IEL J|.999 P7H 2.14 _HP 7.568 OPA 28.45 RAP 35.5J EC( J .3720

'LNCH A2_MTH LNCH TINE L-J TINE ]NJ L,_T [NJ _ IN| RT A_C |NJ AZMTH IN| "_JNE PC) (.ST TIN IN| 2 LAT IN| 2 LONG

90.00 0 52 13 21502.12 -26.70 67._ 235,35 99.80 | _5 35 _D2,I -25.07 59.26

90.00 15 43 52 4529.56 10.47 |gO,_ _._ 63._4 16 _9 _l _29.6 6.83 183.79

|_.00 2 19 J_ 232_.43 -27.94 46.65 23_.|0 101.09 _ 57 56 J72J.4 -26.J2 38.32

10(3.00 16 59 3I 4285.48 11.59 I72.05 229.57 62.25 IB |O 57 _=85.5 7.78 165.33

|JO.OO 3 40 23 ,_7.56 -31._ _.5| 2_4.2_ J04._ 4 J4 _iO 1467.6 -28.89 18.08
110.00 17 54 53 4IIZ.tI 14,52 157,I9 _7,61 f_,71 19 3 25 3512,1 10,27 150.67

0IFFER£NTIAL CORRECTION8 MIO-(,O.IR_ EXECUTION ACCURACY ORBIT O£TERNINATION ACCURAO"

TDIr -.2116 TRA -,3173 7C3 .6416 BAU .L=_32 `%T 767.7 _GR 4"_,2 `%3 |_,3 5T 281.2 SR 383.6 ,_S 54.5

ROE -.3144 RRA .1616 RC3 .LP'_3 FAU .04355 RRT .4045 _ -.485_ R1T -.7139 CRT .8324 CR$ -.I07O CST -.5082

FOE -.0167 FRA -.1775 FC3-j .6_1_ BSP 2321 _ 903.9 R_J -.080_ RJ3 -.7412 LSA 457.5 HSA 136.9 5SA 35.6

80£ .3790 BRA .3561 BC3 .6790 FSP -361 `%1 80!.4 .T_,Z 418.0 THA J9.67 EL| 457.3 £L2 1.30.7 ALF 55.39
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69 J

LAUNCH DATE FEB 14 J969 FLZGHT T|NE 78,00 ARRIVAL C,tT[ NAY 3 J969

HEL IC(:ENTRIC C_[C

RL J47.75 LAL .OO
RP 108.42 LAP J .09
RE 54., 398 GL 6.32

PLANE TOCENTR]C CONIC

C3 2!.639 VHL 4.652
LNCH ATMTH LNCH TII_

90.00 O 5B 59
9(:3,00 15 2B 2

10d,00 2 25 13

I0_.00 16 44 29
11o.oo 3 44 35
11{3,00 17 41

DISTANCE _08,1
LOt. 145,13 VL 27,034 G/*L -6,.20 AZL 88,91 HCA 92,5] SMA 124,54 E(C ,21444 IN(. 1.0924 VJ 30,156
LOP 237.66 VP ]7.183 GAP -9.93 AZP 9(3.05 TkL 204.02 TAP Z96.56 RCA 97.83 APO 151.24 V2 54.954
GP 16.49 ZAL 134.4Z ZAP 21.51 ETS ]13.59 ZAE 145.65 ETE 18.22 ZAC 128.82 ETC 148.41 CLP -13.69

OLA 9,92 RAL 7,01RAO 6567,9 VEL 11,959 PTH 2,13 VHP 7,126 OPA 29,69 RAP ]5,66 ECC 1,3561
L-! TINE |NJ LAT |NJ LONG |NJ RT A.SC INJ AZNTH INJ TII_ PO CST TIN ]NJ 2 LAT INJ 2 LONG
2545.93 -25.99 6]°60 232.86 J01.66 J 4J 24 J945.9 -24.12 55.42
4564.63 11.52 192.62 228.17 63.95 16 44 Y 3964.6 7.93 185.78
2267,80 -27,17 42,85 232,57 102,96 _ 3 1 1667,8 -25,12 ]4,65
4317.99 lZ.6J 173o9_ 227.6J 62.67 J7 56 27 ]718.O B.B5 167.J5
21319.43 -30.34 23.04 231.61 106.56 4 IB 14 1419.4 -27.77 14.79
4119,13 15,47 158,71 2"_5,97 59,15 18 50 36 3539,1 11.26 152,1]

DIFFERENTIAL CORRECTIONS

TOE -.1968 TRA -.2993 TC3 .6900 BAU .2145
ROE -._O4 RRA .1_2 RC3 .2716 FAU ,04764
FOE -,0585 FRA -.2255 FC5-l.gO60 BSP 2407
BOg .3591 _RA .3433 BE3 .7416 FSP -412

NI0-C_SE EXECUTZON ACCURACY ORBIT DETERNINATION ACCURACY
_T 781.7 _ 494.9 ,%3 155.3 ST 267.9 SR 375.4 SS 75.9
RRT .4477 RI_ -.5404 RTT" -.7229 CRT .8230 CRS -.4527 CST -.786]
S_ 925,2 RZ_ -.O941 21] -.75_ L$A 445.0 MSA 118,2 SSA 36.2
SGI 824,6 SG2 419,5 THA 21.71 £L1 442,8 EL2 129.0 ALF 56,]4

LAUNCH DATE FEB 14 1969 IrI, IG_T TIME 80.00 _IVAL DATE NAY 5 1969

HELIOCENTRIC C.CNIC

RL 147.75 LAL .00
RP IO8.49 LAP .91
RE 56.186 GL 5.43

PLANETOCENTRIC CCNIC
C] 20,g39 VHL 4.565
LNCH A2"NTH LNCH TINE

90.00 l 6 11
g_.oo 15 12 45

I00,00 2 31 40
zoO.O0 16 29 58

110.oO 3 49 J9
110,00 17 Z8 48

0ISTAN_ Z14.853
LOL 145.13 VL 27.175 GAL -6.ZZ AZL 89.08 H_ 95.72 S_ 125.43 ECC .213740

240.85 VP _7.274 GAP -9.13 AZP 90.09 TAL ZDS.Z8 TAP _01.00 RCA 99,42
GP 17,70 ZAL 115,96 ZAP 2_,94 [TS 317,05 ZAE 144,95 ETE _,49 ZAC 128,51

OLA 8.50 RAL 6.00 R/_O 6567.8 VEL I1.926 PTH 2.12 VHP 6.712 0PA 30.98
k-I TXNE IN] 1_47 IN] LONG |NJ RT A_ IN] AL_4TH IN] TINE PO CST TIN
2491.01 -25.17 59.78 2_O.(_ 103.41 J 47 AE 1891.0
4_O1.42 1Z.61 194,7i LP'Z6.6_ 64.44 1629 27 4001.4
2215.35 -26.]2 39.19 230.30 lOa.TJ 3 8 55 16i5.4
4352.31 13.67 J75.92 _.11 63.16 17 42 30 3752.3
197_.35 -2_J'.38 19.71 L_19,_7 IO8.31 4 _ 11 1372.3
4168.07 16.47 160.35 E'Z4.53 59.62 18 38 17 3568.1

DIFFERENTIAL C._CTIONS N|0-COulRSE EXECUTION ACCURACY
TOE -.1812 TR4 o.2_33 TO3 .7313 B._ .2"_33 _7 791.7 .%R 517.3 .q_,3 174.0
ROE -.2852 _RA .17_O RC3 .3279 FALJ .05216 RRT ,4907 _RF -.5969 R1T -.7295
FOE -.IO91FRA -.ETt9 FC3-2.16_8 BSP 2492 _ 945.7 RZ3 -.1092 213 -.7715
8OE .]379 8RA .3335 BC3 ,_O14 FSP -470 Sr_j 846,6 SGZ 4_J.5 THA 24.lj

INC .9154 Vl 30.156
APO 151.45 V2 34.942
ETC 147.30 CLP -16.]9

R_P 35.62 ECC 1.5450
IN] 2 LAT INJ 2 LONG

-23.08 51.73
9,07 lg7.gB

-24.04 31.1]
9.96 169.09

-26,60 11.63
12.]2 153.71

ORBIT DETERNIN),TION kCCURACV
ST _52.5 SR 364.] $S 106.1
CRT .8085 (R$ -,6215 C$T -.8955
LSA 431.8 NS_ 140.5 SSA 38.8
EL1 424.5 EL2 127.5 ALF 57.43

LAUNCH O4TE FEB 14 1969 FLIGHT TIN( 82.00 ARRIV4L DATE M4Y 7 J969

I_LIOCENTRIC CONIC 0ISTANCE 221.548
RL 147.75 LAL .OO LOL 145.1] VL 27.300 GAL -6.25 AZL 89.26 H<A 98.90 _A 126.25 ECC .20125 INC .7164 Vl 30.156
RP 108.49 LAP .73 L_P 244.03 VP ]7.354 GAP -B._H_ AZP 90.11 TAL 206.48 TAP _05.]9 RCA 100.84 APO 151.65 v2 34.929
RE 58.051GL 4.45 GP 19.0] ZAL 137=4_ ZAP 26.80 ET5 519.95 ZAE 144.44 ETE 25.02 ZKC127.99 £TC 146.21CLP -19.23

PLANETOCENTRIC C_qIC

C3 213.175 VHL 4.492 0LA 7.07 RAL 5.12 RAO 6567.8 VEL 11.898 PTH 2.11 VHP 6._29 OPA ]2.]4 RAP 55.58 [CC 1.5_20
LNCH AZMTH LNCH TIE L-I TIN[ INJ LAT INJ LONG INJ RT AS( INJ AZNTH ZNJ TIE PO CST TIN |NJ 2 LAT INJ 2 LONG

90.OO 1 1] 53 24]7.34 -24.28 56.10 228.65 105.04 1 54 30 1837.3 -21.98 48.19
90.00 14 58 4 4639.62 1_.72 197.02 225.38 64.99 16 15 2] 4059.6 10.24 190.08

1OO.OO Z _ 36 2164.O_ -25.39 ]5.66 _8.30 106.34 ] 14 40 1564.1 -22.90 27.74
I00,00 16 16 1 " 4388,11 14,76 178,02 LP'Z4,86 63,71 17 29 10 _788,I 11,11 171.13

110,OO 3 54 34 1926.32 -28.35 16.5Z Z'ZT._I |09,95 4 26 41 1526.] -25.]7 8.6_
110.00 17 16 32 419_.64 17.52 162.11 Z_3.33 60.17 18 26 31 5598.6 13.42 155.40

OZFFERENTIAL CORRECTIONS
TOE -.163_ TRA -.2679 T¢3 .7671 BlaJ .13_5
ROE -.2681 _ .1853 R¢3 ._925 FAU .057_1
FOE -.1711 FRA -.53_ FC]-E.4547 B_P
B_E .3140 ERA ,3_57 _3 .8618 F_P -537

CAUNC.H 0ATE FE6 14 1969

H_LI_ENTRIC CCNIC

NI0-C.OURSE EXECUTION ACCURACY

S_T 798,Z SGR 545,9 _3 195.1
RRT .533_ RgF -.6538 RTF -.7357

967.0 _3 -.ILIA9 R13 -.7885

-_1 869.0 _ 4_4._ THA ,_6.94

FLIGHT TII( 84.00

ORBIT OKTERNINATION ACCURACY
ST _33.6 ._e 349.5 SS 143.4
CRT .7655 CRS -.7057 CST -.9388
LSA 418.2 MSA 143.8 554 41.0
ELi 401.0 £C_ 126.0 ALF 58._9

ARRIVAL DATE MAY 9 1969

RL 147.75 I_L .OO COL J45.13 VL _v7.411 _AL -6.27 421. B_.45 PICA 102.09 _44 1_'6.98 ECC .19585 INC .5545 V] 30.156
RP 108.5] LAP .54 LOP _47.2J VP _7.4_3 GAP -7_6_ AZ_P 90.J2 T/_. _7.6_ TAP 309.70 RCA J02.JJ APO 151.85 V2 34.9J7
RC 59.g_5 GL 3.41 GP 20._0 ZAL 138.76 ZAP _.88 ET$ 3L_,45 Z_ 144.05 [T£ 25.86 ZAC 127.2A ETC 145.19 CLP -22.22

PLANETOCENTRIC CCNIC

C3 19.626 _ 4.4]0 DLA 5.62 PAL 4.38 RAO 6567.8 V_L 11.875 PTH 2.11 VHP 5.975 0PA 3].77 RAP
LNCH AZNTH _ TIIA_ L-I TIME INJ LAT INJ LO_ INJ RT A_ INJ AZNTH INJ TIME

gO,DO J _ 3 2384,83 -23,30 52._6 226.94 106.56 2 1 48
gO.DO 14 44 0 4679.00 14.84 199.37 L_4.37 65.61 16 1 59

100.0(3 2 46 3 2113,90 -24.38 3_._t _,57 107,85 3 21 17
100.00 16 Z 41 4425.16 15.87 180._1 _3.87 64.33 17 16 26
110.OO 4 O 23 1881._8 -_,27 13.47 _5.43 111.46 4 31 44
110.oo 17 A 51 4230.54 18.59 163.g_ _L_.39 60.78 18 15 21

OIFFERI[NTIAL O_CTIONS NI0-COUR_I[ EXECUTION ACCURAC_

TOE -.|474 TRA -.2571 TC3 .7890 BAU ,2403 S6T 797.9 S(,R 581.6 $63 217.8
ROE -.Z4_O RRA .1956 Re3 .4655 F/_,/ .06262 RRT .5703 RRF -.?084 R1T -.7357
FOE -.2428 FRA -.3954 FC3o2.7625 BgP _C_3 SC_ _7.4 R_ -.1392 R13 -.B034
80£ ,289] BRA .3230 BC3 .91C_3 FSP -608 $61 889,5 _ 428.5 THA _O,29

]4.89 ECC J.]230
PO (ST TIN INJ 2 LAT INJ 2 LONG

1784._ -20.81 44.78
4079.0 11.45 192.36
1513.9 -21.71 24,49

3825.2 12.2e 17].25
1281,3 -24.11 5.75
_]0.5 14.55 157.17

OK_IT OETERMII_L4TION ACCURAC_
ST 216.4 SR 331.2 ss 184.5

CRT .7536 CRS -.7473 CST -.9538
LS_ 408.5 M$A J48.] SSk 42.7
ELl ]75,1 EL2 125.6 ALF 60,10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4, 1968-69
r

LAUNCH DATE F£O 14 1969 FLIGHT TIME 06.00 ARRIVAL DATE NA¢ 11 1969

HELIOCENTRIC CONIC DISTANCE 234.872

RL 147.75 LAL .OO LOL 145.1] VL 27.508 GAL -6.29 AZL 89.63 HEA 105.26 SNA 127.63 ECC .19116 INC .3684 VI 30,156

RP IO8.57 LAP .36 LOP 250.39 VP 37.484 GAP -6.93 AZP 90.10 TAL Z08.68 TAP 31].94 RCA |03.23 APO 152,03 VZ 54.906

RC 61.981GL 2.]O GP 22.12 ZAL 139,95 ZAP 33.18 ITS 324.65 ZA[ 143,77 £TE 29.07 ZA( 126.25 ETC 144.26 CLP -25.39
PLAN[TOCENTRIC CONIC

C3 19.171 VHL 4.378 DLA 4.15 RAL 3.79 RA0 6567.8 VgL ||.855 PTH 2.|0 WIP §.65! DPA 35.26 RAP 34.13 ECC 1.3155

LNCJ4 AZNTH LNCH Till[ L-I Till[ |NJ LAT _NJ LON6 INJ RT A:T_, [NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

90.00 1 30 46 2333.28 -22.26 49.14 225.49 107.97 2 9 40 1713.3 -19.60 41.48

90.00 14 30 34 47|9,45 15.97 2OI.81 223.61 66.30 15 49 13 4ll9.4 12.63 194.75
100.O0 2 54 4 2064.64 -23.31 2g.O0 225.10 109.26 3 28 28 1464.6 -21J.47 21.36

I00.00 15 49 57 446].32 16.98 182.50 LPZ3.13 6_.02 17 4 21 3863.] 13.47 175.47

110.OO 4 6 46 1837.08 -26.13 |0.53 L_3.91 112.86 4 37 23 1237.1 -22.81 2.95

JlO.OO 16 53 44 4263.65 19.68 165.91 221.?0 61.47 18 4 48 5663.6 15.71 159.03
DIFFERENTIAL C_CTiON5 NIO-COURS[ [XECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

TO[ -.1317 TRA -,2494 TC3 .7981 8_ .2480 _T 7gO.7 S6R 625.g _G3 242.4 S? 199.5 S,R ]08.5 5S 230.i
ROE -.2271 RRA .2071 RC3 .5472 FAU .06844 RRT ._03 I_" -,759! RTF -.7310 CRT .7073 CR5 -,7657 CST -.9545

FOE -.]270 FRA -,4573 FC]-3.0dJ07 _.._P 27_7 5_._T00_.]1_3 ".1542 RJ3 -,8191 LSA 403,2 NSA 153.1 SSA 43.7

SOE .2625 BRA .3242 B(3 .9677 FSP -686 8GI 909.9 $62 435.0 IHA _4.28 ELI 345.1 EL2 126.1 ALF 61 .23

LAUNCH OATE FEB 14 1969 FLIGHT TINE 88.00 ARRIVAL DATE MAY 13 1969

HELIOCENTRIC CONIC
RL 147.75 L_L .OO

RP 108.60 LAP .17

RC 64.032 GL J.12

PLANETOCENTRIC CONIC

C3 18,796 Vl4L. 4.335

LNCH A2'MTH LNO4 TIN[
90.00 I 40 5

90.00 14 17 43

1OO,OO 3 2 40

100.OO 15 37 49

llO.O0 4 I3 46

liD.DO 16 43 |_

0ISTd_ICE 241.497

LO. 145.13 VL 27.393 GAL -6.3| AZL 89.8Z Hr_ 108.44 SNA 1_g.21ECC .18710

LCP 233.57 VP 37.3_6 GkP -6._ A2"P 90.06 TAL Z09.64 TAP 3|8.08 RCA I04.22

GP 23.90 ZAL 140.96 ZAP 5G.?J ETS 5L_,67 ZAI[ |43.54 [T[ 32.70 ZA( 125.00

0LA 2.67 RAL 3.35 RAO 6567.8 VEL 11.840 PTH 2.10 VHP 5.357 0PA 36.82
L-I TINE INJ LAT INJ LONG ZNJ RT AS(. INJ AZNTH INJ TJME PO CST TIN

L_ZSZ.46 -21.16 45.83 _4.L_ 109._7 2 18 7 1682.5
4760,95 17.O9 204.35 _'_3.09 67.07 15 37 4 4161 .O

2016,07 -L_Z.I9 25,_3 _3.89 110.56 3 ]6 I6 1416.1

4502.57 I8.09 184.88 _,6_ 65.79 16 52 5I _O2.6

17_3_53 °24.95 7.70 L=_'Z'_.63 |14,16 4 43 39 1193,5

4297.87 20.78 167.96 _I.Z4 6_.E2 17 54 50 ]697.9
DIFFERENTIAL O:_RIECTION5

TOE -.1171 TRA -.2414 TC3 .7930 8/kU ._60

ROE -.2017 RRA .219_ RC3 .6393 FAU .07459

FOE -.4243 FRA -.5|94 FC3-3.4357 _SP _83_

8OE .2333 BRA .3294 BC3 1.0186 F_P -770

IN(: .1764 Vl ]O.156

APO 152.20 V2 34.894
ETC 143.45 CLP -28.74

RAP ]3.06 £CC 1.309]
INJ 2 LAT INJ 2 LONG

-18.]3 _8.29

I3,83 197.J8

-19,19 18.32
14,67 177.76

-21.47 .28

16.90 J60.98
ORBIT OETERHINATION ACCURAC¢

ST 184,1 SR 281.0 SS 279.6

CRT .640] CR5 -.7660 CST -.9447

LSA 405.6 MSA 136.9 55A 4A.0

ELI ]10.6 EL2 127.9 ALF 62.12

NID-O3UR_ EXECUTZON ACCURACY

_T 776.0 _ 680.] $63 268.6

RRT ._,13 _ -J046 RTIr -.7207

_,_ I03_.0 R23 -.J653 R13 -.8164

561 931.6 S_ 444,1 THA 39.00

LAUNCH DATE FEB 14 1969

HELIC(ENTRIC CONIC

RL 147.75 LAL .0_

RP 108.64 LAP -.02

RC 66.131 GL -.J4
PLAN_TO_[NTRI_ CONIC

C] 18.487 VHL 4._0(_

LNO4 AZMTH LNCH TINE

90.00 1 50 2

_0.00 14 5 24

IOO.00 3 11 56

1OO.OO 15 26 12

110.OO 4 21 25

110.DO 16 33 12

FLIGHT TII4£ 90.00 4RRIVAL OATE M_ 15 t969

0ISTAN_£ 248.096

LOL 145,13 VL 27.667 GAL -6.32 AZL _.02 P'_A 111,62 .SMA

LOP 256.74 VP 37.5_0 GAP -5.62 AZP 89.99 TAL 210.50 TAP

GP 25._3 ZAL 141.86 ZkP 40.47 ETS 328.58 ZA£ 143.32 [T£

128,72 ECC ,18358 INC ,017J vJ ]O.156

322,12 RCA 105.09 APO 152.35 v2 34.083

36.79 ZAC 123.49 ETC 142.78 CLP -32.30

DLA "l.JT RAL 3.05 RAO 6567.7 VEL 11.827 PTH 2.09 VHP 5.094 0PA ]8.43 RAP ]1.64 £(C 1,3043

L-I TIN[ INJ LAT INJ LCI_ INJ RT ASC INJ A_4TH INJ TIN[ PO CST TIN JNJ 2 EAT INJ Z LONG

2232.04 -19.99 42.59 223.3A 110.48 2 27 15 1632.0 -17.02 35.17

4803.60 18.20 206._ "_2.82 67.92 15 25 28 4203.6 15.04 199.72

19_7.9I -21.00 22.75 222.92 111.77 3 44 44 1367.9 -17.86 15.36
4542._ 19,20 I87,37 222._8 66,64 16 41 55 3943.0 " 15.88 180.16

1750._9 -23.72 4.95 LP'ZI.64 115.37 4 50 36 1150,4 -20.11 357.68

4333.24 21.88 170.11 L_Z1.03 63.06 17 45 25 ]733.2 18.O9 163.O3

DIFFERENTIAL CORR[CTION$

TOE -.1032 TRA -.2443 TC3 .7745 BAU .2652

ROE -,1717 RRA .2316 RC3 .7428 FAU .0810_

F0E -.3378 FRA -.58|B FC3-].7957 8SP 29_0

130£ .2003 _A .3381 8C3 1.0731FSP -863

LAUNCH OAT£ FEB 14 1969

HELIOCENTRIC CONIC

RL 147.75 LAL .00 LOL 145.13 VL 27.7_OGAL

RP IO8.67 LAP °.21 LOP 259.9_ VP 37,616 GAP

HIO-(.CURSE EXECUTION *CCURACY

S_;T 754.0 S_R 746.7 ,T_3 296.4

RRT .6314 _ -.8443 RTF -.?048
36_ J061 .J _3 -.|677 RJ3 -.8566

SGJ 958.4 SG2 455.5 THA 44.56

FLI_4T TINE _.00

0ISTANCE 254 ._7

-6.32 A2L 90.23 PICA 114,79 SMA

-_.OI A2"P 89.90 TAL 211.26 TAP

ORBIT OETERMINATION ACCURACY

ST 169.8 SR 247.9 SS 334.4

(RT .5394 CRS -.T452 CST -.9245

LSA 418.A NSA 158.5 55A 43.6

ELI 270.4 EL2 131.1ALF 62.85

ARRIVAL DAT£ NA_ 17 1969

RC 68.274 GL -1.48 GP 27.93 ZAk 142.57 ZAP 44.44 ETS 3_.47 Z/_ 143.05 £TE
PLANETO_NTRIC CONIC

C] 18.236 W4t. 4.270 OLA -.35 RAL 2.91 RAO 6_167.7 V1EL I1.816 PTH 2.09 VHP 4.863 DPA 40,09

LNCH A2'NTH LNCH TIME L-I TIN[ INJ L.AT JNJ _ INJ RT A_ INJ A214TH INJ TIN[ PO CST TIN

90.OO 2 O 45 218J,66 -18,76 39,41 2"_,63 111,61 2 37 7 1581,7

90.OO 13 53 3] 4847.57 19.30 209.74 2"_.79 68.67 15 14 21 4247.6

100,00 3 21 56 1919.80 -19.76 19.72 LP'_Z.20 112.90 3 53 56 1319.B

IOO.OO 15 15 4 4384.66 20._0 189.98 _._ 67,58 16 31 28 _984.7

110.O0 4 2e 48 1707.]6 -LP'Z.44 _.27 LP"_O.8_ I|6.49 4 58 16 1107.4
l]O.O0 16 23 41 436_.86 _.99 172,37 LP'ZI,O_ 63.98 17 36 31 3769.e

OIFFER1ENTIAL CORRECTION5

TOE -.09_6 TRA -.2492 TC3 .7339 9,d_J .2749

ROE -.1572 RRA .2478 RC3 .8560 FAU .08741

FOE -.6625 FRA -.6363 FC3-4,1495 _SP 3047

_£ .1661 _RA .]515 _C3 1.1275 FSP -954

1_9.15 ECC .18055 INE .229] Vl ]0.156

3L=6.04 RCA 105.8] APO 152.47 V2 ]4.873

41.37 ZAC I21,72 [TC 142.50 CLP -36.09

NI0-(.(_R_ EXECUT.ION ACCURACY

_T 721.4 5GR 824.0 SG3 324.2

RRT .6227 RR_ -.8770 RTF -.6739

S6B I095,2 i_'Z3 -,1623 R13 -.877_
•%1 989.1 362 470.3 THA 51.04

RAP 29.85 ECC 1.500}

INJ Z LAT INJ 2 LONG
-15.66 32,10

16.26 2_2.]8

-16.49 12.45

17.09 182.66

-18.70 355.13

19.]1 165.17

C_81T OETERMINATION ACCURACY

ST 161.9 SR 210.5 SS 391.Z
CRT .3969 CRS -.69#4 CST -.8981

LSA 443.8 MSA 157.4 55A 42.7

ELl 227.0 £L2 137.8 ALF 61.89

1714



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH DATE FEB 14 1969 FLIGHT TINE 94.00 ARRIVAL DATE NAY 19 1969

HEb]_(XENTRI C CONIC

RL J47.75 LAL .GO

RP 108.70 LAP -,40

RC 70.456 GL -2.91

PLANE TOC[NTRIC CONIC

C3 16.036 VHL 4.247

LN(.H AZMTH LNCH TINE

90.00 2 12 2O

90.00 13 42 5

I00,00 3 32 48

1(30.00 13 4 18

llO.O0 4 39 O

110.00 16 14 35

01$TAN(E 261.210

LOL 145.13 VL 27.783 GAL -6.32 AZL 90,45 H(A 117.96 SlAA 129.53 ECC .1779A INC .4478 Vl 30.156

LOP 263.09 VP 37.646 GAP -4.43 AZP 89.79 TAL 211.90 TAP 329.86 RCA 106.48 APO 152,58 V2 34.862

GP 30.18 ZAL 143.11ZAP 48.62 ET$ 332.41 2A[ 142.66 ETg 46.44 ZAE 119.68 ETC 142.03 ELP -40.13

OLA -1.91RAL 2.92 RA0 6567.7 VEL 11.808 PTH 2.09 VHP 4.664 OPA 41.78 RAP 27.64 E(C 1.2968

L-I TIME IN! LAT IN! LOI_ IN! RT A,_C IN! AZNTH |NJ TIME PO CST TIM IN! 2 LAT IN! 2 LONG

2130.06 -17,A5 36.25 222.17 112.66 2 47 51 1530.9 -14.23 29.05

4893.20 20,39 212.64 223.00 69.92 1§ 3 38 4293.2 17.47 205.18

1871.34 -18.45 i6.72 221.72 113.95 4 3 59 1271.3 -15.06 9.56

4627.96 21.40 192.72 222.59 68.62 16 21 26 4028.0 18.31 185.29

1r._4.09 -21.10 339.63 LP_0.36 117.54 5 6 44 1064.1 -17.24 352.62

4407.97 24.11 174.76 221.33 65.00 17 28 3 3808.0 20.54 167.44

DIFFERENTIAL CORRECTIONS NIO-C.GURSE EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

TOE -.0865 TRA -,2575 TO3 .6762 BAU .2873 ,_T 681.4 ,T_ 914.8 S_3 352.2 ST 157.5 _ 169.4 SS 453.2

ROE -.0960 RRA .2r_5 RE3 .9811 FAU .09_69 RRT .5945 RRF -.9038 RTF -.6285 CRT .1674 CR$ -.5669 CST -.8666

FOE -.8032 FRA -.6851 FC3-4.4974 BSP 3210 ,T_ 1140.7 R23 -.1429 R13 -.8996 LSA 483.2 MSA 153.8 SSA 41.2

eOE .1292 6RA ._677 BC3 1.1916 FSP -1052 SGI 1032,2 SG2 485.6 THA 58.34 ELi 177.8 EL2 147.9 ALF 56.81

LAUN04 OATE FEB 14 1969 FLIGHT TIME 96.00 ARRIVAL DATE HAY 21 1969

_ELIC(ENTRIC CONIC 0ISTM_I(E _7.724

RL 147.75 LAL .00 L_ 145.13 VL 27.828 GAL -6.31AZL gO.68 H_ 121.13 StAA 129.84 ECC .17570 IN( .6794 Vl 30.156
RP 108.73 LAP -.58 LOP 268.26 VP 37.6?0 GAP -3,87 AZP 89.65 TAL 212.42 TAP 333.55 RCA 107.03 APO 152.66 V2 34.853

RC 72.672 6L -4,45 GP 32.57 ZAL 143.45 ZAP 52,_ ET$ 334.46 Zl_. 142.07 [TE 51.96 ZAC 117.39 £TC 142.O0 CLP -44.4!

PLAN[TOCENTRZC CONIC
C5 17.881 VHL 4.2_90LA -3.51RAL 3,09 RAO 6567.7 VEL 11.801PTH 2,09 VHP 4.500 OPA 43.A6 RAP 25.O1 ECC 1.2943

LN(J4 A214TH LNO4 TXNE L-| TIME IN! L_T |NJ _ [NJ RT AS( IN! A214TH IN! TDtF. PO (ST TIN IN! 2 LAT |NJ 2 LONG

90.DO 2 24 56 Z079.15 -16.0T 33.06 L>'Zl.94 !13.63 2 59 35 1479.1 -12.74 25.99

90.00 13 30 51 4940.91 21.48 215.72 2_3.46 71.09 14 53 11 43A0.9 18.70 208.14
IOO.OO 3 44 38 |BL_'Z.04 -17.06 13.71 _J.48 114.93 4 15 O ILP22.O -13_56 6.67

1OO.00 14 53 49 4673,25 _2._0 195,64 _'_3,07 69.78 16 11 43 4075.3 19,54 188.09
110,(30 4 49 7 1620,18 -19.69 356.9<3 E20.08 118.52 5 16 7 1020.2 -1fl.73 350.11

IlO,OO 16 5 50 4447,88 25.24 177.32 _1,86 66.14 17 19 59 3847.9 21.79 169.86

DIFFERENTIAL C._RRECTIONS MIO.-_ E_ECUTION ACCURAC_ ORBIT DETERNINATICN ACCURACY

TOE -.0865 TRA -.2723 TC3 .5_Z"Z BAU ._O15 SGT 633.4 _ 1015.4 _F.,3 377.8 ST 162.1 SR 153.4 55 515.9

RO_ -.0489 RRA ,2756 RE3 !.1133 F/_J .0_YZ3 RRT .530_ _ -._'246 RTF -.5505 CRT -.1972 CR$ -.2776 CST -.8445

FOE -.9509 FRA -,717_ F(3-4.8044 BSP 3371 _ 1196.8 R23 -.1139 R13 -.9_O3 LSA 535.2 MSA 148_9 SSA 39.2
BOg .0994 _A .3875 BE3 1.2610 F_P -11_8 SGI 1086.A ,T_2 _O2.0 THA 66.36 EL1 167.4 EL2 126.5 ALF 157.42

LAUNCH DATE FEB 14 1969 FLIGHT TIIAE 98.00 ARRIVAL DATE MAY 23 1969

HELIO(ENTRIC CONIC

RL 147.75 LAL .00

RP 108.76 LAP -.77

R( T4.919 GL -6.10

PLAN_TOCENTRIC CONIC

C3 17.773 VHL 4.216

LNCH A2NTH LN(H TIN_

90.00 2 38 43

90.00 13 19 42

IOO.OO 3 57 38

1(30,00 14 43 29

liD.DO 5 O 18

110.00 15 57 18

OISTAN(E 27A.210

LOt. 145.13 VL 27.864 GAL -6.30 AZL 90.93 H(A 124.29 S_A

LOP 269.42 VP 37.689 GAP -3.33 AZP 89.48 TAL 212.83 TAP

GP 35.08 2AL 143.60 ZAP 57.49 ETS 336.69 ZAE 141.22 ET_

130.10 ECC .17378 INC .9268 Vl 30.156

337.12 RCA 107.49 APO 152.71 v2 34.644
57.85 2AE II4.RB ETC 142,23 CLP -48.95

0LA -5.17 RAL 3.43 RA0 6567.7 VEL 11.796 PTH 2.09 VHP

L-I TIME IN! LAT IN! LONG IN! RT A,_ IN! A2_ATH IN! TIIA_

2025.90 -14.59 29.88 221.97 114.54 3 12 29

4991.33 22.55 219.02 224,19 72.41 14 42 54

1771.35 -15.58 10.68 ZEI.49 115.84 4 27 9

4721.11 23.59 19_,78 223.82 71,09 16 2 10

1575.16 -18.21 354.35 L_Z0.05 119,4A 5 26 33

4420.0_ 26.37 180,08 L_'22.66 67,42 17 12 8

DIFFERENTIAL CORRECTIONS HI0-C.CXMSE EXECUTION ACCURACY

TOE -.0933 TRA -.L_18 TC3 .4850 BAU .3191 ,_T 584.7 _ 112_,0 SG3 400.2
ROE .OO57 RRA .2867 RE3 1.2522 FAU .10388 RRT .4176 R_" -._408 RTF -.4270

F02-1.1059 FRA -.7316 F(3-5.0_02 BSP 3587 _ 1268.8 _3 -.0769 R13 -.9384

BOE .0934 _RA .4091 BE3 1.3429 FSP -1215 ,%1 1159.0 862 516.2 THA 74.65

LAUNO4 DATE FEB 14 1969 FLIGHT TIME 100.00

HELI_X;ENTRIE C_IC OISTAN(E _0,66_

RL 147.75 LAL .00 LOt. 145.13 VL 27.893 GAL "-6,27 AZl. 91.19 P_ 127.46 SMA
RP 108.78 LAP -.95 LOP 272.59 VP 37,702 GAP -2._2 AZP 89.27 TAL 213,12 TAP

RC 77.194 GL -7.89 GP 37.70 ZAL 143.54 2AP 62.10 ETS 339,15 Z_ IA0.O5 ETE

PLANET(_ENTRIC CONIC
C3 17.713 VHL 4.209 OLA -6.90 RAL 3.93 RAD 6567.7 _L 11.794 PTH 2.09 VHP

LNO-_ AZMTH LNCH TIME L-I TU_ IN! LAT IN! LON_ IN! RT A,_ JNJ A2_ATH IN! TINE

gO.OO 2 53 56 1970.41 -12.99 26.38 222.26 115.38 3 26 47

90.00 13 B _ 5045.25 23,62 222.62 225.19 73.91 14 32 34
1OO.OO 4 11 59 1718,62 -13.99 7.57 221,76 116.69 4 40 3B

100.OO 14 33 7 4772.27 24.68 202.19 224.84 72,57 15 52 39

llO.OO 5 12 42 1528.53 -16.63 351.66 220.27 120.31 § 38 11

110.OO 15 48 53 4535,13 27.51 183.06 22_.74 68.66 17 4 28

DIFFERENTIAL CORRECTIONS MID-COURSE E]ECUTION ACCURACY

TOE -.I079 TRA -.3146 TC3 .3557 6AU .3410 SGT 545.4 SGR 1246.0 S_3 418.7

ROE .0693 RRA .2952 RE3 1.3955 FAU .I0740 RRT ,2402 RRF -.9533 RTF -.2416

FOE-I.2659 FRA -.7277 FC3-5.2490 BSP 3890 5GB 13_.2 RZ3 -.0578 R13 -.9526

802 .1283 8RA .4314 BC3 1.4401 FSP -1286 ,%1 1254.4 ,_2 525.9 THA 82.71

4.372 DPA 45.13 RAP 21.92 ECC 1.2925

PO CST TIN IN! 2 LAT IN! 2 LONG

1425.9 -11.16 22.88

4391.3 19.93 211.33

1171,4 -11.98 3.74

4121.1 20.79 191.10

975.2 -14.15 347.58
38_O.1 23.07 172.46

ORBIT DETERMINATION ACCURACY

ST 174,6 SR 121.8 SS 580.9

CRT -.6875 ORS .2720 CST -.8368
LSA 600.6 MSA 143.6 SSA 36.8

ELl 198.1 EL2 78.0 ALF J49.08

ARRIVAL DATE HAY 25 1969

1_(3.31 ECC .17214 IN( 1.1934 V! 30.156

340.57 RCA 107.88 APO 152.74 V2 34.835

64.00 ZAE 112.18 ETC 142.74 CLP -53.74

4.260 OPA 46.73 RAP 18.4| ECC 1.2915

PO CST TIN IN! 2 LATINJ 2 LONG
1570.4 -9.47 19.68

4445.3 21,18 _14.79

1118.6 -10.30 .72

4172.3 22.06 194.37

928.5 -12.48 345.01

3935.1 24.39 175.30

CR_IT OETERNINATION _CCURACV
ST 196.0 SR 157.7 SS 648.7

CRT -.9462 CR5 .7356 CST -.8457

LSA 680.9 MSA 139.0 SSA 33,9

ELI 248.4 EL2 40.3 ALF 141.52

!715



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

L4UNCH 0ATE FEB 14 J969

HELIOC[NTRIC CONIC

RL 147.75 LAL ,00

RP I08.8! LAP -1.13

RC 79.493 GL -9.83
PLANE TC_ENTRIC CONIC

(3 17.707 VHL 4.21_8

LN(J4 AZNTH LNCH TIN_
90,00 3 10 54

9(3.00 12 56 55
100.00 4 28 0

IOO.OO 14 22 30

110.00 5 26 35

110.00 15 40 25

FLIGHT TiME 102.00 ARRIVAL CATE MAY 27 J969

OISTANCE 287.094

LOL 145.13 VL 27.915 GAL -6.24 AZL 91.48 t'_.A 130.62 5MA |_3.46 £(C .17074 [NC 1.4815 Vl 30.156

LOP 275.76 VP 37,111 GAP -2.33 4ZP 89.03 TAL Z13.19 TAP 343.9I RCA 108.19 APO I52.74 V_ 34.BZ7

GP 40.38 ZAL 143.24 ZAP 66.74 ITS 341.89 ZAE 1_.52 ETE 70.26 ZAC 109.34 [TC I43.51 CLP -58.77

0LA -8.72 RAL 4.61RAO 6567.7 V[L 11.794 PTH 2.09 VHP 4.127 OPA 48.25 RAP 14.50 ECC 1.2914

L-I TIME |NJ LAT _NJ LONG INJ RT ASC INJ AZMTH INJ T|N[ PO CrST TIM INJ Z LAT INJ Z LONG
1911.B0 -11.26 23.15 228.83 116.15 3 42 46 1311.8 -7.65 16.33

5103o71 24.66 826._ 226._ 75.63 14 21 59 4503.7 22.45 Z18.6!
1_3.07 -12.27 4.34 22_._I 117.47 4 55 43 1063,1 -8.49 357.59

4827.67 25.75 205.95 L_6.18 74.28 15 42 58 4227.7 23.35 197.98

1479.66 -14.93 348.89 220._8 121.11 5 51 14 879.7 -10.70 342.34

4583.64 86.645 186,40 225.14 7_.52 16 5£ 49 3983.8 25.74 178.45

DIFFERENTIAL CGRRECTION5

TOE -.1349 TRA -.3420 TC3 .1995 BAU ,_O

ROE .1403 RR_ .8976 R(3 1.5333 FAU .IOGO4

r0C-1.4179 rRA -.6955 FC3-5.3311BS ° 4_"_1

801 .1946 BRA .4533 BC3 1.5462 FSP -1328

MID-COURSE E3Q[CUTICN ACCURACY ORBIT OCTERNINATION ACCURACY

SGT 531,7 SGR 1367,4 SG3 430.1 5T 231.B SR 230.5 SS 714.6

_T -,0159 _ -,9616 RTF ,0199 CRT -,9784 CR5 ,9079 CST -,8699
1467.5 R_3 -.O01B R13 -.9626 LSA 773.4 NSA 135.5 SSA 30,8

S(,1 1_7.4 _ 5_..7 THA 90.42 ELi 325.1 EL2 33.9 4LF 135.16

LAUNC_ 04rE FEB 14 1969 FLIGHT TII4E |04.00 A_IVAL OATE M4Y _9 1969

HELIOCENTRIC CONIC
RL 147.75 LAL .00

RP 108.83 LAP -1.30

RC 81.813 GL -11.96

PLAN[TOCCNTRIC CONIC

(3 17.768 _4L 4.215
LNCH AZ_4TH LNO_ 711,_.

9O.OO 3 _0 l

90.OO J2 44 44

100.00 4 46 2

JO0,O0 _4 11 24

i10,00 5 42 |8

110.00 15 _1 43

OlSTANCE_P93.493

LCL 14_.13 Vl. 2_'931 GAL -6.Z0 AZl,. 91,1_1 _ 133.78 .q_A 130.58 [CC .16955 INC 1.8022 Vl 30.156

LOP 278.92 VP 37.716 GAP -1._ AZiP 88,78 TAt. 213.35 TAP 347.13 1_4 108.44 APO 152.72 V2 34.810

GP 43.11 Z_4. 142.?0 ZAP 71._4 ET$ _44.94 ZAE 1_6.63 ET[ 76.49 ZAC 106.42 CTC I44.55 CLP -64.0I

OLA -10.67 RAL 5.47 R/45 6567.7 _EL 11.79_ PTH 2.09 VHP 4.815 OPA 49.6_ RAP 10,24 [C( I._924
L-; T_N_ ;NJ L&T _NJ _ |NJ RT AS( ;NJ AZNTH INJ T_NE PO C$T T_N INJ 2 LAT INJ 2 LONG

1849.00 -9,_5 19._2 _3.74 1l£.8_ 4 0 _iO 1249.0 -5.67 12.77

31_.10 E_.M 2_|.0_ _.16 77.6_ 14 10 52 45_N_1 23.72 _22.90
1_0_.73 "IO.M ,95 223.1_ lIB.19 5 12 46 1003.7 -6.53 354.27

4888.59 L_.B| 210,17 _.7.87 76.26 15 32 53 4288.6 24.65 202.O=

1427,8_ -1_.09 346,0| _|._0 12J.86 6 6 0 827,9 -8.78 339,55

46_7,25 _t,82 1_0,.1_ _N_,91 72,45 16 49 1 4037.2 27.13 18J.97
NlO-O_Jl_ EXE(UTION ACCURACY ORBIT 0CTERNINATION ACCt_RAC_

SGT 566.3 _ 1488.2 _3 434.0 87 283.6 _R 325.9 S5 779.7

RRT -,_014 .RRF -,9696 RTF ,_08_ C.RT -,9739 CRS .9641 CST -,8986

_r_ _1_,_ _ .0_89 RI3 -.9695 L54 881.0 NSA 133.4 SSA _7.5

SGI 14_,4 S_2 5_.0 THA 97.5i CLI 429.3 EL2 48.9 ALF 130.93

0 IrF£RIENTI_L CORRECT IONS

TOE -.17_2 TRA -o3712 TC3 .0215 BNJ .3_46

ROE .2_O3 _eA .L_3_O R¢3 ! .f_10 F_UJ .10877

Ir0C-1.5599 lrRA -.6376 FC3-5.L_95 BSP 4615
BO[ .2815 BRA .4729 _3 1.6611 FSP -|_18

L_UNCH 0AT[ FEB 14 1_9

HCL [OCIrNTRIC CONIC

RL |47.75 L4L .00

RP 108.85 LAP -1.47

RC 84.153 GL -14._0

PLANE TOCIrNTRtt: CONIC
C3 17.913 VHL 4,Z32

LNOA ATMTH LNCH TIE

90.00 3 51 51
_0.0_ 12 31

I00.00 5 6

100.00 13 3g

110.00 5 59 59

110.00 13 22 32

FL|GHT TINE 106,00 ARRJV4L 04TE M_Y 31 196_

DISTANCE 299.863

LOL 145,13 VL 27.941 GAL -6,15 AZL _'Z.16 HCA 136.93 SNA 130.65 ECC .16855 INC 2.|565 vl _0.156

LOP 282.08 VP _7.717 GAP -1.40 AZP 88.42 TAL 213._0 TAP 350.24 RCA 108.63 APO 152.67 V2 34.813

GP 45.85 ZAL 141.89 ZAP 75.83 ITS 348.31Z_ 134.40 ETE 82.56 24( 103.46 ETC 145.84 CLP -69.43

OL4 -12.77 RAL 6,55 RA0 6567°7 V_L 11.1_02 PTH 2.09 VHP 4,247 0PA _0.96 RAP 5.70 ECC 1.2948

L-I TINC ]NJ LAT _NJ L_NG [NJ RT A_k_ _NJ A_4TH |NJ T|M_ PO CST TIN |NJ _ LAT |NJ Z LONG

1780.58 -7.22 15.68 2_5.0Z 117.45 4 21 31 1180.6 -3.49 8.93

5240.51 26.63 2_.09 2_0.21 80.00 13 58 50 4640.3 24.98 227.82

1539.48 -8.89 357.32 22"24.45 118.62 5 32 15 939.4 -4.38 350.7|

4956.70 27.82 _14.98 229.9_ 78.60 15 22 2 4356.7 25.9S 206.67

t372.22 -I1.07 348._N_ 222.77 12_.55 6 22 51 772.2 -6.70 336.60

469_.67 ]0.96 194.38 LP_9.1I 74.73 16 40 49 4096.7 28.56 186.01

0IFFCRENTIAL (.ORI_CTIONS MI0-_S( C}_CUTION ACCURACY

TOE -.2311 TRA -.3_ T_3 -.1726 8AU .4267 _T 653.6 S(_ 1607.1 S_3 430.8

ROE .3107 RR4 .2810 RC3 1.7735 FAU .10_1 RRT -.5401 _ -.97_0 RTF ._474

r0E-1.6897 FRA -.5597 rC3-5.1526 B_P 5091 _ 1735.0 1_3 .0534 RI3 -.9739

.3872 _RA .4887 B(3 1.7819 FSP -1349 ._1 |6_0.8 _ _35,7 THA 103._8

L_UNCH 0ATE FCB 14 1969 _LI{4.1T TINE 108.00

P_LIOC[NTRIC CONIC O|$TANCE 306,Z06

RL 147.75 L_L .00 LOt. 145,13 VL 27.945 G_L -6,09 AZL 9_.56H(._ 1_0.09 S_

RP 108.87 LAP -1.64 L_P 865.25 VP _?,713 GAL -,97 421 _ 88,04 T_4. 213.15 TAP

RC 86,508 GL -16,89 GP 48,58 ZAL 140,78 Z_P 80.12 ITS 352.01 Z_l_ 131,84 ETE

PLAN_TOCCNTR_C CONIC

C3 18.178 Vl_ 4._30LA -15.04 RAL 7.615 RAO 6567.7 VI_L |1.8|3 PTH 2.09 VHP

LNCH 4_4TH LJ_.H T|NE L-_ T;14_ |NJ LAT ]NJ _ INJ RT AS( _NJ A_4TH
90.00 4 17 I1 1704._ -4.8_ 11.34 _.7? 117.94

90.00 12 16 35 5_'_,96 27.47 241.00 232.72 82.85

100.00 5 _O 22 14_8.48 -5.94 _53._ _6.15 119,35

IOO.00 13 46 5 5034.32 28.74 L_0.57 2_2.5_ 81.40
lJO.O0 6 20 25 1311.72 -6.83 339.70 224.39 123.16

IJO.O0 15 12 31 4763.85 38.06 199.31 231.8J 77.45

OIFF[RIE:NT|AL CORR_CTI_ NIO-(.OUR_I_ EXECUTION ACCURACY

TOE -._k071 7RA -.42_4 TO3 -.3793 _ .4608 S_T 791.9 _;R 1712.9 t_3 418.4
ROE .40_ RRA ,2_68 RC3 1.8560 FAU ,|0219 RRT -,7009 RRF -,9791RTr .7077

roE-1.7948 FR4 -.455_ FC3-4.8687 BSP 5580 _ 1887.1 R_5 .07_4 R13 -.9768

80[ .5116 _A .49_ 6C3 1,8943 FSP -1315 SGI 1809._ ._62 5_4.6 THA 109.75

O_BIT 0ETERMIN4TION ACCURACY

ST 354.5 SR 438.8 $5 845.0

CRT -.9725 CR5 .984_C5T -.9250

LSA 1007.0 NSA 132.7 SSA 24.0

ILl 560.4 _L2 64,7 4LF J28.76

4RRIVAL DATE JUN 2 1969

130.68 £CC .16770 IN(: 2.5550 Vl 30.;56

353.24 RCA 108.76 _PO 152.59 V2 34.807
_8._6 ZAC 100.53 CTC |47.34 CLP -74°97

4.384 0P4 52.16 RAP .97 ECC 1.299_
INJ TINE PC) CST TIN INJ 2 L_T INJ 2 LONG

4 45 36 1104.6 -1,04 4.69

13 45 18 4783.0 26.20 233.56

5 54 51 868.5 -i.99 346.8!

15 9 59 4434,3 27.25 212.08

6 42 17 711.7 -4.4I 333.4!
16 31 55 4163.9 _0.00 190.70

ORBIT OETER_WINATION ACCURACY

ST 449.6 SR 562.4 55 905.0

CRT ",9752 CR$ .99_0 CST -.9462

LSA 1148.6 HSA 133.5 554 20.7

ELI 715.8 EL2 78.3 ALF 128.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH 0ATE FEB 14 1969

PEEL|(XENTRIC CONIC

RL 147.75 LAL ,00
RP 108.89 LAP -1 ._10
RC 88.677 GL -19.78

PLANETOCENTRIC CONIC
C3 16.587 VHL 4.311
LNCH AZNTH LNCH TINE

9(3.00 4 47 16
9(3.130 11 59 2

1oO.00 5 56 25
10(3.00 13 30 34
110.00 6 44 16
IiO.oo 15 I 13

FLIGHT TIME 110.00 ARRIVAL 0ATE JUN 4 1969

0ISTANCE 312.520

LOt. 145.13 VL" 27.945 GAL °6.02 AZL 93.01 _ 143.14 _k 130.68 ECC .16699 INC 3.0095 Vl 30.156
LOP 188.41 VP 37.710 GAP -.55 AZP 87.59 TAL ZIZ.90 TAP )56.14 RCA |OB.B5 APO 152.50 v2 34.802
GP 51.32 ZAL 139.31 ZAP 84.13 rT$ 356.03 Z_ 129.00 ETE 93.84 ZAC" 97.66 [TC 149.02 CLP -80.59

OLA -17.53 RAL 9.43 RAO 6567,8 Vl[L 11.831 PTH 2.10 VHP 4.453 DPA 53.27 RAP 356,09 ECC ! .5039
L-| TINE [NJ LAT |NJ _ |NJ RT A_ JNJ AZMTH IN| TIME PO CST T|M IN| 2 LAT IN| 2 LONG
J61B.15 -2.04 6.50 Z_9.11 |16.25 5 14 14 1018.1 1.75 359.87

34L:_.00 ZB.IO 249,03 235,76 66.32 13 29 Z2 48Z0.0 27.Z9 240.45

1_.58 -3,16 348.95 128.44 I|9.73 6 21 33 788.6 .72 342.AE
5124,79 19.48 L=_I'.19 Z33.64 84.8J 14 55 59 4524.8 28.45 218.5A
1244.94 --6.33 336.15 _6.53 123.66 7 5 1 644.9 -1 .B6 329.91
4641.20 33.06 Z05.12 135.11 80.76 16 21 54 4241.2 31 .43 196.27

DIF'F'ERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACV'
TOE -.4061 TRA -.4468 TC3 -.3868 BAU ,4954 SGT _7.0 _,R 18(_,9 SG3 _.!
ROE .5196 RRA .Z2_ RC3 1._355 FkU .09605 _ -.7_5 I_F -.g023 RTF .B046
FOE-1.8788 F'RA -.3397 FC3-4.4737 B_IP 6134 SGe ZO51.2 R_3 .06_0 R13 -.9789
BOK .6593 E_qA .49_O _3 1.9938 FSP -1_4 SG1 1961.1 5G2 531.5 THA 115.04

LAUNO4 DATE FEB 14 1969 FLIGHT TINE ll2.00

HELICX_ENTRIC CONIC DISTANL_ 318.806
RL 147.75 LAL .00 LCL 145.15 VL 27.9&0 GAL -5._ AZL 93.54 1,4CA146.39 _L& J30.64 ECC .16640
RP 108.90 LAP -1.96 LOP 291.57 VP 37.?O2 GAP -.15 AZP 87.05 T/4. 212.55 TAP 338,94 RCA 108.90
RC 91.256 GL -23.01 GP 54.08 ZAL 137.48 2AP 87,79 rTS ,37 2AE 125.91 ETE 96,98 ZAC 94.89

PLAMETOCENTRZC C,_4JC
C3 19._"_4 MHIL 4,_ 0LA -_0.26 _ 11._| _ 6567.8 MEL 11.858 PTH 2,10 _ 4.641 OPA §4,35
LNCH A_,ITH LNCH T;H[ L-| TIME INJ LAT |NJ L£N0 |NJ RT ASC INJ A2NTH INJ TIME PO CST TIM

90.OO 5 24 10 1316.08 1.25 .BO L_J2.24 1i9.29 5 49 26 916.1
90.OO 11 37 7 9537.95 _.3l 237.64 239.38 90.63 13 9 2_ 4938.0

100.00" 6 32 23 1295.94 -".12 _43.66 231.48 119.89 6 53 59 695.9
1o0.0o 13 11 36 _233.33 19.88 235.23 239.37 89.02 14 38 4.9 4633.3
110.oo 7 12 35 JJfd).96 -3.48 3_.2J _._9.38 124.03 7 32 _ 570.0
11o.oo 14 47 53 49_..07 33.84 212.|0 239.12 84.82 16 10 5 4332.1

DIFFERENTIAL C_RIt_CTZCN_ NIO-COJR_ [_CUTZON ACCURACY
TDE -.33_J TRA -.45M TC3 -,7_4L_ BAU ._7 _T 1,169.3 _ J_3.8 _3 372.1
R0( .6394 RRA .1719 RC3 1 ._O_0 FAU .0_O5 RRT -,9_ R_ r -._49 RTF .861$
FO_-I .93_ FRA -,ZOO) IRC3-3,9654 6_P _4_79 _ L_17.2 RZ3 ,IDA4 R|3 o.9802
BDE .8330 BRA .4691 23 2,0612 FSP -Jill SGI 213_,3 S_. 31_.6 THA 119.98

CR_IT DETERMINATION ACCURACY
ST 571.3 SR 698.5 SS 963.3
CRT -.9792 CRS .9968 CST -.9619
LS_ 1312.9 NSA 135.A SSA 17.4
ELI 697.9 EL2 90.1ALF 129.16

ARRIVAL DATE JUN 6 1969

IN(: 3.5362 vJ 30.136
APO 152.38 V2 34.797
ETC 150.84 CLP -66".23

RAP 331.09 ECC 1.3164
IN| 2 L*T IN| 2 LONG

5.02 354.13
28.10 246.99

3.86 337.33
29.42 226.43
1.01 326.00

32.75 L_03.03
ORBIT OETERHINATION ACCURACY
ST 723.8 SR 840.1 $s 1013.9
CRT -,_831CR$ ._983 CST -.9729
LSA 1496.1NSA 138.4 SSA 14.5
ELl 1104.3 EL2 100,9 ALF 130.67

LAUNCH OATE FEB 14 J969 FLIGHT TINE JIA.O0 ARRIVAL DATE JUN B 1966

HELIOCENTRIC CONIC D_STANCE 325.065
RL 147.75 L_L .00 LOL 145.13 VL 27.931 GAL -5.86 AZL 94.16 I.k_A 149.54 SNA 130.58 ECC .16592 V! 30.156
RP IO8.92 LAP -2.11 LOP Z94,T3 VP 57,691 GAP ,_3 AZP 66,41 TAL 212,10 TAP 1.64 RCA 108,91 V2 34.793
RC 93.644 GL -26.64 GP 36.BB Z_L 135.21ZAP 91.01ETS 5.00 ZAE 122.63 ETE 103.78 ?AC 92.23 CLP -9|.B6

PLAN[TOCENTRIC CONIC
C3 _0.190 VHL 4.493 DLA °23.29 RAL 13.5_ RA0 6567.B VEL 1J,8_ PTH 2,11 V)_P 4.697 0PA 55.42 RAP 345.97 ECC 1.3323
LN_I A?MTH LNCH TIME L-I TINE ZNJ LAT INJ LON_ |NJ RT AS( INJ A_MT_ INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 6 12 4 1387.35 5,38 353.60 236.50 _ 117.84 6 35 1J ?87,4 9.06 346.P6
90,00 JJ 7 8 3689.94 27,70 268.71 243.56 96.14 12 41 56 5089.9 28.26 260.09

100.00 7 15 19 1183.16 3,70 337.67 Z3§.58 119.6_ ? 35 3 583.2 T.62 331.08
100.00 12 46 33 5369,39 29,61 245,33 243,76 94,32 14 16 3 A769.4 29.89 236.53
110.O0 7 47 3 1083,71 -,J9 327,71 233,15 124,16 8 5 6 48_,7 4,30 321.50

110,OO 14 31 19 5041,59 34,18 2210,63 243,96 89,85 15 55 21 4441.6 33.78 211 .41

INC 4,1577

APO 152.24
ETC 152.79

DIFfERENTiAL CORRECTIONS MID-COURSE E_[CUTICN ACCURACY ORBIT DETER_AINATION ACCURACY

TOE -.6972 TRA -.A343 TC3 -.957! B/_J .5635 SGT 1388,6 SGR 1942.7 SG3 340.3 ST 909.A SR 988.4 55 J039.0
ROE .7733 RRA .1075 RC3 |,8552 FAU ,07891 RRT -,8915 RRF -._70 RTT .6973 CRT -.9663 CR5 .9994 CST -.9607
FOE-1.9613 FRA -.0778 FC3-3.3837 BSP 7259 S(_ 2388,0 R_3 ,1|30 R13 -,9812 LSA 1704,A HSA 141.8 SSA 11.9
_OE 1.0412 BRA .4669 BE3 2.0876 FSP -1086 5G1 2329.6 S_ 524.6 THA 124.50 EL| 1338.fi EL2 110.7 ALF 132.58

LAUN_ DATE FEB 14 1969 FLIGHT TIME 116.00 ARriVAL DATE JUN 1o 196_

H_LIOCENTRIC CONIC
RL 147,75 LAL .00
RP 108.93 LAP -2,25
RC 96.038 GL o50.71

PLANETOCENTR|C CONIC
C3 21.634 VHL 4,653
LNCH AZ)4TH LNCH TIME

90.00 7 2A 32
eO,O0 10 16 8

IOO.OO 8 14 47
I00.00 12 B 34
II0.00 8 30 40
II0.0o 14 9 11

DIFFERENTIAL CORRECTIONS
TOE -.9070 TRA -,4501 TC3-1,0871 _AU °5937
ROE .9L_4 RRA ,0234 RC3 1.7389 FAU .0_C_
FOE-1.9599 FRA .0544 FC3-2,7461 BSP 7808
BOK 1.2922 BRA .4307 6C3 2.0507 FSP -970

OISTANCE 331.296
LOL 145.13 VL 27.918 GAL -5.76 AZL 9,1.91HCk 152.68 S_A 130.49 ECC .16554

297.69 VP 37,679 GAP .EO AZP 8§,64 TAL 211.57 TAP 4.25 RCA 108.68
GP 59,80 ZAL 132.45 ZAP 93.75 ETS 9.95 Z_ 119.13 ETE 108.30 ZAC 89.67

INC 4.9072 Vl 30.156
APO 152.09.V2 34.789
ETC 154,88 CLP -97.47

OLA -26,62 RAL J6,24 RAO 6567,9 VEL 11,9(:O PTH 2,13 _ 5,241 0PA 56,53 RAP 340,64 ECC 1.3564
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH |NJ TIME PO (ST TIM IN| 2 LAT IN| 2 LONG
1192.49 II.42 342.46 242.72 116.09 7 44 24 592,5 IA.83 335.45
650,36 24.99 306.96 247.89 103.78 10 26 39 30.4 26,6A 298,68

1030.15 8.79 329,16 241,34 118.69 6 31 58 450.2 12.35 322,39
5555.96 27.88 256.91 248,60 101.26 13 41 JO 49,,56.0 29,14 250,34
980.31 3,76 3L_Z.31 238.16 124.00 8 47 0 380.3 p.20 316.03

5178.57 33.69 231,_9 249.64 96.13 15 35 29 4578.6 34.18 222.08
MIO-_ EXECUTION ACCURACY ORBIT OEI_RNINATION ACCURACY
SGT 1619.1 _ I97_.9 SG3 303.8 ST 1131.2 SR 1134.4 ss 1093.3
RRT _.9J33 _ -.9887 RTF .9199 CRT -.9888 CR5 .9998 CST -.9861

2554.6 R23 .1225 R13 -.9819 LSA 1934.0 NSA 1A5.7 SSA 9.6
_GI 2500.9 _G2 521.0 THA 128.81 ELI 1597,5 EL2 120.1 ALF 134.92
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

LAUNCH DATE FEB 14 1969 FLIGHT TIR_ 1|8o00 ARRIVAL CATE JUN |2 X969

HELIOCENTRIC CONIC 0ISTANCE 337.499

RL 117.75 LAL .DO LOC I45.13 VL 27.9(]Z GAL -L66 AZL 95.83 HCA 155.61 SNA 1_(].37 ECC .16524 INC §._]44 VI 30.J56

RP ID8.94 LAP -Z.39 LOP 301.05 VP 37.664 GAP .96 AZP 64.67 TAL Z1D.96 TAP 6.77 RCA JD_._3 APO 151 .9! V? 34.7_7

RC 96.436 GL -35.26 GP 6_.89 ZAL 129.16 ZAP 95.93 IT5 15.26 ZAE 115.41ETE 112.64 ZAC _7.J9 ETC JS7.19 CLP-IO3.1!
PLANETOCENTRIC CONIC

C3 Z3.909 VHL 4.690 DLA -50.28 RAL 19.49 RAO 6568.0 VEL 12.054 PTH 2.15 VHP 5.698 0PA 57.70 RAP 334.93 ECC 1.3935

LN_ AZNTH. LNCH TIME L-| TII_ INJ LAT INJ LONG INJ RT AS_ _NJ A_TH |NJ Tilt[ PO CST TIM INJ 2 LAT INJ 2 LONG

78.79 7 32 47 1227.08 19.78 348.99 25|.46 113.41 7 53 J4 627.] 22.77 341.45

IO1.2I JO 33 47 643.95 19.79 _06.06 251.47 113.40 I0 44 3! 43.9 22.79 298,52

78.79 7 32 47 1227.08 19.78 348.99 251.46 1J3.41 7 53 |4 627.1 22.77 34|.45

IOI.21 10 33 47 643.95 19.79 306.06 251 .47 113.40 IO 44 31 43.9 22.79 298.52

110.OO 9 _0 _2 843.88 8.90 315.09 245.44 J23.14 9 44 26 243.9 J3.2! 508.64

II0.00 13 35 Z2 5363,18 31,47 24§.ZI 235.86 104.08 15 4 46 4763.Z 33.09 236.36

DIFFERENTIAL CCRR[CTICNS NZ0_EOURSE EXECUTION ACCURACY ORBIT DETERt4INATION ACCURAC_

TOE-I.18OO TRA -.3767 TC3-|.1571 BAU .6207 S_T 1858.4 S_ 1989.0 S(,_ 265.3 ST 1391.6 SR 1273.5 SS I117.1

ROE 1.0858 RRA -.0796 RC3 1.5594 FAU .05811 RRT -.9"278 R_F -.9902 RTF .9360 CRT -.9907 CRS .9999 CST -.9900
FD[-1.9_48 FRA .1751 FC5-2.1042 88P 8392 St_ 2722.l R_3 .1293 R|3 -.9828 LSA 2187.3 HSA 149.1 SSA 7.6

BOE 1.6036 BRA .385! 6C3 1.9418 FSP -851 SGI 267_.8 _R 515.8 THA 132.91 ELl 1882.J EL2 128.0 ALF 137.56

FLIGHT TII,_ |L_.00 ARRIVAL DATE JUN 14 1969LAUNO4 DATE FEB 14 1969

DISTANCE 343.672

LOL I45.13 VL 27.883 GAL -5.54 AZL 97.02 PICA 158.94 5HA 130.23 ECC .16302 IN(. 7.0188 Vl ]0.156

LOP 304.22 VP 37.649 GAP J.30 AZP 83.45 TAL 210.26 TAP 9.Z0 RCA 108.74 APO 15].73 V2 34.785

GP 66.Z3 ZAL |25.30 ZAP 97.51 ETS 21,07 ZAE 111.43 £T[ 117.03 2AC 84.74 ETC ]59.86 CLP-108.93

OLA -_4.23 RAL 23.44 RAO 6568.1 VEL J2.201 PTH 2.19"VHP 6.316 0PA 58.92
L-_ TINE IN| I.AT IN| LONG IN| RT AS_ IN| A2NTH IN| TJHE PO CST TIN

1447.65 2|.|0 6.47 Z§8.86 117.59 7 13 | 847.6

5780.26 21,12 273.09 25_.86 117.58 13 25 31 5180.3

1447.65 2J.10 6.47 258._6 117._9 7 13 1 847.6
5780.26 21.12 273.09 258.#6 117.58 13 25 31 5180.3

1447.65 21o|0 6.47 238.86 |17.59 7 13 I 847.6

5780.26 21,I2 273.09 2§8.86 117.58 13 25 31 5180.3

HELIOCENTRIC CONIC

RL 147.75 LAL .O0

RP 108.94 LAP -2.5_

RC I00,837 GL -40.31

PLANET(X'.ENTR_C CON|C

C3 27.485 VINL 5.24_
LNCH AZNTH LNCH TIME

69.92 6 48 53

110.08 11 49 11

69.92 6 48 53
110.08 11 49 11

69.92 6 48 53

110.O8 11 49 11

DIFF£R_NTIAL CORRI[CTION5

T06-1.5428 TRA -.2786 TC3-J.14BI B_U .6397
ROE 1.2643 RRA -.2103 RC3 1.3086 FAU .04726

FD£-1.881| FRA .2868 FC3-1.4886 BSP 8909

BO£ I .9947 8RA .3491 BC3 ! .7409 F_P -720

RAP 328.61 ECC 1.4523

IN| _ LAT INJ 2 LONG

24.63 359.09

24.64 265.71
_4.63 359.09

24.64 265.71

24.65 359.09

24.64 265.71

CRSIT DETERNINATION ACCURACY

ST 1690.| SR 1384.9 55 1123.8

CRT -.99_1CRS 1.0000 CST -.9927

LSA 2452.4 HSA 151.9 5SA 5,9

ELI 2180.9 EL_ 134.8 ALF 140.7!

NI0-(.OURE_E EXECUTION ACCURAO'

S_T 2104.2 _ 1961.1 S(,3 225.4

RRT -.9_72 RRF -._|4 RTF .9483

•_ 2_0.4 R_3 .1341 R13 -.9838

._,| 2835.1 8ta2 _09,2 THA 137.06

LAUNCH D_T[ FEB 14 1969

HELIOCENTRIC CONIC

RL 147.75 LAL .DO

RP 108.95 LAP -_.64

RC ID3.240 GL -45.81
PLAN[TOC[NTRIC CONIC

C3 33.417 VHL 5.78!

LNCH AZHTH LNCH T_I4_

62.98 6 30 29
ii7.02 12 46 9

62.98 6 3(] 29

117.02 12 46 9

62.98 6 30 29
_17.0_ 1_ 46 9

FLIGHT TIM[ 12_.00 ARRIVAL CATE JUN 16 1969

DISTANCE 349.81_

LOL 145.|3 VL 27.861 GAL -§.4I AZL 98.59 H_A 162.06 S_4A 130.08 ECC .16486 INC 8.5942 Vl 3D.J56

LOP 307.38 VP 37.631 G_P 1.63 AZP 81,8_ TAL 209.48 TAP 11.54 RCA |08.63 APO 151.52 v2 34.784

GP 69.94 ZAL J20,86 ZAP 98.44 ET5 27.71 ZA£ 107.12 ETE 121.88 ZAC 82.23 ETC 163.31 CLP-11_.33

0LA -38.35 RAL 28.27 RA0 651_.3 VEL |2.441PTH 2.25 VHP 7.17_ 0PA 60.10 RAP 32|.29 ECC |.5500

L-| T_M_ _NJ LAT _NJ LONG _N_ RT A_ INJ A_FNTH INJ T]H(_ PO CST TIM INJ 2 LAT INJ 2 LONG

1608.64 21.64 19.71 268.16 12_.47 6 57 18 1008.6 25.76 12.64

_717,27 Zl.6_ 268._ 268.17 122.46 14 21 26 5117.3 25.77 261.50

1608.64 21.64 19.71 268.16 122.47 6 57 |8 1008.6 Zfi.76 12.64

5717.27 21.65 268.38 268.|7 122.46 14 2| 26 5117.3 25.77 261.30

1608.64 21.64 19.71 _68.|6 |22.47 6 57 |8 |G08,6 25.76 t2.64

5717.27 21.65 _68._8 _68.17 |Z2.46 |4 Zl 26 5117,3 25.77 261.30
DIFFERENTIAL CORRECTIONS

T0£-2.0439 TRA -.11|4 TC3-I.0509 8AU .6486

ROE 1.4472 RRA -.3_9 RE3 1.00|8 FAU .0_77
FDE-1.8066 FRA .3812 FC3 -.9327 B,_P 9451

_C£ 2.5043 BRA ._53 9C3 |.4519 FSP -596

LAUNCH DATE FEB 14 1<.)69

NZO-C_JRS_ EXECUTION ACCORACY

_T 2366,4 _ 1_01.6 t_3 186.3

RRT -.94_8 _ -.99_0 RTF .9597
S(_ _035,8 R_3 .1338 RI3 -.9855

SGI 2994.9 $6_ 496.4 THA 14| .57

FLIGHT TINE |24°00

OISTANCE 355.913

-_._7 AZL 100.80 H CA 16_.16 5_A

1.94 AZP 79._5 TAL _08.62 TAP

HELIOCENTRIC CONIC
RL 147.75 LAL .O0 LOL 145.13 VL 27.837 _L

RP 108.95 LAP -2.75 LOP 310.54 VP 37.6J_ GAP

R( 105.643 GL -51,_1 GP 4._r4-_/! ZAL ||5.892AP 96.67 ET5 _,06 ZA[ 102.34 ETE
PLAN_TO_ENTR_C CONIC

C3 43.943 VHL 6.629 OLA -42.41RAL 34._O RA0 65(N_.? _L 12.857 PTH 2.34 VHP
LNCH A2"HTH LNCH TINE L-I TIE INJ LiT

57.01 6 27 6 17_3.70 20.79

12_,99 13 36 31 5710.48 _.81

57.01 6 27 6 1753.70 20.79

122.99 13 3_ 51 5710.48 L=_0.81

57.01 6 27 6 1755.7_ 20.79
lZZ,9g 13 36 51 3710.48 20.81

DIFFER1ENTIAL CORR[CTICN5

TDE-2,7709 TRA .1823 TC3 -.86_7 BAU .6358

ROE 1.5712 RRA -._73 RC3 .653_ FAU .OL_74

FDE-I.7125 FRA .4642 FC_ -.5267 BSP 9919

BDE 3.1854 _RA .5865 BC3 1.0823 F._ -473

ORBIT OETERNINAT_ON ACCURACY

ST 2026.5 SR 1441.6 SS 1113.5

CRT-.99_O CR5 .9998 CST -.9949

LSA 2720.6 NSA 152.2 SSA 4,5

ELl 2483.1 EL2 138.7 ALF 144.64

ARRIVAL DATE JUN 18 1969

129.91 ECC .16A75 INC10._O43 Vl ]0.156

|3.78 RCA I08.50 APO 151.31 V? 34.783

128.16 ZAC 79.51ETC 168.47 CLP-123.39

8,4?0 uPA 61.08 RAP 312.49 ICe 1,7232

INJ LONG INJ RT A_ INJ AZNTH INJ TIt4_ PO CST TIN INJ 2 LAT INJ _ LONG
51.41 279.62 127.83 6 56 ?0 1|53.7 25.55 24.83

267.16 _79.63 127.82 15 12 1 5110.5 25.57 260.58

31.41 _79,6Z 127.83 6 56 20 1153.7 25.55 ?4.83

267.16 279.63 127.82 J5 IZ 1 5110.5 25.57 260.58

31.41 _79.62 127,83 6 56 20 1153.7 L:_.55 24.83

267.16 279.63 127.82 15 12 1 5110.5 Z§._7 260.58
NI0-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

5GT _662.6 SGR 17_8.1 5G3 149.0 ST 7396.1 SR 1372._ SS 1083.a

RRT -.9420 RRF -.9908 RTF .9712 CRT -.9932 CR5 .9994 CST -.9966

.S_ 3179.7 R23 .1275 RI3 -.9879 LSA 2962.4 HSA 149.0 SSA 3.4

S_I 3144,4 _,2 472.6 THA 147.45 ELl 2757.7 EL2 138.6 ALF 150.28

1718



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE FEB 14 1969 FLIGHT TIME 126.00 ARRIVAL CATE JUN 20 |969

HELIOCENTRIC CONIC OISTANCE 361.959

RL ]47.75 LAL .00 LOt. 145.13 VL 27.810 GAL -5.11 AZL 104.14 HCA 168.23 SMA

RP 108.95 LAP -2.86 LOP 313.70 VP ]7.593 GAP 2.25 AZP 76.14 TAL 207.66 TAP

RC |08.045 'GL -57.36 GP 78.76 ZAL 110.52 ZAP 98.18 ETS 46.73 ZAE 96.83 ET[

PLAN(TOCENTRIC IONIC

C3 64.587 VHL 8.037 OLA -45.93 RAL 41.37 RAO 6569.2 VEL 13.636 PTH 2.49 VHP

LNCH AZMTH LNCH TIE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

52.19 6 36 55 1899.53 17.87 41.9D 293.17 133.05

127.81 14 24 15 5755.94 17.89 268.64 293.18 133.05

52.19 6 36 55 1898.53 17.87 41.90 293.17 135.05

127.81 14 24 15 5755.94 17.89 168.64 293.18 135.05

52.19 6 36 55 1898.53 17.87 41.90 293.17 155.05

127.8! 14 24 15 5755.94 17.89 268.64 293.18 153.05

0IFFER_NTIAL CORRECTIC_S NIO-COUR_I[ EXECUTIC_I ACCURACY

TDE:3.9041 7RA .7344 7C3 -.5998 BAU .3810 ,%T 3040.3 S_ J316.6 ,%5 11_.3
ROE 1.5752 RRA -.7114 RC3 ._051 FAU .01748 RRT -.9370 RRf: -.9795 RTF .9839

FCE-1.6179 FRA ,5417 rE} -.2343 BSP 10381 S_ 5515.2 R25 .1114 R13 -.9913

BDE 4.1393 BRA 1.0225 Be3 .6729 FSP -Yo6 SGI 5285.7 ,_2 42fi.7 THA 157.52

IZ9.72 ECC .16466 INC14.]419 V] 30.156

15.89 RCA 108.36 APO J5].08 V2 34.783

138.65 ZAC 76.35 ETC 178.14 CLP-i36.83

10.357 0PA 61,44 RAP 301.61 ICe 2.0629

INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

7 B 33 J298.5 23.23 35.96

16 O 11 5155.9 23.24 262.70

? 8 33 1298,5 23.23 35.96
16 0 11 5155.9 23.24 262.70

7 8 33 1298.5 23.23 35.96

16 0 11 5155.9 23.24 262.70

ORBIT 0ETERMINATION ACCURACY

ST 2792.7 SR 1004.7 55 1042.9

(RT -.9904 CRS .9971 CST -.9980

LSA 3142.8 MSA 138.6 SSA 2.4

ELl _965.0 ELE 130.8 ALF 160.35

LAUNCH OAT£ FEB J4 1969 FLIC44T TIME 128.(_ ARRIVAL GATE JUN 22 1969

HELIOCENTRIC CONIC DISTANCE 367,916

RL 147,75 LAL .(](3 LOL 145.13 VL 27.781 GAL -4.95 A2'L 109,75 t'_ 171.2_ S_A 129.51 ECC .16454

RP 108.94 LAP -2.95 LOP 316.8X VP 57.573 GaP 2.49 AZP 70.46 TAL 206.59 TaP 17.82 RCA 108.20

RC 110.446 GL -62.22 &P 82.99 ZAL 104.95 ZAP 96.96 ETS 75.49 ZAE 90.03 ETE 163,22 7AC 72.22

PLAN£TOCENTRIC CONIC

C3 111._qO4 VHL J0.574 OLA -4e.O_ RAL 49.57 RAO 6_?0,I VEL J5._69 PTH 2.74 VHP 13.685 OPA 60.33
LNCH AZMTH LNCH TIWE L-I TIME INJ I..AT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME

49,41 6 59 45 2046.34 1_,49 _I0,45 308,06 136.79 7 53 51

1_].59 15 6 47 5854.29 12.51 272.47 506,08 136.78 16 44 El
49.41 6 59 45 2046.54 12.49 50.45 ]06.06 136.79 7 35 51

130.59 15 6 4T 5854._3 12.51 E72,47 308,O8 136.78 16 44 El

49,4J 6 59 45 _46,_ 1_.49 _,45 _B.06 156.79 7 55 _1

J30.59 J5 6 47 5854._9 12.51 E7_.47 308.08 136.78 J6 44 21
DIFFERENTIAL CORRECTIONS NI0-COURK EXECUiION aCCURACY

T02-5.5259 TRA 1.8_7 TC3 -._785 _AU .4181 ._T 5596.1 SGR 459.0 _,_5 86.9

ROE -.6432 RRA -.3220 RE3 .0_64 FAU ,00850 RRT .4170 RRF ,5408 R1T .9952

FOE-1.5632 FRA .6472 FC3 -.0658 _SP 10732 ,S6B 5424.4 R_5 -.0880 R15 .9946

ODE 5.563_ ORA 1.8667 8C3 ._797 F..SP -_75 S61 540I.I ,%2 398.4 THA 3.15

IN(19.7545 VJ 30.156

APO 150.82 V2 34.784

ETC 202.29 CLP-172.81

RAP 288.35 ECC 2.8400

PO CST TIM INJ 2 LAT INJ Z LONG

1446,3 18,25 45.11

5254.3 18.27 267.13

1446.3 18.25 45.11

5254.3 18.27 267.13

1446.3 18.25 45.1J

5254,3 18.27 _67.13

ORBIT OETERMINATION ACCURACY

ST _027.5 SR 357.2 85 I018.7

CRT .9526 ORS -.9192 CSt -.9994

LSA 3211.5 MSA 133.9 SSA 1.9

_LI ..x045.8 EL2 1_8.Z ALF 6l_9

LAUNCH 0ATE FEB 14 1969 FLIGHT TIME 1_,00 ARRIVAL 0ATE JUN ?4 1969

HELIOCENTRIC CONIC OI5TAN(E 373,684

RL 147.75 LAL .00 LOL 145.13 VL 27.751 6AL -4.71 AZL 12/_.68 PICA 174.07 SNA

RP 108.94 LAP -3.04 LOP 320.03 VP 37.552 GaP 2,70 AZP 59.25 TAL 205.30 TaP

RE 112.844 GL -63.98 GP 79.92 ZAL 99.54 ZAP 95.09 ET5 151.62 ZAE 60.41ETE

PLANETOCENTRIC CONIC

C3 249.597 VHL 15.799 DLA -46,84 RAL 57,43 RAO 6571,5 V_L 19.259 PTH 3,09 VHP

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH

50.98 7 36 37 2169.64 5.52 _4.84 5_._ 136.59

129.O2 15 32 39 716.94 5,54 _01._9 522.25 136.59

50,98 7 36 37 2169.64 5.52 54.84 522.22 116.59

129.O2 15 32 39 _716.94 5.54 301.59 322.23 136.59
50.98 7 36 37 2169.64 5.52 54.84 522,22 156.59

I29.02 15 32 39 716.94 5.54 301.59 322,25 156.59

DIFFERENTIAL CORRECTIONS NI0-COURSAE EXECUTION ACCURACY

70E-2.5214 TRA 2.4796 TC3 -.0J56 BAU ,1774 _;T J_O_._ _ _1_6.9 ,,_5 6,15.1

ROE-7.5307 RRA 2.6966 RE3 .0508 FAU-.O0515 RRT .8834 RRF .9843 RTF .9515

FOE-1.6641 FRA .8828 FC3 .0109 BSP 10789 _ 54?8.0 R25 -.0800 R15 .9965

_OE 7.9416 8RA 3.6635 BC3 .0532 FSP -2Od 861 3410.9 SG2 679.5 THA 64.27

129.30 ECC .16421 INC30.8847 Vl 30.156

19.31 RCA 108.07 APO 150.53 v2 34.786

217.24 ZAC 65.74 ETC 256.86 CLP 1_0.50

L_].333 DPA 55.78 RAP 272.85 ECC 5.1077

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8 1_ 47 1569.6 11,30 49.67

15 44 36 116.9 11,31 296.41

8 12 47 1569.6 11.30 49.67

15 44 36 116.9 11.31 296.41

8 12 47 1569.6 11.30 49.67

1_ 44 56 116.9 11.31 296.4J

CR61T DETERMINATION ACCURACY

57 995.8 SR 2764.6 SS 1088.6

CRT .9685 CRS -.9973 CST -.9841

LSA 3124.6 MSA 238.3 55A .9

ELI 2929.2 EL2 233.9 ALF 70.64

LAUNCH OATE FEB 14 1969 FLI_T TIME 13_.00 ARRIVAL C4TE JUN 26 1969

PELIOCENTRIC CONIC

RL 147,75 LAL .{]O

RP 109.93 LAP -3.12

RE 115.Z39 GL -56.0_

PLAN[TOCENTRIC CONIC

C3 BO2.546 VHL _.3_9

LNCH AZMTH LN_H TIME

65.22 e 52 53
114.78 14 45 51

65.22 8 52 53

J|4.78 14 4_ 51

65.22 8 52 53

114.78 14 45 51

LOt. 145.13 VL 27.718 GAL

LOP 323.ZO VP 37.530 GAP

GP 63.BO ZAL 94.9_ XAP

DISTANCE 378.826
-4._6 AZL 146.27 PICa 176.33 SMA

2.755 AZP 31.78 TAL 205.42 TAP
9_.95 ETS 166.43 ZAE 62.98 ETE

129.O8 ECC ,16303 INC58.2714 Vl 30.156

19.75 RCA 108.03 APO 150.12 v2 34.789

_49.74 ZAC 52.65 ETC 294,09 CLP 96.65

OLA -_k_.94 RAL 6J.J2 R_ 6572,8 VEL 30.595 PTH 3.46 VHP 56.0J9 DPA 42.2D

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM

2106.46 .19 44,62 5_10._5 126.94 9 27 _9 1506.5

993.22 .21 320.80 530.66 126.94 15 2 24 393.2

2106.48 .19 44.62 3_0.85 126.94 9 27 59 1506.5

993.22 .21 320.80 550.86 126.94 _5 2 24 393.2

2106.48 .19 44.62 5_0.85 126.94 9 27 59 1506.5

993.22 .21 32D.BO 330.66 126.94 15 2 24 393.2

OIFFERENTIAL CORRECTIONS

TOE 3.5289 TRA .85_0 TO3 -.0499 BAU 2.1681

RO-II,1667 RRA 7.74_5 RE3 ,1956 FAU-.03468

F_E-2.1381 FRA 1.6111 RE3 ,0374 BSP 9_64
BDEJJ.TJID gRA 7.7905 6C3 .L_21 FSP -J69

MID-COURSE EXECUTION aCCURACY

S_T 797.4 _ 3189.2 .T_3 54.5

RRT -.SgO8 _ .9992 RTF -.5576

5G_ 5287.4 R2_ -.0709 R15 .9975

561 5225.2 M,2 656.2 7HA 98.?5

RAP 256.76 ECC14.2079

INJ 2 LAT INJ 2 LONG

4.99 38.63

5.0J 314.81

4.99 38.63

5,01 314.81

4.99 38.63

5.01 314.81

ORBIT _ETERMINATION ACCURACY

ST 716.7 SR 2333.9 SS J398.6

CRT -.9410 CRS -.9998 CST .9337

LSA 2803.5 MSA 240.2 SSA ,4
ELI 2430,4 EL2 232.8 ALF JD6.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69_

LAUNCH CATE FEB 14 J969 FLIGHT TIE J34.00 ARRIVAL 0ATE JUN 78 1969

HELIOCENTRIC CCNIC 0ISTANCE 3_.030

RL 147.75 LAL .OO LOt. 145.J3 VL 27,685 GAL -5,O2 4ZL ZJ.J5 HCA J83.42 S_4A I28,84 EC( .17036 INC68.B544 Vl 30.|56

RP IO8.92 LAP -3.J9 LOP 326.36 VP 37.508 GAP 4,15 AZP 158,82 TAL _5.88 TAP 29,_I0 RCA J06.89 APO 150.79 VZ 34.792

RC ll7.630 GL 5| .59 GP -59.04 ZAL 94,82 ZAP 9],95 £TS 180.31 ZA£ 61,45 £TE 99,06 ZAC 75,29 ETC 62.35 CLP 97.69
PLANE TOCENTRIC CONIC

C31077.470 VHL ]2.825 OLA 64,25 RAL |4,32 RAO 6573,0 VEL 34.623 PTH ],5I VHP 40,350 OPA -73.49 RAP 195.43 ECCJ8.7324

LNCH AZMTH LN(H T[NE L-I TINC INJ LAT INJ LONG |NJ RT A_ INJ AZNTH INJ TIME PO CST TZN INJ 2 LATINJ Z LONG

29.57 15 41 50 5063.34 .57 243.5! 284.6| 25.75 |7 6 ]4 4463.3 -6.63 240.44
150.43 :[ 43 32 3353.07 .58

29.57 15 4! 50 5063.34 .57

150.43 I 43 32 3353.0? .58

29,57 15 41 50 _063.34 .57

150.43 I 43 32 3353.07 .58
OIFFE_NTIAL CORRECTIONS

T02-3.744! TRA 1.910! TC3 -.O949 6AU 3,2169

R0-15,3952 RRA I .6890 RC3 -.L>O_ FAU-'.04948

FOE 3,1552 FRA -,3395 FC3 .O398 8._ o 10|22

80215,8439 6RA 2.5498 6C3 .L_33 FSP -176

LAUNCH DATE FEB 14 J969

HELIOCENTRIC CONIC

RL 147.75 LAL .00 LQ. 145.13 VL

RP |08.91 LAP -3.25 LOP 329.53 VP

RC 120.015 GL 62.88 GP -76.70 ZAL
PLANE TOCENTR JC CONIC

c3 358.921 VHL 18.410
LNCH A2_4TH LNCH T|NE

25.26 13 33 18

J54.74 23 50 34

25,26 13 33 18
154.74 23 50 34

25,26 13 33 18

154.24 23 50 34

0 IFF'ERENTIAL CORr,( TIONS

TOE I .7347 TRA .6089 TC3 -.0288 BAU .5797

ROE-7.5166 I_RA 3.409_ RC3 -.I247 F.AU-.OO617

FO£ 1.6911 FRA -,6589 FC3 ,0158 BSP 11575

80it 7.7141 BRA 3,4631 23 .1279 FSP -_IO

100.79 284.59 25.75 2 39 25 2753,1 -6.62 97.77

243,51 284.61 25.75 |? 6 J4 4465.3 -6.63 240,44

100,79 284,59 25,75 2 39 25 275],1 -6.62 97.72

243.51 _4.6| 25.75 J7 6 14 4463.3 -6.63 240.44

100,?9 _4,59 25.75 2 39 25 2753.1 -6,62 97.7_
NZO-(X_,M,_d_ r]_CUT_ON AC(URACY ORBIT DETERNINATICN ACCURACY

_r _J85,0 _ 307310 _3 54,0 ST 693,2 5R 2695.2 SS 1925.5

RRT .8524 _ -.9999 RTF -,8475 CRT .9655 CRS I .0OO0 CST .9651

3293.fl RZ3 -.0708 RI3 -.9974 LSA 3379.5 MSA 177.2 SSA .9

•_| 3240,? .f_,2 587,6 ?HA 71,16 EL/ 2??7,4 EL2 J75,1 ALF 76.00

FLIGHT TINE |36,00 ARRIVAL DATE JUN 30 1969

OISTANCE _J3._D

27.650 GAL -4.60 AZi. 33.52 /4CA J85,47 _44 J28.60 £CC ,J687J INC36.4796 VJ ]0.156

37,486 GAP 4,J| AZP |_,35 TAL L_0_.79 TAP 29,25 RCA 106,90 APO 150.29 V2 34.796
97,98 ZAP 97,|3 ET$ J97,06 ZAE 81,35 ETE 115,18 ZAC 91 .Ol £TC 81,72 CLP 122.67

OLA 67,93 RAL 344.5_ RA0 6571.9 VEL _|,453 PTH 3,_|' _P L_.239 0PA -78.74 RAP IO3.97 ECC 6.5778

L-I T|NE _NJ I.AT XNJ _ IN] RT A$C JNJ AZNTH IN] TINE PO CST TIM _NJ 2 LAT JNJ 2 LONG

4_4.42 -4._ Z44,O7 25_.66 22,J5 14 56 35 4394.4 -12.05 241.41
]255,00 -4.67 96,58 252.64 22.|5 24 44 49 2655.0 -12.07 93.9_

4_.42 -4.68 244.07 252._ _,15 |4 56 53 4394.4 -I2.0B 24J.41

3255.00 -4.6? _,_8 252.64 22.|5 24 44 49 2655.0 -12.07 93.92

4_4,42 -4._N_ 244.07 25Z.66 22.J5 J4 56 33 4]94,4 -|2.08 241.41

3255.00 -4.67 96._8 25_,64 L:_,J5 24 44 49 2655.0 -12,O7 93.9_

NI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 746,4 _ _95,6 $G3 6_,7 "ST 560,7 5R 2488,1 55 I059.1

RRT .076l RRF -,99f:_0 RTF .0048 CRT -.8|34 CR$ .9989 CST -.8_9Z

_770,3 R_3 -,0841 R|3 -.9958 LSA 2?42.8 NSA 32J .4 SSA I .6

_| _696.1 ,%2 744,J THA 89,08 EL| 25_0,2 EL_ _20,7 ALF 100.56

LAUNCH OATE FEB 14 1969

HELIOCENTRIC CONIC

RL 147.7_ L_L .00

RP 108.89 LAP -3,_10

RC J22.394 GC 63.55

PLAN£TOCENTR|C CONIC

C3 15|.870 VHL JZ,324

LNCH AZMTH LNCH TII_

28.55 J_ 14 8

15].45 _3 16 _6

28.55 13 14 8

J51.45 23 ]6 36

28.55 13 14 8

FLIGHT T[14_ 158.00 ARRIVAL D_T[ JUL Z 1969

01STAN(£ 399,564

LOL 14§,]3 VL 27.613 GAL "4,33 AZL 66,58 H(.A 188.25 .SM_ 128,35 £CC ,16855 INC25.6220 VJ 30.J56

LOP 332.70 VP 37.463 GAP 4.28 AZP 113.40 TAL 202.28 TAP ]0.53 RCA |06.72 APO 149,98 v? 34.800

GP -?8.59 ZAL I0_.34 ZAP 10|.34 ETS 255.74 ZAE 92.02 ETE 17_.49 ZAC 98.54 ETE 141.]9 CLP J73._7

0LA 65.|2 RAL 337,89 RAO 6570,7 _EL J6.529 PTH 2,88 VHP |4.646 OPA -7|.04 RAP 70.5] ECC 3.4994

L-| T_NE IN] LAT IN] LONG _NJ RT ASC IN] A2"NTH IN] T|M_ PO CST TIH IN] 2 LAT IN] Z LONG

4868,08 -JI,69 239,13 242,39 25,45 14 35 J7 4268,I -18_89 235.93

3150.42 -11.68 95.26 242,37 25.45 24 9 6 2550.4 -18.88 92.06

4868.08 -11,69 239.13 242.39 25.45 J4 35 I? 4268.1 -18.89 _3fi.93

3150.42 -1|.68 95._6 24_.37 25.45 24 9 6 2550.4 -18.88 92.06

4868.08 -11,69 239,J3 242.39 25,45 14 35 17 4268.1 -18,89 235.93
151,45 23 16 _6 3150.42 -11.68

OIFFERIENTIAL CORRECTIONS

TOE 4.1658 TRA-2.4_2 TC3 -.1137 8AU .2414

ROE-J.4423 RRA 1.8_148 RC_ .0347 FAU .00_6

r0£ 1.28_6 FRA -.7149 FC3 -.0562 BSP 12423

BOE 4.4084 8RA 3.0443 BC_ .JJ89 FSP -282

95.26 24Z.37 25.45 24 9

MI0-O3LMSE EXECUTION ACCURACY

,%T 3321.7 `%R 2J_6,9 ,%3 B6.3

R_T -.9529 RRF -.9426 RTF ,9983

3949.7 _3 -,1166 RI3 -._9J9
,%1 39|l._ ,%8 550,6 THA J47.78

2550,4 -18.88 92.06

OR_|T 0ETERNINATION _CCURACY

ST 2097.5 5R 905.3 SS 812.O

CRT -.9419 CRS .9365 CST -.9999

LS_ 2407.7 MSA 286.0 SS_ 1.8

ELI 2267.2 EL2 281,4 ALF 157.5]

LAL_CH DATE FEB 14 1969 FLIGHT TINE |40.00 ARRIVAL O_TE JUL 4 1969

HELI_ENTRIC CONIC

RL 147.75 LAL .OO

RP 108,88 LAP -3.34

RC 124.766 GL 61.10

PLANETO_NTR|C CONIC

C3 88.012 VHL 9.381

LNO-_ A_MTH LNCH TINE
32._0 13 29 17

147.80 23 I4 32

32.20 13 29 17

147.80 23 14 32

32.20 13 29 17

147.80 23 |4 32

0IFFERENT[AL CC_RECTIONS

TOE 3.2486 TRA-2.6233 TC3 -.4417 _AU ,_237

ROE .1217 RRA ,O,_FJ9 RC3 -.0543 FAU ,020_6
FOE ].2744 FRA -,7523 FC3 -,2022 BSP 12808

80E 3,3278 BRA 2.6235 BC3 .445J FSP -371

OISTANC£ 405,403

LOL 145,|3 VL 27,576 GAL -4,09 AZL ?_,63 Hr__ 191,24 .T_IA 128,09 ECC ,16885 IN(17,374_ vJ 30.156

LOP 335.87 VP 37.44| GAP 4.49 AZP 107.O6 TAL _30.91 TAP 32.15 RCA 106.47 APO 149.72 v_ 34.805

GP -13.18 ZAL 104,23 ZAP 105.96 ETSL_JO,84 ZA£ 99,32 ETE 207,69 ZAC J03.EJ ETC 176.45 CLP-161.85

DLA 62.02RAL 339.53 RAO 656'3.7 VEL |4.469 PTH 2.63 V_P 11.035 0PA -64.01 RAP 58.01 ECC 2.4485

L-_ T|NE IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TZNE PO CST TIN IN] 2 LAT IN] Z LONG
474_.79 -J7.94 233.10 239.64 29.54 14 48 2! 4143.8 -24.85 229.18

3054.35 -|7.93 93.43 239.62 29.54 24 5 27 2454.3 -24.84 89.5J

4?43.?9 -17.94 233.JO 239.64 29.54 J4 48 21 4|43.8 -24.85 229.J8

_054.35 -17.93 93,43 239.62 29.54 24 5 27 2454,3 -24.84 89.5!

4743.79 -17.94 _33,10 239.64 29.54 14 48 2J 4143.8 -24.85 Z29.18

3054.35 -17.93 93.43 239.6_ 29,54 24 5 27 2454.3 -24.84 89.51

NI0-COURSE EXECUTION ACCURACY GR_IT DETERNINATION ACCURAC_

,%T 4035.6 _ 454.J S(,3 112.9 ST 2233.1 SR 440.9 SS 793.3

RRT ,4_07 RRF ,5787 RTF .9863 CRT .8760 CRS -.9258 CST -.993_

`%8 4061.l R_3 .1453 RJ3 ,9871 LSA _400.2 NSA 222.3 SSA 2.3

`%| 4040,9 `%2 404,8 THA 2,93 EL| 2266,5 EL2 _09.5 ALF 9.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69)

LAUNCH OATE F£8 14 1969 FLIGHT TIME 142.00 ARRrVAL DATE JUL 6 1969

HELIO(£NTRIC CONIC

RL 147.75 LAL .00

RP 108.86 LAP -3.37

RC 127.128 GL 57.87

PLANETC_ENTRIC CCN|C

C3 59.450 VHL 7.710

LNCH AtMTH LNCH T_I4_

35.57 13 52 27

144.43 23 L:_ 54

35.57 13 52 27

144,43 23 20 54

35.57 13 52 27

144,45 23 20 54

DIFFERENTIAL CCRR_CTIONS

TOE 2,6525 TR4-2,2875 TC_ -,8091 BAU ,6618

ROE .9733 RRA -.2977 Re3 -.19G7 FAU .02991

FOE 1.3496 FRA -.7736 rE3 -.4355 8SP 131£7

_E 2.8254 8RA 2.3068 863 .8326 FSP -475

DISTAf_C£ 4JJ ,3OF

LOL 145.13 VL 27.538 GAL -3.86 AZL 76.25 HEA 194.30 SlAA 127.84 £CC .16937 TNC13.7476 VI 30.156

LOP 339.04 VP 37.418 GAP 4,73 AZP 10].34 TAL 199.57 TAP 33.87 RCA 106.18 APO 149.49 V2 34._||
GP -66.92 ZAL 106.52 ZAP 110.69 £75 300.74 ZAE 105.O3 £TE 216.12 ZA( 106.72 ETC 186.04 (LP-154.31

DLA 59.20 RAt 343.23 RA0 6569.1 VEL 13.446 PTH 2.46 VHP 9.051 OPA -57.64 RAP 50.96 ECC 1.9784
L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH |NJ TIH[ PO CST T|N INJ 2 LAT INJ 2 LONG

4636.69 -22.68 226.93 238.82 33.71 15 9 44 4036.7 -29.25 222.27

2977.65 -22.66 91.34 238.80 33.70 24 10 32 2377.6 -29.24 86.68
4636.69 -22.68 226.93 238.82 33.71 15 9 44 4036.7 -29.25 222.27

2977.65 °22.66 91.54 238.80 33.?0 24 1O 32 2377.6 -29.24 86.68

4636.69 -22.68 226.93 2_.62 33.71 15 9 44 4036.7 -29.25 222.27
2977.65 -22.66 91.34 238.80 33.70 24 10 32 2377.6 -29.24 86.68

NI0-GOURSIE [XECUTICN ACCURACY C_ReIT DETERNINATICN ACCURACY

_T 4057,4 SGR 895.4 ,S_3 142.4 $7 2208.7 Sit 134.8 SS 827.4

RRT .8913 RRF .958I RIT .9781 CRT .958| CRS -.9892 CST -.9897
SQB 4IS_.O RZ3 .|715 R|3 .g_15 LSA 2460.6 HSA 219.9 SSA 3.0

_k;| 413_.9 ._GZ _.R THA |1.Z3 ELI 2319.| £L2 L_)O.5 ALr 17.82

LAL.INCH DATE FEB 14 1969 FLIt, bAT TINE 144.00 ARRIVAL DATE JUL 8 1969

HIELZC_ENTRIC CONIC

RL 147.75 LAL .O0

RP 108,84 LAP -3.39

RC 129.481GL 54.55

PLANET_NTRIC CONIC

C3 44.223 _ 6.650

LNO4 A2'NTH INCH TINE

38.58 14 16 54 4547._ -26.D3

141.42 23 Z9 _1 2919.T0 -L_.O2

38.58 14 16 54 4547.r_ -_.03
141.42 23 29 28 2919.70 -Z6.02

38.58 14 16 54 4547._ -26.0_

141.42 23 29 _ 1919.?10 -_.O2
O/FrERIENTfAL (_RRI_CTIONS

TOE 2.43_N_ TRA-J .9533 TC3-1 .j38| BAU .69_L_

ROE .9665 RR4 -.2759 RC3 -.2776 F/KJ .03514
FOE 1.48?6 FRA -.6993 FC3 -.6879 BSP 11263

BOE 2.6241 BRA 1.9727 BC3 1.1715 FSP -44l

0ISTANCE 417.246

LOL 145.13 VL 27.499 GAL -3.63 A21. 78._ _ 197.41 SHA 127.57 £CC .17004 INC11.3844 Vl _O.156

LCP 342.21VP 37,_6 GAP 4.97 AZP 1_0.88 TAL 198.21 TAP 35.r_ RCA 105.88 APO 149.26 v2 34.B1_

GP -60.96 ZAL 108._0 ZAP 1|5.34 £TS 304,59 ZAE |09.7! ETE 217.96 ZAC 109.65 ETC 189.20 CLP-JS| .87

OLA 56.710 RAL _47,37 _ 6_.7 VIEL I2.868 PTH 2.34 VHP 7.858 0PA -51.74 RAP 46.48 £C( J.7278

L-I TIME INJ I.AT JNJ _ INJ RT AE INJ A2'NTH INJ T|I4_ PC) CST TIN INJ 2 LAT |NJ 2 LONG

L_J.O2 2_,67 37.66 J5 32 4J 3947.7 -32.25 2J5.67

89.ZB 238.65 37.66 24 18 7 2319.7 -32.24 83.93

221.0_ 23_.67 31.66 15 32 41 3947.7 -32.25 2J15o67
89._8 238.6_ 37.66 24 18 7 23J9.7 -32.24 83.93

_'_I.O'_ _3_._7 37._6 15 3_ 41 3_47,7 -32.25 215.67

Bg._B 238.65 37.66 24 18 ? 2519.7 -32.24 83.93
NIO-COUR_ _'Y_.CUTION ACCURAC_ ORBIT 0£TERt4fNAT_CN ACCURACY

8GT 4013.3 SGR 1008.6 SG3 165.8 ST 2294.8 SR 842.8 SS 898.7

RRT .89_4 RRF .9713 RTF ._56_ CRT .9670 CRS -.9953 CST -.987!

_t_ 4138.| R_3 .2117 R13 .9716 LSA 2594.4 NSA 230.5 SSA 5.7

_l 4115.5 $412 431.8 THA 12.87 ELI 2436.3 EL2 202.3 ALF 19.69

LAUNCH D4TE FEB 14 1969 FLIGHT TINE 146.00 ARRIVAL DATE JUL IO 1969

HELIOCENTRIC CONIC OlSTAI_E 423.175

RL 147.75 LAL .00 LOL 145.13 VL 27.459 GAL -3.39 AZL 80.28 PICA 200.53 5144 127.31 ECC .17086 INC 9.7187 Vl 30.156

RP 108.82 LAP -3.39 LOP 345.38 VP 37.373 GAP 5.22 AZP 99.11 TAL 196.86 TAP 37,39 RCA 105,55 APO 149.06 V2 34._5
RC 131,823 GL 51.36 GP -5fl.49 ZAL 109.34 ZAP 119,82 ET5 506.55 2AE 113.5_ ETE 217.51 ZAC 112.21 ETC 190.20 CLP-151.36

PLAN[TOCENTR|C CONIC

C3 35.D96 VHL 5.9_4

LNCH AZNTH LN(H Till[

41.28 14 40

138.72 23 38 E'2

41.28 14 40 50

138.72 23 38 22

41.28 14 40 _0

138.72 23 38 22

DIFFERENTIAL CCR_CTIONS

TOE 2.1935 TRA-I.8,_','_4 TC3-I .6244 _AU .7854

ROE .8382 ERA -.2752 RC3 -.4039 FAU .04446

FOE 1.4867 FRA -.7123 FC5-1.0968 8SP 1_287

BOE 2.3482 _RA !.8431 BE3 1.6739 FSP -637

OLA 54.50 RAL 351.48 RAO 6568.4 VEL 12._O9 PTH 2.26 YHP 7.106 DPA -46.27 R4P 43,50 EC( 1.5776

L-I T|NE INJ LAT INJ LONG ]NJ RT A.SC INJ A2'NTH JNJ TIN[ PO _ST TIM INJ 2 LAT INJ E LONG

4473.69 -28.32 215.55 238.89 41.28 15 55 24 3873.7 -34.19 209.59

2876.98 -28.31 87.45 238.87 41.27 24 26 I9 2277.0 -34.17 81.49

4473.69 -28.32 _15.55 2_8.89 41.28 15 55 24 3873.7 -34.19 209.59

2876.98 -28.31 87,45 238.87 4|.27 24 26 J9 2277.0 -34.17 81,49

4473.69 -28.32 2|_,55 2_.89 41.28 15 55 24 3873.7 -34.19 209.59

2876._ -28.31 87.45 238.87 41.27 24 26 19 2277.0 -34.17 81.49
NIO-COURSE EXECUTION ACCURAC_ C_IT 0£TERNINATION ACCURACY

_,,T 4173.2 _ 1047.0 ,%3 196.3 ST 2_09.2 SR 822.4 SS 909.7

RRT ._£'Z? RRF .97_ RTF .9651 CRT .9719 CRS -.9972 CST -.986_
4302._ R23 .2Ill R13 .9698 LSA 2605,7 MSA 216.6 SSA 4.6

SGI 4284.5 SG2 393.1 THA 13.15 ELI 2444.5 EL2 182.8 ALF 19.20

LAUNCH DATE FEB J4 1969 FLIGHT T_NE 148.D0

I'_LIOCENTRIC CCNIC

RL J47.73 LAL .O0

RP 108.79 LAP -3.39

RC 134.153 GL 48.39

PLANETOCENTR_C CONIC
C3 29.139 VHL 5.398

LNEH A2'NTH LNCH TINE
43.65 15 3 47

136.35 23 47 _8

43.65 15 3 47

136.35 23 47 28

43.65 15 3 47
136.35 23 47

OIFFERIENTIAL CORRECTIONS

TOE 2,0670 TRA-1.6639 TC3-2.0799 BAU .8_09

ROE .7396 ERA -,2271 RE3 -,4726 FAU ,D5027

FOE 1.4970 FRA -.6520 FC3-1.4935 BSP 13771

8OE 2.1954 _RA 1.6793 8C3 2.1329 FSP -727

ARRIVAL DATE JUL 12 1969

12?.04 £(C

39.14 RCA

216.10 ZAC

.I7179 IN( 8.4769 vf ,'10.156

105.21APO 148.86 V2 34.833

IJ4.54 ET( 19(3.34 CLP-151.68

0ISTANCE 429.106

LCL 145.|3 VL 27.419 GdL -3.15 AZL 8I.S2 HC4 203.66 .,?#,IA

bOP 348.56 VP 37.351 GAP 5.47 AZP 97.77 TAL J95.48 TAP

GP -50.5_ZAL 109.96 ZAP J24.01ET8 307.8J ZkE 1_6.74 ETE

OLA 52.58 RAL 355._O RAO 6368.2 VEL 12.268 PTH 2.21 VHP 6.619 DPA -41.23 RAP 41 .56 ECC 1.4796

L-I TIME |NJ I.AT INJ LONG INJ RT ASC INJ A214TH INJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG

4411.?2 -29.87 210.6_ 239.45 44.48 16 17 19 3811.7 -35.40 204.16

2845.37 -29.85 85.B7 239.44 44.48 24 34 53 2245.4 -35.39 79.42

4411.72 -29.87 210._ 239.45 44.48 16 17 19 3811.7 -35.40 204,16

2845.37 -_J.85 85.87 _39.44 44.48 24 34 53 2245.4 -35.39 79.42
4411.72 -L_.B7 210._ 239.45 44.48 16 17 19 3811,7 -35.40 204.16

_45.37 -_J.85 8_.87 239.44 44,48 24 34 53 2245.4 -35.39 79,42

MIO-COJRS_ EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY
SGT 4278.3 SGR IO16.8 .%3 218.9 5T 2361.9 SR 794.1 55 929.8

RRT .9243 RRF .9787 RTF .9608 CRT .9741 CRS -.9981 CST -.9862
St_ 4397.5 R23 .2189 RI3 .9652 LSA 2651.2 NSA 211.3 SSA 5.5

SGI 4381.1SG2 378.9 THA 12.48 ELI 2486.0 £L2 170,5 ALF '|8.22
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4, 1968-69

LAUNCH CATE FE6 14 J969

HEL |OCENTRZC CONIC

RL 147.7_ LAL .00

RP 108.77 LAP -3.38

RE 136.471 GL 45.63

PLANe TOCENTRXC CONIC

C3 25.003 VHL 5,000

LNCH A.TMTH LNCH TINIE

45.72 15 75 48

134.?B 0 0 40

45.72 15 25'48

134.28 0 0 40

45.72 15 25 48

134.28 0 0 40

DIFFERENTIAL CCRR[C TION S

TC£ 1 .9835 TRA-|.5127 TC3-2.5349 8AU .8_13

ROE .6567 RR4 -.1770 RC3 -.5]04 FAU .05422

FOE I .4860 FRA -.5624 F(3-1.8774 BSP J40_lO

BD£ 2.0894 8RA |,52_ 8(3 2.5858 FSP -78_

LAUNCH 0ATE FEB 14 1969

FLIGHT T|N_ 150.00

01STANCE 4]5.035

LC_ 145,13 VL 27.378 GAL -2.89 AZL 82.49 HCA 206.8J S,WA

LOP 351.74 VP 37.329 GAP 5.7I AZP 96.7! TAL |94.08 T4P

GP -46.13 ZAL I|0.1| ZAP 127.89 £TS 308_75 ZA£ 119.32 ETE

ARRIVAL CATE JUL 14 ]969

126.77 £CC .17284 IN( 7.5108 Vl 30.156

40.89 RCA I04,86 APO 148,68 v2 34.841

214.26 ZAC 116.72 ETC 190.08 CLP-152,40

OLA 50.95 RAL 359.42 RA0 6568.0 _L 12.099 PTH

L-I TINE IN| LAT |NJ LONG IN| RT A_ IN| AZNTH IN| TINE PO
4359.18 -]0.90 206.L_ 240,36 47.27 J6 38 27

2821.86 -30.89 84.55 240.34 47.27 0 47 42

4559.18 -30.90 206,2"Z 240.36 47.27 16 38 27

2821.86 -30.89 84.55 240.34 47.27 0 47 42

4359.18 -30,90 206.L_Z 240.36 47.27 16 38 27

2821.86 -_0.89 84.55 240.34 47_27 0 47 42

2.17 VHP 6.303 0PA

H£LIOCENTRIC CONIC

RL 147.75 LAL .0(3
RP 108.74 LAP -3.36

RC 1_.775 GL 43.06

PLANETO(ENTRIC CONIC

C3 21.993 Vl._. 4,690

LNCH AZMTH LNCH TIME

47.54 _5 47 2
132.46 0 IO J5

47.54 15 47 2

132.46 O |0 15

47.54 15 &7 2

132.46 0 |0 15

0IFFERENTIAL CORRIECTION5

TDE 1.9204 TRA-I,37t2 TC3-2,9_54 BAU ,B_46

RDE ,3872 RRA -.134| RC3 -.5283 FAU .05685

FD£ 1.4519 FRA -,4600 FC3-2.2377 8SP 14340

BO£ 2.0082 BRA 1.3778 8C3 3.0426 FSP -830

-36.62 RAP 40,36 ECC J.4||5

CST TIN !NJ 2 LAT IN| Z LONG

3759.2 -36.13 199.37

2221.9 -36.12 77.70

3759,2 -36.13 199.37

2221.9 -36.12 77.70

3759,2 -36.I3 I99.37

L_21,9 -36.12 77.70

ORBIT DETERMJN4TZON 4CCURACY

ST 2419.1 SR 758.8 SS 942.7

CRT .9757 CRS -.9986 CST -.9856

LSA 2697,0 N$A 206.9 SS4 6.6

EL/ 2530.3 EL2 158.9 4LF 17.09

ARRIVAL 04TE JUL 16 1969

NI0-COURSE EXECUTION kCCURACY

SC-T 4376.6 St.,R 964.6 SG3 236.1

RRT .9"21_ RRF .9744 RTF .9565

SGB 4481.6 R_3 .LP235 RI3 ,9604

_,J 4466.5 _ 367.5 THA 11.56

FLIGH4r TII4E |5_.00

126.49 £CC .17401 INC 6.7340 V! ]O.156

42.6| RCA 104.48 APO 148.50 V2 34.950

2|2.24 ZAC |J8.79 ETC 189.65 CLP-153.34

OISTANC£ 440.956

LCL |15.13 VL 27,_37 GAL -2.63 AZL 83,27 H_ 209.96 SMA

LOP 354.91 VP 37.307 GAP 5.96 A2'P 95.84 TAL J92.66 TAP

GP -42.20 ZAL 109.85 ZAP 131.45 ET$ 309.54 ZAE 121.41ETE

0LA 49.50 RAL 3.28 RAD 6567,9 V1EL 1J.974 PTH 2.13 VHP 6.102 OPA -32.41 RAP 39.73 ECC 1.3620

L-! TXNE IN| LAT _NJ _ |NJ RT A_ IN| 4214TH _NJ T_I4/. PO (_T TIH !NJ 2 LAT ]NJ _ LONG
4314.I2 -3|.60 _2.33 241.60 49.69 16 58 56 3714.1 -36.55 195.16

2804.29 -31.58 83.47 241.59 49.68 , 0 56 59 LP204.3 -36.54 76._O
43|4.12 -31.60 L:_0Z.33 241._0 49,69 16 58 56 3714.1 -36.55 195.16

2804.29 -3|,58 83.47 24J.59 49.68 0 56 59 LYdO4.3 -36.54 76.30
43|4.|2 -31.60 2OE.33 241.60 49.69 16 58 56 37J4.1 -36.55 195.16
2804.29 _31.38 8_,47 241.59 49.68 0 56 59 L_4.5 -36.54 76._O

N|D-CCUR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCLPR_C_

• ",_T 4478.5 S(_R 907.7 ,_,3 248.9 ST 247_.0 SR 721.6 Ss 945.7

RRT .9|68 RRF .9678 RIT .9527 CRT .9772 CRS -.9991 C$T -.9850

S(_ 4_69.5 R_3 .2"224 RI3 .9561 LSA 2735.9 MSA 202.2 SSA 7,7

ST,J 4553.6 _W;2 356.4 THA 10.59 ELI 2571.0 EL2 147,2 ALF 15.97

LAUNCH OATE FEB 14 1969

HELIO(ENTRIC CONIC

RL 147.75 L4L .00

RP 108.71L4P -3.32

RC 141.067 GL 40.67

PLAN(TO_ENTR!C _ON!C

C3 19.725 VHL 4.441

LNCH A7MTH LNCH T_N_

49.13 16 7 40

130.87 O _ 17

49.13 16 7 40

150,87 0 _ |7

49.13 16 7 40

230.87 0 20 _7

FLIGHT TINE 154.00 ARRIVAL CATE JUL IB I969

0ISTAN(E 446.868

LOL 145.13 VL 27.296 G_L -2.36 AZL 83.9J _A

LOP 358.09 VP 37.285 G_P 6.21 AZP 95.11 TAL

GP -38.73 ZAL 109.20 ZAP 134.70 ETS 310.21 ZAE

213.11 SM& 1_6.22 £CC .17530 INC 6.0924 Vl 30.156

191.21 TAP 44.33 RCA 104.09 APO 148.35 v2 34,860

I23.08 ETE 210.21 ZAC 120.8! ETC 189.14 CLP-J54.38

0LA 48.26 RAL 7,13 RAO 6_67.8 VEL 11.879 PTH 2.11 VHP 5.982 0P4 -28.58 RkP 59.53 ECC J,3746
L-_ T|I_ |NJ LAT |NJ LONG |NJ RT A_ '[NJ 42t47H |NJ T|I_ FO CST T_M INJ 2 LAT _NJ 2 LONG

4275.20 -32.05 198.90 243.18 51.76 17 18 55 3675._ -36.76 ;9_,4_

2791,03 -3_.04 82.59 243.17 51.75 I 6 48 219J.0 -36.75 75.17

4275.20 -32.05 |_.gO 243.18 51.76 17 18 55 3675.2 -36.76 191_48
_791.03 -32.04 8_.39 _43.17 51.75 ! 6 48 2191,0 -36.75 75.17

4275.210 -32.05 1_.90 243,18 51.76 17 18 55 3675.2 -36.76 191.48

2791.03 -3_.04 82._9 243.17 51,75 | 6 48 2191,0 -36.7fi 75.17

OlFFERENTIAL CORR1ECTIONS NIO-COUR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8723 TRA-1.2326 TC3-3.457| BAU .9_Z3 _T 4579.2 _GR 85_.3 S_3 _57.6 ST 2521.1 SR 686.7 55 941.1

ROE ,5304 RRA -.O9_1 RC3 -.5_6 FkU .058_8 RRT .9_06 RRF .9589 RTF .9493 CRT .9789 CR5 -.9994 CST -.9845

FOE 1.4016 FRA -.3493 FC3-_.5578 BSP J4644 _ 46_7.9 R_3 ._164 RI3 .9521 LS4 2770.3 MSA 197.2 SSA 8.8

BOE 1.9460 _RA 1.2365 8C3 3.4976 F_P -860 S_! 4644.9 S_2 347.3 THA 9.67 EL1 2609.5 EL2 135,6 ALF 14.97

LAUNCH 0ATE FEB 14 1969 FLICd.IT TIN[ |56.00 ARRIVAL 0_T£ JUL 20 1969 :

H£LICX_ENTRI( CONIC 0IST_N(E 4_.770

RL 147.75 LAL .00 LOL 145.13 VL 27._54 GAL -2.08 42_. 84.45 _ 216.27 SMA 125.95 ECC .17672 IN(: 5.5506 V! 3<3.156

RP 108.68 LAP -3.28 LOP 1.27 VP 37.264 GAP 6.46 AZP 94.48 TAL 189.75 TAP 46.02 RE4 103.69 APO 148.21 V2 34.870
RE 143.344 GL _.42 GP -35.66 ZAL |08.2| ZAP 137166 ET$ 310,79 Zk£ 124.4| ETE 208.23 Z4C 122.79 ETC 188.62 CLP-155.47

PLAN_TCX_ENTR|C CONIC

C3 17.971 VHL 4.239 OLA 47,|8 RAL 10.99 RAO 6567.7 VlEL 11.805 PTH 2.09 VHP 5.921 OPA -25.J0 RAP 39.67 ECC J,_95H

LNCH AZMTH LNCH T!14[ L-| T|NE /IN| |.AT _NJ _ |NJ RT A_ |NJ AZNTH IN| T_NE PO CST TIN IN| 2 LAT !NJ 2 LONG
50.54 16 2? 55 4241.25 -32,34 193.87 245.09 53.55 17 38 37 _641.3 -36.84 188.25

129.46 O }0 51 2781.13 -32,33 8|.89 245,08 53,54 ; 17 12 2181.1 -36.83 74.27

50.54 16 27 55 4241.25 -3_.34 193,87 245,09 53.55 17 _8 37 3641.3 -36.84 188.25

129.46 0 30 51 2781,13 -32.33 81.89 245.08 53,54 I 17 l_ 2J81.I -36.83 74.27

50.54 16 27 55 4241.25 -32._4 195.87 245.09 53.55 17 88 37 _,641.3 -36,84 188.25

129.46 0 30 51 278|,|3 -32.33 81.89 245.08 53.54 I 17 12 _181.1 -36.85 74.27

DIFFERENTIAL CCRR£CT|ONS NI0-_E EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

t0E 1.8_12 TRA-I.0915 TC3-3.905_ 8AU .9466 S_T 4673.5 S(_ BOI.O 563 262.5 St 2569.0 SR 656.7 SS 931.8

ROE .4849 RRA -.0676 RE3 -.5|96 FAU .05857 RRT .9023 RRF .9473 RTF .946! CRT .9809 CRS -.9997 CST -.9839

F_E 1,3426 FRA -.2332 FC3-2.8217 B_P 14879 S_ 4741.7 R_3 ,_065 R13 .9485 LSA 2804.0 MSA J9_.Z SSA 10.1

BOg 1.9002 BRA ! .0936 8C3 3,9399 FSP -872 ,%1 4729.4 5(12 341.2 THA 8.84 ELI 2648.8 EL2 123.9 ALr 14.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_

LAUNCH OAT[ F£B 14 1969

HEL]OCENTRIC CCINIC

RL 147.75 LAL .00

RP 108.65 LAP -3.23

RC 145.608 GL 36.28
PLANETOCENTR[C CONIC

C3 16.5_ VHL 4.075

LNCH AZNTH LNCH TIE

51,79 16 48 O

128.21 O 41 59

51.79 16 48 0

128.21 O 41 59

51.79 16 48 0

228.21 0 41 59

FLIGHT TIE 158.00 ARRIVAL GATE JUL 2'Z 1969

DISTANCE 458,660

LOL 145.13 VL 27.212 GAL -1.78 AZL 84,92 HCA 219.44 514A 115,68 ECC .J7828 INC 5.0843 Vl 30.156

LOP 4.46 VP 37.243 GAP 6.72 AZP 93,93 TAL 188.27 TAP 47.70 RCA 105,27 APO 148.0_ V2 34.880

GP -32,96 ZAL 106.91ZAP 140,35 ET$ 3J|.28 ZJ£ |25.46 ET£ 206.37 ZA_ 124.75 £TC 188.|2 ELP-156.58

OLA 46.24 RAL 14.90 RAO 6567.7 VEL 11.746 PTH 2.07 W'tP 5.904 OPA -21.93 RAP 40.10 [CC 1.2750

L-I TINE INJ LAT INJ LONG [NJ RT kS( INJ AZeMTH INJ TINE FO C$T T|N ;NJ 2 LAT INJ Z LONG

4_11,47 -52._0 193.1B 247.51 55.10 17 58 12 3611.5 -56.B2 185.40

2773,94 -32,49 81,35 247,30 55,09 I 28 13 2173,9 -36,81 75.57

4211.47 -32.50 193.18 247.31 55.10 17 58 J2 3611.5 -36.82 185.40

2773,94 -32,49 81,35 247,30 55,09 I 28 13 2173,9 -36,81 75.57

4211.47 -32_50 193.18 247.31 55.J0 17 58 12 3611.5 -36.82 J85.40

2773.94 -32.49 81.35 247.30 55.09 J 28 13 2173.9 -36.81 73.57

OIFFERI[NTIAL CCRRI[CTIOI_ NID-O3JRSE EXECUTION ACCURACY ORBIT DETERtAINATIC_ ACCURACY

roe 1.80_3 TRA -.951Z TC3-4.3504 8AU ,9713 SGT 4770.3 t/vR 756.4 $G3 264,9 ST 2608.1SR 630.2 SS 915.3

ROE .4475 RRA -,0433 RC3 -.5032 FAU .O5825 RRT .8931RRF .93}3 RTF .9436 CRT .9852 (RS -,9998 (5T -.9852

FOE 1.2735 FRA -.12_9 FC3-3.0397 8SP 15193 S_ 4829.9 R23 .1918 R13 .9456 LSA 2828.8 NSA 186.6 SSA 11.4

BO£ 1.8606 _RA .9522 BC3 4.3794 FSP -881 SG1 4818.1SG2 3_.9 THA 8.10 ELl 2680.8 £L2 J12.0 ALF 15.39

LAUNCH DATE FEB 14 J969 FLI_aWT TINE J_O,DO

H£L IC(ENTRI C CONIC

RL 147.75 L_L .00

108.61 LAP -3.16

RE 147.857 GL ._4.24

PLAN[ TOC[NTR 1C CONIC

C3 15.492 _ 3.936
LNO'I AZIATH LNCH TIME

52.92 17 8 4

127,08 0 53 42

52.92 17 8 4

J27.08 O 53 42

52.92 17 8 4

127.08 0 53 42

ARRIVAL 04TE JUL 24 1969

OISTANC£ 464.539

LOL 145713 VL 27.170 GAL -1.48 AZL 85.32 H_ 2LP'Z.61 S_AA 125.40 ECC ,17998
LOP 7.64 VP 37.223 GAP 6.97 AZP 93.45 TAL 186.77 TAP 49,37 RCA 102.83

GP -30._7 2AL 105.3| ZAP 14_.8| ETS 3|I,87 2AE 126.30 ETE 204.65 2AC 126.72

01.A" 45.3_ RAL 18.89 RAD 6567.6 VEL 11.699 PTH 2.06 VHP 5.92'00PA -19.03
L-| TINE INJ L.AT INJ LONG INJ RT AS( |NJ AZtATH INJ TIME PO (ST TIM

4185,19 -32,97 190,78 249.83 56,45 18 17 50 3585,2

2769.09 -32.56 80,95 249.82 56.44 I 39 51 2169.1

4185.19 -32.57 190.78 249.83 56.45 18 J7 50 3585.2

Z789.D9 -_2,56 80,95 249.82 56,44 J 39 51 2169,J

4185.19 -32.57 190.78 249.83 56.45 18 17 50 3585.2

2769.09 -32.56 90.95 E49.82 56.44 I 39 51 2169.1

DIFFERENTIAL CORreCTIONS

TOE 1.7793 TRA -.8064 TC3-4.7795 8_J ._:J49

ROE .4176 RRA -.0_ R(3 -.4823 rbUJ .05734

r0£ |,L_O6 FRA -.0108FC5-3.2043 8_P 15501

JOE 1.8277 BRA .806_ BC3 4,8038 FSP -882

IN( 4.6766 VJ 30.156

APO |47.97 V2 54.891

ET6 187.65 CLP-157.70

MI_oCOUR_NE EXECUTION ACCURACY

S_T 4864.0 SGR 718.3 S_3 265,1

RR7 .88F_ RRF .9JC_3 RTF .9416

4916.7 1_3 ,J747 RJ3 .9432

$GI 49_5._ SG2 335.4 THA 7,46

RAP 40.77 ECC 1.2550

INJ _ LAT INJ 2 LONG

-36.72 18_.88

-36.71 73.05

-36.72 182.88
-36.71 73,05

-36.72 182.88
-36.71 _.o5

ORBIT DETERNINATION JCCt.kqAC_

ST _640.6 SR 608.2 SS 894.8

CRT .9857 CRS -.9995 CST -.9825

LSA _847.9 NSA 181.0 SSA 12.7
ELJ 2707,9 EL2 J0O,0 ALF 12.81

LAUNCH OATE FEB 14 1969 FLIGHT 71_#_ 162.00 ARRIVAL OAT[ JUL 26 1969

HELIOCENTRIC CONIC

RL 147.75 LAL .00

RP 108.58 LAP -5.09

RC 150.092 GL 52.26
PL_N_TOCENTRIC CONIC

C3 14.6_8 VHL 3.823

LN(J-I ATNTH LI_H TIME

53.98 17 28 19
126.02 1 5 56

53,98 17 28 19

126.02 1 5 56

53.98 17 _8 19

126.02 J 5 56

0ISTANCE 470.406

LOt 145.13 VL 27.126 GAL -1.16 AZL 85.68 PICA 225.78 SaAA 125.13 ECC .18183

LOP 10.82 VP 37.203 GAP 7.23 AZP 93.01 TAL 185.25 TAP 51.05 RCA 102,36

GP -28,46 2AL 103,44 ZAP 145,05 ET5 311,97 ZAE 126,97 ET£ 205,07 2AC 128.69

DLA 44.60 RAL 22.96 RAO 6587.6 VlEL J1.662 PTH 2.0_ VHP 5.962 OPA -16.37

L-| TIHE INJ LAT INJ LONG INJ RT AS( JNJ AZNTH INJ TII_ PO CST TIN

4161.77 -32.56 188,61 252.64 57.64 18 37 41 3561,8

2766,55 -32,5A 80.70 252,63 57,63 I 52 3 2166,5
4161.77 -32,56 188,61 252.64 57.64 18 37 41 3561.8

2766.55 -32.54 _0.?0 252.63 57.63 | 52 3 2166.5

4161.77 -32.56 188.61 252.64 57.64 IB 37 41 3561.8

2766.53 -32.54 80,70 252,63 57.63 J 52 3 2166.5

INC 4.5150 VJ 30.156

APO 147.89 v_ 34.90_

ETC 187.18 CLP-158.SO

DIFFERENTIAL CORRI[CTIONS

TOE 1.7534 TRA -.6578 TC3-5.1853 BAU 1.0173

ROE .3934 RRA -.O059 RC3 -.4581FAU ,0_595

FOE 1.1239 FR_ .0933 FC5-3,3|37 8,_ ° 15822

80£ 1.7970 _RA .6578 8C3 5._055 FSP -879

NIO-CCI_SE EXECUTION ACCURACY

S_T 4954.1 SGR _:_5.9 $G3 263,4

RRT .8698 RRF .8981R1T .9402

_(_ 5001._ IR_ .1552 RJ3 .9414

s_l 4990.0 _2 336.0 THA 6.90

RAP 41.63 [CC 1.2406

INJ 2 L_T INJ 2 LONG

-36,56 180.61
-36.55 7Z.70

-36.56 180.61

-36.55 72.70
-56.56 180.61

-36.55 72.70

ORBIT 0ETERNINATION ACCURAC_

ST 2662,9 SR 589.7 SS 869.0

CRT .9884 CRS -.9988 CST -.9817

LSA 2857,1NSA 175.1 $SA 14.2

£1._ 2726.0 EL2 87.6 ALF J2,36

LAUNCH D_TE FEB 14 1969 FLIGHT TIE 164,O0 ARRIVAL DATE JUL 18 1969

HELIOCENTRIC CONIC

RL 147.75 LAL .OO

RP 108.54 LAP -3.0|

RE J52.312 GL 30.33

PLANETOCENTRIC CCN|C

C3 15.930 W.IL 3.732

LNO_ AZIdTH LNCH TINE
54.99 17 48 52

125.01 ! 18

54.99 17 48 52

125.01 1 18 39

54.99 17 48 52

125.01 1 18 _3

0I$TANC£ 476.260

LCL 145.13 VL 27.085 GAL -.84 _ZL _6.0J Hr_ 228.95 S_AA 124.86 ECC .18385

LOP 14.01 VP 37,183 GAP 7,49 AZP _;.62 TAL 183,72 TAP 52,67 RCA 101,91
GP -26.58 ZJL J01,33 ZAP J47,JJ ET$ 3J_,J6 2_ 127.50 ET£ _O1,63 2AC 130,68

OLA 43.86 RAL 27.13 RAO 6567.5 VEL 11.633 PTH 2.04 VHP 6.026 0PA -13.9_

L-I TIME INJ LAT INJ _ INJ RT AS( INJ A2NTH INJ TIHE PO CST TIN

4140.78 -32.45 186.63 255.71 _8.70 18 57 52 3540.8

2766._1 -32.44 8D.59 255.7J 58.69 2 4 45 2166,2
4140.78 -32.45 186.63 255,71 58.70 18 57 52 3540.8

2766._I -32.44 80.59 255.71 58.69 2 4 45 2166,2

4140,78 -32.45 186.6_ 255.71 58.70 J8 57 52 3540,8

2766.21 -32.44 80.59 255.71 58.69 2 4 45 2166.2

DIFFERENTIAL CORRECTIONS

TOE 1.7284 TRA -.5006 T(3-5.5584 8AU 1.0_3

ROE .3745 RRA .OO95 RC3 -.4_20 F_U .05418

FOE 1.0478 FRA ,1957 FC5-5._74 8SP 16097
_OE 1.7685 BRA .5OO7 8C3 5.5751 F.%° -867

IN( 3.9902 Vl _O.156

APO 147.82'V2 34.914
ET( 186,75 CLP-159.88

RAP 42.65 ECC 1.2293
INJ 2 LAT INJ 2 LONG

-36.35 178.56

-36.32 72.53
-36.33 178.56

-56,52 72.55

-36.35 178.56

-36,32 72.53

CR8IT 0ETERNINATIC_ ACCURAC_

ST 2675.4 SR 575,! 5S 840.8

CR7 .9911CRS -.9973 (ST -,9806

LSA 2857.7 HSA 169.9 SSA 15.7

ELI 2735.5 EL2 75.0 ALF 12.04

NI0-CCX_Sg E_CUTION ACCURACY

5_T 5039.0 _R 659.5 5G3 2_.3

RRT .8531 RAT" .8775 RIT .9_87

S_8 5081.9 _3 .1370 R13 .9398

S_1 5070.6 S_2 339.8 THA 6.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH DATE FEB 14 1969 FLZGHT TIME 166.00 ARRIVAL DATE JUL 30 1969

HELIOCENTRIC CONIC DISTANCE 482.I00

RL 147,75 LAL .OO L(_.. J45.|3 VL Z7.043 GAL -.50 AZL 86.30 HCA 232.|3 SMA J24.59 ECC .18603 INC 3.6952 vJ 30.156
RP J08.50 LAP -Z.92 LOP t7.20 VP 37.163 GAP 7.76 AZP g_.27 TAL 182.17 TAP 54.30 RCA i0| .42 APO J47.77 v2 34.926

RC 154.516 GL 28.43 GP -24.92 ZAL 98.99 ZAP 149.0J ETS 312.25 7/_E |27.93 ETE 200.34 ZAC 132.69 ETC 186.35 CLP-160.95
PLAM[TOCENTRI( CONIC

C3 13.401 VHL 3.66! OLA 43.J4 RAL 51.39 RAO 6567.5 V[L 1|.610 PTH 2.03 VHP 6.107 OPA "ll .66 RAP 45.83 ECC 1.2205
LNCH AZNTH LNCH TIME L-I TINE INJ LAT

55.99 J8 9 52 4J21.62 -32.26

124.01 I 5l 59 2768,43 -5_._5
55.99 18 9 52 412J.62 -32.26

124.01 I 3J 39 2768.43 -32.2S

55.99 J8 9 52 4J2J.62 -32.26
J24.OJ ; 3J 39 2768.43 -32.E5

DIFFER1ENTIAL CCRR[C TIONS

TOE | .70|_. TRA -.5_ TE3-5o8907 8_M.I 1.0578

• 3596 RRA .0250 RE3 -.a057 FAU .05219
FOE .9715 FRA .L_I4 FC3-3.3715 8SP 16333

BOE 1.73_ _A .5374 BE3 5.9047 FSP -849

LAUNCH OATE FEB |4 19_9

HIlL [OCEN TR| C CONIC

RL 147.75 LAL .00 LQ. |45.13 VL

RP 108.47 LAP -2.82 LCP 20.39 VP

RC 156.704 GL 26.56 GP -23.44 ZAL
PLAMETOC[NTR IC CONIC

C3 ]3.0_3 V_ 3.607 OLA 42.40 RAL
LNCH AZNTH LNCH TINE L-| T_I4E IN| I.AT

57.02 J8 31 26 4103.83 -31 ._!

122.98 ! 44 45 2773.52 -31.97

57.0= ° 18 31 26 4J03.83 -31._

122.90 J 44 45 2773.52 -3J.97
57.02 18 31 26 4|03.85 -31.9_

122.98 | 44 45 2773,52 o31.97

O IFF£R_NTIAL CCRR1ECTIONS

TOE | .6583 TRA -,1733 T(3-6.189_ 8AU 1.0788

ROE .3453 RRA .0334 RC3 -.38J4 FAU .05015
FOE .8814 FRA .5715 IRC3-3.3366 8SP 16716

901[ 1.6939 BRA .1765 8C3 6.2000 FSP -843

INJ LONG INJ RT AS_ INJ AZNTH INJ TINE PO CST TIM INJ 2 LATINJ Z LONG

|84.78 259,05 59.65 19 18 33 352|.6 -36.02 176,65

_.66 259.04 59.64 2 17 47 2168.4 -36.0| 72.54

184.78 259,05 59.65 19 18 33 3521.6 °36.02 |76.65

_0.645 259.04 59.64 2 17 47 2J_.4 -36.0| 72.54

184.78 259,05 59.65 19 18 33 5521.6 -36.02 |76.65

80.f_ 259.04 59.64 2 17 47 2|68.4 -36.0| 72.54

NIO-C_UR_E EXECUTION I_CURACY ORBIT OET[RMINATION ACCUR4CV

SGT 51|9,7 SGR 838.4 SG3 256.2 ST 2674.6 SR 563.2 SS 809.|

RRT ,8_6 RRF .8556 RTIr ,9381 ERT .9937 CRS -.9948 EST -.9795

5159.4 _3 .J185 RJ3 .9389 LSA 2845.7 N5A 164.7 SSA 17.2

SC,I 5147.8 S_. 344,8 TPIA 8.00 ELI 2732.6 EL2 6J.7 ALP ||.82

FLI_4T TINE |_.00 ARRIVAL OATE AUG J J969

235.3! 5NA 124.33 ECC .18839 IN( 3.4244 V| 30.156

180.61 TAP 55._PZ RCA 100.9| APO 147.75 VZ 34.938

128.27 ETE 1_.17 ZAC J34.73 ETC |85.97 CLP-162.OO

OIST/a_'E 481.925

27.O01 GAL -.14 421. 86.58 /.IC4

37.144 GAP 8.03 A2P 91.95 TAL

9_.44 ZAP 150.76 [TS _12.2J ZI_E

35.73 RAO 6567.5 V[L 11.593 PTH 2.03 VHP 6.204 OPA -_).57 RAP 45.13 ECC !.2|42

JNJ LO_ IN| RT AS( |NJ A2147H JNJ TIN[ PO (ST TIN IN| 2 LAT IN| Z LONG

183.01 _2.81 _(J.5_ 19 39 49 3503.8 -35.63 174.85

80._ L_,.{d) 60.51 2 30 58 2173.5 -35.62 72.77
183.0J _.61 60.55 19 39 49 3503.8 -35.63 |74.85

B0.9_ L_._O _O.51 2 30 58 2173.5 -35.62 72.77

183.01 162.81 60.53 J9 39 49 3503.8 -35.63 J74.85

BO,_'_ _.._0 60.51 2 30 58 2173.5 -35.62 72.7?
N|0-_ EX[CUTION ACCURACY ORBIT 0ETERNIN_TION ACCURAO'

Jk_T 5197.7 SGR 617,8 SG3 250.3 ST 2639.6 SR 549.0 $S 762.3

RRT .8242 RRF .83|2 R1T .9389 CRT ,9960 CRS -.9909 EST -.9777

5234._ RZ3 .O950 R13 .9396 LSA 2797.5 WSA 158.2 SSA !8,9

$_1 52"_.8 S(_ 348.2 THA 5.62 EL| 2695.7 EL_ 47.9 ALF 1|.71

L*U_CH e_rE FEB 14 1969

_L iO_ENTRI C CONIC

RL |47.75 LAL .08

RP 108.43 LAP -2.71

RC |58.875 GL 24.70

PLAI_ TOCENTR | C CONIC

C3 J2.757 VML 3.572

LNCM AZMTH LNCH TIME

58.10 18 53 36

121.90 | 57 47

58.|0 18 53 36

J21.90 J 57 47

58.;0 |8 53 36

FLIGHT TIM( IT0.D0 _IVAL DATE AUG 3 1969

OI STAN(E 493,735

LOL 145.13 VL 26.959 GAL .23 AZL 86.83 H(A 238.49 5NA |24.06 ECC .19095 IN_ 3.|754 VI 30.156

LOP 23.58 VP 37.125 GAP 8.3| AZP 9|.66 TAL |79.04 TAP 57.54 REA 100.37 APO |47.75 VE 34.95J

GP -22.|1 ZA L 93.7_ ZAP 152.38 (TS 3|2,08 Z_ |28.55 ETE |98,12 ZAE 136.79 ETC |85.60 CLP-163.O_

OL_ 41.64 RAL 40.15 RAO 6567.5 Y(L 11.582 PTH 2.03 VHP 6.314 OPA -7.62 RkP 46.54 ECC |/2|00

L-I TII,_ INJ LAT INJ L_NG INJ RT AS_ JNJ AZ_WTH INJ TINE PO EST TIM INJ 2 LAT INJ 2 LONG

4087.06 -31.59 JSJ.Z9 g66._8 6|.33 EO | 43 3487.| -35.15 |73.J2

278|.75 -31.58 81.39 266.38 61.32 2 44 9 2|81.8 -35.|4 73.2_

4087.06 -31,59 181.19 286.38 61.33 20 | 43 3487.| -35,15 175.J_ o

2781.75 -31.58 81.39 266.38 6|.32 2 44 9 218|.8 -35.14 73.22

4087.06 -31,59 IBI,Z9 266.38 61.33 20 J 43 3487.| -35.15 173.|2

12J.90 i 37 47 2781.75 -31.58 8J,_3 2_._ 61.32 2 44 9 2181.8 -35.14 73.22
DIFFEAENTIAL C_RR((.TIONS NIO-_ rXECUTION ACCURACY

'roe |.6233 TRA .0127 7C3-6.4_51 BAU 1.0975 _T 5R77.1 S(_ 607.7 .%3 246.1

ROE .5578 RRA .0476 RE3 -.3575 FAU .04798 RRT .8064 RRF .8101 RTI r .9376 CRT .9978 CRS -.9847
rOE .8118 FRA .4678 FC3-3.2560 8SP 16819 S_ 5312,0 R_3 .(_54 RJ3 .9382 L,_I, 2757.3 MSA 157.6

BOE 1.6581 8RA .0493 8C_ 6.4350 FSP -_07 SGI 5299,9 St_ 357.9 THA fl.33 ELI 2663.4 (L_ 35.0

LAUNCH DATE FEB 14 1969 FLIGHT TII( 172.00 ARRIVAL DATE AUG 5 |969

HELIOEENTRIE CONIC 0JSTANC_ 4_.5_8

RL 147.75 LAL .0_ LCL |45.13 VL _.9|7 GAL .6| AZL 87.[_ HCA 241._ _ 123._0 [(( .19371 IK 2.9388 VJ 30.J56

RP 108.39 LAP -2,59 LOP L%.78 VP 37,107 GAP 8._0 AZP 91.39 TAL 177.46 TAP 59,14" _ 99.82 APO 147,78 V2 34,964

RC 16_.027 GL 2"_.85 GP -2_.93 ZAL _0.83 ZAP 153.89 ET$ 311.77 ZA_ 128.78 ETE 197.17 ZAC 138.87 ETC |85.24 CLP-|64.O3
PLANE TC_CENTRI C CONIC

C3 |2.627 VHL 3,553 OLA 40.82 RAL 44.61 RAO _587.5 rilL. 11,576 PTH 2.02 VHP 8.4380PA -5.8| RAP 48.05 £CC |.Z078

LNC_ A2'HTH LNCJ4 T1_ L-I TIM_ INJ LAT |NJ LONG INJ RT AS( INJ AZNTH INJ TII,_ PO C$T TIN INJ Z LATINJ _ LONG

59.27 19 16 31 4070.?0 -31.10 179.57 ;_?0._13 6_.JO _0 24 El 3470.7 -34._8 J71.40
|_?O,73 2 10 28 2793.72 -31 .O9 82.il 270.33 62.09 2 57 2 2193.7 -34,55 73.94

59.27 19 18 31 _O70./_ o31 .I0 179.57 170.33 82.J0 Z0 24 2] 34_0,7 -34.56 JTJ .40
120.73 2 10 28 2793.72 -3| .09 82.11 270.33 62.09 2 57 2 _193.7 -34.55 73,94

59.27 19 16 3l 4070.?0 -3J.10 179.57 270.33 62.10 20 24 21 3470.7 -34.56 171.40

120.73 2 10 28 2793.?2 -3| .09 82.11 21'0.33 62.09 2 57 2 2193.7 -34.55 73.94

OIIrFERENTIAL CORRECTIONS M|0-C(_I,M_ (XECUT|ON ACCURACY OR1BIT O[T(RNINATION ACCURACY

T0£ I ,5759 TRA .20l| TC3-6.5843 8_4J |.1129 ._T 5342.0 _R 5_N_.8 SG3 239,5 ST 2548.2 _1_ 535.1 $$ t_8.5

ROE .33|0 RRA ,0593 RE3 -.3312 FAU ,04550 RRT .7878 RRF .?870 RW .9377 CRT .9_89 CR$ -.9759 CST -.9721

FOE .7353 FRA .5484 IRC3-3.||93 85P 17099 _G_ 5_75.3 _3 .0728 R|3 .9382 L_ 2688.8 M,_l 158.1 SSA 22.0

80£ |.6105 _ .2097 BE3 6.5926 FSP -792 _Gi 5362.8 $G2 3_.2 THA 5.05 ELl _603.6 EL2 24.4 ALF IJ .85

(_IT 0ET[RNINATION ACCURACY

ST 2607.7 5R 542.8 55 750.1

C$T - .9750

5SA _0.5

ALF 1J. 74
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69)

LAUNCH OATE FEe 14 1969

HEL[OCENTRIC CONIC

RL 147,75 LAL .(30

RP IO6.35 LAP -2.46

RE 163.16J GL 21.02

PLAN[TOCENTR|C CCINIC

C3 IZ.6Z! VH_ 3.553
LNO'4 AZNTH LNCH TIME

60.55 19 40 B

119.45 2 22 33
6G.55 f9 4G 8

119.45 2 22 33

60.55 19 40 8

119.45 2 22 33

FLIGHT TINE 174,00 ARRIVAL CATE AUG 7 1969

0ISTAN(E 505.302

LOt. 145.13 vk Z6.675 GAL |.01 AZL 87,28 PICA 244.67 _44 123,54 ECC ,19670 INE 2.7178 Vl 30.156

LOP 29.97 VP 37.089 GAP 8.90 AZP 91.15 TAL 175.88 TAP (_1.74 RCA 99.24 AlSO I47.84 V2 34.977

GP -19.86 ZAL 87.8_ ZAP 155,30 ETS 31J.35 ZA£ I28.98 ETE 196.32 ZAC 140.98 ETC 184.86 CLP-165.01

0LA 39.95 RAL 49.08 RkO 6567.5 VEL 11.576 PTH Z.02 VHP 6.571 OPA -4.11 RAP 49.66 £CC 1.2077

L-I TIN[ |NJ LAT IN| LONG IN| RT A$C IN| 4214TH |NJ TIE PO CST TIN IN| 2 LAT IN| 2 LONG

4054.39 -30.49 177.81 274.43 62.83 20 47 43 3454.4 -33.87 169,65

2809.83 -]O.48 83.11 274.42 62.82 3 9 22 2209.8 -33.86 74.95

4G54.59 -30.49 ITT.SI 274.45 82.85 _ 47 43 5454.4 -$3.87 I69.65

2809.83 -30.48 83.11 274.42 62.82 3 9 22 2209.8 -53.86 74.96

4054.39 -30.49 177.81 274.43 62.83 _ 47 43 3454.4 -33.87 169.65

_809,83 -30.48 85.1J 274,42 62,82 5 _22 2209._ -55,86 74,95
OIFFERIENTIAL CORR[CTION5

TOE 1,5191 TRA .3994 TC3-6.6809 BAU 1.1285

ROE .3260 RRA .0710 RE3 -.J08l FAU ,04314

FOE .6594 FRA .6244 FC3-2.9595 8SP 17292

BOE 1.5536 8RA ,4056 8C_ 6.6880 FSP -768

_UN(H D_T£ FEB 14 1969

P_LIOCENTRIC CONIC

RL 147.75 LAL .0_

RP 108.31 LAP -2.33

165.276 GL 19.20
PLAMETOCENTRIC CONIC

C3 ?_.741 W'_ J._69

MI0-(X_ EXECUTICN ACCURACY CRBIT OETERNINATION kCCURACY

SGT 5407.5 SGR 588.8 _3 255.1 ST 2466.9 SR 527.7 SS 644.9

RRT .7704 RRF .76fl4 RTF .9385 CRT .9_J8 CR$ -.96_O CST -.9684
5459.4 R25 .06ll RI3 .9388 LSA 2_99.0 HSA 156.8 S$A 23.3

661 5426.6 _12 374.J THA 4.82 ELI 2522.6 _L2 25.0 ALF 12.06

FLIGHT lrINE J?6.0D

OISTAM_ SII.O_
LOI. 145.13 VL _6.833 GAL 1.4Z A2L 87.49

LOP 33.17 VP 57.07| GAP 9,Z0 AZP 90,94 T_.

GP -18.90 ZAL 84.71ZAP 156.6Z ETS 510.79 ZkE

ARRIVAL D4TE _LK, 9 1969

LNCH A2"NTH LNCH TINE L-I TII4E IN| L4,T

6J.97 20 4 33 4037.56 -_3.77

I_8.03 2 33 41 2830.71 -_9.75

61.97 20 4 33 4057.56 -29.77

118.05 2 53 4J 28_0.7! -29.75

61.97 20 4 33 4057.56 -29.77

118.03 2 33 41 2830.71 -29,75
DIFFERENTIAL CCRRI[CTIC_I$

TOE I .4482 TRA .6050 TC3-6.7J31 B_J 1.1445

ROE .3220 RR_ .0828 RE3 -.2875 F_U .04089

FOE .5814 FRA .6949 FC3-_.7784 BSP 17_4
BOE 1.4836 _RA .6106 BC3 6.7192 FSP -_48

248.06 ,_44 123.28 ECC .19992 IN( 2.5078 V! 30.156

174.28 TAP 62.34 RCk 98.64 APO 147.93 v! 34.990

129.14 ETE 195.56 ZAC 143.11ETC 184._1 CLP-165.98

_I..4 39.01RAL _3.$4 RdO6J67.9 _L II.581PTH E.03 W'/P 6.?1? OP4 -_.$5 RAP 51.34 CCC Z._O_

|NJ _ IN,/ RT AS,( IN| kZNTH IN| TZI_ PO ($T TIN ZNJ _ LAT _NJ 2 LONG
175,97 278.64 63.53 21 II 51 5457,_ -53.06 167.84

84.44 Z78.85 63.52 3 _0 52 L_'Z30.7 -33.05 76.31

175.97 278.64 65,55 21 11 51 5437,8 -3_,06 167.84

_4.44 _78.63 65.52 3 20 52 2230,7 -53.05 76.31

175.97 _78,r_1 65.53 21 11 51 3457.6 -53.06 167.84

84,44 e78,63 65.52 3 20 52 g230.7 -33.05 76.31

NI0-COUR_ E_CUTION. ACCURACY OI_IT 0ETERNINATION ACCURACY
SGT 5471.1 SGR 58J.7 _5 228.4 ST 2359.1 SR 519.4 SS 597,5

RRT .7_5 RRF .7444 RTI r .9595 CRT ,9969 CRS -.9440 CST -,9632
5501.9 _3 ,0_OZ RI5 .9398 LSA 2485.0 NSA 160.8 SSA 24.2

S_J 54_.7 8_ M|._ THA 4.60 ELl 2415.2 EL2 39.7 _LF 12.3_

L_UNCH 0ATE FEB 14 1969 FLIGHT TIN[ 178.00 ARRIVAL DATE 4UG I1 1969

HELIO(ENTRIC CONIC

RL 147.75 L4L .00

RP 108.26 LAP -2.|6

RE 167.370 GL 17.40

PLANETOCENTRIC CONIC

C3 12.991 VHL 3._4

LNCH AZNTH LNCH TIME

63.33 _3 29 45
116.47 2 43 38

63.53 20 29 49

116.47 2 43 38

63,53 20 29 45

116.47 2 43 58

OIST_I_E 316.789

LOL 145.13 VL 26.792 GAL I.B6 *ZL 87.69 HC_ 251.25 ,T_4A 123.03 ECC .20341 INC 2._070 Vl _0.156

LOP 36.37 VP 37.053 GAP 9._Z AZP 90.74 TAL 172.69 TAP 63.94 RCA 98.00 kPO 148.05 V2 35.003

GP -18.04 ZAL 81._3 ZAP 1fl7.85 ET8 310.08 ZAE |29.28 ETE 194.87 ZAC 145.26 ETC 184.13 CLP-166.93

OLA 38.00 RAL 57.95 RAO 6567.5 VEL 11.592 PTH 2.03 _HP 6.874 0P_ -1,04 R_P 53.10 ECC 1.2138'

L-! T|NE IN| LAT _NJ LON_ IN| RT A,_ ZNJ 4214TH _NJ TZNE PO CST 7|N IN| 2 LAT !NJ 2 LCNG

4019.74 -28.93 174.O2 282.94 64.21 21 36 45 5419,? -32.14 165.93

2856.89 -28.91 _.13 282.93 64.20 3 31 14 2256.9 -32.13 78.04

4019.74 -28.93 174.0_ 282.94 64.21 21 36 43 54|9.7 -32.14 165.93

2856.89 -_.91 86.13 282.93 64.20 3 31 |4 L_56.9 -32.13 78.04
4019.74 -28.93 i74.O_ 282.94 64._1 21 36 45 _419.7 -32.14 I65,93

2856.89 -28.9J 86.|3 282,9_ 64.20 3 31 14 2256.9 -52.13 78.04

CRBIT DETER_4INATION ACCURACY
67 _233,2 SR 5J0,8 SS 550,6

CRT .9923 CR6 -.9166 CST -,9565

LS_ 2549.9 MSA 169.2 SSA 24,7

ELI 2290.0 EL2 61.6 _LF 12.80

OIFFERENTIAL C.CRRIECTION5

TOE 1.3666 TRA .8ZO8 TC3-6.6692 BAU J,JS_'_

ROE .3193 RRA .0950 RC3 -.2675 FAU .038_3

FOE .5048 FRA .7619 FC3-2.5746 8SP 17779

BOE 1.40_4 _A .8,_3 BC3 6.6745 rsP -730

NI0-COURS£ E_OdTION ACCURkCY
_T _529,4 _ 575,_ SG5 _J9.4

RRT .7_?0 mr .7246 RTF .9401

S(_ 5559.2 R_3 .0410 RI3 .9409

S_1 5545.7 _ 308.0 THA 4.41

LAUNCH OATE FEB 14 1969 FLIGHT TINE |80.00 ARRIVAL O_TE 4UG 13 1969

I-_LIOCENTRIC CONIC

RL 147.75 LAL .00

RP 108.22 LAP -2.O4

RC 169.445 GL 13.63

PLAN_TC_[NTR|C CCIN!C

C3 13.379 VHL 3.658

LNO4 AZMTH LN(H T!NE
65.26 _D 55 50

114.74 2 52 0

65.26 20 55 50

114.74 2 52 0

65.26 20 55 50

114.74 2 _20

OIST/_K:E 522.4_
L(_. 145.13 VL _G.7_0 GAL £.3| _ZL 8f,89 H(._ 254.45 _k

LOP 39.57 VP 57.036 GAP 9.85 421_ g0.57 TAL |71.09 TkP
GP -|7.26 ZAL 78.32 Z/_P J59,01ETS 309._0 2AE |29,40 ETE

12"_.78 [CO .20717 IN( 2.1135 Vl 30.156

65.54 RCA 97.54 _PO 148.21 v2 35.016

|94._6 ZAC 147.45 ETC 183.73 CLP-167.86

OLA 3.6.91 RAL 62.26 RAO 6567.5 VEL 11.609 PTH 7.03 VHP 7.042 OPA ,36 RAP 54.93
L-I T!NE _NJ LAT IN| LO_ |NJ RT A$C |NJ A2NTH |NJ TINE PO C$T TIM _NJ 2 LAT

4DDD,_ -27,97 J7J,9! _7,2_ _.87 22 2 30 _L4DO,2 -3J.2J

2889.14 -27._ _.25 Z87.28 64.85 3 40 9 LP_89.J -31.10

4000._ -27.97 171.91 _7.Z8 (>4.87 22 2 30 3400.2 -51.11

2889.14 -27.96 88.25 _.67._.8 64.85 3 40 9 2289.1 -51.10
4OO0 .L_ -27.97 171.91 L_7.2S 64,87 22 2 _0 5400.2 -3J.JJ

_9.J4 -27.96 B8.25 _7.21_ 64.85 3 40 9 2289.1 -31.10
0!FFERENTIkL CORRECTIONS

TOE 1.2781 TR4 1.0_09 TC3-6.3424 BAU 1.1711

ROE .3183 RRA ,1080 RE3 -.2469 FAU ,0363|

FOE .4327 FRA .8276 FC3-2.34_H_ BSP J7907

BOE 1.3172 BRA 1.O564 BC3 6.5471 FSP -703

NIO-G_UR_E EXECUTION ACCURACY

S_T 5581.6 S_ 5?0.9 .%3 212.4

RRT .7212 _ .708_ RT_ ,9418

S_ 5610,7 R25 .0544 RI5 .94L_0
•%1 5596.8 ,%2 394.4 THA 4.24

£CC 1.2202
INJ 2 LONG

J63._7

e,o.21
163.87

00.21

163.87

_0.21

ORBIT OETERRINATION ACCURACY

57 2100,1 SR 502.6 SS 508.6

CRT .9835 CR5 -.8785 CST -,9484

LSA 2210.9 NSk 182.6 SS_ 24.6

EL1 2157.6 EL2 86.4 &LF 13._7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69

LAUNCH DATE FEB 14 1969

HEL IOCENTRIE CONE(

RL 147.75 LAL ,GO

RP 108,|8 LAP -J .88

RC 17J.498 GL 13.91

PLANE TOCENTR/C CONIC

C3 13.915 VHL 3.7]0

LNCH ATNTH LNCH TII_

67.17 11 22 53

112.83 2 58 27

67.17 21 2?. 53

112,83 Z 58 27

67.17 21 _ 53
|12.63 2 58 27

FLIGHT TIME 162.00 ARRIVAL DATE AUG J5 J969

DISTANCE 528.|80

LC_ 145.13 VL 26.709 GAL Z.79 AZL 88.07 HCA 257.65 SNA ]22.53 ECC ,Z1124 INC 1.9257 VJ 30.156

LOP 42.77 VP 37,019 GAP 10.20 AZP 90.41 TAL 169.49 TAP 67,14 RCA 96.65 APE) J48.41 V2 35.030

GP -16.55 ZAL 75.09 ZAP 160.09 ET$ 308.15 ZAE 129.50 ETE 193.70 ZAC 149.62 ETC 183,30 CLP-168,78

OLA 35.77 RAL 66,46 RAO 6567.SVEL 1|.632 PTH 2,04 VHP ?.223 OPA 1.67 RAP 56.8| EC( 1.2290

L-I TIN[ INJ LAT INJ LCIqG INJ RT AS_ tNJ AZNTH INJ TII4E PO CST TIN INJ Z LAT ZNJ Z LONG

3978.24 -26.92 169.60 291.66 65.51 22 29 11 3378.2 -19.99 161.61
2928.26 -26.9I 90.84 291.65 65.49 3 47 15 2328.3 -Z9.98 82.86

3978.24 -_._J_ 169.60 29i.66 65.5| 22 29 !I 3378.Z -29.99 161.61

2928.26 -16.91 90.84 291.65 65.49 3 47 15 2328.3 -29.98 81.86
3978.24 -16.92 169.60 L=91.66 65.51 22 29 11 3378.2 -29,99 161.61

2928.26 -26,91 90.tM L=_1.65 65.49 3 47 15 2328.3 -29.98 81.86
DIFFERENTZAL CORRECTIONS

TOE 1.1755 TRA 1.2892 TC3-6,3574 BAU 1,183_

ROE .3179 RRA ,|214 RC3 -.LPZ83 FAU .05413
FOE .3604 FRA .88"gO FE3-2.1232 BSP 18119

BOE 1.2177 _qA 1.2949 8C3 6.3615 FSP "665

LALW.H OAT£ FEB 14 1969

HELIOCEN7RI( (,CNIC

RL 147.75 LAL .OO

RP 108.14 LAP -1.7Z

RC 173.532 GL 12.23

PLANETOCENTRIC CONIC

C3 14.6JJ _ 3.8_'_
LNO-I A2'NTH LNCJ4 Tl_

69.28 21 51 5

110.72 3 2 36

69.28 21 51 5

110,72 3 2 36

69,28 21 fll fl
110.72 3 2 36

MID-CQJA_E EXECUTION ACCt,NRAC_

SGT 5631.3 SGR 565.9 SG3 205.3

_RT .7062 _RF ,_93 RTT; ,9430

-_ 56fl9.7 II_3 ,0"_82 RI3 .9431

SGI 5f_15.6 SG2 399.6 THA 4.08

FLI6PIT TIME JB4.00

OZS_J_CE _33.8_

U3P 45._ VP 37,002 GAP 10.36 42'P _0._ TAL 167.89 TAP 68,74 RCA 95.91

GP -15.91 2AL 71.88 2'J_P _'_.]_'_r_ _._j ZA_. /E9._£T[193_20 ZAc _5_.8_

OLA 34.37 RAL _0.52 R_ 6567.6 V_L 11.662 PTH 2.05 VHP 7.416 OPA 2.90
L-J TIME INJ LAT XNJ L_ |NJ RT ASC INJ AZNTH |NJ TINE PO CST TIN

3952.82 -25.7B 167.(_ 296.04 66.12 22 56 5B 3352.8

2e7_.26 -23,77 93.9_ 2_6.03 66.1| 3 52 11 2375.3

395_.82 -25.78 1_7.(_ L_N_,04 66.12 22 56 58 3352.8
_375._8 -_5.77 93.99 L_N_.03 66.11 3 52 11. 2375.3

_52.B2 -25.79 167.O2 _6.04 66.12 _ 56 58 3352.8
_J7fl,_6 -25.77 _3.9<J _.03 66.JJ 3 52 11 2375,3

ORBIT DETERNINAT_ON ACCUR_C_

ST 1953.3 SR 493.J 55 468.5

CRT ,9683 CRS -.824B CST -.9382

LS_ 2058.5 _SA Z02.0 SSA 24.0

ELl 2011.2 EL2 _19,7 4LF 13.76

DIFFERENTIAL C_CTION_

TD_ 1.0637 TRA 1._3_ TC3-6.11|_ BkU i.1946

.3183 RRA .1354 RE3 -.2104 F_J .03199

FOE .2914 FRA .9473 rC3-l.B957 BSP 1B_11
BO£ 1.1103 BRA 1.54_0 BC3 _.1155 FSP -6_5

ARRIVAL DATE AUG 17 1969

IN( 1.7423 Vl 30.156

APO 148,65 V2 35.043

ET( 182.81 CLP-169.69

MID-r,,OUR_JE EXECUTION ACCURACY

_GT 3676.6 JIGR 560._J $G3 198.2

RRT .69_0 _ .6734 RTT" .9443

_G_ _704,2 _3 ,0_30 RJ3 .9444

SGI 5689.9 _12 403.9 TH_ 3.93

RAP 58.75 ECC 1.2405
INJ 2 LAT INJ 2 LONG

-28.78 159.09

-28.77 86.06

-2_.78 159.09

-28.7_ 86.06

:28.78 J59.09

-28.77 86,O6
ORgIT DETERNINATION 4CCURAC_

ST 180?.8 SR 483.2 SS 434.7

ERT .9434 CRS -.7535 EST -.9273

LSA I_07'.5 MSA 227.! SSA 23.0

ELI 1864.8 EL2 155.3 ALF 14.25

LAUNCH O4TE FEB 14 1969 FLI(,,_IT TINE IB6.00 ARRIVAL D4TE AUG 19 1969

I"ELIO_ENTRIC COMIC

RL 147.75 LAL .00

RP 108,10 LAP -1.55

RC 175.544 GL 10.61

PLAN[TC(ENTR|C CONIC

* C3 15.484 VHL 3.935

LNCH AZ_TH LKH TIE

71.62 22 20

108,38 3 3 53.

71.62 L_ 20 _0
I08.38 3 3 53

llO.O0 4 11 _'_

110.00 2 16 27

DISTANCE 539.450

L0L 1_5.13 VL 26.628 GAL 3.90 AZL 98.44 HCA 264.06 SiIA 122.04 ECC .22040 INC 1.5621 Vl 30.]56

LOP 49.18 VP 36.986 GAP 10.94 AZP 90.16 TAL 166.29 TAP 70.33 RC4 95.14 4PO 148.94 v2 35.056

GP -13,32 7AL 68.72 ZAP 162,O8 ET$ _5.47 ZAE 129.68 ETE 192.74 ZJE 154.04 ETC 182,26 CLP-]70.59

OLA 33.34 RAL 74.41 RA0 6367.6 ViEL 11.699 PTH 2.06 VHP 7,622 0PA 4.06 RAP 60.75 ECC J.2348

L-] TINE INJ LAT _NJ LOI_ JNJ RT A_C |NJ A2_4TH |NJ TINE PO (ST TZM INJ 2 LAT |NJ 2 LONG

3922.33 -24.57 164.O6 300.41 66.72 23 26 12 3322.3 -27.50 156.t9

3031.73 -24.35 97J0 300.40 66.71 3 54 24 2431.7 -27,49 89,93

3922.33 -24.57 164.0_ 300.41 66.72 23 26 12 3322,3 -27.50 136.19

3031.73 -24,53 97.80 300.40 66.71 3 34 24 2431,7 -27.49 89.93

2824.84 -29.47 83.94 302,49 71.83 4 38 27 2224.8 -31.67 75.32

3177.22 -19,83 106.61 297.93 61,37 3 9 24 2577.2 -23,47 99.36

M|D-COUR_E EXECUTION ACCURACY ORBIT DETEI_INATION ACCURACY

_T 5717.0 S_R 555.7 SG3 191.3 ST 1670.9 SR 472.7 SS 408.3

RRT .6790 RRF .6589 RTF .9456 ERT .9047 CRS -.6623 CST -.9170

S_ 5744.0 R_3 .01_ R13 ,9456 LSA 1763.1MSA 237.6 SSA 21.9

5G1 _729.fl Sr_ 407.1 THA 3.79 ELl 1725.5 EL2 193.O ALF 14.33

DIFFERENTIAL CQRRECTICN$

TOE .9410 TRA 1.I_021 TC3-5.BI37 BAU 1,2041

R_E .3201 RRA .1501 RC3 -,1931FAU .02_

rOE .2253 FRA 1,0042 rE3o1,6727 BSP 18497

80E .9939 BRA 1.8083 BC3 3.8169 FSP -646

LAUNCH OATE FEB 14 1969 FLIGHT TII4_ 1B8.00 ARRIVAL DATE AUG _/ 1969

HELIOCENTRIC CONIC

RL 147.73 LAL .O0

RP 108.06 LAP -I,_

RC 177.333 GL 9.03
PLANETC_ENTRIC CONIC

C3 16.333 VHL 4.069

LNCJ-I A_MTH LNCH TII4_
74.26 L_Z 52 42

103.74 3 I _4

74.26 L_ 32 42

103.74 3 1

110.00 4 39 3

110.00 I 38 19

OIST_N¢E 545,031

LOt. 145.13 VL _5.5_ GAL 4.35 A2'L _.62 PiCA 267.26 ,_A 121,80 £CC .22534 ZNC 1.3838 VI 30.136
LOP 52.39 VP 36.969 GAP 11.34 AZP 90,07 TAL 164.70 TAP 71.97 REA 94,33 APO 149.27 V2 33.069

GP -14.79 ZAL 63.64 ZAP 162.98 ET$ 303.62 ZAE 129.75 ETE 19_.33 2AC 156.27 ETC 181.62 CLP-|71,48

DLA 32.0_ R_I. 79.11 R_O 6567.7 VlEL 11.745 PTH 2.07 VHP 7,843 OPA 3.14 RAP 62.79 £CC ;.2724

L-| T]NE INJ L_T _NJ LONG INJ RT ASC INJ A21RTH INJ TJHE PO CST TIN INJ 2 LAT _NJ 2 LONG

3884.51 -23.29 160.56 304.73 67.30 23 57 27 3284.3 -26.16 152.76

3099.89 -23.28 102.44 ]04.74 67,28 3 53 13 2499.9 -26.13 94.63

_4,3| -23,29 160.56 304.75 67.30 23 37 27 3284,3 -26.16 152.76

3099.89 -23,28 102.44 ]04.74 67.28 3 33 13 2499,9 -26.13 94.63
2736.40 -31.18 77.52 ]07.76 75.23 3 44 40 2136.4 -32.89 68.71

3296.00 -15,93 113._0 300.77 39,]0 2 53 J5 2696.0 -19.79 106,61

MID-COURSe [_CUTION ACCURACY ORBIT DETERN/NATION ACCURACY

S(,T _752.0 S_R 5_0.1 5(;3 184.5 ST 1332.2 5R 461.8 SS 391.0

RRT .6667 RRIr .6456 RTF .9467 ERT .8476 CRS -.3333 CST -.9106

SG_ 5778.3 R_3 .0192 R13 ,9468 LSA 1640.1MSA 291.8 SSA 20.6

5(11 5763.8 S_2 409.2 THA 3.67 ELl 160l .9 EL2 237.3 ALF ]4.4_

0IFFER£NTIAL CCRRECTZON5

TOE .8149 TRA 2.0789 TC3-3,4727 BAU 1,2117

ROE .3226 RRA .1635 RC3 -.1759 FAU .02787

FOE ,1629 FRA 1.0596 FC3-1.4374 BSP 18649

BO£ .8765 _A 2.0853 BC3 3.4733 FSP -625
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH CATE FEB 14 1969 FLIGHT TII,_ 290.00 ARRIVAL bAT[ AUG 23 1969

HELIOCENTRIC CGNZC

RL 147.75 LAL .DO

RP ]O8.OZ LAP -].2]

RC 179.506 GL 7.58

PLANETOCENTRIC C(_qlC

C3 |7,842 VHL 4.224
LNCH AZNTH LNCH T]I_

77.3? 23 78 4

102.68 Z 54 13

77.32 ?3 Z8 4

102.68 Z 54 I3

J|O,OO 5 36 46

llO,O0 ] 48 ]8

0ISTANCE 550.570

LOt. 145.]3 VL ?6.548 GAL 4.92 AZL 88.79 HCA 270.47 SMA 12].56 £CC .?3lJZ INC J.?063 v! 30.]56

LCP 55.60 VP 36.953 GAP 11.76 AZP 89.99 TAL 163.12 TAP 73.59 RCA 93.47 APO 149.66 VZ 35.083

GP -14.30 ZAL 62.64 ZAP |63.82 ErS 30].93 7A£ |29.8] ErE ]91.95 ZAC ]58.50 £rC 180,86 CLP-I??.36

0LA }0,8] RAL 81.62 RA0 6567.7 VEL 11,799 PTH 2,09 VHP 8.079 0PA 6.16 RAP 64.87 ECC ],2956
L-I TIME ZNJ LAT IN] LONG IN] RT A$C IN] AI'MTH IN] TIME PC) CST TIM IN] 2 LAT[NJ 2 LONG

_834,74 -2|.98 156.21 509.05 67,85 24 .31 59 3234,7 -24.79 148,47
3184.29 -21.96 108.23 309.05 67.83 3 47 ]8 2584.3 -24.78 100.49

58]4.74 -2|,98 156.21 ](]9.05 67.85 24 31 59 3234.7 -24.79 148.47

5|84.29 -21,96 108,23 309.05 67.83 3 47 18 2584.3 -24.78 100.49

2676,97 -32.13 73,J4 3J2,59 77,65 6 2l 23 2077,0 -33.50 64,J8

3390.06 -]2.50 118.75 303.98 57.92 2 45 8 2790.1 -16.65 l]?.]O

ORBIT 0ETERNINATION ACCURACY

ST 1462.4 SR 450.9 SS 387.9

CRT .7693 CRS -,4412 CST -.9]]4

LSA |543.5 MSA 326.3 SSA ]9.4

ELl ]504.5 EL2 280.0 ALF ]3.83

DIFFERENTIAL CCRRECTION5

TOE .6828 TRA ?.3731 TC3-5,0964 BAU 1.2162

ROE .3263 RRA .1818 RE3 -.|588 FAU .02581

FOE .1057 FRA 1.1154 FC3-1.2528 8SP 18724

60£ .7568 _'A 2.38OO 8C3 5.0988 FSP -602

HID-COURSE EXECUTION ACCURACY

SGT _782.8 ,%R 544.4 t_3 I78.0

RRT .6556 RRF .6343 RTF .9479

SGB 5808.3 R23 .0129 R13 .9479

S,G] 5793.8 ,_Z 410.3 THA 3.55

LAUNCH OATE FEB 14 1969 FLIGHT TIME 192,00 ARRIVAL DATE AUG ?5 1969

HELIOCENTRIC CONIC

RL ]47.75 LAL .DO

RP ]07.98 LAP -l.O3
RC ]81.455 GL 6.J8

PLAI_TOCENTRIC CONIC

C3 19._79 VHL 4.402

Cl_ AZMTH LNCH TINE

8J.21 O J4 21

98.79 2 38 J8

]DO.O0 3 26 4
1GO.OO 2 9 17

i]O.OO 6 9 18

1J0.00 1 42 3?

0ISTANCE 556.060

LOL 145.13 VL 26.508 GAL 5.53 AZL 88.97 HCA 273,69 SHA 121.33 ECC .237|7 INC 1.0286 V] 30.156

LOP 58.81 VP 36.937 GAP J2.20 AZP 89.93 TAL 161,55 TAP 75,25 RCA 92.56 APO 150,JJ V? 35.095

GP -13.86 ZAL 59.75 ZAP 164.61 ET5 299.78 ZAE 129.86 ETE 191.60 ZAC 160.74 £TC 179.93 CLP-]73.24

OLA 29.54 RAL 84.94 RAO 6567.8 VEL 11.864 PTH 2.10 VHP 8.333 DPA 7.10 RAP 66.99 ECC ].3|89
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TII4E PO CST TIN INJ 2 LATINJ 2 LONG

376J,33 -_,64 J50.I6 313,3_ 68._8 J J7 3 3161.3 -?3.39 J42.4_
3296.50 -20.62 J16.O2 313.31 68.37 3 33 15 _696.5 -23.38 108.33

3143.67 -23.77 105.95 314,56 71.3_ 4 18 28 2543.7 -26.]0 97.90

3389.40 -_7,_5 1_1.52 311.93 65,41 3 5 46 _788.4 -20.72 IJ4,]6

2632.14 -32.73 69.79 317_20 79.55 6 53 lO 2032.] -33,83 60.72

3473.69 -9.43 1_3.29 307._4 56.99 2 40 26 2873.7 -]3.71 116.80

ORBIT DETERNINATION ACCURACY

ST 1398.6 SR 439.1 SS 381.0

CRT ,6676 CRS -.32]3 CST -.9183

LSA |47J.5 NSA 358.2 SSA 1_.3

ELI 1430,6 EL2 319.6 ALF 12.47

O[FFERENTIAL CORreCTIONS NIO-COL_i_. EXECUTION ACCURACY

TOE .3405 TRA 2.6790 TC3-4.7090 BAU 1.2206 5GT 5_09.2 5r_ 537.4 ._3 ]71.6

ROE .3304 RRA .19_4 RC3 -.|430 FAU .02392 RRT .6_5! RRF .6_3l RW ,9492

rOE .0498 FRA 1.1686 FC3-1.0684 B,%° 18870 ,_ 58_4.0 R"_3 .0102 RI3 .9492

8OE .6335 BRA 2.6863 8C3 4.7112 FSP -584 SGJ 5819.6 SG2 409,9 THA 3.43

LAUNCH 0ATE FEE] t4 1969 FLIGHT TII,_ 194,00 ARRIVAL CATE _U6 27 |969

HELIOCENTRIC CONIC 0ISTANC£ 56] .494

RL 147.75 LAL .O0 LOL 145.13 VL 26,469 GAL 6.17 AZL 89.15 HCA

RP 107.94 LAP -,84 LOP 62.03 VP 36,921 GAP J2,68 AZP 89,90 TAL

RE 185,384 GL 4,86 GP -13.45 ZAL 56.98 ZAP 165.54 ETS 297.35 ZAE

PLAN(_TOCENTRIC CONIC

C3 2l.]99 VHL 4.604 OLA 28.29 RAL 88.05 RAO 6567,9 VEL 1|.941 PTH

LNCH AZNTH LNCH TIME L-I TIME |NJ L_T
90.00 I 49 O 35]7.08 -20.09

90,00 1 28 _U 3583.58 -18.46

100,00 4 22 3 3023.53 -26.14

1130,OO I 38 8 3552.36 o12.69

110.00 6 38 14 2597.29 -33.]3

l]O.O0 I 38 27 3551.36 -6:53
OIFFER[NTIAL CORRECTIONS

TOE .3928 TRA 3.DO|5 TC3-4,3118 BAU 1.2226

ROE .3353 RRA .2154 RE3 -.1277 FAU .02207

FOE -.0023 FRA 1.2214 FC3 -.90J3 8SP 18997

BOE .5164 BRA 3.DO92 BC3 A.3137 F,SP -565

276.90 StAA I21.10 £CC .2=375 INC .8494 VI 30.156

159.99 TAP 76,89 RCA 91.58 APO 150.62 V2 35.108

]29.90 ETE 191.29 ZAC 162.98 ETC 178.76 CLP-174.12

2.12 VHP 8,605 DPA 7.99 RAP 69,]5 ECC 1.3489

IN] LONG IN] RT ASC IN] AZI4TH IN] TIME PO CST TIN |NJ 2 LAT IN] 2 LONG

132.00 317.86 69.6_ 2 47 38 2917.] -22.69 124.29

]36.20 317.19 68,14 2 28 I3 ZgB3,6 -21.27 128,65

97.80 319.96 74.97 5 12 27 2423.5 -27.95 89.46

131.17 314.45 62.71 2 37 21 2952.4 -16.24 124.19

67.14 321.66 81.07 7 21 31 1997.3 -34.01 58.02

127.42 310.78 56.37 2 37 39 2951.4 -10,90 121.06

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

£_T 5830.7 ,SGR 529.7 £_,3 165._ ST 1368.4 SR 427.1 55 385.5

RRT ,6353 RRF .6129 RTF .9506 CRT .5485 CR5 -.2085 CST -.93J|

._ 5854.7 R_3 ,DO79 R13 .9506 LSA 1434,J MSA 382.6 SSA 17.3
S_1 5840.5 S_2 408.4 THA 3,32 ELI 1389.7 EL2 351.7 ALF 10.39

LAUNCH D_TE FEB 14 1969 FLIGHT T]MIE I9_.00 A_F(]VAL OATE AUG ?9 J969

H_LIOCENTRIC CONIC

RL 147.75 LAL .DO

RP 107._O LAP -.66

RC 185.291GL 3.63

PLANETOCENTR[C CONIC

C3 23.347 VHL 4.831

LNC_ AZNTH LNCH TIME

90.00 3 4 5

90.00 0 36 42

_OO.OO 5 0 25

100.00 I 23 2

ZlO.O0 7 4 18

Z]O.O0 1 35 39

OISTANCE 566,864

COL ]45.]3 VL 26.431 GAL _6.85 AlL 88,33 H(.A 280.12 SMA IL>0.88 ECC .25090 INC .6676 v] 30.156

LCP 65.24 VP }6.905 GAP J3,|9 A2'P 89,88 TAL 158.45 TAP 78.57 RCA 90.55 APO 151.21 V2 35.120

GP -13.08 ZAL 54.33 ZAP 166.01 ETS 294.6_ Z_ 129.92 ETE 190.99 ZAC 165.22 ETC 177.25 CLP-175.OO

OLA 27.07 RAL 90.97 R_O 6567.9 VEL 12.030 PTH 2,15 VHp 8.899 CPA 8.80 RAP 71.33 ECC |.38A?

L-I TIME IN] LAT IN] LONG IN] RT AS_ IN] A_TH IN] TIME F_) CST TIN IN] 2 LAT IN] 2 LONG

335Z.94 -23,98 119.90 323.81 74.47 3 59 38 2732.9 -25.88 ]11.75

3814,40 -12,08 I50.13 319.I0 64.19 ] 40 16 3214.4 -15.45 1A3,08

2957.88 -27.22 93.21 324.72 77.15 5 49 43 2357e9 -28.72 84,73

3664.69 -9,10 137.58 317.55 61,40 2 24 7 3064,7 -]2.85 130.80

2570.24 -33.40 65.08 326.0_ 82.27 7 47 8 1970.2 -34.11 55.91

3625,10 -3,73 I]J._O 314,26 36,0D 2 36 4 _025.1 -8,J7 175.03

CRBIT _ETERMINATION ACCURACY
ST 1370.0 SR 414.9 SS 394.7

CRT .4_i5 CR$ -.]075 CST -.9459

LSA 1430.7 MSA 396.8 SSA 16.4
ELI 1382.0 EL2 373.0 ALF 7,85

DIFFERENTIAL CC_RECTIONS

TOE .2397 TRA 3.3422 TC3-3.9138 8AU 1.2219

ROE .3409 RRA .2329 RC3 -.1129 FAU .02027

FOE -.0512 FRA 1.2747 FC3 -.7517 8SP 19105

BOE .41C_ BRA 3.3503 8C3 3.9154 FSP -547

MI0-COURSE EXECUTION ACCURACY

.5(,T 5847.7 ,T.GR 521.1 ._3 159.6

RRT .626! RRF .6037 RTF .952J

,%8 5870.9 R23 ,0060 RI3 .9521
SC,I 5856,8 S_2 405.7 T_A 3.21

] 727



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 4. 1968-69,

LAUNCH OAT[ FEe 14 1969

PELIOCENTRIC CONIC

RL 147,75 LAL .00

RP 107.87 LAP -.47

RC 187.175 GL 2.48

PLANETOC£NTRIC CONIC

C3 _._ VHL 5.085

LNCH ATNTH LN_H T[MI_
90.00 ] 44 6

90.00 0 18 25

I00.00 5 31 58

I{30.00 I 13 14

110.00 7 27 59

FLIGHT TIN_ 108.00 ARRIVAL _ATE AUG 31 1969

DISTANCE 572.159

COL 145.13 VL 26.]93 GAL 7.fl8 AZL 89.52 HEA 283.3] SMA 120.66 ECC .25869 INC .4820 Vl 30.156

LOP 68.46 VP 36.889 GAP 1].73 AZP 89.89 TAL 156.94 TAP _3,27 RCA 89.44 APO 151.87 V2 35.132
GP -12.74 2AL 51.85 ZAP'166.62 ETS 29i'57 ZAE J29.94 ETE 190.72 ZAC 167.44 ETC 175.20 £LP-175.88

DLA 25.88 RAL 93.69 RA0 6568.0 VEL 12.134 PTH 2.17 VHP 9,215 0P4 9.56 RAP 73.54 [CO 1.4256

L_I TIH(_ IN| LAT IN| LONG IN| RT AS( IN| AZNTH IN| TIME PO CST T|N IN| 2 LAT IN| 2 LONG
3260.47 -25.21 114.95 328.59 76.66 4 38 26 2660.5 -26.80 IO6.64

]937.21 -8.34 |57.ZZ 322.|2 62.84 I 24 2 ]]37.Z -11.92 150.36

2912.70 -27.87 90.01 529.24 78.72 6 20 31 2312.7 -29.14 81,44

3760.E0 -5.9] 142.92 320.82 60.65 2 |5 54 ]160.2 -9.8J 136.26

2549.71 -]3.58 6].50 3_0.30 83.18 8 10 29 1949.7 -34,16 54.31
110.00 I 5] 42 3695.96 -|.0]

0IFFERENTIAL CORR£CTION$

TOE .0842 TRA _.7050 TC3-].5|81BAU |.21_

ROE .]475 RRA .2507 R(] -.0985 FAU .01847

FOE -.0958 FRA 1.3296 FC] -.6183 BSP 19I]4

BO£ .3575 _A 3.7135 BC3 ].5195 FSP -527

115.00 317.77 5_.8] 2 ]5 18 3096.0 _5.50 i28.78

HI0-COURS£ EY_CUTION ACCURACY C_BIT CETERMINATION ACCURAC_

SGT 5860.1 S6R 511,8 SO3 154.1 ST 1399.3 SR 402.7 SS 407.2
RRT .61?? RRF .5916 RTF .0537 CRT .2992 CRS -.0235 CST -.9601

sr_ 5882.4 _] .0048 RI] ,9537 LSA 1457.9 HSA 400.4 5SA 15.5

S6I 586_.6 $G2 401.9 THA 3.10 ELI 1404.9 EL2 ]82.7 ALF 5.3t

LAUNCH DATF FEB 14 1969 FLIGHt Ti_ EO0.O0 ARRIVAL 0ATE SEP 2 1969

HELIOCENTRIC CONIC

RL 147.75 LAL .00

RP 107.8] LAP -.28

0ISTAN_E 577,367

LOL 145.13 VL 26,355 GAL 8.34 AZL 89.71 t,_A 286.55 .._A 120.44 £CC .26720 IN(
LOP 71,68 VP _5,87] GAP 14.3! A2'P 89.92 TAL J]],4§ TAP 82.00 RCA 88.26 APO

•2912 Vl 30.156

152.62 v2 35.144
RC 189.037 GL 1.42

PLANETOCENTRIC CONIC

C3 28.811 VHL 5._

LNC_I AZHTH LNCH TINE

90.00 4 15

90.00 0 6 48
i00.00 5 59 14

I00.00 1 6 13

Ii0.00 7 49 3]

I10.00 J J2 21

DIFFERIENTIAL (CRECTIONS

TOE -.0798 TRA 4.08_ TC3-].|404 BAU 1.2|00

ROE .3545 RRA .2684 RC] -.085_ FAU .01679

FOE -.1391 FRA 1.3842 F(3 -.504] BSP 19'F'_4
_OE .]634 _A 4.094] BE3 3.14I] FSP -510

GP -12.42 ZAL 49.48 2AP 167.17 ETS 288.18 ZAE 129.93 ET£ 190.47 ZAC 169.64 ETC 172,29 CLP-176.77

OLA 24.74 RAL 96.E3 RAO 6§68.2 VEL |2.25] PTH 2.20 VHP 9.5]8 OPA

L-I TINE IN] LAT ZNJ LONG ZNJ RT A._C rNJ AZNTH IN] Title.
32|3.04 -25,91 Jjj.(_ _33.08 78.16 5 9 3l

4038.38 -5.16 162,94 325._6 62.12 1 14 6

_l_.il -28._8 87.68 333.60 79.88 6 47 14

3846.54 -3.05 147.68 3_4.I9 60,25 _ I0:19

2534.86 -33.69 62:36 3r_4._J0 83.85 8 ]i 49

_764.56 1.60 118.58 3_1.]0 ]5.85 2 55 6

HI0-COURSE EXECUTION ACCURAC¢

S_7 5867.6 S6R 501.1 S_3 148.7

RRT .609"_ RRF .]874 RTF .9556

568 5889.0 R_3 .0033 R|3 .9556

.%1 5875.6 .SG_ 396.8 THA 2.99

10,25 RAP 75.77 ECC 1.4742
I_O CST TIN IN| 2 LAT IN| 2 LC_G

2613.0 -27.29 IO3.26
34]8.4 -8.85 156.21

22_O.1 -29.]8 79.o_

3246._ -6.98 14J,11

1934.9 -34.18 53.15

3164,6 -2.90 132.38
ORBIT OETER1WINATION _CCURAC_

ST 1446.6 SR 390.1 55 421.5

CRT .1850 CRS .0499 CST -.9716

LSA 1505.2 HSA 395.7 SS_ 14._

EL1 1448.5 EL2 382.8 ALF 3,07

LAUNCH C4TE FEB 14 1969

HELIOCENTRIC CONIC

RL 147.75 LAL ,DO

RP 107.79 LAP -.O9

RC 190.875 GL .43

PLAN[T(XENTRIC CONIC

C3 32,_70 VHL 5.6_11

LNCH AZNTH LNCH TINE

90.00 4 4] 5

90.00 23 54 33
lO0.O0 6 23 19

lO0.OO I 0 56

110.00 8 9 19
110,00 1 31 26

FLIGHT TIME 202.00

DISTANCE 58_.474

LOL 145.13 VL 26.318 GAL 9.17 4ZL 89.91HCA 289.78 SHA

LOP 74.90 VP 36.858 GAP ]4.94 AZP 89.97 T_L 153.99 TAP

GP -12.14 24L 47.27 2AP 167.64 £TS 284.44 2AE 129.91ETE

ARRIVAL GATE 5EP 4 1969

120.22 ECC .27651 IN( .0933 Vl 30.156
8].76 RCA 86.98 _PO 153.47 V2 35.155

190.23 ZAC 171.78 ETC 167.84 CLP-177.67

0LA 23.64 RAL 98.59 RAO 6568.3 VEL 1_.395 PTH Z.24 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AL_4TH INJ TIME

3179.85 -26.35 109.3] 337.4J 79.25 5 56 5

4128.47 -E.27 167.99 ]28.70 61.77 25 3 21

Z856.68 -28.55 85.99 ]]7.85 80.7] 7 10 55

]926.87 -.32 ISZ,IO 327.62 60.11 Z 6 2]

2525.05 -]3.76 61.60 338.65 84.29 8 51 24

]831.27 4.|4 142.07 324.8] 56.04 2 35 17

MIO-COORSE EXECUTION ACCURACY

E_T 5870.7 SC,R 489.2 SG3 143.6

RRT .6007 RRF .5796 RTF .9577
_B ]89l,! R_] ,_022 RI3 .9577

,_,I 5878.1 EK.2 390.6 THA 2.88

DIFFERENTIAL CCRRECTION5

TOE -.2498 TRA 4.4892 TC3-2.7796 8AU I.IF)6

ROE .3621 RRA .2860 RE3 -.0728 FAU .0151]

FOE -.IE_00 FRA 1,4404 FC3 -.406] 8SP |9301

BOE .4399 BRA 4.49_2 8C3 2.7805 FSP -49]

FLIGHT TIME 204.00

0ISTANC£ 587.459

LCL 145.13 VL 26.281 GAL 10.O5 AZL 90.11HCA 29].00 S_A

LOP 78,13 VP 36.842 GAP 15.62 AZP _O.04 TAL 152.57 TAP

GP -1|.87 ZAL 4].19 ZAP 168.04 ETS 280,34 ZAE 129.87 ETE

DLA 22.59 RAL 100.77 RAO 6568.4 VEL 12.§fl8 PTH 2.28 VHP

L-_ TIME IN| LAT |NJ LONG JNJ RT A_C IN| AZNTH IN| T]N£
3156.59 -_6.64 107,68 341.62 BO.O]" 5 59 25

4211.50 .41 172.62 3]2.09 61.69 24 58 26

2840.50 -28.72 84.81 342.01 81.]2 7 32 11

4002.81 2.25 156.26 ]31.07 Co0.18 2 ] 32

2]19.77 -33,80 61.19 342.75 84.5] 9 9 22

3896.31 6.60 145.49 328,37 56.]8 2 ]5 44

MID-COURSE EXECUTION ACCURACY

SGT 5869,4 S_ 476.] S_] 138.7

RRT .5_21 RRF .5719 RTF .9600

$6(_ 5888.7 R23 .001] RI] .9600
$6| 5876.2 S(,2 ]83.4 THA 2.76

LAUNCH OATE FEB 14 1969

HELIOCENTRIC CONIC

RL 147.75 LAL .00

RP 107.76 LAP .10

RC 192.690 GL -.48
PLANET(X_ENTRIC CONIC

C3 36.326 VHL 6.027
LNCH AZHTH LNCH TIME

90.00 5 6 49

90.00 23 48 14

I_0.00 6 44 5I

I00.00 0 ]6 50

I10.00 8 27

II0.00 I 50 48

0IFFER£NTIAL CCRR_CTIONS

TOE -.4254 TRA 4.9185 TC3-2.418| 8AU 1.1844

RDE .3704 RRA .]O3| RC3 -.0612 FAU .O1155

FOE -.2187 FR_ 1.4989 FC_ -.32_O BSP 19359

BOE .5641 _RA 4.9279 8C3 2.4389 FSP -477

9.9310PA 10.88 RAP 78.0! ECC 1.5311

PO CST TIM INJ 2 LAT INJ 2 LONG

_579.8 -27.57 1OO.87

3528.5 -6.03 161.33

_256.7 -29.5] 77.32

3326.9 -4.30 145.56

1925.1 -34.18 52.38

3231.3 -.35 135.86

ORBIT 0ETERMINATION ACCURACY

ST 1507.0 SR 377.3 55 437.1

CRT .0849 CRS .11Jl CST -.9802
LSA 1567.1MSA 385.1 554 14.1

ELI 1507.4 EL2 375.8 ALF 1,30

ARRIVAL GATE SEP 6 1969

120.02 ECC .28672 INC .1108 VI 30.J§6

85,57 RCA 85.60 APO 154.43 v2 35.166

190.01 ZAC 173.84 ETC 160.37 CLP-178.58

]0.317 OP4 11.45 RAP 80.27 ECC 1,5978

PC' C_T TIM IN| _ LAT _NJ 2 LONG
2556.6 -27.75 99.19

3611.5 -3.38 165.99

2240.5 -29.62 76.13

3402.8 -1.73 149.74

19|9.8 -34.18 51.97

3296.3 2,14 139.25

CROIT OETERMINATION ACCURACY

ST 1574,7 SR 364.3 S] 453.4

CRT ,OOO1CRS -|61_ CST -.9864

LSA 1637.1MSA 371.t SSA 13.6

ELl 1574.7 EL2 364,3 ALF -O0

|
r
m:
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

LAUNCH CATE F£B 14 1969 FLIGHT TIM[ 206.00 ARRIVAL 0ATE SEP 8 1969

HELIOCENTRIC CONIC OISTAft_.E 592.502

RL |47.75 LAL .DO LOL 145.13 VL 26.245 GkL 11.00 AZL 90.33 HCk 296,23 S_A

RP iO7.73 LAP .Z9 LOP 61.36 VP 36.826 GAP 16.37 kZP 90.14 TAL 151.19 TAP

RE |94.480 GL -1.32 GP -11.63 ZkL 4].26 ZAP 168.36 ETS 275.88 ZA£ 129.60 ETE

PLAN[TOCENTRZ( CONIC

C3 4!.O93 VHL 6,410 OLA 21,60 RAL 102,79 RA0 6568.6 V[L 12.746 PTH 2,32 VHP

LNCH AZMTH LNCH TIE L-I TZI,_ INJ LAT

90.00 5 27 53 3140.97 -26.82

90,DD 23 43 J6 4289.41 2,92

JOO.O0 7 4 14 2630.35 -28,82

1OO,00 ,0 53 32 4075.28 4.70
]10.00 8 43 53 2518,56 -33,80

110.00 I 30 23 3959,82 B.98

DIFFERENTIAL CORRECTIONS

r0£ -.6040 TRA 5,3795 r¢5-2.1148 8AU 1.1622

ROE .3795 RRA .31_ RE3 -.0503 FAU .01193

FOE -.Z545 FRA 1.5613 FC3 -.2514 6SP 19519
BDC .7133 BRA 5.38_ BC3 2.1134 FSP -459

119.81 [(( .29795 INC .3269 vJ 30.156
87.42 RCA 84.li APO 155.51 V2 _5.177

189,79 ZkC 175.68 £TC 146.12 CLP-179.5J

10.781 0PA 11.96 RAP 62.52 ECC 1.6763

INJ LONG INJ RT AS( INJ k2'MTH INJ TINE PO CST TIN INJ 2 LAT _NJ 2 LONG

106.58 345,73 80,55 6 20 I_ 2541,0 -_7,85 98.06

J76,97 335,52 6J.82 _4 54 45 3689,4 -.87 J70,34

84,O8 546,09 81,70 ? 51 24 2230.5 -29.67 75.37

160,25 534,54 60,44 2 J 28 5475,5 .72 153,72

6J,10 346.79 84.59 9 25 51 1918.6 -34.18 51.87

148.87 351.91 56.88 2 36 22 3359.8 4.56 142.58

MI0-COL_,_E EXECUTION ACCURACY ORBIT OETERMINAT|Ce4 ACCURAC_

`%7 5864,0 `%R 462,3 `%5 134.1 ST 1644,7 SR _51.5 $S 470,0

RRT .5835 RRF .5646 RTF .9624 CRT -.0689 CRS .2006 CST -.9907

S_ 5882.2 R25 .0010 R15 .9624 L$A 1709.6 HSk 555.5 SSA 12.8

SG1 5870,2 ,_G2 375.1 THA 2.64 ELI 1644.9 EL2 350.6 ALF 179,12

LAUNCH OATE FEB 14 1969 FLIGHT TIME 208.O0 ARRIVAL OATE SEP 10 1969

P'_LrOCENTRIC CONIC

RL 147.75 LAL .OO

RP 107.70 LAP .48

RC 196.245 GL -2.08

PLANETOCENTR]C CONIC

C3 46,709 VHL 6.8_4
LNCH A2'MTH LNCH TIME

90.00 5 46 44

90.00 23 39 13

100,00 7 21 44

I00.00 0 50 51

110.00 B 58 58
110.O0 I 30 5

DISTANCE 596.974

LOL 145.J3 VL 26.210 GAL J2.02 AZL 90.36 PiCA 299.45 SMA JJ9.61 ECC .3J033

LOP 84,58 VP _.811 GAP 17,18 AZP 90,27 TAL 149,87 TAP 89,32 RC_ 82,49
GP -1|.41ZAL 41,48 ZAP 168,_ ETS 271.10 ZAE 129.71 _TE 189.58 ZAC 176.93

OLA 20.67 RAL 104,64 RA0 6_.7 _EL 12,964 PTH 2.36 VHP 11.268, 0PA 12.42

L-| TIME INJ LAT _NJ _ INJ RT AS( INJ A2_4TH _NJ TJME PO CST TIN

5131.57 -26.9E I05.91 349.75 6D.87 6 38 56 2531.6

4363.29 fl.29 181.11 338.96 62.14 24 51 _7 3763.5
2825.26 -_.87 83.7l 350.08 81.89 8 8 49 2225.3

4144,82 7,02 164,JI 338,01 60,87 1 59 56 3544,8

2521.01 -33.79 61._3 ]50.77 84.48 9 40 59 1921.0

4021.84 11.27 J52._ _55,44 57.51 2 37 7 3421.8

INC .555_ vJ 30.156
APO 156.73 v2 _5.187

ETC 116.84 CLP t79.54

,)IFFER£NTIAL C(_RECTIONS

TOE -.7945 TRA 5.8_3 TC3-1.8189 BAU 1,1361

R0E .3890 RRA .3353 RC3 -.0406 FAU .01059

FOE -.2904 FRA 1.62_9 FC3 -.19_6 B_P 19379

_OE .8846 BRA 5.8779 BE3 1.8J94 FSP -444

MI0-CCUR_ £X[CtJTION ACCURACY

_T _54,2 _ 446.9 `%3 129.6

RRT .5735 _ ._iSG_ RTF .9651

`%e 5871.3 _3 .0006 RJ3 .9651

S_I 5839.8 ,%2 565.7 7HA 2.52

RAP 84.77 £CC 1.7687

INJ 2 LAT INJ 2 LONG

-27.91 97.38

1.52 I74.46
-29.69 75.00

3.08 157.54

-34.18 52.07

6,9J I45._4

C_6IT 0ETER_NATION ACCURACY

ST 1715,9 SR 338.4 55 487,I

CRT -.J292 CRS .2362 CST -,9937

LSA 1781,6 _SA 338.9 SSA 12,2

ELl 171415 EL2 555.4 ALF 178.48

LAUNCH O_T_ FEB 14 J969 FLIGHT TIN£ 210,00 ARRIVAL 0ATE 5EP IZ 1969

HELIOCEntRIC CONIC

RL 14 ,75 LAL .00

RP J[ '._7 LAP ,67

RC 19_ 986 GL -2.79

PLANET,:,_ENTRIC CONIC

C_ _.346 VHL 7,_4

LNC_ AZMTH LNCH TI_

9(3.00 6 3 40

90.00 _3 35 52

100.00 7 37 53

100.00 0 48 36

110.OO 9 12 45

I_0.00 I 29 53

0ISTAN(£ 601.438

LOL 145.13 VC 26,176 GAL 13.13 AZL 90.80 _.KA 302,68 .T_4A

LOP 87.81 VP 3_.795 GAP J8,07 A_P 90.43 TAL 148.61 TAP

GP -11.20 ZAL 39.84 ZAP 168,71 £TS 266.02 ZAE 129.58 £T[

119,42 ECC .32402 INC .7988 V! 30,156

9J.30 RCA _0.72 APO JflS,lJ V2 35,196

189.38 ZAC 176.82 £TC 75.71 CLP 178.56

OLA 19.79 RAL 106.34 RAO 6568.9 V£L 13.218 PTH 2.41 VHP !_.806 OPA J2.82

L-I TIM[ INJ LAT ]NJ LONG ]NJ RT 4,% |NJ A2_4TH INJ TINE PO CST TIN

5127,34 -26.97 105.60 355.67 81.02 6 55 47 2527.3

4435,77 7.51 185.10 342.39 62.62 24 49 45 3835.8
2824.59 -28.68 85,66 $54.00 81.91 8 24 37 2224.6

4211,74 9,22 167.86 _41,48 61,44 I 58.47 5611.7

2526.75 -33.75 61.73 354.69 84.22 9 54 51 1926,6

4082.35 13.46 155.54 338.97 38.28 2 57 55 5482.3

CIFFERENTIAL CCRRECTIONS

TOE -.9922 TRA 6,3_1 TC3-1.5446 BAU 1.1019

ROE .3993 RRA .3494 RC3 -.0519 FAU .00885
FOE -.325J FRA 1.6932 re3 -,J436 BSP J94_)

_0£ 1,0695 (3RA 6,4017 8C3 1.5450 FSP -430

MIO_COU_SE F')(ECUTION ACCURACY

,%T 5839.0 ,SGR 430.2 `%3 125.4

RRT .5626 _ .5470 RTF .9680

`%1 5844,! `%_ 355.A 7_A _.38

RAP 67.01ECC 1.8780

INJ 2 LAT INJ _ LONG

-27,93 97.0?

_.78 178,40

-_9.69 74.95

5.53 161._5

-34,18 52.51

9.17 149.07

CR_IT DETE_INATION ACCURACY

ST 1779.4 SR 325.2 SS 504.7

CRT -.1797 CRS .2661CST -.9958

LSA J850.0 MSA 322.2 SSA 11,7

ELl 1780.4 EL2 319.7 ALF 178.06

LAL_CH OATE FEB 14 ,1969 IrLZGH7 TIME 212.00 ARRIVAL OATE SEP 14 1969

H£LI(_CENTRIC CONIC

RL 147.75 LAL .00

RP 107.64 LAP .86

RC 199.701GL -3,44

PLAN_TOCENTRIC CONIC

C3 61.231 VHL 7.823

LNr._ AZMTH LINCH TIME
_O.00 6 18 52

90.00 23 33 0

100,O0 7 51 49

1OO.OO 0 46 _:J
110.00 9 _fl 16

J10.OO I _9 42

0IST_I_E _05.651

LOL 145.15 VL _.142 G_L 24,_4 AZL 91.0_ _ _I05.91SMA 119.25 ECC ,35921 INC 1.0607 VJ _.156

LOP 91.0_ VP 38.780 GAP 19.06 AZP 90,62 TAI. 147.43 TAP 93.35 RCA 78,79 APO 159.67 V2 35.205
GP -11.01 ZkL 38.34 ZAP 1_8.72 ETS _0.71 ZA{ 129.41 £TE 189.18 ZAC 175.51 ETC 49.40 CLP 177.54

OLA 18,96 RAL 107.89 RA0 6569.1 VEL 13.512 PTH 2.47 VHP 12.402 0PA 13.17 RAP 89.2] ECC _.0077

L-I TIME INJ LAT INJ LOhK_ INJ RT AS( INJ A2NTH |NJ TIM_ PC) CST TIM INJ 2 LAT INJ 2 LONG
3127.50 -26.97 105.62 3_7.50 61.01 7 10 59 2527.5 -27.93 97.08

4501 ,20 9.60 188.95 _45.81 63.25 24 48 1 5901.2 5.93 18Z.19

2827.75 -28.85 83.89 _57,82 8J,_0 8 38 57 _227,7 -29.68 75.18

4276.20 11._ 171.5_ _44.92 62.14 I 57 55 3676.2 7.47 164.81

2535.40 -35.69 62.40 358,f13 85.83 10 7 51 1955.4 -54.18 53.19

4J41,29 15,55 158.83 342,46 59,17 2 38 44 5541,5 Jj.34 J52.25

CRSIT DETERMINATION ACCURACY

ST 1840,0 SR 311.9 S5 522,9

CRT -.2232 CRS .2923 CST -.9972

L$A ]9J5,8 MSA 305.6 $SA 1|.!

ELI 184J.3 EL2 303.8 ALF I77.77

CIrFERENT`1AL CORRECTIONS

TOE-I.1996 TRA 6.9560 TC3-1,2936 BAU 1.0591

ROE .4103 RRA ,3E15 RC3 -.O241 FAU .00729

FOE -.3592 FRA 1.7697 FC5 -,1051B_P 19405

BOE 1.2678 BRA 6.9653 Be3 1.2938 F_P -416

MIO-(.CUR_ EXECUTION ACCURACY

`%T 5820.1 _ 412.3 `%3 121.5

RRT .5500 RRF .5363 RTF .9709

`%8 5834,7 R23 .0005 R13 .9710

`%1 5824,5 `%2 344.1 THA 2.24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES H VOL 4 1968-69_

LAUNCH CATE FEB 14 J969

HELIOCENTRIC CONIE

RL |47,75 LAL .00

RP |07.62 LAP 1.04

RE 201.391GL -4,03

PLANET(XENTRIC CONIC

C3 70.640 VHL 8.40_

LNCH AZMTH LNCH TIE

90.00 6 32 30

90.00 23 30 29

10(3,00 B 4 40

I00.OO 0 44 56

llO,OO 9 36 35

110.00 ! 29 31

FLIGHT TIME 214.00

LC_ 145.13 VL

LOP 94.Z8 VP

GP -|0.83 ?AL

DISTANCE 609.556

26.109 GAL 15.67 AZL 91.35 HEA 309.14 5NA

36.765 GAP 20.|5 AZP 90,85 TAL 146.35 TAP

36.98 ZAP 168.62 ETS 255.24 ?AE |29.19 ETE

ARRIVAL CATE SEP 16 J969

119.05 ECC .35613 INC 1.3451 Vl 30.;56

95.49 Re4 76.65 APO 161.44 v? 35.2t3

188.98 ?AC 173.73 ETC 36.68 CLP 176.48

13.066 0PA I3.47 RAP 91.4! ECC 2.J626
PO CST TIN IN! 2 LAT IN! 2 LONG

2531.4 -27.91 97,37

3965.7 7.96 I85.85

2234.2 -29.65 75.66

3736.2 9.5I 168.29
1946,6 -34.16 54,06

OLA 18.20 RAL 109.29 RAO 6569.4 VEL 13.B56 PTH 2.53 VHP

L-I TIN_ IN! LAT IN! LONG IN! RT A,_ IN! A2'NTH IN! TIME
3131.40 -26_92 105.89 1.2I 80.88 7 24 41

4565.74 11,96 192.68 349.I8 63.97 24 46 35

2834.16 -28,78 84.35 1.53 61.56 8 §I 54
4338.22 |3.24 175,J0 348,32 62,95 I 57 J4

2546,61 -33,60 63,26 2.28 83.32 I0 19 1

4198.54 17.5! 162.I0 345,92 60.16 2 39 29 3598.5 I3.4I 155.39

OIFFERENTIAL CCRR£CTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

TOE-1.4132 TRA 7.5691 TC3-I.062I BAU 1,0032 SGT 5198,| SGR 393.3 SG3 |17,6 5T I893.7 SR 298.8 55 541.9

ROE .4223 RRA .3713 RE3 -.OITl FAU .OO564 RRT .5355 RRF .524| RTF .9740 CRT -.2599 CRS .3144 CST -.9982

FOE -,3921 FRA 1.8520 FC3 -.0692 BSP |9313 5G6 5811.4 f_3 .0010 R13 .9740 LSA 1971.I NSA 289.5 SSA ID.6

80E 1.4750 BRA 7.5782 BC3 I .0623 FSP -400 5(;1 5501.9 ,%2 331.9 THA 2.09 EL1 |895.4 EL2 288.3 ALF 177.60

LAUNCH DATE FEB 14 I969 FLIGHT TINE 216.00 ARRIVAL DATE SEP 18 1969

HELIOCENTRIC CONIC 0i$TANCE 613.080

RL 147.75 LAL .00 LCL 145.13 VL _.078 GAL |7.13 AZL 91,66 HCA 312.38 SNA 118.87 ECC ,37503 INC 1.6570 Vl 30.156

RP 107.59 LAP I,L:_ LCP 97.52 VP 36.750 GAP 2J._ A21= 91.l_ TAL |45.37 TAP 97.75 RCA 71.29 APO 163.45 vz 35.221

RC 203,056 GL -4.57 GP -I0.67 ZAL 35,78 ZAP |_.38 ETS 249.69 ZAE |28.9Z ETE 188,78 ZA( i71,84 ETC 29.9I CLP I75,37
PLANETOCENTRIC CONIC

C3 81.940 VHL 9.052 OLA I7.49 RAL 110.53 P-JO 6569.6 VEL |4.258 PTH 2.60 VHP 13.809 DPA 13.71 RAP 93.56 ECC 2.3485

LNCH ATNTH LNCH TINE L-i TINE IN| I.AT IN| LL_NG IN| R7 ASC IN| AZNTH IN| TIM_ PO CST TIM IN| 2 LAT ZNJ 2 LONG

90.00 6 44 38 3138,5I -26.85 106.40 4,79 50.64 7 _6 57 2538.5 -27.87 97.88

90.00 23 28 |4 4627.43 13.37 |_,30 352._ 6d,81 24 45 21 4027.4 9.87 189.38

100.00 8 16 9 2843.4! -28,69 85,03 5.12 8|.Z2 9 3 32 2243.4 -29.60 76.34

lO0.O0 0 43 ZO 4397.76 |5.05 178.59 351.66 63.87 ! 56 38 3797,8 I1.42 i71.68

IJO.OO 9 46 44 2560.02 -33.49 64.29 5.9| 82.72 lO 29 24 I960.0 -34.14 55.II

llO.OO I 29 15 4253.94 19.36 165.34 _9.32 61.26 2 40 9 3653.9 15.37 I58.48

OIFFERENTI4L O2R_CTION$ MI0-¢.OJR_ EXECUTION ACCURACY ORBIT O£*ERNiNATION ACCURACY

TD_-|.6429 TRA 8.2_5 f(_ -,8548 BAU .936§ 5GT 5770.3 _ 372.9 SG3 J13.9 ST 1941.0 SR 285.6 S5 562.4
ROE .43fl2 RRA .3775 RC3 -,O!!3 FAU .00397 RRT .5!74 RRF .5083 RTF .9771 CRT -.2947 CR5 ,3368 CST -.9988

FOE -.4266 FRA 1.9408 FC3 -.04L_ B.SP 19319 _ 5782.4 R_3 .0014 RI3 .9771 LSA Z022.5 NSA 273.4 S5A 10.0

BOE 1.6996 8RA 8.2372 BC3 .8549 FIP -388 ,%1 5773.5 SGZ 319.0 7HA 1.92 ELI 1942,8 EL2 272.6 ALF 177.47

LAUNCH DAT[ FEB 14 1969 FLIGHT TINE 218.0D ARRIVJL OAT£ SEP 20 1969

LNCH AZNTH LNCH TIME L-I TII4E

90.00 6 55 22 3148.35

90,00 23 26 9 4686.18

I00,00 8 26 I8 2853.09

]DO,O0 0 4I 49 4454,67

110.O0 9 55 43 2575.32

lJO.O0 ! 28 54 4307.21
CIFFER£NTIAL CC_RRECTIONS

TOE-1.8851 TRA 8.9472

ROE ,4495 RRA ,3796

FOE -.4616 FRA 2.0395

BoE 1.9379 8RA 8,9552

LAUNCH DATE FEB 14 1969

HELIOCENTRIC CONIC

RL 147.75 LAL .flO

RP 107,55 LAP 1.57

RE 206.313 GL -5.3|
PLANETOCENTRIC CC_IC

C3 112.259 VHL I0.595

LNCH AZNTH LNCH TINE
90,00 7 4 40

9O.0o 23 24 8

100,00 6 35 7

IO0.O0 0 40 |9

110.00 10 3 32

710.O0 I 28 23

HELIOCENTRIC CONIC DISTANCE 616.128

RL i17.75 LAL .00 LOC 145.i ] VL 26.048 GAL 18.75 AZL 92,00 HCJ 315.61 S_A 118.71 ECC .39624 INC Z.0028 ¥1 30.156

RP 107.57 LAP 1.4D LOP |00.75 VP 36.735 GAP 22.75 AZP 91.43 TAL 144.53 TAP 100o14 RCA 71.67 APO I65.74 v2 35.228

RE 204.697 GL -5.06 GP -I0.51ZAL 34.73 ZAP !68.01 ET5244.|4 ZAE |2_.58 ET[ 188.56 ZAC 169_92 ETC 25,85 CLP 174._D
PLAN_TOCENTRIC CONIC •

C3 95.604 VHL 9.77@ DLA 16.84 RAL 11|.61RAD 6369.9 VEL 14.729 PTH 2.66 VHP |4.645 DPA 13.92 RAP 95.64 ECC 2.5734

IN| LAT IN| LONG?_'Nj RT A,_. iN| A_NTH IN| T|I_ PO CST TIH IN| _ LAT IN| 2 LONG

-26.74 I07,10 8.22 80.30 7 e _ 50 _548.3 -27.80 98.60

15,05 199.80 355.72 65.73 24 4,, |5 4086.2 11.64 192.7_

-28.56 85.87 8.56 80.79 9 13 53 _25_.1 '29.54 77.20

16.73 18!.98 354.91 64.86 I 56 4 3854.7 J3.20 174.96
-33,35 65.47 9.40 82.04 lO 38 38 1975.3 -34.09 56.30

21.07 !68.52 352.64 62.44 2 40 41 3707.2 17.21 161.52
HIO-COUR_E EXECUTION ACCURACY

TC3 -.6671 8AU .8526 SGT 5738.4 SGR 351.5 ,_.,3 |10.4

RC3 -,0065 FAU .00"_17 RRT ,495| RRF .4884 R'tT .950|

FC3 -.0196 BSP IOJ290 _ 5749.1 R23 .00_0 RI3 .980|

Be3 .6671 FSP -376 SG! 5741.0 SG2 305.2 THA J .74

FLIGHT TIME L:_O.DO

DISTANCE 618,576

LOL 14§.13 VL 26,020 GAL 50.56 AZL 9"d.39 P'_ 318.84 S_A I18.55 ECC .42013 INC 2.3912 Vl D,156

LOP !03,99 VP _6.721 GAP 24,30 A2'P 91.80 TAL I43.85 TAP 102.69 RCA 68.74 APO 168.36 VZ 35,235

GP -J0.37 2AL 33.85 ZAP !67.48 ET$ Z38.69 Z_E I28.15 ETE 18_.34 ZAC 168.05 ETC 23.22 CLP J72.94

DLA 16.26 RAL J l2.fl2 RA0 6570,1 VEL 13.284 PTH 2.74 VHP I5.59! 0PA 14.08 RAP 97.66
L-I TiME IN! I._T IN! LONG iN! RT A$C IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT

3160,50 -26,59 107.96 !!,46 79.90 7 57 21 2560.5 -27,72

474!.8| 16.57 L=0_.17 358.82 66.71 24 43 |0 4141.8 13,28

2868.82 -28.41 86.86 !1,82 50.29 9 22 56 2268.8 -29.46

4508.72 18.26 185._ 338,04 65.92 ! 53 27 3908,7 14.86

2592.18 -33.J9 66,76 12.72 81.29 IO 46 44 I992.2 -34,D3
4338.12 ).64 171.64 355.84 63.68 2 41 I 3758.1 18.92

OIFFERENTIAL CORRECTIONS HID-COORSE EXECUTION ACCURACY

TD[-2.I414 7RA 9.7323 TC3 -.4985 BAU .7482 SGT 5701.9 S_ 329.0 SG3 I07.2

ROE ,4654 RRA .376I RC3 -.0(]26 FAU .0_017 RRT .4669 _ .46_6 RTF .98_D

FGE -,4978 FRA 2.1495 FC3 -.0013 BSP I9252 _ 5711.4 R_3 .0028 RI3 .9831

_0£ 2.1914 BRA 9.7396 BE3 .4983 FSP -365 S_I 3703.9 ,_2 290.8 THA 1.55

ORBIT DETERMINATION ACCURACY

5T 1980,5 ,_ 272.5 5S 584.6

CRT -.3268 CRS .3584 CST -.9993

LSA _O66.9 HSA 257.7 55A 9.5

EL1 1982.5 £L2 257.Z ALF 177.3_

ARRIVAL DATE SEP 27 1969

ECC Z,f1475

IN| 2 LONG

99.47

196,04

78.Z?

175,13

57.62
164,4_

ORBIT OETERNINATION ACCORAC_

5T 2011.7 5R 259.6 55 609.1

CRT -.3579 CR5 .3806 CST -.9996

LSA _103.9 NSA 24_,4 5SA 9.0

ELI _O13.9 £LZ 242,I ALF 177,3_

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-691
i

LAUNCH DArE F£B J5 1969 FLIGHT TIME 70.00 4RRIVAL CATE APR _6 1969

I'_LIOCENTRIC CONIC

RL 147.78 LAL .00

RP 108.27 LAP 1.69

RE 48.BS3 GL 8.71

PLANETC_ENTRIC CONIC

C3 27.022 VHL 5.198

LNC.H ATHTH LNCH TZV_
90.00 0 34 47

90.00 16 16 17

1130.O0 Z ] 41

101(3.00 17 _ 4

110.00 3 28 51

110.00 18 21 24

OIFFER_NTIAL CC_RECTIONS

TOE -,2412 TRA -,36SS

ROE -.3510 RRA .1555

FOE .O439 FRA -.0933

802 .4259 _'_A .3972

OISTANCE 182.070

LOL 146.14 VL 26.418 GAL -6.50 AZL 88.2_ P'_4 80.35 S_(A

LC_ ZZ6.49 VP 36.787 GAP -13,12 AZP 89.71 TAL 200,_7 T4P

GP 13.17 ZAL 129,88 Z4P 14.11ETS 294.29 7AE 149.41ETE

12(3.85 ECC .24865 TNC 1.7182 Vl 30.150

280.92 RCA 90.RO 4PO 150.89 v2 35.000

11.77 ZAC 128.47 ETC 152,28 CLP -5.12

OLA

L-I TIME

2745.17

4474.30
2458.48

4236.22
2192.01

4075.46

14.20 RAL 11.01RAO 6568.J VEL |2.182 PTM 2.19 VHP 8.857 OPA 25.65 RAP 34.45 ECC 1.4447

INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LC_G

-27.94 77.83 242.85 94.80 1 ;30 32 2145.2 -26.98 69.30

8.77 187.41 235.66 62.97 17 30 51 3874.3 5.08 180.67

-29.33 56.60 242.70 96.04 2 44 39 1858.5 -28.18 47.96

10.O1 169.25 235.O1 61.69 18 40 41 3636.2 6,15 162.58

-33.OO 35.78 242.11 99.47 4 5 23 1592.0 -31.34 26.94

13.21 555,16 233.J1 53,J8 19 29 19 3475.5 8.91 148.70

MIO-COURSE EXECUTION ACCURACY ORBIT OETER_INATION ACCURACY

TC3 .4789 BAU .1785 SGT 700.9 S/.,R 443.7 S_3 100.9 ST 294.0 5R 390.5 SS 51.7
RC3 .1215 FAU .03487 RRT .2968 R_ -.3556 RTF -.6686 CRT .8387 CRS .7781 CST .4738

FC}-1.1171 BSP 1983 SG_ 829.5 R'23 -.0536 RI3 -.6865 LSA 471.8 MSA 135.3 SSA 27.1

8C3 .4941 FSP -249 ._1 719.6 ._ 41_.7 THA 16.04 ELI 470.4 EL2 132.9 ALF 54.46

LAUNO-_ OATE FEB 15 1969 FLIGHT TIME 72.00 ARRIVAL CArE APR ZH 1969

M£LIOCENTRIC CONIC

RL 147.78 LAL .00

RP 108.31 LAP 1.53

RC 50.327 GL B.D9

PLANETOCENTRIC CONIC

C3 25.453 VHL 5.045 0LA

LN(._ A2"MTH LNCH TIME Lol TIME

90.00 0 40 17 2_6.87

90.00 15 59 47 4502.97

I00.00 Z 8 20 2402.89

1(30,O0 17 14 Z5 4262.18

110.[](3 } 31 42 2142.08

110.OO 18 7 3_ 4095.76

OIFFER_.NTIAL CORRECTIONS

TOE -.2277 TRA -.3431 TC3 .5364 BAU .18_

ROE -.3380 _A .15_ RC3 .I344 FAU .OJSO0

FOE .0173 FR4 -,1320 rc3-1.2926 BSP 2116

BOE .4076 BRA .3785 BE3 .§382 FSP -287

01STANCE 188.83A

LQ,. 146.14 VL 26.627 GAL -6,49 AZL 88.46 HCA 83.55 SMA 122.08 ECC .23779 INC 1.5369 Vl 30.150

LOR 229.69 VP 36.924 GAP -|2.16 AZP 89,83 TAL 201.89 TAP 285.44 RCA 93.05 APO 151.10 v2 34.987

GP 14.01ZAL 531,67 ZAP 13.85 ET$ ]O1,34 ZA£ 148.12 £TE 13,49 ZAC 128.74 £TC 1_1.21 CLP -7,4_

12.95 RAL 9.63 RAO 6568.0 VEL 12.117 PTH 2.17 VHP 8.332 CPA 26.74 RAP 34.93 ECC 1.41H9
INJ LAT INJ LONG INJ RT A_ INJ A?MTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LC_C

-27.54 73.61 239.76 96.87 I 25 4 2086.9 -26,30 65.17

9.66 189.05 233._9 63,25 17 14 50 3903.0 5.99 1_2._9

-28.86 52.53 239.57 98.14 2 4_ 23 1802,9 -27.44 44.02

10.84 170,72 232.67 61.97 18 25 27 3662.2 7.01 164,03
-32.38 32.01 238.86 101.61 4 7 24 1542.1 -30.44 23.33

13.94 156.28 230.85 58.47 19 15 49 3495.8 9.67 149.79

MI0-COUR_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 720.8 S(.,R 454.3 SG3 113.5 ST 285.5 5R 388.0 SS 45.8

RRT .33J3 RRF" -.401_ RTF -.6860 CRT .8364 CR5 .4180 CST .0Z06

_B 832.0 1_3 -.0620 RI3 -.7073 LSA 463.8 MSA 134.9 SSA 29.6

•_1 744.2 S_ 414.8 THA 17.43 ELI 463.6 EL2 131.0 4d..r 55,21

L4UNCH DATE FEB 15 1969 FLIGHT TIME 74.00 ARRIVAL GATE 4PR 30 1969

HELIOCENTRIC CONIC

RL 147,78 LAL .00

RP 106.36 LAP 1-36

RC 51.881 GL 7.38

PLAN_TOCENTRIC CONIC

C3 24.148 VHL 4.914 0LA

LNCH AZMTH LNCH TIME L-I TIME

90.00 0 46 15 2629.61

90.00 15 4] 33 4534.34
100.00 Z 13 29 2348,26

100.D0 16 39 O 4290.92

110.00 3 35 4 2093.01

110.OO 17 53 55 4118.94

CIFFERENTIAL CORRIECTICN5

TOE -._14_ TRA -.3232 TC3 ._888 BAU .21_O0

ROE -.3250 RRA .1652 RC3 .1925 FAU .04148

FOE -.0146 FRA -.1747 FC3-1.4871 BSP 2208

BOE ,3896 BRA .3630 BC3 .6194 F,.._P -329

01ST4NCE 195.59(]

LOL 146.14 VL 26.814 GAL -6.50 AZL 88.64 HCA 86.74 _4

LOP 232.88 VP 37.047 GAP -11.25 AZP 89.92 TAL 203._3 TAP

GP 14.94 Z4L 133.42 lAP 17.88 ETS 307.08 7_E 147.0_ ErE

323,21ECC .22813 INC 1.3580 Vl _0.150

_89,97 RCA 95.10 APO 151.32 V2 34.974

15.3I ZAC 128.65 ETC 150.I2 CLP -9.93

11,64 RAL 8,35 FAD 656_.0 VEL 12.063 PTH 2.16 VMP 7.839 DPA 27.88 RAP 35,29 ECC 1.3974

INJ LAT INJ LON6 INJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-27.00 69.51 236.92 98.87 1 30 5 _029,6 -25.50 61.16

10.61 190.86 231.16 63.59 16 59 8 3934,3 6.98 184.06

-Z8.27 48.58 236.68 1OO.14 2 5_ 38 1748.3 -26.58 40.18

11,76 172.36 2..'10.57 6_.32 18 IO 31 3690.9 7.96 165.63

-31.65 28.37 235.86 103.65 4 9 57 1493.0 -29.45 19,86

14.76 157.5_ 228.83 58,81 19 2 34 3518.9 10.52 151.04

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATTON ACCURACY

5GT 738.7 _ 466.9 SG3 127.6 ST 276.3 SR 383.5 SS 52.9

RRT .37_1RRF -.4509 RTF -,6983 CRT ._322 CRS -.0846 CST -,4961

S_B 873,9 R_3 -.07_0 R13 -.7241 LSA 454.8 MSA 135.4 5SA 32,1

56| 76,8.2 ,._2 416.6 THA 19,08 ELl 454,7 EL2 129.2 ALF 55,93

LAUNCH DATE FEB 15 1969 FLIGHT TIME 76.00 ARRIVAL CArE MAY 2 1969

HELIC_ENTRIC CONIC

RL 147.78 LAL .(30
RP 108.40 LAP 1,18

RE 53.536 GL 6.60

PLANETO_ENTRIC CONIC

C3 23.065 VHL 4._O3 0LA

LNO-I AZMTH LN_H TIME L-I TIME INJ LAT
90.00 0 52 40 2573.60 -26.35

90.D0 15 _7 45 4567.9_ 1J.62

1(30.OO 2 19 7 2294.79 -27.57

1(30.00 16 43 59 4321.96 12.73
110,00 3 38 57 L_44.97 -]0.82

I10.00 17 40 :}8 4144.54 15.66

DIFFERENTIAL CORRECTIONS

TOE -,_008 TRA -,3049 TC3 .6366 BAU ,2094

ROE -.3114 RR_ .1716 RE3 .2362 FAU .04535

FOE -.0537 FRA -.2219 FC3-1.70_0 _,_P 2293

80E .3705 BRA .3499 Be3 .6790 FSP -377

OISTANEE 202.334

COL 146.14 VL _6.98_ G4L -6._I AZL 88.82 HC.A 89.93 SI4A

LOP 236.07 VP 37.157 GAP -10.38 AZP 90.00 TAL 204.36 TAP

GP 15.97 ZAL 135.10 ZAP 213.17 £TS 311.74 _AE J46.J0 ETE

I24.25 ECC .21960 INC 1.1_04 vz 30.150

294.49 RCA 96.97 APO 151.54 V2 34.961

17._8 ZAC 128.81 ETC 149.01 CLP -12.4_

10.29 RAL 7.17 RAO 6567.9 VEL 12.018 PTH 2.15 VHP 7.376 OPA 29.07 RAP 35.49 ECC 1.3796

INJ LONG INJ RT AS( INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
65.54 234.32 100,75 I 35 34 1973,6 -24.60 57.31

J92.81 2_9._9 64.00 16 43 52 3967,9 8.03 185.97

44.76 234.04 10_.03 2 57 21 1694.8 -25.64 36.49

174.15 228.7_ 62.73 17 56 1 3722.0 8.98 167.38

24.87 233.13 10_.§7 4 13 2 1445.0 -28.38 16.53

159.O_ 2Z7.04 59.22 18 49 43 3544.5 11.46 152.43

MIO-COUR.,._,E EY_CUTIC]N ACCURACY ORBIT O_TERM[NATION ACCURACY

._,T 7§_,6 5GR 482.5 S(,3 143.3 ST 264.6 _ 376.8 55 72.7

RRT .4148 RRF -.5040 RTF -,708_ CRT ,8244 CRS -.4281 CST -.7746

SGB 894.8 _'_ -.0856 R13 -.7400 LSA 444.3 MSA 136.7 SSA 34.6

$6! 791,1 S_2 4J8.3 THA 21.00 ELI 442.4 EL2 127.5 ALF 56.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 196B-69_

LAUNCH _AT£ FEB J5 |969

HELZCWCENTRI{ CONIC

RL 14T.TB LAL .00

RP |08.43 LAP J.OO

RC 55,ZB2 GL 5.75

PLANE TOCENTRIC C(_NIC

C3 Z_.|67 VHL 4.70B
LNO4 ATMTH LNCH TIE

90.00 0 59 31

90.00 15 IZ Z7

100.00 Z Z5 12

1(30.O0 16 19 77

110.00 3 43 20

FLIGHT TINE 78.00 ARRIVAL CATE MAY 4 1969

DISTANCE Z09.067

LOt. 146.J4 VL 27.133 GAL -6.52 AZL 89.00 HCA 93.12 _A 125.21 ECC .?]ZO8 INC 1.O029 VI 30.J50
LOP 239.26 VP 37.254 GAP -9.55 AZP 90.05 TAL 205.86 TAP 298.98 RCA 98.65 APO 151.76 v? 34.948

GP 17.11 ?AL J36.69 ZAP 22.70 ETS 315.57 ?AE J45.36 ETE 19.45 ZAC 128.58 ETC J47.91CLP -|5.14

OLA 8.9J RAL 6.11RAO 6567.9 VEL 11.981 PTH _.14 VHP 6.945 OPA 30.31 RAP 35.53 ECC 1,3648

L-I TIE INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2518.92 -25.60 61.71 231.98 IO2.53 I 4l 30 ]9]8.9 -23.62 53.60
4603.28 12.67 194.88 227.67 64.46 16 29 I0 4003.3 9.13 187.99

2242.57 -26.78 4I.OB 231.67 J03.81 3 2 34 1642.6 -24.61 32.95

4354.87 13.75 176.07 227.12 63.|9 17 42 2 3754.9 J0.05 169.24

1998.06 -29.92 Z1.52 2_.68 107.37 4 16 38 1398.1 -27.25 13.34
110.O0 17 _7 48 4172.14 16.61

OIFFERENTIAL CORRECTIONS

TOE -.1857 TRA -.2881 TC3 .6788 BAU .2183
ROE -.2968 RRA .1795 RC3 .2865 FAU .04966

FOE -,I010 FRA -.2740 FC3-1.9394 B$P 2376

BO£ .3501 8RA .3394 BC3 .7368 FSP -4]0

LAUNCH DATE FEB 15 1969

H[LIO(ENTRIC CONIC
RL 147.78 LAL .(30

RP 108.47 LAP .82
RC 57.109 GL 4.B3

PLANETOCENTRIC CONIC

C3 21.421 _ 4.628

LNCH A2'MTH LNCH TIME L-I TIE INJ LAT

90.00 I 6 4B 2463.61 -_4.76

90.00 14 fit 45 4640.07 13.74

100.00 ' 2 31 45 2191.6_ -25.g0

1(30.00 16 15 29 4389.29 14._0

110.00 3 48 13 19fl2.}0 -28.94

110.OO 17 15 30 42OI.39 17.61
OIFFERENTIAL CORRECTIONS

TOE -.1701 TRA -.2737 7C3 .7132 BAU ._267

RO£ -,2808 RRA .1882 RC3 °3437 ¢AU .05441

FOE -.1575 FRA -.3}05 rC3-2.J_0 B$P 2455

B0£ .3283 _A .33L_'_ BC3 .79!7 FSP -490

160.59 L_5.flJ 59.69 1B 37 20 3572.1 12.46 153.94
MID-COURSE EXECUTION ACCURACY ORBIT DETE/_WINATION ACCURACY

.S_1 765_3 ._ _J02,0-_--_ 160.8 ST 250.6 SR 367.3 S$ 101.0

RRT .4373 RRF -.5596 RTF -.7160 CRT .8120 CRS -.6019 CST --88_9

S_ 9|5.2 RZ3 -.0997 R|3 -.7555 LSA 432.7 MSA 139.0 SSA 37.0

SG| 813.| SG2 420.2 THA 23.24 ELl 426.4 EL2 126.0 ALF 57.8_

FLI_? TINE 80,00 ARRIVAL OATE MAY 6 |9_9

OIST/_ICE 213.772

LOL 146.14 VL 27.L_o6 GAL -6.54 AZL 89.16 HCA 96.30 .?,MA 126.07 ECC .20549 INC .B245 Vl }0.J50

LOP 242.44 VP 37.340 GAP -8.76 AZP 90.09 TAL 207.11 TAP }03.42 RCA 100.17 APO 151.98 V2 34.936

GP 18.37 ZAL l_.|8 ZAP 25.45 ET$ 318.76 ZAE 144.79 ETE 21.85 ZAC 128.15 ETC 146.84 CLP -17.93

OLA 7.51 RAL 3,18 RAO 6367.9 VEL 11.950 PTH 2.13 VHP 6,343 OPA 31.62 RAP 35.37 £CC 1.3525
INJ LONG INJ RT A,_ INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

58o03 L_29.90 104.19 I 47 54 1865.6 -22.57 50.05

197.03 _6.31 64.99 16 15 3 4040.l 10.25 J90.10

_7.35 L_"_9.S7 IO3.47 3 $ 16 1591.6 -23.53 29.55

178.09 L_dS.79 63.73 17 26 38 3789.3 11.15 171.Z0

18.31 L_8.31 109.04 4 20 46 1352.3 -26.07 10.3!
16_.27 2'_4.23 60.22 18 25 31 3601.4 13.32 155.55

NJ0-_.J01,,J_ [XEC'UTICN ACCURACY ORBIT DETERMINATION ACCURACY

S6T 772.7 SGR 3L>6.6 S63 IBO.2 ST 235.1 S/? 354.8 S5 13_.0

RRT .48_7 _ -.6161 RTF -.7_-_07 CRT .7933 CR$ -.6897 CST -,9357

S_ 935.0 R23 -.I1_4 R13 -.7706 LSA 421,4 MSA 147.5 SSA 39._

_,1 833.9 SG2 422.9 THA 23.88 ELl 406.9 EL2 124.8 ALF 59.04

LAUNCH DATE FEB 15 I969

HELIOCENTRIC CONIC

RL 147.78 LAL .(30

RP 108.51 LAP .64

RC 39.010 GL 3.84

PLAMET_£NTRIC CONIC

-C3 ZO.BO4 VHL 4.561

LNCH ATMTH LNCH TIME

90.00 1 14 33

90.00 14 43 40

J00.00 2 _8 47

IO0.O0 16 2 8

110.00 3 53 38

110.00 17 3 46

FLIGHT TIME 82.00 ARRIVAL CATE MAY _ 1969

DISTANCE 222.46l

LOL _46.14 VL 27.385 GAL -6.56 AZL 89.36 H(A 99.48 SHA 126.85 ECC .19973 INC .6440 V; 30.ISO

LOP 245.62 VP 37.415 GAP -8.O0 AZP 90.11 TAL 208.3| TAP }07.79 RCJ 101.52 4PO 152.19 v? 34.923

GP 19.76 ?AL 139.54 ZAP 28.43 [TS 321.47 ZAE 144.37 ET£ 24.54 ZAC 127.5j £TC 145._I CLP -2_.87

OLA 6.09 RAL 4.39 RAO 6567.8 VEL 11.924 PTH 2,|2 VHP 6.171 0PA 32.99 R4P 34.99 ECC 1.3424

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ 4_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2413._9 -23.23 _4._O 228.09 103.74 I 54 47 1813.6 -21.46 46.64

4678'04 14.82 199.32 22_.21 65.59 16 I 38 4078.0 J1.40 192.30

2141.91 -24.93 34.16 227;74 107.02 3 14 29 1541.9 -22.39 26.30

4424.95 15.86 180,20 224.70 64.33 17 15 53 _124.9 12.28 J73.24

1907.64 -27.91 15.23 226.61 |10.59 4 25 26 1307,6 -24.85 7.4J

4231.98 18.64 164.05 223.19 60.81 IB 14 18 3632.0 14.60 157.25
0|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TO[ -.1544 TRA -._618 TC3 .7_3 _J .2_47 .%T 77_.0 _ 5_7.5 5(,3 201.6 ST 218.8 5R 338.8 SS 173.7

ROE -.2628 RRA .19_4 RE3 .4086 FAU .05962 RRT .5373 RRIr -.6720 RTF -.7222 CRT ,7662 CRS -.7360 CST -.9546
FOE -.2246 FRA -.3209 FC3-2.48_0 BSP 2330 ,S_ 954.7 R23 -.1316 R13 -.78fl9 LSA 411._ MSA J47.1 55A 40.7

BO£ .3048 BRA .3_3 (_3 .8438 FSP -tiff6 ,SGI 834,0 S_ 426.7 THA 29.01 ELI 383.7 EL2 124.1ALF 60.25

L_UNCH OATE FEB 15 1969

H[LIOC£NTRIC CONIC

FLIGHT TINE 84.00 ARRIVAL OATE MAY 10 1969

DISTANCE 229.127

RL 147.78 LAL .O0 LOt. 146.14 VL 27.489 GAL -6._7 AZL 89._4 HO_ 102.67 SMA 127.55 ECC .19471 INC .4602 VI 30.150

RP 108,55 LAP ,43 LOP 248.80 VP 37.480 GAP -7.28 A2'P 90.10 TAL 209.42 TAP 312,09 RCA 102.71APO 152.39 V2 34.911

RC 60.976 GL 2.79 GP 2f,_ ZAL 140.78 ZAP 31.64 ET$ 3_3.84 ZAE 144.06 £T£ 27.58 PAC 126.64 ETC 144.86 CLP -23.97
PLANETOCENTRIC CONIC

c3 20.292 VHL 4.105 OLA 4.66 RAL 3.74 RAO 6367.8 VEL 11.903 PTH 2.11 VHP 5.829 OPA 34.43 RAP 34.35 £CC ].3340

LNCq A2'NTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A2"NTH INJ TII,_ PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 1 22 47 2_.71 -22.87 51.09 _6.34 107.17 2 2 10 1762.7 -20.30 43.36

gO.O0 14 30 14 4717.01 15.90 201.66 224.35 66.26 15 48 51 4117.0 12.56 194.58

100.00 2 46 19 2093.28 -23.94 30.gO L;_Z6.16 108.45 3 21 12 1493.3 -?I.20 23.J7

100.(30 Jfl 49 23 4461.67 16.93 I82.40 223.86 64.99 17 3 45 3861.7 13.42 175.37

110.00 3 59 35 1863.97 -26.83 12.31 2_4.9_ 112.02 4 30 39 1264.0 -23,60 4.63

110.00 16 52 37 4263.74 19.68 165.9_ 2_'22.40 61.47 18 3 41 3663.7 15.72 159.04

OIFFERENTIAL CORRECTIONS MID-_'3E [XECUTIC]N ACCURACY ORBIT DETERMINATION ACCURACY

T0£ -.1376 TRA -.2316 TC3 ,7_48 _U .2430 _T 77_._ SGR 591_.4 SG3 225,2 ST 200.B SR 318.6 55 217,5

ROE -.2421 RRA .2102 RC3 .4824 FAU .06332 RRT .5718 RRF -.7236 RTF -,7219 CRT .7255 CRS -.7587 CST -.9587

r0E -,1049 FRA -.4560 FC3-2.7869 BSP 2636 $GB 97_.7 R23 -.1452 R13 -.8034 LSA 405.2 HSA 152.2 SSA 41.8

_0£ .2785 BRA .3279 BC3 .8938 FSP -633 ._l 874.9 ,_2 431.8 THA 32.73 ELI 355.6 EL2 123.8 ALF 61.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH DATE FEB 15 1969 FLIGHT TIE 86,00 ARRZVAL DATE MAY IZ 1969

H[L |OCENTRIC CCIklZC O|$TANCC 233.768

RL 147.78 LAL .00 LOL 146.14 VL 17.580 GAL -6.58 AZL 89.73 HCA 105.84 SMA

RP 108.58 LAP .26 LOP Z51.98 VP 37,537 GAP -6.60 AZP 90.07 TAL 210.44 TAP

RC 6_.O00 GL 1.67 GP 22.97 ZAL 141.66 ZAP 35.07 ETS 325.96 ZA[ 143.64 ETE

PLANETOCENTRI( CONIC

C3 19.868 VHL 4.457 0LA 3.22 RAL 3.23 RA0 6567,8 VEL 11.885 PTH 2.11 VHP

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LON_

90.00 1 31 33 2312.76 -Z1.82 47.80

90.00 14 17 26 4756.89 16.98 204.10

100.00 2 54 24 2045.§4 -22.88 27,75

100.00 15 37 '16 4499,35 16.00 164.69

110.00 4 6 6 1821.14 -25.7! 9.49

IJ0.OO 16 42 3 4296.51 Z0.73 167.88

DIFFERJ[NTIAL CCIRR1ECTICNS

TOE -.1131 TRA -.1465 TC3 .7537 8AU .2506

ROE -.Z186 ARk .2LPZ9 RC3 .3649 FAU .07134

rOE -.3962 rRk -.3207 FC3-3.JO86 BSP 2708

BOE .2509 6RA .3324 8C3 .9435 FSP -712

129.17 [CO .19036 INC .1719 Vl 30.150

316.29 RCA 103.77 APO 152.57 v2 34.900

31.01ZAC 125.32 ETC 144.02 (LP -27._6

IN! RT A.SC IN! AZNTH

223.24 106.50

LP25.74 66.99

224.84 I09.78

L_23,27 65.73

223.6l 115,33

221.83 62.19

NZ0-COUR_E £X[CUTION ACCI._ACY

_T 761.4 t_R 644.1 SG3 250.2

RRT .$_7 _ -.1143 RTT -.7136

,%B 997.3 R25 -.1385 RI3 -.8205

.%1 893.1 SG2 438.6 THA 57.14

3.517 OPk 35.93 RAP 33.41 ECC 1,3270

IN! TIN([ PO CST TIN IN! 2 LAT IN! 2 LONG

2 10 6 1712,8 -19.09 40.19

13 56 42 4156.9 13.72 196,94

3 28 30 1443.3 -19.98 20.16

16 32 13 5899.3 14.37 177.57

4 36 27 1221.1 -22.32 1.97

17 55 40 _696.3 16.85 160.91

OI_81T 0ETERMIN_TION ACCURAC_

ST 183.8 SR 294.2 SS 264.0

CRT .6690 CRS -.7641 CST -.9330

LSA 403.3 NSA 136.9 SSA 42.2

EL! 524.7 EL2 123.1 ALF 62.72

LAUNCH OATE FEB 15 lg_9 FLIGPIT TINE 88.00 ARRIVAL 0kTE MAY 14 1969

HELIOCENTRIC CONIC

RL 147.78 LAL .D0

RP J08.62 LAP .07

RC 65.076 GL .48

PLANETOCENTRIC CONZC

C3 _9.517 VHL 4.418

LNCH AZI4TH LNCH T|I_
90.00 1 40 55

90,0O 14 5 J2

100.00 3 3 3

100.00 13 23 43

JlO.O0 4 J3 J3

IlO.O0 16 32 4

LOL 146.14 VL 27,660 GAL
LCP 255.16 VP 37.583 GAP

GP 24.80 ZAL 142.80 ZAP

0ISTANCE 242._3

-6.39 AZl. 89.92 HCJ_ 109.02 _4A

°5.94 AZP 90.03 TA(. 211.37 TAP

_8.72 ETS 327.94 ZAE 143.63 £TE

126.71 £CC .I6660 INC .0760 Vl _O.150

_20.39 RCA ]04,70 APO 132.73 v2 34.889

34.89 ZAC 124.14 ETC 143.51 (LP -_0.75

OLA J.77 RAL 2.87 RAO 6567,8 VEL ||,870 PTH E.JI VHP 3,851 OPA 37.48
L-I TIME INJ LAT INJ LONG INJ RT AS( ZNJ A21dTH INJ TJld[ PO CST TIN

1263.47 -20,72 44._0 _4.18 109.74 2 18 _8 1663.3

4797.73 J8.03 ;_S,_ _23._5 67.80 IS 25 9 4197.7

l_.45 -21,76 24.?0 L_3.77 Jll.Ol 3 36 23 J398.4

4538.00 J9.07 J87.06 _.9l 66.33 16 41 21 3958.0

J778.9J -_4.54 6.76 LP'_._O JJ4.38 4 42 52 J178,9

43_0.28 21.79 169.95 _1.54 62.99 17 44 14 37_0.3

OIFFERIENTIAL CCRRIECTZONS NI0-(_I,IRSAE EXECUTION ACCURACY

TOE -.II03 rRk -.2454 TC3 .741B 8_U .2583 _T 742,8 Jk;R 702.0 _3 276.7

ROE -.1912 RRA .2_67 RC3 .6369 FAU .0776_ RRT .810_ RRF -.8l?8 RI'F -.6978

roe -.5011FRA -.585! FC3-5.4453 8SP 2785 S_ 1021.8 RZ5 -.|664 R13 -.8389

_OE .2207 9RA .3410 8C3 .9908 FSP -797 SGI 917.3 _2 4_0.2 TH_ 42.57

RAP 32.16 ECC 1.32!_
IN! 2 LAT IN! 2 LONG

-17.85 37.11

J4,88 199.37

-18.71 17,23

13.73 179.86

-2J.OJ 339.39

17.99 162.85
ORBIT DETERMINATION ACCURACY

ST J75.2 SR 263,! SS 3J4.3

CRT .3885 CRS -.7324 CST -.9390

LSA 414.4 NSA J59.9 SSA 42.1

ELI 289.3 EL2 128.2 ALF 63.36

L*UNCH 0_TE rE8 15 1969 FL|GHT TIN[ 90.00 ARRZVAL 0kTE M_Y 16 1969

HELIOCENTRIC CONIC 0ISTAI_E 248.971

RL 147.78 LAL .00 LOL 146.14 VL 27.728 GAL -6.39 AZL _.12 PEA 112.19 SI.IA 129.19 ECC .18335 ]NC .1229 Vl 30.150

RP 108.65 LAP -.11 LOP 158.33 VP 57.623 GAP -5.5! AZP 89.95 TAL 212.18 TAP 324._7 RCA I0_._0 APO 152,B8 V2 34.8?8

RE 67.198 GL -.78 GP _J_.78 ZAL |43.57 ZAP 42._ ET$ 329.86 ZAE 145.44 ETE 39.25 ZA( J22,50 ETC 142.77 CLP -34.45
PLANETC(ENTR[C CONIC

C3 19.229 VHL 4.385 OLA ._O RAL 2.68 RAO 6367.8 V_L 1].838 PTH 2.10 VHP 4.987 OPA 39.08 RAP 30.55 £CC 1.3165

LNCH AZMTH LN(H T_I4[ L-! T_IAE IN! LAT |NJ LOI_ |NJ RT A,_ _NJ AZNTH _NJ T_I4[ PC) CST T|H IN! 2 LAT _NJ 2 LONG

90.00 i 50 56 2214.49 -19.57 4|.48 223.56 !10.89 2 27 51 1614,3 -16.55 34.10

90.OO 13 53 29 4839.65 !9.10 209.24 L_'25.22 68.69 13 14 8 4239.7 16.04 201.90

100.00 3 12 25 1951.65 -20.59 21.72 _'_Z.93 112.16 5 44 57 1351.7 -17.40 14.37

IOO.OO 15 14 41 4377.72 _0.12 189.34 222.79 67.42 16 _O 38 3977,7 J6.89 182.24
I10.OO 4 20 59 J737.D2 -_3.35 4.J! LYZ|.6_ 1_5,73 4 49 36 1J37.0 -19.67 356.98

110.OO 16 22 _6 4363.J2 LP'Z.83 172.07 221.46 65.86 17 33 21 3763.1 19.15 164.89

DIFFERENTIAL CCRKECTION5 MI0-CQ.IR,E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.D986 TRA -._473 TC_ ,7139 BAU ._681 SGT 7J6.4 _ 77J ._ S(;3 _(34,3 5T J62,4 5R 230.7 SS 369.2

ROE -,1588 RRA .2318 RC3 .7601FAU .08416 RRT .6|08 _ -.8349 RTT" -.6741 CRT .4685 CRS -.7_58 CST -.9159

r0[ -,6217 FRA -.6484 FC3-3.7893 83_ 2907 _ |033.| R_3 -.J657 RJ5 -.8DO7 LSA 434.2 HSA 160.3 SSA 41.4

BOE .J870 BRA .3531 8C3 1.0428 F.SP -892 ,SGJ 943.9 SG2 462.9 THA 48.48 £L| 248.8 EL2 133.1 ALF 83.71

L_UNCH 0ATE FEB !5 1969 FLIGHT TINE 92.00 ARRIVAL 0ATE HAY 18 1969

HEL|OCENTR|C CON!C

RL 147.78 LAL .DO

RP 108.68 LAP -,_0

RC 69.360 GL -2.12

PLANETOC_NTR|C CONIC

C3 18.993 VHL 4.358

LNCH AZNTH LNO'I TIME
90.DO 2 1 43

90.00 13 42 12

JDO.OO 3 _2 31

_OO.00 15 4 3

110.00 4 29

!10.00 !6 13 36

OIFF_RIENTIAL COrRECTioNS

TOE -.09_0 TRA -.2339

ROE -.12J6 RRA .2668

FOE -.7528 FRA -.7027

_12 .1525 gRA ._697

DISTANCE 233.330

L0L 146.14 VL 27.788 GkL -6.59 AZI.. gO.35 HCA 113.36 SMA

LCP 261.50 Vp 37.638 GAP -4.71 A2'P 88,86 TAL 212.88 TAP
GP 28.92 ZAL J44.18 ZAP 46.68 ETS 331.79 ZA_ |45.13 ET[

DLA -I.19 RAL

L-I TINE INJ LAT

2165.44 -18.33

4882.88 20.13
!_4.83 -|9._6

4618.72 21.17

1695.16 -22.07

440f.|6 23._'_'

129.60 ECC .18055 INC

328.23 RCA 106.20 APO
44.11ZkC 120.39 ETC

.3344 Vl _0.150

152.99 V2 34.867

142.43 CLP -58.39

TO3 .6644 _O .2784

RC3 .8723 FAU .0_049

FC3-4.12_O BSP 3013

8C3 1.0963 FSF' -982

2,39 RAO 6567,8 VlEL 11.848 PTH 2.10 VHP 4.770 0PA 40.71 RAP 28.54 ECC 1.3126

_NJ LONG _NJ RT AS£ _NJ AZMTH ZNJ T_N_ PO CST T_H |NJ 2 LAT ZNJ 2 LONG

38.39 L>'_2.78 111.93 2 57 49 1565.4 -15.21 31.12

211._ _3.32 69.67 15 5 33 4282.9 17.20 _04,54

18._8 _"Z_.55 ||5._3 3 54 13 J304.8 -16.05 11.55

1_P_.15 L_2.90 68.39 16 21 4 4018.7 18.05 184.73
J.52 _,9_ 1J6.79 4 57 43 J093.2 -18.29 354,42

174,55 LP_|.6f 64.8J 17 26 57 _801.2 20.32 167.03

NIO-C.CX_S[ EXECUTION ACCURACY ORBIT OETE/_4_NATION ACCURACY

S_T 680.3 5GR 832.5 SG3 551.9 ST 158.4 SR 192.8 SS 425.9

RRT .5887 _ -.8855 RTF -.6516 (RT .2980 ORS -.6356 CST -.8901

S_ 1090.8 R23 -.1313 RJ_ -.8829 LSA 465.9 MSA 158.O SSA 40.3
SGJ 980.5 S_12 478.4 THA 53.55 ELI 205,1 EL2 142:2 ALF 61.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J

LAUNCH OATE FEB 15 1969 FLIGHT TINE 94.00 ARRIVAL DATE HAY 20 1969

HELIOCENTRIC CONIC 0ISTANC[ 262.061

RL I47.78 LAL .DO LOL ]46,14 VL 27.835 GAL -6.58 AXL 90,56 PICA 118.53 SMA 129.94 ECC .17815 INC .5564 ¥I 30,150

RP 108.72 LAP -,49 LOP 264.67 VP 37,685 GAP -4,13 AZP 89.73 TAL ZJ3.46 TAP 332.00 RCA 106,79 APO 153.09 V2 34,858

RC 71.560 GL -3.55 GP 31.20 ZAL 144,60 ZAP 50.96 ETS 353.B0 ZA£ 142.70 ETE 49.45 ZAC 218.44 ETC I42.31 CLP -42.58
PLANE TOCENTRIC CONIC

C3 18.804 VHL 4.336 OLA -Z,71RAL 2.68 RAO 6567,8 VEL 11.840 PTH

LNCH 4ZHTH LNCH TIME L-I TII_ IN| LAT |NJ LONG IN| RT AS(; IN| A2'NTH IN| TIME

90.00 2 13 23 21i5.85 -17.06 35.35 222.43 1|2.95 2 48 39

90.00 13 31 15 4927.77 21.18 214.86 223.64 70.76 14 53 23

1{30.00 3 33 28 1857.53 -18.06 15.87 221.97 I14,23 4 4 25

100.00 14 53 51 4661.32 22.22 194.87 L_Z5.Z4 69.47 16 II 32

110,O0 4 38 49 1652.96 -L_.75 358.95 220.§8 117,80 5 6 22

110.00 16 4 59 4438.66 24.98 176,73 222.O0 65.87 17 18 58
O/FFERENTIAL CORRECTIONS NI0-COURE EY_ECUTION ACCURACY

TOE -.O9OO TRA -.2693 TC3 .5943 8AU .2910 S_T 637.7 SGR 944.2 SG3 358,3

ROE -.O784 RRX .28|4 RE3 .9933 FAU .09644 RRT ,5377 RRF -.9097 RTF -.5644

FOE -.8951 FRA -.7456 FC3-4.4399 BSP 3157 ,_ 1139,4 /R23 -,1265 R13 -.9052
BOE .I194 BRA .3895 BE3 1.1575 FSP -IO70 SGI 1026.4 SG2 494.6 THA 63.41

Z,IB VHP 4.587 0PA 42.35 RAP 26.12 £CC 1.3095

PO CST TIN IN| 2 LAT IN| 2 LONG

1515.9 -13.80 28.]6

4327.8 18.37 207,32

1257.5 -I4,64 8.75

4061.3 19.22 187.35

1053.0 -16.86 351.98
_38.7 21.31 169,30

ORBIT 0ETERMINATION ACCURACY

ST 160,6 5R 154.5 55 485.3
CRT .0317 CRS -.4572 CST -.8667

LSA 510.0 HSA 153.7 SSA 38.9

ELI J61,5 EL2 153.6 ALF 19.55

LAUNCH OATE FEB | 5 19159 FLIGHT TIME 96.00 ARRIVAL OATE M4Y 22 1969

HELIOCENTRIC CONIC

RL 147.78 LAL .OO
RP ]08,74 LAP -.67

RE 73.792 GL -ft.09

PLANE TOCENTRIC CONIC

C3 18.66J VHL 4.320

LNCH 47HTH LNCH TINE

9O.O0 2 26 4

9O.OO 13 20 _0

IOO.O0 3 45 25

IOO.O0 14 43 51

I]0.OO 4 49 3

IJO.OO ]5 56 41

OISTANCE 268.563

LOL J46.14 VL 27.875 GAL -6.57 AZI. 90.79 H(A I21.70 SNA 1_0.22 £CC .I7608 IN( .7922 VI 30.]50

LOP 267,84 VP 37.706 GAP -],58 AZP 89,58 TAL 213.92 TAP 335.62 RCA IO7.29 APO ]53,15 v2 34.848

GP 33.61 ZAL 144,84 2AP 55.41 ET$ 335.96 ZAE 142.03 ETE 55,21 ZAC 116.05 ETC 142.44 CLP -47.02

OLA -4,27 RAL 2,93 RAO 6567.BVEL 11.834 PTH 2.10 VHP 4.438 DPA 43.98
L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| A21WTH IN| TIME PO CST TIM

2065.20 -15.69 32.24 222.31 I13.88 3 0 30 1465.2

4974.8I 22.2| 217.93 224.21 71.97 14 43 24 4374.8

1809.27 -16.69 12,94 221,83 1|5.16 4 15 34 1209,3

4705.97 23.25 197.78 _.83 70.67 16 2 16 4106.0
1610.05 -19.36 356.39 L_0,40 1J8.74 5 15 53 |0|0,0

4477.99 26,05 179.28 222.64 67,04 17 1! 19 3878.0
OIFF[RIENTIAL CCRRECTIONS

TOE -.0930 TRA -.2866 7C3 ._50 BAU ._O73
ROE -.0276 RRA .2954 RC3 J.J236 FAU .10184

FOE-J,049O FRA -.7764 FC3-4,7249 BSP 337|

BOE .0970 BRA ,4115 8C3 J.2319 FSP -1159

HIO-COL_S_ EY_CUTrCN ACCURACY

S_T 592.5 SGR 1047.8 _3 383.2

RRT .4484 RRF -.9291 RTr -.4628

|203,7 R_3 -.O908 R13 -.9261

SGJ _091.0 _2 508,5 THA 71.66

RAP 23.27 ECC ].3071

IN| 2 LAT INJ 2 LONG

-12,33 25.17

19.54 210.28

-13.16 5.93
20.40 19O.14

-15.38 349.54

22.7J 171.7]

ORB|T OEI"ERMINATrON ACCURAC_
5T 168.7 SR 126.8 SS 5A8.6

CRT -.4007 CRS -.0601 CST -.851}

LSA 567.6 N54 J48.4 5SA 36.9

EL1 181.3 EL2 108.2 ALF 152.9}

LAUNCH D4TE FEB 13 1969 FLIGHT TIME 98.00 ARRIVAL 04TE HAY 24 1969

HELIOCENTR|C CONIC

RL 147.78 LAL .00

RP 108.77 LAP -,86

RE 76,053 GL -6.74

PLAN[TOCENTRIC CON|C

C3 18.561 VHL 4,308

LNCH ATMTH LNCH TIHE =L-f TI_ iN| LAT

90.00 2 39 59 2012.87 -14.22

90.00 13 9 47 5024.63 23.22

I{30.00 3 58 32 1759.48 -15.22

IDO.OO 14 33 56 4753.25 24.28

]10.00 50 23 ]565.86 -17,90

110.00 15 48 35 4519,64 27,13

0IFFERENTIAL CORRECTIONS

TOE -.|054 TRA -.3I_ TC3 .3995 BAU .3264

ROE .0296 RRA .3059 R(3 |.2562 FAU .10597

FOE-l.ZO29 FRA -.7838 FC3-4.9428 BSP 3610

BOE .]094 BRA ,4356 BC3 1.315_ F,T_P -1229

OISTANCE 275,035

L_ 146.14 VL 27.907 CAL -6.54 AZL 91.04 HCA I24.86 5_44

LOP 271.01 VP 37.721 GkP -3,06 AZP 89.40 TAL 214.27 TAP
GP 36.13 ZAL 144.87 ZkP 59.97 ETS 338.31ZAE 141.06 ETE

OLA -5,90 RkL 3.53 RkO 6567.B VEL 11,830 PTH 2,10 VHP

130.45 ECC .17452 INC 1.0444 Vl 30.150

339.13 RCA 107.7] APO 153.19 V2 }4.839

6].29 ZAC 113.47 ETC 142.84 ELP "31.72

4.325 OPA 45.55 RAP 20.00 £CC 1.3055
INJ LONG iNJ RT AS( iNJ ATNTH iNJ TIE PO CST TIH JNJ 2 L4T INJ 2 LONG

29.I0 222.44 114.75 3 J3 32 14|2,9 -10,76 22.12

221.23 225.04 73.32 14 33 32 4424.6 20.72 213.46

9.97 221.95 116,04 4 27 52 1159.5 -11.60 3.06

200.91 224,68 72.01 15 53 9 4|53.5 21.60 193.15
353.81 220,47 119.62 § 26 29 965.9 -13.81 347,07

182.04 223.54 68,36 17 3 54 3919.6 23.94 174.32

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 551.4 _ 1157.8 SG3 403,4 ST i87,6 SR 13_.9 SS 611.]
RRT .2948 RRF -.9438 RTF -.2994 EFT -.8202 CRS .4865 CST -.853_

5_ 1282.4 R_3 -.0514 R13 -.9427 LSA 636.] MSA 143.1 5SA }4.7

S_i 117_.0 _ 520.5 THA B0.02 ELI 220.6 EL2 64.6 ALF J46.60

LAUNCH OATE FEB ]5 1969 FLIGHT TINE 100,00 ARRIVAL CATE MAY 26 1969

PELIOCENTRIC CONIC

RL 147.78 LAL .00

RP 108.80 LAP, -t.O4

RC 78.340 GL -8.52

PLANE TOCENTRIC CONIC

C3 |8,510 VHL 4._02

LNCH ATHTH LNCH TIME

9O.00 2 5_ 22
9O.00 ]2 58 56

1OO.OO 4 13 4

lO0.O0 14 _3 56

110.00 5 12 57

110.00 15 40 32

OIFFERENTIAL CORRECTIONS

TOE -.J264 TRA -.3_5 TC3 .2534 BAU .3_00

ROE .0958 RRA .3|35 RE3 1.3914 FAU ,10886

F0£-1.3597 FRA -.7722 FC3-5.0915 BSP 3939

80E .1586 BRA ,4599 BC5 1.4143 FSP -_293

DISTANCE 281.478

LCL 146.14 VL 27.932 GAL -6.51 AZL 91.32 H_ |28.03 5HA |30.63 ECC .17281 INC 1.3167 Vj 30.150

LOP 274.17 VP 37.732 GAP -2,55 AZP _9,J9 TAL 214.49 TAP 342.52 RCA 108.06 APO 155.20 VZ 34.83J
GP 38.72 ZkL 144.69 ZAP 64.60 ETS 340.9_ ZAE J39.76 ETE 67.55 2AC 110.72 ETC 143.50 CLP -56.66

OLA -7.61 RAL 3.90 RAO 6567.7 VEL ll.B_ PTH 2.09 VHP 4.250 OPA 47.06 RAP 16.33 ECC I.]046

L-I TINE IN| LAT IN| _ ZNJ RT ASC IN| AZMTH INJ TIHE PO CST TIM IN| 2 LAT IN| 2 LONG
1958.11 -J2.6_ 25.86 222.83 115.55 3 28 1 1358.1 -9.09 18.97

5078.10 24.22 224.83 226.14 74.86 14 23 34 4478._ 21.9i 2t6.9}

1707.49 -13.65 6.9_ 222.31 116.85 4 41 31 1107.5 -9,94 .09

4603.95 25.31 204,33 225.80 73.53 15 44 O 4203.9 22.81 196.43

15J9.95 -16.33 351.17 2L_3._0 120.45 5 38 17 920.0 -12.17 344.54

4564.25 28.21 185.06 224.73 69.84 I6 5_36 3964.3 25.20 177.17
HID-COURS_ EX]ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 529.4 S(,R 1275,5 S_3 419.3 ST 216.2 SR 183.1 SS 676.4

RRT ,0728 RRF" -.9553 RTF -.0706 CRT -.969J CRS .8154 CST -,8689

|38J.0 _3 -.0133 RJ3 -.955_ LSA 719.4 HSA 138.5 SSA }2.l

S_I 1276,3 SC2 527.7 THA 87,91 ELl 291 ,2 EL2 34 .B ALF 139._9

=-
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)

LAUNCH CATE FEB 15 1969 FLIGHT TINE 102.00 ARRIVAL CATE HAY ZB J969

HELIC_ENTRIC EC_IE DISTANCE 287.892

RL 147.78 LAL .00 LOL 146.14 VL 27.950 GAL -6.47 AZL 91.61 HE& | 31,19 SIAA 130.76 £CE .! 7151 INC | .6134 V! 30.J 50

RP I08.82 LAP -|.21 LC_° 277.34 VP 37.7]9 GAP -Z.07 AZP 88.94 TAL 214.60 TAP 345.79 REA 108.53 APO 153.19 V2 34.824

RE 80.65l Gt -I0.47 6P 41.35 ZAL 144.29 ZAP 69.24 ET5 343.81ZAE I38.I0 ErE 73.85 ZAC |07.87 Ere 144.42 CLP -61.82

PLAN[T_ENTRIC CONIC

C3 18.515 VHL 4,_]3 CLA -9,41 RAL 4.64 RA0 6567.7 VEL 11.828 PTH 2,09 VHP 4,213 0PA 48.46 RAP 12.31 ECC 1.5047

LNCH AZMTH LNCH T|_ L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ A2NTH |NJ TII4_ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 JZ 33 19OO.04 -10,90 22.47 223.50 116.29 3 44 13 1300.0 -7.28 15.66

90.00 IZ 47 42 5136.28 25.19 228.82 2_7.55 76.63 14 13 18 4536.3 23.I1 220.77

J_.O0 4 29 17 1652.51 -11.93 3.75 222.97 117.61 4 56 49 105_.5 -8.14 357.00

100.00 14 13 39 4859.05 26.31 208.12 227.24 75.26 I_ 34 38 4259.1 24,04 200.06

JIO,O_ 5 27 Z J471,68 -J4,65 J46,44 _1,dO 1_J,24 5 5J 33 87J,7 -JD,40 341.91

110.OO 15 32 24 4612.64 29,_0 188.40 L_'_6,24 71.55 16 49 17 4012.6 26.50 180.34

DIFFERENTIAL C_RECTIC_NS N|0-COURSE [XECUTICN ACCURACY ORgIT DETERMINATION ACCURACY

TDE -.1606 TRA -.3671 TC3 .0923 BAU .J76_ 5GT 345.5 _ 1391.8 S_,_ 427,6 ST 260.4 S.9 261.2 SS 738.a

RDE .1688 RRA .3140 RC3 1.§182 FAU .10975 RRT -.2032 _ -.9_8 R'r_ .2096 CRT -.9630 CRS .9303 CST -.8931

FOE-J.5045 FRA -.7_02 FC3-5.1319 BSP 4293 _ 1494,9 62_ .0"_0_ 613 ,9_7 LSA 814.1MSA 135.0 SSA 29,2

_O£ ._330 6RA .4831 6C_ I .GZIO FSP -I5_5 S_I 139?.0 S_ 53_.I TH_ 95.33 EL1 367.3 EL2 54.0 _LF I34.9J

LAUNCH OAT E FEB 15 1969 FLIt_T TIME I04.00 ARRIVAL OkTE NAY 30 1969

HELIOCENTRIC CONIC OIST_N_£ 294.277

RL 147.78 LAL .00 L_t. 146.1_ VL 27.962 GAL -6.42 _ZL 91.94 _ 134.3_ S_A
RP 108.64 LAP -1._9 LOP 2_O.50 VP _7,741 GAP -1.60 AZP 88°64 TAL 214.60 TAP

RE 62.98J GL -12.60 GP 44.01 ZAL 14_.63 ZAP 73.79 ET$ 347.01 Z_E 136.09 ETE

PLANETOEENTRIC CONIC

C3 18.588 VHL 4.311 OLA -11.33 RAL

LNCH AZHTH LHEH TIME L-I TIME
90.00 3 31 57 1637,54

90.00 12 35 43 5200.65

1(30.00 4 47 35 1593.54

100.00 14 _ 48 4919.88

llO.00 5 42 54 1420.32

110.00 15 23 59 4665.87

OIFFERENT_AL CORR_CTfONS

TOE -.2090 TRA -.3989 1¢3 -.0877 _AU .4064

ROE .2502 _A .]069 RC3 1.6330 FAU .10870

FOE-I.6363 FRA -.6629 FC3-5.O627 _SP 4709

9_E .3260 8RA .5034 BC3 1.6354 FSP -1334

130.85 gCC .17041 INC 1.9402 VJ 30.150

348.94 RCA 108.55 APO 155.15 V2 34.816

80.04 ZAC 104.97 ETC 145.59 CLP -67.17

5.57 RA0 6567.8 VEL 11 .B31 PTH

INJ LAT
-9,00

26.13

-10.05
_7.30

-1_.81

30.39

2.10 VHP 4.218 OPA 49.75 RAP 8.(30 £CC 1,_059

INJ LONG INJ RT A_( INJ A2_ATH INJ TIHE PO CST T|H INJ 2 LAT INJ 2 LC_IG

JB,B7 L_24,50 J16,96 4 _ 34 1237,_ -5.3J J2,J3

233.30 L_9.31 78.69 14 2 25 4600.6 24.31 225.10

.37 LP'Z3.94 118._0 5 14 8 993.5 -6.19 353.71

212.37 L_9.03 77.32 I5 24 48 4319.9 25.28 204.15

345.59 222.31 121.96 6 6 34 820.3 -8.50 339.15

19_,17 L_8.11 73.53 J6 41 4_ 4065.9 27.83 183.90

_IO-C._URSE £X£CUTION _CCcV_AC_ _fr O£T£_[NATfON ACCURAC_
_T 612.6 SC_ 1505.5 SG3 4_.5 ST 321.7 SR 357.6 SS 799.9

RRT -,4595 RRF -.9705 RT_ ,4674 CRT -.9796 CRS .9709 CST -.9178

Sr_ 1625.3 623 .0477 R13 -.9694 LSA 923.5 #SA 133.0 SSA 26.1

_I 1555.3 SG2 535.5 THA 102.07 ELl 476.6 EL2 46.5 ALF 131.91

LAUNCH C_TE F£6 15 1969 FLIGHT TIE 106s00 ARRIVAL DATE JUN | 1969

HELIOCENTRIC CONIC 0ISTANCE 300,654

RL 147.78 LAL ,00 LO_ 146.14 VL 27.968 GAL -6.36 AZL 92.30 HCA 137.50 SMA 130.89 £CC .16948 |NC 2.3041 Vl 30.150

RP ]08.86 LAP -J.56 LOP 283.66 VP 37.740 GAP -J,16 AZP BB_30 TAL 214.49 TAP 351.99 RCA 108,7J APO J53.08 v2 34.810
RE 85.328 GL -14.95 GP 46,66 ZAL 142.70 ZAP 78._ ET$ 530.55 ZAE 155.74 ETE 86.01 ZAC 102.07 ETC 146,98 CLP -72.66

PLAN_TO_ENTR[C CONIC

C3 18.752 VHL 4.330 DLA -13.41 RAL 6.71 RAO 6567.8 V£L I1.838 PTH 2.10 VHP 4._66 0PA 50.94 RAP 3.48 EC( 1.3086

LNCH AZHTH LNCH TIME L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ T_#4_ PO C$T T|M INJ 2 LAT INJ _ L(_NG

90.00 3 54 10 1769.14 -6.86 14.97 225.89 117.54 4 23 59 1169,| -5.12 _.29

90.00 IZ 22 38 5273.18 27.00 258.43 231.45 81.12 15 50 31 4675,2 25.49 230.09
100.00 5 8 29 1529.33 -7.96 356.75 225.30 118.91 5 33 58 929.3 -4.04 350.15

100.00 13 51 0 4988.22 28.22 217.24 231.22 79.72 15 14 8 4388.2 26.51 208.85

110.o0 6 0 58 1364.97 -10.80 342.5? 223.58 122.63 6 25 43 765.0 -6.42 536.21

110.00 15 15 0 4725.34 31.46 196.47 230.41 75.87 16 35 46 4125.3 29.20 187.99

CIFFERENTIAL CORRECTIONS M|0-COUR,_ EXECUTION ACCURACY ORgIT OETERNII'U_TION ACCURACY

TOE -.2740 TRA -.4293 TC3 -.2807 BAU ,4394 SGT 729.0 SGR 1614.5 505 422.2 ST 402,7 SR 469.0 SS 860.7

RC£ .3412 RRA .2918 RC3 1.7302 FAU .10577 RRT -,6455 RR_ -,9753 RTF .6551 CRT -,9786 CRS .9869 CST -,9391

FOE-I.7536 FRA -.§757 FC3-4,B_29 8SP 5199 SC_ 1771°5 _3 ,D_9_ R13 -,9734 L$_ 105J,2 NSA 132.3 SSA 22.9

9OE .4376 8RA .5190 8C3 1.7526 FSP -1326 SGI 1689.7 SG2 532.0 THA 108.10 ELI 614.9 EL2 63.2 ALF 130.55

LAUNCH DATE FEB 15 1969 FLIGHT TZNE. 108,00 ARRIVAL OAT£ JUN 3 ]969

HELIOCENTRIC CONIC

RL 147.7_ LAL .OO
RP 108.88 LAP -1.72

RE 87.691 GL -17.56

PLAN_TOCENTR_C CONIC

C3 19.037 VHL 4.,_63

LNCH AZMTH LNCH TIN[
_0.00 4 20 2

9O,OO 12 7 43

100.00 5 32 45

100.00 13 37 41
110.00 6 2i 47

110.00 15 5 8

OJFFERENTIAL CCRRECTIONS

TOE -.3597 TRA -.4564 TC3 -.4821BAU .4753
RDE .4394 RRA .264_ RC3 1,7960 FAU .10064

FOE-I.8438 FRA -.4642 FC3-4.5766 B_P 5694

80E ,5678 BRA .5273 Be3 1.8596 FSP -128_

OISTAN(£ _06.96_
LOL J46.14 VL 27.970 GAL -6.30 AZL 92.71H_A 140.66 S/AA |_0.90 ECC .16869 IN_ 2.7143 VJ 30.150

LOP 286.83 VP 37.735 GAP -.73 AZP 87,90 TAL 214.27 TAP 554.95 RCA 108.82 APO 152,98 V2 34.804

GP 49,31 ZAL 141.46 ZAP 82.36 ET$ 354.36 ZAE 131.10 ETE 91.67 2AC 99.21 ETC 148.55 CLP -78.24

OLA -15,67 RAL 8.09 RA0 6567,8 VEL II.850 PTH 2.10 VHP 4.360 OPA 52.03 RAP 358.82 ECC 1.3133

L-I TINE INJ LAT INJ LONG _NJ RT AS_ _NJ AZMTH INJ T_M_ PO CST TIM INJ 2 LAT INJ 2 LONG

1692.76 -4,44 10.67 227.75 116.00 4 48 15 1092.8 -.66 4.03
5356,67 27.75 244.43 234.06 84.04 13 36 59 4756.7 26,62 235.94

1458.17 -5,60 352,79 L_7,12 119.4_ 5 57 3 858.2 -1.64 346.24

5066.49 29.04 EL_.91 233.88 82.59 15 2 8 4466.5 27.7J 214.36

1304.55 -8.56 339.32 225.30 123.22 6 43 31 704.5 -4.13 333.03

4792,88 32,47 201,47 233.23 78,67 16 25 J 4J92,9 30,57 192,77

HID-COURSE £Y_CUTION ACCURACY C_BIT DETERHINATION _CCURAC_

SGT 887.5 SGR 1708.5 S(,3 407.2 5T 508.1 SR 588.9 SS 916.0

RRT -.762_ RRF -,9791 RTF .7694 CRT -.9803 (RS .9938 CST -.9556

51,,6 1925.2 623 .0870 R13 -.9759 LSA 1194.1HSA 133.2 SSA 19.1
SGI 1850.8 SG2 5_(_.0 THA 115.67 ELl 774.0 EL2 76.5 ALF 130.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69p

LAUNCH DATE FEB 15 1969

HELIOCENTRIC CONIC

RL |47.78_,LAL ,00

RP 108.90 LAP -|.88

RE 90,065 GC -20.47

PLANETOCENTRIC CONIC

C3 19.492 VHL 4,415

LNO4 AZNTH LNCH TIME

90.00 4 50 54

gO.00 11 49 55

JOO.OO 6 I 28

100.00 13 22 3

lJO.O0 6 46 8

JI0.OO 14 53 52

FLIGHT TIN? JlO.00 ARRIVAL DA T[ JUN 5 1969

OISTAI_.[ 313.262

LCI. |46.14 VL 27.966 GAL -6,12 AZL 93.18 PK:A 143.8| S_IA 130,88 ECC .16B03 INC 3.1835 Vl 30.150

LOP ?89.99 VP 37.726 GAP -.32 AZP 87.43 TAL E13.96 TAP 357.76 RCA 108.89 APO 152.67 v? 34.799

GP 51.96 ?AL 139.88 ZAP 86.22 ETS 358.48 ZAE 118.?1 ETE 96.97 ZAC 96.44 ETC 150.77 CLP -83.86

OLA -J8.15 RAL 9.73 RAO 6567,B VEL 11.869 PTH 2.11 VHP 4,506 OPA 53.08 R4P 354.07 ECC 1.370e

L-I T|ME INJ LAT ZNJ LONG INJ RT ASC INJ AS'NTH INJ TIN[ PO CST TIN _NJ ? LAT [NJ Z LONG

1EO5.21 -J.63 5,77 £30;Z3 118.27 5 17 40 1005.2 Z.16 359.15
5455.38 ZB.g2 251,61 237.19 87.60 13 20 51 4855.4 _7.59 ?43.00

1377.55 -2.89 348.34 L_9.53 1|9.77 6 24 ?5 777.5 J.10 341.82

5|58.27 29.66 L_'_9.66 237.|0 86.10 14 48 I 4558.3 ?8.80 2?0.96

t237.59 -6.05 335.76 L_7,57 123.7l 7 6 45 637.6 -J.58 3?9.53

46/'0.99 33,36 207.38 236.65 82.07 16 |5 3 4271.0 31.91 198.47
O|FFER_NTIAL CORRECTIONS

TOE -.4694 TRA -.4763 TC3 -.6803 BAU .9086

ROE .5486 RRA ._60 RC3 1,8293 FAU .09385

rOE-1.9138 rRA -.3431 FC3-4.1729 8SP _254
90E .7220 BRA .5272 8C3 1.9517 FSP -ILPZ5

LAUNCH DATE FEB 15 1969

HELIOCENTRIC C.C1¢I C

RL 147.78 LAL .00
RP 108.91 LAP -2.03

R_ 92.449 GL -23.73

PLANETOC[NTRIC CONIC

C3 670.190 _ 4.493

LN04 AS'NTH L_PI TIN?

90.OO 5 29 3
go.00 11 27 21

1OO.OO 6 36 27

100,00 13 2 38

1J0.00 7 15 9

HID-CO./RSE EXECUTION ACCURACY

`%T 1074.7 .S_ 179"_.0 _3 386.1

_T -,8333 _ -.DBL_"Z RIT .8395 CRT -.9810 CRS .9971

_089.6 R23 .1009 R13 -.9778 LSA 1359.7 NSA 135.1
`%1 ZO22.1 _ 5_,6 THA 118.68 ELl 958.9 EL? 88.?

FL|GHT TZME 112.00 ARRIVAL DATE

DISTANCE 319.535

LOL 146.14 VL 27.958 GAL -6,14 AS_. 93.73 HCA 146,96 _IA 110.82 ECC .16748 INC 3,7_90
LOP 293.|5 VP 37.718 GAP .07 AZP 86.B7 TAL 2|3155 TAP .50 RCA 108.91 APO 152.73

GP 54.63 ZAL 137.91 ZAP i_J,69 [TS 2.90 ZAIE J25.10 [T[ 101.91ZAC 93.78 ETC 152.10

OLA -_D.89 RAL 11.68 RA0 6567.8 VIEL 11.89_ PTH _.1| VHP 4.712 DPA 54.10 RAP 349.?4
L-| T|NE JNJ L4T |NJ _ |NJ RT ASC |NJ AZNTH INJ TJNE PO CST T_N INJ 2 LAT

i5OO.81 1.74 359.95 233.54 118.27 5 54 4 900.8 5.51

5576.49 L_,25 260,46 24Q,89 92,04 13 0 17 4976,5 28.23

1283,32 ,31 345,17 232.74 119,89 6 57 50 683.3 4.78

5269.22 29.89 237.gO 240.93 90.42 14 30 27 4669.2 ?9.63

1162.05 -3.18 331,80 230.56 1_4.03 7 34 31 562.0 1.31
110.00 14 40 26 4_3.26 _4.00 214.52 240.79 86.24 16 3 9

OIrFERF.NTIAL O3RRECTIONS NID-(._URS_ E_ECUTICN ACCURACY

TOE -.6090 TRA -.4854 TC3 -.1_17 _AU .5425 S,GT JSBZ.9 t_R 1853.6 SG3 357.9

ROE .6665 RRA .1720 RC3 J.8143 FAU .08557 RRT -.B758 RRF -.g946 RTF .8817

FDE-I.9332 FRA -.';J089 FC3-3.6691BSP 6796 5{,B LP_54.3 R_3 .1|52 R13 -.9789

_OE .90_8 BRA .5149 _C3 Z.00_9 VSP -11_8 SGI 2J92.6 `%2 523,5 THA 123.37

ORBIT DETERNINATION ACCUR4CY

ST 639.9 SR 719.6 5S 969.5

CST -.96_0

53A 16.7

ALF 131.59

JUN 7 1969

Vl 30,150

V? 34.795

CLP -89.46

ECC 1.3373
INJ ? LONG

353,30

751.80

336.64
Z?9.JO

325.59

4363.3 33,11 ?05.39

ORBIT DETKRNINATION ACCURAC_

ST B02.0 SR 854.2 SS 1015.3

CRT -.9856 CRS .9987 CST -.9767

LSA 1544.1NSA |38.? $54 13.9

ELi 1167,4 EL2 99.3 ALF 133.17

LAUNCH DATE FEB 15 1969 FLIGHT TINE 114.0D 4RRIVAL 04TE

HELIOCENTRIC CONIC DISTANCE 325.779

RL 147.76 L4L .00 LOL 146.14 VL 27.946 GAL -6.05 AZL 94.37 HCA 150.10 ,_44 110.74 ECC ,16703 INC 4,3749 Vl 30,150

RP 108.97 LAP -_.|8 LC_° 296,31 VP 37,706 G4P ,45 AZP 86,21 TAL 213,05 TAP 3.15 RCA 108,90 APO 15_.57 V? 34.791

RE 94.840 GL -27.38 GP 57,38 Z4L 135,50 ZAP _,71 ETS 7,59 ZAE 121,78 ETE 106,52 ?AC 91.13 £TC 154.04 CLP -95.04
PLAN_T(_ENTRI( CONIC

C3 ?],748 VHL 4.610 DLA -_3.91RAL 14.01RAO 6567.9 V[L 11.943 PTH 2.13 VHP 4,989 OP4 55.16 RAP 344.?_ ECC 1.3497

LNCH AZNTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ ? LONG

90.00 6 19 LP'Z 1366.49 6.04 352.42 238.06 117.72 6 42 9 766,5 9.71 345.66

90.OO 10 55 35 5735,28 27,32 271,_J8 245,j| 97,73 12 31 11 5135,3 78.11 ?63.40

1OO.OO 7 21 I0 1167,05 .4,24 336,78 237,07 119,62 7 40 37 567,0 8.15 310,17

]00.00 12 36 ?9 5409,95 29,36 246.32 24'5,39 95,88 14 6 39 4810,0 ?9.87 239.55

110.O0 7 50 39 1074.59 ,16 327.23 234.53 1_4.18 8 8 33 474.6 4.64 3_1.02

110.O0 14 73 30 5075.18 34.1.6 223.25 24_.74 91.40 15 48 5 4475.2 33.97 714.O1

JUN 9 19_9

OIrFERIENTIAL COR_CTION5 NIO-CC_SE EXECUTION ACCURACY ORBIT DETEI_INATION ACCURACY
rDE -.7858 TRA -.4785 TC3-1.0194 BAU .5755 `%T 1503.5 S_ 1899.7 S_3 325.6 ST 996.4 SR 993.9 SS IO56.0

RCE .7980 RRA ,1042 RC3 1.7507 F_U ,07621 ART -,gO25 /_F -,9867 R1T ,9089 CRT -,9879 CRS .9995 CST -.9830

rOE-J.9698 FRA -.0765 FC3-3,1051BSP 7372 `%B 24_2.6 RZ3 ,1250 R13 -.9799 LSA 1753.8 HSA J41.6 SSA 11.4

BoE 1,1199 _A ,4897 BC3 2,0259 FSP -1041 ,%1 2366,2 `%2 519,7 THA 127,67 ELI 1403.1 EL? 109.4 ALF 135.07

LAUNCH DATE FEB 15 1969 FLI_T TINE 116.00 ARRIVAL DATE JUN 1! 1969

HELIOCENTRIC CONIC

RL 147.7B LAL ._0

RP ]08.93 LAP -2.5_

RC 97.?36 GL -31,49

PLANETOCENTRIC CONIC

C3 2?.856 VHL 4.781

LNO_ _ZHTH LN_H TIHE
90.00 7 40 35

90.OO 9 56 37

10(3.O0 8 24 51

I00,00 11 55 2

110.00 8 35 57

_10.00 14 0 ?5

OISTANCE 331.996

LOL 146.14 VL 27.931 GAL -5.94 AZL 95.16 HEA 1 53.24 _A 110.63 ECC ,16667 INC 5.1570 Vl ]0,J50
LCP 299.47 VP 37.692 GAP .81 AZP 85.39 TAL 212.46 TAP 5.71 RCA J08.85 APO 152.40 V? 34.788

GP 60,25 ?AL 132.61 ZAP 95,23 ET5 12,39 ?AE 118,27 ETE 110.85 ZAC 88.79 ETC 156.11 CLP-JOO.S8

OLA -27.26 RAL 16,79 RAO 6567.9 VlEL 12.010 PTH 2,14 VHP 5,355 OPA 56.78 RAP 339.09 ECC 1.3767

L-I T114[ INJ LAT INJ LONG INJ RT A_C INJ A2'MTH INJ TIME PC) CST TIM INJ ? EAT INJ ? LONG
1146,45 12.78 339.77 244.85 |15.48 7 59 42 546,5 16.11 332.67

702.59 23.72 311.87 249.19 105.93 10 8 19 102,6 23.68 ]03.75

1003.43 9.66 327.65 243.23 116.43 8 41 34 403.4 13.38 3L=O.84

5608.88 _7.12 262.6_ 250,16 IO3.O9 13 2_ 31 _008.9 2_,65 254.19

968.56 4.21 321.69 _39,91 123.95 8 52 6 368.6 8.64 315.40

5216.52 33.38 234._3 251.50 97.83 15 27 21 4616.5 34.10 2?5.04

ORBIT DETERNINATION ACCURACY

ST 1726.0 SR 1179,3 55 10_5,9

CRT -.9897 CR5 .999H CST -.9875

LSA I984.0 MSA J45.6 SSA 9.1

ELl 1662.6 EL? 119.0 ALF 137.37

DIFFERENTfAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-I.OlJ3 TRA -.4487 TC3-1,1283 BAU ._045 `%T 1731.7 SGR I_P"_.4 SG3 289.3
ROE .9415 RRA .O164 RC3 1.6251 FAU .06593 ART ",9193 RRF" -.9_84 RTF ,9268

F02-1.9572 FRA .0560 FC'3-2.4972 BSP 7908 Sr_ 2585,9 R'Z3 ,1319 R13 -,9807

60E 1.3817 _RA .449(3 Be3 I .9784 FSP -924 SGI _533.8 `%2 516.5 THA 131.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH _ATE FEB 15 1969 FLIGHT TIME 116.00 ARRIVAL _ATE JUN 13 1969

HELIC_£NTRIC CC_NIC 01STANCE }]6.1H_

RL 147.78 LAL .00 LOL 146.14 VL 27.913 GAL -5.63 AZL 96.I3 HCA 156.36 SMA 130.49 ECC .|663H INC 6.J299 VI 30.150

RP IOg.94 LAP -Z.45 LOP 302.63 VP 37.676 GAP 1.16 AZP 64.38 TAL Z|I.80 TAP 8.17 RCA I08.76 APO 152.20 V? 34.786

RC 99.636 GL -36.08 GP 63.33 ZAL I29.17 ZAP 97.18 ETS 17.96 ZAE I14.54 ETE 115.05 ZAC 86.40 ETC 158.40 CLP-106.16

PLANE TOCENTRIC CONIC

C3 25.345 VHL 5.0}4 CLA -30.92 RAL 20.J5 RAD 656_.0 VEL 12.113 PTH 2.J7 VHP 5.84} 0PA 57.48 RAP 333.50 ECC 1.417|

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LA T INJ 2 LONG

77.04 T 18 40 IZ62.09 19.77 353.1! 253,26 114.27 7 40 2 687.1 22,86 545.61

JO2.96 IO 45 2D 6J7,62 19.76 3D4.09 253,27 JI4.26 JO 55 36 17.6 22.89 296.59

77.04 7 18 40 I262.09 19.77 353.1I 253,26 I14.27 7 40 2 682.1 ?Z.B8 345.6!

IO2.96 10 45 El 617.62 19.78 304.09 253.27 114.26 10 55 38 J7.6 22.69 296.59

JID.OO 9 39 21 _ 624.42 9.63 314,05 247.55 122.96 9 53 5 224.a I3,90 307,56

llO.oo 13 23 50 5A11.33 30.62 248.70 257.65 105.99 14 54 2 4811.3 32.5! 239.99

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE-I.3OA7 TRA -.3876 rC3-1.1753 BAU .63OO `%T 1967.2 _R J921.3 `%3 2_1.6 ST 1493.3 SR |255.6 SS I106.O

ROE 1.1021 RRA -.O903 RC3 1.4405 FAU .05542 RRT -.9306 RRF -.9899 RTr .9403 CRT -.9912 CRS I.O000 CST -.9906

FDE-I .923A FRA .1760 FCA-I .6932 B,SP 6482 ,SGB 2749.7 Rr23 '1379 R13 --.9816 LSA 2237.7 MSA 148.9 SSA 7.2

BOg I .7079 BRA .39P_ BC3 1.6592 FSP -807 SG1 2701.7 S(,2 511.9 THA 135.73 ELI 1946,8 EL2 127.3 ALr 139.99

LAUNCH DATE FEB 15 1969 FLIGHT TIME 120.OO ARRIVAL 0ATE JUN 15 1969

HELIOCENTRIC CONIC OISTANCE 344.343

RL I47.76 LAL .OO LOL 146.14 VL 27.691 GAL -5.7I AZL 97.38 P,CA 159.50 SMA J30.34 ECC .16617 INC 7.3605 VI 30.J50

RP 108.94 LAP -2.58 LOP 305.BO VP 37.659 GAP 1,50 AZP 83.08 TAL 211.05 TAP 10.55 RCA 108.66 APO 152.O0 v2 34.784

RC i02.038 GL -41.18 GP 66.70 ZAL 125.15 ZAP 98.5| ETS 23.87 ZAg 110.54 £TE 119.35 ZAC 64.02 ETC 161.11 CLP-111.98

PLANETOCENTRIC CONIC

C) 29.319 VHL 5.415 DLA -34.66 RAL 24.Z4 RAO 6568.2 VEL 12,276 PTH 2.21VHP 6,502 OPA 56.73 RAP 327.21ECC 1.4625

LNCJ-I AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6_.77 6 4! 23 I484.36 20,94 9._6 260,90 II8.53 ? 6 7 B_4._ 24.58 1.95

Ill.Z3 II 55 15 5775.6| 20.95 272.65 260.91 118.52 13 31 31 5175.6 7a,59 265.34
66.77 6 41 23 1484.36 20.94 9.26 260.90 118.53 7 6 7 864.4 24,58 1.95

Ill.2} ll 55 15 5775.61 20.95 272.65 260.91 118.52 13 31 31 5175.6 24.59 265.34

66.77 6 41 23 1464.36 Z0.94 9,26 260.90 118.53 7 6 7 864.4 24.58 1.95
111.23 11 55 15 5775.61 20.95 272.65 260.91 118.52 13 31 31 5175.6 24.59 265.34

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-1.6949 TRA -.2776 TC3-I.14Z4 BAU .6466 SGT 2208.0 S(_ 1665.9 5_;3 212.8 ST 1797.1 SR 1}49.5 SS 1109.3

ROE 1.2722 RRA -.2247 RC3 1.1899 FAU .04474 RRT -.9377 RRF -.9910 RTF .9510 CRT -.9923 CRS .9999 CST -.9933

_OE-I.B628 FRA .2864 FC3-I.32|1 BSP 6979 SGB 2903,8 R_3 .1418 RI] -.9828 LSA 2501.6 MSA 151.7 SSA 5.6

BeE 2.1192 eRA .3571 BC3 |,6495 FSP -680 `%| _859.4 SGZ 505,8 THA 139.79 ELI 2243.4 EL2 154.2 ALF 143,16

LAUNCH GATE FEB 15 1969 FLIGHT TIME 127.00 ARRIVAL CATE JUN 17 1969

HELIOCENTRIC CC_IIC

RL 147.78 LAL .DO LO(. 146.14 VL 27.867 GAL

RP 106.95 LAP -2.70 LOP 306.96 VP 37.640 GAP

RE J04,441 GL -46.72 GP 70.45 ZAL 120.56 ZAP

PLANE TC_ENTRIC CONIC

C} 35.976 VHL 5.996

LNCH AZMTH LNCH TIME

62.05 6 25 58

117.95 12 50 39

62.05 6 25 58

117.95 12 50 39

62.05 6 25 58

117.95 12 50 39

OIFFERENTIAL CORRECTIONS

TOE-_.2_78 TRA -.09|8 TC3-1.0233 BAU .6520

ROE 1.4376 RRA -.3862 RC3 .6892 FAU .03450

FDE-J.TB49 FR_ ,379I FC3 -,8_02 BSP 9522

BeE _.6596 BRA .3969 BC3 1.3557 FSP -560

DISTANCE ]50.467

-5.57 AZL 99.06 NCA 162.62 SMA

1.82 AZP 81.35 TAL 2J0.22 TAP

99.19 ETS 30.71 ZAE 106.16 ETE

130.17 ECC .16601 INC 9.0580 Vl 30.I_0

i2.6_ RCA 108.56 APO 151.7_ V2 34.763

I24.26 ZAC 81.54 ETC 164,71 CLP-IIS.S2

OLA -38.95 RAL 29.26 RAO 6568.4 VEL 12.544 PTH Z.27 VHP ?.4_2 0PA 59.94 RAP 319.63 ECC 1.5921

L-I TIMC INJ LAT INJ LONG INJ RT AS(; INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1640.25 21.25 22.06 270.49 IZ3.45 6 5} 19 1040.3 25,A9 15,09

5722.94 21.26 268.58 270.50 123,44 14 26 2 5122.9 25.50 261.60

1640.25 Z|.Z5 22.06 270,49 !_3.45 6 53 19 1040.3 25.49 15.09

5722.94 21.26 26_.58 270.50 123.44 14 26 _ 5122.9 25.50 261 ,60

1640.25 21.25 22.06 270.49 I23.45 6 53 19 1040.3 25.49 |5.09

5722.94 21._6 268.58 270,50 123.44 14 26 2 $122,9 25.50 261.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2467.6 SGR I802.4 SG3 J75.3 ST 2138.2 SR 1360.9 55 1097.2

RRT -.9424 RRF -.991_ R1T .9618 CRT -.9929 CRS .9998 CST -.9952

SCAB _0_5.B R_3 .|40D gl3 -.9646 LSA 2767.6 MSA JSJ.B SSA a.3

•%1 3015.? `%2 493.3 THA 144.36 ELI 2541.6 EL2 138.2 ALF 147.22

LAUNCH OATE FEB 15 1969 FLIGHT TIME 1_4.(]0 ARr_IVAL GATE JUN 19 1969

HELIOCENTRIC CONIC OIST_NCE 356.550
RL 1A7.76 LAL .00 LOL 146.14 VL 27.840 GAL -5.42 AZL 101.44 /_A 165.71 SHA 129.98 ECC ,16589 INC11,4362 VI 30.15O

RP 108.95 LAP -2.8J LOP 312.12 VP 37.620 GAP 2.12 AZP 78.91 TAL _:_09.31 TAP 15.02 RCA 106.42 APO 151.54 V2 34,783
RE 106.844 GL -52.53 GP 74.69 ZAL |15.45 ZAP 99.17 ET5 39.53 ZAE 101.31 ETE 130.93 ZAC 78.81ETC 170.34 CLP-127.11

PLANETOCENTRIC CONIC

C3 47.959 VHL 6.925 OLA -42.93 RAL 35.41 RAD 6568.8 VEL 13,012 PTH 2.37 VHP 8.771 0PA 60.89 RAP 310.6A ECC 1.7893

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
56.27 6 24 57 1783.85 20.08 33.48 28_.25 I28.78 6 54 41 1183.8 24.95 27.02

123.73 13 40 47 37_4.24 2"0.09 267.77 282.27 128.77 15 16 lI 5124.2 24.97 261.31

56.27 6 24 57 1783.85 _°O.OB 33.48 _8_.25 1_8,78 6 54 4J JJ83.8 24.95 27._2

1_3.73 13 40 47 57_4.24 Z(].09 267.77 282.27 128.77 15 16 l] 5124.2 24.97 261 .31

56.27 6 24 57 I783,85 L:_.O8 33,48 282.25 128.78 6 54 41 1183.8 2A.95 27.02

123.73 I3 40 47 5724._ Z>D.D9 267.77 _8_.27 J28.77 I5 16 II 5124.2 _4.97 261,3I

OIFrERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.0306 TRA .2371 TC3 -.8164 OAU .6326 SGT 2763.5 SGR 1603.5 SG3 139.6 ST 2508.9 SR 1265.5 55 1066.B

ROE 1.5113 RRA -.5726 RC3 .3542 rAU .0_474 RRT -,9425 RRf" -.9885 RTF ,973_ CRT -.9926 CR5 .999I C$T -.9968

FOE-I.6907 FRA .4620 FC3 -.4466 8SP 9961 SG8 3195.1 R"_3 .1314 RI3 -.9876 LSA )002.0 MSA 148,1 SSA 3,2

80E 3.3865 eRA .6198 8C3 .9867 FSP -44] _I 3160.5 SG2 4r:_.8 THA 150.62 EL1 2806.6 EL2 137.7 ALF 153.]3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE FEB J5 1969

HELIOCENTRIC CONIC

RL |47.78 LAL .00

RP 1Od.94 LAP -2.91

RC 109.246 GL -58.20

PLANE TOCENTRIE CONIC

C3 71.975 VHL 8.484

LNCH ATMTH LNCH T_I_

5],74 6 ,37 6

178.76 14 27 44
51.74 6 37 6

]ZB.Z6 14 E7 44

51.74 6 37 6

128.26 14 17 44

FLIGHT TIE 126.00

LOL 146.14 VL 27.812 GAL

LOP 315.29 VP 37.600 GAP

GP 79.37 ZAL 109.94 ZAP

O]STJNCE 362.575

-5.26 AZL 105.09 HCA 168.77 5NA

2.41AZP 75.I9 TAL 208.31 TAP

98.42 ETS 53.62 ZAE 95.63 ETE

ARRIVAL DATE JUN ?| 1969

J29.78 ECC .J6578 1NC15.0907 V! 30.150

17.07 RCA 108.76 APO 151.29 V? 34.784

i42.77 ZAC 75.54 ETC 181,44 CLP-142.54

OLA -46.27 RAL 42.82 R40 6569.4 VEL 13.904 PTH 2.54 VHP 10.900 OPA 6I.IJ RAP 299,68 ECC ?.1845

L-] TINC INJ LAT XNJ LCNG |NJ RT A$C INJ AZNTH INJ TINE PO CST TIN INJ Z L4T INJ 2 LONG

1928.47 I6.77 43.62 296.05 133.78 7 9 15 1328.5 22.20 37.81

5777.50 I6.76 269.58 296.07 133.78 I6 4 I "5177.5 22.22 263.76

1928.47 16.77 43.62 296.05 133.78 7 9 15 1328.5 22.ZO 37.8!

5777.50 16.78 269.58 296.07 133.78 16 4 J 5|77.5 22.22 263.76
I928.47 16.77 43.62 296.05 133.78 7 9 I5 1328.5 22.20 37.81

5777.50 16.78 269.58 296.07 133.76 16 4 ! 5177.5 22.?2 263.76

ORBIT OETERNJNAT[ON 4CCURAC_

ST 2894.5 SR 789.5 SS 1030.6
CRT -.9854 CRS .9936 CST -.9983

DIFrEtENTXkL ((_RECT[ON$ HID-COURSE EXECUTION ACCURACY

T02-4.1693 TRA .8623 TC3 -.5401 8AU .§640 SGT 3140.6 SGR |088,4 SG3 107.8

ROE 1.13OO RRA -.6889 RC3 .2277 FAU .01573 RRT -.9|32 RRF -.9627 RTF .9858

FOE-1.6031FRA .34.]0 FC3 -.1892 85P 10406 SGB 3323.8 R_3 .1124 RI3 -.9913

8DE 4.4163 BRA 1.1037 Be3 .5862 FSP -342 SGI 3296.9 SG2 422.5 THA 162.14

LAUNCH DATE FEB 13 |_59 FLIG44T TIME J28,_

HELIOCENTRIC CONIC DISTANCE 368.500

RL 147.78 LAL .00 LOL 146.14 VL 27,781 GAL -§.07 AZL |Jl.38 HCA 171.75 5HA 129.56 EEC .16560
RP 108.94 LAP -3.00 LCP 318.45 VP 37.578 GAP 2.66 kIP 68.82 TAL 207,17 TAP 18.92 RCA 108.10

RE 111.645 GL -62.74 GP 83.01ZAL |04._8 ZAP 96,96 ET$ 84.77 ZAE 88.49 ETE 171.71 ?AC 71.12
PL_NETOCENTR_C CON|C

C3 128.803 VHL |1.349 OLA -47.97 RAL 51,J7 RaO 6370.4 VEL 13._|6 PTH 2.80 VHP J4.638 OPA 59,61
LNCH AZHTH LNCH TIME L-_ TIME INJ LAT FNJ LONG INJ RT A,_C_ INJ AZNTH INJ TIME PO CST TIN

49.52 7 2 35 2073.66 J|.07 5J,57 310.99 136.98 7 37 9 1473.7

1_0.48 15 8 53 5_3.41 JI .O9 273,76 311.O1 136.98 16 46 57 5283.4

49.52 7 2 35 2073,645 11.O7 31.87 310.99 136.98 ? 37 9 1473.7

130.48 J5 8 53 _3.41 II.09 273.76 31I.O1 136.98 I6 46 37 5283.4

49.52 7 E 35 2073.66 11,07 _1.57 310,99 136.98 7 37 9 I473.7

130.48 15 8 53 5883.41 11.09 273.76 311.01 136.98 16 46 57 5263.4

OXFFER1ENTZAL CCRR1ECTXONS MZ0--COJR_ [XECUTIC]N ACCURACY

T0£-5.7205 TRA _.0548 TC3 -.2121BAU .3653 SGT 3312.5 _ 880.2 5r,,3 81.5

ROE-1.7430 RRA -.0243 RC3 -.0036 FAU .00674 RRT .8632 RRF .8_09 RTF .9969

rOE-I .5707 FRA .6623 rC3 -.0433 BSP 10760 _ 3427.4 R23 -.0684 R13 .9948

_OE 5.9802 _k E.0550 8C3 .2121 FSP -258 _l 3400.0 S£,2 432.9 TH_ 13.14

LS4 3169.3 HSA J37.7 55A 2.3
ELI 2997.4 EL2 179.9 4LF 164.93

ARRIVAL CATE JUN 23 1969

1NC71.3818 vl 30.150

4PO 151.0_ v2 34.785

ETC 210.O8 CLP 174.42

RAP _86.05 ECC 3.1!98

INJ _ LAT INJ 2 LONG

16.86 46,29

16.87 168.48
16.86 46.29

16._7 268.48

16.86 46.?9

16.87 268.48

ORBIT 0ETERNINATION ACCURAC_

ST 2925.2 SR 880.0 55 10_0.6

CRT .9863 CRS _.9814 CST -.9996

LSA 3217.4 MSA |44.7 SSA 1.8

ELI ]O51.5 EL2 139.3 ALF !6.56

LAUNCH OATE FEB I5 !969

HELIOCENTRIC CONIC

RL 147.78 LAL .00

RP 108.93 LAP -3o08

RC ]!4.O42 GL -63.46

PLAN[TOCENTRIC CC_t_C

C3 303.581 VHL 17.424

LNCH AZHTH LNCH TIME

52.44 7 43 Z6

127.56 15 28 57

52.44 7 43 Z6

127.56 15 18 57

52,44 7 43 16

127.56 15 28 57

FLIGHT TP4E 130.00

LOL 146.14 VL 27.749 GAL

LOP 321.61 VP 37.556 GAP

GP 77.86 ZAL 98.85 ZAP

DISTANCE 374.192

-4.83 kZL 124.31HCA 174.53 S_IA

2.84 ATP 5_.8I TAL 205.80 TAP

94.90 ETS 140.72 ZAE 77.99 ET£

ARRIVAL CATE JUN 25 1969

129.33 ECC .16516 INC34.3145 VJ 30.150L_
20.33 RCA 107.97 4PO 150.69 v2 34.787

225.53 ZAC 63.83 ETC 264.78 CLP ]13.95

DLA -45.75 RAL 58.80 RA0 6571.7 VEL 20,613 PTH 3.17 VHP

L-I TINE |NJ LAT INJ LONG INJ RT ASC INJ A2'HTH INJ TINE

1181.08 4.22 54.56 324.67 135.59 8 19 47
755.15 4.23 303.84 324.69 135.59 15 41 32

2181.08 4._2 54.56 324.67 135.59 8 19 47

755.15 4.23 303.84 324=,69 135.59 15 41 32
2181.08 4.Z2 54.56 324.67 135.59 8 19 47

755.15 4.23 ]03.84 324.69 135.59 15 4J 32

CIFFERENTIAL CORRECTIONS .......... MIO-COL,W_ON _CCURA(Y

TOE-1.33_4 TRA 2,_gOO TC3 -,0074 BAU ,3523 SGT |165,7 ,_q ]_55,9 SG3 62,7

ROE-8,5349 RRA 3,4434 RC3 ,0865 FAU-,O0630 _T ,7848 RRr ,9901 RTF ,8635

roE-] .7294 rR_ .9478 rC3 .0180 BSP 10837 S/_ 3458.3 R23 -.0798 R13 .9967

8OE 8,6392 _RA 4.1354 BE3 .0868 FSP -_00 SGI 3387.9 5G2 694.4 THA 73.60

22.343 0Pk 54.01 RAP 270.39 [CC 5.9962

PO CST TIN INJ 2 LAT XNJ Z LONG

1581.1 9.90 49.30

155.2 9.91 298,58

1581.1 9.90 49.30

155.2 9.91 298,58

1581.1 9.90 49.30

155,2 9.9! 298.58

CROIT OETERNIN4TION 4CCURAE_

ST 546.4 _ 2848.6 SS 1127.9

CRT .8950 CRS -.9982 csr -.9200

LSA 3102.4 MSA 244.9 SSA .8

ELI 2890.5 EL2 240.2 ALF 80.19

FLIGHT TIME 132.00 ARRIVAL DATE Jt_ 27 1969LAUNCH DATE FEB 15 1969

H_LIOCENTRIC CONIC DISTkN(E 379.083

RL 147.78 LAL .00 LOL 146.14 VL 27,715 G_L -4.42 _ZL 156.75 HCA 176.56 S_A

RP 108.93 LAP -3.16 LOP 324.78 VP 37,534 GAP 2.8| AZP 23.31 TAL _03.68 TAP

RE 116.455 GL -52.63 GP 59.10 Z_L 94.45 ZAP 9'_.68 ETS 169.01ZAE 58.24 ETE
PLAN[TC(ENTRIC CONIC

C310_-_3.247 V_ 31.9_10LA -33.19 R/LL. 61.43 RAO 6573.0 V_L 33.787 PTH 3.50 VHP
LNCH AZNTH _Nr...H TINE L-I TINE INJ LAT

71.92 9 _.8 53 _001.92 -,27

108.08 I4 4 38 1121.68 -.15

71.92 9 _8 53 L_001.92 -.27

108.08 14 4 38 1121.68 -.2fl

110.00 13.14 7 1276.86 -7.53

110.00 13 18 35 894.75 7.00

OIFFERENTIAL CORRECTIONS

TOE 4.3115 TRA ._367 TC3 -.0616 _AU 2,855_

RO-11.4234 RRA 8.6435 RC3 .20_1FAU-.04614

FOE-2.2495 FRA 1.8_-=69 FC3 .0391BSP 9528

_OEI2.EIOO _RA 8.6602 8C3 .E093 FSP -166

129.10 ECC .16357 INC66.7254 vJ 30.150

Z0.25 RCA 107.98 APO 150.21 V2 34.790
251._2 ZAC 48.64 ETC _97.O7 CLP 95._3

40.492 OPA 37.73 RAP 254.84 £C(17.7907

INJ LONG INJ RT A,_C INJ AZNTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LCI_G
36.05 331.83 I23.19 I0 2 15 1401.9 4.10 29.76

330,6I 331.86 123.19 14 23 20 521.7 4.12 324,33

36.05 331.83 123,19 10 2 15 1401.9 4.10 29.76

3_O.6I 33J.86 123.|9 14 23 20 521.7 4,12 324.33

337.84 3_7.07 IE3,44 13 35 23 676.9 -3.08 331.58

317.80 336.64 I23.34 15 33 30 294.7 11.36 311.43

NI0-C,.O_E EXECUTION ACCURAC_ ORBIT DETE_INATION ACC_RAC_

SGT 875._ SGR 3043.8 SG3 53.2 ST 774.3 SR 2123.5 55 1470.5

RRT -,70_ RRT" ._94 RTF -.6784 CRT -.9525 CRS -.9998 CST .9467

SGB 3167.2 R23 -,0760 R13 .9971 LSA 2686.5 HSA 232.0 SSA .4

SGI 3108.1 SG2 609.2 THA 101 ._0 ELI 2249.3 EL2 22_.6 ALF 109.35

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH _ATE FEB 15 1969

HELIOCENTRIC CONIC

RL 147.78 LAL .O0

RP I08.91 LAP -3.22

RE 118.823 GL 54.91

PLAN[TOCENTRIC CONIC

C3 863.750 VHL 29.39(]

LNCH AZMTH LNCH TI/AE

26.96 15 7 59

153.04 1 21

E6.96 15 7 59

153.04 1 21 ]8

26.96 13 7 59

153.04 I Zl 38

LOt. 146.14 VL

LOP 327.95 VP
GP -63.46 ZAL

OLA 66,48 RAL

L-I TIE INJ LAT

5062.12 -.07

3333.48 -,06

5062,12 -.07

3333.48 -,06
5062.12 -.07

3333.48 -.06

OIFFERENTIAL CCRRECTIONS

TOE-2.55OO TRA 1.7749

RO-14.ZBZ2 RRA 2.3208

FOE 2.8464 FRA -.4518
8OE14.5OBO BRA 2.9E17

LAUNCH OATE FEB 15 1969

TC3 -,0861 BAU 2.5130

RC3 -.I999 FAU-.03718

FC3 .0373 BSP 10530

6C3 .2176 FSP -179

HELIOCENTRIC CONIC
RL 147.78 LAL .00 LOL 1J6.14 VL 27.643 GAL

RP 108,90 LAP -3.27 LOP 331.11 VP 37,488 GAP

RC 121._6 GL 63.33 GP -77.65 ZAL 98,85 ZAP

PLANE.TOCENTRIC CONIC

C3 288.046 VHL 16,972
LNCH ATNTH LNCH TIME

25.56 13 22 26

154,44 23 38 26

25.56 13 22 E6

154.44 23 ]8 26

25.56 13 22 26

154.44 23 3B 26

DIFFERENTIAL CC_RECTIONS

TOE Z.4945 TRA .1033 TC3 -,0179 gAU .3592
ROE-6,2253 RRA 3.413I RC3 -,0915 FALP,0OL_'ZI

F0E 1.5356 FRA -,6702 FC_ .0067 e,,_ J1917

BOE 6.7065 BRA 3.4166 BE3 .0933 FSP -2_2

ARRIVAL 0ATE ION ?9 1969FLIGHT TIME 134.00

DISTANCE ]89.316

27.679 G4L -5.08 AZL 29.28 PICA I83.69 SM4

37.51] GAP 4,23 A?P J50.67 TAL L_06.II T4P

95.46 ?AP 94.51ETS 181.73 ?AE 66,15 ETE

8.32 RAO 6572.9 VEL 3i.]85 PTH 3.47 VHP 36.062 OPA -77.39 RAP 183.99 ECClS.ZI51

ZNJ LONG ;NJ RT A,_C |NJ A2NTH INJ TII_ PO CST TIM |NJ 2 LAT INJ 2 LONG

244,71 278,3I 23,32 16 32 21 4462.I °7,40 241.92

99.07 278,29 23,52 2 17 12 2?33,5 -7.39 96.28

244,71 278,31 23,52 16 32 21 4462.1 -7.40 241.92

99.07 278.29 23.52 2 17 12 2733.5 -7.39 96.28

244,71 278,3! 23,52 16 32 21 4462,1 -7,40 241.92

99,07 278.29 23.32 2 17 12 2733.3 -7.39 96.28

MI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION _CCURACY

SGT 1120.2 SGR 3227.7 SG3 55.0 ST 561.3 SiR 2805.3 SS I741.4
RRT .B191RRF -.9998 RTr -.8II2 CRT .9357 CRS 1.0000 csr .9347

SAe 3416,5 R23 -,0674 R!3 -,9976 LSA 3343,4 MSA 196,1 SSA 1.1

S(;I 3360.3 S_2 617.2 THA 73.56 ELI 2854.2 EL2 194.7 ALF 79.35

FLIGHT TIE I_,O0 ARRIVAL DATE JUL 1 1969

OISTM_E 394.419

-4,70 A2_. 56.59 PICA |85.95 5HA 128.60 ECC .16976 INC33.4088 Vl 30.150

4,25 A2'P J23,27 TAL _4,I8 TAP 30,I3 RCA 106,77 APO 150,43 V2 34.798

98.03 ETS 204.88 ZAE 83.68 ETE 123.34 ZAC 92.61 ETC 90.73 CLP 131 .58

128.85 ECC .1710A INC60.7176 vJ 30.J50

29.80 RCA 106.81 APO 150.89 V2 34.794

100.69 ZAC 78.83 ETC 65.58 CLP 100.]4

0LA 67,68 RAL 342,65 RAO 6571,7 VlEL 20,233 PTH 3,15 VHP 20,474 0PA -77,39 RAP 92.69 ECC 5.7405

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG

4974,62 -5,86 243,48 250,24 22,44 14 45 21 4374,6 -13.24 240,77

3236.97 -5.83 96.30 250.23 22.44 24 32 23 2637.0 -13.23 93.59

4974,62 -5,86 243,48 250,24 L_,44 14 43 21 4374,6 -I3,24 240.77
3236.97 -3,83 96.30 250,23 22,44 24 32 23 2637,0 -13.23 93.59

4974,62 -5.86 243,48 250,_4 2_,44 I4 43 21 4374,6 -13,24 240.77

3236,97 -5,85 98._ 250,23 22,44 24 32 23 2637,0 -13,23 93.59

NI0-COURS_ EYJECUTION ACCURACY ORBIT BETERNINATION ACCURACY

5_T 849.3 SGR 3705.3 SG3 68.3 ST 842.6 SR 2290.5 SS 970.1

RRT -,4678 RRF -,9924 RTF ,5670 CRT -,9040 CRS .9970 CST -.9342

._ 3601,4 R_3 -,094I R13 -,9947 LSA 2603,9 MSA 342,4 SSA 1.6

5G1 3727,5 SG2 746,2 THA 96,38 ELI 24|6,6 EL2 341 .4 ALF 108.78

LAUNCH 0ATE FEB 15 1969 FLIGHT TINE 138.00

HELIOCENTRIC CONIC OISTANCE 400.J07

RL 147.78 LAL .130 LCt. 146.14 VL 27.605 GAL -4.44 AZL 67.74 HCA 188.79 S,qA

_P IO8.89 LAP -3,32 LOP 334,28 VP 37.465 GAP 4,43 AZP |I2,02 TAL 202,69 TAP
RE 123.581 GL 63.08 GP -77.60 ZAL I02.25 ZAP 102,40 ETS 265.40 ?AE 93.30 ETE

PLANETOCENTRIC CON]C

C3 136.706 VHL 11.692 OLA 64.58 RAL 338.34 RA0 6570.5 VEL 16.064 PTH 2.83 VHP

ARRIVAL GATE JUL 3 1969

DIFFERENTIAL CORRECTIONS MI0:r.OUR.E EXECUTION ACCURACY

TDE 3.O621 TRA-2.5791 TC3 -.5049 BAU .5590 .SGT 4031,6 _ 519.8 863 116,O

RDE ,7876 RRA -.O447 RC3 -.0743 FAU ,02224 RRT ,6162 RRT" ,7343 RTF .9841

F0E 1.2563 FRA -.7516 FE3 -.2350 BSP 12799 SGB 4063.0 RZ3 .1544 RI3 .9854

B0E 3.1617 _';'A 2.5795 BE3 .5103 FSP -382 SGI 4044.3 SG2 408.0 THA 4.59

128.34 ECC .16968 INC22.2590 Vl 30.150

31.48 RC4 106.56 APO 150.11 VZ 34.803

183.38 ZAC 99.49 ETC 151.89 CLP 179.93

13,899 0Pk -69,65 RAP 66.85 ECC 3.2498

LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASA_ INJ AZMTH INJ TIt4E PO CST TIN INJ 2 LAT INJ 2 LONG
29.19 13 13 27 4846,48 -12.82 238.I6 242,14 26.12 14 34 14 4246.5 -19.98 234.84

150.81 23 13 I 3133.34 -12.82 95.00 242.12 26.12 24 5 15 2533.3 -19.97 9t.68

29,19 13 I3 27 4846,48 -IZ,82 218,16 242,14 Z6.IZ 14 34 14 4246.5 -19.98 234.84

150.81 23 13 I _ 3133.34 -12.82 95.0D 242.I2 26.12 24 5 13 2533.3 -19.97 91.68

29,19 13 13 27 4846,48 -12,82 218.16 242,14 26.12 14 34 14 4246,5 -19.98 234.84

150.81 23 13 1 3133.34 -12.82 95.00 242.12 26.12 24 3 15 2533.3 -19.97 91.68

OIFFERENTIAL CCRRECTION$ HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.OO83 TRA-2.6612 TC3 -.1681 8AU .3133 5GT 3638.7 _ 1558.5 SG3 89.5 ST 2165.4 5R 574,2 SS 788.5

RgE -.7148 RRA 1.3_5 RC3 .0344 FAU .01_! RRT -.9392 RRF" -,9103 RTF ,9959 CRT -,8869 CRS .8623 CST -,9987

FOE 1.2423 FRA -.7177 FC3 -,0760 8SP |2446 SG8 3958,3 R_3 -,1242 RJ3 -,9908 LSA 2360.1HSA 264.6 SSA 1.9
BOE 4.0715 BRA 2.9744 BE3 .|715 FSP -292 SGI 3927.3 SG2 495.7 THA 157.7J ELl 2225.3 EL2 258 .l ALF 166.58

LAUNCH OATE _EB 15 1969 FLIGHT TIME |40.00 ARRIVAL DATE JUL 5 1969

HELIOCENTRIC CONIC O|8TANCE 405.955
RL 147.78 LAL ,(30 LOL 146,14 VL 27,566 GAL -4,20 AZL 73,37 NCA IgI ,79 St,AA 128,07 ECC ,170(30 INC16,6256 Vl 30.150

RP 108,87 LAP -3,35 LOP 337,45 VP 37,44l GAP 4,65 AZP 106,29 TAL 20j._0 TAP 33.10 RCA 106,30 APO 149,85 V2 34.808

RE 125.948 GL 60.35 GP -71.83 ZAL 105,13 ZAP 107.10 ETS 292.77 ZAE 100.46 ErE 209.71 ZAC 103.97 ETC 179._O CLP-160.58

PLAN[TOCENTRIC CONIC

C3 8J,930 VHL 9,05| OLA 61,44 RAL 340,59 RAO 6569,6 VEL 14,258 PTH 2,60 VHP 10,67! OPA -62,66 RAP 56,11 ECC 2.34_4
LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A2"NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

32.89 13 31 16 4724,73 -I8.79 _3I._J 239.93 ]0.33 14 50 0 4124.7 -25.63 227.9A

147.11 23 13 9 ]O41.16 -18.78 93,14 239,91 30,33 24 3 50 244J,2 -25,63 89.09

32.89 13 31 16 4724.73 -18.79 231.99 239.93 30.33 14 50 0 4124.7 -25.63 227.94

147.1.1 23 13 9 ]O41,I6 -18,78 93.14 _39.91 30.33 24 3 50 244i,2 -25,63 89.09

32.89 13 31 I6 4724.73 -18,79 231.99 _39,93 _0.33 14 50 0 4124.7 -25.63 227.94

147,11 23 13 9 3041 ,16 -18,78 93,14 239,9! ]0,33 24 3 50 2441 .2 -25.63 89.09
ORBIT DETERMINATION ACCURACY
ST 2192.5 SR 498.9 S5 783.3

CRT ._ CRS -.9481 csr -.9919

LSA 2370._ HSA 227.J SS_ 2.5

ELI 223_.5 EL2 2J2.8 ALF 11.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69 _

LAUNCH OATE FEB 13 1969

HELIOCENTRIC CONIC

RL |47.78 LAL .00

RP IO8.B5 LAP -3.3H

RC 128.306 GL 57.01

PLANETOC{NTRIC CONIC

C3 56.493 VHL 7.516

LNCH ATNTH LNCH TII4E

36,Z8 13 55 8

143,72 23 |9 54

36.2H 13 55 H

143.72 23 19 54
36.2B |J 55 8

143.72 23 19 54

FLIGHT TII4E |41.00 ARRIVAL 0ATE JUL 7 1969

DISTANCE 4J|.857
LOL 146.|4 VL 27.5Z7 GAL -3.96 AZL 76.73 NCA

LOP 340.63 VP 37.4|8 GAP 4.88 AZP J02.84 TAL

GP -65,60 ZAL 107,39 ZAP 11|.87 ETS 300.97 ZAE

194.87 S_AA 127.81 ECC .|7053

199.94 TAP 34.81 RCA 106.Ol

105.95 ET[ 216.3l ZAC 107.42

0LA 58.61RAL 344.43 RA0 6569.0 VEL 13.336 PTH Z.44 VHP 8.862 0PA -56.31

L-I TIN[ INJ LAT ZNJ LONG INJ RT ASC INJ A2'NTH XNJ TZl4[ PO CST T;M

4620.70 -23,23 223.77 239,26 34.53 15 12 9 4020.7

2968.66 -23.22 91.OH 239.24 34.53 24 9 23 2368.7

4620.70 -23.23 225.77 239.26 34.53 15 12 9 40_0.7

2968.66 -_3,22 91.08 239.24 34,53 24 9 25 2368,7

4620.70 -23.23 225.77 239.26 34.53 15 J2 9 4020.7

2968.66 -23.L_Z 91,08 239.24 34.53 24 9 23 2368,7
OIFF[RENTIAL CCRK_CTIONS

TOE 2.5400 TRA-2.2703 TC3 -.SB4B BAU .C_75

ROE .938_RRA -.2932 RE3 -,2135 FAU .03|47
FOE 1.3245 FRA -.77|7 FC3 -.4822 85P |3335

mE 2.7078 8RA 2,,_.891BC3 ,9102 FSP -491

LAUNCH OAT£ FEB 15 1969

HID-COURSE E_ECUTJON ACCURACY °

SGT 4069,1 .S_ 893.7 SG3 145.1
RRT ,B_2 RRF ,9590 RTF ,9763

4166.1R_3 .1788 R13 .9799

S(;1 4146.9 SG2 399.4 THA l| .!7

FLIGHT TIN[ 144.O0

I'_L|OCENTRZC CONIC DISTANCE 417.7F4
RL |47.7B LAL .(30 LEt- J46.|4 VL 27.487 GAL -3.72 AZI. 78.95 P_k |97.97 ,SMA
RP 108.83 LAP -3.39 LCP _43.80 VP 37.395 GAP _.J2 AZP 100.52 TAL 198.56 TAP

RE |30.653 GL 53,67 GP -59,74 ZAL 109,04 ZAP IJ6,5| ETS 304,40 ZAE 110,47 £TE
PLANETOCENTRIC CONIC

C3 42.59| VHI. 6.526 OLA 56.12 RAL 348.37 RAO 65_.6 VtEL |2.BO5 PTH 2.33 VHP

LNCH AZNTH LNCH TINE L-I T_NE ZNJ LAT _NJ LCNG IN| RT A_ IN| AZNTH IN| TIIAE

39,29 14 19 42 4534.28 -26,35 219,88 2_9,16 38.47 15 35 |7
140.7! 23 28 25 2914.16 -26.34 89.08 239.15 58.46 _4 16 59

39.29 14 19 42 45_4,28 -_o6,35 219.88 239,t6 _8,47 15 35 17

140.71 23 28 25 2914.|6 -215.34 89.06 239,15 _.46 24 16 59

39,29 14 19 42 4534,28 -26,33 219,B8 239,i6 38,47 15 35 17

|40.7| 23 28 2_ 2_J4.i6 -_'6.34 89.08 2_9,J5 _.46 24 J6 59
DiFF[R1ENYiAL CCRR_CTI_NS NIO-rJOURE EYJECUTION ACCURACY

TOE 2,A_ TRA-|.9OT0 TC3-|.178| BkU ._76 SGT _379.7 ,_ 9_.0 SC,3 164.4

ROE .9385 ERA -.2363 RC3 -.2651FAU .0347_ RRT .8796 RRr .9_57 RTF .9608
FOE 1.4863 FRA -.6563 gC3 -.7063 BSP 103_5 S(_ 4095.7 R_3 .2304 R13 .9665

_O£ 2.5805 BRA J.9215 BE3 1,2076 FSP -_2 S_I 4070,9 .%_ 450,_ THA 12._3

1N(13.2726 Vl 30.150
APO 149.60 V2 34.B15

ETC 187.09 CLP-154.36

RAP 49.86 ECC 1.9297

IN| 2 LAT |NJ 2 LONG

-29.73 220.98
-29.72 86.28

-29.73 220.98

-29,72 86.28
-29,73 220.98

-29.72 86.28

CRBIT OETERNINATION ACCURACY

ST 2178.J 5R 726.8 SS 815.6

CRT .956J CRS -,9894 CST -.gHH5

LSA 2426,5 NSA 223.7 5SA 3.J

£L1 2287.2 EL2 202.8 ALF 17.84

ARRIVAL DATE JUL 9 1969

127.53 ECC .17|18 INCII.0510 vj 30.150

_6.53 RCA 105.70 APO 149.37 v2 34.H21

217.62 ZAC JlO.3_ £T( 189.75 CLP-152.34

7.762 OPA -50.45 RAP 45.85 ECC 1.7009
PO CST TI_ IN| 2 LAT IN| 2 LONG

5934.3 -32.49 2J4.40

2314.2 -32.48 83.61

39_4.3 -32.49 214.40

2314.E -32.48 B3.6J

_34,3 -32.49 214.40

2314.2 -32.48 83.6|

CRBIT OETERNIN_TION ACCURACY

ST 2295.1SR 831.5 55. 899.7
CRT .9641CRS -.<_:JSJ CST -.9836

LSA 25_.6 MSA 239.4 55A 3.8

EL| _432.2 EL2 _OH.5 ALF |9.40

LAUNCH DATE FEB 15 1969 FLIGHT TINE 146.00 ARRIVAL OATE JUL lJ 1969

HELIOCENTRIC CON]C

RL 147,78 L_L .00

RP |08.80 LAP -3.39

RE 132.989 GL 50.48

PLAN[TCX_[NTR|C CON|C

C3 34.117 VHL 5.H4|

LNCH ATNTH LNCH TII4_

41.98 J4 43 37
138.02 23 37 7

41.98 14 43 37

138.02 23 37 7
41.98 14 43 37

|3B.02 23 37 7

0ISTAN_E 423.710

LOL 146.14 VL 27.446 GAL -3.48 AZL _O.53 P_A

LOP 346.97 VP 57.372 GAP 5.36 AZP 98.84 TAL

GP -54.36 ZAL I|0.14 ZAP 120.95 [TS _06.23 ZAE

20|.J0 S_A |27.26 £CC .|720!

197,J9 TAP 38.29 RCA 105.57

114.19 ETE 216.98 ZAC 112.90

0LA 53.92 RAL 552.66 RAO 6568.3 V{L 12.469 PTH 2.26 VHP 7.064 OPA -45.0A
L-I TINE _NJ LAT IN| LON_ IN| RT k_ _NJ AZMTH IN| TINE PO C$T TIN

4462._0 -28.46 214.43 239.4J 42.05 15 57 59 _62.2

2874.19 -28.45 87.3| 239.40 42.05 24 25 J 2274.2

4462._0 -2B.46 214.43 _39.4| 42.05 15 57 59 3H62.2

2874,19 -2B.45 87.31 239.40 42.05 24 25 1 2274.2

4462.20 -2B.46 214.43 239.41 42.05 15 57 59 _862.2

2874.19 -28.45 87.31 239.40 42.05 24 25 ! 2274.2
DIFFERENTIkL CORRECTIONS

TOE 2,1316 TRA-I.8215 TC3-1.7065 BAU .7_

ROE .7954 RRA -.2565 RC3 -.4042 FAU .04513

FOE 1.4446 FRA -.6_5 FC3-1.14§2 B,_ 13331
_OE 2.2752 _RA 1.8._J4 BE3 1,7_37 FSP -637

INC 9.4669 Vl _0.150

APO |49,15 V2 34.B29

ETC J90,56 CLP-JSJ.97

RAP 43._0 ECC 1,5615

INJ 2 LAT IN| 2 LONG
-54.25 _08.38

-34.24 81.26

-34.2fl 20H.38

-34.24 81,26

-34.25 E08.3B

-34.24 81.26

CRBIT DETERNINATION ACCURACY

ST 2281.2 SR 790.8 55 890.9

CRT .9694 CRS -._969 CS7 -.9836

L_k2564.2 MSA 2|9.4 SSA 4.8

ELI 2407.4 EL2 1H3.9 ALF 18.69

NIO-COUR_. EXECUTION ACCURACY

SGT 4189.5 SGR |007.| SG3 196,0

_RT .9170 RRF .9776 RTF .9630

4_O8.B _3 .2175 RJ3 ,9676

S_I 4290,9 _2 39"Z.3 THA 12.54

.AUNCH GATE FEB 15 1969 FLIGHT TIHE 148.00 ARRIVAL DATE JUL 13 1969

H_LI_£NTRIC CONIC

RL |47.78 LAL .O0

RP 108.78 LAP -3.39

RE 135,313 GL 47.52

PLANE TCK_ENTRI C CONIC
C3 28.514 VHL 5.340

LNCH A2"NTH LNCH T_N_.
44.34 15 6 32

J35.66 23 46 O

44.34 15 6 32

135.66 23 46 0

44.34 |5 6 32

135.66 23 46 0

DISTANCE 429,6]6

L(X 146,14 VL 27,405 GAL -3,23 AZL. 81,72 HEA 204,23 SNk 126,98 ECC ,17294 INC H.2757

LOP 3_0.J5 vP 37._49 GAP _,6! AZP 97,56 TAL 195.79 TAP 40.02 RCA J05.02 APO 148.94
GP -49.53 ZAL _10.72 ZAP 125.09 ETS _7.46 2AE 117,24 ETE 215.5J ZAC 115.26 ETC 190.62

0LA 52,02 RAL 336.65 RA0 63_8.1 VEL 12.243 PTH _.20 VHP 6.611 0PA -40.06 RAP 41.50 ECC 1.4693

L-I TINE IN| L_T ]NJ _ IN| RT AS( IN| AZMTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
4401.36 -_9.88 L=09,54 240.01 45.21 16 19 53 _O1.6 -35.34 203.OJ

2844._ -L_.B7 8_,81 240.O0 45._0 24 33 25 2_44,7 -35.53 79.27

4401.56 -_.88 _09,54 240.01 45.21 16 J9 53 3801.6 -35.34 ZO3.01

2844._ -_.87 85.81 240.00 45._O 24 33 25 2244.7 -35.33 79.27
4401.56 -29.B8 :Z09.54 240.0_ 45.21 16 19 53 3801.6 -35.34 2O3.Ol

2844.68 -_9.87 85.8! 240.00 45._0 24 33 25 _244.7 -35.33 79._7

ORBIT OETERNINATION ACCURACY

ST 2331.| SR 762,7 55 907.6

CRT .971H CRS -.9979 CST -.9850

LSA 2606.5 MSA 214.1 55A 5,B

ELI ?446,7 EL? |7|.5 ALF 17.73

CIFFERENTIAL CCRRECTION$

T0E 2.0141 TRA-J._O TC3-2.|621BAU .B431

ROE .7032 RRA -.2107 RC3 o.4657 FAU .05047

FOE 1.4479 FRA -.6315 FC3-|.5323 BSP 13782

_CE ?.1334 _RA 1.6783 BC3 2.21|7 FSP -720

MID-O_UR_ EXECUTION ACCURACY

,%7 4293.2 SGR 975.6 S_3 216.9

RRT .9182 RRF .9760 RTF .95B6

4402.6 R23 .LP'Z45 RI3 .962_

S_! 4386.4 S¢2 376.2 THA 1J.88

vl _O.150

VZ 34.837

CLP-152.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH 0ATE fEB 15 1969

HELIOCENTRIC CONIC

RL 147.78 LAI. .{30

RP 108.75 LAP -3.37

RC 137.625 GL 44.78

PLANE TOCENTRIC CONIC

C3 24.564 VHL 4,25#

LNCH ATMTH LNCH TI_AE

46.4_ 15 28 30

J 33,59 23 55 6

46.41 15 28 30

1_3.59 23 55 6

46.4| 15 28 30

135,59 23 55 6

FLIGHT TZ_ JSO,O0 ARRIVAL DATE JUL J5 J969

0ISTANCE 435,557

LOL 146.J4 VC 27,363 GAL -2,97 AZL 82,66 HCA 207,38 S,NA 126,71 EC( .17399 INC 7,3429 V! 30.150

LOP 353.32 VP 37,326 GAP 5,85 AZP 96,53 TAL 194,37 TAP 4|,75 RCA 104,66 APO 148,75 V2 34.846

GP -45.22 ZAL |10.83 2AP 128.90 ETS _06.4| ZAE |19.72 ETE 213.66 Z4E 1|7.47 ETC 190.34 CLP-|53.08

OLA 50,39 RAL ,54 RA0 6568,0 VEL l_,OB! PTH 2,16 VHP 6.317 0P4 -35,52 RAP 40,49 ECC 1.4046

L-I T|I4E IN! LAT IN! LONG IN! RT ASA: IN! A2_ITH IN! TIME PO C$T TIN IN! 2 LAT IN! 2 LONG

4349.94 -]0.83 203.19 240.95 47.95 16 41 O _749.9 -35.98 196.27

2822,79 -30.82 84,56 240,94 47,94 24 42 6 2222,8 -35.97 77,65

4349,94 -30,83 203,|9 240,95 47,95 16 41 0 3749,9 -35,98 198.27

2622,79 -30,82 84,36 240,94 47,94 24 42 B 2222.8 -35.97 77,65

4349.94 -30,83 205,19 240,95 47,95 16 4l 0 3749,9 -35.98 196,27

2622,7_ -30,82 84,56 240,94 47,94 24 42 B 2222,8 -35.97 77,65

DIFFERENTIAL CCRRECTION5 MID-COURSE EY_.CUTION ACCURACY ORBIT OETE/_4INATION ACCURACY

TOE 1.9333 TRA-I.flI64 TC3-2.6191BAU .8763 SGT 4392.0 _ 925.7 St,,3 232.6 ST 2382.7 SR 728.5 SS 9]6.4
ROE .6256 RRA -,1645 RC3 -.4997 FAU ,05410 RRT ,91fl3 RRf: ,9713 RTF ,9543 CRT ,9733 CRS -,998fl CST -.9844

FOE 1.4296 FRA -,fl413 FC3-1,9053 BSP 14067 SGB 4488,5 1_3 ,2277 R13 ,9580 LS4 2646,5 MSA 209,2 SSA 6.8

BOE 2,0320 BRA I ,5253 6C3 2,6663 FSP -774 _l 4473,5 SG2 _,2 THA 10,99 EL1 2486,4 EL2 159,6 ALF 16.65

LAUNCH 0ATE FEB 15 1969 FLIGHT TINE 152.00 ARRIVAL OATE JUL 17 1969

PELIOCENTRIC CONIC OISTANCE 441,470

RL 147,78 LAL ,O0 LOL 146,14 VL 27,321 GAL °2,70 kZL 8_,41H(:A 210,53 SIAA 126,43 ECC ,17§16 IN( 6.5888 V! 30.Z 50
RP 108.72 LAP -3,34 LOP 356,50 VP 37.3(34 GAP 6,10 AZP 95,68 TAL 192,92 TAP 43,45 RCA 104,28 APO 148,_7 V2 34,855

RE 139.923 GL 42.23 GP -41.40 Z/q. I10.53 ZAP 132.39 ETS 309.19 ZA,E 121.72 _T£ 211.67 ZAC 119,38 £TC 189.89 CLP-Ifi4.00

PLANETCX_ENTRIC CONIC

C3 21.702 VHL 4.659 OLA 48,97 RAL 4.38 RAO 6567.9 VEL 11,962 PTH 2.13 VHP 6;131 0P4 -31.38 RAP 40.00 ECC 1.3572
LNCH A2'NTH LNCH TIE L-Z TII4E INJ LAT JNJ L_NG |NJ RT A_ JNJ A2'NTH JNJ T_I4_ PO CST TIN INJ 2 L4T INJ _ LONG

48,21 15 49 42 4305,53 -31,46 2131,34 242,23 50,31 17 I 28 3705.6 -36,34 194.12

131,79 O 8 ZB 2606,41 -31,45 83,54 242,22 50,30 0 55 15 2226.4 -36.33 76,32
48.E1 15 49 42 4305.55 -31.46 201.34 _42.23 50.3| 17 | 28 3705.6 -36.34 194,12

!3!.79 O 8 _ 2606,41 -31,43 83,54 242,L_Z 50,30 0 55 15 2206,4 -36,33 76,32

48.E1 15 49 42 43(35.55 -31.46 _01.34 E4E.E3 _0.31 17 J 28 3705.6 -38.34 194,1_
131,79 0 8 2_ 2606,41 -31,45 63,54 242,22 50,30 0 55 |5 2206,4 -36.33 76,32

DIFFERENTIAL C_CTIOIqS NIO-C.._UR_ EXECUTION ACCURACY OE_IT OETERNINATION ACCURACY

TO_ J.87_5 TRA-I,3?4_ T¢3-3,079| 81M ._057 _T 4491,7 _ 872._'.f_3 244,4 ST 2431,9 SR 694,1 SS 917.0

RO[ .5613 liRA -,1244 RC3 -,314_ FAU ,O5640 RRT ,910_ RRF ,_40 RIT: ,9504 C.RT ,9752 CRS -.99_0 CS7 -.9838

FOE 1.3923 rRA -.4385 FC3-2,2499 BSP J4356 S(_ 4575,6 223 ,2256 R13 ,9537 L$A 2662,4 MS4 204,2 SSA 8,0

BOE ].9558 8RA |.3803 B_3 3.1217 FSP -813 _GI 4561,8 _2 _5.4 THA 10.09 EL_ 2324.7 EL2 J47.9 4LF JS,6J

L4UNCH OAT[ FEB 15 1969 FLIGHT TIME 154,00 ARRIVAL OATE JUL 19 J919

HELIO(ENTRIC CONIC

RL 147.78 L_L ,0(3

RP 108,69 LAP -3.30

RE 142,207 GL 39.86

PLANE TC(ENTRIC CONIC

C3 !9.517 VHL 4,4!8

LNCH AZMTH LN_H TIME

49,B0 16 10 _0

!_0.20 O 18 24

49._0 !6 10 ZO

130.20 O 16 24

49.80 16 10

0ISTANCE 447.374

LOL !46,14 VL 27,276 GAL -2.43 AZL 84.04 N(A 213,69 SlAA 126,1.5 ECC ,!7646 INC 5,9633 Vl 301150

LOP 359,68 VP 37.282 GAP 6,35 AZP 94.97 T4L 191.46 TAP 45.15 REA 103.89 41:'0 148,41 VZ 34.865

GP -38.03 Z4L 109.84 ZAP 135.56 ETS 309,87 ZAE 123.32 ET£ 209.68 ZAC 121.63 ETE 189.39 CLP-135.02

OLA 47.75 RAL 8.21RA0 6567.8 VEL 11,870 PTH 2,11VHP 6.022 DPA -27.62 RAP 39,92 ECC 1.3212

L-I TINE IN! LAT IN! LONG IN! RT A.f_ IN! ATMTH IN! T_14_ PO _ST TIN |NJ 2 LAT ZNJ 2 LONG

4267.07 -31.87 197.93 243.85 52.34 17 21 27 _67.! -_6._2 190.48

2794,11 -31,86 82,72 243,84 52,33 1 4 58 2|94,1 -36,_1 75,26

4267.07 -3|.87 197.95 243,85 52,34 17 21 27 _67,1 -_H_,S2 190,48
2794,11 -31,86 82,72 243,64 52.33 1 4 58 2194,1 -34_,5| 7S,26

4267,07 -31,87 197,95 243,85 52,34 17 2| 27 _1,1 -,._,|_ |llO,4P

82,72 243,84 52.53 1 4 51t 2Jg4.| -_41,_ _t,_6

NI0-COJ_E EXECUTION _CC'_ACv ORBIT OETEliIAIIMTION'A_'

RRT .9038 _ .9543 RTF' .9470 _RT ,977_ Olll -,9_HM ¢IT -,_3!

4_,0 1123 ,2184 R|3 .9497 L6A 27|4._ NIA 199.0 _ 9._

d_! 46_0,1 t_2 346,? THA 9,23 ELI _56|,0_,4J_ t_14.l A_F t4_l_

130.21:) 0 !6 24 2794.11 -31,86

DIFFERENTIAL CORRECTIONS

TD[ 1._276 TR4-1.2356 TC3-3,5379 BAU ._328
ROE .5089 RR_ -.0908 RC3 -,5149 FAU .0_758

FOE 1.3406 FR4 -.3267 FC3-2.5543 B_P 14648

_OE 1.8972 _R4 !.2380 Be3 3.5752 FSP -840

L4UNCH DATE FEB 15 1969 FLIGHT TINE 1_6.00

HELIOCENTRIC CONIC

RL 147.78 LAL ,00

RP J08,66 LAP -3.26

RC 144,476 GL 37.63

PLANETOCENTRIC CONIC

C3 J 7,617 9HL 4.Z"21

LNCH AZ'MTH LNCH TII4_
51.19 16 30 37

126.81 0 28 54

51.19 16 30 37

128.8l 0 _8 34

51.19 16 30 37

128.81 0 28 54
0IFFERIENTI4L CORRI[CTION5

TOE J.7932 TRA-l.0949 TC3-3.9881 B/_J .9575

ROE .4670 RR_ -.0626 RE3 -.3044 FAU °0577?

FOE J.2812 FRA -,2136 FE3-2.8072 BSP 14205

802 1,853O BRA 1.0967 Be3 4.0J99 FSP -851

_J6.85 _ 125.01 ECC

124.59 ETE _1.7_ ZAC

_I_IYAL DATE JUt. 2t 1969

DISTANCE 453,_

LOL 146,|4 VL 27,235 GAL --_,|4 AZL 84,57 Hr_

LOP 2,_ VP 3q,L_O GAP 6o_O AZP _4,3_ ?_L

GP -35.0_ ZAL 108,81 ZAP 1_,45 [TS _I0.44 ZAl[

OLA 46,69 _ I2,07 R_O 6567.7 V_L JJ.796 PTH Z.09 VpIP _._ OPA -24,_0 RAP 40.17 ECC !.2932

L-Z TINIE _NJ !.AT IN! LONG IN! RT A,_:: |NJ AZIA?H IN! TZNE PO C$T TIN IN! 2 LAT IN! 2 LONG

4233.43 -52o13 194.94 245,79 _4,|0 17 41 I0 _14_33,4 -36,56 187.29

2784._ -32.1! 82.07 24_.78 S4.09 I 15 19 2185.0 -36.55 74.42

4233.43 -32,13 194.94 24_,79 _4,I0 |7 41 J0 _33,4 -36.56 187.29

_764._ -32.11 BZ.O? 24_.78 54.09 I I_ 19 2185.0 -36.55 74.42

4233,43 -32.J3 194.94 24_.79 54.10 17 41 10 3633.4 -36.56 187.29
2784,96 -32.1J 82,07 243,18 54,09 I l_ 19 2185,0 -36,55 74.42

MIO-CXX_SE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 4685.5 SGR 773,6 SG3 256.6 ST 2521.3 SR 633.1 SS 899.9

RRT ,B952 RRF .9,119 RTF .9439 CRT .9794 ERS -.9997 CST -,9825

SG6 4748,9 R_3 ,2074 R13 ,9461 LSA 2744,6 MSA 193,6 SSA. !O.a
,SGI 4736.7 S(,2 341.0 THA 8.45 ELI 2597.1 EL2 !24.fl 4LF J3.89

.J7?_MI IN( 5.4332 Vl _O.150

J03.48 APO J4B.26 v2 34.875
123,_4 ETC J88.67 CLP-156.09

174l
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH _ATE FEB J5 I969 FLIGHT TIME 15B,O0

HELIC, CENTRIC CONIC 0]STANCE 459,J52

RL 147,76 LAL ,00 LOL 146.I4 VL 27,193 GAL -I.64 AZL 65,02 MCA 220,02 SMA

RP I06,6] LAP -}.20 LOP 6,05 VP 37,_]9 GAP 6,85 AZP 93,BJ TAL 186,47 TAP

_C 146.7]4 GL 35.50 GP -37,42 74L ID7,46 ?AP I4J,0B £TS 310,92 ?AE 125,6I ETE

PLANE TC_ENTRIC CONIC

C3 J6,474 VHL 4,059 CLA 4_.75 RAL |5.9_ RAD 6561.? VEL II.74_ PTH 2.07 VHP

LNCH AZMTH LNA_H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A_ATH IN] TIME

52.43 16 50 44 4203.83 -32.27 192.27 248.04 55.61 18 O 46

127.57 O 39 59 2778.39 -32.26 8].57 248.03 55.60 I 76 I7

52.43 16 50 44 4LM33.8} -32.27 J92.27 246.04 55.6l J8 0 48

]27.57 O _9 59 2778.39 -32.26 81.57 248.03 55.6/J I Z6 17

52.43 16 50 44 4203.83 -3Z.Z7 J_2,27 Z48.04 55.61 ]B 0 48

127,57 0 39 59 2778.39 -32.26 8].57 248.03 55.60 ] 26 ]7

DIFFERENTIAL CC_RECTIONS MI0-COL_SE EWECUTION _CCURACY

TDE 1.7630 TRA -.9534] TC3-4.4299 BAU .98J6 5GT 47?9.4 _ 732.3 SG3 258.5

ROE .4326 RRA -.0396 RC3 -.4878 FAU ,05730 RRT .8853 _ .9_69 RTF .9413

FOE I .2136 FRA -.]050 FC3-3.0109 8SP ]5209 _ 4835.2 R23 .J9L>2 R]3 .9432

_£ 1.8154 BRA .9539 9C3 4.4567 FSP -858 _! 4823.5 _G2 337.fl THA 7.76

LAUNCH DATE FEB J5 1969 FLIGAT TIE J60.O0

HELIO(ENTRI( CONIC

RL J47.78 LAL ,DO

RP I06,59 LAP -3.]3

RC J48.977 GL 33.47

PLAN£TOCENTRI( CONIC

C3 ]5.404 VHL 3.9"25

LNO_ AZMTH LNCH T1Pi_
53.56 ]7 10 53

126.44 0 5J 40

53.56 17 10 53

IZ6.44 0 _] 40
53.56 ]7 lO 33

l_6.44 0 5] 40

OIFFERENTIAL CORRECTION5

TOE 1.736! TRA -.B(_I TC3-4.8579 8AU 1.0051

ROE .40_E RRk -.O207 RC3 -.4679 FAU .O5632

FOE 1.1416 FRA .0011 FC3-3.1652 8,_P 15532

B0E 1.78_8 6RA .,_3 8(:3 4.B804 FSP -860

ARRIVAL CAIE JUL 23 1969

125.59 ECC .J7945

48.49 RCA JBA.D6

Z05.95 Z4C 125.64

5,956 0PA -2J.09

PO CST TIM

3603.6

2178.4

3603.6

2]78.4

3603.8

2178.4

INC 4,9756 V! 30,150

APO I4B,J3 V2 34.665

ETC 166,37 CLP-!57,!B

RAP 40.66 ECC 1.27!I

IN] 2 LAT IN] Z LONG

-36.52 I_4.47

-36,51 73.77

-36.52 164.47

-36.5] 73.77

-36.5E ]84.47

-36,5] 73.77

CR_IT DETEI_AINATION ACCURACY

ST 2557.3 SR 611.5 56 863.J

CRT .9820 CRS -.9997 CST -.9818

LSA 2767.4 MSA ]87.9 SSA 1].6

ELI 2627.0 EL2 112.6 ALF 13.24

ARRIVAL DATE JUL 25 1969

DISTANCE 465.023

LOL 146.14 VL 27.150 GAL -l.53 AZL 83.43 HCA 223.18 SIAA 125.32 EC( .18]]6 IN(; 4,5744 V] 30,I50

LOP 9.23 VP 37.218 GAP 7,10 AZP 93.34 TAL 186.95 TAP 50,14 RC_ 102,61 APO 148,02 V2 34.897

GP -30.10 ZAL 103.82 ZAP 143.48 ETS 31].31 ZAE 126.42 ETE L_34.28 ZA( 127.64 ETC 187.69 CLP-158.26

OLA 44.9| RAL 19.97 RAO 6fl67,6 V_L 11,696 PTH 2.06 VHP 5.976 0P_ -18.24 RAP 41,42 ECC J.2f135
L-I lIME IN] LAT IN] L._ IN] RT AS_ IN] AZMTH IN] TIME PO CST TIM IN] _ LAT IN] Z LONG

4177.62 -32.32 189.89 250.59 56.94 18 20 30 3577.6 -36.4! 16J.97

2774.J0 -32.3] 81.2] 250.58 56.92 | 37 54 2174.I -36.40 73.30

4i77,62 -32.32 189.89 2_.59 _6.94 18 LM3 30 3577.6 -36.41 ]8].97

2774,J0 -3E.31 81.2| 250._8 56.92 J 37 54 2174.J -36.40 73.30

4]77.62 -32.32 189.89 250.59 56.94 18 20 30 3577.6 -36.4! 161.97

2774.10 °32.31 BJ,2] 250.58 36.92 J 37 54 2174.1 -36.40 73.30

M_O-C_X,I_,_d_ _)(_CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

.%1 487_.3 _ 697.5 .%3 258.5 ST 2585.8 ,T_ 591.7 SS 661.4

RRT .8741 RRF .9096 RTF .9395 CRT .9648 CRS -.9994 CST -.9611

SG_ 4921.9 R23 .1739 R]3 .94|0 LS_ 2783.0 XSA 181.7 SGA ]3.Z

,%1 4910.4 SG2 336,2 THA 7.17 EL| 2650.7 EL_ _00.4 ALV 12.72

LAUNCH DATE FEB 15 I969 FLIGHT TIME 162.00 ARRIVAL OATE

HELIC(ENTRIC CONIC DISTANCE 470.883

RL 147.76 LAL ._ LOL 146.I4 VL 27.107 G_L -1.21 AZL 85.76 HCA 226.36 SNA 125.04 EC_ .I830_ INC 4.2176
RP 1_6 ._6 LAP -3.03 LOP 1_.4_ VP 37.I9_ G_ 7.36 A?P 92.9I TAL I85.42 TAP 5] .77 RC_ I02.I6 APO 147.93

RC 151.204 GL 31.50 GP -28.04 2kL I03.9] ZAP ]45.67 ETS 3J] .59 7AE iL_7.O6 ETE _O2.75 ZA( ]29.64 ETC |87.44

JUL 27 1969

vI 30, ! 50

vZ 34,906

CLP-J59.34

PLANE TOCENTRIE CONIC

C3 14,55] VHL 3.815 OLA 44.13 RAL 24.03 RAO 6567.6 VEL 11.659 PTH 2.05 VHP 6.021 0P_ -15,63 RAP 42,34 ECC 1.2395

LNCH AZMTH LN_H TIME L-I TINE IN] LAT |NJ LCt_ INJ RT 454 INJ _Z14TH IN] TINE POCST TIM IN] _ LAT IN] _ LONG

54.6J 17 3l J2 4134._8 -32,29 I87.73 253.43 38.I0 ]B 40 26 3554.3 "_16._4 179.72
t25.39 ] 3 54 2771.96 -3_,_B 61.00 2_3.MZ _B_09 1 50 6 2172.0 -36.23 72.99

54.61 17 3| 12 4154._8 -32.29 187.73 253,43 58.10 lB 40 26 3354.3 -36.24 179,72

I25.39 I 3 54 2771.96 -32.28 81,00 253.42 58.09 I 50 6 2172,0 -36.23 72.99

54.61 17 31 12 4]54.28 -32.29 187.73 253.43 58,10 J8 40 26 3554.3 -36.24 179.72

125.39 I 3 54 2771.96 °32.28 81.00 253.42 58.09 J 50 6 2172.0 -36.23 72.99

CIFFEREN/IAL CORRECTICNS MI0-O3t, MGE EXECUTION *CEUR_CY ORBIT DETERMINATION ACCURAC_

TOE 1.70_ TRA -.658J TC3-5._643 _AU ].0277 _GT 496_.2 SGR r_:_.3 SG3 2§6.B 57 2_O4.2 SR 575.3 SS 835.3

RCE .3830 _A -.0045 RE3 -.4458 fkU ,05494 RRT .86i3 _ .890| RTF .938! CRT .9877 CRS -,9986 CST -.9_02

r0E 1.0669 FRA .1028 FC3-3._689 8SP 15853 S_B 5007,0 R_3 .1542 R|3 .9393 LSA 2769.2 MS_ j75.6 SSA 14.7
B0E 1.7523 BRA .6581 8C3 5.2831F._P -856 .SGI 4995.6 _2 337.3 THA 6.65 ELi 2665.5 EL2 67.9 ALF I2.32

LALANCH DATE FEB J5 1969 FLIGHT TIME 1_1.00 _RRIVAL DATE JUL 29 1969

HELIOCENTRIC CONIC OISIkNC£ 476.729

RL I47.78 LAL ,(30 LCL 146.J4 VL _7.064 GAL -;68 AZI. 86.10 HCA 2_9,53 S_AA 124.77 ECC .18504 INC 3.6965 V! 30,]50

RP 108.52 LAP -2.96 LOP |_.6l VP 37.177 GAP 7.62 A;_P _.53 TAL 183.87 TAP 53.40 RC_ J01,6_ APO 147.85 V2 34.920
RC I53.416 GL 29.58 GP -26.2_ _AL lOJ.7_ Z_P 147.68 ETS 3|1.16 2AE 127.58 ETE 2D1.36 24( 131.66 ETC 187.0I CLP-160.40

PLANETOCCNTRIC CONIC

C3 13.878 VHL 3.725 OL_ 43.40 RAL 28.23 R_D 6_67.5 VEL JJ,630 PTH 2.04 VHP 6.087 OP_ -13,22 RAP 43,43 ECC 1.2264

LNCH AZMTH LNCH TIME L-J TIl, l_ IN] LAT IN] LONG ZNJ RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

55.63 I7 51 33 4133'J5 -32.17 185.74 256.54 f19.J4 19 0 46 3fl33.I -36.O0 177.67

124.37 ] 16 34 2772.20 -32.16 80,93 256.33 59.13 2 2 46 2172.2 -35.99 72._6

55.63 17 3J 53 4133.15 o32.J7 185,74 256,54 59.14 19 O 46 3533,] -36.00 177.67

124.37 I 16 34 2772.20 -32,I_ 80,93 236.93 59.13 2 2 46 2172._ -35.99 72.86

55.63 17 51 53 4133.15 -32.17 185.74 256.54 59.14 19 0 46 3553.t -36.00 177.67
I24.37 I 16 34 2772.20 -32.16 80,93 236.53 59.13 2 2 46 2172.2 -35.99 72.66

OIFFERENTIAL CORRECTIONS MIO-CX_,_d_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ] .6674 TRA -.4979 TC3-5.6280 B_J 1.047J 5GT 504_.7 _ 644.7 SG3 253.6 ST 2617.4 S/2 563.3 SS 809.0

ROE .3662 RRA .0104 RE3 -.4201 FAU .03308 RRT .8462 RRF .868_ RTF .9368 ERT .9907 ER5 -,9969 CST -.9792

FOE .99fl4 FRk .2030 FC3-3.31J1 8SQ I6042 _ 5063.7 R23 .1359 RI3 .9378 LSA 2791.6 MSA J 70.O SSA 16.2

_OE 1.7266 BRA .4980 8C3 5.6436 FGP -837 .GGI 5072.2 5_2 341.6 THA 6.2_ ELl 2676.3 EL2 75.0 ALF 12.O5

J 742



JPL TM 33-99 EARTH--VENUSTRAJECTORJES_VOL. 4. 196B-69)

LAUNCH 0ATE FEB ]5 J969 FLIGHT TIME J66.00 ARRIVAL 0ATE JUL 3J 1969

W_LI_ENTRIC CONIC

RL ]47.7B LAL ,DO

RP 108.48 LAP -Z.87

R( J95.612 GL 27.69

PLAN[TOCENTRIC CONIC

C3 13.362 VHL 3.655

LNCH AZNTH LN(H TIN[
56.63 IB 13 Z

123.37 I 29 31

56.63 18 13 Z

123.37 I 29 31

56.63 18 13 ?

123.37 1 79 31

OIFFERENTIAL CORRECTIONS

TDE ].6565 TRA -.334! TC3-5.9630 BAU J.D675

ROE .351B ERA .0737 RC3 -.3966 FkU .05117

FDE ,9176 FRA .7948 FC3-3.3157 BSP I6367

BOE J.6934 BRA ,3349 BC3 5.9762 FSP -830

0ZSTANCE 482.562

LOL 146.14 VL 77.021 GAL -.53 kZL 86.40 H,CA 232.7I SNA I74.50 ECC .18724 INC 3.6042 Vl 30.15D

L_P 18.80 VP 37.158 GAP 7.89 kZP 97.19 TAL 182,30 TAP 55.0? RCA 101.16 APO |47,8! V? 34.932
GP -74.60 ZAL 99.36 ZAP 149.54 ET$ 311,87 7AE |?8.00 ETE E)0.10 ZXC I33.70 £T( J86.6! CLP-J61.45

DLA 42,67 RAL 32,5J RAO 6567.5 VE_ JJ.606 Pr(H 2.03 VHP 6.J7p DPA -JJ,OO RAP 44.65 ECC 1.2299

L-I TIN? IN! LAT IN! LONG IN! RT AS(. IN! A_4TH IN! TIN? PC) C$T TIH IN! ? LAT IN! 2 LONG

4113.84 -31.97 JB3.69 Z59.91 60.08 19 El 36 3513.8 -35.6_ 175.77
2774,95 -31.96 81.04 259.90 60.07 Z lfl 46 2174.9 -35.67 72,92

41J3,B4 -31.97 183.89 259.91 60.08 J9 E] 36 3513.B -35.68 175.77

?774.99 -31,96 8J.04 259.90 60.07 2 I5 46 2174.9 -35.67 72.92
4113.84 -31.97 183.89 259.9! 60.08 I9 21 36 3513.8 -35.68 175.77

2774.95 -31.96 81.04 259.90 60.07 2 ]5 46 2174.9 -35.67 72.97

HID-COURSE EYJECUTIC_I ACCURACY ORBIT OETERHINATICN ACCURACY

SGT 5|23.7 _ 625.0 ,_3 249.5. ST 2608.5 SR 551.7 SS 774.3

RRT .8508 RRF .8461 RTF .9365 CRT .9935 CRS -.994J CST -.9776

SC_ 5!61.7 R23 .I162 R13 .9371 LSA 2771.4 H5A ]64.4 SSA 17.0
S_| 5I_.| _2 _46.| THA 5.81 ELI 2665.5 £L2 61.6 ALF JJ._7

LAUNCH OATE FEB I5 1969 FLIGHT TIME 168.00 ARRIVAL 0ATE JUG 2 J969

H[LIO(ENTRIC CONIC

RL J47.78 LAL .0(3 LOL !46.|4 VL

RP 108.45 LAP -2.76 LCP 21.99 VP

RE J57.792 GL 25,62 GP -23,J6 ZAL

PLANET_NTR;C CONIC

C3 I?.986 VHL 3.604 OLA 41.94 RAL
LI_J-I AZNTH LN_,H TINE L-I TINE INJ LAT

57.67 IB 34 46 4095.89 -31.68

122.33 2 42 42 2780.55 -3!.67

57.67 18 34 46 4095.89 -31.68

127.33 I 42 42 2780.55 -31.67

57.67 18 34 46 4095.89 -3J.68

12£.33 I 4? 42 2780.55 -31.67

OIFFCR_.NTIAL CO_q_CTXON$

TOE |.6|88 TRA -.1623 TC3-6.2668 BAU 1.0899

ROE .3405 RRA .D358 RC3 -.3770 FAU .049:38

FOE .8397 FRA .3840 FC3-3.2918 BSP 16779

8OE 1.6543 6RA .1667 BE3 6.278I FSP -828

OISTANCE 488.379

26.978 GAL -.17 AZI. 86.66 HE.A 235.89 St4A 124,23 ECC .16962 fNC 3.3355 vl 30,JSO
37.138 GAP 8.16 AZP 91.87 TAL 180.73 TAP 56.62 RCA 100.67 APO 147.78 V2 34.945

96,77 ZAP J5J,25 E'T$ 3JJ,76 ?AE J28,34 ETE J98,97 7AC 135,77 £TC I66,22 (LP-J62,47

56.87 RAO 6567.5 EL 1!.592 PTH 2.03 VHP 6.268 OPA -8.94 RAP 46.00 ECC I.ZJ37
IN! LONG _NJ RT ASC IN! AZNTH IN! TII_ _ (ST TIN IN! 2 LAT IN! 2 LONG

182,11 263.50 60.94 19 43 2 3495.9 -35.28 173.96

81.3I 2'63.50 60.93 2 29 2 2180,6 -35.27 73._6

J82.!J 263.50 60.94 19 43 2 5495.9 -35._8 173.96
81.31 263.50 60.93 _ 29 2 2180.6 -35.27 73.16

182.11 863,50 60.94 19 43 2 3495.9 -35.28 173.96

81.31 263.50 60.93 2 29 2 7180.6 -35.27 73.16

NI0-COURSI_ [XI_CUT[ON ACCURACY ORBIT 0ETERNINATION ACCURACY

S_T 5210.0 _ 610.6 ,S(,3 245.7 ST 2579.6 SR 542.0 SS 736.3
RRT .8155 RRIr .B238 RTF .9361 CRY .9959 CRS -.9895 (ST -.9753

5245,7 R_3 .0984 RI3 .9367 LSA 2752.0 NSA 160.5 5SA 19.6

5_1 5233.9 SG2 351.8 THA 5.48 ELl 2635.5 EL2 48.1 ALF 11.82

LAUNCH OATE FEB 15 1969 FLIGHT TIME 170.00 ARRIVAL _ATE _UG 4 ]969

HELIOCENTRIC CC_IIC 0ISTANCE 494 .lBl
RL 147.78 LAL .00 LOt. 146.14 VL 26.935 G4L .L_O AZL 86.91 H(_ 239.08 St4A 123.96 ECC .19220 "INC 3.0860 Vl 30,150

RP |08.41 LAP -?.65 LOP ?§.lB VP 37.119 GAP 8.44 AZP 91,59 TAL 179.15 TAP 58,22 RCA 100.13 APO 147.78 v2 34,957

RC 159.953 GL 23.97 GP -21.87 ?_L 94.00 ZAP I52.84 £r$ _11.57 ZA£ 128.62 £r£ |97.95 ZAC 137.85 Ere 185.85 CLP-163.48

PL4N[TC_ENTRIC CONIC

C3 1_.740 VHL 3.569 OLA 41,I7 RAL 41._ RA0 6567,5 VEL JJ,SBI PTH 2.03 VHP 6,3_D DPA -7.03 RAP 47,46 ECC 1.2097
LNO_ AZMTH LN_H TIME L-I TIN? IN! LAT IN! LONG IN! RT AS_ IN! AZ'NTH IN! TIME PC) CST TIM IN! 2 LAT IN! 2 LONG

58.77 18 57 11 4078.70 -31,28 180.37 267.31 61.74 20 5 10 3478.7 -34.78 172.20

121,23 I 55 32 2789.53 -31.27 81.86 267._0 61.73 2 42 2 2189,5 -34.77 73.69

58,77 18 57 II 4078.70 -31.78 1BO.37 267.3| 61.74 20 3 IO 3478.7 -34.78 172.20
tSI.E3 I 95 32 2789.53 -31.27 81.86 267.30 61.73 2 42 2 _189.3 -34.77 73.69

58.77 18 57 II 4078,70 -31.28 IB0.37 267.31 61.74 _ 5 10 3478.7 -34.78 172.20

121.23 I 35 32 2789.53 -31._7 81.86 267,30 61,73 2 42 2 7189.5 -34.77 73.69

OIFFEMENTIAL CCRRECTIONS NID-COUR_E EXECUTION ACCLMAC_ ORBIT 0ETERfllNATION ACCURACY

TOE 1.58_O TRA .O239 TC3-6.469_ eAU 1.I035 _GT 527!,7 SG_ 591L_ _3 239._ ST 2544.9 SR 536.2 SS 703.0

ROE .3334 RRA .0486 RC3 -.3470 FAU .04668 RRT .7949 RRF .BOO3 RTF .9349 CRT .9978 CRS -.9828 CS7 -.9729

FOE .7707 FRA .4726 FC3-3.172! BSP 16826 _ 5305.6 R23 .0883 RI3 .9355 L$A 2689.4 MS_ 158.1 SSA 2l.Z

BOE J.6177 BR_ .0542 BC3 6.4791FSP -788 _-_I 3293.3 ,S_ .3_|.8 THA 5.1_ ELI 2600.6 EL_ 34.6 ALF II._

LAUNCH 0ATE FEB 15 1969 FLIGHT TIME 17_.00 ARRIVAL OATE AUG 6 1969

HELI(X:ENTRI( CONIC OISTANEE 499.966

RL 147.78 LAL .OO LOL 146.14 VL 26.69"_ GAL .59 AZL 87o15 PICA 242.26 S/4A 12_.69 £CC .19499 INC Z.8526 Vl 30.150

RP J06.37 LAP -2.52 LCP 28.37 VP 37.100 GAP 8.73 AZ'P 91._3 TAL 177.55 TAP 59.62 RCA 99.57 APO 147.81 V2 34.970
RC 167.097 GL 22.13 GP -20.72 ZAL 9J,07 ZAP J54,3J £T$ 3!J,_5 ZA£ J_8,65 £T£ J97,04 ZAC J39.96 £TC J_5,49 CLP-164,47

PLAN_TOCENTR_C CONIC

C3 I?.621 VHL 3.553 OLA 40.35 RAL 45.78 RAO 6567.5 VEL 11.576 PTH 2.02 VHP 6.504 0PA -5.25 RAP 49.01 ECC 1.Z077

LNO-/ AZNTH LN_H T_ME L-Z TII42 IN! LAT |NJ LONG IN! RT A_ IN! A_I4TH IN! T_ME PO CST TIM IN! Z LAT INJ 2 LC_qG
59.96 19 ?0 20 4061.96 -]O.77 178.62 271.29 62.50 20 26 2 3462.0 -34.l_ 170,45

120.D4 _ B 7 2802.23 -30.76 82.64 27I,_8 62.49 2 54 49 2202.2 -34.I_ 74.47

59.96 J9 20 £0 4061.96 -_(3.77 178.62 271.29 62.50 20 28 2 3462.0 -34.18 170.45

120.04 2 8 7 2802._fl -30.76 82.64 271._8 62.49 2 54 49 2E02.2 -34.J8 74.47

59.96 19 ?0 _0 4061.96 -30.77 178.62 271.29 62.50 20 28 2 3462,0 -34.18 170.45

12'0.04 ? 8 7 2802.25 -30.76 82.64 271.78 62.49 2 fi4 49 2202.2 -34.18 74.47

OZFFER_NTZAL CORRECTIONS HIO-COUR_ £X_CUTION ACCURACY OR_I70ETERNIN_TION ACCURAC_

TOE |.5505 TRA .L_85 TC3-6.6404 BAU 1.12|8 5GT 5343.0 S_R 589.1 S(,3 233.4 ST 2476.0 SR 528.2 SS 658.6

ROE .3266 RRA .0592 RE3 -.3265 FAU .04456 RRT ,7784 RRF .7775 RTF ,9363 CRT .99#9 CRs -.9730 CST -.9696

FOE .6931 FRA .5456 FC3-3.0564 _SP 17105 S_ 5375.4 R_3 .0719 RI3 .9367 LSA 2611,2 HSA 155.6 SSA 22.8

BoE 1.5650 BRA .?167 _C3 6.6485 FSP -771 SGI 5362,8 SG2 368.4 THA 4.93 ELl 2531.6 £L2 24.5 ALF 12.03

1743



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH DATE FEB 15 1969

HELIOCENTRIC CONIC

RL 147.78 LAL .00 LOL 146.14 VL

RP I08.3] LAP -Z.39 LC_ 31.57 VP

RE 164.121 GL 20.30 GP -19.68 ZAL
PLANETOCENTRZC CON|C

C3 12.626 VHL 3.553 OLA 39.47 RAL

LNCH AZHTH LNCH TIME L-| 71NE |NJ LAT

61.27 19 44 16 4045.04 -30.|5

118.73 2 20 0 2819.34 o]O.|4

61.27 19 44 16 4045.04 -]O.|5

118.73 2 20 0 _8J9.34 -_0.14

61.27 19 44 16 4045.04 -30.|5

118.73 2 20 0 2819.34 -30.|4
O|FFERENTIAL CCIRRECT|ONS

TOE 1.4723 TRA .4095 TC3-6.7285 BAU 1.1369

ROE .3221RRA .07|1RC3 -.3047 FAU .04¢_'24

FOE .6193 FRA ,6208 FC3-2.8965 8.SP 17279
BOE 1.5071 _A .4156 8(3 6.7354 FSP -147

LAUNCH DATE FEB I_ 1968

H[LIOCENTRIC CONIc

RL 147.78 LAL oOO LOL |46.J4 VL 26.808 GAL

FLIGHT T|t4E |74.00 ARRIVAL CAT[ AUG 8 1969

DISTAN(£ 505.7]]

26.850 GAL I,O0 AZL 87.]7 PICA 245.45 5_A 123.4] £CC .19800 1NO ?.6322 v! 3D.J50

37.082 GAP 9.02 AZP 91.09 TAL ]75.93 TAP 61.4l RCA 98.99 APO 147.87 V? 34.983

88.02 2AP 155.69 £TS 310.B0 ZkE |29.05 ETE 196.12 ?AC 14Z.09 ETC 185.J2 CLP-165.43

50.27 RAO 656"7.5 Vl£L 1|.576 PTH 2.02 VHP 6.639 0PA -3.58 R4P 50.65 ECC 1.?078

|NJ LONG INJ RT A$C INJ A2"NTH INJ TT_ PO CSi TIN INJ ? LAT INJ 2 LONG

176,82 275.42 63.22 2_ 51 41 3445.0 °33.48 168.67

83.71 275.41 63.2J 3 7 0 2219.3 -33.47 75.56

176.82 27§.42 63.22 L_ 51 41 3445.0 -]].48 168.67

83.71 275,41 63.21 3 7 O 2219.3 -33.47 75.56

176.82 275.42 63,22 20 51 41 3445.0 -33.48 168.67
83.7| 275.4| 63.21 3 7 0 2219.3 -33.47 75.56

MID-COURSE [XECUTICN ACCURACY ORBIT DETERMINATION ACCURAC_

_t 5406.7 S_R 582.0 SG3 227.2 ST 2392.2 SR 521.4 SS 615.8
RRT .76|2 _ .7560 RTF .9370 CRT .9986 CRS -.9585 CST -.9653

SG6 5437.9 RL_ .0604 R|3 .9374 LSA 2519.6 N$A 156.7 SSA 24.1

•_J 5424,_ _ 3_6.2 THA 4,71 ELI 2448.2 EL2 26.7 ALF 12.28

FLIGHT TII_ 176310 ARRIVAL DATE AUG 10 1969

0TST_U_£ 51|.479

J.4E A2L 87.58 HC/ 248.65 SMA |23.17 ECC .20126 INC Z.4226 V] ]0.150
RP 108.29 LAP -2.26 LOP 34.77 VP 37.064 GAP 9.33

RC J66.326 GL |8.49 GP -|8.74 2AL 84.86 ZAP |56.96
PLANETOCENTRJC CONIC

C] 12.758 VI,'K. 3.57_ DLA _.52 RAL 54.74 RA0 6_67._

LNICH A_TH LNCH TINE L-I TIldE |NJ LAT INJ LONG
62.72 20 9 2 4027.42 -29.4J |74.9"Z

]17.28 2 30 54 Z841.44 -29.40 85.13

62.72 _0 9 2 4027.42 -29.4| J74.9'Z

117.28 2 30 54 284|.44 -L_.&O 85.13

62.72 20 9 2 4027.42 -L:_.4| |74.92

117,28 2 30 54 2841.44 -_:_,40 85.|3

A_ 90.88 TAL J74.3§ TAP 63,00 RCA 98.38 APO |47.96 V2 ]4.996

[T5 3|0.20 Z_JE 129.'22 ET£ J95.48 ZAC 144.24 ETC J84.75 CLP-J66.]_

VIEL ||,58£ PTH 2.0_ VHP 6.78_ _PA :_:O2 RAP 52.36 ECC J._]O0
IN] RT AS( ZNJ A]"NTH rNJ T|I_ PC) CST TIH |NJ 2 LAT XNJ 2 LONE

279.66 63.92 2| 16 IO 3427.4 -32,65 166.80

_79,65 63,9J ] |8 16 L:_41.4 -32.64 77.O1

279.6_ 63.92 21 16 JO 3427.4 -32.65 166.80

279.63 63.91 3 J8 J6 LP?41.4 -32.64 77.01

2?9.66 63.92 2| |6 10 3427.4 -32.65 166.80

Z79,65 63.91 3 18 16 _41.4 -]2.64 77.01
NJO-_ _t_CUT|ON ACCURACY ORBIT D_T_H|NATICI_ ACCURACY

SGT 54(58.5 _R 575.8 _3 220.8 ST 228_.4 51# ]J3.6 55 569.8

RRT .7445 _ .735E RTF .9380 CRT .9964 CRS -.9371 CST -.9596

5498.1 R_3 ,0500 RJ3 .9383 LSA 2402,3 NSA 161.6 554 25.0

,_| 3485.4 S_2 _3.2 THA 4.50 ELI _319.0 EL2 42.6 ALF 12.64

OIFFERIENTZAL C.ORRIECTIQ_,

TOE I .400l TRA .6|7_ TC3-6.7509 _4U |.|525

ROE .3186 RRA ,0831 RE3 -.2847 FAU .04.00J

FOE .5438 FRA .6907 FC3-2.71_0 BSP 17_Z7
_OE 1.4359 _RA .6231 8C3 6.7569 F_ -7_0

L4UNC_ D4T[ FEB 15 ]969 FLIGHT TIME 178.00 ARRZV4L C4TE

HELIOCENTRIC CONIC _[STANC£ 517._03

RL 147.78 LAL .00 LC_ J46.14 VL 26.766 GAL J.86 AZL 87.78 HCA _51.84 $MA I22.9| ?CO .20478 INC Z.Z_]_ VJ 30.150
RP 108,24 LAP -_,11LCP 37.97 VP ]7,046 GAP 9,65 AZP 90.69 TAL 172.74 TAP 64.58 RCA 97,74 APO 148.08 V? 35.010

RC 168.410 GL 16,70 GP -17.90 ?AL 81.64 ZAP 158.18 [TS 309.44 ZAE 129.36 £T£ 194.81 ZAC 146,41 ETC 184.36 CLP-167.37
PL4N_TOCENTRIC CONIC

c3 13,02] VHL ]._09 _LA 37.49 RAL 59.16 RAO 6567.5 VEL 11.594 PTH Z.O3 VHP 6.944 _PA -.56 RAP 54.15 [CC 1.?|4]

LNCH ATHTH LNCH TIME L-I TII_ IN] LAT IN] LONG |NJ RT ASC _NJ ATNTH [NJ T_MI_ _ CST TIN IN] 2 LA T IN] 2 LONG

64.3] 20 ]4 39 40(38,60 -28.55 172.90 283.99 64.60 21 41 28 3408.6 -51.72 164.87
115.67 ? 40 ]I 2869.08 -28.54 86,93 283.98 64.58 ] 28 _ 2269.1 -31.71 78.85

64.3] ,_ ]4 39 4008.60 -28.55 172.g0 283.99 64.60 E1 41 28 ]408.6 -31.7? 164.82

115,67 ? 40 31 2869.08 -28.54 86.93 283.98 64.58 3 28 _] 2769.1 -31.71 7_,85

64.]3 ?0 34 ]9 4008.60 -28.55 172.90 283.99 64,60 21 4l 28 3408.6 -51.72 164.82
115.67 2 40 ]1 2869.08 -28.]4 86,93 283.98 64.58 3 28 20 2269.1 -31.71 78,85

4UG I? J969

ROE .3163 RRA .0955

FOE .4695 FRA .7564

BOE 1.3519 _RA .8406

LAUNCH DATE FEB 15 1969

H[LIOCENTRIC CONIC

RL 147.78 LAL ._

RP 108._0 LAP -1,96
RE 170.474 GL 14.95

PLANETOCENTRIC CONIC

C3 15.427 VHL 3.664
LNCH AZMTH LNCH TIN?

66.11 21 I 15

113.89 2 48 26

66.11 21 I 15

113.89 2 48 215
66.11 21 | 15

1J].89 2 48 26

0IFFER_NTIAL CC_RECT|ONS HID-CCURSE EXECUTION ACCURAC_

TOE J.3165 TRA .8351 TC3-6.6982 BAU 1,1671 S_T 5525.6 S(.,R 570.4 _3 _14.0

RC] -._654 FAU .03779 RRT .7281 _ .7J55 RTF .9392

FC3-2.5125 _SP 17762 ,S_ 5555.0 R_3 .0412 RJ] .9194
8C3 6.7034 FSP -711 $GI 554|.3 S_2 ]89.9 THA 4.32

F_|GHT TIME 180.00 ARRIVAL DATE

DISTANCE 522.903

LCL J46oj4 VL _6.724 GAL 2,32 AZL 87.97 H_ 255.04 S_A 122.66 £CC .20859 IN( 2.0281

LCP 41.17 VP 37.028 GAP 9,9_ AZP _.52 TAL 171,1] TAP 66.17 RCA 97.07 APO 148.24

GP -|7.14 ZAL 78.39 ZAP |59.32 ET$ _8.52 ZAE 129.48 ET£ 194.21 ?AC 148.60 ETC 18].95

OLA 36,40 RAL 63.48 RAO 6567.5 VEL 11.61j PTH 2.03 VHP 7.113 OPA ,82 RAP 56.0J

L-I TTN_ _NJ LAT IN] LONG IN] RT A_C IN] A]'NTH IN] TIH_ FO CST TIM IN] _ LAT

3987,72 -27,59 170.70 _88.37 65.25 22 7 43 ]]87.7 -]O.6_

2_03.19 -27.58 89.18 288,36 65.24 3 36 49 Z303.2 -]0.67
3987.72 -27.39 J7_.70 288,37 65.25 22 I 43 3387.7 -30.68

2903.|9 -27.58 89.J8 288,]6 65.24 3 36 49 2]03.2 -30.67

3987.72 -27,59 170.70 288.37 65.25 22 7 43 ]387.7 -_O.68

2903.19 -27.58 89.|8 288.]6 65.24 3 ]6 49 2]03.2 -]0.67
DIFFEReNTiAL CORRIECTION5 MID-COURSE ERECUT|ON ACCURACY

TOE 1.2264 TRA 1.0679 TC3-6.5615 BAU 1,1787 S_T 5577.| SCaR 566.2 S_3 2137,3

ROE .3156 RRA .1088 RC3 -.2459 FAU .03554 RRT .7129 RRF .6_B0 RTF .9404

FOE .3997 FRA .82|6 FC3-2.2915 8SP 1789l _ 5605.8 R_3 .O545 R13 .9405

_0E 1.2664 _RA 1.0734 B(3 6.5662 F$P -_N_7 SGI 5591,8 SG2 ]96.1 THA 4.16

ORBIT DETERN/NAT|ON 4CCURAC_

ST 2154.3 _ 505.5 55 5?4.7

CRT .9910 CRS -._064 C$T -.9520

LSA 2267.6 MSA 170,8 SSA 75,4

ELI 221|.8 ELZ 65.8 ALF 13.10

AUG 14 1969

Vl 30. ! 50

V2 35.0_3
CLP-J 68.74

ECC J._lO

IN] _ LONG

162.67
81.15

162.67

81.15

162.67

81.15

CRS|T DETE/_INATION ACCURACY

ST 21_2l.] SR 497.5 SS 484.9

CRT ,9810 CRS -.8617 CST -.9430

LSA 2129,1MSA 185.7 SSA 25.1

ELI L>079.5 EL# 9].9 ALF 13.60

J 744



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH DATE FEB 1_ 1969

HELIOCENTRIC CONIC

RL 147.78 LAL .00

RP 108.16 LAP -1,B0

RC 172,518 GL 13.23

PLANETOCENTRIC CONIC

C3 13.982 V_L 3,739

LNCH AZNTH LNCH TII'tE

68.08 21 28 55

111.92 Z 54 19

68.08 21 28 55

111,92 2 54 19

6B.D8 21 28 55

111.92 2 54 19

FLIGHT TIMC I_Z.O0 ARRJVAL DATE AUG 16 1969

LOL 146,14 VL

LOP 44,37 VP
GP -16,45 ?AL

DISTANCE 528,§76

26.682 GAL 2.80 AZL 88.16 HCA 258.24 SNA 122.41 ECC .21270 INC 1._400 Vl 30,150

37.011 GAP 10.33 AZP 90.37 TAL 169.52 TAP 67.76 RCA 96.37 4PO 148.44 V2 35.036

75.13 Z4P 160.38 £TS 307.42 ZAE 129.59 ETE 193.67 Z4C 150.80 ETC 183.49 CLP-169.15

CL4 35,Z4 RAL 67,69 RAD 6567,6 VEL 11,635 PTH 2,04 VHP 7,Z9§ 0P4 2,10 RAP 57.92 ECC 1.2101

L-I TIM(_ INJ LAT INJ LONG INJ RT AS( ZNJ AZMTH INJ TIME PO CST TIM |NJ 2 LATINJ 2 LONG

3964.05 -26.52 168.27 292,77 65.89 22 34 59 3364.1 -29.54 160.29

2944,56 -26,51 91,94 292,76 65,88 3 43 24 2344,6 -29,53 83°96

5964.05 -26.52 168.27 292.77 65.89 22 34 59 3364.1 -29.54 160.29

2944,56 -26,5| 91,94 292,76 65,88 3 43 24 2344,6 -19,53 83,96

3964.05 -26.52 168.27 292.77 65.89 22 34 59 3364.1 -29.54 160.29

2944,56 -26,5! 91,94 291,76 65,68 3 43 24 2344,6 -29,53 83,96

O]FFERENTIAL CORRECTIONS N|O-COUR,SE EXECUTION ACCURACY

TOE 1.12J4 TRA 1.3078 TC3-6.3678 BAU J.1910 56T 5626.0 _ 561.5 SG3 200.5
ROE .3153 RRA .1L_3 RC3 -.2281 FAU .03342 RRT .6983 RRF .6810 RTF .9417

FOE .3291 FRA .8816 FC3-2.0694 BS,P 18109 S(_ 5653.9 _3 ._BO RI3 .9419

_E 1.1649 BRA 1.3136 BC3 6.3719 FSP -669 5GI 5639.1 SG2 400.9 THA 4.01

LAUNC_ DATE FEB J5 1969 FL|GHT TINE 184,00 ARRIVAL DATE

HELIC(£NTRIC CONIC OISTANCE 534.218

RL 147,78 LAL ,00 LOt. I46,14 VL 26,641 GAL 3,3| AZL 88,34 H(JL 261,44 5NA 1_,16 ECC ,21715 IN( 1,6560

RP 108,12 LAP -1,64 LCP 41,58 VP 36,994 GAP 10,69 AZP 90,25 TAL |61,91-TAP 69,35 RCA 95,63 APO 149,69

RE 174.540 GL 11.56 GP -lfl.82 ZAL 71.89 ZkP 161.}8 ET$ ]O6.13 ZAE 129.69 ETE 193.18 ZAC 153.02 ETC 182.99

PLANETOCENTRI( CONIC

C3 14,700 _ 3,834 OLA 34,04 RAL 71,74 RAO 6567,6 VEL 1|,666 PTH 2,05 VHP 7,490 OPA 3.31 RAP 59.89
LNCH AZMTH LNCH TINE L-I TII,4E IN| L_T IN| LONG IN| RT A_ INJ A2'NTH IN| TINE PO CST TXM IN| 2 LAT

70.27 21 57 56 3936.26 -2fl.37 165.52 297,18 66.50 23 3 32 3336.3 -28.32

J09.7_ 2 57 41 2994.52 -25.}6 95.30 297.17 66.49 3 47 35 2394.5 -28.3J

70.27 21 57 56 3936.26 -25,37 165,52 297.18 66.50 23 3 32 3336.3 -28.32
109.73 2 57 41 _994.52 -25.]6 95.30 297.17 66.49 3 47 35 2394.5 -28.31

llO,O0 3 23 7 2916,96 -27,35 90,16 298.09 68,65 4 I1 44 2317.0 -50,00

110,O0 2 33 37 3061.82 -23,41 99,57 296.19 64,35 3 26 38 2461.8 -26.66

DIFFERENTIAL CCRRECTIONS MI0-O3URSE EXECUTION ACCURACY

roe 1.0078 TRA 1.5606 TC3-6.1109 BMJ J,L_017 .%T 3669.9 SGR 556.8 SG3 193.7

ROE .3162 RRA .J366 RE3 -,2103 FAU .03131 RRT ,6844 RRF .6655 RTF ,9430

FOE ,2622 _RA ,9_ FC3-I,844J BSP |SZ_| _ 5697.| 1_3 .0230 R|3 .9431

BO£ 1.0563 ORA 1.5666 BC3 6.1146 FSP -649 SGI 568_.7 _2 405.0 THA 3.86

ORBIT 0£TERMINATION ACCURACY

5T 1874.8 58 488.1 SS 446,9

CRT .9635 CRS -,8035 (ST -,9_17

LS4 1977,3 NS4 206,8 SSA 24.4

EL1 1933.2 £L2 126.7 ALF 14.14

AUG 18 1969

Vl 50,150

V2 35.050
(LP-170.05

ECC 1.2419

INJ 2 LONG

157_60
87.38

157.60
87.38

81.97

91.92

ORBIT 0ETERMINATZON ACCURACY

ST 173_.3 SR 478.4 SS 416.3

CRT .9350 CRS -.7245 CST -.9201

LSA 1829,7 NSA 233,9 SSA 23.3

ELI |789.6 £L2 164.2 4LF 14.60

JUG 20 1969

HELIOCENTRIC CONIC

L_UNCH DATE FED 15 1969 FLIGHT TINE 186,00 4RR|VAL 04 TE

H_LIO_ENTRIC CONIC DISTANCE 539,827

RL "147.78 LAL .O0 LOL 146.14 VL 26.600 GAL 3.83 47L 88.52 HC4 264.65 5M4 121.92 ECC .22197 INC 1.4750

RP IOB.OB LAP -1.47 LOP 50.79 VP 36.977 G4P 11.07 AZP 90.14 TAL 166.30 TAP 70.95 RCA 94.85 4PO 148,98

RE 176.542 GL 9.96 GP -15.25 ?AL 68.7J ZAP 162.32 ET5 304.64 74E !29.78 £TE 192.73 Z4C 155.25 ETC 182.41

PL4MET(XENTRIC CONIC
C3 15,599 VHL 3.950 DLk 32.80 RAL 75.63 RA0 6567.6 VEL 11.704 PTH 2.06 VHP 7.698 DP4 4,44 RAP 61.91 £CC 1.2567

LNCH 4ZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ 4ZNTH INJ TINE PO CST TIM INJ 2 LA T JNJ 2 LONG

72.72 22 28 45 3902,50 -24,14 162,33 301,57 67,10 23 33 48 3302,5 -27,03 154._7

107.28 Z 57.52 5054,90 -24,13 99,39 501,57 67,09 3 48 47 2454,9 -27,02 91.53
72.72 22 28 45 3902.50 -24.14 162.33 501._7 67.10 23 33 48 3302.5 -27.03 154.47

IO7.28 2 57 52 5054.90 -24.13 99.39 301.57 61.09 3 48 47 2454.9 -27.02 91.53
110,00 4 28 21 2176,42 -_0,45 80.40 304,10 73,66 5 14 38 2176,4 -3_,39 71.72

110.OO Z I 23 3228.98 -18.12 109.66 298.40 60.51 2 55 12 2629.0 -21.91 102.57

DIFFERENTIAL cORRECTIONS MIO-COURS[ EXECUTION ACCURACY ORBIT DETER_INATICN ACCURACY

TOE .88_4 TRA 1._2_3 TC3-_.B032 BAU 1,2|09 SGT _709.! 5GR 351.8 $63 |87,0 ST I200.8 SR 468.0 SS 393.5

ROE .31_O RRA .J515 RE3 -,1930 FAU ,02927 RRT ,6115 RRF .65|3 RTF ,9443 CRT .B�OB CRS -.6257 CST -.9102

FOE ,1982 FRA ,9962 FC3-1,6246 BSP 18466 _ 5735,7 R_3 ,0187 RI3 ,9444 LSA 1692,6 MSA 266,3 SSA 22.0

eOE .9408 BRA 1.8323 BE3 5.BO64 FSP °650 SGI 57_1.1 SG2 408.0 THA 3.73 ELI 1655.0 £L2 205.6 4LF 14.83

L4UN_H DATE FEB 15 1969 FLIGHT TIME |88.00 ARRIVAL DATE AUG Z2 1969

DISTANCE 545.397

vJ 30.150

v2 35.063
CLP-170.93

RL 147,78 LAL .00 LOL 146,|4 VL 26,560 6AL 4,39 AZL 88,10 H(A
RP I08,04 LAP -1,29 LOP 54,00 VP 36,960 GAP 11,47 AZP 90,05 TAL

RE 178.523 GL 8.43 GP -14.72 ZAL 65.60 ZAP 163._0 ET5 502,92 ZAE

PLANETCX_ENTRIC CONIC
C3 16,699 VHL 4,086 OLA 3|,53 RAL 79,34 RAO 6567,7 V_L ]|,15| PTH

LNO4 4_FATH L_H TINE L-I TIME INJ LAT

75.52 23 2 12 3859,76 -LP"Z.B6
104.48 2 53 58 3128.66 -22.85

75.52 23 2 12 3859.76 -2_.86

104.48 2 53 58 3128.66 -22.6fl

llO.O0 5 10 56 2703.27 -31.73

110.00 I 48 20 3333.15 -14.53

0IFFERI[NTIAL CQRR_CTIONS

TOE .7589 TRA 2.1091 TC3-5.4455 BAU J.2163

ROE ,3210 RRA ,1675 RC3 -,175! FAU ,02716

FD£ ,1394 FRA 1,0532 FC3-1,4092 BSP 18532

B0E ,8240 8RA 2.1157 BC3 5,4483 FSP -C_1

267.86 SMA 121.67 ECC .22718 INC 1.2957 Vl 30.150

164.70 TAP 72.56 RCA 94.03 AF_ 149.32 V2 35.076

129,85 ETE 192,33 Z4C 157.49 £TC 181.73 CLP-171.81

2.07 VHP 7.920 OPA 5.50 R4P 63.97 ECC 1.2748

ZNJ LONG ZNJ RT AS( _NJ A2_fTH _NJ TZME PO CST T_N |dJ 2 LAT |NJ 2 LONG

158.49 305,94 67.67 24 6 32 3_59.# -25.69 150.70

104.43 505,94 67.66 3 46 6 2526.7 -25.68 96.64
158.49 503.94 67.61 24 6 32 3259.8 -25.69 150.70

104,43 305,94 67,66 3 46 6 2528.7 -25,68 96.64

75.09 ]09.16 76.57 5 56 0 2103.3 -33.25 66.19

115.59 301.50 58.71 2 43 53 2733,2 -I_.57 108.80

MIO-COUR_. EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

,S_T 5142._ _ 546.8 SG3 JBO.5 ST |494.5 SR 457,6 SS 380.7

RRT .6598 RR_ ,6390 RTF ,9454 CRT ,8269 CRS -,5149 CST -.9064

SGB 5768.5 823 .0161 RJ3 .9455 LSA 1580.0 MSA 301.5 SS4 20.7

S(;| 5753.9 SG2 410.1 THA 3.61 ELi 1543.0 EL2 249.3 4LF 14.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH CATE FE_ 15 |969 FLIGHT TIME IgO,IlO ARRIVAL _ATE AUG ?4 1969

HELIOCENTRIC CC_IC

RL 147.73 LAL ,00 LL-_ 146.14 VL

RP 108.00 LAP -I.12 LOP 5721 VP

RC IB0,433 GL 6.97 GP -]4,25 7AL

PLANE TC(ENTRIC CONIC

C) 18.024 VHL 4.?45

LNCH ATMTH LNCH TIME

78.37 13 40 J9

IDa.IS ? 43 50

78.87 ?3 40 19

101.13 2 43 50

IIO.BO 5 46 30

IIO.O0 1 40 45

DIFFERENTIAL CORRECTIONS

fOE .6707 TRA ?.40_2"=TC3-5.0707 BAU I._24

ROE .3244 RRA .1836 RC3 -.]587 FAU .07526
FOE .0816 FRA 1.1069 FC3-I.?134 BSP 18699

BOE .7004 BRA 2.4092 BC3 5.0732 FSP -539

DISTANCE 5§0.97_

16.519 GAL 4.97 AZL 88.88 HCA _71.07 SMA 121.44 ECC .23283

36,944 GAP 11.90 AZP 89.98 TAL 163,II TAP 74.J8 RCA 93.16

62.59 ZAP 164.02 ETS 300.97 7AE I79.91 ETE 191.96 7AC |59.74

CLA }026 RAL H2,84 RA0 6_67.7 VEL II.307 PTH 2.09 VHP _,15_ _PA 6.49

L-I T[I_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3801.18 -21.5A I§3.51 310.27 63.73 ?4 43 40 3201.2

3272.5B -11.53 110.91 310.27 68,21 3 37 32 7677.6

3801.IB -71.54 153.51 310.27 6_.73 74 43 AO 3701.?

3277.58 -E1.53 110.91 310.27 6B.21 3 37 32 76_?,6

?650.24 -32.50 71.15 313.91 73.73 6 30 41 L_]SO.2

3421.51 -11.35 120.47 304.34 57.54 ? 37 47 2d71.5

MID-COURSE EXECUTION ACCURACY

SGT 5777.8 _GR 540.5 SG3 174.?

RRT ,6436 RRF ,6270 RTF .946_

5GB 5798.1 R_Z3 .0179 R13 .946_

S(_I 5733,5 S(,2 410,7 THA 3,49

INC 1,1171 Vl }O,150

APO 149.71 V2 35.089

ETC 180.91 CLP-172.69

RAP 66.07 ECC 1.7966

INJ ? LAT INJ _ LONG

-24.31 145.78

-24.30 103.17

-24.31 145,78

-74.30 103.17

-33.71 62.12

-15.56 113,88

ORBIT CETERMINATION ACCURACY

ST 1409.4 _:_ 446.2 SS 374.5

CRT .7387 CRS -.39_4 CST -.90_

LSA 1487.? MSA 337.1 SSA 19,5

ELI 1449.0 EL? 797.8 ALF 13.73

LAUNCH DATE FEB 15 1969 FLIGHT TIME 192.00 ARRIVAL DATE AUG ?6 1969

HELIOCENTRIC CCNIC

RL 147.78 LAL .[DO

RP 107.96 LAP -.94

RC 187.422 GL 5.59

PLANETC(ENTRIC CONIC

C3 19.604 VHL 4.4_8
LNCH AZMTH LI4_H TIME;

83.52 O 33 34

96.48 ? L_O 53

1630.00 3 50 13

I00.00 1 46

110.(30 6 17 46

IIO.O0 I 35 5_

01STANCE 556.399

LOL 146.14 VL 76.4K] GAL 5.59 AZL 89.06 W_A _74._B 5MA I?I.?O ECC

LCP 60.4? VP 36.987 GAP 12.35 AZP 39.93 TAL 161.53 TAP 75.8? RCA

GP -13.81 7AL 59.68 ZAP 164.79 ETS 293.75 ZAE 129.97 ETE 191.62 ZAC

.73397 INC .9379 VI 30.150

97.74 APO 150.17 v? 35.107

161.99 ETC 179.89 CLP-173.56

0LA ?B.99 R_L _6.15 RAO 6567.8 VEL 11.374 PTH ?.11 VHP B.414 OPA 7.4_
L-I TIHE INJ L_T INJ LONG INJ RT _SC INJ AZMTH JNJ TIME PO CST TIM

3705.72 -20.L)O 145.84 314.56 6B,75 I 35 19 3105.2

3358.06 -20.19 120.38 314.55 68.74 3 16 51 7758.1

}071.]O -25.26 101,07 316,44 73.46 4 41 24 _47J.3

3467._I -15.79 |E6.19 31E.30 64..O0 2 44 43 2367.2

Z609._6 -33.00 6.B.05 318.48 B0.55 7 I 15 ?009.3
3507.07 -B.3B 1_4._0 308,_9 56,74 ? 34 14 ?',307.0

OIFFERENTIAL CORRECTIONS MIO-COURS£ EXECUTION ACCURACY

TOE .4765 TRA ?.7109 TC3-4.6770 BAU 1.2263 S_T _793.0 _ 533.5 .5(;3 163.0

ROE .3186 RRA .2'003 RC3 -.I4_B FAU .02340 RRT .638_ RRF .6160 RTF .948_

roe .0277 FRA 1.1598 rC3-J .0335 BSP 18836 S_ 5821.5 R'?3 ,0100 R13 .9483

BOG .5788 BRA 2.71_3 BE3 4.6792 F.SP -572 S(,I 5803,1 SG_ 410.0 THA 3.38

RAP 6B._I ECC 1.3776

INJ ? LAT INJ ? LONG

-??-91 138.16

-??.90 117.70
-27.78 9_.85

-13.66 119.07

-33.96 58.95

-12.70 118.37

ORBIT 0ETERMINATION _CCUR4CY

ST 1357.7 _ 434.5 SS 375,6

CRT .6267 CRS -.7711CST -.9187

LSA 1427.4 MSA 367.9 SSA 18.3

ELI 1386.4 EL? 331.6 ALF 17.04

LAUNCH DATE FEB I_ 1969 FLIGHT TIME 194.00 ARRIVAL GATE AUG 28 1969

HEL IC(ENTRI( CONIC Cl STANCE 561 ,819

RL 147.78 LAL .O0 LOL 146.14 VL ?6.440 GAL 6.74 AZL 89,74 HCA _77.50 5MA

RP 107.97 LAP -.75 LL'W_ 63.64 VP 36.911 GAP I?._2 AZP 89.90 TAL 159.97 TAP

RC 184.340 GL 4.30 GP -13.41ZAL 56.9| ZAP J6_.49 ETS ?96.26 _AE liD.01ETE

PLAN[TC(ENTRIC CC_IC

C3 71.473 VHL 4.634 DLA 27.74 RAL H9.25 RAG 6567.9 VEL 11,957 PTH ?.13 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 Z ?9 46 3390.26 -72.8_ I73.74 3_0._8 77.34

c_.oO 0 49 ?8 37_6_60 -14,90 144.33 317.09 65.64

I00.00 4 35 58 29_3.A7 -26._ 95.01 321.48 76.?_

I0{].00 I ?5 58 3598.61 -11._3 153.33 315.24 6_.11

l)0.OO 6 45 48 2577.13 -33.34 65.61 32_.92 81.96

liD.D0 1 37 37 3577.7? -5.53 12B,81 311.B0 56.21

DIFFERENTIAL CORRECTIONS

TDE .3267 TRA 3.0366 TC3-4,2747 BAU 1.2277

ROE .3357 RRA .2175-RC3 -.1273 F_U .02158

FOE -.0735 FRA 1.71_ FC3 -.8701 BSP 189_0

B0E .4670 BRA 3.0443 _C3 4._766 FSP -554

120.97 ECC .24563 INC .7570 VI 30.150

77,47 RCA 91.76 APO 150.69 v? 35.114

191.31 ?AC 164.74 ETC 178.60 CLP-174.43

8.690 CPA 827 RAP 70.39 ECC 1,3534

INJ TIME PO GST TIM INJ ? LAT INJ ? LONG

3 26 17 ?790.3 -25._I 115.77

I 51 ?4 3116.6 -I_.07 137.09

5 25 41 ?383.5 -?B.44 86.5_

? ?5 56 2998.6 -14.37 126.93

7 28 45 1977.1 -34.09 56.45

2 3? 15 _977.7 -9.93 IZ?.49
MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

K,T 5B18.4 SC,R 525,8 SG3 1622 ST 1]40.5 SR 427.5 SS 382.7
RRT ,6_35 Rf_ .6060 RTF .9497 CRT .4998 CRS -.1593 CST -.933_

S_O 5842.1R23 .0078 R13 .9498 LSA 1403.4 MSA 389.8 SSA 17._

_J 5_77,$ S_2 408.3 THA 3.?7 ELI 1358.3 EL? 361 .? ALF 9.64

LAUNCH DATE FEB 15 1969 FLIGHT TIME 196.00 ARRIVAL GATE AUG 30 J969

H_LIOCENTRIC CONIC

RL 147,73 LAL .00 LOL 146.14 VL

RP 107.38 LAP -.56 LOP 66.85 VP

RC 186.756 Gt 3.09 GP -13.05 7AL
PLANETO(ENTRIC CONIC

C3 _3.676 VHL 4.566 OLA 76.5_ RAL

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 3 19 38 3237.33 -24.77

90.00 0 _2 4_ 3866.95 -10.50

1(30.00 5 1I 18 _927.56 -27.67

I00.00 I 13 49 370_.15 -7.87

llO.O0 7 11 I? 7557.18 -33,56

llO.O0 I _0 24 3650.09 -_.78

01FFERENTIAL CORRECTIONS

TOE .1753 TRA 3.3845 TC3-3.8666 BAU 1._244

ROE .3397 RRA .2553 R(3 -.1118 FAU .01973
FOE -.0697 FRA 1.2680 RE3 -.7_15 BSP 18967

BOE .3_23 OR_ 3.3927 BE3 3.B68_ rsP -53_

DISTANCE 567.172

76,401 GAL 6.93 AZL 39.45 W_A ?_.71 SMA 120.75 ECC .75289 INC .5734 vl _].150

56.895 GAP 13.34 AZP 39.89 TAL 153.43 TAP 79.14 RCA 90.71 APO 151.78 V? 35,176

54.26 ZAP I66.14 ETS 295.46 ZAE 130.04 ETE 191.02 ZAC 166.48 ETC 176.Bd CLP-j75.3J

92.16 R_0 6568.0 VEL I_.044 PTH 2.15 VHP 8.986 OPA 9.07 RAP 77.59 ECC 1.3897

INJ LONG INJ RT ASC INJ _ZMTH INJ TIME PO CST TIM INJ ? LAT INJ _ LON6
116.EE) 325.40 75.83 4 14 26 26_7.3 -76.48 100.55

153,18 319.B8 63.55 I 27 15 3267,0 -13.97 146.22

91.05 526.15 78.20 6 0 5 ?327.4 -29.01 8?.51

139.68 318.43 61.07 2 15 31 3JO?L? -11.67 137.96

63.69 327.27 83.07 7 53 44 1957.? -34.15 54.50

137,6! 315.55 55.9_ ? 31 14 3050.1 -7.13 126.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T 5_3A.3 S(,R 517,5 SG3 156.6 ST 1356,7 SR 410.7 SS 394.?

RRT .6197 RRF .5975 RTF .9517 CRT .3716 CRS -.0660 CST -.9499

5De 5857.2 R'Z3 ,0065 R13 .951_ LSA 1415.7 MSA 4002 5SA 16.3

S{.1 5843.1 5f.,_ 405.5 THA 3.16 ELI 1366.0 EL2 378.7 ALF 6.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69)

LAUNCH DATE FEe 15 J969 FLIGHT TIME 198.00 ARRIVAL CATE SEP ! t969

HELIOCENTR|C CCIN[C 0ISTANCE 57_,449

RL 147,78 LAL ,00 LC¢. 146,]4 VL 26,363 GAL 7,67 AZL 89,6J HCA 283,93 SHA 120.52 ECC ,_6080 INC .3856 Vl 30.150

RP 107.85 LAP -.37 LOP 70.07 VP 36.878 GAP 13.89 AZP 89.9l TAL ]56.90 TAP 80.84 RCA 89.09 APO 151.96 V2 35.138

RC 188.109 GL 1.97 GP -12,72 ZAL 51.76 ZAP 166,73 ET5 290.34 ZA£ ]30,05 ETE 190.76 ZAC 168.70 ETC 174.49 CLP-176,]8

PLANE TC_ENTRIC CC_|C

C3 26.264 VHL 5.125 DLA 25.34 RAL 94.87 RAO 6S6_.1 VEL ]2.15] PTH Z.]8 VHP 9.306 DPA 9.79 RAP 74,Bl ECC ].4322

LNCH AZNTH LNCH T|MIE L-[ 751,4_ IN] LAT IN] LONG [NJ RT ASC [NJ AZNTH fNJ TIME PC) (ST TIN IN] 2 LAT[NJ 2 LONG

90.00 3 55 47 3227.24 -25.71 I]2.65 330.06 77.7I 4 49 34 2627.2 -27.15 104.27

90.00 0 8 18 3978.51 °7.06 159,54 323.07 62.5] 1 14 36 3378.! -I0.69 ]52.74

100.00 5 4] 12 Z687.36 -28,19 88,20 530.6Z 79,62 6 29 19 2287.4 -Z9,33 79.58

JDO.DD J 5 34 3793,21 -4,64 ]44.74 321,65 60,47 Z B 47 3]93.2 -_.74 138.13

110.OO 7 34 20 2533.39 -33.70 62.24 33|.55 83.92 8 ]6 34 1933.4 -34.18 53.03

110.00 1 28 55 3719.95 -.11 |36._6 318,91 55.82 2 30 55 3120.0 -4,59 ]30.04

DIFFERENTIAL CORRECT5ONS MSD-COURE EXECUTICN ACCURACY

TOC .0134 TRA 3.7469 7C3-3.4754 BAU ].2208 ,_T 5845.6 ,S_ 507.6 ,S_3 15],_

ROE .346] RRA .2529 RC_ -.0977 FAU .01805 RRT .6109 RRV .5886 RTF ,953]

FDE -.1151 FRA 1.3216 re3 -.5948 BSP 19080 ,S_ 5867.6 R23 .0046 R13 .9531

BOE .3464 BRA 3.7554 8C3 3.4767 FSP -516 SGJ 5853.8 .SG2 40l._ THA 3.05

LAUNCH OAT6 FEB 1_ 1969 FLIGHT TIN? "ZO0.O0

HELIOCENTRIC CONIC OISTAN([ 577.636

RL 147.78 LAL .OO LOt. 146.14 VL 26.325 GAL 8,45 AZL 89.8] I-_A 287.15 ,_A

RP IO7.81 LAP -,]8 LCP 73.29 VP _6.862 GAP 14.48 AZP 89.94 TAL 155.41 TAP

RE ]89,959 GL .93 GP -12.41 ZAL 49.40 ZAP 167.25 ETS 286.88 ZAE 130.05 ETE
PLANCTCX_ENTRIC CONIC

C3 Z9._98 VHL 5,413 OLA 24.20 RAL 97.40 RAO 6568.2 VEL ]2.275 PTH 2.Z| VHP
LNCH AZNTH LN(.H TIN? L-I TIE IN] LAT IN] LONG IN] RT A_ _NJ A5_4TH IN] TIE

90,00 4 _5 43 3165.98 -16.28 109.76 334.55 79.05 5 I8 49

90.00 23 54 35 4073.83 -4.02 ]64,93 326.45 61.95 25 2 28

JO0.DO 6 7 _ 2658._4 -28.53 86.|0 334.96 80.67 6 55 0

1(30.00 0 59 33 3876.B0 -2.02 149.35 325.30 60.17 2 4 9

110.OO 7 55 _8 25L_0.03 -33.79 61.21 335.76 84,52 8 37 28

110.OO ! 27 56 5787.78 2.48 139.79 322.49 55.90 2 3l 3

01FFERENTIAL CORRECTIONs NI0-COL_81E E)(ECUTICIN ACCURACY

TOE -.Z538 TRA 4.5_06 TC3-3.O972 8AU 1.2136 S,GT _8_2.1 SGR 496.7 SG3 I46.0

ROE .3532 RRA .Z'/'05 RC3 -.0844 FAU .01640 RRT .6021 RR_ .5802 RTF .955]

FOE -.5577 FRA 1.3765 FC3 -.4846 8SP |9580 S6e 587_,| R23 .0032 R13 .955]

80E .3853 _RA 4.1395 8C3 5.0983 FSP °500 S_5 5859.7 ,_2 396.0 THA 2.94

OR_ST 0ETERNSNATSC_ ACCURACY

ST 1394.6 SR 398.2 SS 408,0

CRT ._460 CRS .0]83 CST -.9638

LSA ]45_.3 M$A 400.7 SSA ]5.5

ELI ]398.4 EL_ 384.9 ALr 4.35

ARRIVAL CATE SCP 3 1969

120.3J ECC ,26944 5NC .]926 v] 30.150

_2.56 RCA 87,89 APO ]52.72 v2 35.]50

J_0,SI _A( ]70.89 ETC 170,95 CLP-]77.07

9.654 DPA ]0.46 RAP 77.06 ECC 1.4877
PO CST TIM IN] ? LAT 5NJ ? LONG

_586.0 -27,52 J01.3]

3473.8 -7175 158.23

2258,2 -29.52 77.44

3276._ -5.9_ 142.79

1920,0 -34,18 5J .99

3187.8 -_.Ol 133.59

ORBIT 0ETERNSNATION ACCURACY

ST 1450,7 SR 385,6 SS 4?5.5

CRT .]337 (RS .088| (ST -.9747

LSA 1509.3 MSA 393._ SSA ]4.7

ELI ]451.7 EL_ 381.9 ALF _.]9

LAUNCH OATE FEB ]5 1969 FLSGHI" VINE 202.00 ARRIVAL CATE SEP 5 1969

HELIOCENTRIC CONIC OIST_NCE 582.718

RL 141.78 L_L .00 LOL 146.14 VL 26,287 G_L 9.28 AZL 90.0] HCA _90.38 5_A

RP ]07.78 LAP .0] LOP 76.52 VP 36,846 GAP ]5.]1 _ZP 90.00 TAL 153.95 TAP

RC ]9].786 GL -.03 GP -12.|3 ZAL 47.18 ZAP ]67.70 ETS _83.08 ZAE ]30.05 ErE

PLAN_TC_ENTRS¢ CONSC

C3 32.857 VHL 5.732 OLA 23.15 RAL 99.74 RAO 6_68.3 V_L 1_,4]9 PTH 2.24 VHP

LNO4 AZNTH LN_H TIN_ L-I TII4_ INJ L_T INJ LONG

90.00 4 5J 37 3J56.75 -26.64 J07.69

90.00 ?3 47 24 4160.66 -1,_3 169,79

]00.00 6 30 39 2837.40 -28.75 84.59

IOO.OO O 54 56 3955.24 .64 153.65

110.OO 8 14 49 2511.54 -35.85 60.55

IIO.DO 1 27 58 _853.87 5.flO ]43.26

0IFFERENTSAL CORRECTIONS

ro£ -.3263 TRA 4.5388 TC3-2.7358 8AU |._022

ROE .3610 _A .2879 RC3 -.0718 FAU .01478

FOE -.I978 FRA 1.4334 F(3 -.3895 8SP Jg'247
8OE .4866 BRA 4.5479 8C5 2,73_ FSP -484

]0.03! DP4 ]].07

IN] RT ASC IN] AS_4TH IN] TIN_ PC> CST TIN

338,8] BO,02 5 44 33 2556,8

329,8_ 61.71 _4 56 44 3560,7

339.L_O 81.44 7 17 57 2237.4

328.78 60,51 2 0 53 3355.2

339.91 84.91 8 56 40 191].5

326.07 56.14 2 31 32 3253.9

t20.09 ECC .27890 INC .0000 Vl 30,150

84.33 RCA _6.60 APO ]53.59 v2 35.16]

]_.27 ZAC ]73.07 ErE I65,24 C_P-177.96

RAP 79.3] 6(C 1.5407

5NJ 2 LATINJ 2 LONG

-27.75 99._o
-5,00 163_]4

-29,63 75.90

-3.34 147.13

-34.18 5].33

,52 137,04

ORBIT OETERHINATION ACCURACY
ST 15]8.2 SR 372.9 SS 439.9

CRT ,0379 CRS ,]450 CST -.9876

LSA 1578.7 MSA 380.7 SS_ J4.O

ELI |518.3 EL2 572.6 ALF .57

MIO-CCORS_ EXECUTION ACCURACY

S(,T 5854.3 S_R 484.7 SG3 54].O

RRT .5934 RRF .5723 RTF ,9573

_874.4 R23 .X5! R]3 ,9573
SG| 586J.4 .S_2 3_9.6 THA _.83

LAUNCH DATE FEB 15 1969 FLIGHT TINE 204.00 ARRIVAL CATE SEP 7 1969

H_LIOCENTR|C CONIC

RL I47/78 LAL ,00

RP 107.75 LAP .20

RC ]93.588 GL -.92

PLAN_.TOC£NTRIC (ONIC

C3 37.033 VHL 6.086

LNCH _TH LNCH TIY_.

90.00 5 14
90.OO 23 41 52

I(30.OO 6 51 33

100.00 0 51 ?3

110.00 8 3? 31

110.00 ] 26 55

OlFFERENTIAL CCRRECTION5

TOE -.5050 TRA 4.9725 TC3-2.3949 BAU 1.186]

RCE .3695 RRA .3048 RC3 -.060] FAU .0] 32|

FCE -.7360 FRA 1.4925 FC3 -._088 BSP 19305

BO£ ,6258 _RA 4.96]_ BE3 2.3956 FSP -46_

OISTANCE 587.675

LOL 146.54 VL 26.251 GAL 50.58 AZL 90.22 HCA 293.60 ,_A ]19.88 ECC ,78928 INC .2]58 v] 30.150

LOP 79.74 VP 36.830 GAP 15.81 kiP 90.09 TAL |52.53 TAP 86.13 RCA 85,20 APO ]54.56 v2 35.177

GP -11.87 ZAL 45.11 ?AP 168.08 ETS 278.92 ZAE J29,99 ETE 190.05 ?AC 175.01 ETC 154.fl3 CLP-178.87

OLA L_'Z.07 RAL 50|,92 RA0 6568.4 VEL 12.586 PTH 2.28 VHP 10.443 0PA ]] .6! RAP 8].58 ECC ].6095

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A_TNTH _NJ T_M/(_ PC) CST TIM INJ 2 LATINJ 2 LONG
3136.37 -26.87 506.25 343.05 80,71 6 6 44 2536.4 -27,88 97.73

4245.45 1._ 174._9 333,28 6!.71 24 52 33 364].4 -?.42 167.66

2823.29 -28.89 83.56 343.35 8].96 7 38 37 2223.3 -29,70 74.85

4029.77 3.16 157.74 332.29 60.26 1 5_ 33 3429.8 -.82 ]51.22

2507.43 -33.87 ¢d3.24 344.02 85.09 9 14 ]8 ]907,4 -34,]8 51.00

3918.39 7.43 146,66 329.65 _6.54 2 32 13 3318.4 ?.96 140,4]

MIO-COURS£ EXECUTION ACCUR_C_ ORBIT DETERMINATION ACCURAC_

S_T 585].8 _ 471.5 S/_3 ]36.3 ST i590._ SR 360.1 SS 456.9
RR7 ,584_ RRF ,5643 RTF .9597 CRT -.0426 CRS .J920 CST -.9_87

.S_B 5870.7 R23 .00J2 R]3 .9597 LSA 1653,9 MSA 365.5 SSA ]3.3

_:_,J 5858.3 S_2 382.2 THA 2.71 ELl ]590.9 EL? 359.7 ALF 179.42

]747



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LJUNCH CATE FEB J5 1969 FLIGHT TIM[ _06,00 ARRIVAL CATE 5EP 9 1969

H[LJCK_ENTRIC CON|C

RL J47,78 LAL ,OO

RP IO7,7! LAP ,39

RC |95,366 GL -l.73

PLAM[TOCENTR[C CONZC

C3 41.944 VHL 6.476

LNEH AZMTH LNCH T_M[

9O.0O _ 34 _!

90,00 Z3 37 28

100.00 7 lO 25

lO0.O0 0 48 31

IIO.O0 8 48 43

llO,O0 l 26 42

DISTANCE 592.486

LOL 146,14 VL 26,Z15 GAL ]1.14 AZL 90.44 HCA 296.63 5MA 119.68 £CC .3007l IN(: .4355 VJ 30.150

LOP 82,97 VP 36.8|4 GAP 16.56 AZP 90.20 TAL J5|.|5 TAP 87.98 RCA 83.69 APO 155.66 V2 35,187

GP -J1,63 ZAL 43,|9 ZAP 168,37 ETS _74,43 ZAE I29,92 ETE 189,84 ?AC 176,63 ETC 132,99 CLP-179,80

OLA ?|,09 RJL |03,92 RAO 6568,6 VEL J2,779 PTH 2,32 VHP 10,894 0PA l?,|O

L-Z TINE IN| LAT IN| LONG IN| RT AS( IN| AS_4TH |NJ TIN? PO CST TIM

3123.01 -21.0l 105._0 347.11 81.17 6 26 54 2523.0

4317.71 3.83 178.55 336.76 61.92 74 49 26 3717.7

28|4,83 -28,97 82,95 347,43 82,28 7 57 20 2214,8

4J0J.J2 5.56 J61.68 335.80 60,58 | 56 52 350l.I

2507.29 -33,87 60.22 348,07 85.10 9 30 30 1907.3
3J81.43 9.78 ]50.03 _ 57.08 2 33 3 338|.4

C|FFER_NTJAL CCIRRECTIONS NI0-COU_E EXECUTION ACCURACY

TOE -.6876 TRA 5.4382 TC3-2.0735 8AU |.163J SGT _845.7 SGR 457.3 _3 |31.9

RI_E ,3788 RRA .3212 R¢3 -,0492 FAU .OlJ6l RRT .5753 _ .5566 RTF .9622

FOE -.2716 FRA J.5557 FC3 -,_396 8.f_° 19270 _ 5863.5 _3 ,E]OIO RI3 .9622
BO£ .7850 BRA 5.4477 8C3 2.0741 FSP -451 _| 5851.6 SGZ 373.7 THA 2.59

RAP 83.84 ?CO 1.6903

JNJ Z LAT IN| _ LONG

-27.96 96.76

,05 J71.92

-79.73 74,73

1.60 I55.13

-34.18 50.99

5,38 I43.7!

CRBIT 0[TERNINAT_ON ACCURACY

ST 1664,2 SR 347°4 $S 474.0

CRT -.1079 CRS .2290 CST ".9920

LSA 1729.9 NSA 349.4 SSA JZ.7
EL1 1664.6 EL2 345.2 ALF 178.65

LAUNCH OAT? FEE} J5 1969 FLIGHT TINE 208.00 ARRIVAL DATE 5EP JI J969

HELIOCENTRIC CONIC OISTkN(£ 59?._lB

RL 147.78 L_L .00 LOt. J46,|4 VL _'|79 GAL |2,_9 AZI. 90,6?HCA

RP J07,68 LAP ,58 LOP 86,20 VP 36,796 GAP J?,39 AS'P gO,33 TAL

RE 197,1te GL -2,48 GP -1|,41 ZAL 41,41 ZAP 168,56 [TS 269,62 ZAE

PLANETC_ENTRIC CONIC _

C3 47,734 VHL 6.909 OL4 20.16 RAL 105.76 RAD 65r_.8 VEt |3.004 PTH
LN(.H 42_MTH LNC'H TINE L-I TIN? IN| LAY

90.00 5 53 8 3115.44 -27.09

90.00 23 33 53 4380._9 6.14
lO0.O0 7 21 28 2811.23 -29,00

lOO.OO O 46 9 4|69.73 7,84

lJO.O0 9 3 32 2510.72 -33.85

110.O0 J 26 35 4043,01 12.04

0IFFER£NTIAL CORRECTIONS

TOE -,8239 TRA 5,9316 TC3-I,7793 BAU |,1357

ROE .3882 RRA .3362 RE3 -,0395 FAU ,01009

F0E -,3073 FRA 1.6213 FC3 -.J850 8_P 19533

BO£ ,9108 _RA 5,9411 8C3 1,7197 tg -437

]00,06 SM_ 119,48 ?CO ,3133J INC ,6680 VJ 30,_50

149,83 TAP 89,89 RC_ 82,04 APO 156.9| V? 35,197

129.62 ETE 189,63 ?AC 177,19 ETC 97,10 CLP 179.25

2,37 _NP 1J,390 0PA ]2,53 R_P 86,|0 ECC |,7856
IN| LONG |NJ RT ASC IN| AZNTH IN| TIhl_ PO CST TIN IN| 2 LAT IN| 2 LONG

104,76 3flJ.J_ 81.43 6 45 3 2515.4 -28,00 96.?J

t82.63 340.24 62.30 24 47 3 3790.3 2.39 175.97

82.68 35|.43 82.41 8 14 19 2211.2 -29.75 73.95

165,50 339,3_ 61,06 I tiff 39 3569,7 3,92 |58,9!

60,49 35_,06 84,95 9 45 22 1910.7 -34.J8 51.76

153._7 33_.80 57,76 2 33 58 3443.0 7.?0 146.97

M_0-COUR_E EXECUTION ACCURAC_ ORBIT DETERNINATIC_ ACCURACY

SGT _8_8,4 SGR 44|.4 ,_3 127.6 ST 1715,7 SR 334.1 55 49|.7

_RT .57|6 RRF ,§4623 RTF .9646 CRT -.1392 CRS .262! CST o.99J8

5845.1R_3 -.0067 R|3 ,9645 LSA 1784,4 NSA 335.5 SSA IZ.?

• GI 5833,9 ,_2 _6J,9 THA 2,49 ELi J716,3 EL2 330,7 ALF I78o39

LAUNCH OAT[ FIB ]5 1969 FLIGHT TIM[ ZJO,OO ARRIvaL OAT£ SEP 13 1969

HEL|_ENTR|C C'..._N|{

RL 147.78 LAL ,OO

RP J07,66 LAP ,77

RC 198.846 GL -3,I6

PLAM[TOCENTR[C CONIC

C3 54.585 VHL 7,_L_8

LNCH 4?NTH LN_H TIM[
90.00 6 9 34

90.00 23 30 53

100,00 7 42 54

J_,O0 0 44 ]1

l|O.O0 9 17 2

llO.O0 ] 26 32

0IFFER_NT_AL CORR_CTICNS

TOE-I.08_ TR_ 6.462| TC3-J,507| 8AU 1.10_1

ROE ,399| RR_ ,3496 RE3 -,0308 FAU .00857

FOE -,3419 FRA 1,6916 FC3 -,J359 8S,P 19337

BD£ 1,1550 ?IRA 6.4716 8C3 |.5074 FSP -423

OISTkNC£ 601.536

LOt. !46.14 VL 26,145 GAL 13.32 AZL 90.92 HC_ ]03.29 _J ]19.78 ?CO .327_6 INC .9165 vl 30.150

LOP 89.43 VP 36.182 GAP 18.29 AZP 9(3.50 TAL ]48.58 TAP 91.67 RC_ 80,25 _PO |58.32 V2 35.70!

GP -11,21 7AL 39,76 ZAP |68,66 ETS 264,53 ZAE 129,69 ETE 189,43 ?AC 176,23 ETC 56,7_ CLP 178.27

OLA 19,79 RAL |07,45 RAO 6569,0 VEL J3,264 PTH ?,4? VHP |J,937 OPA 12,91 RAP 88,34 £CC 1,8983

L-[ T[I_ INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIN[ PO CST T_M INJ 2 LAT [NJ _ LC_G

3112.77 -27.|2 ]04.57 355.04 8|.52 7 I 27 7512.8 -28.0! 96.0]

4459.67 8.32 186.5i 343.7l 62.84 ?4 45 13 3859.7 4.6j 179.85
2811,84 -28.99 82.73 355.34 82.39 8 29 46 2211.8 -29,74 74,OD

4235.83 lO.O0 169.LPZ 342.8? 61.68 I 54 46 ]635,8 6.14 162.56

25]7.34 -33.81 6j.00 355.98 84,64 9 58 59 1917.3 -34,|8 5|.78

4103,10 14,2'0 156,69 340,35 58,57 2 34 55 3503,1 9,94 150._

NIO-COL_5( EXECUTION ACCURACY OR_|T OETERNINATION ACCURACY

SGT 5818.8 5GR 424.1 5G3 |23.5 ST 1802.3 SR 321.3 SS 509.7

RRT .5530 RRF .5377 RTF .9680 CRT -.7120 CRS .?_05 CST -.9964

SG8 5834.3 R'Z3 ,O005 RI3 .9680 LSA 1813,8 NSA 3|5.8 SSA 1|.6

,_k_j _823.5 8G2 353,6 TMA 2.37 ELi 1_03,6 [L2 313.7 ALF 177,77

L4UNCH 0_T£ FEB 15 J969 FLIGHT TINE 2|2.00 ARRIVAL OAT? SEP 15 1969

H_LIOCENTRIC CONIC OISTANCE 6(]5.693

RL 147,78 LAL ._ LOL 146.J4 VL 26.11| GAL 14.55 AZL 91.18 PiCA 306.52 5H_ 119.09 ECC .34275

RP ]O7,63 LAP ,95 LOP 92,66 VP 36,761 GAP 19,30 A2'P 90.70 TAL J47,41 TAP 93,93 RCA 78,27

RC 200,549 GL -3,78 GP -11.02 ZAL 38,_9 ZAP 168.64 (T5 259,24 ZAE 1Z9,52 ETE _89.22 7AE 174,55
PLANE T_ENTRIC CONIC

C3 62.729 VHL 7,9"_0 0LA 18.48 RAL lO8._ RAO 6569._ VEL 13,568 PTH 2.48 VHP 12.544 OPA 13.23

LNCH AZMTH LI_H TIN? L-I TIME IN| LAT IN| LONG IN| RT AS( IN| AS'MTH IN| TIHE

90.00 6 24 2! 3114.21 -21.10 104.67 358.86 81.47 7 16 16

90.00 23 28 19 45_6,13 10,36 J90._ 341,16 63.50 24 43 45

100.OO 7 56 49 2816.11 -28.96 83.04 359.16 82.23 8 43 45

I00.00 0 42 28 4299.53 12.03 112.86 346,29 62.43 I 54 6
llO,O0 9 29 17 25_6,B0 -3_,75 61,14 359,83 84,22 10 11 24

I|O.O0 | 26 29 4161.60 |6,_5 J59._ 34_.88 59.50 2 35 51

DIFFERENTIAL CCI_ECTIONS MI0-O3UR_E [XI[CUTION ACCURACY
TOE-1,2953 TRA 1,03_8 TC_-1,2580 8AU 1,0552 SGT 5i98.8 SGR 406,6 5(,3 119,6

ROE ,4104 RRA .3£10 gC3 -,0231 FAU ,00701 RRT ,5394 _ ,5261 RTF ,9711

FOE -.376j FRA 1.7676 rE3 -.0968 8S,° 19343 SG_ 581_.0 R'_3 ,0006 R13 .971t

BO£ 1.3588 BRA 7.04_| 8C3 1.2582 FSP -409 S(,1 580_.9 S_._ _42.1 THA 2.|7

INC 1,1840 vl 30.J50

APO 159,91 V? 35,209

ETC 39,6_ CLP 177,25

RAP _O,56 ECC 2.0324

PO CST TIM INJ 2 LAT INJ 2 LONG

2514.3 -28.D0 96.}?

3926.J 6,72 J83.60

2_16.| -29,73 74,3?

_699,5 8,24 166,17

1926.8 -34.18 52.5?

3561.6 12,08 153.36

CRBIT OETERNINATION _CCURAC_

ST 1863,2 5,R 308.2 55 57H,4

CRT -.2529 CRS .3153 CST -.9976

LSA 1938,0 NSA ?99,4 SSA 11.O

EL| 1864,9 EL2 297,9 ALF 177,54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 b

LAUNCH OATE FEB 15 1969 FLIGHT TIE 214.00 ARRIVAL CATE SEP 17 19_9

HEL[C(ENTRIC CCNIC

RL |47.78 LAL .00

RP 107.60 LAP 1.13

RC 202.227 GL -4.35

PLANE TOCENTRIC CCI_IIC

C3 77.462 VHL 8.512

LN_ AZHTH LNCH TII4E
90.00 6 37 36

90.00 23 26 4

100.00 8 9

100.O0 0 40 57

110.00 9 40 21

110.00 I 26 _5

01FFERIENTIAL CORRECTIONS

TOE-1.5143 TRA 7,6531

ROE .4229 RRA .3698

FOE -.4094 FRA 1.8514

ODE 1.5722 eRA 7.6621

LOL 146.14 VL

LOP 95.90 VP

GP -10.85 ?AL

OISTANCE 609.550

26.078 GAL 15.91 AZL 91.48 HCA 309.75 SHA 118.91 ECC .36001 INC 1.4750 V] 30.150
36.751 GAP 20.41AZP 90.94 TAL 146.33 TAP 96.08 RCA 76.10 APO |61,72 v2 35.217

36.95 ZAP 168.51 £TS 253.81 ?A£ 1Z9.30 £TE IBg.0z ZAC 172.63 ETC 31.Z6 CLP 176.18

BLA

L-I TIHE INJ LAT

3119.35 -27.05

4589.78 I2.27

2823.53 -28.89

4360.83 13.93

2538.75 -_3.66

4218.38 18,18

TC3-1.0293 BAU .9973
RC3 -.O163 FAU .00537

FC3 -.0642 BSP 19250

8C3 1.0295 FSP -394

17.73 RAL J10.36 RAO 6569.4 VEL 13.922 PTH 2.54 VHP 13.221 0PA 13.51 RAP 92.75 ECC 2.1925

INJ LONG INJ RT AS_ INJ AA_ATH INJ T]I4E PO CST TIH INJ 2 LAT INJ 2 LONG

105.04 2.56 81.29 7 29 35 2519,4 -27.98 96.49
194.09 350.36 64.26 24 42 33 3989,8 8.71 187.22

83.56 2.87 61.95 8 56 24 2223.5 -29.70 74.87

176.41 349.72 63.28 I 53 37 3760.8 10.24 169.57

6_.66 3.56 63,68 10 22 40 1938.7 -34.17 53.45

163.25 347.36 60.54 2 36 43 3618.4 14.12 J56.49

MI0-CO, J_SIE EYJECUUON ACCURACY ORBIT O[TERMINATICN ACCURACY

SGT 5775.6 _ _87.4 ,%3 115.9 ST 1916.7 ,SR 295,3 SS 547.8

RRT .52_ _ .51_ RTF .9742 CRT -.2878 CRS .3366 CST -.9985
.%0 5788,6 R23 .0012 R13 .9742 LSA 1995.2 HSA 283.5 SSA 10.5

.%1 5779.2 _2 329.6 THA 2.02 ELI 1918.7 EL2 262.5 ALF 177.4!

LAb4_CH DATE FEB 15 1969 FLIO_T TIE 2J6.00 AKg_IVAL DATE SEP 19 !969

H_LIOCENTRIC CONIC 0ISTANCE 612.969

RL 147.78 LAL .OO LCL 146.14 VL 26.047 GAL J7.40 AZL 9J.79 P_J 312.96 514A 116.74 ECC .37931 IN( 1.7949 VJ 30.150

RP 107.58 LAP 1.31 LOP 99.13 VP 36.736 GAP 21.66 AA_ 91.22 TAL |45.37 TAP 98.35 RCA 73.70 APO 163.78 V2 35.225

RC L;_03.880 GL -4.87 GP -10.69 ZAL 35.76 ZAP 168.24 ETS 248.32 ZAE J29.01ETE 166.82 ZAC 170.67 ETC 26.47 CLP 175.07

PLANETOCENTR[( CONfC

C3 84.165 VHL 9.174 OLA 17.04 RAL 111.58 RAO 63_.6 V[L 14.336 PTH 2.61 VHP 13.979 OPA 13.73 RAP 94.89 ECC 2.385!
LNCH AZMTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A?NTH INJ Tit( PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 6 49 _3 3127.A9 -26.97 105.62 6.I3 8I.OI 7 41 31 2527.5 -27.93 97.08

90.OO 23 24 I 4650.59 14.OA 197.68 353.90 65.I5 24 41 32 4050.6 10.57 190.71

I00.00 8 20 30 2633.69 -28.79 64.32 6,43 81.58 9 7 43 2233.7 -29.65 75.62

100.00 0 39 32 4419.63 15.70 179.88 333.08 64.23 1 53 11 3819.6 12.11 172.94

110.130 9 50 16 2552.84 -33.55 63.74 7.20 83.04 10 32 46 1952.8 -34.15 54.55

110.00 1 26 15 4273.25 19.99 1_,A6 350.79 61.67 2 37 29 3673.2 16.05 159.58
CIFFERIENTIAL CGRR[CTION5 NID-COURE E)(ECUTION ACCURACY ORBIT OETERIAINATION ACCURACY

TOE-1.7493 TRA 8.3215 TC3 -.6244 BAU .9276 S_T 5747.0 _._ 3_.9 SG3 112.4 ST 1963.4 SR 282.2 55 56_.8

ROE .4363 RRA .3746 RE3 -.0106 FAU .00369 RRT .5040 RRF .4954 RTF .9773 CRT -.3211 CR5 .3585 CST -.9990

FOE -.4442 FRA 1.9421 FC3 -.0380 BSP 19247 S_ 5756.7 _3 .0016 RJ3 .9773 LSA 2046.1HSA 267.6 SSA I0.0

BOE 1.6031 8RA 8.3299 Be3 .6244 FSP -362 ,SI 5730.0 ,%2 316.7 THA 1.85 ELl 1965.6 EL2 267.0 ALF 177.31

LAUNCH DATE FE6 15 1969 FLIGHT TIIAE 218.00 ARRIVAL DATE SEP 21 1969

HELIOCENTRIC CONIC

RL J47.78 LAL .00

RP 107.56 LAP 1.49
RE 205.508 GL -5.34

PLANCTOCENTRIC CONIC

C3 98.339 VHL 9.917

LNCH ATHTH LNCH T11,_

90,00 6 59 46
90.00 23 22 7

IOO.OO 8 30 20

1(3(3.00 0 38 10

110.00 9 59 0

110.00 1 25 59

OIFFERIENTIAL CORR[CTION5

TOE-1.9977 TRA 9,0498 TC3 -.6393 BAU .8406

ROE .4512 RRA .3754 RC3 -.0059 FAU .00187

FOE -.4799 FRA 2.0428 FC3 -.O163 BSP 19218

8OE 2.0480 6RA 9.0575 8C3 £394 FSP -371

01STANCE 615.912

LOL 146.14 VL 26.017 GAL 19.06 AZL 92.13 H_A 316.21 _A 118.57 ECC .40099 INC 2.1505 V! 30.150

LOP 102.37 VP 36,721 GAP 23.07 AZP 91.53 TAL 144.55 TAP I(30.76 RCA 71.03 APO 166.12 v? 35,_32

GP -10.53 2Ak 34,73 ZAP 167.83 ET$ 242.85 ZAE 128.66 ETE 188.60 ZAC 168.74 ETC 23.47 CLP 173.88

0LA 16.41RAL 11?.64 RA0 6569.9 VEL 14.62_Z PTH 2.68 VHP 14.834 OPA 13.91 RAP 96.97 ECC 2.6184
L-I Title INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIH_ PO CST TIN INJ 2 LAT INJ 2 LONG

3138.25 -26,85 106.38 9.55 80.65 7 52 4 2538.3 -27.87 97._6
4708.46 15.66 201.15 337.13 66.J1 24 40 35 4108.5 12.30 194.08

2846.17 -28.66 85.23 9.87 81.12 9 17 46 2246.2 -29.59 76.55

4475.77 17.34 183.25 356.34 65.26 I 52 46 3875.8 13.86 176,19

2568.74 -33.41 64.96 10.68 82.33 10 41 49 1968,7 -34.11 55.79

4325,96 21.66 169.66 354.12 62.66 2 38 5 3726.0 17.85 16220

MIO-COURS[ [X_CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3714.1SQR 345.3 S_3 109.0 ST EO01,9 SR 269.4 SS 591.7

RRT .4796 RRF .4735 RTF .9804 CRT -.3523 CR$ .3799 CST -3994

,_ 5724.5 R_3 .0023 R13 .9804 LSA 2089.7 HSA 252.2 55A 9.4

SGI 3716.5 S_2 _10_.6 THA 1.66 ELI L:_04.2 EL2 251 ,8 ALF 177.24

i,_UNCH DATE FE6 15 1969 FLIGHT TIPlE _0.00 ARRIVAL CATE SEP 23 1069

H£LIOCENTR]C CONIC
RL 147.78 LAL .00

RP 107.54 LAP 1.66

RE 207.111GL -5.77

PLAN_T(XENTRIC CONIC

C3 115.642 VHL 10.754

LNCH AZHTH LNC.H TIldE
90.00 7 8 44

90.00 23 2O 16

JO0,O0 _ 38 5J

I{30.00 0 36 47

110.00 10 6 34

110.00 1 25 33

OIFFERENTIAL CORRECTIONS

_0E-2.2612 TRA 9.8460 TO3 -.4734 BAU .73_0

ROE .4678 RRA .3700 RC3 -.0021FAU-,O0015

FOE -.5170 FRA 2.1553 FC3 .OOIl BSP 19177

BOE 2.3091 BRA 9.8529 BC3 ,4735 FSP -360

DISTANCE 618.L_'_9

LOt- 146.14 VL 25.989 GAL L_0.91 AZL 9_.35 NCA 319.45 S_A 116,4_ ECC .42542 INC 2.5507 Vl 3{3.150

LOP 105.61 VP 36.707 GAP 24.65 AZP 91.94 TAL 143.89 TAP 103,34 RCA 68.04 APO 168.79 V_ 35.238

GP -10.39 ZAL 33.87 ZAP 167,27 ETS 237.46 ZAE 128.22 ETE 188.38 ?AC 166.86 ETC 21.45 CLP 172.61

OLA 15.84 RAL 113.53 RAO 65_3.2 VEL 15.394 PTH _.75 VHP 15.803 0PA 14.06 RAP 98.97 ECC 2.9032

L-I Tit( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG
3151.23 -26.70 107.30 12.77 80,_1 8 J 15 255J.2 -_7.78 98.80

4763.17 17.14 204.46 .23 67.11 24 39 40 4163.2 13.90 197.31

2860.62 -26.50 #6J7 J3.IJ 80.59 9 26 31 2260.6 -29.51 77.61

45Z9.00 18.82 166.51 359.48 66.34 I 52 16 3929.0 15.46 179.33

2586.16 -33.2fl 6620 13.98 81.56 10 49 40 1986.2 -34.06 57.15

4376._3 23.I8 17,'2.77 357.3_ 64.I5 2 36 29 3776.2 19.52 165.55

HI0-CCX,I_._ £Y._CUTICN ACCURACY ORBIT D[T_RMINATION ACCURACY
S_T 5676.6 366 3L:'_.7 SG3 105.8 ST 2031.9 SR 256.7 5S 616.9

RRT .4486 RRF" .4450 RTF .9834 CRT -.3829 CRS .4022 CST -.9997

SG_ 5685.8 R23 ._030 RI3 .9834 LSA 2125.7 HSA 237.1 SSA 8.9
SC,I 5676.5 SG2 286.3 THA 1.46 ELI 2034.3 EL2 236.9 ALF 177.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH CATE FEB 16 1969 FLIGHT TIME 70.00 ARRIVAL DATE APR 27 J969

HELIOCENTRIC CCIWIE

RL 147.81LAL .00

RP 108,29 LAP t,61

RC 49.590 GL d.26

PLANE TC_ENTRZC CONIC

C3 27.3J8 VHL 5.227 CLA

LNEH ATMTH LNCH TIME L-J TZM_

9(3.00 0 34 51 2714.55

90:00 J5 59 28 4510.}4

IOO.OP ? 3 6 2429.95

IO0.00 17 13 54 4270.17

IlO.00 3 26 52 2167.83

110.00 18 6 37 4105.05

DIFFERENTIAL CCIRRECTJONS

TCE -.2317 TRA -.3515 TC3 .4851BAU .18)6

ROE -.3466 RRA .1634 RC3 .l]Zl FAU .03618

FOE .0J77 FRA -.1783 FC3-I.1465 BSP J_N59

BOA .4186 BRA .}876 BC3 .5027 FSP -260

DISTANCE 183.005

LL%L 147,15 VL ?6.549 GAL -6.85 AZL 88.37 HCA 80.94 SMA 171,65 ECC .24452 INC 1.6315 Vl 30.144

LOP 228.09 VP 36.879 GAP "17.70 AZP 89,74 TAL 202.34 TAP 285,29 RCA 91.91 APO 151.40 V2 34.994

GP 1].64 ZAL 132.79 ZAP 15.01 ETS 298.09 ZAE 148.78 ETE 12,75 ZAC 128.55 ETC 151.74 CLP -6.34

13.24 RAL 9.9{] RAD 65r_.! VEL 17.194 PTH ?.19 VHP 8.637 OPA Z6.?Z RAP 34.63 ECC 1.4496

INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-27.75 75.61 241.50 95.89 I 20 5 ?114.5 -26.64 67.12

9.88 189.47 2_4.65 63.33 17 14 38 3910.3 6.22 I82.70

-29,11 54.50 241.32 97.12 2 43 55 1879.9 -?7.82 45.94

11.10 171,18 23A.01 62.07 18 25 4 3670.? 7.28 164,47
-]2.71 33.95 240.67 100,51 4 3 0 1367.8 -30.97 25.19

14.27 156.80 2_2.16 58.60 19 I5 2 3505.1 IO.Ol 150.29

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sr.,T 691.6 _ 446.0 SG3 104,3 ST ?80.8 SR 386.1 SS 44._

RRT .3056 R_ -.3706 RTF -.66_2 CRT .8354 CRS .4334 CST .O?01

SGB 823.0 R23 -.0570 RI3 -.6856 LSA 459.7 MSA I33.5 SSA 28.?

S(;1 712.1 SG2 412.5 THA IT.OI ELl 439.5 EL? 129.7 ALF 55.59

LAUNCH OATE FEB 16 I969 FLIGHT TIME 72.O0 ARRIVAL CATE APR 29 1969

HELIOCENTRIC CONIC OISTANCE 189.77I

RL 147,81 LAL .(30 LC_- 147.15 VL 26,749 GAL -6.84 AZL 88.5§ PICA 84.|4 SMA 1_2.85 ECC .23422 INC 1.4496 VI _O.144

RP 108.33 LAP 1.44 LOP 231.28 VP 37.011 GAP -11.7_ AlP 89.85 TAL 203.71 TAP 287.85 RCA 94.08 APO 151.62 V2 34,980

RE 51 .09J GL 7.59 GP I4,52 ZAL 134.05 2AP 16.9| ETS _IO4.48 ZAE 147,60 ETE 14.50 ZAC 128.73 ETC 150.68 CLP -8.77
PLANETOCENTRIC CONIC

C3 25._48 VHL 5.084 OLA 11.96 RAL 8.58 RAO 6_.O,VEL |2.1}4 PTH 2.J 7 VHP 8,|22 OPA 27._? RAP 35.03 ECC J.4254
LNO-/ AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZrMTH /NJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90.00 0 40 30 2657.38 -27,28 71.50 23S.56 97.9! I 24 47 2057.4 -?5.90 63.10

90.00 15 43 18 4540.08 10.78 191.19 2}2.44 63.66 16 58 58 3940.1 7.16 184.39

IOO.OO ? 7 56 2375.39 -28.58 50,53 238.34 99.15 2 47 _1 1775.4 -27.02 42.08
JO0,O0 16 58 33 4297.30 11.96 172.73 231.83 62.40 18 IO 10 _697.3 8.17 165.99

I10,00 3 29 56 2118.77 -32.05 }0.28 237,57 |0_.59 4 5 15 1518.8 -?9.98 71.67

110.(30 17 53 1 4126.68 15.03 IS8.Ot 230.05 58,93 t9 ! 48 3526.7 10.81 151.46

CIFFERIENTIAL CORRECTIONS NIO-C_LIR,_ [Y_CUTICINI ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2193 TRA -.3313 TO3 .5356 BAU .1918 SGT 709.5 _ 457.5 SG3 117.3 ST 272.9 SR 382.9 $5 50.9

ROE -.3_57 RRA .1f_6 RC3 .1658 FAU .03946 RRT .34Z8 _ -.4176 RTF -.6785 CRT .8321 CRS -.05S8 CST -.4772

FOE -.0121 FRA -.1699 FC3-1.3216 BSP 2'060 SG8 844.2 R_3 -.067_ RJ _ -.70_3 LSA 45_.5 MSA 134.0 SSA 30.5

60E .4010 BRA .37j 7 _C3 .5607 FSP -_98 S/vI 735.4 ,_G2 414.7 THA I8.56 ELI 452.4 EL? I2B .1 ALF 56.76

LAUNCH DATE FEB 16 1969 FLIGHT TIME 74.00 ARRIVAL CArE MAY I 1969

HEL IOCENTR|C CONIC DISTANCE 196.526

RL 147.8I LAL .00 LOL 147.15 VL ?6.9?8 GAL -6,91 ATL 88.7) HCA 87.33 S_4A 123.95 ECC .2251D INC 1.2700 Vl 30.144

RP 108.3_ LAP 1,77 LOP 234.47 VP 37.I78 GAP -10.85 AZP 89.94 TAL ?05.08 TAP 292.40 RCA 96.05 APO 151.86 V? 34.967

RC 52.697 GL 6.86 GP 15.49 ZAL 135.75 ZAP 19.08 ETS }09.69 ZAE 146.61 ETE 16.39 ZAC 128.75 ETC 149.60 CLP -I1.28

PLAMETL,_CENTRIC CONIC

C3 24.629 VHL 4.96] CLA 10.6_ RAL 7.36 RAO 6568.0 VEL 12.083 PTH 2.16 VHP 7.640 OPA 28.47 RAP 35.29 ECC 1,4053

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN? PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 0 46 34 ?_1.47 -26.69 67.5J 235.86 99._2 I 29 56 2001.5 -?3.06 59.72

90.00 15 ?7 3(3 4572.15 11.75 19_.05 2]0.48 64.05 16 43 42 397_.1 8.16 186.?!

100.00 2 13 13 7372.01 -Z7.94 46.69 235.60 101.07 2 51 55 1727,0 -26.I3 38.36

IO0.O0 16 43 37 4326.85 I2.88 174.44 229.89 62.79 17 5_ 39 3726.8 9.14 167.65

110.OO 3 33 31 2070.77 -31.28 26.75 234.73 104.55 4 8 | 1470.8 -?8.96 18.31

110.O0 17 39 44 4150.85 15.88 159.37 _28.19 59.32 18 48 55 3550.8 I1.69 152,77

DIFFERENTIAL CORRECTIONS NI0-(OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE -.2060 TRA -.1126 TC3 .5828 BAU .L_34 S_T 725.} SGR 47I.} SG3 I}|,9 ST ?62.7 5R 377.5 55 69.1

RCE -.3276 RRA .1748 RC3 .2047 FAU .04_12 RRT .3824 RRF -.A684 RTF -.6898 CRT .8258 CRS -.4000 CSr -.7593
FOE -.0485 FRA -._I61 FC5-!.5158 8SP 2144 SGB 865.0 R'_ -.0792 RI3 -,7_02 LSA 4A5.7 MSA 135.3 5SA 37,9

BCE .3877 6RA ._581 6C3 ,6178 FSP -341 ,._I 758.0 S_2 4J6.7 THA 2_}.35 ELI 447.? EL? 126.5 ALF 57._9

LAUNCH CkTE FEB !6 1969 FLIf_'_T TIE 76.D0 ARRIVAL DATE MAY 3 !969

HELIOCENTRIC CONIC DISTANCE 203.267

RL 147.81 LAL .00 LCt. 147.15 VL 27.088 GAL -6.84 AZL 88.91 PICA 90.51 SMA I74.96 ECC .2J706 INC 1.0913 v! 30.144

RP 108.47 LAP J.O9 LOP 21?.66 VP _7.232 GAP -9,99 AZP gO,O! TAL 206.42 TAP 296,94 RCA 97.84 APO 152.O9 V2 ]4.954

RE 54.598 GL 6.05 GP 16.57 Z_L 137.37 ZAP 21.51ETS 313.94 ZAE 145._1ETE 18.46 ?AC 128.60 ETC 148.52 CLP -13.91

PLANETOCENTRIC CONIC

C3 73.617 VHL 4.860 0LA 9.30 RAL 6.26 RA_ 6568.0 VEL |2.04| PTH 2._5 VHP 7.189 CPA ?9.67 RAP 35.40 ECC J.3887

LNCH AZMTH "LNCH TIME L-I TIME INJ LAT
90.00 0 5_ 4 2546.96 -26.00

90.00 _5 17 II 4606.10 12.75

1(30.00 ? 18 58 ?_69.9_ -27.21

1(30.00 16 28 _9 4358.37 13,86
llO.O0 3 37 34 2023.94 -}0.43

IIO.O0 17 26 5_ 4177.1j 16,78

01FFERENTIAL CORRECTIONS

TOE -.i9OO TRA -.2937 TC3 ,6278 8AU .2133

ROE -.308_ RRA .|824 Re3 .2498 FAU .04726

rOE -.0935 FRA -._r_5 FC_-1.7325 BSP 2264

B0E .3622 8RA .}458 BC3 .6_57 FSP -393

INJ LONG |NJ RT A_C INJ AZNTH INJ TIME PC) CST TIM INJ E LAT INJ ? LONG

63.67 235.42 101.6_ 1 35 3I 1947.0 -74.14 55.49

195.04 228,77 64.50 16 28 58 4006.1 9.?1 188.15

43.00 233.13 J0Z.89 _ 56 48 1669.9 -75.16 34.80

176._7 228.21 63.25 17 41 _7 3758.4 10.16 169.44

2_.36 232.17 106.39 A 1! 18 1473.9 -27.88 15.09

160.87 _'26.57 59.78 18 36 29 3577.1 I?.64 154.21

NIO-COURSIE EXI_CUTION _CCUR_CY ORBIT DETERMINATION ACCURAC_

,_vT 738._ ,S(,R 488.5 S(,_ 148.4 ST ?48.2 SR 369.4 SS 96.1

RRT .4243 RRF -.5227 RTr -.7016 CRT .8146 ORS -.5843 CST -.8823

SGB 885,6 R23 -.0907 RI3 -.7388 LSA 432.7 MSA 137.3 SSA 35.3

SG| 780.4 S¢.2 418.7 THA ?2.46 ELI 427.3 EL? 174.5 ALF 58.3t

=

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH DATE FEB 16 1969 FLIGHT TIE 78.00 ARRIVAL GATE MAY 5 1969

HEL[C_ENTR_C CCNIC

RL 147.81 LAL .00 LOL 147.|5 VL 27.231 GAL

RP 108.45 LAP .91 LCP 240.85 VP 37.325 CAP

RE 56.166 GL 5.18 GP 17.76 ZAL 138.89 ZAP
PLAI_T_ENTR|C CONIC

C3 22.779 VHL 4.773 0LA

LNCH 4ZMTH LNCH TINE L-] TIME |NJ LAT

90.00 1 0 0 2493.89 -25.22

90.00 14 57 28 4641.5] J3.78

IO0.OO _ Z5 tO ,_Zlg.Zl -_6.]g

JO0.O0 16 14 59 4591.44 14.86

|10.00 3 42 8 1978.35 -29.51

110.00 17 14 3| 4L_05.07 |7.74

OIFFERENTIAL CCRR_CTICNS

TOE -.|751 TRA -.Z767 TC3 .6633 BAU .ZZI8

ROE -.2931 RRA .19|Z RE3 .3007 FAU .05J79

FOE -.1462 FRA -.3245 FC3-! .9684 BSP 2339

8DE .3414 BRA .3_ BC] .7285 FSP -448

DISTANCE 209.99I

-6.84 AZL 89.09 HCA 93.70 _A

-9.17 AZP 90.06 TAL 207.73 TAP

24.I6 ETS 317.45 Z4E I45.I8 ETE

125.88 ECC .21001 INC .9126 vl 30.J44

30J.43 RC4 99.45 APO 152.32 v2 34.942

_0.75 24C 128.26 ETC |47.45 CLP -J6.66

7.92 RAL §.28 RAO 6567.9 VEL 12.007 PTH 2.|4 VHP 6.768 DPA 30.93 RAP 35.32 ECC J.3749

|NJ LONG IN! RT ASC IN! A?'MTH IN! TIM_ PO EST TIM IN! 2 LAT IN! 2 LONG

59.98 23J.25 103.32 ] 41 34 1893.9 -23.14 51.93

197.|4 227.32 65.02 I6 14 50 4041.5 |0.30 190.19

39.45 £_.92 104.58 3 E 9 16|9.Z -Z4.t_ 31.38

178.21 226.79 63.76 17 28 lJ 379J.4 It.Z2 171.32

20.13 229.89 108.10 4 15 6 1378,3 -26.75 12.03

162.48 225.213 60.29 18 24 36 3605.1 1 3.65 155.75

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,_T 747.8 _ 509.8 SG3 166.5 ST 234.! SR 358.8 SS 128.0

RRT .4654 RRF -,§787 RTF -.7075 CRT .7986 CR$ -.6759 CST -,9324

SG6 905.| R"Z3 -.1058 RJ3 -.7542 LSA 422.B MSA |40.8 SSA 37.3

SC.I B01.| SG_ 421.2 THA 24.93 ELI 4|0.3 EL2 ]23.2 4LF 59.42

LAUNCH D4 rE FEB ,t6 J969 FLIGHT TIME 80.00 ARRIVAL DATE MAY 7 1969

HELIGCENTRIC CONIC

RL 147.8| LAL .O0

RP 108.49 LAP .73

RC 58.0§| GL 4.24

PLAN[TOCENTRIC CONIC

C3 22.083 VHL 4.699

LNC_ AZHTH LN(H TII,_

9O.oo 1 7 21

90.00 14 43 23

lOO.OO 2 31 48

|OO.O0 _6 I 36
110.O0 3 47 J0

I10.00 17 E 44

OISTANCE 216.695

LCL 147.!5 VL 27.357 GAL -6.85 AZL 89.27 i"/CA 96.88 5HA

LOP 244.O3 VP 37.406 GAP -8.40 AZP 90.09 TAL 208.98 TAP

GP 19.O7 ZAL 140.29 ZAP 27.05 £T5 3LPO.4| ZAE J44.7! ETE

126.71 £CC .20385 INC .7328 Vl )O.144

]05.86 RCA 100.88 APO 152.55 V2 34.929

_3.30 ZAC 127.72 ETC 146.43 CLP -19.55

OLA 6._4 RAL 4.43 RAO 6567.9 VEL 11.978 PTH B.13 VHP 6.3?8 OPA 3_._ RAP 3_.03 CCC 1.3634
L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN([ PO CST TIM INJ 2 L4T |NJ 2 LONG

2442.24 -24.36 56.44 Z29,33 104.90 | 48 3 1842.2 -22.08 48.51

4678.14 14.82 199.32 226.13 65.59 16 ! 2| 4078.1 11.40 192.31

2169.84 -25.]0 36.06 2_8.99 J06.16 3 ? 58 1569.8 -23.04 28.12
4425.77 15.89 180.25 225.61 64.34 17 |5 22 3825.8 12.30 173.29

!933.97 -28.53 J7.05 2"27.88 109.68 4 I9 24 |334.0 -25.58 9.1|

4234.4I !8.72 164.J9 224.07 6(3.86 !8 13 J8 3634.4 14.69 157.39

ORBIT 0ETERNINATION ACCURACY

ST 219.1SR 344.9 SS 164.3

CRT ,7755 CRS -,7256 CST -.9542

LSA 413.9 NSA J45.4 SSA 38.9

ELI 389.9 EL2 122.4 ALF 60.60

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.! 599 TRA -.26_1 TC3 .6905 BAU .2297 SGT 752.3 S_R 5_6.6 503 !86.6

ROE -.2762 RRA ._12 RE3 .3586 FAU .05677 RRT ,5046 RRF -,63_0 RTF -.7J0|

F0E -.r2089 FRA -.3830 FC3-2.2257 BSP 2414 _ 924.0 R'Z3 -.1218 RJ3 -.769§
BOE .3192 8RA .3336 BC3 .778! FSP -510 _1;! 820.7 S(,_ 424.6 THA 27.85

LAUNCH D4TE FEB 16 1969 FLIGHT TIME P2,00 ARRIVAL _ATE MAY 9 J969

HELIC(£NTRIC CONIC 0ISTANCE 223.377

RL J47.81 LAL .00 LOL 147.15 VL 27.469 GAL -6.86 AZL 89.45 H(A 100.07 S#4A J27.46 ECC .19849 INC .5508 VI 30.144
RP 108.53 LAP .54 LOP _47.21 VP 37.476 GAP -7.65 AZP 90.I0 TAL 210.I§ TAP 310.21 RE4 102.16 APO 152.76 V2 34.917

RE 59.985 GL 3.24 GP 20.51 ZAL ]41.57 ZAP ]O.15 ETS 322.95 ZAE 144.37 ETE 26.J8 ZAC 126.96 ETC 145.47 CLP -22.60

PLA_TOCENTR|C CON|C

C3 _1.506 VHL 4.637 CLA 5.15 RAL 3.73 RA0 6567.9 VEL !1.953 PTH 2.!3 VHP 6.01P 0PA 33,63 RAP 34.50 ECC 1.3539

LNCH AZMTH LNCH T|M_ L-I TIHE INJ LAT IN! LONG |NJ RT AS( IN! A234TH IN! TIME PO CST TIM IN! 2 LATINJ 2 LONG

90.00 | |5 9 ?39_.88 -23.44 53,04 227.68 106.36 ! 55 I J79|.9 -20.97 45,23
90.00 14 29 56 47J5.71 15.86 201.59 225.18 66.23 15 48 32 4115.7 12.52 194.5I

100.OO 2 38 55 2J21.69 -24.54 32._0 227.31 |07.62 3 |4 J7 J521.7 -El.90 24.99

100.00 I5 48 51 4461.13 |6.92 182.37 224.68 64.98 17 3 J2 3861.I I3.40 175.34

110.O0 3 52 43 1890.71 -27.50 14.!0 226.15 111.15 4 24 14 1290.7 -24.38 6.3]

liD.DO 16 5I 32 4264.87 I9.72 165.99 223.I9 61.49 18 2 37 3664.9 I5.76 159.10

CIFFERENTIAL CGRR_CTION5 MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TDE -,1450 TR4 -.2564 TO3 ,708J B_U ,2373 S_T 7_1.4 _ _70.J 59.3 L-oLd.6 ST 2_3.9 5R 327,5 SS 204.4

RCE -.2571 RR4 ._IE5 RC3 .4240 FAU .0622| RRT .5400 RRF -.6_99 RTF -.7089 CRT ,7423 CRS -.75J7 CST -.9615

FOE -.2825 FRA -.4492 FC3-2.5041 0SP 2484 SG_ 943.2 R23 -.1379 R13 -.7853 LSA 407.8 MSA 150.8 SSA 40.0

8CE .295I BRA .3330 BC3 .8254 FSP -578 SGJ 839.8 SG2 4_9.3 THA 31 .3] ELI 365.9 EL2 122.3 ALF _J .77

LAUNCH DATE FEB I6 1_9 FLIGHT TIME 84.00 ARRIVAL CATE MAY I! 1969

HELIOCENTRIC CONIC 01STANCE 230.034

RL |47,81 LAL .OO LOL 147.15 VL 27.567 GAL -6.87 AZL 89.63 H(A 103.24 SMA 12_.12 ECC .19383 INC .3650 VJ _3.144

RP 108.57 LAP .36 LOP 250,39 VP 37.537 GAP -6.94 AZP 90.08 TAL 2JJ.23 TAP 314,48 RCA 103.29 AFO J52.96 V2 34.906

RE 61.981 GL 2.!8 GP 22.!0 ZAL I42.71 ZAP 33.48 ETS 325.Z! ZAE J44.14 ETE 29.43 ZAC 125.95 ETC 144.6J CLP -?_._2
PLANETO(ENTRIC CONIC

C3 21.027 VHL 4.586 0LA 3,75 RAL 3.!6 RA0 6567.9 VEL 11.933 PTH 2.J2 VHP 5.688 _PA 35.07 RAP 33.69 ECC 1.346!

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZ'HTH IN! T|ME PO CST T|M IN! 2 LAT IN! 2 LC,NG

90.00 ? _ _6 234_.64 -_.46 49.76 _6._7 107.7_ _ _8 174_.6 -L_.82 aZ.(?H

90.00 J4 17 8 4754.12 16.90 Z03.93 224.47 66.94 I5 36 22 4j54.1 13.64 I96.77
1OO.00 _ 46 3J 2074.61 -23.54 29.66 225.88 108.96 3 21 6 1474.6 -20.73 2J.99

I(30.OO 15 36 44 4497.38 17.95 I84.57 223.99 65.69 16 51 41 3897.4 I4.5! J77.46

110.00 3 58 47 1848.44 -26.43 It.Z8 224.67 !12.51 4 29 36 I_48.4 -23.15 3.6_
110.OO 16 40 57 4296.32 20.73 J67.87 _22.55 62.19 17 52 33 3696.3 16.84 ]_}._9

CIFFERONTIAL CCRR_CTIONS HI0-COUR.er_ EXECUTION ACCUR4CY ORBIT OETERMINATION ACCURACY

T_E -.1289 TRA -._48§ TC3 .7!71BAU .245§ SGT 74§._ SGR 612.2 SG3 232.7 ST 187._ SR 305.6 S$ 249.5

RDE -,2348 RRA ._256 Re3 .4984 FAU .06814 RRT .5699 RRF -,742| RTF -,7054 CRT .6923 CRS -.76]4 CST -.95_9

FOE -.3702 FRA -.§176 FC3-2.8054 _SP _589 SGB 964.4 RZ3 -.|503 RJ3 -.8039 LSA 405.9 MSA 156.1 SSA 40.6

_OE .2678 BRA .3356 BC3 .8733 FSP -657 5GJ 860,3 SG_ 435,7 THA 35,43 ELI 336,_ EL2 122.6 ALF 63,18

1751



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH OATE FEB 16 ]969 FLIGHT TIME EI6.(_ ARRIVAL CATE MAY ]3 1969

HELICK:ENTRIC CCIN[C DISTANCE Z36.666

RL |47o9! LAL .00 LOt. 147.15 VL 27.653 GAL -6.87 A?L 89.83 PEA 106.42 .944 128.7| ECC .JB�BO INC .|7a3 Vl 30.144
RP |08.60 LAP .17 LOP 253.57 VP 37.589 GAP -6.26 AZP 90.05 TAL 212.22 TAP 3]8.54 RCA 104.Z8 4PO |53,14 V2 34,994

RE 64.032 GL |.06 GP 23.83 7AL t4].69 ZAP 37.03 ETS 327.28 ?AE 143.96 ETE 33,J0 ZAC I24.70 ETC 143.86 CLP -29.23
PLANE TOCENTR | C C_IC

C3 20.630 VHL 4.542 CLA Z.34 RAL 2.74 RA0 6567.8 VEL 11.917 PTH 2.I2 VHP 5.390 0PA 36.57 RAP 32.58 ECC 1.3395

LNCH ATHTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS(. ZNJ AZMTH IN! TIME PO (:ST TIM IN! 2 L4T IN! 2 LONG

90.00 | 32 15 2294.26 -2!.42 46.59 _5.!! !08.98 2 I0 29 1694.3 -18.63 39.03

90.00 !4 4 57 4793.33 17.93 206.34 224.00 67.71 15 24 50 4193.3 I4.76 ]99.||

IO0.O0 2 54 4l 2028._ -22.48 26.63 224.7! !10.24 5 28 29 !428.4 -19.52 19.09

|00.00 !5 23 12 4534.45 18.97 186.84 223.55 66.46 16 40 47 3954.5 I§.62 179.65
110,00 4 5 25 1@,06.96 -2§.52 8.37 223.4§ ||3.77 4 35 32 1207.0 -2!.89 |.|(]

!|O.OO 16 30 57 4328.64 21.74 !69.83 222.I4 62.95 17 43 6 5728.6 17.94 162.76

DIFFERENTIAL CORRECTIONS MZ0-COUR,_E EXECUTION ACCURACY GRB|T DETERMINATION 4CCURAC'¢

TOE -.!!60 TRA -.2461 TC3 .7098 BAU .2530 .S_T 730.6 _ 665,2 ,_3 258.2 5T |74.6 SR 279.7 55 297.0
ROE -.2093 RRA .2395 R(3 .SB|I FAU .07454 RRT .5683 RRF -.7689 RTF -.6921 CRT .6246 CRS -.7558 CST -.9489

FeE -.4691 FRA -°5858 FC3-3,IJ96 B,_° 2660 .%B 986.7 R25 -.|6I! R!3 -.8221 LSA 4|I.8 MSA 160.3 5SA 4(].5
BeE .?393 8RA .5434 BE5 .9173 FSP -739 SG1 880.7 5G2 444.8 THA 40.35 ELI 305.1 EL2 !25.0 ALF 64.02

LAUNCH OATE FEB 16 1969 FLIGH7 TIE 88.00 ARRIVAL DATE MAY 15 1969

HELIOCENTRIC CONIC

RL !47.8! LAL .0(3

RP !08.64 LAP -.02

RC 66.!3J GL -.|3
PLAN_. TOC.ENTRIC CONIC

C3 20.299 VHL 4.505
LNCH AZMTH LN(H TIME

90.00 1 41 39

90.00 |3 55 ZI3

JOO.OO 3 3 25
!(30.00 15 14 15

||0.00 4 J2 39

!lO.O0 16 21 30

CIFFERENTIAL CORRECTIONS

TOE-.|054 TRA-.2483

_1:" -.!799 RRA .2544

FOE -.51_7 FRA -.65!5

_OE .208fl _A .5555

0ISTAN(:E 245.271

LOt. I47.15 VL 27.726 GAL -6.87 A2'L g0.02 PICA J.09.60 St4A

LOP 256.74 VP 57.633 GAP -5.62 AZP 89.99 TAL 213.09 TAP

GP 25.7J 7AL 144,55 ZAP 40.8J ET$ 329.24 ZAE 145.80 £T£

0LA .92 RAL
L-I TIME IN| LAT

2246.46 -20.35

4853.42 J8.95

I982.71 -2I .37

4572.4l 19.98

1766.02 -24.|7

4361.86 22,75

TC3 .687! BAU .2610

RC5 .6729 FAU .08075
FC3-3.4429 B.SP 27_7

8C3 .96!8 FSP -825

129.22 ECC .!8632 IN( .0!56 Vl ]O.|44
322.69 RCA I05.!4 APO J53.30 V2 34.883

37.25 ?AC 123.19 ETC 143.27 CLP -32.86

2.46 RA0 6567.8 VtEL II.g05 PTH 2.I1 VHP 5.I22 0PA 38.11 RAP 3!.13 ECC 1.3341
IN| LONG IN| RT AS_ ZNJ AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

43,51 L_'24.19 110.15 2 I9 5 I646.5 -|7.40 36.06

208,85 L:_3.75 68.56 15 |3 55 4233.4 |5.87 20J.fi2
25.69 223,76 111.4| 3 36 28 1382.7 -16.26 16.27

189.2I 223.3| 67.30 I6 30 27 _372.4 J6.74 I8!.92

5,94 LP"_.47 ||4.94 4 42 5 I166.0 -L_3.61 558.6!

171.87 22|.95 63.77 I7 34 !2 576|.9 19.04 164.70

MIO-COURS[ EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

SGT 707.6 S(_ 724.4 5(,5 284.7 ST J65.2 SiR 249.2 SS 347,3

RRT .5928 RRF ".8297 RTF -.6690 CRT .5299 CR5 -.732(] CST -.93J9

SGI_ I0J2.8 R23 -.1648 RI3 -.8424 LSA 426.7 M$4 !62.2 SSA 4(].Z

S6! 903.9 SG2 456.8 THA 46.I2 ELI 269.5 EL2 129.5 ALF 64.50

LAUNCH CATE FEB |6 J969 FLIGHT TIME 90.00 ARRIVAL CATE MAY 17 1969

HEL]C(ENTR|( CONIC DISTANCE 249.847

RL 147.8| LAL .O0 LOL !47.!5 VL 27.789 GAL -6.87 AZL _0.23 HCA I!2.77 SMA 129.66 ECC .18333 IN( .2259 V! 30.144

RP 108.67 LAP -.2l LOP 259.92 VP 37.670 GAP -5.00 AZP 89.9! TAL 213.85 TAP 326.62 RE! JOS.B9 _P_ I53.43 V2 34.B73

RE 6_.274 GL -J.39 GP 27.74 ?_L 145.19 ZAP 44.80 ET5 331.18 ?J£ I43.59 £TE 4!.89 ZAC 121.42 [TC I42.B7 CLP -36.71
PLAN(_TO_ENTRIC CONIC

C3 _O.O26 VHL 4.475 OLA -.5| RAL 2.33 RA0 6567.8 VEL !I.89! PTH 2.1! VHP 4.887 0P4 39.69 RAP 29.31 ECC !.3296
LNCH AZHTH LN_H TIME L-I TIME IN| LAT IN| LONG IN| RT A_:_ IN| A2'MTH IN| TIME PO CST TIM IN| _ LAT IN| 2 LONG

90.00 i 51 44 2198.88 -19.!8 40.49 225.49 I1|.24 2 28 22 Ifl9B.9 -J6.I3 33.|5
90.0(] !3 42 J2 4874.55 19.95 211.45 223.75 69.48 15 3 26 4274.5 16.98 2(]4.(]3

10(3.00 3 12 50 J937.26 -L:_.22 _.8| 225.05 112,50 3 4_ 7 !337.3 -16,99 13,50

100.(](] |5 3 46 46II.40 20.99 191.67 223.5! 68.2! 16 _0 38 40l!.4 17,85 !84.28

11(].(]0 4 20 32 1725.34 -22.98 3.39 221,72 116.03 4 49 J7 1125.5 -I9.29 356,!9

1l(].0(] 16 12 34 4396.08 25.77 !74,0! 222.D0 64.6_ 17 25 50 5796.! 20.16 166.73

01FFERENTIAL CORRECTIONS MIO-CO_SiE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

TOE -.O963 TRA -.2536 TC3 .6508 BAU .27!0 5GT 678.2 S(,R 797.6 SG3 312.4 ST !58.I SR 2!3.9 55 4(]2._

ROE -.1451 RRA ,2705 RC3 .7754 FAU .08730 RRT .58|7 RRF -.8645 RTF -.6355 CRT .3889 CR5 -.6762 CS7 _.9OB0

FOE -.7083 FRA -.7153 FC3-3.7739 8SP 28G8 _ |046,9 W25 -.J558 RI3 -.8659 LSA 452.8 M$A !6J,5 SSA 39.3

BOE ,| 742 BRA .5709 BE3 ! .0|23 FSP -9J9 _(;| 955,3 S_2 470.4 THA 52.82 ELl 228.3 EL2 !36.5 ALF 64 .!3

L_UNCH 0ATE FEB !6 J969 FLIGHT TIME 9"Z.00 ARRIVAL C4TE MAY |9 J969

HELIOCENTRIC CONIC OISTAN(£ 256.395

RL 147.81 LAL .(30 LCt. 147.15 VL 27.842 GAL "-6.86 AZL 90.44 PICA 115.94 SMA 130.04 £CC .!8075 INC ,4400 V! 30.|44

RP 108.70 LAP -.40 LOP 263.09 VP 37.700 GAP -4.4j AZP 89.8l TAL 2!4.50 TAP 3_0,43 RCA I06.53 APO 153.54 V2 34.862
RC 70,456 GL -2,73 GP 29.92 ZAL 145.69 ZAP 49.00 ET5 353.!7 ZAE |43.26 ET£ 47.04 ZAC 119,40 ETC 142.67 CLP -4(].B|
PLAN[TOCENTRIC CONIC

C3 19.BO2 VHL 4.450 OLA -!.97 RAL 2.34 RAO 6567.8 './EL ||.8_2 PTH 2.|| VHP 4.6_50PA 4J .28 RAP 27.1(] ECC 1.3259

LNCH AZNTH LN(H TIME L-I TIME IN| LAT
_O.O0 2 2 34 2151.!0 -17.9_

90.00 J3 51 28 4916,98 20.94

|00.00 5 23 0 1891.66 -19.00

![30.00 !4 53 45 465!.65 2_._

|10.00 4 29 9 1684.60 -2|.74

]10.00 I6 4 4 4431,47 24.78

0IFFERENTIAL CORRECTIONS

TOE -.0930 TRA -.2658 TC5 ,5924 BAU .2_2|

ROE -.!053 RRA .2862 RC3 .8857 FAU .09_52

FOE -.8450 FRA -,7678 FC3-4.0887 BSP 2988

8oE .1405 BRA .5906 BC3 1,0656 F,$P -!008

IN| LONG IN| RT A_C IN| A2_4TH IN| TIME PO CST TIM IN| 2 LAT IN| ? LONG

37.50 _25.05 ll2.25 2 38 25 |55I.l -I4.81 _0.26

214.17 LP'_3.94 ?{3,49 J4 53 25 4_17.0 !8.09 206.65

|7.97 _22.57 Ji3,52 3 54 32 129|.7 -!5.66 10.77

194.24 _'23.53 69,22 16 lI J5 405!,7 !8.96 186.75

.87 _I.19 117.05 4 57 J3 1084.6 -17.94 353.80

176.26 222.26 65.66 I7 17 55 3831.5 2!.28 168.86
NIO-COURSE EXECUTION _CCURACY CRBIT DETERMINATION ACCURACY

.%T 640.0 _ 8_0.B .%3 339.! ST !SB.fl SR !76.6 Ss 458.5

RRT .5421RRF -.8927 RTF -.5772 CRT .!870 CRS -.5603 CST -.885|
S(,B !088.8 R'Z3 -.1362 RI3 -.8892 LSA 490.0 MSA 158.2 SSA 38.2

_l 974.1 5(;2 486.5 THA 60.46 ELl I84.9 EL2 !48.7 ALF 60.00

I757



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. |968-691

LAUNCH GATE FEB 16 1969 FLIGHT TII,_ 94.00 ARRIVAL GATE MAY 21 1969

HELIOCENTRIC CONIC DISTANCE 262.913

RL 147.{qi L4L .OL'] LOL 147.15 VL 27.886 GAL -6.84 AZL 90.67 HCA lIg.ll 5MA 130.35 ECC .!7853 INC .6657 Vl 30.|44

RP 108.73 LAP -.58 LC_° 266.26 VP 37.723 GAP -5,84 hiP 89.68 TAL 2|5.01 TAP 334.j2 RCA 1(]7,08 APO 153.62 v2 ],*.853

RC 72.672 GL -4.I7 GP 3Z._2 ZAL |46.00 ZAP 5].37 ETS ]]5.27 ZAE |42.74 ETE 52.64 ZAE I|7.I4 ETC |AZ.71 CLP -45,15

PLANE TOCENTR I C CONIC

C3 19.623 VHL 4.430 CLA -3,45 RAL 2.§0 RA0 6567.8 VEL 11,87§ PTH 2,11 VHP 4.516 CPA 42.86 RAP 24,47 ECC 1.3229

LNCH ATMTH LNCH TII_ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIN INJ t LAT INJ 2 LONG

90.00 2 J4 I9 2J02.66 -J6,70 34.52 222.78 IJ_.20 2 49 21 1502.7 -J3.4t 27.38

90.00 13 Z! I 4961.10 21.92 217,03 224,)7 71.61 14 43 42 4361 ,I 19.20 209.41

I00.00 3 )4 Z 1845,47 -17.72 15.15 222.31 I14.47 4 4 48 J245.5 -|4.27 8.04
100.00 14 43 59 4693.52 22.97 196.96 223.98 70,33 16 Z IZ 4093.5 20.08 189,36

110.0£1 4 )8 ]5 1643.43 -20.44 358.38 220.89 118.01 5 5 5_ 1043.4 -16,54 351 .43

110.OO 15 S5 55 4468.33 25.79 178.65 L_2.76 66.75 17 J0 24 3868.3 22.42 171.12
CIFFER£NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -,0951 TRA -,2831 TO3 ._|4| BAU .2959 56T 597,6 SA,R 974.2 563 364.3 ST 165.6 SR 142.5 SS 516.7

ROE -.0594 URA .3011 RE3 I .0039 FAU .09923 RRT .4661 _ -.9151 RTF -.4863 CRT -.1300 CRS -.3107 CST -.L4687

FOE -.9906 FRA -.8069 FC3-4.3776 BSP 3146 S(_ 1142.9 R23 -.1045 R13 -.9116 LSA 538.4 MSA 15],4 SSA 36.7

DOE .1121 BRA .4133 eC3 I .1278 F_ ° -1093 _w_,I 1027.0 562 501.6 THA 68.74 ELI 169.0 EL2 138.5 ALF 159.60

LAUNCH DATE FEB 16 J969 FLIGHT TINE 96.00 ARRIVAL GATE MAY 2) 196::)

HELIOCENTRIC CONIC DISTANCE 269.402

RL 147.81 L4L .DO LOL 147.15 VL 27.922 GAL -6.82 AZL gO.gI H(A 122.27 SMA 130.60 ECC .17663 INC .9056 Vl }(3.144

RP 108.76 LAP -.77 LOP 269.42 VP 37.741 GAP -).30 AZP 89.52 TAL 215.41 TAP 337.68 RCA 107.54 APO 153.67 V2 34.844

RE 74.919 GL -5,70 GP 34.63 ZAL I46.J3 ZAP 57.88 ETS )37.54 ZA£ J41.97 ET£ 58,62 7AC IJ4.67 ETC 145.00 CLP -49.75
PLANE TOCENTR I C CONIC

C._ |9.487 VHL 4.414 OLA -4,99 R,AL ,2.82" RAG 8367.8 VEL 11.869 PTH 2,If, VHP 4..]83 CPA 44.41 R_tP _t..43 CCC 1.31207
LNCH AZMTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 Z 27 6 2053.O! -15,_5 _l,f_O _22.77 114.09 3 I 19 1453.O -11.97 24.46

90.00 13 10 44 _O(]7.45 L_'2.88 220.09 225.05 72.85 14 34 lj 4407.4 '20.32 212.36

IOO.OO 3 46 5 1798.19 -16.37 12.28 222.28 115.37 4 16 4 J198.2 -12.82 5.29

10(3.00 14 34 25 4737,50 23,95 J99,86 224,67 71.56 15 53 23 4J37,5 21.21 192,14

110.O0 4 48 57 1601.39 -19,08 355._ _'_0.82 118.92 5 15 38 1001 ,4 -15.08 349.L"15

110.OO 15 48 5 4507.06 26.81 181.20 LP'Z3.50 67.95 17 3 tO 3907.1 _3.58 173.53

DIFFERENTIAL CORRECTIONS MIO-COLW_IE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -_031 TRA -,3044 TC} ,4167 8AU .3136 ,_T _57.3 S(,R I078.3 S63 387.4 ST 179,4 SR IZ6.9 SS 578.3
ROE -.O_59 RRA .3149 RE3 I .1294' FAU ,10423 RRT .34J4 RRF -,9329 RTF -.3503 CRT -.5840 CRS .1668 CST -.8625

F02-1.1456 FRA -.8321 FC3-4.6307 BSP 3385 S_B 121_.8 R"Z3 -.0632 Ri3 -.9313 LSA 599.7 MSA 147.9 SSA 34.9

BCE .1032 _A .4_80 BC3 1.E038 FGP -1177 561 1099.7 SC,2 513.6 THA 77.14 ELI 199,2 EL2 9,_.8 ALF 150.58

LAUNCH GATE FED 16 1969 FLIGHT TIME 98.00 ARRIVAL cArE MAY Z5 1969

HELIL'_ENTRIC CONIC CISTANCE 275.861

RL 147.81 LAL .00 LOL 147.15 VL 27.949 GAL -6.79 ATL 91.16 HCA 125.44 SMA 130.80 ECC .1750_ INC 1.1628 V! }0.144

RP IO8.78 LAP -.95 LOP 272.59 VP 37.754 GAP -2.78 A2P 89,33 TAL 215.69 TAP 341.12 RCA t07.91 APO J53,70 V2 34,835

RC 77.194 GL -7.35 GP 37.13 ZAL 146.06 ZAP 62.49 ETS 340.03 IAg 140.88 ETE 64.85 7AC iI_.03 ETC 143.55 CLP -54.60

PLAt_TOCENTRIC CONIC

C3 19.394 VHL 4.404 DLA -6.59 RAL 3.29 RA0 6567.8 VEL 11.865 PTH 2.10 VHP 4,286 CPA 45.89 RAP 17.99 ECC 1.3|9_

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 L4 T INJ 2 LONG

90.00 2 41 8 2001.52 -13.89 28.42 222.99 114.92 3 14 30 1401.5 -I0.42 21.47
90.00 13 0 27 5056.67 23.83 223._ 225.97 74.23 14 24 43 4456.7 21.44 215.53

lOO.O0 3 59 _I 1749,23 -14,92 9.37 222.48 lI6._l 4 28 30 1149.2 -11.28 2.47

IOO.OO 14 _4 55 4784.19 24,92 _02.99 225.62 72.93 15 44 40 4184.2 2_.34 195.14

110.O0 5 0 25 1558,03 -17.63 353,]5 2L:_.98 119.77 5 26 23 958.0 -13.54 346,63

110.O0 15 40 21 4548.16 27.85 183.96 224.50 69.30 16 56 9 3948.E 24.76 176.14

OIFFERENTIAL CORRECTIONS MIO-COLIRSE EXECUTION ACCURACY ORBIT DETER_INATION ACCURACY

TDE -,J2J3 TRA --_)1_ TO) ,294J B_U ,_)42 S_T 3_,O _ IJ_,4 ,.._,._ 40_,_ ST 204,$ S_ 149.1 SS 635,2

ROE .0537 RRA .3245 RC3 1.2551 FAU .10778 RRT ,|441 RRF -.9464 RTF -.1442 CRT -.8967 CRS .6371 CST -,87_0

FOE-I.E969 FRA -.8310 FC3-4.8115 6SP 3642 S_B 1299.3 R"_3 -.0253 R13 -.9461 LSA 670,9 _$A 147.6 SSA 37.8

BeE .1326 BRA .464! BC3 1.2891FSP -1239 EK,I 1189.4 sr_2 523.1 THA 85.43 ELI 247.4 EL2 54.6 ALF 144.90

LAUNCH OATE FEB 16 1969 FLIGHT TIME IO0.O0 ARRIVAL GATE MAY 27 1969

HELIOCENTRIC CONIC

RL 147.81 LAL .OO

RF' 108.81 LAP -I.13

RC 79.493 GL -9.14
PLANETCX_ENTRIC CONIC

C3 I9.349 VHL 4,399 CLA -8.26 RAL

LNO4 AZMTH LNCH TIME L-I TIME INJ LAT
90.00 2 56 41 1947.43 -12.3_

90.00 12 49 57 5109.67 24.76

J_O.OO 4 14 Z 169T.92 -13.55

100.00 14 15 18 4834.42 25.88

II0.O0 5 13 9 |51_,8(3 -|6.09

IIO.O0 15 32 40 459Z.30 28.85

OIFFERENTIAL CORRECTIONS

TOE -.15o0 TmA -._6_9 TC3 ,1503 8AU .3588
ROE .IE09 RRA .3294 RE3 1.]790 FAU .1098|

r02-I.4443 FRA -._O62 FC3-4.9131 BS_ 3970
DOE .19_6 8RA .4_1 8C3 1.3872 FS_ -1286

OISTAN(E 2_2.290

LOL 147.15 VL 27.970 GAL -6.75 AZL 91.44 H(A 128.60 _A 130.95 ECC .173EO INC

LOP 275.76 VP 37,762 GAP -2.28 AZP @9,10 TAL 215,84 TAP ]44,44 RCA 108.22 AP_

GP 39.68 ZAL 145.77 ZAP 67.13 £T5 342.78 ZAE 139.44 ETE 71.19 7AC 109.26 ETC

1.4409 vl 30.144

153.69 v2 34.827

144.36 CLP -59.67

_.92 RAD 6567._ VEL 11.863 PTH 2.10 VHP 4.227 CP_ 47.2H RAP I4.Z0 ECC J.31_4

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_5.23 223.47 115.70 3 29 8 1347.4 -8.76 18.36

226,99 227.16 75.8| 14 I5 7 4509.7 22.57 219.00
6,_6 222.94 116.99 4 42 2'0 1097.9 -9.63 359.55

206.42 226.83 74.49 15 35 52 4234.4 23,50 198.43

350.76 221.39 IL_3.58 5 38 2_ 912.8 -11.91 344.14

186,99 225,79 70,82 16 49 J2 3992,3 25,97 J79,_

MI0-COUR_E EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCURACY

S_T 5J2.7 S(,R 1298.0 S(.3 417.5 ST _4_.3 SR 207.4 SS 698.4

RRT -,J119 RRF -,9567 RTF .J176 CRT -.9799 CR5 .8629 CST -.8904

S(,B |403.0 R"Z3 .0J09 Rl3 -.9567 LSA 754.7 M|A 138,O SSA 30.5

361 1299.6 562 528.7 THA 93,|5 ELI 317.4 EL2 31 .6 ALF 139,5E

1753



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-693

LAUNCH DATE FE_ 16 1969

HELIOCENTRIC CCNIC

RL J47.81 LAL .O0
RP lOB.B3 LAP -|._]
RE 81.813 GL -1|.09

PLAN[TOCENTRIC CONIC
C3 |9.)63 VHL 4.400
LNCJ-IAZMTH LNCH TIM_

90.00 3 j4 4
90.00 JE 39 O

JOO.00 4 30 27
I(30.00 14 5 19
llo.oo 5 27 24
liD.DO 15 24 5(]

FLIGHT TIE ]02.00 ARRIVAL CATE MAY 29 1969

DISTANCE ZSB.6_

LOL |47,|5 VL 27,984 GAL -6.70 AZL 91.74 HCA 131,76 ,_A 131.06 ECC .17241 IN[ J.744S VI 30.144
LOP 278.92 VP 37.766 GAP -1.81 A2P 99.84 TAL ZI5.89 TAP 347.64 RCA 108.46 APO 153.65 V? 34._20
GP 42,25 ZAL |45.25 ZAP 71,74 ETS )45.82 7AE |37.65 ETE 77.48 7AC |06.4| ETC |45.42 CLP -64.95

CLA -10.04 RAL 4.73 RAO 6567.8 VEL II.864 PTH Z.10 VHP 4.Z07 OPA 48.57 RAP 10.Jl ECC 1.3187
L-I TIM[ IN| LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIME PO CST TIM IN| Z LA T IN| Z LONG

1899.94 -i0.60 21,88 224.23 116.41 3 45 34 1289.6 -6.96 15.08
5167.39 25.67 230.99 226.66 77.62 14 5 8 4567.6 23.71 222.87
1643.44 -11.65 3.21 223.69 117.72 4 57 SO 1043.4 -7.85 356.49
4689.23 26.62 210,22 226.36 76.28 |5 26 46 4289°2 24.67 202°08
1465.O7 -14.4| 346.07 2_2.08 121.34 5 51 50 865.1 -J0.16 341.55
4640,36 29.88 190.35 2_7.39 72.57 16 42 IJ 4040.4 27.21 182.18

DIFFERENTIAL CORRECTIONS MI0oCOURS[ £Y_CUTICN ACCL_ACY
TOE -.1907 TRA -.3955 TC3 o.0119 BAU ,3876 ,_GT 579.0 _ 1411,0 ._3 423.6
ROE .1966 RRA .3260 RC3 1,4971 FAU .IJ015 RRT -.373_ _ -.9_47 RT_ .31_,|3

F02-1.5851 FRA -.7594 FC3-4.9250 BSP 4379 _ 15E5._ R_3 .O407 RI3 -.9642
DOE .2739 BRA .5145 OC3 1,4972 F_P -|316 _I 1430.| SG2 530.0 THA IOO.II

LAUNCH DATE FEB 16 I969 FLIGHT TZI_=J04.0(]

HELIOCENTRIC CONIC DISTANCE 295.06I

RL 147.61 LAL .OO LOL 147.13 VL 27,993 GAL -6,64 AZL 92.08 PICA |34.92 5HA 131.12 ECC .17139
RP 108.85 LAP -1.47 LOP 262.08 VP 37.766 GAP -1.35 AZP 98.53 TAL 215,62 TAP 350.73 RCA J08.65
R( 64°|53 GL -13.23 GP 44.83 ZAL J44.46 ZAP 76.23 ETS 349.J7 Z_ |35,52 ETE d_,_ ZAC 103._4

PLANETO(£NTRI( (ONIC
C3 19.449 VHL 4.410 DLA -1|.95 RAL 5.7Z RAO 6567,8 VEL |1.867 PTH Z.JJ VHP 4._27 DPA 49.74
LNCH A2'NTH LNCH T|M_ L-] 7]14[ IN| l,J_T |NJ LONG |NJ RT A,S_ |NJ A2NTH |NJ T|ME PO C$T TIM

90.00 3 _3 45 18_7.58 -8.69 18.30 L_5.33 117.06 4 4 13 1227.6
90.00 12 27 16 5231.93 26._ 235.50 2_3,50 79.72 13 54 28 4631.9

IOO.00 4 49 I 1584.77 -9.77 359.97 224.75 118.39 5 15 25 984.8
100.0o 13 54 41 4949.99 27.73 214,5(3 2_O.24 76.36 15 I7 I! 4350.0
110.00 5 43 3(3 J4J4.|0 °|E._9 34_,_5 _,08 I_2.05 6 7 5 6|4.I
110.(30 15 16 41 4693.4_ 30.90 |94.|5 2_9._6 74.60 16 34 54 4093.4

ORBIT DETERMINATION _CCUR_CY
ST 293.7 5R 290.1 ss 759.6
CRT -.9666 CRS .9450 CST -.9119

LS_ 853,5 MSA |34.6 554 27.8
ELI 411.4 EL2 33.8 4LF 135.36

ARRIVAL DATE MAY 31 1969

INC 2.0794 V_ 30.144
APO |53.59 V2 34.81_
ETC 146.70 CLP -70.39

RAP 5.79 ECC 1.32OJ
IN| 2 LAT |NJ 2 LONG

-4.99 11.57
24.64 227,24
-5.90 353.22
25.64 206.2J

-8.27 336.82
26.46 J83.76

OIFFEI_NTIkL CORRECTIONS MIO-COURSI[ £YJ[CUTION ACCURACY ORBIT 0EIER_WIN_TION *CCURACY

TOE o.2474 TRA -.4296 TC_ -.lg"Z2 BAU .4185 _T 676._ S_ 15J5.7 ,_3 421.6 ST 364.1 5R 365.9 SS B_6.5
ROE ._786 RRA .3_90 RC3 J.5982 F_U .10829 RRT -.382_ RRF -,9707 RT_ .3908 CRT -.9840 CR5 .9756 (ST -.9325
FO_°I.7OS! FRA -._qE_ _(_-4.6206 8,%° 4909 S(_ J659.8 R_3 .0650 R|3 °.969I LSA 964.4 HSA 132.6 65A 24.9
BO£ .3726 BRA .5350 BC3 1.6097 F,gP -I316 SG| 1373,0 SG2 529.6 THA 106.49 ELl 526.5 EL2 47.4 ALF 133.31

LAUNCH DATE FEB 16 ]969 FLIGHT TI_ |06.00 ARRIVAL DATE JUN 2 1969

HELIC(ENTRI( CONIC DISTAN([ _01.403
RL 147.81 LAL .DO LOt. 147.15 VL 27.996 GAL -6.38 AZL 9_,45 HCA 138.07 ,5_A 131.|4 ECC .17052 INC 2.4532 Vl 30.}44
RP 108.87 LAP -1.64 LCP 265,25 VP 37.762 GAP -.9| _ZP 68.17 TAL 215.64 lAP 353_J REAl06.78 APO 153.50 V2 34.807
RE 86,508 GL -15.59 GP 47,39 ZAL 143.43 ZAP 80.53 £TS 352.81ZAE 133.07 £T£ 89.44 ZA( 100'71ETC 146.17 CLP -75.93

PLAN[T_ENTRIC CONIC

C3 19.631 VHL 4.431 DLA -J4,Ol RAL 6.92 RAO 6_67.8 VEL I1.675 PTH 2.I| VHP 4._92 DPA 50.83 RAP 1.33 ECC 1.3231
LNO-_ A_NTH LN_H T;I_ L-| TIM[ IN| LAT IN| LONG |NJ RT A,S_ IN| A_NTH IN| TIN_ PC) (5T T_N IN| 2 LAT IN| Z LONG

90.00 3 56 21 1759.1| -6.55 14.41 2_6.81 1J7.6I 4 25 40 1159.1 -2.60 7,73
90.00 12 14 16 5304.84 27.31 240.69 2_2,74 82.21 13 42 41 4704.8 25.95 232.29

JOO.O0 5 10 16 1_20.6| -7.67 336.26 226.21 118.98 5 35 36 920.6 -3.75 349.67
100.00 ]3 43 2 5018.57 28.57 219.43 232.52 80.82 |5 6 40 44]8.6 Z7.0J 210.97
110.(30 6 I 52 1356.95 -10.58 34_.24 224.45 122,70 6 24 31 759.0 -6.20 335.90
llO.OO Ifl 7 tiff 4752.97 31.90 198.50 23|.77 77,00 16 27 8 4153.0 29.78 169.93

DIFFERENTIAL COR_CTIONS MIO°COUR54E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.3214 TRA -.46|3 TC3 o._26 BAU .4524 SGT 8J5.9 _ |6|4.7 ._3 4|_.7 5T 454.9 ,_R 494.8 55 673.0

ROE .3695 RRA ,3007 RC3 1,6807 FAU .10465 RRT -.72|J RRF-.9735 RTF .7269 CRT -,9631CRS .9666 CST -.9496
FD6-1.8092 FRA -.5873 FC_-4.6|50 8,_ 5314 Srv_ |B09.| RZ3 .0839 RI3 -,9725 LSA 1093.6 MSA 131.9 5SA 21.9
_OE .4898 _A .5507 BC3 1,7237 F,_P -3299 ,SGJ 1730,5 S_ 527,4 THA 112.19 ELI 669,3 EL_ 61.5 ALF J32.55

LAUNCH DATE FEB I6 1969 FLI_IT TINE 108.00 ARRIVAL DATE JUN 4 1969

HELI(:X:ENTRIC CONIC OISTkNCE 307.717
RL 147.81 LAL .(30 LOL 147.15 VL 27.994 GAL "-6.51 AZL 92.88 H(J_ I41,22 ,_WA 131.12 ECC .16978
RP 108.89 LAP -1.80 LOP 2884J VP 37,756 G_P -.4_ AZP 87.76 TAL 215.36 TAP 356.59 RCA 106.86
R( 86,877 GL -18.EJ GP 49.95 ZAL 14_.08 ZAP 84.56 ETS 336,74 ZAE I]0.36 ET£ 94.92 ZAC 97.94

PLAN_TOCENTRIC CONIC
C3 19.944 VHL 4.466 OLA -16._6 RAL 8.36 RAO 6567.8 V_L II.689 PTH 2,JJ VHP 4.402 DPA 51.64
LNO_ A_WTH LKH TIME L-I TIME INJ LAT INJ LON_ INJ RT A_ INJ A2_4TH INJ TIME

90.00 4 _'Z 46 1682_23 -4.JO I0.08 _8.79 118.04 4 50 48
90,00 Jr _9 16 3_89,_ 27.94 246.79 235.43 85.20 13 29 7

1OO.00 fl _fl 0 1449,16 -5.30 35_,29 _'_8.13 119.46 5 59 9
100,00 13 29 43 _097.5_ 29._9 225.|8 2_5._8 83.77 I4 54 42
110.00 6 23 4 1_98.57 -8.34 339.00 L:_6.26 123.27 6 44 43
110.OO 14 _8 10 4820.88 32.82 203._ 2_4,69 79,87 16 I8 31

OIFFER£NTI_ _CTIONS MI0-(XAURS[ [_ECUTION _CCUR_CY
TOE -.4|67 TRA -.4883 TC_ -.5771 BAU .4866 ,_T 988._J_R I697.2 _3 395,5
ROE .4669 RR_ ._6_7 RC3 1.7_16 FAU .0_89"_ RRT -.80_| RRF -.9791RTF --.8|]0
F02-I.8856 FR_ -.469_ FC_-4.2940 B_P 58_0 S_ 1964._ R23 .0997 RI_ -.9748
_o_ ,6238 _RA .5._B0 _C3 1.8_52 F_P -_249 SGI |892.9 ,S_2 524.7 THA JJ7.44

INC 2.6757 Vi ]O.144
APO 153.39 V2 34.602
ETC 149.78 (LP -81.52

RAP 356.76 £CC 1.3282

PO (ST TIM IN| 2 LAT IN| 2 LONG
1062.2 -.32 3.44

4789.2 26.96 236.25
649.2 -|.33 345.75

4497.5 28.12 216.56
698,6 -3.91 332.72

42L>0.9 31.06 194.79
ORBIT OETERNIN_TION ACCURACY
ST 569.6 5R 610.4 55 924.0
CRT -.9640 CR5 .9945 CST -.9627
LSA 1238.1M5_ 132.8 85_ 18.9
ELI 63J,6 EL2 74.5 ALF 132.99

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH 0ATE FEB 16 1969

HEL IOEENTRIC CONIC

RL |47.8| LAL .00

RP IO8.90 LAP -1.96

RC 91.256 GL -ZI.I3

PLANE TOCENTRIC CONIC

C3 20.440 VHL 4.521

LN(J.4 AXNTH LNCH TIM[

90.OO 4 54 27

90.00 11 41 I4

100.00 6 4 25

1OO.O0 13 13 f17

110.OO 6 47 56

110.00 14 46 55

FLIGHT TII,_ 110.00 ARRIVAL CATE JUN 6 1969

LOt. I47.15 VL 27.987 GAL

LOP 291.57 VP 37.746 GkP

GP 52.51ZAL 140.38 ZAP

0ISTANEE 314.003

-6.42 AZL 93.36 HEA 144.37 SNA 131.08 £CC .16916 [NC 3.3602 VJ 30.144

-.09 AZP 87.27 TAL 214.99 TAP 359.37 RCA 108.90 APO 153.25 V2 34.797

88.24 ET5 .95 ZAE 127.42 ETE 100.03 ZA( 95.28 ETC |51.52 CLP -87.12

OLA -18.74 RAL 10.07 RAO 6567,8 VEL 11.909 PTH 2.12 VHP 4.565 OPA 52.82 RAP 352.18 ECC 1.3164

L-I TINE IN| LAT INJ LONG IN| RT AS( INJ AZNTH IN| TIME PO C$T TIN IN| 2 LAT IN| 2 LONG

159].50 -1.25 5.12 231.40 !19.29 5 21 0 99].5 2.54 358.49

5489.69 28._0 254,1J 2]8.65 88.86 J] |2 44 4889.7 27.84 245.48

1367.75 -2.55 347.80 2_0.68 119.79 6 27 12 767.7 1.43 341,28

5190.69 29.79 252.06 238.59 87.35 14 40 28 4590.7 29.10 223.33

1231.58 -5.8| ]35.44 226.65 123.74 7 8 27 611.4 -1.54 529.2!

4899,81 33.61 209.61 238.2] 83.36 16 8 35 4299,8 32.53 200.61

O|FFER(NTIAL C.CRRECTIONS

TOE -.5370 TRA -.5073 TC3 -.7648 BkU .5210
ROE ,57Z9 RRA .2263 RC3 ].7465 FAU .09157

FOE-1,9_78 FRA -,3399 FC3-3,8783 8SP 6349

• 7852 _RA .5555 _3 1.9066 FSP o1179

LAUNO4 0ATE FEB 16 I969

PIEL IOCENTRIC CONIC

RL |47.8| LAL .00

RP I08;_'Z LAP -2.11

RC 93.644 _ -24.42

PLANETOCENTRJC CONIC
C3 21,ZO2 _- 4._05

LNCH AZNTH LNCH TINE

_.00 5 33 5$

)0,130 11 17 54

100.OO 6 40 28
I0(}.00 12 54 3

110.00 7 17 _3

110,00 14 33 El

DIFFERENTIAL CCRR(( TIQ_

TOE -._80 T_A -.flJM TC3 -.934J B_4J .5550

,6#95 r,_,_ .1700 R<:3 1 .I_07 Ir_J .0830I

FOE-1.9670 FRA -.2059 FC3-$.3893 85P 6gO6

BOE .9741 BRA .541Z 8(3 1.9579 FSP -1094

MI0-C.OURS( EXECUTION ACCURACY ORglT DETERMINATJON ACCURACY

_T J184.1 S_ 1764.5 SG] 372.0 ST 710.7 SR 733.2 SS 971.1

RRT -.8576 _ -._19 RTF .864| CRT -.9856 CRS .9974 CST -.9724

S(_ 2124.9 R23 .1128 RJ3 -.9764 LSA 1402.6 MSA |34,9 $$A 16.0

,_J 2059.8 _,2 521.6 TH_ 1LP2.24 ELI 1017.4 EL2 86,6 ALF 134.09

FLIGHT TIME 112.00 ARRIVAL DATE JUN 8 1969

OISTAKE 320._!

LQ. 147.13 VL 27.976 GAL -_,33 AZL 93.93 H(JL 147.52 SNA

LOP 294.73 VP ]7.735 GAP .]0 AZP _.69 TAL 214.52 TAP

GP 55.1J Z,J_. IM._ ZAP 91.53 ETS 5.4] ZA( 124.28 ETE

131.00 ECC .16864 INC 5.9252 Vl 30.144

2.05 RCA 108,91APO 153.09 v2 ]4.793

104.77 ZAC 92.73 ETC 153,34 CLP °92.67

OLA -21.47 RAL 12.O9 _ 6567.9 VEL 11.941PTH 2.12 VHP 4.789 OPA 53.82 RAP 347.52 ECc 1.3489
L-! TINE JNJ LAT IN| _ IN| RT A_K; IN| AZNTH JNJ TII4E PO (ST TIN IN| 2 LAT IN| 2 LONG

1486.54 2.LwO ]59,15 234.98 118.24 3 58 42 896.5 5.96 552.49

5614.Z0 _8.1] 263.Z| _42.42 93.41 12 51 _9 5014.2 28._0 254.55

1271.77 .70 _42._] _4.05 J19,89 7 I 40 671,8 4,67 336.00

3_O4.21 29,84 240,_0 _4_,5I 91,79 14 L_ 27 4704.2 29.77 23] .69

1155.Z0 -2.92 3_1.44 _1.79 124.07 7 36 54 955.2 1.57 325.23

4_3.54 34,11 216.88 24Z,48 87,63 15 36 34 4393.5 33.41 207.7J
NIO-COUR$1E EXECUTION ACCURACY ORBIT 0£TERNINATION ACCUR4CY

_T 1394.6 _ 1816.] ._,] ]4].5 ST 880,9 SR 862.0 $S 1014.0

RRT -.889_ _ -.9_44 RT1= ,8962 CRT -,9874 CR5 ,9988 CST -.9795

_B _89.9 R_3 .12_7 RI] -.9776 LSA 1590.0 MSA 137.9 SSA J3.3

.e_| LP_O,5 SG_ 518,3 THA J26,64 ELl 1228.6 EL2 97,8 ALF 135.63

LAUNCH OATE FEB 16 1969 FLIGHT TIN( 114.00 4RRIV4L CATE JUN |0 1969

HELIOCENTRIC CONIC

RL 147.81LAL .00

RP 108.93 LAP -2.25

RC 913.OM GL -28.II

PLANET(XENTR|C CONIC

C3 22.3_0 VHL 4.729 DLA -24.50 RAL

LN(.H ATNTH LNCH TII4_ L-! TINE IN| LAT

90.00 6 Z6 54 1_5.79 6.70

90.00 IO 44 8 5780.62 26.87

IOO.OO 7 27 4 1151.57 4.76

1OO.OO 12 26 _9 5450.06 29.05
110.00 7 54 13 I06_.4_ .47

110.00 14 16 0 5107,_H3 34.07

DIFFERENTIAL COR_CTION5
TOE -.8780 TRA -.5029 TC3-J .0709 8AU .5871

ROE .8178 RRA .O986 RE3 1.6462 FAU .07149

FOE-1.9719 FRA -.0723 F(3-Z.8434 8_P 7476

80_ 1.1999 8RA .fl125 8C3 1.g_39 FSP -g95

0ISTANEE 326.491

L_. 147.15 VL 27.962 GAL -6.23 AZL 94.60 HE_ 150.66 SMA 130.89 ECC .16821

LOP 297.89 VP 37.721 GAP .67 AZP 85,99 TAL 213.97 TAP 4.64 RCA 108.88

GP 37.80 7AL 135.74 ZAP 94.34 ET5 10.17 ZA( 120.96 EYE J09.17 Zk( 90._0

TNC 4.5967 VJ 30.144

_PO 152.91 VZ 34,789

ETC 155.25 CLP -9_.17

14.50 RAO 6567.9 V(L 11.989 PTH 2.14 VHP 5.086 0PA 54.88 RAP 342.73 £CC 1.3680

IN| LONG IN| RT A.e_ IN| A_4TH IN| 711._ PO C$T TIM IN| 2 L4T JNJ 2 LONG

351.25 239,67 117.58 6 49 20 745.8 _0.34 344,47

275.22 246,65 99,30 12 20 29 5180.6 27,88 266.70

3]5.92 238,62 119.55 7 46 15 551.6 8,66 329.31

231._ 247.01 97.39 13 57 29 4850.1 29,76 242.53

326.81 2]5.95 J24.J8 8 Jl 59 466.4 4.95 320.59
22_.81 247.55 92.92 15 4| 8 4508.0 34.10 2]6.57

NIO-COURS( EYJ[CUTXON ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1614.3 _R 1850.1 Srv] 311.0 ST 1083.0 SR 992.8 SS 1050.6

RRT -.9104 _ -.9_64 RI'F .9175 CRT -.9891 CR5 .9995 CST -.9848

S_ 2435.4 R_3 .13_7 R13 -.9786 LSA IBOO,6 HSA 141.4 SSA 10.9
SGI 2400.8 S_2 514.8 THA 130,75 ELI 1465.3 £L2 108.2 ALF 137.52

LAUNCH OATE F£8 16 1969 FLIGHT TIME 1|6.00 ARRIVAL DATE JUN l_ 1969

HEL I(_ENTRIC CONIC

RL 147,81 LAL ,130

RP 108,94 LAP -2,39

RC 98,436 GL -32,25

PLANETOCENTRI C CONIC

C3 24,125 VHL 4,912
LNCH A2_MTH INCH TIN[

90.00 8 I 53

90.00 9 32 9

100.00 8 35 48
100.00 11 40 55

I10.00 8 41 19

I10.0_ 13 51 53

DIFFERENTIAL r.X]RRIEC TIONS

T0(-1,119_ TRA -.4676 TC]-1,1593 8AU ,6150

ROE .9575 RRA .0078 RC3 1.5138 FAU ,06322

FO(-I .9499 FRA .0591 FC3-2.2685 89P _007

BOE ] .4732 _A .4676 _(3 1,9067 FSP -881

DISTANCE 3_.694

LQ. 147.15 VL L_'.944 GAL -6.12 AZL 95.41H¢J_ 153.80 S_A 1_0.76 £CC .16786
L_ 301.05 VP 37.705 GAP |.02 A2'P 85.14 TAL 213.33 TAP 7.14 RCA 108._|

GP 60.65 7AL 132.71 ZAP _.63 ET$ 15.21Z_E 117.4] ETE 11].32 ZAC 87.96

IN(: 5.4J35 V! _O.144

APO 152.71 V2 34,787
ETC 157.28 CLP-]03.63

DLA -27.85 R_J. J7.M RAD 6568.0 VEL 12.062 PTH 2.16 VHP 5.477 OPA 56.03 RAP 337.68 £CC J.3970

L-J TJI4_ JNJ LAT |NJ _ JNJ RT A_C |NJ AZNTH IN| TII4_ PO C$T TIM IN| 2 LAT IN| 2 LONG
1084.46 14,57 3_N_.O9 _47.23 114.55 8 19 57 484.5 J7.76 328._7

790.99 21.95 317.74 2_0.29 108.35 9 45 20 191.0 24.25 _09.83
974.79 10.58 326.03 245.2| 1|8.12 8 52 3 374.8 14.26 319.17

5663.9_ 26._1 266.50 _51.68 104._'_ 13 15 16 5063.9 28.00 258,15

957.46 4.63 321.11 _41.61 1_],91 B 57 16 357.5 9.05 314.81

5254.02 33,00 237,06 Z53,37 99.49 15 19 27 4654.0 33.95 227.96

MIO-(.OUR_ EXECUTION ACCURACY CR_IT OETERNINATION ACCURAC_

_,T 1839.3 SG_ 1959.9 SG] _75.2 ST 13J9,5 SR 1117.9 SS 1076.8

RRT -.9_34 RRF -.9_8| RTF .9320 CRT -.9904 CR5 .9999 CST -.9886

_615.8 R_3 .1410 RI] -,9793 LSA 2032.0 NSA |45.4 5SA 8.7

5_I 2565.1 _2 512.0 THA 134.66 ELl 1725.3 EL2 116.1 kLr 139.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, t968-693

LAUNCH OAT[ FEB 16 1969 FLIGHT TII4E 1|8.00 ARRIVAL DATE JUN 14 J969

HIEL|(XENTRXC CONIC 0ISTANCr 338.867

RL |47o8J LAL ,00 LOL J47.15 VL 27.923 GAL -6.00 AZL 96,43 _ 156.94 ._4A 130.61 ECC .|6758 IN( 6.4349 V! 30.144

tiP 108.94 LAP -2.52 LOP 304.22 VP 37.688 GAP ! ,37 AZP 84.0/t TA¢ 212.61 TAP 9.55 RCA 108,72 APO |52.50 V2 34.785

RC 100,837 eL -36.90 GP 63.73 ZAL 129.12 ZAP 96.35 ITS Z0.63 ZN[ 1!3.69 ET[ 117.37 ZAC 85.66 [TC 159.56 CLP-109.16
PLAN[ TOCENTR I C CON|C

C3 26.872 VNL 5.184 0LA -31.5Z RAL 20.86 RA0 6518.1 V[L 12o176 PTH R.19 V_ 5.995 0PA 57.26 RAP 332.17 £(C 1.4427.

LNCH AZNTH LNCH TIN[ L-I TIM[ INJ LAT |NJ _ INJ RT A_k_ INJ AZl4TH INJ TIN[ PO CST TIN |NJ 2 LATINJ 2 LONG

75,$S 7 7 J 1329,73 19,71 356,67 255,Og 115,11 7 29 11 729.7 22.93 349.23

|O4.45 I0 54 44 5886,98 19.75 280.56 255,09 I|5.09 12 32 51 2287.0 22.94 273.1|

75.55 ? ? 1 1329.13 19.71 356.67 255.09 |15.11 ? 29 11 729.7 22.93 349.23

104.45 lO 54 44 5_6.|16 1_).73 _ _SS.0_ 115'09 |2 52 5| 5287,0 22.94 273.|1

;lO,OO 9 48 56 804.OZ 10,38 312,99 249,76 1L_,75 |0 2 _0 204.0 14.63 _06.42

110.OO 15 12 0 5460,69 29,65 252,ZZ 259,M 107,g5 14 45 1 4860.7 31.80 243,67
OZFFEeENYiAL CC_CTiONS N_O-COURSE [XECUT|ON A¢OJRACY

TOE-J .4542 TRA -._ TC3oJ .1848 BALI .6_9 SGT _?J.O SGR IS4p.? JIG5 ZM.5

ROE 1.1129 mA -.1020 RC5 1,5265 FAU ,05_5 RRT -,I)3Z| IN" -,�Bg$ RTI r ,9455

ro(-J ._9 FRA .IT75 rC5-1.1_0 _ 85;'8 _ L_'?6,7 _ .;!414 R_5 -.M04

BOlE 1.8154 (IRA .4114 BC5 j .7785 rSP -764_ _| _'P_e.e _ 50_.| THA 158.46

k_UNC_ 0_T[ tic 16 1_ fLiGHT TIN[ 1_0.O0

P_LJ'OCI[NTR_( CCNIC OJ[$TAN_ _llJ.O|J

RL 147.81 LAL ./30 _ 147.1_ VL _._/19 GAL -5._17 AZL 97.7| HCA 1_0.06 _4A |50.44 E(C .16756

_P IO8.95 LAP -Z.M LOP 307.311 VP 37._ GAP |.?0 AZP I1_.1'0 TAL 211.82 TAP 1J.88 RCA 108.61

RC 105.240 GL -42,04 GP 67,13 ZN. 124.g_ ZAP _,44 [TS _.63 Z/_ 109,6_ [TIE 121.61 ZAC 83,34
PLANE TO_[NTRXC CO_XC

C5 31,290 VII.. 5.594.0LA -33,46 RAt. _5,09 llUiO 6'r_,2 _ |2.5_ PTH Z,_5 VHP 6,698 OPA 58.56
AZNTH L.NO4 TIN[ L-I TIN[ |NJ I.AT |NJ _ ;NJ RT A,q_ IN; AZNTH IN; TIN[ PO CST TIM

112.2_ 12 O 4,1 5773.M 21],74 Lr/_.M L_.._I J1_1.45 13 _ 53 SJ?4.0

67.71 6 34 48 J51e18_ _.'_ 11.B5 _._ 1J9.44 7 0 7 918.8

112.29 12 0 44 5773,M _0.74 _?Z.5_ _N_._) 119.43 13 36 [,8 5174.0
67.71 6 34 4/! 1518._ _0.72 11,85 _1_._1_ 119,44 7 0 7 g_B.B

11E,29 12 0 44 57"t_.96 _0,74 ZTZ,5B _NS_./)9 119,45 J5 36 58 5174.0
OJFF[RI[NT|AL. O3RR[CT/OI_ N|O-_ [_E(_UT/Ot ACCURACY

TO(-I .6_54 TRA -,_759 TC3-|.|_ _ ,6550 _T L_JO_,? _ |001,6 $G3 Z01.0
RDE J .2734 _ -.2_J_ RC3 1.0776 FAU .04Z33 RRT -.9372 NRI r -.ggO5 RTI r ,9335

ro(-1,8451 F'RA ._ Ir(3-1.1713 BSP gOiO _ L_'6.9 RE3 .14_Z RI3 -.Sffi18

80( 2.2487 _A ._56 84:3 J .5610 FSP "-642 _I_I IM83,4 _ 50Z.6 11'M 142,46

ORBIT O[T[RMINATION _CC_R_CY

ST 1593.2 SR J231.4 SS J093.8

CRT -.9915 CRS _.0000 CST -.9915

LSA 2286,7 NSA 148.8 SSA 6.9

ILl Z009,6 EL2 126.6 _LF 142.36

ARRIVAL OATE JUN 16 1969

IN(: 7.7568 VJ 30,144

APO 152.27 V2 34.784
[TC 162.31 CLP-114.98

RAP 3_5.89 ECC J.5|50

IN; 2 LAT IN; 2 LONG
_4.48 4.62

24.49 2_5.J4

24.4B 4.62
_4.49 265.14

24.4B 4.62

24.49 265.J4

OR'_T 0ETERNXNATXON _CCURkCY

ST 190J.7 SR I_OB.O SS ;094.6

CRT -.99_3 CRS ,9999 CST -.9938

LSA 2550.0 MSA 1_|.5 $SA _.4

ELi 2_04.2 [I._ 135.8 ALF ;45.55

LAUNCH DATE FEB 16 J_9 FLIGHT TII,_ |22._0 ARRIVAL DATE JUN JB ]969

H[LIOC[NTR|C CONIC DISTANCE 551.119

RL ]47.B1 LAL .IX) LOL 147.J3 VL 27.875 GAL "5.75 AZL 99.5_H(_ 163,17 S_

RP JOB.95 LAP -2.75 LOP 310.54 VP 37,649 G_P 2,01A2'P 80,86 TAL 210,94 TAP

RC J05,643 GL -47.62 GP 70.95 ZAL 120.L:_ ZAP 99.87 ITS 35.70 ZAE 105.24 IT[

PLANE TO_ENTR_C CCN_C

C3 38.770 VHL 6.227 0LA -_J),52 RAL _0,29 RA0 6_dI,5 V[L 12,655 PTH 2,30 VHP 7,685 OPA 59.79 RAP 3;8.42 ECC I .638J

LNCH ATNTH LNCH Till[ L-_ TJI_ _NJ I.AT |NJ _ IN; RT AS( IN; A2'NTH IN; T_N[ PO (ST TIN IN; 2 LAT ZNJ 2 LONG

61.19 6 L_Z 5 1670.76 _I,BO 24,_ 272.86 124,40 6 49 _6 1070.8 2_.|6 17.42

I18.81 ]2 54 53 37_O.L_ _0.81 2M.86 272.87 f24.59 14 _ 23 5130.2 23.17 261.99

61.19 6 _ S 1670,76 _,80 24,L_9 _72._ 124,40 6 49 56 1070,8 25.16 17.42

118.81 12 34 55 3730._ _.81 268._ 272,87 124._H) 14 30 23 3130.2 25.17 261,99

61,19 6 22 5 1670.76 ZO,BO 24,29 27'2,86 124,40 6 49 36 1070.8 25.16 17.42

118.81 12 54 55 57_0,_ 20.81 268._N_ 272.87 1_4.59 14 30 25 5130.2 25.17 261.99

DIFFER[NTIAL CORRECTIONS MlO-_ IX[CUT/ON ACCURACY ORB|T OETER_IN_TXON ACCUR4C_

TD(-2.4398 TRA -.OC_JO TC5 -,_l_l _ ,6545 _k';T _562,5 _ |_1,_ _3 |_,8 ST 2245.5 SR 13Jl.3 SS 1080.6

ROE 1,4162 RRA -.4042 RC5 .7840 F/M0 ,05_32 RRT -,9_J7 f_F -,9901RTF ,9G36 CRT -.9926 CR5 .9996 CST -.9956

F02-1.7621 FRA .3777 FC3 -,'_18 _qP 9576 S_ _1073,9 RL_ ,145B R|3 -._841 LSA 281J .9 NSA 15J .4 SSA 4.1
BO_ 2,B210 8RA .4tO| B(3 1,L_4 F3P -SL_ _GI 50_,.6 _._ d_,4 TNA 147.1_ ILl 2396.8 EL2 137.6 ALF 149.80

1_k_.25 ECC .16719 [NC 9.5457 V; 30.144

14.11RC_ 108.48 APO 152.03 V2 34.783

126,61 74C B0.89 ETC 166.10 CLP-121.69

LkUNC._ OATE FEB 16 1969 FLIGHT T_I( |24,00 ARklVAL _ATE JUN 2'0 _969

HELIOCENTRIC CONIC

RL 147.6| LAL .00
108.95 LAP -2.86

RC t08.045 GL -53,43

PL_N_TOCENTR|C COqXC

C3 5_.443 _lL 7.242

LNO_ AZ_TH LNO_ TZH[

5_._0 6 23 _D

;24.40 J5 44 3e

55.6O 6 23 20

124.40 15 44 32

124.40 15 44 5_ 57_9._5 ._ 1e.5_
O|FFERIENT|AL CORRtE(T_CI, J_

T0t[-3.3059 TRA .29_7 TC3 -.766| _ .MI"/'

K0£-I.6697 FR_ .4_05 _C3 -.577J _P 100_

80[ 5.5987 _RA .6576 _(15 .8_5 FSP -4|5

130.03 ECC .16706 IN(12.1145 VJ _iO.144

16.24 RCA J08.32 _PO 151,78 V2 34.783

153,76 7_( 78.12 ETC i72.29 CLP-I_O,9a

0JST/4_ 357.1_3

LOL 147.15 VL Z7.N4 GAL -5.57 kZt. 10_.J1 _ 1_.26

313.70 VP 37.1_1 GAP 2.31 AZP ?_,_ TAt. Z09.9_ T_P

GP 75.26 ZAI, I]4.M ZAP g�.Sg (TS 43.09 ZAI[ 1_0,_7 [T[

OLA -45.41 _ _N_.67 1_) _,_ vr.L |3.J_3 PTH 2.4j VHP 9.149 OP4 _0.71 RAP 309,2! ECC 1.8631

L-! TZM[ JNJ I.AT IN; L(:NG _NJ RT AS( |NJ A_4TH JNJ T|NE PO CST T_N _NJ 2 LAT IN; 2 LONG
1815,37 19.30 33.44 Z_I,.t)Z lZ_).(4J 6 55 34 12J3.4 24.28 zg.11

5739._5 19,5_ _.45 _B4,95 1_D.67 15 Z0 12 5139.3 24,30 262.11

1815.37 19.30 35.44 ;j_4._1_ |_J),M 6 55 34 |ZI_L,4 24.28 29.11
5739.25 19.3_ _,45 _,_3 IL_.$7 15 ZO 12 5139.3 24._O 262.11

1513,37 19,30 35;44 _,_ |_J).l_l 6 53 _4 1r215.4 24._8 29.11

S_T;I_SS,4 _ 1455,_ _3 130.9 ST 2616.0 SR IJ44.9 SS I0_;.;

RRT -,9_E _ -,9_46 RTI r .9751 CRT -,99|5 CRS .998_ CST -.997!

_0t_.6 _5 ,J547 213 -,9673 LSA _039,3 HSA 147.3 554 3.0

SGI 517_,6 SC,2 465.3 THA 155.87 ELI 285_.3 [L2 136,9 ALF J56.49
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL 4. 1968-69J

LAUNC_ DATE FEB 16 1969 FLIGHT T;ME 126.00 ARRIVAL OAT[ tUN 22 1969

HELIOCENTRIC CONIC DISTANCE _3.1B5

RL 147.81 LAL .iX) LCq. 147.15 VL 27.813 GAL -S.40 AZL 106.lZ HCA 169.31 ,gqA

RP 108.94 LAP -Z.95 LOP 316.B7 VP 37.606 GAP 2.58 AZP 14.14 TAL 208.93 TAP

RC 1|0.446 GL -59.00 GP 79.94 ZAL J09.32 ZAP 96.60 ETS 58.87 Zk£ 94.40 [T[

PLANETOCENTRZC CONIC

C3 80.494 VHL B.972 DLA -46.54 RAL 44.3Z RA0 6569.6 VEL J4.L_37 PTH 2.59 VHP

LNCH ATHTH LI_[H TZM[ L-] T114[ |NJ |.AT ]NJ _ |NJ RT ASC |NJ AZl4TH

51.38 6 37 51 1957.71 15.61 45.L_ _.95 J34.42

128.62 14 31 5 5_00.12 15.63 270.55 298.96 134.42

51.38 6 57 51 1957.71 15.61 45.Z2 298.95 |34.4_

12B.62 14 31 5 5800.12 |5.65 270.55 29_._N5 |54,42
51.38 6 57 51 1957.71 15.6| 45.L_'Z L_.95 |34.42

J2B.62 J4 3J 5 580D°J2 J5.63 770.55 _J_.96 J34.42

OZFFERENT|AL CORR[ET]ON$ M|0-OOUI_ ELOCUTION ACCURACY

TOE-4.6423 7RA X.0077 T(5 -.4772 6_L/ _5415 SGt 3L_24.6 _aR J39.6 $4;3 |00.8

ROE .79B4 RRA -.6489 RE3 .15_ FAU .0l_)g RRT -.B57| W -.9|96 RTI r .9877

r0E-1.5903 FRA .5471FC5 -.15{]5 BSP 10501 _ 333_.1 1_3 .1131RI3 -.9814

806 4.7105 8RA 1.1985 DE3 .5032 FSP -517 _,l 3305.3 _ 4_.0 THA J67.21

129.85 ECC .16692 |NC16.J246 Vl 3D.|44

18.24 REA 10B.t6 APO 151.50 V2 34.784

147.25 ZAC 74.72 ETC 185.11CLP-I48.B5

J1.493 0PA 60.75 RAP _97.7t ECC 2.3247

|NJ T|I4E PO CST TIN TNJ 2 LAT IN| 2 LONG

7 JO 29 1357.7 2J.J2 39.52

|6 7 45 52"00.1 21.14 264.85

7 |0 _9 1357.7 21.J2 39.52

16 ? 45 5;_0.1 21.i4 264.85

7 10 29 1557.7 21.12 59.52

|6 7 45 5L_Ool _J,J4 264,85

ORBIT 0ETE_INAT_ON ACCURAC_

$7 297B.J SR 541.0 SS |019.8

CRT -.9698 ORS .9816 (ST -.9985

LSA 3191.0 MSA J37.6 SSA 2.a
ELl 5024.0 £L2 129.9 ALF 169.99

LAUNCH DATE FEB J6 J969 FLJG4,rr TJN_ JZB.00 ARRZVAL OATE JUN 24 |969

HI[L|OCENTR[C CONZC 0_$7M¢i(_ y_).o'r3

RL :I47.Bt l.AL .00 LOL |47.|5 VI.- 2?.Te| GAL -5.Z0 AZL 113.21 HCk 177.76 StlA 129.60 ECC .16669
RP J08.94 LAP -3.04 LOP 520.03 VP 37,_4 GAP 2,8_ AZP (_.98 T_L _?.74 TAP _,00 RCA 10P.O0

R_ J12,B44 _L -63.J5 _P B2o7_ ZAL J0_,_ 7AP _,90 [T_ _4,79 2AE _6,B5 _7_ |_,9_ 74( 69,95
PLAN_ T(_ENTRJ C CON|¢

(3 _49.368 W.IL J2._'2 0¢.4-47.76 R4L _,_ RAO 65?0.6 VI_L _6.4_3 PrH E.87 V_ ;5.7;E OP_ 56.77

LNCH _2'MTH LNCH T_ME L-| T]14[ IN| LAT [NJ L(_NG ]NJ RT AS(: [NJ AZMTH ZNJ TIME PO CST TJN

49.79 7 6 6 Z099.04 9.C_ 52._I0 313.90 137._0 7 41 5 1499.0

1_0.21 15 lO 30 625.44 9,51 297.24 313.91 |37,(Xi 15 _0 56 25.4

49.79 7 6 6 Z099,04 9,66 52,_ 513.90 157.0D 7 41 5 149_.0

J30,2J 15 JO 30 6,?5,44 9.67 297,24 3J3,9J J37,00 J5 20 56 25,4

49.79 7 6 6 Z09_.04 9.645 5_,_0 313.9_ 157.00 ? 41 5 1499.0

l_k0.2! 19 10 50 625.44 9.67 297._4 513.9J 137,00 15 _0 56 25.4
OIFIrk'R_NT|AL _CT;ONS N|O--(.OU_ EX_CUT|ON ACCURACY

TO1[-5.6545 TRA 2.2469 TC3 -.149| BAU .2985 _GT 31_0.8 _ 1459,9 $G5 76.5

Ro_-5.06_O _RA ,_5 RE5 -.0154 F_ ._0488 _RT .9329 RRF .9"_ZJ R_ ,9986

r0£-1.584B FRA .6835 FC5 -.0_5 8_P 10704 _ 34;_7.3 R23 -.0_96 RI3 .9949

8.45|8 _RA 2.2766 _(3 .J499 F_ -Z4_ _l 3393.5 _1_ 480,5 7HA 24.25

INC23.2125 v| 30.144

APO 151.21 V2 34.7B6

£TC 2JB,63 (LP J61,37

RAP 283.75 EC( _.458_

[NJ 2 LAT IN| 2 LONG
15.46 47.27

15.47 292.00

J5.46 47.27
J5.47 292.D0

15.46 47.27

|5.47 29_.00
OR_|T DETERNINAT|ON ACCURA(_

St 2697.5 SR 1459.0 SS 1027.1

CRT .9925 CRS -.9907 CST -.9999

LSA 5Z|6.B MSA 160.J SSA 1.6

ELt 3048.? £L2 _4.9 _LF _O.O_

LAUNCH DATE FEB 16 19_9 FLIGHT TIME |_0,00 ARRIVAL 0ATE tUN 26 1969

HELIOCENTRIC CONIC

RL 147.8l L4L .00

RP JOB,93 LAP -3,J2

R_ |J5.219 GL -62.59

PLAMETOCENTR_( CONIC
C_ 375.J23 VHL 19.316

LNO4 ATMTH LN_H TIHE

54._6 7 5J 54
125.64 15 22 55

54.36 7 5| 54

165.64 15 22 55

54.36 7 51 54

125.64 15 _Z 55

LOL 147.15 Vk 27.746 GAL

LOP 323.2'0 VP 57.56l GAP

GP 75.44 ZAL 9B.|5 ZAP

DISTANCE 374.676

-4.94 AZL 128.54 HCA 174.97 SNA 129.56 ECC .166_9

2,98 AZP 5J,77 T_L 206._7 TAP 2J.24 REA lO7,$P

94.66 ET$ 148.27 ZAE 75._0 ETE 252.25 ZAC 61.64

OLA -44.52 RAL 60.I0 RAD 6572.0 V_L 22.656 PTH 5.25 WIP 24.687 0PA 51.90

L-| T[ME [NJ LAT [NJ LOMG |NJ RT AS( _NJ AZMTH [NJ TIME PO _$T T|N

2J84,99 3,D3 53,74 326,97 334,24 B 2B J9 J585,0

796.78 5.05 306.49 326.99 134.24 15 _6 12 |9_.8

2184.99 5.05 53.74 5_6.97 154.24 8 "38 J9 _585.0

796.7B 3.05 _O6.49 3_6.99 154.24 15 _ 12 196.8

ZIB4.99 3.05 53.74 576.97 154,24 8 _8 J9 JSBS.0

796.7B 5.O5 _106.49 526.99 |54.24 15 56 12 196.8
DIFFERENTIAL CORRECTIONS

TDE -.2J29 TR4 2,D6J9 T(3 -.DD�J _U .5987

ROt[-9.590_ RRA 4.2161 RC5 .1197 FALP.010|7

rOE-I.8_O0 rRA I,OSl5 rE3 .0'236 _.SP 10817

_OE 9.5927 BRA 4.6955 BE3 .t_O0 FSP -|92

INC38.3404 Vl 30.144

APO |SO.B5 v2 34.789

ETC 271.25 CLP 108.84

RAP 267.99 ECC 7.1407

IN| 2 LAT IN| _ LONG

B.59 4B.37

B.60 301.12

8.59 40.37

8.60 _01.12

8.59 48.37
B,60 _0t.12

CR_IT D_TERNINATION AC(URACv
ST 2_F4.J _ _,_1.3 _$ JJ77,4

CRT .4146 CRS -.99BB'CST -.45_2

L,S_ 3070.7 _SA 245.1 554 .5

ELI 2B36.4 EL2 240.2 ALF 87.77

HI0-O0uRS_ EXECUT|ON ACCURACY

S_T B37.9 _ 332D.7 .%3 59.8

RRT .5_0G RRF ._538 RTF .6671
SC_ 3429.6 RZ5 -.0787 RI3 .9968

•%1 5359.6 S(R 690.5 THA 81.09

LAUNCH DATE FEB 16 1969 FLIGHT TIME 15_o_ ARRIVAL. DATE tUN 2B 1969

HELIOCENTRIC CONIC

RL 147.81LAL .DO

RP J08.92 LAP -3.J9

RC 117.630 GL -48.57

PLANETOCENTRZC CONIC

C5J279.977 VHI.. 35,777

LNO4 AZ'NTH LNCH TIME
84.0= _O 55 49

95.99 _2 53 2A

100.00 12 0 3

100.00 14 9 51

JIB.DO l! 50 57

JJOoOO J6 35

0ISTkNC[ 379.255

LOL 147.15 VL 27.711 GAL -4.46 kZi. 166.17 HEk 176.72 ,_4A leg.|! ECC .1639B IN(76.1717

LOP 326.56 VP 37.557 GAP 2.86 AZP |3.85 TkL 203.86 TAP _.57 REA 107.94 APO 150.29

GP 5_.94 ZAL 94.02 ZAP 92.45 ETS J70.97 ZA_. 53.10 ETE 251.89 ZkC 44.24 ETC 300.04

OLA -2B,B9 RAL 6J ,_5 RAO 65_3,J Vl_L 37,433 PTH 3,54 VHP 45,242 DP_ 32,75 R_P 253,25 ECE22,0652

L-_ TIME IN| LAT |NJ LCNG |NJ RT AS_ |NJ AZNTH IN| TIME PO C$T TIM |NJ 2 LAT IN| 2 L.ONG

J7_2.1_ -.54 |5.66 3_ |18.89 J! _ 4| I/3_.J 5.3_ 9,0?
1409.84 -.52 352.05 55_.62 118.89 17 56 54 80_.B 5,53 345.46

1517.16 -_.56 5_6.07 378.73 119.01 17 25 _0 917.2 -3.63 349.48

1100.05 6.4B 333.07 336.52 119.24 14 2B lJ _.0 10.33 326.39

1545.7B -17,L_Z 35_.65 323.J4 120.00 12 16 43 945.B -15.|0 345.96
644°J7 |$,JJ _O4.J| 54_,J5 J_0,57 J6 46 JJ 44.2 L_O.D4 297.20

ORBIT OETERt4_N,_TION ACCURAC_

$7 79A.2 SR _BTB.4 SS ISZD.7

CRT -.9575 CRS -.999B EST .9521

LSA 2534.0 MSA 225.0 SSA .6

ELl =°02B.3 EL2 212,7 ALF J12.29

D|FFERENTIAL CORRE:CT|ONS

TOE 4.9_78 TRA .L_I T(3 -.07IB BAU 5.5956

RO-11.2775 RRA 9.5777 RE3 .197_ FAA_.OSg?6

FOE-2.3237 FRA 2.06_B FC5 .0404 _P _l

BOE12.5192 BRA 9.3805 _5 .210t FSP -164

NIO-_ EXECUTION ACCURACY

d;_7 946.6 _ _63.7 SG5 _;2.1
I_r -.7"/_ I_r ._995 R1T -.7496

_016.1 R_3 -.0840 R13 .9964

•%J 2959.0 S_,2 5B4.5 7HA |04,BB

Vl 30.144

V2 34.792
CLP 94,17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

.AUNCH GATE FEB J6 1969 FLIGHT TIMI_ 134.0[] ARRIVAL CATE JUN 30 1969

HEL|OC'ENTRIC CONIC DISTANCE 369.665

RL 147,81 LAL ,00 LOL 147.15 VL ?7.674 GaL -5.16 AZL 36.?I HCA )84.03 ._A 1?d.d6 ECC .17186 1NC53.7908 Vl 30.144

RP 108.9| LAP -3.75 LOP )79.53 VP 37.513 GAP 4.33 AZP 143.77 TAL ?06.38 TAP _0.4J RCA I06.71 4PO ISJ .00 v? 34.796

RE JZO.OI5 GL 57.54 GP -67.24 7AL 96.19 ZAP 95.|7 ET5 183.82 7AE 70.30 ETE 103.04 ZAC 8! .97 ETC 69.26 CLP J03.47
PLAN[ TCK_ENTR | C CONIC

C3 694.707 VHL 26.357 CLA 67.91 RAL Z.44 RA0 657Z.7 VEL 28.566 PTH 3.4? VHP 3_._515 0PA -80.20 RAP 167.JZ ECC12,4331
LNCH AZMTH LN_H TIHE L-I T[M_" INJ L4T INJ LONG INJ RT 45C rNJ 4ZHTH INJ TZI,E PC) CST Tj'N .rNj _' LAT tNJ _ LONG

75.79 14 _6 _3 5055.O2 -.85 24§,)6 ?77.)1 Z_.O9 |6 ! _ 4455,0 -51.76 242.75

154.71 0 57 58 3315.75 -.84 97.89 ?7?.09 27.09 1 53 14 7715.8 -8.25 95.28

25,?9 14 36 53 5055.0? -._5 _45._ _7?.11 ??.09 16 I 8 4455.0 -8.26 242.75
154.7! [] 57 58 3315.75 -,84 97.89 171.09 ??.09 ] 53 14 7715.8 -8,?5 95.28

15.?9 14 36 53 5055.0? -,85 ?45.36 27?.1_ 2,_.09 16 l 8 4455.0 -8.?6 ?4?,75

154,71 O 57 58 3315.75 -,84 97.89 ?7_.09 ??.09 | 53 J4 27J5.8 -_.25 95.251

OIFFEt_ENTI4L CORRECTIONS MZ_-COURS_ EXECUTION /_CCUR4CY C_I]IT CETERMZN4TION ACCUR40"

T(3£-1.3487 TRA 1.5833 TC3 -.0749 B4U J.9||9 SGT |039.0 _ 335_,5 _3 56.3 ST 401.8 SR 7810.0 55 1547.P1

RO-!?.7364 RRA Z.7638 RE3 -.19|7 F4U-.077Z5 RRT .7673 R_ -.999fl RTF -.753] CRT .8356 CRS 1.0000 CST .8377

FOE ?.5177 FRA -.5764 FC3 .0340 BSP 10875 5G8 3509,8 R_3 -.0679 RI3 -,9974 LSA 3??5.6 M54 720.? SSA I .2

BOE12.8076 t_RA 3.1857 BC3 .2058 FSP -183 ,_,l 3449.6 SG_ 647.5 THA 76.13 ELl 7630,J EL_ 119.! ALF 83.1_

LAUNCH DATE F£(3:16 J969 FLIC_T TINE 136.00 ARRIV4L C4TE JUL 2 1969

/'_LIOCENTRIC CONIC DISTANC£ 394.9]0

RL 147.511 LAL .{30 LO,.. J47.15 VL 27.636 GAL -4.8I AZL 59._l H(/L 186.45 ,_A J88.59 ECC .170_6 INC30.7858 Vl ]0,144

RP 108._9 LAP -3.]0 LOP 337.70 VP 37.490 GAP 4.39 A2'P |20.63 TAL ?04.57 T_P 31,07 Re4 J06.6? _PO !50.57 V? 34.800
RC !22.394 GL 63.55 GP -79.47 Z4L 99.75 ZAP 9_.97 ETS ?54.77 ZA£ 85,80 ETE 133.55 Z4C 94.06 £TC !OJ .78 CLP 141 .29

PL4NETO(6NTRZC CONIC

C3 147.819 VHL I5.747 OL4 67,30 RAL 341,40 RA0 6571.4 EL 19.2|3 PTH 3.09 VHP 18.971 0P4 -76.?l R4P 84.05 EGG 5.O78S
LNCH 4ZNTH LN(H TII_ L-I TIN? JNJ L_T IN! LONG IN! RT _S_ IN! _TH IN! TIH_ PO CST TIM /NJ ? LAT INJ 2 LONG

26.OO 13 14 30 4953.79 -7,06 _42.76 _48.44 2_,88 54 37 4 4353,8 -!4.47 E39.98

J54.00 13 28 3_ 3_19.g(3 -7.06 96.07 248.4_ 72.88 24 2"Z I_ :2618.9 -!4.41 93.28

76.00 13 _4 ]0 4953.79 -7.06 24_.76 248.44 2_.88 J4 37 4 4353.8 -|4.42 239.98
!54.00 73 ?B 32 3_18.90 -7.06 96,07 749,4_ ?_o98 ?4 _? 1! 7618.9 -14.4J 93._8

26.00 13 14 ]0 4953,79 -7.06 _42.76 _48.44 Z?.98 |4 37 4 4353.8 -14.4_ 239.98
154.00 73 ?B 37 _E18.90 -7,06 96.07 248.4_ _.88 _4 _? JI 7618.9 -J4.4J 93._

OIFFER1ENT IAL CORRE(TIONS M[0-CO./RE ELOCUTION ACCURACY ORBIT OETERNIN4 TION 4CCUR4CY

TOE 3.1_10 TR_ _.507_ TC3 -.OISI 84U .1947 S,GT 1_43,7 _ _|_.9 ,._3 70.9 ST jJ55.8 SR ?047.8 SS 900.7

ROE-4.9897 RR4 3.]060 RC3 -.0568 FAU .00|08 RRT -.7939 RRF -.9864 RTF .8794 CRT -.9390 CRS .9978 CST -.973.$

FOE !.4154 FR4 -.6759 FC3 -.0038 BSP 1!909 _ 38_|.0 R23 -.1038 RJ3 -.9936 LS4 _489.4 HS4 351.3 SSA 1.7

8OE 5.90!4 8R4 3.3448 B(3 .0588 FSP -'_79 ._,| 3750.9 ,_G# 7"_9.5 TH4 |05.90 ELI 73?0.9 EL2 349.9 4LF J18.69

L_UNCH 04TE FEB t6 J969 FLIGHT TI_ J38.00

HELIL"_ENTR]_ CONIC 0|STAN(E 400.65?

RL 147.81 L_L .O0 LOL 147.15 VL _7.596 G4L -4.54 4ZL 68.96 I._A 189.33 ,T_4

RP 109.88 L4P -3.34 LOP 335.87 VP 37.466 G4P 4.58 42P 1i0.76 T4L ?03.09 TAP

RE 124.766 GL 67.57 GP -76.46 Z4L |03.17 Z4P 103,49 ETS 777.84 Z4E 94,9? ETE
PL4NE TO_£NTRI C CONIC

C3 123.9(39 VHL ]1.J3| 0Lk 64.01 R}L 338.91_ R4D 6570.3 VEL |5.660 PTH ?.7_ VHP
LNEH _ZNT_

29.86

150.14

?9.86

1§O.14

29.86

!50.14

O ! FFERENT I_L

T0E 3.7787 TR_-?.Tf177

RDE -.?07_ RR4 .9103

FOE 1.2095 FRA -.7199

80£ 3.784l BR4 ?.9104

LAUNCH 04T E FEB 16 1969

HEL I(_ENTRI C CONIC

RL |47._| L4L .00

RP 108,86 LAP -3.37

RE 127.1_B GL 39.54
PL4NE TO(ENTRI C CONIC

C3 76.57? VHt. 8.755
LNO4 A_I"H LNO_ TINE

33.61 13 33 34

546.39 _3 11 _

33.61 13 33 34

146.39 _3 I5 _3
33.61 13 33 34

546.39 _3 5| 35

LNwCH TIHE L-I TIME IN! LAT

!3 13 39 48?5.04 -13.9!

73 10 5 3!J6.9_ -13.90

13 13 39 48'_.04 -|3,9l

23 J0 5 3116.97 -13.90

13 ]3 39 48?5.04 -]3.91

73 I{3 f 3116.97 -13.90
CORRECTIONS

TC3 -.Z761 B4U .3769

_c3 .07S6 F4U .01404

FC3 -.O981 8SP 11470
8c3 .?775 FSP -]03

4RRIVAL CATE JUL 4 1969

128.32 [CC .17084 1NCZl.0382 VI }0.144

37.47 RC* 106,40 4PO 150.25 V2 34.805

JgJ.0j Z4C J00.4| [TC J60.34 CLP-|75.33

J3,_41 _P4 -68,?? R4P 63,70 ECC 3.039?

|NJ LONG IN! RT 4SC IN! _2"NTH |NJ TIN_ PO CST T|N IN! _ L4T |NJ ? LONG

237.|3 242.06 26.84 J4 34 4 47?5.0 -21.02 233.69

94.73 747.04 ?6.84 24 ? 2 25]6.9 -Zt,0l 91.29

237_J3 ?42.06 26.84 J4 34 4 4225,0 -21.02 233.69

94,73 24_,04 ?6.84 ?4 ? ? 7516.9 -21.01 91.29

_37.13 142,06 76,84 14 34 4 4775,0 -?J.O? 233.69

94.73 _42.04 _6.84 ?4 ? ? 7516.9 -?J.0J 91.29
H|0-COLMSE EXECUTION ACCURACY ORBIT OETERMIN_TION 4CCUR4CY

SGT _811.3 SQR 5099.0 SG3 92.7 ST 7174.? SR 343.9 SS 769.1

RRT -.9000 _ -.8493 RTF .993! CRT -.6967 CRS .6399 CST -.997l
3966,6 R_3 -.13_8 R13 -.9895 LS_ 2]|7.9 HSA ?53.5 554 2.0

SGI 3939.4 SG2 463.5 THA J65,74 ELl ?587.6 EL? ?45.2 4LF 173.63

FLIGHT TI_E I40.00 4RklV4L 04TE JUL 6 1969

0IST_NC£ 406.505

LCL 147.15 VL ?7.596 G_L -4,_O AZL 74.0? HC_ 592.35 SH_ |28.05 £CC .17117 1NC15.9377 V! _O.144

LOP 339,04 VP 37.44_ G_P 4,_0 _ZP |03.58 T_L 20!.69 T4P 34,04 RC_ 106.!3 4PO |49,97 V2 34.81J

GP -70,47 2AL 506.04 ZAP 10_._7 ET$ 294._'_ Z_ 105.36 £T£ ?]I.Z? 74C 104.73 ETC !8J.65 CLP-!59.64

0L4 60.84 R_L 341,7l R_0 6569,5 VEL 14.068 PTH 2.57 VHP |0.344 0PA -6J ,?8 R4P 54.44 ECC _.2607
L-I TIN? |NJ I._T
4706.06 -19.59

_.7ll -19._7

4706,06 -19.38

_028.78 -19._7

4/'06.06 -I 9.58

]028.78 -19.fl7

0IFFERENTI4L CCI_REC TION$

TO£ 2.8939 TR/_-2.538_ TC3 -._703 8/_J ._9|6

ROE ,82|3 RRA -.09_J RC3 -.09_3 FAU ,0_387

FOE 1.2_8_ FR_ -.Tfl_O FC3 -.2698 8_ 528|8

BO£ 3.0101 BR_ 2.3403 8C_ .5779 FSP -39_

IN] LONG INJ RT ASC INJ */WTH IN] TIME F_ CST TIM" IN] ? LaTINJ 2 LC_G
230.85 _40.£7 31.54 14 52 0 4106.1 -26.36 ?26.66

9_.B6 240._5 35.54 24 2 24 ?4?B.B -26.35 88.67

230.83 240.27 3|,14 |4 52 O 4106.1 -76.36 226.66

92._ _,10._5 3].I4 _4 2 24 24?8.8 -26.35 88.67

E_0._ _40,27 31.14 14 fl_ 0 4106.! -26.36 226,66

9"_._6 _40,25 31.14 _4 2 ?4 24?8.8 -26.35 88,67

MID-COURSE E_ECUTION _CCUR_CY ORBIT 0ET[RN|N4TION 4CCURACY

_GT 40_B.4 flGR _76,5 SG3 5|9.0 ST ?154.9 SR 539.1 SS 773.5

RRT ._7_ RRF ._089 RTF .9819 CRT .9116 CRS -.9594 CST -.9905

S_ 40_9.4 R_3 .1634 R|3 .9836 L54 ?340.7 MS4 731.9 SSA ?.6

_| 4048.6 ,_ 4|1._ TH4 3,76 EL| Z?JO.8 EL? 216.1 4LF 17,97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES HVOL 4, 1968-69

LAUNCH CATE FE6 16 1969 FLIGHT TIME 142.00 ARRIVAL LATE JUL H 1969

HELIC(ENTRIC CCI_IC

RL I47.81 LAL .00

RP I09.84 LAP -3.39

RC I29.481 GL 56.13

PLANE TOfENTRIC CONIC

C3 53.817 VHL 7.3}6

LNCH AIMTH

37.00

143,00

37.00

Ia3.00

37.00

143,DO

OIFFERENTIAL

TCE 2.444Z TRA-2.2477

ROE .9042 RRA -.2821

FEE I.]O32 FRA -.7636

_CE 2.6061 BRA 2,2655

CISTANCE 412.405

LOL 147.15 VL 27,516 GAL -4.06 AlL 77.18 HCA 195.43 SMA 127,77 EEL .I7170 INCl2.8226 Vl 30.144

LOP 342.21 VP 37.418 GAP 5.03 AlP I02.37 TAL 200.3I TAP 35,74 RCA I05.84 APO J49.7J V2 34.818

GP -64.28 ZAL 108.27 lAP 113.06 ETS 301.12 ZA£ 106.85 ETE 216.39 ZAC 102.13 ETC 188.04 CLP-154.49

OLA 58,0! RAL 345,65 RAG 6568.9 VEL 13.235 PTM 2.A2 VHP 8.691CPA -54.97 RAP 48.89 £CC 1.8857

LNCH TIME L-] TIME ]NJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PC% CST TIM INJ 2 LAT INJ 2 LC,NG

J3 57 59 46,05.06 -23.74 224.60 239,72 35.37 15 14 4A 4005.1 -30,17 219.67

23 ld 57 2960.37 -23.72 90.83 239.70 35.36 24 8 18 2360.4 -30.15 85.90

13 57 59 46(35.06 -2].74 224.60 239,72 35.37 15 14 44 4005.1 -30.17 239.67

23 18 57 2960.37 -23.72 9q9.83 239,70 35.36 24 8 18 2360.4 -30.15 85.90

13 57 59 4605,06 -23.74 224.60 239.72 35.37 15 14 44 4005.1 -30.17 219.67

23 18 57 2960.37 -23.72 90,83 239.70 35.36 24 8 18 2360.4 -30.15 85.90

CCIRR[CT]ON5 HIC-COL)R.S_. EXECUTION ACCURACY L%qGIT DETERMINATION ACCURACY

TC3 -.9565 BAU .7072 ._vT 4073.2 SGR 884.2 SG3 I47.1 ST 2152.7 SR 717.2 SS 805.4

RE3 -.2262 FAU .03_73 RRT .8862 RRf .9586 RTF ,9741 CRT .9538 CRS -.9894 CST -.9873

FC3 -.5265 B&P 13293 568 4168.1 R_3 .1873 RI3 ,9778 LSA 2396,9 MSA 227,8 SSA 3.3

8C3 .9829 FSP -496 S61 4148.6 SG2 402,2 THA 10.99 ELI 2259.7 EL2 205.3 ALF 17.78

LAUNCH LATE FEB 16 1969 FLIO4T TIME 144.D0 ARRIVAL CATE JUL IO 1969

HELIOCENTRIC CONIC

RL I47.8! LAL .00

RP 108.82 LAP -3.39

RE 131.823 GL 52.77

PLANE TOfENTRIC CONIC

C3 41.092 VHL 6.4]0
LNOY AZMTH LNCH T_W£

40.02 ]4 22 40
139.98 23 27 IB

40.02 14 _2 40

139.98 23 27 18

40.02 14 22 40

139.98 23 27 18

CISTANfE 418.332

LOL 147.15 VL 27.474 GAL -3.82 AlL 79.27 HCA 198,54 SMA J27.49 ECC .17236 INC10.7300 Vl 30.144

LOP 345.38 VP 37.394 GAP 5.27 AlP 100.19 TAL 198.91 TAP 37,45 RCA I05.52 APO 149.47 v2 34.825

GP -58.5I ZAL 109.88 lAP 117.69 ETS 304.19 /AE Ill.21 ETE 217.25 lag Ill,04 ETC 190.26 CLP-152.82

OlFFERENTIAL CORRECTIONS

TDE 2.2906 TRA-1.9383 TC3-1.291! BAU .7271

ROE .8760 RRA -.2405 RE3 -.2909 FAU .03713

FOE J,4242 FRA -,6_52 FC3 -,782} 9SP JJ3_

BOE 2.4524 8RA 1.9532 Be3 1.3235 FSP -449

OLA 55.52 RAL 349.79 RAO 6568.6 VEL 12.746 PTH 2.32 VHP 7.676 CPA -49,]5 RAP 45.32 ECC 1.6763

L-I [If4C [NJ car [NJ LONG [NJ RT AS(" [NJ A_4T_ [NJ TIM_ PO CST TIM l_J _ cAT [NJ Z LL_'6

4521.03 -26.62 218,71 239,67 39.29 15 38 1 3921.0 -32.69 213.12

2909,33 -26.61 88.89 239.65 39.29 24 15 48 2_9.3 -32.68 83.30

4521.03 -26.62 218,7! 239.67 39.29 15 38 ! 3921.0 -32.69 213.12

2909.33 -26.61 88.89 239.65 39.29 24 15 48 2309.3 -32.68 83.30

4521.03 -26.6_ 218.71 239.67 39.29 15 38 I 3921.0 -32.69 213.12

2909.33 -26.61 88.89 239.65 39.29 24 15 48 2309.3 -32.68 83.3_

MI0-CCURSE EXECUTION ACCURACY C_8IT 6ETERMINATION ACCURACY

56T 4036.9 SGR 946.8 SG3 167.6 ST 2244.3 SR 791.3 55 870.6

RRT .8850 RRF .9668 RTF .9614 CRT .9618 CRS -.9948 CST -.9847

SGB 4146.5 R'23 .2279 RI3 .9667 LSA 2522.9 MSA 236.9 SSA 4.0

SGI 4124,0 SG2 431 ,5 THA II .86 ELI 2370.9 EL2 204.9 ALF 18.88

LNCM 47MTH LNCM TIME L-I TIME INJ LAT

42,71 14 46 33 4450.73 -78,57

137.29 23 35 49 2H71.99 -28.56

42.71 14 46 33 4450.73 -28.57

137.29 23 35 49 2871.99 -28.56

42.71 14 46 33 4450.73 -28.57
137.29 23 35 49 2871.99 -28.56

CIFFERENTIAL CORRECTIL"e4S

TEE 2.0665 TRA-1.8248 TC3-1.7939 _AU .8165

RCE .7535 RRA -.2405 RE3 -.4058 FAU .04589

FEE 1,3984 FRA -.6833 FC3-1.1964 BSP 13487

6OE Z.1996 6RA 1.8405 6C3 1.8393 FSP -645

HELIOCENTRIC CONIC CISTANCE 424.245

RL 147.81 LAL .00 LC)L 147.15 VL 27.432 GAL -3.57 AlL 80.78 HCA 201.67 SHA 127.2I ECC .17318 INC 9.2215 Vl }(3.144

RP 108,79 LAP -3.39 L(_ 348.56 VP 37.370 CAP 5.51 A_P 98.58 TAL 197.51 TAP 39.18 RCA I05.]8 AP© 149.24 V2 34.833

RC 134.153 GL 49.59 GP -53.25 ZAL ]I0,94 Z O_ 122.08 ET5 305.93 7AE 114.79 ETE 216.45 7AC 113.63 ETC 190.91 CLP-IS?.GH

PLANE TL-'_ENTRIC CONIC

C3 33.205 VHL 5.762 CLA 53.34 RAL 353.85 RAG 6568.3 VEL 12.433 PIN Z._5 VHP 7.028 6PA -43.79 RAP 42.97 ECC ].5465

INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PL_ CST TIM INJ 2 LAT INJ ? LL'WqG

213._3 239.96 42.83 16 _ 44 3850.7 -34.28 207,15

87._ 239.94 42.83 24 23 AI 2272.0 -34.27 81.05

213._] 239.96 42.83 16 _ 44 3850.7 -34.28 207.15

87.?0 239.94 42.83 24 73 41 2272.0 -34.27 81.05

213.30 239.96 42.83 16 0 44 3850.7 -3a.28 ?_7.15
87.2(.] 239,94 42,83 24 23 41 2272._ -34.27 81.05

MIO-COURSE EXECUTION ACCURACY CW_IT CE TERMINATION ACCURACY

SGT 4210.7 SGR 969.8 SG3 I95.7 ST 2248.8 SR 759.0 SS _69.1

RRT .9118 RRF .9754 RTF .96li ERr .9667 CRS _.9966 CST -.p_a_

568 4321,0 R_3 .2227 RI3 .9656 LSA 7518,0 MSA 221.7 SSA 5.0

SOl 4:}03,4 SG2 389.6 THA 11.96 ELl 2366.2 EL2 184.5 ALF 18.18

LAUNCH LATE FEB 16 1969 FLIGHT TIME 148,00 ARRIVAL LATE JUL 14 1969

HELIOCENTRIC CL"INIC

RL 147.81LAL .OO

RP 108.77 LAP -3.38

RC 136.47I 6L 46.64

PL_N£TC_ENTRIC CONIC

C3 27.926 VHL 5.284

LNCH AFMTH LNCH TIM([

45._6 15 9 25

45.06 15 9 25

J34.94 _3 44 30

45.06 15 9 _5

134.94 23 44

OISTANCE 4,._3.J64

LL"A. 147.15 VL 27.390 GAL -3.32 AlL 81.92 HCA 204.80 SMA 126.93 ECC .I 7411 INC 8.0777 VI 30.144

LCP 351.74 VP 37.347 GAP 5.75 AlP 97.34 TAL 196.09 TAP 40.89 REA I04.83 APO 149.03 VZ 34.54!

GP -48.53 ZAL 111.48 lAP J26.15 ETS 307,14 ZAE 117,7_ ETE 214.92 7AC 116.01 ErE 1_].91 CLP-152.99

CIFFERENTIAL CORRECTIONS

T_E 1.9607 TRA-1,6665 TC3-2._451 8AU .8555
ROE .6688 RRA -.1954 RC3 -.4588 FAg ,05064

FOE 1.3979 FRA -.6110 FC3-1.5699 8SP '3802

_OE 2.0716 BRA 1.6779 BE3 2.2915 FSP -712

OLA 51.46 RAL 357.81RAO 6568.1 VEL 12.219 PTH 2.20 VHP 6.606 CPA -38.89 RAP 41.50 ECC 1.4596

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ _ LAT INJ ? L,_"_IG

4391,37 -29,87 208.46 240.59 45.94 16 22 36 3791.4 -35.75 201.84

284_.47 -29.86 _5.7H Z_O.GT _5.93 Z_ _I 55 Z64_.5 -35.24 79.16

4391.37 -29.87 208.46 240.59 45.94 16 22 36 3791 4 -35.25 ?(11.84
2844,47 -_9.86 85.78 240.57 45.93 24 3I 55 Z244.5 -35.74 79.16

4391.37 -29.87 _-_'_8.46 240.59 45,94 J6 22 36 5791.4 -35.25 ?01.84
2844.47 -29,86 85.78 240,57 45.93 24 3I 55 2244.5 -35.24 79.16

MI0-COURSE EXECUTION ACCURACY ORBIT CETERHINA TION ACCURACY

SGT 4307.9 SGR 936,2 S63 214.8 ST 2298.0 SR 732.4 SS 884.5

RRT .9119 RRF .9732 RTF .9563 CRT .9692 CRS -.9976 CST -.9837

568 4408.5 R23 .2299 RI3 .9604 L5A 2559.8 MSA 216.6 SSA 6.0

SG] 4392.4 562 376,8 THA 11.29 ELI ?405.7 EL2 172.3 ALr 17.?6
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4, 1968-69

LAUNCH C4TE FEB 16 J9G9 FLIGHT TIME 150,00

HELIL"_ENTRIC CONIC DISTANCE 436.077

RL J47.8| LAL .00 LOL |47.15 VL _7.347 GAL -3.05 AZL 82.82 HCA 2O7.95 SHA 126,65 ECC

RP 10d.74 LAP -3°]6 LOP 354,9J VP 37.3_4 GAP 5.99 AZP 96.35 TAL 194.64 TAP 47.59 RCA

RC J38.77_ GL 43.92 CP -44,33 ZAL I||,55 ZAP |29.90 ETS 308.08 ZAE 120.10 ETE 2J3.07 ZAC
PLANE TOCENTR[C (L-'_W|C

C3 74.188 VHL 4o9J8 CL4 49.84 R4L 1.57 R40 6568.0 VEL 12.065 PTH 2.16 VHP 6°3]3 0PA
LNCH AZMTH LNCH TIME L-| T|N[ ZNJ L4T

47oll 15 31 19 4340.69 -30.74

112.89 73 5] 27 2824.07 -]0.73
.47.11 15 3J 19 4340,69 -30.74

132.89 23 53 27 2824.07 -_0.7_

47.11 15 3! 19 4340.69 -30.74

132.89 23 53 27 2824.07 -30.73

CJFFERENTIAL CCRRECTJCNS

ARR]VAL CAIE JUL |6 19_9

TCE 1.8839 TR4-1.5195 7C3-_.70_4 BAU .8881
ROE .5967 RRA -.1525 RC3 -.4887 F4U .05393

FOE 1.5745 FRA -.5197 FC5-1.9304 8,5P 14094

BCE J.9762 _4 1.5272 BC3 2.7453 FSP -763,

LAUNCH 0ATE FEB 16 1969

.17515 [NC 7.1764 vl 30.144

i04.46 APO 148.83 VZ 34,8S_

118.24 ETC 1_.59 CLP-]_3.7]

HELIOCENTRIC CCN]C

RL 147.8] LAL ,00
RP 108.71 LAP -3,3_

RC 141.057 GL 4J.39

PLAf_T(XENTRIC CONIC

C] ZI.4_7 VHL 4,6_9

LNO'4 AZMTH LP_H TIM_

48.90 15 5_ 31

131.10 0 5 41
4B.9_ J5 5_ 3J

131.10 0 5 4I

48.90 I5 52 3I

131.I0 0 6 4_

CIFFERENTI4L CCIRKgECTIONS

TOG 1,8#63 TRA-I.3789 TC3-3.I528 8AU .9173

ROE .5372 A_RA -.I136 RC3 -,50|J FAU .05598

FOE 1.3339 FRA -.4|77 F(3-2.2517 8SP 14390

80E 1.9037 8R4 1,3838 Be3 3.?023 FSP -799

-34.42 RAP 40.66 ECC 1.39_1

INJ LONG |NJ RT 4SC INJ AZMTH INJ T|i,4[ PO CST TIM INJ 2 L4T [NJ ? LL"_IC

204.|5 241,56 48.62 16 43 40 3740.7 -35.8? 197.17

84.60 241.55 48.62 Z4 40 31 Z224.I -35.8l 77.62

_O4.15 241.56 48.62 I6 43 40 3740.7 -35.82 197.17

84.60 241.55 48.62 24 40 31 2224.1 -35,81 77.62

L_4.15 _4J.56 48.6_ 16 43 40 3740.7 -35.8_ 197.17

84.60 24J.55 48.62 ?4 40 31 ?_E4;l -35.81 77.6_

MI0-COUR,_ [Y_CUTION ACCURACY ORBIT OETERNINAT_ON 4CCUR4CY

,%T 4405.4 _ 888.9 SG3 2?9.4 S? 2345:5 SR 700.! SS 890,_

RRT .gOB_ _ .9679 RI_ .95L-_ CRT .9711 ORS -.9983 CST -.9830

5GB 4495.? R_3 .7319 RI3 .95fl6 L5_ 2596.0 HSA 211.5 554 7,1

SGI 4_80.3 SG? _4.8 TH_ 10.45 ELI 7447,5 EL? 160.4 ALF 16.24

FLIGHT TINE |52.00 AK_RIV4L 0ATE JUL 18 1969

?]1.10 SN_ 1215.36 ECC .17633 I_ 6.444| Vt 30.144
193.18 TAP 44.78 RC_ 104.08 4PO 148.64 VE 34.860

1_'_,07 _rL_lj.Jl _A( 1L_0.38 ETC 190,14 CLP-154.64

0/STANCE 44l._
LCL 147.15 VL ?7.304 GAL -2.78 AZL 83.56 NCA

LO ° 358.09 VP 37.30! GAP 6.74 _2P 95.5? TAL
GP -40.6? Z_L lli.?O Z_P 133.31 ET$ 308.86 ZklE

OLJ 48.44 RAL 5_49 RAO 6567.9 VEL 1|.950 PTH Z.|3 VHP 6.J62 OPJ -30.35 RAP 40.31 ECC J.3526

L-I T[I,_ _NJ LAT ZNJ LONG INJ RT A_C INJ AZNTH INJ T_I4_ PO CST T]N _NJ 2 LiT |NJ _ LONG

4?96.88 -31.31 E00,34 _42.88 50.94 17 4 7 3696.9 -36.1_ 193,07

?808.9? -3J._ _3,55 _47._7 50.93 0 53 30 ?L_8.9 -36.11 76.38

4296.88 -31.31 200.34 24_*88 50.94 17 4 7 -5696.9 -36.12 193.07

2808.9_ -31.79 83.65 242.87 50.93 0 53 50 2208.9 -36.1! 76.38

4?96.88 -3J.3| _0.34 74_.88 50.94 J7 4 7 3696.9 -36.12 193.07

_808.92 -31.79 83.65 74_.87 50.93 0 5_ 30 _'Z'08.9 -36.1| 75.38

NIO-COJ_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 450_.9 _,R 830.9 SG3 ?40.0 ST 7390.4 SR 668.Z SS 888._

RRT ._37 RRF .95_J RTF .9481 CRT .9731 CR5 -.9989 CST -,9823
Sr_ 4583.4 _3 ._783 RJ3 .95l? LSA 2528.1MSA ?06.? 554 8.3

•S_I 4569,7 S_2 354.? THA 9,61 ELI 2477.5 EL_ 148.5 _LF 15._7

L&UNCH 0_ TE FEB i6 i969 FLIGHT TiN? |54.00 _RRIVAL 0_TE JUL 20 1969

HELIOCENTRIC CONIC 01STANCE 447.879

RL 147.81 L4L .00 LOL 147.15 VL 27.260 5_L -2.50 _?L 84.17 HC4 _14.26 SNA 176.08 £CC .17767 ?NO 5.8]40 Vl 30.144
RP 108.68 LAP -3.28 LOP 1.27 VP 37.279 GAP 5.48 AZP 94.83 TAL 191.59 TAP 45.95 Re4 103.68 4PO 148.47 v2 34.870

RC 143.344 GL ]9.04 GP -37.33 ZAL 110.47 ZAP 156.41 £T$ 509.34 7AE 173.55 [TE ?09.15 Z_C I22,47 [TC 189.63 CLP-155.64
PL4N[TOCENTR|C CONZC

C3 19.319 VHL 4.395 0LA 47.73 RAL 9.31 RAO 5567.8 VEL II,85_ PTH 2.10 VHP 5.063 0PA -26.65 RAP 40.35 ECC 1.3179

LNCH ?IN_ L-_ TI_ [NJ LAT [NJ LCI_ INJ RT A,_( _NJ 4_4TH [NJ T_NE PO CST TIM |NJ Z EAT INJ 2 LONG

16 13 8 4258.8? -31.67 J96.98 _44.53 52.9_ 17 _4 7 3658.8 -35._6 189.48
0 16 31 2797.55 -31.66 8?.88 ?44.5? 5?.92 1 3 8 7197.5 -56.2fi 75.39

16 13 8 4?58,8? -31.67 196.98 ?44.53 52.92 17 24 7 3658.8 -35.26 I89.48

0 16 3J ?797.55 -31.66 8Z.88 _44.52 §2,97 J 3 8 2197.5 -36,75 75.39

16 13 8 4758.82 -31.57 198.98 _44.53 57.9_ 17 _4 7 _638.8 -36.26 189.48

0 16 31 2797.55 -31.66 87.88 ?44.5? 57.9_ 1 3 8 7197.5 -36,25 75.39
CORRECTIONS NI0-C(XIRE EXECUTION ACCURACY CRSIT 0ETER_IN4TION _CCUR_CY

SGT 4602.7 SGR 790.7 5G3 ?46.9 ST _431.6 SR 639.0 SS 880.0

RRT .89_o8 RRF .9493 RTF .9447 CRT .9753 CR5 -.9994 CST -.9817
_F_ 4670.1R_3 .2199 RJ3 .9473 LS4 2656.? HSA EO0.6 SSA 9.5

_| 46_7.3 _ 34_,8 THA 8.81 EL/ 2510,5 EL? 136.8 _LF 14.42

FLIGHT TIN? 136.00 ARRIV4L CATE JUL 22 1969

LNCH AZMTH

50,47

129.53

50.17

129.53

50.47

1?9.53
_]_FERENT_L

TOE 1.7817 TR4-1._395 TC3-3.6?O3 8/_J .9439

ROE .4887 RRA -.0843 RE3 -._0| F_U .05697

FOE 1.2805 FRA -.3094 FC3-?.5509 85P 14_5

_E 1.8475 BRA 1.7474 8C3 3.6547 F.T=P -SL_Z

'LAUNCN 0ATE FEe 16 |_9

HELIOCENTRIC C_NIC

RL |47.8| LAL .00

RP I08.6§ LAP -3.23

RE 145.608 GL 36.87

PL4NETOCENTR[C CCN_C

OIST_NCE 453.766

LCI. 147.15 VL E7._17 G_L -_._0 _Z'I. 84.68 _ ?J7.43 -_4A 125.79 ECC .17905 IN(: 5.315_ Vl 30,144

LCP 4.46 VP 37,_52 G_P 6.73 A]'P _4,_3 T_L 190.19 TAP 47,6I RE_ 103,27 4PO 148.32 V? 34,680

GP -54.44 ZAL 109.40 ZAP 1_J._4 ET$ 3J0.J1 ?_J_ 1_4.78 ETE L_07._9 Z4C 174.51 ETC 189.1? CLP-156.69

C3 17.677 VHL 4._O4 OLA 45.J9 RAL 13.15 RAO 6567.7 VEL 11.79_ PTH ?.08 W,IP 5.016 OPA -73,3| RAP 40.69 ECC 1.290_

LNCH AZMTH LNCH TINE L-_T_I_ _NJ LAT |NJ LOnG [NJ RT A,_C |NJ A]NTH JNJ TJI_ PO CST TEN INJ Z LAT INJ 2 LONG
5J.8_ I6 33 ?7 4?2fl.41 -31.90 194.00 ?46.50 54.64 17 43 f13 3523.4 -36.28 I_6.32

178.15 0 25 35 2789.18 -31.89 87.2_ ?46.49 54.63 I |3 24 7189.2 -36.27 74.61

51.85 16 33 27 "4LP25.4| -3J.90 194,00 _46.50 54.64 17 43 53 36?5.4 -36._8 186.37

1_8.15 0 26 55 27_9.18 -31.89 82._8 ?46.49 34.63 | 13 24 ?J89._ -36.27 74.61

51.85 I5 33 ?7 4775,4| -31.90 J94,00 746.50 54,64 17 43 33 3625.4 -]6.78 186.37
128.15 0 _6 55 7789.J8 -3|.89 87._ 246.49 54.63 | J3 ?4 _189.? -36,27 74.61

0IFFERENTIAL CORK_CTIONS NIO-C(SUR_d_ EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY
TOE 1.7497 TRA-1.0977 TC3-4.0666 B_J .9677 SGT 4694.6 _R 747.3 _3 ?_.7 ST 7477,7 SR 615.0 SS 868.8

ROE .4504 RRA -.0577 RC3 -.4885 FAU .05690 RRT .8874 RRF .9359 RTF .94|5 CRT .9778 (R5 -.9997 CST -.9810

FOE 1.7272 FRA -.1975 FC3-2.7875 65P 149"Z_ _ 4753.7 _3 .'Z083 RI3 .9436 LSA Z685.0 MSA 195.1 5SA 10.8

_OE 1.8063 8RA 1.0987 8C3 4.0959 FSP -830 .%1 474|.5 SG? 34l.| THA 8.08 ELI 2545.0 EL? I?5.l &LF 13.70

! 76O



JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL 4. 1968-69

'LAUNCH 0ATE gEB 16 J969 FLIGHT TIE 158.00 ARRIVAL DATE JUL 2,L 1969

HEL[OCENTR[C CONIC 0ISTANEE 459.641

RL ]47.8] LAL .00 LOL 147.15 VL 27.173 GAL -1._3 AZL 85.|3 HCA 220,59 _4A i25.51 ECC .18063 IN( 4.8660 v! 30.]44

RP 108.6J LAP -3.16 LOP 7.64 VP 37.255 GAP 6,98 AZP 93.70 TAL |88.6? TAP 49.26 RCA 10Z.84 APO 148.18 V2 34.89]

RC 147.857 GL 34.7] GP -31.88 ZAL 108.0| ZAP 141.80 [TS 510.58 ZAE 125.76 [_TE 205.53 ZAC 126.55 ET( |88.62 CLP-157.75

PL_IN_ TOEENTRZC CONZC

C3 16.366 VHL 4.046 0LA 45.16 RAL 17.07 RA0 6567.7 V1EL 11.737 PTH 2.07 VHP 6.009 OPA -213.25 RAP 4| .29 ECC J .2693

LNCH kZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT A_ INJ AZNTH ZNJ TZlq( PO CST TIM rNJ _ LAT |NJ 2 LONG

53.09 16 53 36 4196.O2 -31.01 191.55 248.79 56.12 18 3 32 3596.0 -36.22 183.53
126.91 D 37 58 2785.19 -52,01 81.82 248.78 56,11 ! 24 21 2185.2 -3t_.21 74.0]

53.09 16 55 36 4196.02 -32,02 191.35 248.79 56.12 J# 3 32 5596.0 -56.22 J83.53

126.91 O 57 58 2783.19 -32.01 81.82 248.78 56.11 1 24 21 2185.2 -36.21 74.01

53.09 16 55 36 4196.02 -32.02 191.55 248.79 56.12 16 3 32 5596.0 -36.22 183.53

126.9! 0 3? 58 2783.19 -32.01 81.82 248.78 56.|1 I 24 21 2183.2 -36.21 74.01

DIFFERENTIAL CCffRECTIONS NID-_U_ EXECUTZON *CCURACV OR6IT DETERNINAI_ON ACCURACY
T_E 1.7195 TRA -,9354 TC5-4.5101 BAU .9¢_ _T 47_.6 _ 7J0,J _I_3 25_.4 ST 2504,8 SiR 595.8 SS 8_O.8

ROE .4189 RRA -.0_5 RE5 -.4756 FAU .05r_lO RRT .8774 _ ._1_ RTF .9392 CRT .960? CRS -.9997 CST -.9803

FOE ].1552 FRA -.0906 FC5-2.9853 8SP 15248 _ 4842.0 _3 .1918 R13 .9409 LSA 2?04.6 NSA 188.9 SSA J2.2
SeE 1.7'696 eRA .9561 8r.3 4.5549 FSP -838 8GI 48_I0,Z ,_G2 357,8 ?HA 7.45 ELI 2571.? rL2 I|3.J ALF 15.l!

LAUNCH DATE FEB 16 1969 FLIC_T TINE |60.00 ARRIVAL DATE JUL 26 !969

HELIOCENTRIC CONIC

RL J47.BJ LAL ,DO
RP |08.58 LAP -5.09

RE 150.O_V'Z GL 52.69

PLANE TOCENTR J(. CONIC

C3 15.522 Vlv4. 3.914

LN_ AZNTH LN_ TII4E

54.21 17 13 50
J25.79 O 49

34.21 17 15 50

125.79 0 49

34.21 J? 15 50

125.7'9 0 49 36

DIFFERENTIAL _CTION$

TDE J .6953 7RA -.8084 TC3-4.9349 BAU 1.015J

ROE .3937 RRA -.0183 R(.5 -.4fl41 FAU ,05532

FOE 1.0857 FRA .0141 F(.3-3.1255 8SP 15551

BOE I .7384 8RA .8086 8C3 4.9558 FSP -837

0ISTANCE 46fl. 505

LOL 147.15 VL 27.J29 GAL ol.58 AZL 85.53 _ LP_3.?6 SM4 J2fl.23 £(( .18254 IN( 4.4711 v! 30.J44

LOP 10.82 VP $7,214 GAP 7.23 A21 a 93.E} TAL 187.15 TAP 50.89 RCA 102.7}9 APO 148.06 v2 34.902

GP -29.65 ZAL 106.32 ZAP 144,14 gTS 310.95 ZAE 126.54 ETE 203.91 ZA(. 128.58 ET(. J88.14 (LP'-ISB.SI

0LA 44.43 R4L 21.07 RAO 6567.6 VEL 11.692 PTH 2.06 VHP 6.053 0PA -17.45 RAP 42.09 ECC 1.2fl22

L-X TZNE ZNJ L_T IN] _ JNJ RT A_( JNJ AZNTH XNJ TJNE PO (ST TIM _NJ 2 LAT ;NJ 2 LONG

4169.86 -_.06 188.98 251.37 57.42 18 23 !9 5569.9 -36.!0 J81.05
2779.46 -YZ.04 81.50 _51._6 57,41 I 35 56 2179.5 -36.08 75.58

41_e_1 -32.O_ I_._ _5J ._? _7.42 18 23 Jg _Jf169.9 -36.!0 !8! .05

2179.46 -32.04 81.§O 251.36 57.41 I 35 56 2179.5 -36.08 73.58

4169.86 -5_.06 188.98 251.37 57.42 18 23 19 3569.9 -36.10 181.05

2779.46 -52.04 8|._O 251._6 57.41 I 35 56 2179.5 -5£.08 73.58

MIO-COURS( [_I_CUTION ACCURACY CR_IT 0ETERNINATICN AC(.URACV

S_T 41180.0 _GR 678._. _3 _5_.1 S_ 2530._ SR _76,_ SS 8_9.2

RRT ,8654 I_F .g0|9 RTg ,957_ CRT .9858 CRS -,9993 CST -.97'94

S_ 4926,9 R23 .1736 RJ3 .9386 LSA 2718,5 NSA 182.7 SSA 13.6

_1 4g15.3 S_2 337,4 THA 6.89 ELI 2593.4 EL2 100.9 ALF 12.65

LAUNCH _ATE FEB 16 1969 FLIGHT T]N_ 162.00

HELIOEENTRZC CONIC DISTANCE 471 .3_?

RL 147'.8t LAL .00 LOL 147,15 VL 27.085 GAL -i.26 AZL 85.88 N(A

RP |08.54 LAP -3.01 LOP 14.0| VP 37.193 GAP 7.49 AZP 92.82 TAL

RC 152.312 _L 30.75 GP -27.65 ZAL |04.56 2AP 146.28 ETS 311.21 ZA£
PL_N[TCE[NTRIC CONIC

C3 |4.4a_ V_L 3.806 OLA 43.66 R_L 2_.!6 RAO 6367.6 VEL I1.6_6 PTH

LNCH AZNTH LNCH TINE L-| TII4E IN] LAT

55._7 17 34 15 4146.46 -32.01

]24.7'3 J J 48 27'?7.87' -32.00

55.27 |7 34 15 4146.46 -52.01

124.7'3 J J 48 2777,87' -52,D0

55.27 !7 34 |5 4|46.46 -52.01
124.7'3 I | 48 2777.87 -52.00

O_FF_RCNTIAL CORR_CTICNS

?DE 1.6685 TRA -.6fl61 TC5-§.5550 9AU J.O_,B

ROE .3737 RRA -.DO27 RE5 -,4325 FAU .033_3

FD[ J.0|43 FRA .114! FC5-5.216§ BSP 13856

_0C 1.7'096 _A .6561 8C3 3.5525 F_P -830

ARRIVAL DATE JUL 28 1969

226.94 S_4A 124.95 £CC .!8421 ]NC 4.1192 VJ 30.J44

185.58 TAP 52,51RCA !0|.93 APO J47.97' V2 34.9|4

127.17 £TE 202.43 ZAC 130,61ETC !87.69 (LP-159.87

LAUNCH OATE FEB 16 1969

E,O5 VPtp 6.081 OPA -14.89 RAP 43.08 ECC !.2384

IN] LONG IN] RT A_ IN] AZNTH IN] TII4_ PO CST TIN IN] 2 LAT _NJ 2 LONC

186.82 254.24 58.56 18 45 22 3546.5 -35.9J J78._J

81.55 254.25 _8.55 | 48 6 2J77.9 -35.90 73.32

186.82 234.24 38.56 18 45 22 3546.5 -55.91 J7'8.8]

8J.33 754.73 58.55 J 48 6 2177.9 -33.90 75.32

186.82 234.24 58.56 18 45 22 5546.5 -35.91 17'8._1

81.55 254.23 58.55 J 48 6 2177.9 -35.90 73.32

M_0-COUR_ _CUTfON ACCURAC_ CRBIT OETERNINATION ACCURAC_

SGT 4966.4 S_ 651.7 S_3 250.2 ST 2547.5 SR 562.6 S5 _4._

RRT .8518 RRF .BS|fl RTF .9357 CRT .9870 CRS -.9983 CST -.97'8_

"5008.9 _5 .1_41 R13 .9369 LSA 2724.0 NSA 176.4 SS_ 15.2

SGJ 4997.4 S_2 5_.3 ?HA 6.41 ELI 2607.2 EL2 88.3 ALF ]2.31

PEL|OCENTR|C CONIC

RL 147'.81 LAL .00

RP J_.30 L_P -2.92

RC 154.516 GL 28.82

PLANETO_ENTRZC CONIC

C3 13.831VHL 5.7|9

LNCH AZNTH LN_H TIME
56._8 17 55 4

123.72 1 14 26

56.28 17' 53 4

1_3.72 I 14 26

56.28 J7 55 4

t23.72 l J4 26

eZFFEENTIAL CORR_CT_C_I5

TOE 1.6421 TRA -,49_0 TC3-fi.7056 B/U] 1.0577

ROE .5578 RR_ .OllO RC3 -.4102 F_U .O5_10

FOE .9422 FRA .2985 FC3-5._6!4 8SP 16J28
BGC J,6806 _A .498l 6C3 5.7L:_O3 FSP -820

FLIGHT TIME 164.00 ARRIVAL DATE JUL _O ]9_9

D_STANCE 471.196

LOL 147.15 VL 27.042 GAL -._ AZI. _6.20 H(A 250.11 SMA 124.67 ECC .18625 IN( 3.60J7 Vi 30.144

LCP 17.20 VP _7,172 GAP 7,7_ AZP 92,44 TAL _84.01 TAP 54.13 R(.A 101.43 _PO !47.89 V2 34.926

GP -25.86 ZAL 102.16 ZAP 148.25 ETS 3Jj.36 ZAI_ I_7.67 ETE 201,09 ZAC 132.66 ETC 187,27 (LP-I60.9]

OLA 42.92 RAL 29°55 R_O 6567.5 _EL J1.628 PTH 2.04 VHP 6.149 0PA

L-| TINE JNJ I._T JNJ _ |NJ RT A6( XNJ AZ}4TH IN] TIN_
4125.27 -31.88 184.84 257.39 59.58 19 3 49

2778.59 -51,87 81.50 257._ 59.57 2 0 44
4125.27 -31.88 184.84 257.39 59.58 19 3 49

_778._9 -51.87 8|._ 2_7,38 5g.57 E 0 44

4125,27 -51,_8 184.84 2_7.59 59.58 19 5 49

2778.59 -31.87 81.30 2fl?._ 59.57 2 0 44
NI0-CCURSE EXECUTION A(.CURAC_

S(;T 5050.5 S(,R 630.4 S_3 247;2
RRT .8370 RRF .85_ RTF .9349

5089.7 923 .1345 RJ3 .955_

._1 507'8.2 S_2 343.1 THA 5.99

-12.53 RAP 44.22 ECC ].2276

PO CST TIN ZNJ 2 LATINJ 2 LONG
3525.3 -35,6_ 176.76

2178,6 -33.64 7'3.23

3525.3 -55.65 176.76

2J78.6 -35.64 7'3.23

3525.3 -35.65 17'6.76

2!78.6 -55.64 73.23
ORBIT 0ETERMII_TION ACCURACY

ST 2_52.4 SR 551.5 SS 775.3

CRT .990_ CR$ -.9964 (ST -.97'72
LSA 2718,6 NSA 17'0.2 SSA ]6.8

_L1 _610._ EL2 7'5.3 _LF ]2.08

176!



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69_

LAUNCH _AT[ FC_ |_ ]9_

HELIC(ENTRIC (L-_ilC

RL 147,81 LAL ,00 LOt 147,15 VL

RP l_.47 LAP -2,82 LL'_ 20,39 VP

RC 156,704 CL 26,94 GP -74.29 ZAL

PLANE TC',CENTR[C CONIC

c] _3.327 VHL 3.65t CLA 42.20 RAL

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

57.30 18 ]6 23 4105.78 -3J.67

I2?.70 I 27 21 2781.89 -31.66

57.30 18 16 23 4J05.78 -31.67

127.70 ! 27 Zl 2781.89 -31.66
57.30 18 16 23 4105.78 -31.67

J22.70 I Z7 ?J 7781.89 -31.66

01FFERENTIAL CCIRRECTIC_IS

TCE 1.6152 TRA -.3296 TC3-6,0_W]6 BAU 1.0767

ROE .3457 RRA .024I RE3 -.3870 FAU .05OI1

rOE .87J9 FRA .30(39 FC3-3.Z55J BSP I6340

8CE 1.6518 BRA .3305 BC3 6.0430 FSP -803

LAUNCH DATE FEB J6 1969

W4ELIOCENTRIC CONIC

RL 147.81 LAL .00

RP I08.43 LAP -2.7l

RC J58.875 GL 25.08

PLANETOCENTRIC CONIC

C3 12.962 VHL 5.60(]
LNCH ATMTH LNCH TIME L-I 7?ME

58.35 J8 38 J9 4087.§2 o31.36

121.65 I 40 21 2786.15 -31.35
58,35 J8 38 19 4087.52 -31,36

121.65 I A0 21 218e.I5 -31,35

58.35 18 38 19 4087,52 -31.36

121.65 I 40 21 2788.15 -31.35
DIFFERENTIAL CORRECTIONS

TOE 1.5761 TRA -.1574 TC3-6.3246 6AU J.0979

ROE .335_ RRA .0357 RC3 -.3678 FAu ,04825

rDE .7953 FRA .3846 FC3-3._228 BSP 16700

BOE 1.6J14 BRA .1614 BC3 6.3353 FSP -797

FLIGHT TIME 166.0L] ARRIVAL GATE AUG 1 I_69

DISTANCE 483.02I

76.99_ GAL -.56 ATL 86.49 HCA 233.29 SMA 124.40 E(C .18846 INC 3,512? VI 30.144

37.I52 GAP 8.OI A_P 92.10 TAL I82.43 TAP _5.73 RCA J_0.95 APO |47,84 V? 34.93_

99,73 ZAP I50,06 ETS 3Jl.A0 ZAE I28.08 ETE 199.87 ?AC J34,73 ETC 186.86 CLP-161.9]

33.64 RA0 6567.5 VEL II.C_7 PTH 2.03 VHP 6.234 0PA -10,34 RAP 45,49 ECC I.?I93

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG

192.98 260.78 60.51 I9 24 48 3505.8 -35.33 174.85

BI.45 260.78 60.49 2 I5 43 2181.9 -35.32 73,33

182.98 260.78 60.51 I9 24 48 3505.8 -35.33 174._5

81,45 260.78 60.49 2 13 45 2181.9 -35.32 73.33

182.9_ 260.78 60.51 I9 24 48 3505.8 -35.33 |74.85

81.45 260.78 60.49 2 13 43 2181,9 -35.3_ 73.33

MI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5128.55GR 613,9 5G5 243.3 ST 2547.0 SR 542.9 SS 745.2

RRT .8207 RRF .8369 RTF .9341 CRT .9932 ORS -.9932 CST -.9757
5GB 5165,1 R_3 .1167 R13 .9349 LSA 2705.7 MSA 164.9 SSA 18.5

,SG! 5153.3 SG2 349,0 THA 5.64 ELl 2603.5 EL2 61,7 ALF 11,96

FLIGHT TIME I_W_.OO ARRIVAL DATE AUG 3 J969

OISTANC£ 488.83|

LOL 147.I5 VL 26.954 GAL -._ A?L 86,75 /,t_.A 236.48 5MA I_4.I? ECC ,190_6 IN( 5._455 VI 30.I44

LOP 23,58 VP 37.13_ GAP 8._9 AZP 91.79 TAL lflO.B4 TAP 57.32 RCA ]00,43 APO 147.8I V? 34.95|

GP -_.89 ZAL 97.09 ?AP I51.73 ETS 311.31ZA£ 128.42 ETE 198.78 lAG I36.82 ETC I86.48 CLP-167.94

DLA 41.46 RAL 38.02 RAO 6567,5 VEL 11.591 PTH 2.03 VHP 6.333 DPA -8.32 RAP 46.89 ?CO J.2133
INJ LAT INJ LONG INJ RT A_. INJ AS'NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

181.|8 264.4| 61.36 19 46 26 3487.5 -34.92 J73.03

81.79 _64,4I 61,34 _ 26 49 2188.2 -34.9! 73.65

181.18 264.4J 61.36 19 46 26 3487.5 -34.9? 173.O3

81,79 _64;_] 61_4 2 26 49 2188.2 -34.9I 73.65

181.18 _64.41 61.36 19 46 26 3487.5 -34.92 173.03

81.79 _64.41 61.34 2 26 49 2188.2 -34.9J 73.65
MI0-COURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURAC_

_,T 5_9.9 _ 600.4 S_3 239.0 ST 2514,0 SR 554.0 SS 706_5

RRT ._O53 RRF .8138 RTF ,934_ CRT .9956 CRS -.9882 CST -.9734

SG8 5E44.4 R23 .0975 R13 .9351 LSA 2660.5 MSA I59.8 SSA 70,3

SGI 5232.4 SG_ 354.4 THA 5,33 ELI 2569.6 EL2 47.7 ALF II,95

LAUNCH DATE FEB 16 1969

HELIOCENTRIC CONIC

RL 147.8| LAL .00 LOL I47.I5 VL

RP J08.39 LAP -2.59 LOP 26.78 VP

RC 161.027 GL 23.?3 GP -?I.63 7AL

PLAMETCX:ENTRIC CONIC

C3 12.728 VHL 3.568 OLA 40,69 RAL

LNCH AZMTH LNCH TIME L-I TIME

59.A7 19 0 57 4069,98

120.53 I 53 lI 2797.83

59.47 19 0 57 4069.98

12_.53 J 53 II 2797.83

59.47 19 0 57 4069.98

120.53 I 53 I1 _797.83

FLIGHT TIME 170.00 ARRIVAL DATE AUG 5 1969

DISTANCE 494.626

26.91| GAL .18 AZL 87,00 HCA 239.66 SMA I73.85 ECC .I9346 INC 2.9977 VI 30.I=4

37.113 GAP 8,57 AZP 9J_5J TAL 179,_5 TAP 58.9I RCA 99.89 APO 147.81 V? 34,964

94.27 ZAP I53.28 ETS 311.09 ZAE 128.70 ETE 197.79 ?AC I38.93 ?TO 186.10 CLP-163.93

4_.46 RAO 6567.5 VEL 11.581 PTH 2.03 VHP 6.446 OPA -6.44 RAP 48.38 ECC I._095

INJ LAT INJ LONG INJ RT AS(: INJ _TNTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

-30.95 179.4| 268,25 62.I5 20 8 47 3470.0 -54.41 I71.25

-30.94 82.37 Z_,24 62.14 2 39 49 2197.8 -34.A0 74.2|

-30.95 179.41 268.25 62.15 20 8 47 3470.0 -34,4l I71.75

-30.94 82.37 2r_q.24 62.I4 2 39 49 2197.8 -34,40 74.71

-30.95 179,41 2_.25 62.15 20 8 47 3470.0 -34.41 J7J.25

-30.94 82.37 268,24 62.I4 Z 39 49 2197.8 -34.40 74,?]
DIFFERENTIAL CORRECTIONS

TOE J.5405 TRA .0316 TC3-6.5123 8AU 1.1096

ROE .3290 RRA .O488 RC3 -.3372 FAU .O4543

FOE .7292 FRA .4728 FC3-3.09OO BSP 16777

BOE 1.5752 BRA .O58I 6C3 6.5210 FSP -763

LAUNCH OATE FEB 16 I969

HELIOCENTRIC CONIC

RL 147.81 LAL .00
RP 108.35 LAP -2.46

RC I63.I61 GL 21.40

PLANETOCENTRiC CONIC

C3 12.619 VHL 3,552 OLA 39,86 RAL

LNCH ATMTM LNCH TIME L-I TIME INJ LAT

60.68 19 24 2_ 4052.72 -30.43

119.32 2 5 3? 2811.43 -30.42

60.68 19 24 Z2 4052.72 -30.43

I19.32 2 5 37 2811.43 -_0.42
60,68 19 24 L_2 405_.72 -}0.43

119.32 2 5 37 2811,43 -30.42
DIFFERENTIAL CORRECTIONS

TOE 1.4869 TRA .2L_32 TC3-6.r_R48 BAU 1.I290
ROE .3228 RRA .0598 RC3 -.3L-_7 FAU .04353

FEE .6539 FR_ .5A62 FC3-2.9863 BSP 17060
80E 1.5216 BRA .2281 6C3 6.69_5 FSP -748

MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_:_,T 5_64.6 SGR 589.7 ,SG3 232.4 ST 2A78.1 SR 529.3 SS 674.4

RRT .7834 RRF" .7898 RTF .9328 CRT .9978 CRS -.9807 CST -.972_7

•_ 5297.6 R23 ,0893 RI3 .9333 LSA 2617.5 MS_ J57.7 SSA 21.9
SGJ 5_85.0 SG2 365.1 THA 5.04 ELI 2533.7 EL2 34.2 ALF IZ.G3

FLIGHT TIME 17_.00 ARRIVAL OATE AUG 7 1969

DISTANCE 500.403

LOL IA7.15 VL 26.868 G_L .58 AZL 87.23 PiCA 242.85 SMA 123.58 ECC .19627 INC 2.7653 Vl 3{].144

LOP 29.97 VP 37,094 GAP 8.85 _ZP 91.26 TAL 177.64 TAP 60.A9 RCA 99.33 APO 147.84 V2 34.977

GP -L_.51 ?AL 91 .30 ZAP 154,73 ETS 310,74 ZAE 128.93 ETE 196.91 ZAC 141.06 ETC 185.74 CLP-164.90

46.96 RAO 6567.5 VIEL I1.576 PTH 2.02 VHP 6.571 OPA -4.69 RAP 49,97 ECC 1.2O77

INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 EAT INJ 2 LONG
177.63 272._6 62.90 20 31 55 3452.7 -33,80 169.47

83.21 _72,26 62.89 2 5_ 28 2211.4 -33,79 75.06

177.63 272.26 62.90 _ 31 55 3452,7 -33.80 169.47

83.21 272._6 62.89 2 52 28 2211,4 -33.79 75.06

177.63 272.26 62.90 _ 31 55 3452.7 -33.80 169.47

83.21 27_.26 62.89 2 52 28 2211.4 -33.79 75.06

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5340.6 SGR 5_2.0 SG3 227.5 ST 2406.5 SR 522.0 55 630.9

RRT .7685 RRF .7679 RTF ,9343 CRT .9988 CRS -.9696 CST -.9671

SG_ 5372.2 R23 .0724 RI3 .9348 LSA 2537.2 MSA 155.6 SSA 23,6

SGI 5359,4 SG2 37J.1 THA 4.8I ELI 2462.4 EL2 24.7 ALF 12,23

J762



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL_ 4, 1968-69_

LAUNCH CATE F£6 16 1969

HELIC([NTRIC CC_WIC

RL 147.81 LAL .00

RP 1_8.31 LAP -Z.33

RC 165.276 6L 19.58
PLANETL--_ENTR[C CONIC

C] 12.636 VHL 3.555

LNCH 4ZMTH LNCH TIME

62.O2 19 48 39
117,98 2 17 17

62.$2 19 48 39

t17.98 2 17 17

62.02 Ip 48 39
117.98 2 17 17

FLIGHT TIME 174.00 ARRIVAL CATE AUG g 1969

OISTANCE 506.|61

LOL 147.15 VL 26.825 GAL .99 ATL 87.45 HCA 246.04 S_tA

LOP 33.17 VP 37.075 GAP 9.15 AZP 91.03 TAL 176.03 TAP

GP -19.50 ZAL 88.20 ZAP 156.07 ETS 310.24 ZAE 129.13 ErE

123.32 ECC .19932 INC 2.5456 V| 30.144

62.07 RCA 98.74 APO 147.90 v2 34.990

196.11 ZAC 143.21ETC J85.37 CLP-|65.85

CLA 38.97 RAL 51.46 RA0 6567.5 VEL 11.577 PTH 2.02 VHP 6.707 0PA -3.05 RAP 51.64 ECC 1.Z080
L-I TIME INJ LAT INJ LONG INJ RT AS(. INJ A_WTH INJ TIME PO CST TIM _NJ 2 LAT ZNJ 2 LONG

4035,06 -29,80 175.78 276.42 63.62 20 55 54 ]435.| -33,08 167.64

2829.66 -29.78 84.37 276.42 65.61 3 4 26 2229.7 -35.06 76.25

4035.06 -29.80 175.76 276.42 65.62 L;_ 55 54 5435.1 -55.08 167.64

2829.66 -29.76 84.57 276.42 65.61 5 4 26 2229.7 -53.06 76.23

4035.06 -29.80 175.78 276.42 65.62 20 55 54 3455.1 -33.08 167.64

2829.66 -29.78 84.57 276.4Z 65.61 3 4 26 2229.7 -53.06 76.23
CJFFERENTIAL COWRECTIONS MIO-COIAWS_ EXECUTION ACCURACY ORBIT 0£TERNINATION ACCUR4CY

TEE 1.4242 TRA .4_:_6 TC}-6.7724 8AU 1.I452 SGT 5404.8 ._ 575.4 5t,,3 22! .5 ST 2315.0 SR 515.1 55 586.9

ROE .3183 RRA .0716 RE3 -._9 FAU .04132 RRT .7516 RRF .7462 RTF .955| CRT .9984 CRS -,953| CST -.9620
FC£ .58OO FRA .6187 FC3-2,8312 8SP X7265 SGB 5455.4 R23 .0605 R13 .9355 LSA 2437.9 MSA 157.2 SSA 24.9

COg 1.4594 BRA .4266 BE3 6.7791 F5P -729 S6I 5422,2 ,_2 378.3 THA 4.60 EL| 2371,4 EL2 28.5 ALF 12.53

LAUNCH CATE FEB 16 |9_9

HELIOCENTRIC CONIC

FLIGHT TIME 176.00

OISTANCE 511.8_:J

ARRIVAL CATE AUG 11 1969

RL 147.81 LAL ._ LCL 147.15 VL _6.782 &AL 1.42 A1'L 87.66 HEA 249.24 5MA 123.05 ECC .20261 INE 2.3364 Vl 30,144

RP 10_.26 LAP -2.18 LCP 36.37 VP 37.056 GAP 9.46 AL_° 90.83 TAL |74.4I TAP 63.64 RCA 98.I2 APO 147.99 V2 35.003

RE 167.370 GL 17.78 GP -18.58 ZAL 85.00 ZAP 157.33 ETS30�.6OZAE 129.30ETE 195.39 ZAC 145.38 ETC 184.98 CLP-J66.79

PLANE TC_ENTRIC CONIC

C3 |2.78| VHL 3.575 OLA 38,01RAL 55.95 RAO 6567.5 VEL 11.585 P7H 2.03 VHP 6.855 0PA -I.52 RAP 53.39 ECC 1.2103
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS( IN| A_TH IN| TIN? PO CGT T|H IN| 2 LAT IN| 2 LONG

63.50 _ 13 47 4016.60 -29.04 173.85 280.70 64.32 21 20 44 5416.6 -32.24 165.72

116.50 2 27 55 2853.02 -29.05 85.88 280.69 64._ 3 |5 28 2253.0 -52.23 77.77

63.50 20 13 47 4016.60 -29.04 173.8_ 260.70 64.32 21 _0 44 3416.6 -32,24 165.72

116.50 2 27 55 2853.02 -29.03 85.88 280.69 64,30 3 15 28 2255.0 -52.23 77.77

63.50 20 13 47 4016.60 -29.04 173.83 280.70 64.52 21 20 44 3416.6 -32,24 165.72

116.50 2 27 55 2855,02 -29.03 85.88 280.69 64.30 3 15 28 2253.0 -32.23 77.77

CfFFERENTIAL CORRECTIONS M]O-COUR_ £Y_CUTZON ACCURACY OR81T OETERMINATION ACCURACY

TEE 1,]499 TRA .6293 TC3-6.7902 BAU 1.1613 SGT 5467.2 _ 569.9 ,_5 215.5 ST 2LM32.0 SR 507.7 SS 541.8

ROE .3152 RRA .0834 Re3 -.2829 F*U .03921 RRT .7356 R_" .7257 RTF .9365 CRT .9957 CRS -.9291 CST -.9553

FOE .5064 FRA .6860 F63-2.6559 8SP 17537 _ 5496.8 R_3 .0492 RI3 .9568 LSA 2518.0 MSA 162.4 SS4 25.8

80E 1.3862 8RA .6348 8C3 6,796! FSP -712 SGI 5483.3 S(;2 385.0 THA 4.4J ELI 22S9.3 EL2 45.8 ALF 12.93

LAUNCH CAT? FEB 16 1969 FLIGHT TIM_ |78.00 ARRJVAL CATE AUG 13 1969

HELIL'X:ENTR]C CL'_qIC

RL 147.81 LAL .00

RP 108.2Z LAP -2.04

RC 169.445 GL 16.00

PLANE TL_CENTRIC CL'%N]C

C3 13.060 VHL 3,614

LNCH AZMTH LNCH TIME

65.16 L:_ 39 51

1_4._ 2 37 9

65.16 _0 39 51

114.84 2 37 9

65.16 L:_] ]9 51

114.84 2 37 9

CIFFERENTIAL CORRECTIONS

TEE 1.7657 TRA .8503 TC3-6.7250 8AU 1.1751

RCE .3134 RRA .096! RE3 -._642 FAU .03702

FCE .4351 FRA .7517 FC3-_.4537 85,° 17761
BEE 1.3039 BRA .8558 6C3 6.7302 FSP -695

01STANCE 517.615

LOL 147.15 VL ?6.759 GA6 1.86 AZL 87.86 HCA 252.43 ._A 122.80 ECC .Z0617 INC ?.1357 v! 30.144

LOP 39.57 VP 37.038 GAP 9.78 AZP 9(3.64 TAL 172.79 T_P 65.22 RCA 97.48 APO 148.11 VZ 35.016

GP -17,76 7AL 81.74 ZAP |58.51 ETS 308._ ZAE 129.44 ETE 194,75 ZAC 147.57 ETC 184.59 CLP-167.71

CLA 36,98 RAL 60.37 RA0 6567,5 VEL 11.595 PTH 2.05 VHP 7.DI4 _PA -.08 RAP 55.21 ECC 1.2149

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZHTH IN| TIME PO CST TIM IN| 2 LA T IN| ? LONG

3996.67 -28.17 171.73 285.05 64.99 21 46 28 3396.7 -31.29 163.66

2882.74 -28.16 87,80 285.05 64.97 3 25 12 228_.2 -31.28 79.73

3996.67 -28.17 171.73 285.05 64.99 21 46 28 3396.7 -31.79 163,66

788?.24 -28.16 87.80 285.05 64.91 3 25 12 2282.2 -31.28 79.73

3996.67 -28.17 171.73 285.05 64.99 2| 46 28 3396.7 -31.29 |63.66

2882.74 -28.16 87.80 285.05 64.97 3 _5 12 2_82,2 -3|.28 79.73

MI0-EOURGE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 5522.7 S/vR 565.4 SG3 L_8.9 ST 2074.7 SR 500.| SS 499.4

RRT .7196 RRF .7066 RTF ,9377 CRT .9895 CRS -.8945 CST -.946_

S68 5551.6 R23 .0409 RI5 .9379 LSA 7184.8 MSA 173.0 SSA 76._

SG| 5537.8 562 391,5 THA 4.23 ELl ?| 52.9 EL2 70 .? ALF 13.4 3

LAUNCH OATE FEE3 16 1969 FLIGHT TIME 180.0(] ARRIVAL CATE AUG 15 ]969

H[LIC"(ENTRIC CONIC

RL 147.81 LAL .DO

RP 108.18 LAP -1.88

RC 171.498 GL 14.25

PLANE TC,C[NTRIC CONIC

C3 13.481 VHL 3.672

LNCH ATMTH LN_H TIME

66.99 _I 7 0

113.O1 ? 44 35

66.99 71 7 0

113.01 ? 44 35

66.99 ZI 7 0

113.O1 ? 44 35

CIFFERENTIAL CORRECTICNS

TOE 1.1734 TRA 1.0847 TC3-6.5775 BAU 1.1863

ROE .3129 RRA .1096 RE3 -.2449 FAU .05478

FDE .3677 FRA .8155 FC3-2.2332 8SP 17883

6CE 1.?144 BRA 1.09(]2 8C3 6.58?0 fGP -671

OISTANCE 523.]07

LOL 147.J5 VL 26.697 GAL 2.33 AZL 88.06 /'_A 255.63 ._A 122.54 ECC .21002 JNC 1.9419 VJ 3(3.144

LOP 42.77 VP 37.02>0 GAP lO.J! AZP 90.48 TAL 171.16 TAP 66.80 RCA 96,80 APO 148.27 v2 35.030

GP -17.02 7AL 78.45 7AP 159.62 ETS 307.84 /AE 129.57 ETE |94.16 7AC 149.77 ETC 184.16 CLP-168.67

0LA 35.88 RAL 64.71RA0 6567.5 VEL 11.6|3 PTH 2.03 VHP 7.185 CPA |.27 RAP 57.10 ECC 1.27J9

L-I TI_E IN| LAT IN| LONG IN| RT ASC IN| A1'MTH IN| TIME PO CST TIM IN| 2 LAT iN| ? LONG

3974.32 -27,19 169.42 289.46 65.64 22 I3 15 3374.3 -30.24 I61.40

2918.35 -27.18 90.19 289.45 65.63 3 33 13 2318.3 -30.23 82.17

3974.32 -27.19 169.42 289.46 65.64 22 13 15 3374.3 -30.24 161.40

7918.35 -27.18 90.19 289.45 65.63 3 33 13 2318.3 -30.23 82.17

3974.3? -27.19 169.42 289.46 65.64 g2 13 J5 3374.3 -30.74 161.40

7918.35 -27.18 90_19 _89.45 65.63 3 33 13 2318.3 -_l.23 87.17
MIO-COURSE EXECUTION ACCURACY CRCIT CETERMINATION ACCURACY

SGT 5571.9 56R 561.5 563 L_[17,3 ST 1940.8 SR 49?.4 SS 461.5

RRT .7_44 RRF .689_ RTF .9589 CRT .9779 CR5 -.8465 CST -.9367

$68 56(30.1R_3 .0345 RI3 .939! LSA 2045.9 MSA 189.3 SSA 25.7

5G| 5586.0 562 397.6 THA 4.08 ELI 1999.8 EL2 99.8 ALF 13.97

1763



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH DATE FEB 16 1969

HEL ;O(ENT_]¢ CONXC

/_ I47,BJ LAL .DO

RP 108.I4 LAP -1.72

Re 173.532 GL 12.55
PLANETOCENTRIC CC_NIC

C3 14.035 VHL 3.749

LNCH AZNTH LN(H T|V_

69.03 Z! 35 23

Ji0.97 2 49 48

69.03 21 35 23

I|0.97 2 49 48

69.03 21 35 23

II0,97 2 49 48

FLIGHT T|V_ 182.0(3

01STANCE 528.970

LOL 147.15 VL 26.655 GAL Z.B2 AZL 88.23 HCA 258.83 SMA

LOP 45.98 VP 37.003 GAP 10.46 AZP 90.34 TAL 169.54 TAP

GP -16.34 ZAL 75.16 ZAP t60.66 ITS 306.69 Z._ 129.69 ETE

0LA 34.71 RAL 68.92 RA0 6_67.6 _L J1.638 PTH 2.04 VHP

L-| TI1_ IN! LAT 1NJ I..CNG iN! RT AS( IN! AZNTH IN! TZI,R[
3948,64 -26.11 166.85 293,89 66.27 22 41 11

2962.29 -26.10 93.13 2_5.69 66.26 3 39 10

3948.64 -26.11 166.85 295.89 66.27 22 4J 11

2_62.29 -26.10 93.J3 293.89 66.26 3 39 J0
3948.64 -26.1J 166.85 293.69 66.27 22 41 11

2962.29 -26.10 93.13 293.8_ _.26 3 39 10

DIFFERENTIAL CORRIECTJI3NS N|O-('..(XJR_ [XECUT]'ON ACCURACY

T0_ J.0676 TRA 1.3279 TC3-6.37J4 BAU 1.|9_O SGT 36|9.6 _,R 957.3 SG3 195.8

ROE .3J30 RRA .|234 RC3 -.L_'_73 FAu .03L_! RRT .6901 RRIr .67_.7 RTF .9403

F0( .2995 F'RA .8754 FC3-2.0128 B,SP J8074 _ 5647.2 _3 .0285 R|5 .9404

BOE J.1125 BRA 1.3337 B(5 6.3754 trSP -652 SGI 5632.8 SC_ 402.4 THk 3.94

LALI',k',',',',',',:HDATE FrB |6 1969

HIlL JO_NTR|C C(_NI C

A_. 147.81 L_L ._

RP 108.10 I._P -1.33

R( 175.544 GL IO.90

PLANE. TOCI[NTR I C CC_NI C

C3 14.797 VI..IL 5.847
AZNTH LN(.H TIHE

71.31 22 5 17

JO8.69 2 52 J6

71.31 22 5 17

108.69 2 92 16

110.00 3 52 9

rLI_7Z.E JSa._

O[ST_ 534.6o,
L(_.. 147.15 VL 26.613 GAL 3.35 AZl. 88.43 /'_
LOP 49.18 VP 36._15 GAP 10.82 AZP _O.Lw_ TAL

GP -13.73 7AL 7J.89 7AP |61,64 ETS 305.35 ZA[

ARRIVAL DATE AUG J7 ]969

122.29 ECC .21418 INC 1,7533 V! 30.144

68.38 RCA 96.10 APO J48.48 V2 35.043
193.64 7AE 151.99 ETC 183.68 CLP-169.Sl

7.368 OPA 2.53 RAP 59.04 ECC 1.2313

PC) C$T TIM IN! 2 LAT IN! Z LONG

3348.6 -29.09 158.89

E3_.3 -29.08 _5.J7
3_48.6 -29.09 158.89

2362.3 -29.08 85.17

3348.6 -29.09 158.89
2362.3 -29.08 8fl.17

ORBIT OETEA_41NA7_C_ ACCURACY

ST 1797.5 SR 483.3 SS 427.0
(R7 ,9_79 CRS -.7797 CST -,9246

LSA 1897.7 MSA 212.Z 5SA 24.8

ELI 1856.5 EL2 134.4 ALF 14.52

ARRIVAL DATE AUG 19 1969

262.04 _4A1L_.04ECC.2J868_NC1.5686
167.927,' _._ _C* 95.33 ,F_ I'_.72
1,29,79E7EJ93.16ZAC154.23ETC183.15

VJ 30.144

V2 35.056

CLP-170.40

ECC 1.2435

INJ 2 kONG
156.O1

68.82

J56.01

88.82

75.85

2549.3 -24.27 97.6J

ORBIT OE71[RNINATIOf_ACCUIE._.Y
ST 1657.8 SR 473.6 SS 399.2

CRT .9252 CRS -.6922 C$T _.9125
LSA 1733.0 NSA 741.3 SSA 23._

_LJ 1715.3 EL2 173.7 ALF 14.96

OLA 33.50 RA_ 7_.97 RAO 6_7.6 _L J1.670 Pl"H _.05 _ 7,563 OPA 3.72 RAP 61.03
L-I TZME ZNJ I.AT ZNJ LONG ZNJ RT A.q_ INJ AZNTH JNJ TI1_ PO CST TZM INJ 2 LAT

3918.18 -24.95 |65.9_ L_M.35 66.69 _3 JO 36 3318.2 -_7.85

3015.52 -24.94 96.73 L:_18.3_ 66.88 3 42 31 2415.5 -27.83

3918.18 -24.95 16J.g'Z 196.33 66.89 25 JO 36 3318.2 -27.85

_15.52 -24.94 _.7) Z'_B.32 66.88 3 42 31 2415.3 -27.85

28._.16 -L_.3E 84.55 300.J9 71,58 4 39 El 2232.2 -31.33
110.00 2 8 31 5149.33 -20.72 104.9_ 29_oJ4 6_.18 3 J 1

DIFFERENTIAL (,(_RRECTJONS N|b-(,(_UR_ EXECUTION ACCURACY

TI_ .9517 TRA 1.9825 TC3-6.10_3 BAU 1._087 SGT _.8 _ 55_.8 _K,3 189.3

.3140 RRA .1379 RE3 -.2J00 FAU .05064 RRT .671_ W ,6175 RTF .9417

rOE .234J rRA .9_1 FC3-|.79"_8 BSP 18Z69 SS_ 5_9.7 _ .0_31 RJ3 .9418

1.0021 _RA 1.588_ BE3 _.]099 FSP -634 _iGI 5675._ _1_2 406.1 THA 3.80

LAUNCH 0ATE FEB 16 1969 FLIGHT T]NE 186.00

DISTANCE 540.200

LOL 147.15 VL 26.372 GAL 3.87 AZL 88.61 /.KA

LOP 52.39 VP 36.968 GAP JJ.ZO AZP 90.11 TAL

GP -15.17 7AL 68.68 ZAP 162.35 ETS 303.80 ZAE

265.24 ._A

166.31 TAP

129.88 ETE

H[LIO(ENTRIC CONIC

RL 147.81LAL .00

RP 108.06 LAP -1.38

RC 177.535 GL 9.31

PLAN_T(_ENTRIC CONIC

ARRIVAL 0ATE AUG ZJ 1969

J2_.79 Ecc ._55 I,c 1.357o Vl 3o.J_
71.55 RCA 94._6 APO 1,9.01 VZ 35.069

19_.71 ZAC 1_6.,? £TC 162._4 cL_-_71.z_

C3 15.723 V_L 3.963 OLA 32.25 RAL 76.86 RIO 6567.6 VEL 11.709 PTH 2.0_ VHP 7.773 OPA 4.82 RAP 63.07 £CC 1.2588

LNCH AZMTH LNCH T|N[ L-_ TII_ |NJ LAT INJ LCNG INJ RT AS( INJ A21,1TH _NJ T_ PO CST TIN INJ ? LAT INJ _ LONG

73.89 22 37 22 3880.53 -23.71 160.45 302.75 67.48 73 42 2 3280.5 -26.55 152.6J

iO6.11 2 51 12 .3080.42 -23.70 101.15 30_.74 67.47 3 42 3_ 2480.4 -26.55 93.30

73.89 22 37 22 38_0.33 -23.71 160.43 _O2.75 67.48 23 42 2 3280.3 -26.55 152.6!

106.1l 2 51 12 3(380.42 -23.70 101.13 302.74 67.47 3 42 32 2480.4 -26.55 93.30

I10.00 4 42 33 2736.31 -31.18 77.51 303.38 75,23 5 28 10 2136.3 -32.89 68.70

110.00 1 49 7 3272.63 -16.64 112.17 299.01 59.70 2 43 39 2672.7 -L_O.54 105.2_
01FFERl[NTIAL CCRR_CTIONS MI0-COURS[ EX[CUll/ON ACCURACY CRBIT DETERMINATION ACCURACY

TOE .8272 TRA 1.8504 TC3-5.7891BAU 1.2175 SGT 5700.9 S(.,R 547.9 SG3 182.8 ST 1532.1 5R 463.3 SS 379.8

ROE .31(_O RRA .15_O RC3 -.1928 FAU .02864 RRT ,6640 RRr .(_135 RTF .9431 CRT .8746 CRS -.5851 CST -.9032

rOE .1719 FRA .9886 FC3-1.5771 BSP 18441 _ 3727.2 R_5 .0187 R15 .9432 LSA 1621.6 HSA 273.7 5Sk 22._
_OE .8853 BRA 1.8567 BE3 5.7923 FSP -616 SC,I 3712.6 5(,2 408.8 THA 3.67 ELl 1585.8 EL2 217.0 ALF 15.10

LAUNO4 DATE FEB 16 1969 FLIGHT TII_ 188.00 ARRIVAL DATE AUG 23 1969

H[LIOCENTR|C CONIC 015TANC_ 545.759

RL 147.81LAL .00 LCt. 147.13 VL 26.531GA_ 4.43 AZl,. 88.79 f.K;A 268.45 S,qA 121.33 ECC .22884 ZN( 1._067 VJ 30.144

RP 108.02 LAP -1.21 LOP 53.60 VP 36.951 GAP 11.61A2'P 90.05 TAL 164.70 TAP 73.13 RCA 93.73 APC) 149.36 V2 35.083

RC 179.506 GL 7,B0 GP -14.66 ZAL 65.55 ZAP 163.41 ETS 30_.02 ZAE 129.96 ETE 192.35 ZAC 138.72 ETC 181.81 CLP-172.15
PLAN_TC_ENTRZC CONIC

C3 16.854 VHL 4.103 0LA _O.98 RAL B0.56 RAO 6567.7 VI_L 11.737 PTH 2.08 VHP 7.997 0PA 3.86 RAP 65.16 ECC 1.2774

LNCH A2'HTH LNCH T_HIE L-X TXME INJ LAT _NJ _ INJ RT AS( JNJ AZlHTH ZNJ T_I,_ PO CST TIM ZNJ 2 LAT INJ 2 LONG
76.89 23 12 49 3851.45 '2_.43 156.16 307.14 68.05 24 16 41 3231.3 -75.21 148.38

103.11 2 45 15 3161.22 -22.41 106.69 307.14 68.04 3 37 36 2561.2 -25.20 98.91

76.89 23 12 49 _31.45 -22.45 |_6.|6 _07.J4 68.03 24 16 41 3231.5 -23.21 148.38

103.I! 2 45 15 5161.22 -22.41 IO6.69 307.14 68.04 3 37 56 2361.2 -25.20 96.91

110.DO 3 21 31 2675.01 -32.19 72.85 310.51 77.82 6 6 24 2073.0 -33.53 63.87

110.00 I 39 19 3367.66 -15.30 117.51 _02.29 58.2_ 2 35 27 2767.7 -j7.41 110.8!

0IFFE_NTIAL C.OR_CfION5 NIO-COUR_E EX[CUTICN ACCURACY ORBIT DETERMXN_TION ACCURAC_

TOE .6983 TRA 2.1359 TC3-_.4239 B_U 1.2228 SGT 5733.3 _GR 542.9 SG3 176,6 ST 1a33.8 SR 452.9 SS 370.3

ROE .3191 RRA .t69| RC3 -.1750 FAU .O2660 RRT .6525 RRF .6314 RTF .9443 CRT .8019 CRS -.4676 CST -.9015

FOE .1146 FRA 1.0451 F(5-1.3663 BSP 18505 _ 5758.9 R_3 .0160 R13 .9444 LSA 1516.6 MSA 312.3 55A _O.P

_OE .7678 _RA 2.1426 BC3 5.4267 F_k° -394 SGI 5744.5 .SG2 410.6 THA 3.55 ELi 1480.6 ELZ Z6Z.I ALF J4.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69)

LAUNCH OAT[ F£B 16 1969 FLIGHT TIME 19_.OO ARRIVAL 0ATE AUG 25 1969

HELIOCENTRIC CONIC

RL 147.81 LAL .DO

RP 107.98 LAP -I.03

RE 181.455 GL 6.36

PLANCTOCENTRIC CONIC

C3 18.216 VHL 4._68

LNCH ATMTH LNCH TIE
80.63 23 54 46

99.35 2 31 14

1OO.00 3 4 53

1OO.O0 Z 7 43

110.00 3 55 43

lID.DO I 33 23

LOL 147.15 VL

LOP 58.81 VP

GP -14.19 ?AL

OISTANCE 551.273

26.49! GAL 5.02 AZL 88.97 H(A 271.66 SMA 121.31 £CC .23456
}6.934 GAP 12.03 AZP 89.97 TAL 163.10 TAP 74.77 RCA 92.85

62.52 ZAP I64.21ET$ 300.00 ZA£ 130.02 ET£ 191.97 ZA( 160.98

OLA Z9.70 RAL 84.06 RAO 6567.7 Vt_L 11.815 PTH Z.09 VHP 8.238 OPA 6.83

L-I TIME INJ LAT INJ LONG INJ RT A$_ INJ AZt4TH INJ TIME PO CST TIM

3760.5Z -21.10 150.50 311.50 68.61 24 57 26 5160.5

5268.20 -21.09 114.12 311.49 68.59 3 25 42 2668.2

3160.61 -25.39 107,05 312.41 70.84 5 57 34 2560.6

3343,34 -18,84 118o70 310,50 66.35 3 3 27 2743.3

1625.04 -32.82 69.25 315.Z13 ?9.66 6 39 28 2025.0

-_51.67 -10.25 |L_2.IO 305.74 57.2l 2 30 55 285J.7
OIFFERENTIAL CORRECTIONS

TOE .3583 TRA 2.4515 TC3-5.O411 84U |._3

ROE .3Z76 RRA .1854 RE3 -.1585 FAU .02471

FOE .0583 FRA 1.0965 FC3-1.1745 8SP 18667

E_E .6448 BRA 2.4386 8C3 5.0436 FSP -577

NI0-EOURSI[ E_CUTION ACCURACY

_T 5761.9 Jk;R 5]6.7 t_3 170.5

RRT .1_15 _ .6195 RTF .9457

5786.8 R23 .0127 RI3 .9458
SC,J 5772.2 SG2 410.9 THA 5.44

INC 1.0269 VJ 30.144

APO 149.76 v2 35.095

ETC 180.92 (LP_173.02

RAP 67.28 ECC 1.2998

|NJ 2 LAT INJ 2 LONG

-23.82 142.58
-23.81 106.39

-25.79 99.07

-21,87 111.22

-33.87 60.17

-14.50 115.5_

ORBIT 0ETERNINATION ACCURACY

ST 1359.9 SR 441.6 SS 367.4

CRT .7029 CRS -.5414 CST -.9071
L$A 1434.3 N$A 347.9 SSA 19.5

ELI 1396.7 £L2 505.8 ALF 13.52

LAUNCH OATE FEB 16 1969 FLIGHT TIME 192.00 ARRIVAL 0ATE AUG 27 1969

PPELIOCENTRIC CONIC

RL 147.81LAL ._13
RP 107.94 LAP" -.84

RE 183.384 GL 5.01

PLAN_TC(.£NTR[C CONIC

C3 19.840 VHL 4.454

LN(J-I A2"NTH LNCH TIME

87.35 1 6 2

92.65 1 50 13

100.00 4 7 51

100,(30 I 31 5

110,OO 6 25 53
110.00 1 29 32

OI$TJN£'_ 558.736

L_L 147.15 VL _.&50 GAL 5.65 A2L 89.15
L_ 62.03 VP ]6,917 GAP 12,49 A2P 89,93 T,4L

GP -13.77 7AL 59.61ZAP 164,_ ET$ _31.72 2NE

274.88 _4A 121.07 ECC .240?8
161.51 TAP 78.40 R(A 91.92

150.08 ETE 191.64 ZAC 163.24

DLA 28.43 RAL P7.36 RAO 6_?.e _L 11.884 PTH 2.11VHP 8.496 0PA 7.72
L-I TIME INJ LAT INJ LONG INJ RT AS C INJ A2_4TH INJ TIHE PO C$T TIN

3606.09 -19.76 138.3_ 315.81 69.13 2 6 8 _06.1
3462.89 -19.75 127.89 515.D0 69.12 2 4? 56 2862.9

3019.46 -_._ 97.51 5J8.07 75.10 4 58 10 2419.5

3524.75 -13.54 129.57 312.94 63.09 2 29_0 2924.8
2587.345 -33,24 66,39 319.74 8J.5J ? 9 O J987.4

3529.61 -7.34 1_.27 _09,_7 56._2 2 2B 22 2929.6

OIFFERENTIAL CORRECTIONS

TOE .4121 TRA 2.7432 TC3-4.6422 8AU 1.2319

ROE ,3270 RRA .2023 RC3 -.14_4 FAU .0L_89

r0E .OO55 FRA 1.1516 FC3 -.9987 _SP 18804

80E .5261 8RA 2.7506-BC3 4.6444 FSP -560

IN_ .8463 Vl 30.144
APO 150,23 V2 35.108

ETC 179,81 CLP-173.88

RAP 69.44 ECC 1.3265

INJ 2 LAT INJ 2 LONG

-22.42 13,0.71
-22.41 120.23

-28.0J 89.17

-17.04 122.53

-34.D5 _7.24

-11.?0 119.88

ORBIT OETERN_NATION ACCURACY

ST 1521.1SR 429.9 SS 371.3

CRT .5815 CRS -.2202 CST -.9203

LSA 1_87.7 MSA 377,2 SSA 18.3

ELI 1346.5 EL2 343.2 ALF 11.47

MIO-O:X/R$_ £_£¢VTfON _¢CURA(_

SGT 57_6o5 _uR 529,7 _3 164.6

i_r .631_ RRF .6087 RIT" .9473

St_ 5810.7 R23 .0100 R15 ,9473

ST,,1 5796.Z S(,2 410.1 THA 3,32

LAUNCH CArE FEB 16 1969

I_ELIO_ENTRIC CONIC

RL 147.81L4L .DO

RP IO7.90 LAP -.66

RE 185.291GL 3.74

PLANE rOCENrRIC CONIC

C3 21.762 VHL 4.6_5

LNCH ATHTH LNCH TIN_

90.00 2 50 47

90.00 O 30 9

lO0.O0 4 48 Z1

1130.00 I 15 17

110.00 6 33 7
110.O0 1 27 0

FLIGHT TZNE 194.00 ARRIVAL DATE AUG 29 1969

DISTANCE 562.140

LOt. 147.15 VL 26.411 G4L 6.31 42L 89.34 HEA 278.09 SMA 120.84 ECC ,24754 INC .6639 Vl 30.144

LOP 6_.24 VP }6.901 GAP |2,97 AZP _9.91 TAL 159.95 TAP ?8.04 RCA 90.93 AP_ I_0.76 V2 35.120

GP -13.38 ZAL 56.82 ZAP 165.64 ET$ 295.15 ZAE 1_0.15 ET[ 191.55 ZAC 165.49 £TC 178.56 CLP-174.74

0LA 27.18 RAL 90.45 RAO 6567.9 VEL 11,964 PTH 2.13 VHP 8.774 0PA 8.55 RAP 71.63 ECC 1,3581

L-I TIN[ INJ LAT INJ LONG |NJ RT A_ INJ AZMTH INJ Till[ PO CST TIM INJ 2 LAT INJ 2 LONG

3327.10 -24.08 119.51 322.03 74.64 3 46 14 2727.1 -25.96 411.34
3786.19 -12.91 148.47 317,66 64,58 1 33 16 5186.2 -16.23 141.57

Z948.12 -27.37 9"Z,53 322,94 77.48 5 37 29 2348.1 -28,82 84,02

3640.40 -9.89 136.21 316.10 61.65 2 15 57 3040.4 -13.60 129.39

2557.67 -33.51 64,11 324.17 82.83 ? 35 45 1957.7 -34.14 54.93

3603.62 -4.55 1_.18 312.85 56.08 2 27 5 3003.6 -8.97 123.88

OIFFERENTIAL CORRECTIONS

TOE .2600 TRA 3.0719 TC3-4.2357 BAU 1.2329
ROE .3321 RRA .2195

FDE -.0442 FRA 1.2047

BOE ,4218 BRA 3.0797

LAUNCH CATE FEB 16 1969

HELIOCENTRIC CONIC

RL |47._I LAL .00

RP 107.87 LAP -.47
RC 187.175 GL 2,36

PLAN[TOCENTRIC CONIC

C3 24.026 VHL 4.902

LNCH AZMTH LNCH TINE

90.00 3 33 8

90.00 O 10 55

10(3.00 5 21 25

100.00 J 5 19
110.00 7 17 54

110.OO I 25 19

RC3 -.1267 FAU .02110

FC3 -.8395 8SP 18923
BC3 4.2376 FSP -543

LCL 147.15 VL

LOP 68.46 VP

GP -15.02 ZAL

OLA 25.96 RAL
L-I Till[ INJ LAT

5248.23 -25.40

3913.22 -9.08

2899,11 -28.04

3737.58 -6,70

2534.67 -33.69

_74.79 -1.84
OIFFERENTIAL CCRRECTION5

TOE .1061 TRA 3.4'_8 TC3-3.8_48 8AO 1.2290

ROE .3383 RRA .2374 RC3 -.I11! FAU .01929
FOE -.0893 FRA 1.2599 FC3 -.6950 8SP 18932

80E .3546 BRA 3.4310 8C5 3.8264 FSP -522

HI0-(OUR_ EXECUTION ACCUR4Ct' ORBIT 0ErERNINATION _CCUR4C¢

SGT 5805.9 _ 521.8 SG5 158.9 ST 1_17.2 SR 418.0 SS 380.9

RRT .C_16 RRF .5997 RTF .9489 CRT .4475 CRS -.1110 CST -.9373

5G_ 5829.5 _3 .0077 R15 .9489 LSA 1377.6 NSA 395.9 5SA 17.2

$61 _15.0 SG2 408.1 THA 3.21 ELl 1331.6 EL2 569.8 ALF 8.76

FL|f4-1T TINE 1_,00 ARRIVAL OATE AUG 31 1969

DISTANCE 567.476

L_.372 GAL ?.0| A2'L 89.3_ t'_A _81.31 &NA I_0,61 ECC ,25491 IN( .4783 Vl 3L"/.144

]6,884 GAP 13.49 AZP 89.91 TAL 158.40 TAP 79.71 RCA 89.87 490 151.36 VZ 35.13= °
54.18 ZAP 166.27 ET$ L_J_.Z9 ZA_ 130.16 ErE 191.05 7AC 167.74 ErE 176.39 CLP-175,61

93.35 RAO 6568.0 V_L 12.058 PTH 2.16 VHP 9.074 OPA 9.32 RAP 73,85 [CC 1.3954

INJ LON_ INJ RT AS( INJ A_NTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
114.11 326.92 77,04 4 27 16 2648.2 -26.93 105.77

155.9_ 320.74 63.06 1 16 9 3313.2 -12.63 148.96

89.04 327.54 79.20 6 9 45 2299.1 -29.25 _.44

14J,66 3J9,46 60,B0 2 7 36 3137,6 -10,54 J34,9_

62.34 528.52 83.66 8 0 9 1934.7 -3A.18 53.13

133._ 316.45 _.86 2 26 34 _074.8 -6.30 127.66
NI0-CCURSIE Irx_CUTICN ACCURAC¢ C_RSIT OETERHINATION ACCURACY

S_T 5820.5 SGR 51._.3 SG3 153.5 ST 1345.5 SR 406.2 55 394.2

RRT .6127 _ .5902 RTF' .9504 CRT .5166 CR5 -.0210 CST -.9540

SG_ 5843.0 R_3 .0064 R13 .9505 LSA 1403.0 MSJ 402.6 SSA 1_,3

_(,1 5829.0 _G2 405.1 THA 3.11 ELI 1352.2 EL2 383.4 ALF 5.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 4 1968-69_

LAUNCH CATE FEB 16 J969

HELI_ENTRZC CC_NIC

RL J47.8J LAL .O0 LOL 147.J5 VL

RP 107.83 LAP -,20 LC@ 71.68 VP

gC J89,037 GL J.46 GP -12.69 ZAL

PLANCT(X[NTRIC CONIC

23 Z6.686 VHL 5.166 CLA 24.79 RAL
LNCH AZMTH LNCH TIME L-I TIME IN! LAT

90.00 4 6 33 3196.87 -26.13
90.00 23 $5 8 4016.38 -5.86

IOO.O0 5 49 58 2863.43 -28.47

100.00 0 58 L:_ 3825.06 -3.77

110.00 7 40 38 2517.51 -33.81

I10,00 I 24 15 3743.74 .80

DIFFERENTIAL CCRRI_CTIONS

TOE -.0581 TRA 3.7889 TC3-3.4315 BAU 1.2247

mOE ,3449 RRA .2549 RC3 -.0969 FAU .01163

F0£ -.1337 F_A 1.3138 FC3 -.5719 8_ 19039

BOE .3497 BRA 3.7974 8C3 3.4329 FSP -507

LAUNCH DATE F[8 16 1969

_I[LIOC£NTRIE CONIC

RL 147.8I LAL .0(_

RP 107.79 LAP -.09
RC 190.875 GL .44

PLANET(XENTRIC CONIC

C3 29.@O7 VHL 5,460
LNCH AZMTH LNCH TIME

90.00 A 34 56

90.00 73 46 48
100.00 6 15 |I

I00.00 0 53 10

I10.00 8 I 14

110.00 1 23 36

0IFFERENTIAL CCRRCCTIONS

TDE -.7277 TRA 4.1767 TC3-3.0523 8AU 1.2168

ROE .3§21 RRA .2725 RC3 -.0834 FAU .01601

roe -.1755 FRA 1.3692 FC3 -.4650 BSP 19134

BO£ .4|94 8RA 4.1856 6C3 3.0534 FSP -49|

FLIGHT TIM[ 198.00 ARRIVAL CAT[ SEP ? 1969

0ISTANCE 577.734

?6.333 CAL 7.76 AZL 89.7J HCA 284.53 5HA 1L_0.39 ECC .26?94 INC .?88? V! 30.144
36.867 GAP 14.04 AZP 89.93 TAL 156.87 TAP 81.40 RCA 88.74 APO 157.05 v2 35,144

51.67 ZAP 166.84 ETS 289.10 ZAE 130.17 ETE 190.79 ZAC 169.96 ETC 173.54 CLP-176.48

96.05 RAG 656g.! VEL 12.168 PTH 2.18 VHP 9.398 CPA 10.02 RAP 76.09 ECC 1,4397

INJ LONG IN! RT ASC INJ AZMTH INJ TIME PO CST TIN INJ ? LAT INJ ? LONG

110.52 331.50 78.69 4 59 50 2596.9 -27.43 102.10

161.70 324.06 62.25 25 ? 4 3416.4 -9.53 154.95

86.47 331.98 80.48 6 37 41 2263.4 -29.49 77.8?

146.50 322.9_ 60.32 Z 2 5 3225.! -7,69 139.9!
61.02 332.79 84.64 8 22 29 1917.5 -34.18 51.79

137.50 520.07 55.83 2 26 39 3J43.7 -3.69 131.29

HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

_T 5830.9 _,R 503.3 S_,3 !48.3 ST J394.? SR 393.8 SS 409.4

RRT .6037 RRF .5813 RTF .9524 CRT .I9Z0 CRS .0588 (ST -.9676

5_ 5852.5 R23 .0045 R13 .9524 LSA 1451.4 MSA 399.6 SSA 15.4

S(.,! 5_h_1,8 S_ 400.7 THA 3'00 ELI 1396.4 EL? 385.8 ALF 3.36

FLICMT TIE L_O.00 ARRIVAL CAT? SEP 4 1969

DISTANCE 577.899

LC_ 147.15 VL 26.295 GAL 8.55 AZL 89.91PI¢.A

LOP 74.91 VP 36.851 GAP 14.64 AZP 89.97 TAL

GP -1_.39 ZAL 49.31 ZAP 167,33 ETS 285,58 ZAE

287.76 SMA 120.17 £CC .27172 INC .0975 Vl ]O.144
|§5.37 TAP 83.13 RCA 87.52 APO 152.83 V? 35.155

130.17 ET£ 190.54 ZAC 172.14 ETC J69.12 CLP-177.36

0LA 23.65 RAL 98.57 RAO 65_.2 V_.L 12.296 PTH 2.21 VHP 9.750 OPA 10.67 RAP 78.35 [CO 1.4906
L-! TIME IN! LAT IN! _ IN! RT AS( IN! AZNTH IN! TIN[: PO CST TIM IN! ? LAT IN! Z LONG

3160.62 -26.59 107.97 335.90 79.89 5 27 36 2560.6 -?7.72 99.48

4107.81 -2.93 166.84 327.49 61.8_ 24 55 16 3507.8 -6.68 160.16

2837.35 -28.75 84.59 356.]0 81.44 7 2 29 2237.4 -79.63 75.89
3g06.32 -1.02 150.97 326.42 60.12 ] 5_ !6 3306.3 -4.99 144.43

2_05.57 -33.88_ 60.09 337.01 85.18 8 43 0 1905.6 -34.18 50.86

3810.86 3,_ JAI.O0 323.69 55.96 2 27 7 3210.9 -1.13 134.79
MI0-(X_UR$E [XECUTICIW ACCURACY ORBIT O£TERMINATION ACCURACY

_T 58345,4 ,T_GR 49"_.3 S_3 143.3 ST 1458.8 SIR 381.? S5 425.9
I_qT .5948 RRF .5728 RTF .9545 CRT .0834 ORS .J_43 CST -.9777

51157.2 R_ .0031 RI3 .9545 LSA 1517,5 MSA 389.6 SSA 14.6

S_I 584_.8 $G2 _95.2 THA 2.89 EL1 1459.1 £L2 379.8 ALF J.34

LAUNCH CATE FEB 16 1969

HELIOCENTRIC CONIC

RL 147.81 LAL .00

RP |07.76 LAP .10

RE 19_.690 GL -.49

PLAN_TC_CENTRIC CONIC

C3 33.469 VHL 5.785

LNCH AZMTH LNCH TIH_[

90.00 4 59 46

90.00 ?3 AO 35

JO0,O0 6 37 45

lO0.O0 0 49 I?

110.OI3 8 ?0 I_

llO.O0 I 23 15

FLIGHT TIN([ 202.00 ARRIVAL CAT? 5EP 6 1969

OIST_NC£ 582.956

LOL 147.15 VL ?6.257 GAL 9.40 AZL 90.11HCA

LOP 78,13 VP 36.835 GAP 15.19 AZP 90.04 TAL

GP -I?.I2 ZAL 47.10 ZAP I67.76 ET9 281.71 ZA£

290.98 ,SNA 119.96 £CC .28133 |NC .1093 VI 30.144

153.91 TAP 84.89 RCA 86.21APO 153,71 v? ]5.J6[

130.15 ErE 190.31 ZAC J74._3 [TC 161.45 CLP-178.?6

OLA _2.57 R_L 100.90 RA0 6568.3 VEL 12.443 PTH 2.25 _P 10.!33 0PA 11._5 RAP 80.6? ECC 1.5508

L-I TIME INJ L_T INJ LON_ INJ RT AS_ INJ AZNTH INJ TIME[ PO CST TIN INJ _ LAT INJ Z LONG

3i34.8! -26.89 106.14 340:i9 80.76 5 52 1 2534.8 -27.89 97.61

4191.90 -.22 171.53 330.97 61.68 24 50 26 3591.9 -4.01 164.89

2818.86 -28.93 83.24 340.54 82,13 7 24 44 2218.9 -_9.72 74.52

3983,08 1.58 155.18 329.97 60.15 I 55 35 3383.1 -2.40 148.66

2498.34 -53,92 59.53 _4J.17 85.5l 9 I 50 1898.3 -34.!7 50.29

3876.37 5.85 144.44 327,_1 56.26 2 27 51 3276.4 1.38 138.21
DIFFERENTIAL CORRECTIONS MID-COURS£ E_ECUTION ACCURACY

TD[ -.4035 TRA 4.5885 TC3-_.6913 BAU 1.2046 SGT _8_7,5 _ 4_0.0 _G3 138.6

RCE .360! RRA .2897 RE3 -.0707 FAU .0|442 RRT .5858 _ ,5646 RI"F .9569

FOE -.2152 FRA 1.4_66 FC3 -.3731 8SP 19200 _ $857.2 R23 .0020 R13 .9569

80E .5408 6RA 4.5976 8C3 ?.6922 FSP -475 $61 5844.3 _2 388,6 THA 2.77

LAUNCH DATE FEB !6 1969 FLIC44T TIN? _04.00 ARRIVAL 0ATE SEP 8 1969

HELIOCENTRIC CONIC 01STANCE 387._5

RL !47.81 LAL ._ LOL 147.15 VL L_6._ GAL 10.31 AZL g0.32 H_A 294.21 SNA 119.75 ECC .29189 INC .37! 7 vJ 3_.144

RP IO7.73 LAP .29 LOP 81.36 VP ]6,818 GAP 15.99 AZP gO.J3 T_L 152.48 TAP 86.69 RCA 84.79 APO 154.70 V_ 35.I77

R( 194.480 GL -1.35 GP -11.86 ZAL 45.05 ZAP 168.II [T$ 277.51Z_E I30,11ETE 1_0.09 ZAC 176.09 ETC 145.93 (LP-J79.16
PLANETOCENTRIC CCNIC

C3 37.769 VHL 6.146 0LA Zl.54 RAL IO3,O6 RAO 6568,5 VlEL 12,615 PTH 2,29 VHP 10.551 OPA 11,77 RAP 8?.89 ECC 1.6716

LNCH AZMTH LNCH TIME L-I TIME IN! rJIT IN! LONG IN! RT IS( IN! AZMTH JNj TIN? PO CST TIM IN! 2 LAT IN! Z LONG
90.00 5 2t 49 3117.01 -27.08 104,87 344.]8 81.37 6 13 46 2517.0 -27.99 96.3_

90.00 23 35 44 4270.76 2.32 175.93 334.48 61.77 24 46 55 5670.8 -1.47 I69.30

I_.00 6 58 4 2806.66 -Z9.04 82.35 344.69 82.58 7 44 51 2206.7 -29.76 73.6?

I00.O0 0 46 6 4056.34 4.O6 Iflg,£1 333.52 60.36 J 53 42 3456.3 .08 152.68

IlO.O0 8 37 34 2495.38 -33.94 _9._0 345.28 85,64 9 19 I0 1895.4 -34.17 50.06

IIO.O0 I 23 6 3940.39 8.26 147.83 3_O.94 56.71 2 28 46 3340.4 3.8? 14!.56
DIFFERENTIAL CORRECTIONS HI0-COLIR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.581l TRA 5.0311 TC3-2.3470 BAU J .1854 _GT 5814.8 t_R 466.9 $G3 134.1 ST 1609.Z SR 356.2 S5 460.5

ROE .3690 RRA .3066 RC3 -.0587 FAU .01281 RRT .5769 RRF ,5571 RTF .9593 CRT -.0815 CRS .2189 CST -.9899

F0E -.25|5 FRA 1.4878 FC3 -.2936 8SP 19150 _4] 5853.4 R23 .0015 R13 .9594 LSA 1673.0 MSA 359.9 SSA 13.3

8DE .6883 _RA 5.0404 8C3 2.3477 FSP -457 SG1 5841.0 _G2 381.0 THA 2.65 ELl J609.5 EL? 354.9 ALF 178.91

ORBIT DETERNIN_TION ACCURACY

ST 1532.4 SR 368.6 SS 443.?

CRT -.0083 CR$ .1779 CST -.9849

LSA 1593.5 MSA 375.6 SSA 13.9

ELI 1532.4 £L2 368.6 _LF 179.88

_T
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUNCH CAT[ FEB X6 1969 FLIGHT TIH£ 206.0(3 ARRIVAL CATE SIP 10 |969

HEL[L_EENT_[C CONIC 0[STANC£ 592.66!

RL 147,_1 LAL .{J[J LOL I47.15 VL _6.184 GAL 11._9 AZL 90.55 HCA 297.4:5 SMA 119.54 Ice .30_5i ;NO .5449 Vl 30.]44

RP 107.70 LAP .48 LOP 84.58 VP 56,802 GAP 16.76 ATP 90.25 TAL |51.|| TAP 98.54 RCA 85.26 APO |55.82 v2 55.187

RE 196.245 6L -2.14 GP -11,63 7AL 45.12 ZAP 168.57 ETS 272.97 7A£ 130,04 ETE 189.88 2AC 177.26 ETC 111.81 CLP 179.91

PLANE TOCENTRIC CONIC

C3 42.829 VHL 6,.544 6)LA 20.57 RAL 108,05 RAO 6568.6 VEL 12.914 PTH 2,53 VHP J|.O09 0PA 12,25 RAP 85.16 ECC l .7049

LNCH AZMTH LNCH TIM_ L-[ T[I,_ IN| L/IT IN| L(_N(., IN| RT ASC IN| A2_ATH IN| TIM_ PO CSr TIM INJ 2 LAT IN| 2 LON6

90.00 5 41 35 ]105.72 -27.19 104,06 348.47 81,76 6 3] 20 2805.7 =-28,05 9'5.50

90.00 23 31 §l 4345.53 4,72 I80.1J 338.0I 62.0§ 24 44 I7 J745.5 .94 . 173.47

100.00 7 16 27 2799,82 -29.10 81.85 346,77 82,84 8 3 6 2199.8 -29,79 75.11

1{30.00 L3 4.3 36 4JZ6.67 6.4J 163.J0 337.09 _.74 J 52 23 352(_. 7F 2,47 156.54

110.OO 8 53 28 2496.27 -53.93 59.37 ]49,34 85.60 9 35 4 1896.3 -34,I7 50.13

110.OO I 23 4 4002.98 10.58 JSJ.L_ 3]4.56 57.30 2 29 47 3403.0 6,19 |44.85

C[FFERENTIAL CORRECT|CiqS MIC-COUR,_,E EXECUTION ACEURA(Y C_81T [:ETERtIINATZC_q ACCURACv

TCE -.7711 TRA 5.4974 TC3-2.0315 BAU 1.1635 5_T 5826.9 S(,R 4_2.2 SG3 129.7 ST 1685.4 SR 343.3 55 478.3

ROE .3783 RRA .5224 Re3 -.0481 FAU .01130 RRT .5667 RIRF" .5482 RTF ,9621 CRT -.|4S1 (R5 .2560 CST -.9952

FOE -.288Z FRA t.5504 rE3 -.2ZP4 BSP 192_6 _ 5844.4 R_3 .0(_9 R1_ .96_J LSA I752.0 MSA 343.I SSA 12.7

60E .8589 eRA 5.5068 6C3 2.03_0 FSP -443 _| 5852.6 $62 372.Z THA 2.55 ELI 1686.2 _'L2 539.5 ALF 178.24

LAUNCH OATE FEB 16 1969 FLIGHT TINE _08.00 ARRIV,AL CATE SEP IZ 1969

HELIO(ENTRIC CONIC 0ISTANEE 597.25_

RL 147.8J LAL .[30 LOt. 147.15 VL 26.J48 GAL 12.36 AZL 90.78 1"AfA 300.66 5HA 119.34 ECC .31635 INC .7816 VJ 50.144
RP IO7.67 LAP .67 LOP 87.81 VP 36.786 GAP 17.60 AZP 90.40 TAL 149.79 TAP 90.46 RCA 81.59 APO 157.Z0 V2 35.196

RC 197,986 GL -Z,86 GP -11,4! ZAL 41.35 2'AP 168,54 ETS 268.14 ?AE 129.94 ETE 189.67 ZA( 176.88 ETC 67,75 CLP 178.96

PLANE TOfENTR.[ C CONIC

C3 48.80_ VHL 6.986 0LA 19,66 RAL 106.87 RAO 6568.8 VEL J],.045 PTH 2.38 VHP J|.513 OPA 12.64 RAP 87.45 ECC |.8031

LNCH AZHTH LNCM TII4[ L-I TII'_ IN| LAT IN| LONG JNJ RT AS(_ IN| A_4TH IN| TIM[ PO CST TIM IN| 2 LAT IN| 2 LONG
90.00 5 59 _0 3099.87 -_7,24 |03.64 35_.48 8J.97 6 51 0 _499._ -_8,07 95.07

90.00 23 28 41 44J6.91 6.98 184.14 34|.54 62.49 _4 4_ 18 3816.9 3.24 177.46

JDD.DO 7 33 5 _797.6J -29.22 8J,69 352.7? 82.92 8 19 42 2197.6 -29.79 72.95
100.OO 0 41 34 4J94.40 8.65 166.89 340.64 61._7 I 51 28 3594.4 4.75 ;60.27

110.00 9 6 0 2500.65 -33.9| 59.71 353.34 85.40 9 49 40 }900.7 -34.17 50.48

110.00 | 2,) 8 4064,J2 I2,81 |54.53 338,|6 58.03 2 _0 52 .,_464.1 8.49 148.09

6)IFFER1ENTZAL CORRECTIONS MIO-COL_E EXECUTION ACCURACY ORBIT 0ETEI_4INATION ACCURACY

TOE -.9698 TRA 5,9958 TC3-1.7387 BAU 1.1],47 5(,7 5814.0 SA.,R 456.3 ._,_ J25.6 ST 1758.._ SR _.0.4 SS 496.4

ROE .3883 RRA .5569 RC] -.0_84 FAU .00979 RRT .5554 R_ r .5387 RTF .9650 CRT -.|9_5 CRS .2_7J CS7 -.9955

FOE -.3236 FR/L 1.6170 Re3 -.1737 6SP 192_5 _ 58_,0.4 R"d3 .O00B RJ3 .9650 LS/_ _1827.9 MS_ 526.I SSA 12.l
6OE |.O447 _RA 6.0052 BE3 1.7392 FS,P -4_O .&GI 5819.1 $62 362.5 THA 2.40 ELI 1759.7 EL2 323.6 ALF 177.79

LAUNCH CATE FEB 16 1969 FLIGHT TII_ 2|0.GO| ARR]VAL CATE SEP 14 1969

HEL IOfENTRTC CONIC

RL |47.8I L4L .OO

RP |O7.64 LAP .86

RE I99.701 GL -3.52

PLAN£ TOCENTRI C CONIC

C3 55.875 VPIL 7.475

LNCH ATMTH LNCH TJM[

90.00 6 15 20

90.00 23 26 I
100.00 7 48 7

;OO.OO 0 _9 51

110.OO 9 21 |4

110.00 I 23 14

CIFFERENT TAL CCRREET IONS

r0E-1.1752 rRA 6.5331 7C]-1.4692 _AU 1.0977

RCE .3991 RRA .3496 RE3 -.(]297 FAU .0[3828

rOE -._584 FRA _.6885 FC3 -.1283 BSI° _9270

865£ ].2412 8RA 6.5424 8C3 |.4695 FSP -416

OJSTANCE 60J.622

LOL 147.15 VL 26.113 GAL 13.51 AZL 9|.04 HCA 303,89 SH4 119.I5 ECC .531356 INC 1.6350 V! 30.144

LOP 9l.[35 VP 56.769 GAP 18.52 AZP 90.58 TAL 148.55 TAP 92.44 RCA 79.76 APO 158._3 v2 35.Z05

GP -JI,2Z ZAL 59.72 ZAP 168.60 £TS 265.06 7AE J29.81 fIE 189.47 ZAC 175._4 £TC 43.96 CLP 177.97

CL_ I8.80 RAL 1138._5 RAO 6569.0 VEL 13.313 PTH 2.43 VHP 12.070 OPA I2.99 RAP 89.68 ECC |.9195

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LA TINJ 2 LONG

3098.66 -27.26 103._6 356,4_ 82.DJ 7 6 59 2498.7 -28.[38 94.99

4485.27 9.11 188.05 545.05 63.07 24 4[3 46 5885.5 5.43 181.29

2799.45 -29.10 81.82 356.68 82,85 8 34 47 2199.4 -29.79 73.09

4259.72 10.76 1713.58 _44.18 61.94 | 5[3 50 5659.7 6.93 163.89
2508.|5 -33.87 60.29 357.27 85.06 113 3 2 I908.1 -34.J8 51,06

4123.78 14.93 157.85 341.75 58.89 2 31 57 3523.8 10,713 151,30

MI0-COURS_ EXECUTION ACCURACY _SIt 0ETER_tTNATION ACCUR4C_

S_T 5798.3 S_R 4|9.2 ,_33 121.6 St 1826.0 SR 317.5 85 514.8

RRT .5429 _ .5260 RTF .968J CRT -.2427 CRS .3|59 CST -.9970

$60 _8|_.4 R_ .000_ R13 .968| LSA J898.5 M5_ !_99,5 SSA 1J,5

S6I 5802,8 Sf,2 351,8 THA 2.26 ELI 1827.7 EL2 _]7.7 _LF 177.51

LAUNCH 0ATE FEB |6 1969 RLICA_T TIME 2|2.00 ARRIVAL CATE SEP 16 1969

HELI(_ENTRZC CCNIC

RL 147.81 LAL .00

RP 107.62 LAP I.[34

RE L;_]I.391 GL -4.|2

PLANETOCENTRIC CONIC
C3 64,289 VHL 8.018

LNCH _ZMTH LNCH TIME

90.00 6 29 43

90.00 23 25 44

100.00 8 I 42

1{3(3.00 [3 38 21

110.OO 9 33 14

110.[30 I 23 18

OfrFERENTIAL CORRECTIONS

TOE-I.3914 TRA 7.|104 TC3-1.2225 8AU 1.[3509

ROE .4109 RRA .3602 gC3 ",02_} FAU .O[3674

FOE -.3927 FRA 1.7658 RE| -.0907 8._ 192713

8OE 1.45138 _A 7.1195 8C3 1.2227 FSP -40_

0ISTANCE 605,721

LOL 147,15 VL 26.[3_W] GAL 14,77 AZL 91.31HEA 507.12 5_WA 118.96 ECC .54635 INC 1.3084 VI _I.144

LOP 94.26 VP 56.75_ GAP 19.54 AZP 90.79 TAL 147._8 TAP 94.50 RCA 77.76 APO 160.16 v2 55.213

GP -1|,03 ZAL 38,25 ZAP 168.56 ETS 257.79 ZAE 129.63 ETE 189,27 ?AC 173.45 ETC 33.09 CLP 176.95

OLA 18.O| RAL 1113.[36 RAO 6569.2 VEL |3.625 PTH 2.49 VHP 12,688 DPA |3.29 RAP 91.90 ECC 2.0580

L-I TIME INJ LAT JNJ LON6 IN| RT AS( IN| AZMTH IN| TIME[ PO CST TIM IN| 2 LAT IN| 2 LONG

31131.44 -2_.23 103.75 .22 81.9| 7 21 24 2501.4 -_8.07 95.19

455[3.80 1_.11 |91.8J _48.53 63.79 24 _9 _5 _950,8 7,50 185.00
2804.79 -Z9.[36 82.21 .50 82,65 8 48 27 2204;_ -29.77 75.48

4322.68 12.76 174._ 347.68 62.74 l 50 24 372_.7 9.00 167.42
2518.40 -13.B0 61.09 1.12 84.60 113 15 |3 J9J8.4 -_4.18 $1.86
4181.84 16.95 161,14 345.31 59,86 2 33 8 3581.8 12.81 |54.47

MI0-COUR,_E £_[.CUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5777.2 S(A_ 400.9 SG3 117,8 ST 1887.[3 SR 5[34.6 SS 533.9

RRT .5282 RRF .5155 RTF .9712 CRT -.2813 Cg$ .5375 CST -.9980

5{,8 5791,1 W'_3 .0008 R13 .97|_ LSA 1962.8 MSA 293.2 SSA 11.0

$61 5781.1 SG2 3413.1 THA 2.11 ELl 1889.0 EL2 292.0 ALF 177.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69

LAUNCH CAT[ r[_ 16 i969

HELIOCENTRIC CONIC

RL 147.81 LAL .00

RP 107,59 LAP 1,72

RC 205.056 GL -4.67

PLANE TCX:ENTRIC CLINIC

C3 74.358 VHL 8.673

LNCH AZMTH LNCH TIME

90.00 6 42 35

9(1.00 29 ZI 43

100.00 8 J3 54

IDO.OD O 37 1

110,00 9 44 4

1!0.00 J 23 L_

FLIGHT TIME Z14.00 ARRIVAL CATE 5EP I_ 1969

CISTANCE 609.487

LC,L 147,I5 VL 26.047 GAL I5.I5 A7L 91.61 MCA

LOP 97.$2 VP 36.738 GAP ?0.68 AZP 91.04 TAL

6P -10.86 7AL 36.92 ZAP 168.39 ETS ?5Z.40 7AE

310.36 SMA II8.78 ECC .36397 INC 1.6063 V! 3(].144

I46.37 TAP 96.67 RCA 75.55 APO I6Z.OI V2 35,221

129.40 E_[ 1_9.05 ZA( 171.47 ETC 27.33 CLP 175._

CLA ]7.77 RAL III.4_ RA8 6569.4 VEL 13.990 PTH ?.55 VMP

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A/MTH IN! TIME

3107.64 -77.11 104.70 3.91 81.70 7 34 ?3

46|3.58 |?.97 195.48 351.96 64.61 ?4 38 36

7813.19 -28.98 87.83 4.?0 87.34 9 0 47

4383.26 I4.62 177.73 353.13 63.53 I 50 4

75_I.07 -33.7? 6?.06 4.87 84.02 10 26 15

4738.14 18.84 164.41 348.82 60.94 ? 33 58

OIFFER_NTIAL CL'_R_CTIONS MI0-COURSE EXECUTION ACCURACY

TOE-I.6158 TRA 7.7382 TC3 -.9966 8AU .9908 SOT 5753.0 5_ 381.5 5G3 114,3

ROE ,4738 RRA .3679 RC3 -.0154 rAU .005J0 RRT .511! RRF .5008 RTF .9744

FOE -.4264 FRA 1.85II FC3 -.0593 89 19184 Sr_ 5765.6 _23 .0013 RI3 .9744

_CE 1.6704 eRA 7,7470 BE3 .9967 fSP -389 S6I 5756.3 .S,G? 3_7.7 THA 1.95

LAUNCH DATE FEB 16 2969 FLIGHT TIME 716.00

HELIOCENTRIC CONIC DISTANCE 617,839

RL 147.81LAL .[_ LOL 147.I5 VL 76.016 GAL i7.67 AZL 91.93 HC.A 313.59 SMA

RP 107.57 LAP 1.40 LOP IOO.75 VP }6.777 GAP ?1.95 AZP 91.33 TAL 145.37 TAP

RC ?04.697 GL -5.16 GP -10.70 ZAL 35.75 ZAP I6_.J0 ETS ?46.97 ZAE 179.11 ETE

PLANIETO(ENTRIC CONIC

C3 85.483 VHL 9.300 OLA 16.59 RAL I|_.63 RAO 6569.7 VEL |4.416 PTH ?.67 VHP

LNCH AZMTH LNCH TIME L-J TIME IN! LAT INJ LONG INJ RT ASC INJ AZMTH IN! TIME

90.00 6 54 1 3116.77 -27.08 |04.85 7.47 81.38 7 45 58

90.00 ?3 19 52 4673.53 I4.69 J_.04 355.31 65,57 ?4 37 46

100.O0 8 Z4 45 7874.21 -78.88 83.63 7.77 81.93 9 1I 49

1(90,00 O 35 46 4441.33 J6._4 I81.18 354.5I 64.6? I 49 47

110.00 9 53 44 7545.81 -33.£| 63._ 8.49 83,3_ JO 36 9

110.00 1 23 17 4797.49 ?0.60 J67.64 352,26 62.10 ? 34 49

CI@rERENTIAL CORRECTIONS M|O-COUR,_E EXECUTION ACCURACY

70E-1.8566 TRA 8.4153 TC3 -.7947 BAU .9183 S(,,T 5723.5 S(,R 360.8 SG3 I|0.9

ACE ,4377 RRA .3717 RC3 -.0098 FAU .00341 RRT ,48-97 _ .4818 RTF .9776

rOE -.46J8 FRA 1.9431 FC3 -.0341 BSP |9173 $68 5734.8 R23 .0018 R13 .9776

8DE J.9075 BRA 8.4235 8C3 .7943 FSP -377 SG| 5776.? $67 314.4 THA 1.77

13.379 CPA 13.53 RaP 94.08 ECC 2.22]7

PO CST TIM IN! ? LAT IN! 2 LONG

?507.6 -28.04 95.64

4013.6 9.44 188.58

??13.? -?9.74 74.10

3783.3 10.96 170.85

1931.1 -34.I8 52.85

9638.1 14.82 157.60

CR_IT DETERMINATION ACCURACY

ST 1940.2 SR 291.9 SS 553.9

CRT -.3|47 CRS .3587 CST -.9987

LSA Z019.7 MSA _77.5 SSA J0.4

ELI 1942.4 EL? ?76,7 ALF 177.23

ARRIVAL DATE SEP _0 1969

II8.6(] ECC .38368 INC 1.9344 Vl _].144

98.96 RCA 73.10 APO J64,11 V? 35.228

188.85 7AC 169.48 ETC 23,85 CLP J74.76

|4.153 CPA 13.74 RAP 96,72 ECC Z.4233

PO CST TIM IN! ? LAT iN! 2 LONG

75J6.8 -?7.99 96.30

4073.5 lI._6 192.O4

27_4.2 -?9.69 74.92

384J,3 12.79 i74.19

1945,8 -34.16 54.00

369_:S 16.71 J_.6_
ORBIT DETERMINATiON ACCURAfY

ST 1986.1SR 779.1 $5 575.5

CRT -.5466 CRS .3796 CST -.999?

LSA ?070,0 MSA 261.9 SSA 9.9

ELI 1988.5 EL? 261.4 ALF 177.16

LAUNCH Care FEG 16 1969 FLIGHT TIME Z18.00 ARRIVAL DATE SEP _2 1969

HELIOCENTRIC CONIC

RL 147.81LAL .00 LOL 147.J5 VL

RP 107.55 LAP 1.57 LOP 103.99 VP

RC 206.313 GL -5.6t GP -10.55 7AL

PLANE TOCENTRIC CONIC

C3 101.189 VHL 10.059

LNCH aZMTH LNCH TIME

90.00 7 4 4

90.00 73 18 9

100.00 fl 34 17

100.00 0 34 33

110.00 10 _ 13

110.00 I 23 5

DIFFERENTIAL CORRECTIONS

TOE-2.1118 TRA 9.1531 TC3 -.6I?O 8AU .8780

ROE .4537 RRA .3707 Re3 -.00_2 FAU ,00157

FOE -.4987 FRA 2.0466 FC3 -.0135 8SP 19152

flOE ?.1599 BRA 9.1606 803 .6|?| FSP -366

DISTANCE 615.673

25.986 GAL 19.37 ATL 92.30 HCA 316.82 SMA IJ3.44 ECC .40583 INC 2.3000 VJ 30.144

36.707 GAP ?3.39 AlP 91.68 TAL I44.57 TAP I0i.39 RCA 70,37 4PO 166.51 V? ]5.Z35

34.73 lAP |67.66 ETS 241.58 ZAE I78.74 ETE 188.64 7AC 167.$3 ETC 71.58 CLP 173.56

CLA 15.98 RAL 113.67 RAO 6570.0 VEL 14,917 PTH 2.69 VMP 15.027 CPA 13.90 RAP 98.29 ?CO Z.6655

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZMI-_ IN! TIME PO CST TIM IN! 2 LAT IN! Z LONG

31_8.47 -76.96 105,68 |0.87 80.9_ 7 56 ]_ _57_.4 -77.93 97.15

4730,5_ J6,Z7 ?0Z.48 358.55 66.50 74 36 59 4130.5 I?,95 195.38

2837.47 -?8.75 84.59 I|.|8 81,44 9 _1 34 ?_37,5 -79.63 75.90

4496.69 17.93 |84.53 357.78 65.67 J 49 29 3896,7 14,49 177.47

7562,31 -33.47 54,47 I1.95 87.67 10 44 56 |96?.3 -34.13 55.29

4344.62 27.73 170.81 355,60 63.34 ? 35 30 3744.5 18.47 I63.69

MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

SOT 56_9,5 SGR 33g,1 SO3 107.6 ST ?0?3.6 SR 266.4 SS 599.0

RRT .46_ RRF .4577 RTF .9807 CRT -.3777 CRS .4010 CST -.9995

So8 5699.6 R_3 .00_6 RI3 .9807 LSA 7112.7 MSA ?46.7 SSA 9.3

SO1 5691.7 SO_ 300.4 THA 1.59 ELi ?0_6.I EL? 246.5 ALF 177.11

LAUNCH DATE FEB 16 1969 FLICAAT TIME ?L_0.00 ARriVAL DATE SEP 24 1969

H[LICX_ENTRIC CONIC

RL 147.81LAL .00

RP 107.53 LAP 1.74

gc _7.904 GL -6.07

PLANETOCENTRIC CONIC

C3 J19.J71 VML I0.917

LN_ A?MTH LNCH TIME

90.00 7 IZ 4?

90.00 _3 ,16 ?8

1(30.00 8 4? 79

100.00 0 33 17

II0.00 |0 9 3?

110.00 I _? 44

OIFFERENTIAL COR_CTION5

TOE-?.3818 TRA 9.gGl? TO3 -.4485 BAU .7146

t4707 RRA .3634 RC3 -.0_17 FAU-.00049

FOE -.5361 FRA Z.1617 FC3 .0036 8_ I8094

80E ?.4779 8RA 9,9678 BC3 .4485 FSP -355

DISTANCE 617.853

LC_ 147.15 VL ?5.957 GAL 71._6 AZL 9_.7! I.KA 320,05 SMA i18.79 ECC .43081 INC 2.7174 VI 30.144

LOP |07.73 VP 36.693 GAP _5,0_ AZP 9_.08 TAL |43.94 TAP 103.99 RCA 67.33 AP_ 169.Z4 V? 35.740

GP -10.41 ZAL 33.89 ZAP 167.06 ETS _36.79 ZAE 178.79 ETE 188.41 ZAC 165,55 ETC ZO.Ol CLP 172.78

OLA 15.47 RAL 1|4.54 RAO 6570._ VEL 15.508 PTH _.77 VHP 16.019 DPA I4.02 RAP 100.78 ECC 2.96! 3

L-I TIME IN! LAT IN! LCNG IN! RT ASC IN! AZMTH IN! TIME PO C$T TIM IN! ? LAT IN! ? LONG

314Z.19 -76.81 J06.66 J4.07 80.51 8 5 4 7547.? -?7.84 98,15

4784._3 17.70 _05.78 |.65 67.53 Z4 36 IZ 4184.3 14.50 198.57

7857.63 -_8.59 85.69 14.40 80,88 9 30 ? ??57.6 -29.55 77.02

4549.09 19.37 |87.75 .91 66.77 1 49 6 3949.1 16.06 180.52

7580.76 -33.3i 65.85 I5,74 81.87 |0 5? 3? 1980.3 -34.08 56.69

4394._? 73.71 173.90 358.80 64.63 ? 35 58 3794.2 20.10 166.67

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SOT 565J.? _ 316.5 SO3 |04,6 ST ?05_.1 _ ?54.1 55 624.9

RRT ,4_9_ _ .4_63 RTF .9837 CRT -.A071 CRS .4233 CST -.9997

S(..B _660,0 R_3 .0034 R13 .9837 LSA 2147.6 MSA _31.9 SSA _.8

SOl 5657.8 SO? ?85.8 THA 1 .38 ELI L_,Sa .7 EL_ 231 .fl ALF I77.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69,

LAUNCH CAT? FE6 17 1969 FLIGHT TIME 70,00

HELIL-_ENTRIC CONIC CISTANCE 193.948

RL 147.84 LAL .00 LOL 148.16 VL 26.679 GAL -7.20 AlL 88.46 HEA 81 .53 SMA

RP 108.31 LAP I .53 LOP ?29.69 VP 36.9?2 GAP -lZ.27 A?P 89,?? TAL 204.18 TAP

RE 50.327 GL 7.78 GP I4.1Z ?AL 134.66 ZAP 16.00 ETS 3(:]1.60 ?AE 148.23 ETE

PLANE TO_ENTR I C CONIC

C3 27,724 VHL 5.265 CLA J2o28 RAL 8.83 RAD 65_.I VEL J._'.ZJI PTH 2,]9 VHP

LNCH A?MTH LNCH TIME L-I TIME IN] LAT

90.00 0 34 55 2685.46 -27.53

90.00 15 43 4 4546.78 10.99

100.00 Z 2 33 2402.84 -28,86

100.00 16 58 7 4304.63 12.19

IIO.OO 3 24 59 2144.88 "32,42

IlO.O0 I7 52 10 4135,35 15.34

DIFFERENTIAL CORRECTIONS

TCE -.2223 TRA -.3385 TC3 .4877 8AU .1883

ROE -.3465 RRA .I?L_] RC3 .J426 FAU .03758

FCE -.0104 FRA -.I65l FC3-1.1734 6S_ 1949

BCE .4116 BRA .3797 0C3 ,508] F_ -27]

ARRIVAL CAT? APR 28 1969

]22.47 EC( .24071

285.71 RCA 92.99

13.72 ZAC ]28.57

INC 1.5440 Vl 30.137

APO ]5].95 V2 34.987

ETC 151.72 CLP -7,62

8.420 DPA 26.79 RAP 34.75 ECC 1.4563

IN] LONG IN] RT A$C IN] ATMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LL"W_IC

73.5] 240.28 96.92 J 19 40 _)085,5 -26.28 65.07

191.58 _33.78 63.74 ]6 58 50 3946.8 ?.37 184.77

§_.53 240.08 98.]4 2 42 36 |802.8 -27.44 44.0!

113.15 233.|6 62.49 I8 9 5l 370A.6 8.41 166.40

3_._Z 239.3? J01.49 4 0 44 1544.9 -30.49 23.53

158.50 231.35 59.07 ]9 ] 5 3535,3 ]1.12 151.93
MIO-COI_SE EXECUTION ACCURACY ORB|T 0ETERMINATION ACCURACY

SGT 68|.5 SGR 448.7 SG3 J07.9 ST 267.4 5R 381.4 S$ A�.O

RRT .3|42 RRF -._6| RTF -.6608 CRT .8309 CRS -.0362 CST -.466]

SGB 8|5.9 R"_3 -,0to06 RJ3 -.6843 LSA 448.4 MSA 132.3 SSA 29.l

,_,_I 704.| ._G2 4J2.3 THA ]8.07 ELl 448.3 EL2 I_6.6 ALF 56.7_

LAUNCH OATE FEB 17 J969 FLIGHT TIMI_ 7_.D0 ARRIVAL CATE APR _] 1969

PELIOCENTRIC CONIC 01STANCE 190.714

RL 147.84 LAL .OO LOL I48._6 VL 26.870 GAL -7.18 AZL 88.64 PiCA 84.72 SMA

RP 108,36 LAP ],36 LOP 232.88 VP 37.097 GAP -11,34 AZP 89.87 TAL _05,_9 TAP

RE 51.88] GL 7.09 GP ]5.04 7AL 136.38 ZAP 18.05 ET5 307.40 ZAE 147.17 ETE
PLANETOCENTRI( CONIC

C3 26.347 VHL §.I33 DLA 10.99 RAL 7.58 RAO 6568.1 VEL |2:]54 PTH 2.18 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT A,_ |NJ AZMTH INJ TIME

90.00 0 40 4] 2629.60 -_7.00 69.51 237.49 98.87 i 24 30

90,00 15 27 ]8 4577.32 1J.90 193._5 231.74 64.]Z 16 43 35

100.OO 2 7 32 2349.49 -28.29 48.66 237.25 100.09 2 46 42

100.00 J6 43 8 4332.66 13.07 174,77 23|.|4 62.81 ]7 55 20

IIO.OO 3 28 16 E096.86 -31.7! _8.66 236,42 I03,49 4 3 13

110.00 17 38 53 4158.05 16.]3 159.78 229.40 59.44 18 48 1!

CIFrERENTIAL CORRECTIONS MID-COURSE EXECUTION ACOJRACY

TOE -.2094 TRA -.3193 TC3 .5339 BAU .198I 5GT 697.8 5f._q 46|.! SG3 121.5
ROE -.3335 RRA ,I780 RC3 ,J77J FAU ,04J03 RRT ,35J8 RRF -.4345 RTF -,673_

FOE -.0445 FRA -.2|03 FC3-1.3487 8SP L_37 5(18 836.4 I_3 -.07I_ RI3 -,70J9

BOE .3938 ORA .3656 BE3 .5625 F,_ :3 -31] SG] 726.4 ._,2 4]4.7 THA ]9,77

}_3.64 EE( .23097 IN( _.3616 vJ _q.137

29(].3] RCA 95.08 APO ]52.]9 v2 34.974

I_.55 ZAC 128.65 ETC ]50.]7 CLP -|0.J1

7.9J60PA 27.90 RAP 35.06 ECC 1.4336
PC) CST TIM IN] 2 LAT IN] _ LC,NC

2929.6 -25.50 6I.I6

3977.3 8.32 J86.50

]749.5 -26.60 40.27

3732.7 9.33 167.98

J496.9 -29.53 20.13

3558.1 11.95 153.16

ORBIT OET£RMINATION ACCURACY

ST 258.4 SR 377.3 55 66.1

CRT ,82_7 CR$ -,38J4 CST -.7504

LSA 441.2 MSA 133,6 SSA 31.3

ELI 439.9 EL2 125.0 ALF 57.57

LAUNCH _ATE FEB 17 1969 FLIGHT TIME 74.00 ARRIVAL CATE MAY 2 ]969

HELIOCENTRIC CONIC 01STANCE 197.468

RL 147.84 LAL .00 LOt. IA8.16 VL 27.04] GAL -7.J7 AZL 88.82 HCA 87.91 SMA J?A.TJ ECC .22238 INC 1.1811 Vl 30.137

RP 108.40 LAP 1.18 LOP 236.07 VP 37.209 GAP -]0.45 AZP 89.96 TAL 206.98 TAP 294.89 RCA 96.97 APO IS_.A4 V_ 34.961

RC 53.536 GL 6,32 GP 16.05 ZAL 138.02 ZAP L_].37 ETS 312.]2 ZAE 146.29 ETE ]7.54 ZAC 128.58 ETC |49.II CLP -12.71
PLANE TOCENTRIC CONIC

C3 _5.205 VHL 5.020 CLA 9.67 RAL 6.44 RA0 656_.0 VEL 12.]07 PTH 2.17 VHP 7.445 0PA 29.06 RAP 35._3 ECC 1.414_

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A.i_C IN] AZ'MTH IN] TIME PO (ST TIM IN] 2 LAT IN] 2 LONG

90.00 0 46 51 2575.18 -26.37 65.65 234.95 I00.70 ] 29 47 ]975.2 -24.63 57.A2

90.00 15 12 0 4609.84 I2.86 J95.26 229.94 64.55 J6 28 49 4009.8 9.33 188.36

100.00 2 12 58 2297.48 -21.61 44.95 234.67 10].94 2 5] J5 I697.5 -25.69 36.68

IO0.O0 16 28 35 4362,77 J3,99 176,33 _9,37 63,3] 17 4J J? 3762,8 ]0,30 I69.68
110.00 3 32 2 2050.06 -30.9! 25.24 233.75 105.37 4 6 12 1450.1 -28.50 16.88

110.00 17 26 0 4182.95 ]6.98 161.21 227.69 59.88 I_ 35 43 3583.0 12._5 154,53

CIFFERENTIAL CORRECTION5 HID-COURSE EXECUTION ACCURACY ORBIT OETERIWINATION ACCURACY

TOE -.1958 TRA -.30]8 TC3 .5759 BAU .EO?4 SGT 711,6 S6R 476.2 ,_3 ]36.6 ST 247,4 SR 370.9 SS 90.7

RCE -.3200 RRA .J852 RC3 .2168 FAU .04492 RRT .3912 RRF -.4864 RTF -.6_3! CRT .8|70 CRS -.5649 CST -.8742

FOE -.0856 FRA -._604 FC3-].5427 O.S@ 2119 S_6 856.Z R_3 -.084_ RI3 -.7185 LSA 432.9 MSA 135.8 $sA 33.5

BOE .3751 BRA .3541 _C3 .6153 F_ -3_6 $G] 747.8 .._,_ 411.0 THA 21.14 ELI 428.4 EL2 123.5 ALF 58.49

LAUNCH CATE FEB 17 1969 FLIr_T TIME 76.00 ARRIVAL CATE MAY 4 1969

HELIOCENTRIC CONIC

RL I47.84 LAL .00

RP 108.43 LAP |.00
RE 55-282 GL 5.50

PLANETOCENTRIC CONIC

C3 24.259 VHL 4.925

LNCH A_MTH LN_H T_ME
90.00 0 53 26

90.00 J4 57 J5

IO0.O0 E 18 49

I00.00 16 I_ 34
llO.O0 3 36 15

IIO.OO I? 13 36

0IST_NCE 204._6

LOt. 1_8,]6 VL 27.193 GAL -7.17 AZL 89.00 HCA 91.10 SMA I25.60 ECC .21484

LOP 239,26 VP 37.308 GAP -9.6| A2P 90.02 TAL L_8.33 TAP 299,43 RCA 98.68
GP |7.18 ZAL J39.57 ZAP 22.9_ ET$ 3J6.00 ZAE 145.60 ETE J9.?Z ZAC ]28.33

OkA 8.33 RAL 5.41 RAO 656_,0 VEL ]2,060 PTH _.]6 VHP 7.005 OPA 30.27

LoI TIME JNJ LAT INJ LCNG INJ RT AS( _NJ AZMTH INJ TJP4E PO CST TIM

252_.27 -25.65 6].94 232.67 102.43 ] 35 28 1922.5

4643.92 13.85 197.28 L_8.40 65.05 16 14 39 40A3.9
2_46.9J -26.85 41.38 _3_.36 I03.66 2 56 16 1646.9

4394.52 14.96 178,39 227,86 63.81 17 27 48 3794.5

_004.55 -30.05 2J.9_ 231.36 IO?,12 4 9 40 ]404.6

4L_09.63 J7.89 16_.75 _;,;,;,;,;,;,;,;,;_6.24 60.3? 18 _3 46 3609.6
CIFFERENTIAL CORRECTIONS

TCE -.1815 TRA -._86] TC3 .6120 BAU .2J59

RCE -.3055 RRA .1937 RC3 .2622 FAU .049_2

FOE -.1347 FRA -.3156 FC3-1.7565 8SP 2195

80E .3553 8RA .3455 8C3 .6658 FSP -407

MID-COURSE EXECUTION ACCURACY

5/.,T 721.9 SGR 494.8 SG3 153.5

RRT .4315 RRF -.5411RTF -.6902

S(,8 87_.2 W'_3 -.0985 R13 -.7345

Sr,,j 768.l SG2 419.6 TflA 24.06

]NC J.0016 vI 30.137

APO 157.6_ V2 3A.948

ETC 148.06 CLP -15.4?

RAP 35._2 ECC |.3997

IN] 2 LAT IN] 2 LONG

-25.68 53.83

10.37 190.33

-24.70 33.24

]|.32 |71.49

-27,41 13.78

]3.81 156.01

ORBIT CETERMINATION ACCURACY

ST 234.7 S,_ 362.0 $S 120.5

CRT ._037 CRS -.6616 CST -.9283

LSA 424.3 MSA 139,1 SSA 35,5

ELI 413.7 EL2 122.2 ALF 59.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,

LAUNCH GATE FEE 17 1909 FLIGHT TIME 70.00 ARRIVAL GATE MAY 6 1960

HELIC(ENTRIC CL-_IIC

RL 147.04 LAL .00

RP IOH.47 LAP .BZ

RC 57.1{19 GL 4.60

PL4N_TL-_ENTRIC CL'INIC

C3 23.474 VHL 4._45

L_H A?MTH LNCH TIM_
_.OO I 0 25

90.00 14 43 B

100.00 2 25 6

I00.00 16 J B

110.00 3 40 57

li0.O0 17 I 46

CISTANCE 210,9Z5

LL'N. 148.i6 VL 27.3Z8 GAL -7.17 AZL 89.|8 HCA 94.28 SMA 126,57 ECC .20825 INC ._21d VI 30.137

LL3P Z4Z.44 VP 37,395 GAP -8.80 ATP 90.06 TAL Z09.63 TAP 303.92 RCA 100.71APO 152.92 V2 34.935

GP 18.42 ZAL 141.01 ZAP 25.7| ETS 319.Z4 ZAE 145.0B ETE Z2.15 7AC 127.87 ETC 147.04 CLP -|:.26

CLA 6.97 RAL 4.5_ RAG 6568.0 VEL 12,035 PTH _.15 VHP 6,596 OPA 31.54 RAP 35.0! ECC !.3d63

L-I TIHE INJ LAt |NJ LCNG _NJ RT A$C INJ }ZMTH JNJ TIME PO CST TIM INJ _ L_T INJ 2 L_%NG

Z470.87 -24.85 58.39 230.66 104.03 1 41 36 1870.9 -22,68 50,40

4679.22 14.85 199,39 227,1Z 65,61 16 I 7 4079.Z IJ.44 192.37

2197.76 -26.01 37.97 230.32 105.28 3 1 43 1597.B -23.66 29.96

44_7,56 15.94 1.80.36 _26.59 64.37 17 14 56 3827.6 1Z.36 173.39

1960.34 -Zg.lZ 18.87 2Z9.25 108,75 4 13 38 1360.3 -26.ZB IO.84

4237.74 18.83 164.39 2_5.03 60,93 18 |2 24 3637.7 14.8I 157.5_

MIO-COURSE EXECUTION aCCURaCY ORBIT OETERMINATICN ACCURACY

.644i BAU .2249 ,_t 729.3 SGR 518.3 SG3 172.5 ST 218.8 5R 349.B 55 155.5

RE3 .3142 FAU .05405 RRT .4721 RRF -.5977 RTr -.6974 CRT .7828 CRS -.7161 CST -.953!

FC3-1.9933 BSP 2304 SGB 894.7 R"23 -.1118 R13 -.75ZB LSA 415.3 MSA 143.5 SSA 37.!

0C3 .7166 FSP -467 S(,1 788.7 ${._ 42_.5 THA 26.79 ELI 394.6 EL2 120.7 ALF 60.94

CIFFERENTIAL CORRECTIONS

ICE -.1651 TRA -.2710 TC3
R_E -.Z89Z RRA .L:_037

FOE -.1946 FRA -.3770
_CE .3331 BRA .339I

LAUNCH GATE rE_ 17 1969

HELIL-_ENTRIC CONIC

RL 147.84 LAL .00 LOt. 149.16 VL 27.448 GAL

FLIGHT Tit( _0,00 ARRIVAL CATE MAY 8 1969

01STANCE 217.622

-7.i? AlL @9.)_ HCA 97.47 SMA 127.36 ECC .20251 ]NC .6406

RP IOB .51 LAP .64 LOP _45.62 VP 37.47! GAP -B.03 A_P f)O.OB TAL 210.86 TAP 308.33 RCA 101.57 APO 153.16

RC 59.010 GL 3.65 GP 19.78 ZAL 14_,33 lAP _8.7_ ETS 3_.00 ZAE 144.70 ETE _4.87 7A£ 127.2t ETC 146.08
PLANETO_ENTRIC CONIC

C3 _2.823 VHL 4.777 0LA 5.61 RAL 3.76 RA0 6567.9 VEL 12.008 PTH _.14 VHP 6._18 OPA 3_.87 RAP 34.58
LNCH _ZMTH LN_.H TIE L-I TIM_ INJ L_T iNJ LONG INJ RT _ INJ _WTH iNJ TiME PC. CST TIM

_.00 I 7 49 24:20.90 -23.98 54.90 2_8.90- 105,53 1 48 I0 1820.9

90.00 14 29 40 4715.47 15.86 201.57 _.0_ 66'_3 15 48 15 4115.5

100.00 _ 31 49 E149.9B -25.11 34.70 _B.54 106.77 3 7 39 1550.0

I00.00 15 48 21 446i.6_ 16.95 182,40 _25.57 64,99 17 2 43 3861.6

IlO.O0 3 46 B 1917.38 -_B,14 15.01 _7,4I IJ0._5 4 18 6 J3J7.4

IIO.O0 16 50 31 4_66.99 19.78 166.11 Z_4.06 61.54 18 l 38 3667.0

CIFFER_NTI_L CORRECTiON5 MI0-CC_JRSE EXECUTION ACCURACY

TOE -.1506 TRA -._5 TC3 .6643 BAU ,_3_4 _T 730.B SGR 547,4 503 193.1

ROE -._713 RRA ._149 RC3 .37_7 FAU .059_6 RRT .50_5 RRF -.6535 RTF -.6974

FOE -.2636 FRA -.4415 FC3-_._481BSP Z371 SG8 913.1 R23 -.I_8_ R13 -.7684

BOE .3103 _RA .3377 BE3 .76i7 FSP -531 SG! B07.3 $6_ 4_6.7 THA 30.03

Vl M3.137

V2 34.923

CLP -Fl.25

ECC 1,3756

INJ 2 LAT INJ 2 LONE

-21.62 47.11

I_.51 194.49

-_.58 26.fl2

13.42 175.37

-25.!3 B.04

15.83 159.22

ORBIT CETERMINATION _CCURACY
ST _04.6 SR 334.6 SS 193.4

CRT .7543 CRS -.7452 CST -.962B

LSA 409.4 MSA 149.0 SSA 38.3
EL1 373.3 EL_ J_0.4 ALF 6_.09

LAUNCH CATE FEB !7 1969 FLIGHT TIME 82.00 ARRIVAL CATE MAY I0 1969

HELIOCENTRIC CC_NIC OISTANCE _24.296

RL 147.84 LAL .O0 LOL !48.J6 VL 27.553 GAL -7,17 AZL 89.54 HCA 100.65 SMA 128,07 ECC .19753 INC .4569 Vl 30.137

RP 108.55 LAP ,45 LL%° 248.fl0 VP 37.537 GAP 27.30 AZP 90.08 T4L _12,0! TAP 31_.65 RCA 102.70 APO 153.37 V2 34.911

RE _1.976 GL 2.65 GP 21.28 ZAL 143.51 ZAP 31.95 ET5 324.41 ZAE ]44.44 ETE 27.95 7A_ 126.32 ETC 145.20 CLP -24.4l

PLANE TC_ENTRIC CONIC

C3 22.281 VHL 4.720 CLA 4._4 RAL 3.14 RAG 6567.9 VEL |1.986 PTH _.14 VHP 5,870 CPA 34.25 RAP 33.90 ECC 1.3667

LNCH A_MfH LNCH TIME L-I TIME iNJ LAT INJ LC_G IN:J RT A$C INJ AIMTH INJ TIME PO EST TIM INJ _ LAT INJ 2 LC,NC

_].OO 1 15 40 Z372.2! -23.06 51.7_ _27,40 106.91 I 55 12 1772.2 -20.52 43.96

_].00 14 16 52 4752,50 16.86 ?03.83 2_5.28 66.9! ]5 36 4 4152.5 13.59 196.68

1OO.OO 2 39 0 2103.42 -Z4,16 31.57 227.01 108.16 3 14 3 1503.4 -21.45 Z3.82

IO0.O0 15 36 13 4496,5_ !7.92 !84.52 224.79 65.67 !6 51 9 3896.5 14.49 177.4l

!lO.O0 3 5] 48 18_/'_.34 -L_r,|2 13.08 225.82 li1.65 4 23 4 1_i5.5 -23.94 5.36

110.00 !6 39 54 4_97.17 L:h.).75 167.9_ _3.33 62._1 17 51 31 3697,2 16.87 1_1.94

CIFFERENTIAL CCRR_CTION5 MI0-COURSEEXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -.1365 TRA -,2531 TC3 .6746 BAU ._397 SGT 7_6.6 S_.,R 583.7 ._.,3 215.7 ST I90,6 SR 315,B SS 234.7

RCE -.Z50B RRA .?_75 RE3 .4385 FAU .0649_ ART .5394 _ -.7073 RTF -.6927 CRT .7140 CRS -.7582 CST -19636
FOE -.3441 FRA -.5094 FC3-2.5225 BSP _438 SrvB 932.0 R23 -,1438 RI3 -,7850 LSA 407.0 MSA 154,7 SSA 3B.9

_CE .Z855 BRA .3403 BE} .8046 FSP -C-,O_ SGI 8_5,5 _G_ 43_.6 THA 33.88 ELl 348.4 6L_ !_! .0 ALF 63.20

LAUNCH CATE FE_ 17 1969 FLIGHT T[i,_. 84.00 ARRIVAL CATE HAY 12 1969

HELIL",CENTRIC CONIC

RL 147,_4 LAL ._0

RP 108.58 LAP .26

RC 63.00(] GL 1.58

PLANE TC_ENTRIC CONIC

[3 21.83,0 VHL 4.67_

LNCH AZMTH LNCH TIME

9O.OO 1 23 59

90.00 14 4 42

100.00 2 46 40

I00.00 15 24 42

110.O0 3 58 0

LOL 148.16 VL 27,645 GAL

LOP 251.98 VP 37.594 GAP
GP 22.92 7AL 144.55 ZAP

DISTANCE 230.945

-7.17 AZL 89.73 H(.A 103.8_ ._A 128.70 ECC .1932! INC .2692 Vl _I.137

-6,60 AZP 90.06 T_L _13.06 TAP 316.88 RCA J03.84 APO 153.57 V2 34.900

35.41 ET5 326.58 ZAE 144._7 ETE 31.43 7AC !25.!9 ETC 144.43 CLP -_7.76

0LA 2.88 RAL 2.66 RAG 6567.9 VEL 11.967 PTH _.13 VHP 5.553 CPA 35.69 RAP 32.92 ECC J.3593

L-I TIME INJ LAT INJ LONG INJ RT AS C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LC_N6

23_4.58 -22.08 48,57 2_6.13 108._0 _ 2 44 1724.6 -19.39 40.93

47_0._3 17.85 L>06.15 _4.71 67.65 !5 _4 3_ 41_3._ !4.67 198._?

_057,88 -_3.16 _8.56 225.73 109.44 3 _3 58 1457.9 -20,30 20.93

453_.16 18,91 J86.70 _4._4 66.41 16 40 !4 393Z,2 15.56 J_9,5J

1834.65 -_6.07 10.37 2Z4.49 112.94 4 28 34 !Z34.6 -22.73 Z,BO

3728.2 17.92 !62.73

CWBIT _ETERMINATION ACCURACY

ST 178.0 SR 29_.B SS 279.3

CRT .6573 CRS -.7580 CST -,9572

LSA 410.3 MSA 159.3 SSA 39,1

ELI 319.9 EL? I?Z,B ALF 64.13

110.00 16 29 5_ 4328,16 _1.73

CIFFERENTIAL CORRECTIONS

TCE -.1_34 TRA -._494 TC3 .67_9 _AU ._469

ROE -.2272 RRA .2413 RE3 .5125 FAU .07096

FOE -.4369 FRA -.579_ FC3-Z.BI41 B,r:_ 2506

_OE .25_6 BRA ,3471 BE3 .8459 FSP -679

169,80 222.82 62.94 17 42 0

MI0-COURSE EXECUTION ACCURACY

5(;7 715.6 SGR 6_8.3 SG3 239.9

RRT .5617 RR'F -.757_ RTF -.6819

SGB 952.3 R23 -.1566 RI3 -.8031

SGJ 844._ 562 440.6 THA 38.46

_=

=_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-695

LAUNCH 0AT[ F£8 17 1969

HELIC(ENTRIC CONIC

RL 147.84 LAL .O0

RP 108.62 LAP .07
RC 65.076 GL .46

PLANET(XENTRIC CONIC

C3 21.455 VHL 4.632

LNCH AZNTH LNCH TZlb_

90.00 1 32 5O

90.00 13 53 8
I00.00 2 54 53

1OO.OO 15 13 47

llO.O0 4 4 44
110.00 16 20 25

FLIGHT TIMe 86.00

LOt. 148,16 VL 27.724 GAL

LOP 255.16 VP 37.642 GAP

GP 24.70 ?AL 145.43 ZAP

0ISTANCE 237.567

-7.16 AZL 88.92 HCA 107.00 $NA

-5.94 AZP 90.02 TAL 213.99 TAP

39.09 ETS 328.61ZAE 144.14 ETE

ARRIVAL CATE MAY 14 1969

129.25 ECC .18949 INC .0763 V] 30.131

320.99 RCk 104.76 APO 153.75 V2 34.889

35.36 ZAC 123,80 [TC 14].80 CLP -31.31

OLA i.50 RAL 2.52 RAO 6567.9 VEL 1|.951 PTH 2.13 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT A,f_ INJ AZHTH INJ TIME

2277.75 -21.05 45.52 225.11 109.39 2 lO 48

4828.69 18.85 208.55 224.57 68.45 15 15 57

2015.12 -22.|2 25.64 224.69 110.64 3 28 26

4568.55 19.86 188.97 LP'Z3.92 67.21 16 29 55

1794.49 -24.98 7.76 223.4! 114.13 4 34 38

4359.94 ,32.70 171.75 LP'Z2.54 63.73 17 53 §

OIFF[RIENTIAL CORRECTIONS MI0-FJOURSE EXECUTION ACCURACY

TOE -.|108 TRA -.2486 TC5 .6605 BAU .2551 `%T 698.4 S_ 685.0 ,%5 266.0

ROE -.1995 RRA .2fl68 RC3 .3958 FAU .07740 RRT .3740 _ -.802"Z RTF -,6652

F0[ -.fl450 FRA -.6513 FC5-3.1233 BSP 2614 `%8 976.9 R25 -.1617 RI3 -.8246

BOE .2282 BRA .3574 8(5 .8895 F._ -766 `%1 866.7 ,$G2 450.7 THA 43.89

_AUN04 OATE FEB 17 1969 FLIGHT TINE 88.00

I-_LIC(ENTRI( _IC DISTAN(E 244.J60

RL 147.84 LAL .(30 LOt. 148.I6 VL 27.792 GAL -7.16 AZL 90.12 HCA liD.IT SHA

RP 108.65 LAP -,11 LOP 258.55 VP 57.682 GAP -5.30 AZP 89,96 TAL 214.82 TAP
RC 67.198 GL -.73 GP 26.63 ZAL 146.16 ZAP 42,98 ET$ 330,58 ZAE 143.99 ETE

PLAN[TOCIENTRI( CONIC
C3 21.141 VHL 4.598 0LA .12 RAL 2.12 RAO 6567.9 V[L 11.938 PTH 2.12 VHP

LNCH AZMTH LNCH TIME L-I TINE INJ LAT JNJ LONG INJ RT AS(: INJ A214TH INJ TIME

_LOO 1 42 I7 2231.59 -19.97 42.55 LP_4.31 110.50 2 19 29

90.OO 13 42 6 4867.95 19,79 211.03 L_'Z4.25 69.35 lfi 3 14

100.00 3 3 41 1968.83 -2J.03 L_'_.81 LP'23.87 111.75 5 56 30
1(30.00 13 3 24 4603.74 20.85 191,31 LP'Z3.81 68.08 16 20 9

110.OO 4 12 4 1754.8! -23.85 5.R3 LP_2.55 115.25 4 41 18

i10.OO 16 11 31 4592.55 25.66 175.79 222,48 64,58 17 24 43

OIFF[RENTIAL CORI_CT_N_ NI0-COUR,_E EXECUTION ACCURACY
TOE -.1023 TRA -.2_41 TC3 .6299 gAU .2635 S_T 672.4 `%R 747.3 `%3 292.5

ROE -.1679 RRA .2727 RC3 .6872 FAU .08387 RRT .5674 RRF -.8407 RTF -.6329

FOE -.6654 FRA -.7179 FC3-3.434fl 8SP 2695 S6B 1005.3 R_3 -.1fl97 R13 -.8468

8OE .1967 BRA .5727 8C3 .9322 FSP -852 561 891.8 `%2 464.0 THA 50.29

5.268 0PA 37.18 RAP 31.63 ECC 1.3531

PO CST TIN INJ 2 LAT INJ 2 LONG

1677.7 -18,21 38.00

4228.7 15.74 _01.24

1413.1 -Jg.|l I8.14

3968.5 16.62 181.69

1194.5 -21.50 .33

3759.9 IB.9_ 164,59

CRSIT OETERNINATION ACCUR4CY

ST 166.2 SR 265.1 SS 328.4

CRT ._748 CRS -.7420 CST -.9431

LSA 421.4 H5A 163.1 554 38.8

ILl 286.4 [L2 125.9 ALF 65.04

ARRIVAL OATE MAC 16 1969

129.75 ECC .18628 INC .1215 vl 30.137

324.99 RCA 105.57 APO 155.90 V2 34.878

59.79 Z4C 122.17 ETC 145.33 CLP -35.08

5.015 OPA 38.70 RAP 29.96 ECC |.5479

PO CST TIM INJ 2 LAT INJ 2 LON6

1651.4 -17.00 35.13

4267.9 16.81 203.63

1568.8 -17.89 15.42
4005,7 17.69 183,94

1154.8 -20.2_ 357.94

3792.5 20,04 166.52

CRSIT 0ETERMINATION 4CCURACY

ST 160.1 ,SR 233.5 SS 378.8

CRT .4646 CR6 -.7044 CST -.9246

LSA 442.0 MSA 163.9 SSA 36.3

ELI 250.4 EL2 152.3 4LF 64.86

LAUNCH OATE FEB 17 1969 FLIGHT TIME 90.00 ARRIVAL OATE MAY 18 1969

HELIOCENTRIC CONIC DISTANCE 250.72§

RL 147.84 L4L .OO LOL 148.16 VL 27.850 G4L -7.14 AZL 90.33 HCA 113.34 5HA 130.14 ECC .1_351 INC .3289 Vl 50.137

RP 108.68 L4P -._0 LOP 261.50 VP 37.715 GAP -4.69 AZP 89.87 T4L 215.52 TAP 328.86 RCA 106._6 APO 154.02 V2 34.867

RE 69.360 GL -1.99 GP 28.70 ZAL 146.72 ZAP 47.09 ETS 332.56 Z,_.E 143.76 ETE 44.73 ZAC 120.Z7 ETC I43.06 CLP -39.08

PLANE TC_ENTRIC CONIC
C3 L_.SBO VHL 4.569 OL4 -1.28 RAL 2.06 RAO 6567.8 VEL |1.927 PTH 2.1_ VHP 4.794 OPA 40.24 RAP 27.95 ECC 1.3436

LNO'I AZNTH LNCH TIME L-I TII_ INJ LAT INJ LONG INJ RT AS(. |NJ A2'NTH INJ TIHE PO CST TIM INJ 2 L4T INJ _ LONG

90.00 ! 52 25 2185.14 -18.84 39.63 L>23.73 111.54 2 28 50 1585,1 -15.75 32,31
90.00 13 31 32 4908.23 20.74 215.60 LP'_4.35 70.28 14 55 21 4308.2 17.87 206.11

1{30.O0 3 13 10 1924.66 -19.89 20.02 223.28 112.79 3 45 14 1324.7 -16.65 12.74

1OO.O0 14 53 28 4643.94 21.80 195.75 223.92 69.02 16 10 52 4043.9 18.75 186.28

110.O0 4 20 3 171fl,30 -22.68 Z.T6 221.91 116.29 4 48 38 1115.3 -18.96 355.60

110.00 16 3 fl 4426.07 24.63 175.92 22_.63 65.51 17 16 51 3826.1 21.11 168.53

OIFFERIENTIAL CORR1ECTION5 HI0-COJRS_ EXECUTION ACCURACY GRBIT 0ETERNIN4TION ACCURACY

TOE -.0979 TR4 -.2647 TC5 .582§ 8AU .2734 SGT 639.2 `%R 8L_'Z.3 `%3 519.2 ST 158.9 SR 198.4 55 431.9

ROE -.1312 RRA .2890 RC3 .7873 FAU .09D28 RRT .5_81RRF -.8728 RTF -.5822 CRT .3081 CRS -.6272 CST -.9037

FOE -.7940 FRA -.7782 FC3-3.7433 _SP 2799 SGe 1041.5 R_5 -.1452 R15 -.8709 LSA 472.8 HSA 162.0 SSA 37.4

_OE .1637 _RA .3919 8C3 .9795 FSP -939 S61 924.8 $62 479.1 THA 57.65 ELI 210.5 EL2 142.5 ALF 63.02

LAUNCH OATE FEB 17 1969 FLIGHT TINE 92.00 ARRIVAL DATE MAY 20 1969

HELIOCENTRIC CONIC 0ISTANCE 257.260

RL 147.84 LAL .00 LOL 148,16 VL 27.898 GAL -7.13 AZL gO.55 HCA 116.51 SHA 130.48 ECC .18114 INC .5462 Vl 30.137

RP 108.72 LAP -.49 LOP 264.67 VP 57.74| GAP o4.1| AZP 89.76 TAL 216.09 TAP 352.61 RCA 106.85 APO 154.12 V2 34.858

RE 71.560 GL -3.33 GP 30,90 ZAL 147.11 ZAP 51.38 ET$ 334.62 ZAE 145.57 ETE 50.15 ZAC 118.14 ETC 143.02 CLP -43.34

PL4NETOCENTRIC CONIC

C3 20.665 VHL 4.546 OLA -2.70 RAL 2.15 RAO 6567.8 VEL |!.918 PTH 2.12 VHP 4.606 DPA 41.78 RAP 25.55 ECC 1.5401

LNO4 A2'HTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A214TH INJ TIM([ PO CST TIM INJ _ LAT INJ 2 LONG

90.00 2 3 19 2138.57 -17.65 _,73 223.37 112.50 2 58 57 1538.6 -I4.4fl 29.51

90.00 13 21 20 _949.84 21.67 216.30 224.66 71.32 14 43 50 4349.8 18.92 208.70

I00.00 5 25 24 _880.23 -18.69 17.26 LP'Z2.gO |13.76 3 54 44 I_80.2 -15.32 10.O9
100.OO 14 45 56 _685.41 22.74 198,30 224._5 70,05 16 1 59 4085.4 19.81 J88.73

110.OO 4 28 45 1679.63 -2|.46 .53 221.50 117.27 4 56 41 1075.6 -17.64 353.28

110.OO 15 55 4 4460.78 25.59 178,16 L_3.OI 66.52 17 9 24 3860.8 22.19 170.65
OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

TOE -.0970 TRA -.2793 TC3 .5|87 8AU .2861 `%T 601,3 _ 908.6 `%3 545.6 ST 162.2 SR 162.5 SS 488.6

ROE -.0884 RRA .3058 RC5 .8964 FAU .O9647 RRT .4796 RRF -.8992 RTF -.5069 CRT .0655 CRS -.4639 CST -.8843
F0g -.9574 FRA -.8_08 FC5-4.0417 8SP 2_N57 ,_ 1089.5 R_5 -.1165 R13 -.8958 LSA 514.9 MSA 158,1 5SA 36.2

8OE .I 312 _RA .4141 8C5 1.0557 FSP "1052 `%1 971.5 S_2 493.5 THA 65.76 ELI 167.6 EL_ 157.0 ALF 45.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-_39_

LAUNCH CATE FEE 17 1969 FLIGHT TIME 94.00 ARRIVAL CATE MAY Z2 )959

HELICX_ENTR_C CONIC

RL |47.84 LaL .00

RP )[]8.74 LAP -.67

RC 73.792 GL -4.76

PLANE TL-"_ENTRIC CONIC

C| 20.49J VHL 4.5?7
LNCH AZMTH LNCH TrME

90.00 ? 15 7

90.00 13 JI ?3

I00.00 3 34 3!

I00.00 14 34 40

t10.OO 4 38 18

110.00 |5 47 23

0IFFERENTIAL CoRggEETiONS

T_E -.1036 TRA -.3007 rE3 .4327 BAU .301_

ROE -.0399 RRA .3_06 RE3 |.0109 FAU .10186

FOE-i.0854 FRA -.8652 FC3-4.3(]34 BSP 3145

BEE .1110 BRA .4396 BE3 1.0996 F_ -1113

CISTANCE ?63.766

LOL 148.16 VL 27,937 GAL -7.10 AZL 90.78 HCA 119,68 St4A

LOP 267.84 VP 37,76| GAP -3,55 AZP 89.6? TAL Z16,55 TAP

GP 33.2| 7AL 147.32 ZAP 55.84 ET5 336.81 ZAE 14Z.76 ETE

CL4 -4.J§ RAL ?.38 RAO 6567.8 VEL IJ.gI! PTH 2,J? VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

?09J.2i -16.40 33.82 2_3,22 1j3.4| 2 49 59

4993.18 ?2,59 219.14 225.19 72.46 I4 34 36

1835.09 -17.43 14.50 _72.74 lIl4._& 4 5 6

47?4.53 23.67 199.00 224.80 71.19 15 53 25

1635.41 -20.19 357.90 221.29 1|8.I9 5 5 33
4496.97 26.55 IBO.53 223.61 67.63 17 2 20

MI0-COURSE EXECUTION ACCURACY

SOT 562.3 SOR 100_.9 S(;3 369.3

RRT ,37_1 _ -,9198 RTF -.3857

SOB iJ4g.8 R'23 -.0793 RI3 -.9176

._l 1031.8 SO2 507.3 THA 74.33

130.76 ECC .|7909 INC .7757 V] 30;|37

336.22 RCA 107.34 APO 154.18 V? 34.848

56.00 ZAC I15.79 ETC |43.21 CLP -47._4

4,454 OPA 43.30 RAP 22.7| ECC J.3372
PC) CST TIN INJ ? LAT INJ ? LONC

1491,2 -13.09 26.70

4393,_ 19.98 211.44

I235,1 -13.96 7.43

4_74.5 20,88 |91.37

1035.4 -16.26 350.98

3897.0 23.28 172.90

ORBIT 0ETERMINATION ACCUR4CY

ST 174.4 SR J34.9 SS 545.5

CRT -.2989 CR5 -.1355 csr -.8753

LSA 567,| MSA 157.9 SSA 34._

ELI 183.4 EL? I22.5 ALF 155.50

L4UNCH OATE FEB 17 I9_9 FLICa,IT TIME 96.00 ARRIVAL OATE MAY ?4 |969

HELIOCENTRIC CONIC
RL ]47.84 LAL .00

RP 108.77 LAP -.86

RC 76.053 GL -6.29

PLANETOCENTRIC CONIC

C3 L_0.359 VHL 4.5|_ 0LA

LNCH ATMTH LNCH TIE L-I TIME IN] LAT

90.00 ? Z8 0 L:_042.49 -|5.06

90.00 ]3 I 32 5038.80 23,49
100.00 3 46 40 1788.71 -16.09

IO0.OO |4 25 33 4767.81 24.59

]]0.00 4 48 47 ]594.23 -18.84

110.00 |5 39 56 4535.06 27,5|
CIFFERENTIAL CORRECTIONS

TOE -.1180 TRA -.3272 TC3 .3257 BAU .3199

ROE .0151 RRA .3310 RE3 1.1_9_ FAU .106_2

FDE-|.2360 FRA -.8794 FC3-4.5169 B,SP 3379

80E .1190 BRA .4669 BE3 1.1753 FSP -1183

OISTANCE 270.241

COL 148.16 VL 27.968 6AL -7.07 AXL 91.02 P_A 122.84 SHA

LOP 271.01 VP 37.776 GAP -3.02 AZP 89.45 TAL 216.87 TAP

GP 35.62 ZAL 147.34 ZAP 60.41ET5 339,_1ZAE 141.87 ETE

110.98 ECC .17734 INC 1.0_00 Vl 30.137

339.7? RCA 107.76 APO 154.21 V2 34.839

62,17 7AC 113.25 ETC 143.66 CLP -57.60

-5.66 RAL 2.76 RAO 6567.8 VEL 11,905 PTH _.|_ VHP 4.336 OPA 44.75 RAP |9.49 ECC |.335|
IN] LONG IN] RT ASC IN] AZ1WTH IN] TIME PC) CST TIM IN] 2 LAT IN] _ LONE

30.87 LP"_3.30 1|4.27 3 2 3 1442.5 -J1.65 ?3.85

2_.J8 225.95 73.7E 14 _5 3I 4438.8 ?1.O4 ?I4.37

I1.71 222.80 I15.54 4 16 29 1188.7 -12.52 4.74
201.89 225.59 72.44 15 45 1 4167.8 _1.95 194.08

35_.46 L_ZI.31 119.06 5 I5 _Z 994._ -14.82 348.65

183.08 _4.44 68.86 16 55 31 3935.1 ?4.39 175,30

NI0-COUR_E EYECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.$(;T 53_._ $(,R I104.? 563 389.6 ST 195.5 5R 132.5 $5 603.l

RRT ._0_9 RRF -.9359 RTF -._060 CRT -.717_ CRS .3603 CST -.8779

SOB iSEfl.8 R23 -.0383 R13 -.9353 LSA 629.8 MSA 147.3 SSA 33.?

_I 1111,0 $6_ 518.0 THA 82.85 ELI 221.7 EL2 81.4 ALF I49.55

L_UNCM 0ATE rE8 | 7 |969 FLIGHT TIME 98.00 ARRIVAL CA TE MAY 26 1969

HELIOCENTRI_ CONIC OlSTANCE ?76.686

RL 147.84 LaL .00 LOL 148.16 VL 27.991 GAL -7.03 AZL 91.78 HCA J26.0! SMA 133.16 ECC .17583 INC 1,7827 v| 30.|37

RP |08._0 LAP -1.04 LOP 274.|7 _P 37.786 GAP -2.51 A_P 89._5 T4L 217.08 TAP 343.09 RE4 108,09 APO 154.22 VZ 34.83!

RC 78,3_0 6L-7.94 GP =:3d.O_?AL 147.16 ZAP 65.04 EYS: 341.83 7AE 140.65 ETE 68.57 7AC |i0\56 ETC ]44.36 (LP -57,59

PLANE TOCENTRIC CONIC

C3 ?0.ZTI VHL 4,502 CLA -7.22 RAL 3,]0 RA0 6567.8 VEL II.907 PTH Z.11 VHP 4.255 CPA 46.|3 RAP ]5.91 E(C ).3335

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME

90.00 ? 42 10 1991.78 -13.61 ?7.84 273.61 _15.07 3 15 22

90.00 12 51 39 5087.44 24.38 ?25.47 _6.96 75.14 14 16 26

100.00 4 0 3 1740.53 -14.66 8.fl5 223.10 116.35 4 29 3
lO0.O0 14 |6 _7 4813.92 25,50 205.01 _6.62 73.84 15 36 41

110.OO 5 0 23 1551.61 -17.42 35_.98 221.56 119.89 5 26 15

llO.OO 15 32 36 4575.60 28.47 185.84 _5.§4 70.23 16 48 5|

CIFFERENTI_L CORRECTIONS MI0-COUR,_ EXECUTION ACCURACV

TOE -.|413 IRA -.3573 TC3 .I996 BAU .34_8 ,_(,,T 524.1 SOR 1211.6 563 405.7

ROE .0777 RRA .34_ RE3 1.249_ FAU .I0934 RRT -.0_65 RRf" -.9485 RTF .0106

FOE-I.3871 FRA -.8737 FC3-4.6697 _SP 369J SGB 13L:_O.I RZ3 .0003 RI3 -.9485

_OE .] 6|? BRA .4948 803 J .2651 FSP -1_4§ SC1 I_ll .7 SOZ 523.9 THA 90.81

PO CST TIM IN] 2 LAT IN] Z LCWqC

|391.8 -|0.12 ?0.90

4487.4 22.ii 2|7.54

I140.5 -1J.OO J.97

4213.9 23.04 I97.0_
95|.6 -13.31 346.?_

3975.6 ?5.52 |77.9|

CRBIT OETERMINA TION ACCURACY

ST ?26.4 5R 168.1 55 66?.3

CRT -.9381CRS .7367 CST -.889_

LSA 705.0 MSA |42.0 SSA 31.?

EL| 27_._ EL? 47.4 ALF 143.92

LAUNCH GATE FEB |7 t969 FLIGHT TIME lO0.O0 ARRIVAL GATE MAY 78 I969

HELIOCENTRIC CONIC DISTANCE 283.101

RL 147.84 LAL .00 LOL 148.16 VL _8.008 GAL -6,98 AZL 91.57 I'_A I_9.17 SMA 131.78 ECC ,17454 INC 1.5661 VI 30.137

RP 108.8_ LAP -1.21 LOP 277,34 VP 37.791 6AP -_.OZ AZP 89,01 TAL 717,17 TAP 346,34 RCA 108.36 AF_ 154.19 V2 34.824

RE 80.651 GL -9.73 GP 40.57 ZAL 146.76 ZAP 69,67 ET5 344.73 ZAE I39.08 ETE 74,89 7AC I07.78 ETC J45,3J CLP -62,79

PLANE_TOCENTRIC CONIC

C3 _.231 VHL 4.498 OLA -8._8 RAL 3.99 RAO 6567.8 V_L |1.900 PTH ?.11 VHP 4.212 OPA 47.4l RAP 12.03 ECC J.3330

LNCH AZMTH LN_H TIME L-I TIME IN] LAT INJ LONG INJ RT AS_ IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] Z LONG

90.00 ? 5? 52 1938.30 -17.05 _4.70 _4.I8 115.82 3 ]0 10 1338.3 -_.48 I7.84

90.00 1_ 41 _9 5139.98 _5._5 _9.07 _28.24 76.74 14 7 9 4540.0 73.18 ?ZJ.O?

|DO.O0 4 14 53 16_9.83 -13.10 5.89 Z_3.64 117.11 4 43 3 |089.8 -9.36 359.09

]00.DO 14 7 9 4863,6_ _6,39 _:_O8,44 LP_7.9_ 75.43 15 28 I3 4263.7 24.1 3 200.37

||0.OO 5 ]3 17 1506.99 -15.88 350.43 222.06 1L_O.67 5 38 24 907.0 -I|.70 34_.83

JlO.O0 15 25 15 4619.28 29.44 188.87 226,91 71.79 16 42 15 4019.3 26.67 180.78

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCURACY

TEE -.1769 TRA -.3917 TC3 .0_16 BAU .3690 .S_T 554.9 _ 1317.9 .SO3 415.1 ST 271.5 5R 232.3 SS 719.3

ROE .1464 RRA .345_ RE3 1.3637 FAU .1|06I RRT -._869 RRF -.95_ RTF ,_951 CRT -.986J CRS .8949 CST -.9081

FCE-l.5274 FRA -.839_ FC3-4.7333 8S.P 4040 .S[vB 14_9.9 R'Z3 .0334 R|3 -.9576 LSA 790.8 MSA 137.5 554 ?9.0

OOE .2296 BRA .5221 _03 1.3642 FSP -128_ SOl 13_9.3 SO_ 527.0 THA 98.18 ELI 356.1 EL_ 29.4 ALF 139.51

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH CArE FE6 17 1969 FLIGHT TIE ]02.OD ARRIVAL DATE MAY 30 1969

_ELIC_ENTRIC CCIWIC OISTAN(E ?89.487

RL 147.84 LAL .DO LOL 148.16 VL ?8.018 GAL -6.93 AZL 91.B8 HCA ]32.33 5MA 131.35 ECC .17343 INC ].8767 VI 30.137

RP IO8.84 LAP -1 .39 LOP 280.50 VP 37.793 GAP -1.55 A5'P 88.74 TAL 2]?.15 TAP 349.47 RCA ]08.57 APO 154.13 V2 34.816

RE P]2.9_1 GL -||.6_1 GP 43.07 ZAL |46.13 ZAP 74.23 ETS 547.9] _AE 157.16 ETE 81.15 ZAC 104.96 ETC ]46.49 ELP -68.16

PLANETOCENTR[C CC)NIC

C] 20.252 VHL 4.5(]0 0LA -10,63 RAL 4.86 RAO 6567.B VEL 11,9(]1 PTH 2.11 VHP 4.208 0PA 48.58 RAP 7.92 ECC I .3313

LNCH AZMTH LNCH T[M_ L-I TIME IN] LAT XNJ LONG IN] RT A_ rNJ AZMTH IN] TIME PC CST TIM _NJ 2 LAT IN] 2 LONG

9(3.00 3 15 28 [881.12 -10.53 21.37 225.03 116.5] 5 46 49 128].| -6.69 14.59

90.00 12 30 49 5197.65 26.09 833.09 229.82 78.59 15 57 27 4597.6 24.25 224.90

100.00 4 31 }0 1635.80 -11.41 2.78 224.47 ]17.82 4 58 46 1035.8 -7.59 356.06
100.O0 13 57 28 4918.213 27.27 212.25 229.53 77.26 15 19 26 4318.2 25.74 204.04

1113,00 5 27 43 1459.75 -14.22 347.77 2_2.82 121.42 5 52 3 859.7 -9.96 341 ,27

110.00 15 17 44 46457.02 30,41 192.25 228.60 73.58 16 55 31 4067.0 27.86 J83.98

DIFFERENTIAL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY' CRBIT DETERMINATION ACCURACY

TDE -.2255 TRA -.4271 TC_ -.1126 BAU ._990 _T 6_1.5 S/_R 142_.5 SG5 418.4 ST 5_1.5 _ 3J6.0 SS 776.6

RD£ ,2230 RRA .5422 Re3 1.4695 FAU .11018 RRT -.5126 RRF -,96fl4 RTF .52|9 CRT -.9895 CRS .9550 CST -.9270

FOE-I.6577 FRA -.7823 FC3-4.7099 BSP 4470 _ 1557.2 R23 ,0596 R|3 -.964J LSA 89].1 MSA ]34,] SSA 26.5

g.OE .3170 BRA .5475 8C3 1,4758 FSP -1305 S6I 1465.5 ,T_,2 526.7 THA J04.76 ELI 456.7 EL? 33.2 ALF 136.39

LAUNCH 04TE FEe 17 1969 FLIGHT TIME JO4,00 ARRIVAL GATE JUN J [969

HELIOCENTRIC CONIC

RL 147._q4 LAL ._O
RP 108.S6 LAP "J .56

RC 85.328 GL -13.82

PLANET_ENTRIC CONIC

C3 i_]. 349 VHL 4,511

LNCH AZMTH LNCH TIME

90.O0 3 35 25
90.00 12 19 16

100.00 4 50 20

100.00 [3 47 ,_

I JO.OO 5 44 3

110.00 15 9 49

DISTANCE 295.843

L(_. 148.16 VL ?8.023 GAL -6.87 AZL 92.22 HCA 135.48 5MA 151.59 ECC .17247
LOP 28_.66 VP 37.790 GAP -J.JO AZP 88,42 TAL 217.0] TAP 352.50 RCA 1(38.73

GP 45.56 2'AL 145.26 ZAP 78.64 ETS 351.58 ZAE 134.92 ETE 87.15 ?AC ]02.15

OLA -12.52 RAL 5.92 RAO 6567.8 VEL 11.905 PTH 2,12 VHP 4.2441 DPA 49.64

L-I TZME IN] LAT Y,NJ LON6 IN] RT A,$C ZNJ A5'MTH ZNJ TI.ME PO CST TIM

1819.04 -8.42 17,81 L_6.21 117,13 4 5 44 ]219.0

5P.62,02 26.88 237,64 _73J.74 80.74 15 46 58 466_.O

1577,37 -9.55 559.45 225.62 118.47 5 16 57 977.4

4978.9"_ _8.1| 218,57 25|,50 79.38 ]5 |O 2 4378.9

1409.11 -12.41 544.97 223.91 122.11 6 7 52 809.1

4719.94 31.37 196.07 2_0,67 ?5.66 ]6 _8 29 4119.9

INC 2,220] v] 30.137

APO 154.05 v2 54,810
ETC ]47.86 CLP -73.66

0IFFERENTIAL CORRECTIONS MIO-CCU_S( EXECUTION ACCURACY

TOE -.2_03 TRA -.4630 TC5 -._917 6_U .4310 s_r 753.7 S6R 1518.9 SG3 415.4

RCE .3049 RRA .5291 RE3 I .5572 FkU .10757 RRT -.6730 RRF -.9710 RTF .6819

F02-1.7655 FRA -.6964 FC5-4,5763 8SP 4916 _ 1695.6 R'Z5 .0810 R13 -.9685

BGE .4210 BRA .5681 8C3 1.5843 FSP -1294 S6I 1612._ SC,2 525.2 THA 110.77

RAP 5.64 ECC ].3349

IN] 2 LAT |NJ ? LONG

-4.72 I 1 .09

25.3_' ?_9.31

-5.65 352,81

26.36 _08.71
-8.08 538.55

29.08 187.6_

ORBIT OETERMINATION ACCURACY

ST 410.7 SR 4]0.2 5S 8?9.5

CRT -.9874 CR5 .979] CST -.943_

LSA 1005.5 MSA 132.2 SSA 23.8
ELl 578.6 EL2 46,1 ALF 135.04

LAUNCH CArE FEB 17 1969 FLIGHT TIME 106.00 ARRIVAL CATE JUN 3 1969

HELIOCENTRIC CC_NIC 01STANCE 502.17]

RL 147.84 LAL ,00 LOL 148.16 VL 28.072 GAL -6.79 AZL 92.60 HCA ]38.64 SMA ]31.36 ECC .17165

RP 108.88 LAP -|.72 LOP 286.83 VP 37.784 GAP -.67 AZP 88,05 TAL 216.77 TAP 355.4] RCA ]_8.83

RC _7.691 GL -16.19 GP 48.03 /AL 144.10 ZAP 82.82 ETS 555.13 7AE 132.39 ETE 92,83 7AC 99.39

PLANETC_CENTRIC CK_NIC

C3 2_.549 VHL 4,533 OLA -[4.57 RAL 7,18 RA0 6567.8 VEL 1],915 PTH 2.]2 VHP 4.5_4 _PA 5_.63

IN] ATMTH IN] TIME PO CST TIM

]17.67 4 77 35 1150.4

83.28 ]3 35 17 4735.3

JJ9,04 5 37 9 9J3.?

_J.9(] ]4 59 39 4447.8

J22,75 6 25 16 754,?

78.11 16 20 53 4179.6

LNCH ATMTH LNCH TIME L-I TIM_ IN] LAT IN] LONG IN] RT ASC

90.00 3 58 24 1750.43 -6.27 J3.97 227.79

_].00 12 6 2] 5355.30 27.57 24_.89 254.06

I00.00 5 11 56 1515,19 -7.45 355.85 227.16

I_0,0_ 13 35 31 5047.77 28.87 221.54 255.87

1)0.(1_ 6 2 42 1554.I7 -JO.4O 54J.98 2_5,56

110.OO 15 I [4 4779.56 32.29 200.48 253.17

CJFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TEE -._732 TRA -.4955 TC3 -.4774 BAU .4654 ._,T 910,2 ,_ 16(36.7 SG5 402.0

RCE .3950 RRA .3075 RE5 [.6255 FAU .]0525 RRT -.7747 RRF -.9734 RTF .7826
FCE-1.855_ FRA -.5934 FC5-4.3489 BSP 5429 S_ 1846.6 R_5 .0974 R]3 -.9715

_CE .5434 _RA .5830 8C5 1.6959 FSP -1769 $61 1771.3 S_ 52_.! THA _]6.]4

INC 2.6040 vi 30.131

APO 153.93 v2 34.804

ETC 149.38 CLP -79,?_

RAP 359.27 ECC 1,3382

IN] ? LAT IN] 2 LONG

-?,52 7._5

?6.36 234.43

-3.50 349.26

27.45 213.03

-6.DJ 335,64

_0.3J 19J._2

CR_IT DETERMINATION ACCURACY

ST 510.2 SR 515.5 SS 881.8

CRT -.9864 CRS .9899 CST -.9575

LSA 1153.9 MSA ]31.6 55A 21.0

ELI 7_.9 EL? 59.8 4LF 134.70

LAUNCH OA rE FEB 17 ]969 FLIGHT TIME ]08.00 ARRIVAL CATE JUN 5 1969

HELIL"_C_NTRIC CC_IC

RL 147,84 LAL .00

RP 1L58._0 LAP -l.88

RC 90.065 GL -18.83

PLAN_TC_ENTRIC CONIC

C3 20.890 VHL 4.57|

LNCH AZMTH LNCH TIME

_.OO 4 ?5 23

90,00 ]1 51 EO
1{3(3.O0 5 57 9

113(3.OO 15 2? ]4

110.00 6 24 17

I10.OO 14 51 36

LCL 148.16 VL 28.017 GAL

LOP 289.99 VP 37.776 GAP
GP 50.50 ZAL 142.65 ZAP

OISTANCE 308.470

-6.71 _ZL 93.04 INCA 141.79 5MA 131.34 ECC .17096

-._6 AZP 87.61 TAL _16.43 TAP 358.22 RCA 1_.89

86.70 ETS 359.16 ZAE 129.62 ETE 98.12 7AC 96.73

DLA -16.81R4b 8.68 RA0 6567,8 VEL 11.928 PTH 2.12 VHP 4.451 OPA 51.58

L-I TIME IN] LAT IN] LON6 IN] RT ASC INJ A2_4TH IN] TIME PC CST TIM

1672.98 -3.8] 9.56 229.87 1]8.08 4 53 16 1073.0

5420.65 28.10 249.07 256.84 86.34 13 21 40 48?0.6

1441.38 -5.03 351.86 229.20 119.50 6 J ]J 841.4

5187.47 29._0 227.39 236.7i 84.91 14 47 42 4527.5

1293.75 -8.16 3}8.74 227.28 123.31 6 45 51 693.7
4847.88 35.13 205.63 236.19 81.05 16 12 24 4247.9

C[FFERENTIAL CORRECTIONS

TOE -.4780 TRA -.5224 TC3 -.6637 BAU .4997

RCE .4907 RRA .2725 RE3 1.6615 FAU .09693

FOE-1.9179 FRA -.4694 FC3-4.0168 8SP 5954

e0E .6850 BRA .5897 BC3 1.7891FSP -12]1

INC 3.0392 Vl _C_.137

APO ]53.80 V2 34.799

ETC 151.02 CLP -84.80

RAP 354.86 ECC 1.343_

IN] 2 LAT IN] _ LONG

-.02 2.93

?7.29 240.50

-1.07 345.3?

_.48 218.73

-3.72 337_47
3J.54 J96.76

ORBIT 0ETERMINA TION ACCURACY
ST 655.6 SR 676°0 $S 928.3

CRT -.9867 CRS .9951 CST -.9680

LSA 1279.5 MSA 132.6 SSA 18.1

ELI 887.7 EL2 7_.7 ALF 135.35

MIO-CCUR._ EXECUTION ACCURACY

S6T 1093,2 _ 1677.0 SC,3 382.9

RRT -.8_ RRIr -.9788 RTF .8440

,_ _I,9 R_5 .11J7 RJ3 -.9735

$61 1933,4 .$62 519.2 THA ]EJ.IO

J773



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-691

LAUNCH GATE FE_ 17 |969

HELIOCENTRIC CONIC

RL |47,84 LAL .00

RP t08.91 LAP -2.03

RE 92.449 GL -21.78

PLANE TOCENTRIC CONIC

C3 2|.43| VHL 4.629

LNCH A?MTH LNCH TIME

90.00 4 57 53

90.00 JI 32 57"

100.00 6 7 16
1013.00 13 6 15

I10.00 6 49 39

FLIGHT TIME 110.00 ARRIVAL GATE JUN 7 1969

LCw.. 148.16 VL 28.007 GAL

LOP 293.|5 VP 37.764 GAP

GP 52.98 /AL |40.81 TAP

OISTANCE 314.741

-6.62 AZL 93.54 MCA 144.94 SMA 131.21ECC .17036 INC 3,5395 Vl 30.137

.I4 AZP 87,|0 TAL ?16.00 TAP .94 RCA 108.9I APO |53.64 vZ 34.795

90.21ETS 3.43 ZAE 126.65 ETE 103.01 lAG 94.18 ETC 152.75 CLP -90.35

CLA -19.28 RAL 10.45 RA0 6567.9 VEL JI.950 PTH 2.J3 VHP 4.631 0PA 52,52 RAP 350.43 £CC 1.3527

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1582.94 -.91 4.53 232.62 118.}0 5 24 I6 982.9 2.88 357.90
5522.95 28,32 256.55 240.I3 90.08 13 50 4923.0 28.03 247.89

1359.06 -2,26 347,32 231,87 I19.8! 6 29 55 759.1 1.72 340.80

5222.O8 29.86 234.39 240.11 88.58 14 33 17 4622.1 29.35 225.63

I226.23 -5.62 335.17 229.79 123.77 7 10 5 626.2 -1.14 328.94
11030 14 40 21 4927.67 33.81 211.76 239.83 84.62 16

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TCE -.6084 TRA -.5396 TC3 -.8396 BAU .5338 S_T 1293.0 SGR 1731.9 SG3 358.1

ROE .5943 RRA .2254 RC3 1,6631 FAU 38917 RRT -.8752 RRF -,9816 RTF .8821

r0E-I.9567 FRA -.3357 FC3-3.6023 BSP 6457 .S(;B 216|.3 R23 .1238 RI3 -,9749

80£ ,8505 BRA .5848 BE3 I .8630 FSP -1135 K,1 2098.8 S_Z 516.1 THA 125.64

LAUNCH 0ATE FEB 17 1969 FLIGHT TIME 1J2.00

HELIOCENTRIC CONIC OISTANCE 320.985

RL 147.84 LAL .00 LCI.. 148.16 VL 27.994 GAL -6.53 AZL 94,12

RP 108.92 LAP -2.18 LOP 296.31 VP 37.751 GAP .52 AlP 96.50

RE 94.840 GL -25.09 GP 55.51 7AL 138.59 ZAP 93.30 ETS 7.95
PLANETOCENTRIC CONIC

C3 22.262 VHL 4.718 0LA -22.02 RAL 12.54 RA0 6567.9 VEL 1[.985

LN(,H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 5 38 44 1473.18 2.63 358.41 236,28

90.00 lI 8 48 5651.10 27.95 265.90 243.96
1130.00 6 44 25 1261.20 1.06 341.95 235.40

1430.OO 12 45 49 5338.31 29.74 243.03 244.10

110.(30 7 20 6 1149.35 -2.70 331.13 233.06

110.430 14 26 37 5022.93 34.17 _19.17 244.20
DIFFERENTIAL CORRECTION5

TOE -.7706 TRA -.5432 TC3 -.9936 8AU .5672

ROE .7083 RR_ .1661 RE3 1.6264 FAU .0._040
FOE-1.9742 FRA -.E008 FC3-3.1267 85P 7017

B0E 1.0466 BRA .5Q_0 BE3 13059 FSP -1050

2 29 4327,7 32.69 202.70

ORBIT 0ETERMINATION ACCURACY

ST 782.7 SR 742.3 SS 971.I

CRT -.9875 CRS .9976 CST -,975_

LSA 1445.1MSA 134.B SSA 15.3

ELI 1075.4 EL2 _5.O ALF 136.54

ARRIVAL OATE JUN 9 1969

PiCA 148.09 SMA 131.17 ECC .169_6 INC 4.1249 VI 30.131

TAL 215.48 TAP 3.56 RCA 108.89 APO 153.45 V2 34,791

ZAE 123.49 ETE 107.53 ZAC 91.75 ETC 154.54 CLP -95.83

PTH 2.14 VHP 4.872 OPA 53.51 RAP 345.94 ECC 1.3664

INJ A?'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

118.20 6 3 18 873.2 6.38 351.74

94,75 12 42 59 5051.1 2_.31 257.25

119.88 7 5 26 661.2 5.03 335.41

93.12 14 14 47 4738,3 29.86 234.23

I24.09 7 39 15 549.3 1.80 324.93

98.99 15 50 EO 4422.9 33.65 209.97

MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5_T 1503.6 _ 1772.7 SG3 329.3 ST 960.2 ,T,R 863.8 SS 1010.4

RRT -.8998 RRF -.9840 RTF .9070 CRT -.9887 CR$ .9989 CST -.9817

•_B 2324.5 R23 ,1338 R13 -,9761 LSA 1633_9 HSA 137.7 55A 12.8

5G1 2267.2 ,_2 512.8 THA 129.79 ELl 1287.9 EL2 96,5 ALF 138,O6

LAUNCH DATE FEB 17 1969

HELIOCENTRIC CONIC

RL 147.84 LAL .00

RP 108,93 LAP -2.32

RC 97.256 GL -2_.81

PLA_TOCENTRIC CONIC

C3 23,526 VHL 4,_50

'LNCM AZMTH LNCH TIME

90.00 6 3A 42

90.00 l0 32 42

100.00 7 33 2

100.00 12 17 2

llO.OO 7 57 45

110.00 14 8 49

FLIGHT TIME I|4,00 ARRIVAL CA TE

DISTANCE 327.201

LC,L 148.16 VL 27,976 GAL -6,4_ AZL 94,82 HCA 151.2} SMA 131.05 ECE .16945 INC 4.8234 VI 30.137

LOP 299.47 VP 37.735 GAP ,88 AlP 85,77 TAL ZJ4.87 TAP 6.|0 RCA 108.84 APO 153.25 V2 34.788

CP 58.17 ZAL 135.93 ZAP 95.90 ET5 12.73 7AE 120.15 ETE 111.72 ZAC 89.43 ETC I56.40 CLP-10J.24

OLA -25.05 RAL J5.03 RAO 6568.0 VEL 12.038 PTH 2.15 VHP 5.189 OPA 54.58 RAP 341 .31 ECC 1.3_T_
L-I TIME INJ LAT INJ LONG FNJ RT A$C INJ AZMTH INJ TIME PC, CST TIM INJ 2 LAT ]NJ 2 LONG

1325.01 7.35 350.07 241.35 117.42 6 56 47 725.0 10.97 343.26

5826.16 26.33 278,44 248.19 100.83 12 9 48 5226.2 27.55 269.99

1136.65 5.26 335.|0 240,21 119.47 7 51 59 536.6 9.15 328.47

5489.76 28.66 254.15 248.64 98.87 13 48 32 4889._ 29.59 245.47

IO59.12 .75 326.43 237.4I 124.18 B 15 24 459.! 5.23 320.20

5140.0_ 33,93 228,30 249.36 94.39 15 34 29 4540.0 34,17 219.07

JUN 11 1969

CIFFERENTIAL COqRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE -.9739 TRA -.5281 TC3-1,1127 BAU .5984 5GT 1721,3 SGR 1795.8 5G3 296.9

RCE .8334 RRA .0916 RE3 1.5434 FAU .07080 RRT -.9158 RRF -.9860 RTF 3239
FOE-1.9692 FRA -.0673 FC3-2,6055 BSP 7586 S_8 2487.5 R_3 .1423 R13 -.977I

BOE 1.2818 8RA .5360 BC3 1.9027 FSP -952 S_1 2434.7 .%2 509.9 THA 133.67

LAL_NCH 0ATE FEB 17 I969 FLIGHT TIME 116.00 ARRIVAL OATE

HELIOCENTRIC CONIC DISTANCE 333.389

RL 147,84 LAL ,OO LOL 148.16 VL 27.956 GAL-6.30 AlL 95.68 HCA 154.37 5MA 130.90 ECC .16910 INC 5.6767

RP 108.94 LAP -2.45 LOP 302.63 VP 37.718 GAP 1.23 AZP 84,88 TAL 214.18 TAP 8.54 RCA 10fl.76 APO 153.03
gc 99.636 GL -33.00 GP 61.00 ZAL 132.76 ZAP 97.97 ETS 17.80 2AE 116,62 ETE 115.69 ZAC 87.J9 ETC 158.40

PLAN_.TOCENTRIC CONIC

C3 25,464 VHL 5,046 0LA -28,41 RAL 18,01 RAO 6568,0 EL |2,II8 PTH 2,J7 VHP 5,604 0PA 55,77 RAP 336.39

LNCH AZMTH LNCH TIME L-I TIME iNJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT

87.58 8 25 9 1017.16 18.22 332.82 250,50 112.18 8 42 7 417.2 21.07

92.42 9 5 59 884,85 18,24 323.14 250.5J 112.|7 9 20 44 284.9 21.09

IDO.O0 8 48 3 942.87 11.60 324.20 247.31 117,74 9 3 46 342.9 15.22

10(3.00 I1 25 47 5722.41 25,12 270.50 253,12 106.76 13 1 9 5122.4 27.18

110.00 8 46 45 946.92 5,03 320.56 _43.36 123.86 9 2 32 346.9 9.44

110,00 13 43 34 5291.13 32,54 239.86 _55.L_"Z 101.09 15 11 45 4691.I 33.73
0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.2313 TRA -.4862 TC3-1.1_O7 BAU .6248 ,%T 1941.3 K,R 1794.6 _T,3 261.6

ROE ,9685 RRA -.O027 RC3 1,4053 FAU .06054 ART -.9_8 RRF -.9877 RTF .9359

FOE-I.�M4 FRA .0638 FC3-2,0583 BSP _094 S(_ 26A_.7 t_3 .1501 R13 -3779

BCE 1.5666 BRA .4862 8C3 1.8354 F$P -837 ,_t 2594,5 ,%2 507.7 THAI 37.43

ORBIT DETERMINATION ACCURACY

ST 1169.2 SR 986.1 55 1043.5

CRT -.9899 CRS .9996 CST -3862

LSA 1846.1MSA 141.3 SSA 10.4

ELI 1525.8 EL2 !07,2 ALF 139.91

JUN 13 1969

vJ 30.137

v2 34.7_6
CLP-106.61

ECC 1.4191

INJ 2 LONG

325.30

315.62

317.29

262.31

314.75

230._3

ORBIT 0ETERMINATION ACCURACY

ST 1411.2 SR 1100.5 SS 1066.2

CRT -.9908 CRS .9999 CST -.9895

LSA 2078.0 MSA 145.4 SSA 8.4

ELI 1785.7 EL2 117.4 ALF 142.11

1724



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4, 1968-69J

LAUNCH OATE FEE 17 19G9

HELIC(ENTRIC CL-_IC

RL 147,_4 LAL ._0

RP I0_.94 LAP -2,5_

RC {02._3_ GL -37.70

PL_NETL-"(ENTRIC CL"INIC

C3 Z_.495 VHL 5o3]_
LNCH AZMTH LNCH TIHE

74.24 6 57 8

{_5.76 {J ? 4]

74.74 6 57 8

=H5.76 ]{ ? 4]

{10.OO 9 59 ?]
1{O.O0 12 59 3_

FLIGHT TIME ]lB.0r3 ARRIVAL GATE JUN 15 ]969

LL%L |4_.16 VL 27.932 CAL

LL'W° ]05.80 VP 37.699 GAP

GP 64.i0 ZAL 129.03 ZAP

OISTANCE 339.548

-6.]8 AZL 96,75 HCA ]57.50 SMA I30.73 ECC .I688? INC 6.7499 v{ 30.I37

],57 AIP 63.76 TAL 213.4I TAP J0.9] RCA 108.66 APO ]57.80 V2 34.784

99.45 ETS ?3.27 /AE ]]2.85 ETE ]I9.6] 7AC 84.98 ETC J60.66 CLP-JI?.08

CLA -32.09 RAL 2].el RAD 6568.1 VEL {2.742 PTH ?.20 VHP 6.155 DPA 57.06 RAP 330.95 ECC 1.4690

L-I TIME IN] LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IN] ? LAT IN] 2 LONG

1372.22 19,61 359.85 256.95 115.97 7 20 0 772.2 27.94 352.46

5873.69 ]9.63 279.50 256.96 115.91 12 40 35 5273.7 ?2.95 272.10

1372.22 J9.6{ 359.85 256.95 ]]5,92 7 20 0 772.2 ?2.94 352.46

5873.69 I9.63 279.50 256.96 J15.9I I2 40 35 5273.7 22.95 212.10

7_2.00 11.19 311.76 252.07 ]22.5I IO 12 23 I82.0 15.40 305.18

5511.91 28.52 255.78 261.05 109.69 14 31 30 4911.9 30.93 247.4{

OIFFERENTIAL CORRECTIONS MIO-COURE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE-{.5662 TRA -.4070 TC3-].IB33 BAU .6456 SGT 2165.] S/_R |770.1 SG3 225.4 ST I6_8.6 SR {198. _ SS 1078.6

ROE I.II53 RRA -.li79 RC3 ] .2133 FAU .05015 RRT -.93L_0 RRF -._91 RTF .9457 CRT -.9916 CRS 1,0L J CST -.9971

FCE-].B878 FRA .1_33 FC3-1.5235 BSP 8597 _ 2796.6 R"Z3 .J555 RJ3 -.9790 LSA ?330.0 MSA I49.1 SSA 6.6

BCE 1.9227 BRA .4237 BC3 J.6947 FSP -719 5(;1 2750.6 5_2 505.1 THA I4I.]4 ELI 2066.B EL2 {26.5 ALF 14A.7{

LAUNCH DATE FEB 17 1969

HELIOCENTRIC CONIC

RL ]47.B4 LAL .00 L(_- 146.16 VL 27.906 GAL

RP ]0B.95 LAP -2.70 LOP 30B,96 VP 37.679 GAP

FLIGHT TIME 120,00 ARRIVAL DATE JUN 17 J969

OISTANCE 345.676

-6.04 AZL 96.]5 HCA 160.62 SHA 130.54 ECC .16860 INC 8.1488

1.89 AZP 82.31 TAL 212.56 TAP 13.18 RCA ]08,53 APO 152.55

VI 30.137

V2 "34.783

RC I04.441 GL -42.89 GP 67.55 ZAL ]24.72 ZAP 100.30 ETS 29.38 ZAE 108,79 ETE 123,80 ZAC 87.71 ETC 163.A7 CLP-]17.92

PLANETOCENTRIC CONIC
C3 33.410 VHL 5.780 OLA -36.03 RAL 25.98 RA0 6_.3 V_L ]2.44I PTH 2.25 VHP 6.905 0PA 58.40 RAP 324.66 ECC 1.5498

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LATINJ 2 LONG

66.74 6 29 2 1551.47 20.46 |4.29 265.09 120.32 6 54 53 951.5 ?4.33 7.13

113.76 12 5 45 5774.35 20.48 272.25 265,10 12'0.31 ]3 41 59 5174.4 ?4.34 ?65.09

66.74 6 29 2 ]551.47 L;_0.46 14.29 265.O9 lLmO,32 6 54 53 951.5 ?4.33 7.t3

113,76 12 5 45 5774.35 20.48 272.25 265.10 120,3! 13 4| 59 5|74.A ?4.34 765.09
66,74 6 29 2 1551.47 L:_3.46 14.29 265.09 12/3.32 6 54 53 95],5 24.33 7.]3

I]3.Z6 17 5 45 5774.35 _.48 272.25 265.10 1_.3] 13 41 59 5174,4 ?4.34 ?65.09

OIFFERENTIAL CCRR_CTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-?.OITO TRA -,2720 TC3-|.|089 BAU .6584 _T 2398.4 SGR ]7]3,2 SG3 189.6 ST 2:_302.3 SR ]259.3 SS 1078.9

ROE 1.2664 RRA -.2568 RC3 .9712 FAU .04000 RRT -,9355 RRF -.9897 RTF .955t CRT -.9922 CRS .9998 CST -.9941

FOE-I.6210 FRA ,7869 FC3-].0366 BSP 9128 ,SG6 2947,4 R'Z3 .1564 R13 -.gBOB LSA 2595.4 MSA 151,3 SSA 5.1
BOE ?.3816 8RA .374| BC3 ].474| FSP -606 S.(;1 2904.8 SG2 499.7 THA 145.06 ELI 736J.6 EL2 I33.4 ALF ]47.92

LAUNCH 0ATE FEB 17 1969 FLIGHT TIME ]22.00 ARRIVAL GATE JUN 19 {969

HELIOCENTRIC CONIC OISTANCE 351.767

RL ]47.84 LAL ._ LOt. I4B.16 VL 27.878 GAL -5,89 AZL I00.O6 HCA |63.73 SMA I}0.34 ECC ,16847 INC{0.0594 V{ 30.137

RP {08,95 LAP -?.BI LOP 312.I2 VP 37.658 GAP 2.20 AZP 80,34 TAL 2l].64 TAP 15.36 RCA I08,19 APO I52.79 V2 34.783

RC IO6.844 GL -48.50 GP 71.44 ZAL 119.83 ZAP 113(3.48 ETS 36.69 ZAE ]04.3] ETE 128.94 ZAC 80.76 ETC 167.48 CLP-I?4._5

PLANE TOCENTRIC CONIC
C3 41.825 VHL 6.467 OLA -40.O6 RAL ]1.37 RA0 6568.6 VEL 12,775 PTH 2,32 VHP 7.965 OPA 59.65 RAP 317.05 ECC ].6883

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG INJ RT ASC IN] A_TMTH IN] TIME PO CST TIM INJ 2 LATINJ 2 LONG

60.39 6 18 45 1700.40 _.29 26.42 275.26 I25.31 6 47 6 ]]00.4 ?4.76 {9.65

119.61 12 59 0 5738.89 20.31 269.22 275.28 125.30 14 34 39 5138.9 24.78 262.45

60.39 6 18 45 17OO.40 2t3.29 26.42 275.26 125.31 6 47 6 ]100.4 24.76 ]9.65

1{9.61 I2 59 0 5738.89 20.3] 269.22 275.28 I25.30 ]4 34 39 5138.9 24.78 767.45

60.39 6 18 45 17OO.40 20.29 26.42 275.26 125.3] 6 47 6 JI00.4 ?4.76 19.65

119.61 I? 59 0 5738.89 L_.31 269.LP'_ 275.28 |25._E) 14 34 39 5138.9 24.78 26?.45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.6487 TRA -.0405 TC3 -.9485 BAU .6539 S(.,T 2648.3 SGR 1587.5 ,_3 154.8 ST ?346.9 SR 1232.0 SS 1063,0

ROE I .3803 RRA -.4749 RC3 .6841 FAU .03016 RRT -.9352 R'RF -.9883 RTF .9651 CRT -.9920 CRS .999A CST -.9958
FOE-{.7368 FRA ,3791 FC3 -.6242 BSP 9568 5GB _387.7 RA} .1518 R13 -,9833 LSA ?B51.8 MSA 151.3 SSA 3.8

BOE 2.9867 eRA .4769 BC} 1.1695 FSP -49J ,_I _048.9 ,_2 488._ THA |49.87 ELI ?647.0 EL2 137.5 ALr 157.41

LAUNCH DATE FEB I7 1969 FLIGHT TIME 124.00 ARRIVAL 0ATE JUN ?] 1969

HELIOCENTRIC CONIC DISTANCE 357.813

RL J47.84 LAL .(]0

RP 108.94 LAP -2.9]

RC 109.246 GL -54.3I

PLANE TOCENTRI C CONIC

C3 57.467 VHL 7._81

LNCH AZMTH LNCH TIME
55.00 6 2_ 14

I75.O0 13 48 15

55.00 6 ?2 14

125.OO 13 48 15

55.00 6 22 14

]25.00 13 48 15

OIFFERENTIAL CORRECTIONS
TOE-3.5909 TRA .3_3 TC3 -.71_0 BAU .6209

ROE 1.3118 RRA -.5965 RC3 .3804 FAU .02105

FDE-J.65OO FRA .4_01 FC3 -.3171 _SP J0068

8OE 3.82}0 BRA .7010 Be3 ,8081 FSP -389

COL 148.16 VL 27,847 GAL -5.73 AZL 102.84 HCA I66.8! S,NA |30.12 ECC .16827 INC12.8384 v{ 30.I37

LCP 315.Z9 VP 37.635 GAP 2.49 AZP 77.49 TAL 210.63 TAP 17.44 RCA ]08.72 APO |52.0] V2 34.784

GP 75.8_ ZAL 114.43 ZAP 99.95 ETS 46,76 ZAE 99.22 ETE 136.69 ZAC 77,44 ET_ 174.34 CLP-134,91

DLA -43.85 RAL 37.98 RAO 6569.0 VEL 13.373 PTH 2.44 VHP 9.555 OPA 60.51 RAP 307.58 ECC 1.9458

L-I TIME IN] LAT INJ LONG IN] RT A_C INJ AA_ATH INJ TIME PO CST TIM INJ ? LAT IN] ? LONG

1842.33 18.47 37.30 287.61 |_0.5J 6 52 57 1242.3 23.55 31.09

5755.42 18.49 269.16 287.63 130.50 15 24 10 5155.4 23.56 26?.95

1842.33 ]8.47 37._ 287.61 130.51 6 52 57 1242.3 23.55 31.09

5755.42 18,49 269.16 287.65 130.50 15 24 10 5155.4 ?3.56 262.95

1842.33 ]8.47 37.30 287.61 ]_0.51 6 52 57 I247.3 23.55 3{.09

5755.42 ]8.49 269.16 287.63 l_0.50 15 24 ]0 5155.4 ?3.56 262.95

MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 2946.8 S/.,R 1305.3 S_3 I22.8 ST 2716.7 SR J009.? SS 1036.5

RRT -.9237 RRf -.9780 RTF .9769 CRT -.9896 CRS .9974 CST -.9973

5/.,B 3223.4 R'_3 .1375 RI3 -.987! LSA _074.4 MSA 146.6 SSA 2.9
S(,I 3190.0 S(,2 462.3 THA 157.23 ELI ?894,9 EL? 136.3 ALF 159.77

1775



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_

LAUNCH _AT_ _'EB 17 |_69 FLIGHT TllA_ 1_6.00 ARRIVAL CATE JUN _3 1969

H[LIO(ENTR[C CONIC OISTANCE 36].790

RL 147.84 LAL .00 LOL 148.16 VL 27.914 GAL -5.54 AZL 107.26 HCA 169.84 5NA 129.99 ECC .|68i0

RP 10_,94 LAP -3.00 LOP 318.45 VP 37.61Z GAP 2.76 4ZP 7].00 TAL _hOg.fl_ T4P 19.37 RCA 108.05

RC |Jl.645 GL -59.75 GP 80.45 ZAL 108.67 ZAP 98.71ETS 64.58 ZAE 93.13 £TE 152.17 ZAC 73.86
PLAN(_TOCENTRIC CONIC

(3 90.381 VHL 9.507 CLA -46.74 RAL 45.87 RAO 6569.B VEL 14.551PTH 2.64 VHP 12.147 0PA 60.34

LNCH AZMTH LNCH TZlV_ L-I TfNE |NJ LAT INJ LONG JNJ RT ASC INJ AZt4TH INJ TIM_ PC) CST TIN
51.11 6 39 10 1986.12 14.42 46.69 301.85 134.96 7 12 16 1386.1

128.8_ 14 34 17 5823._O 14.43 271.57 301.87 134.96 16 11 2_ 5223.8

51.t2 6 39 10 1986.12 14.42 46.69 301.85 134.96 7 12 J6 1186.1

1Z8.88 14 34 17 5823.80 14.43 271.57 301.87 134.96 16 11 20 5223.8

51.12 6 39 10 1986.12 14.42 46.69 301.85 134.96 7 12 16 1386.1

118.88 14 34 17 5823.80 14.43 271.57 301,87 134.96 16 11 _ 5223.8

INC17.2567 Vl 30.137

APO 151.72 V2 34.785

ETC 189._4 CLP-155.89

OIFFERENTIAL CCRR_CTIONS NIO-COURE E_ECUTICN ACCURACY

TOE-5.0144 TR4 1 .1681 TC3 -.4135 BAU .5147 $GT 3_87.3 _ 589.6 SG3 94.5

ROE .3609 RR4 -.5824 RC3 .1025 FAU .01_35 RRT -.6897 RRF -.7758 RTF .9896

F02-1.5819 FRA .5527 FC3 -.1193 BSP 10384 SGB 3339.8 RZ3 .1128 RI3 -.9915

BOE 5,0273 BRA 1.3053 0C3 .4Z60 FSP -297 SG! 3312.8 SG2 423.7 THA 172.83

RAP 295.72 ECC Z.4875

INJ 2 LAT INJ 2 LONG

19.99 41.10

20.00 265.98

19.99 41.10

ZO.O0 265.98

19.99 41.10

_0.00 265.98

ORBIT DETERMINATION ACCURACY

ST 3037.8 5R _66.4 SS IOIZ,Z

CRT -.8710 CRS .8945 CST -.99_7
LSA 3210.I MSA 138.0 55A Z.I

ELI 3046.7 EL2 130.5 ALF 175.6_

LAUNCH DATE FEB 17 1969 FLIGHT TINE 128.00 ARRIVAL 0ATE JUN 25 1969

H£LI(X;ENTRIC CONIC

RL 147.64 LAL ,00

RP 10_.93 LAP -_.08

RC 114.O42 GL -6_.43

PLANE, TOCENTRXC CONIC

C3 174.493 VHL 13.210

LNCH AZMTH LNCH TII4_

50.25 7 10 19

129.75 15 11 32

50.25 7 10 19

129.75 15 11 32

50.25 7 10 19

129.75 15 11 32

DISTANCE 369.635

LOL 148.16 VL 27.780 GAL -5.33 AZI. 115.29 H_A 172.77 SNA 129.64 £CC .16760 IN225.2869

LOP 321.61 VP 37.589 GAP 2,98 AZP 64.89 TAL 208°28 TAP 21,05 RCA i07.89 APO J51.40

GP 82.08 ZAL 102.85 zAP 96.78 ET5 |05.26 Z_ 85.11 ETE 190.60 ZAC 68.64 ETC 227.65

OLA -47,40 RAL 54.44 RAO 6570.9 VEL 17,199 PTH 2.94 VHP 16.931 0PA 57.79 RAP 28i.41
L-I TII4E INJ LAT INJ LCINIG INJ RT A$C INJ AZMTH iNJ TII4_ PO CST TIM INJ 2 LAT

2122.10 8.26 53._'_ 316.75 136.$5 7 45 41 1522.1 14.O5

656.43 8.28 298.73 316.77 |36.84 15 22 28 56.4 14.07

2122.10 8.26 53.22 31_w75 136.85 7 45 41 1522.1 14,05

656.43 8.28 298.73 3J6.77 136.84 15 2_ 28 56.4 14.O7
2122.10 8:_6 53._ 316.75 136.85 7 45 41 1522.1 14.05

656,43 8,28 298.73 316.77 136.84 15 22 28 56.4 14.07
DIFFERENTIAL CCRRECTION$ MIO-C(XbRSE EXECUTION ACCURACY

TOE-5.2551 TRA 2.3860 TC3 -.0954 BAU ,22_ $GT 2756.2 SGR ZO32.9 S{,3 7£.1

RO£-4.5|62 _4 ,8475 RC3 -.0J03 FAU .O0293 RRT .9463 RRF .9525 RTF .9989

FOE-J.6084 FRA .7105 FC3 -.0145 BSP |071_ $Ge 3424.8 R_3 -.0915 R13 .9949

BOE 6.9291 BRA 2.5320 8C3 .0959 FSP -228 SGJ 3382.7 SG2 535.6 THA 35.96

vl 30.137

V2 34,78 7

CLP 148.96

ECC 3.8717
INJ 2 LONG

48.00

293.51

48.00

293.51

48.00

293.51

ORBIT 0ETERMINATION ACCURACY

St _325.i sR 1965.6 ss 1o_9=9
CRT .9933 CR5 -.9939 CST-I.OO00

L$A 32|2.3 MS4 178.5 SSA 1.4

EL1 3039.7 EL2 173.5 ALF 40.|8

L_UNCM 0ATE FEe 17 1969

HELICW_ENTRIC (CI, t|C

RL 147.84 LAL .00

RP 108.93 LAP -3.16

RC 116.435 GL o61.30

PLANE TC_ENTR]C CONIC

C3 463.335 VHL _1-525 OLA -42.51RAL

LNCH AZMTH LI44_H TII4_

56._7 _ _ 46

1?3.13 15 13 40

56,_7 8 2 46

123,13 15 13 40

56._7 8 2 46

1_3.13 15 13 40

FLIGHT TIM_ 130.00 ARRIVAL O_TE JUN 27 1969

01STANCE 375.128

L(_ 14@,16 VL 27,744 GAL -5.04 A?L 133.09 HCA 175,38 .,_44 129.39 ECC .16700 INC43,0911 Vl 30.137

LOP 324.79 VP 37.565 GAP 3.11 AZP 47.00 TAL 206.70 TAP 22.07 RCA 107.78 4PO 151.00 V2 34.790

GP 72.62 ?_L 97,46 ?AP 94.38 ETS 154.43 ?_E 72._d £TE 132.56 ZAC 59.1_ ETC 276,47 CLP |04,BI

61.28 RAO 6572.3 VEL 24.179 PTH 3.32 VHP 27.426 DP4 49.40 RAP 265.65 ECC 8.6853

L-I TIM([ INJ LAT INJ LONG INJ RT AS( INJ AZHTH INJ TII._ PO CST TIN INJ 2 LAT INJ 2 LONG

2178.55 1.99 52.18 329.09 132.47 8 39 4 1578.5 7.37 46.65

844.13 2.01 _09.75 329.11 132,47 J5 27 44 244.1 7,39 304.2_

2178,55 1.99 52.1_ 329.09 132.47 8 39 4 1578.5 7.37 46.65

844.13 2.01 _O9.75 3_9.1! 132.47 15 27 44 244.1 7.39 304.22

2178.55 1.99 52.16 329.09 132.47 8 39 4 1_78.5 7.37 46.65

844.13 2.01 309.75 3_9.11 132.47 15 27 44 244.1 7.39 304.22

OIFFERENTIAL CO_R[CTION$

TDE .8464 TRA 1.8105 TC3 -.0169 BAU .9261

RO-10.1435 R_A 5.03_6 RC3 .1486 FLU-,01511

roE-J.9045 FRA 1.J395 re3 .0282 B$P JO_4

_0E10.1T87 BRA 5.3540 BC3 ,1495 FSP -182

MI0-COU_SE EXECUTION _CCURACY ORBIT _ETERMINATION ACCURACY

$GT 695.3 ,_ 3317.9 SG3 57.4 ST _98.7 _ 2754.7 $5 I236.4

RRT .2317 RRF .996| RTF .3160 CRT -,609_ CR$ -.9992 CST .5775

•%8 3390.0 R_3 -.0773 R13 .9970 LSA _024,5 MSA 241.7 5SA .5

S{,! 3322.0 502 675.5 THA 87.10 ELI 2760.7 EL2 236.3 ALF 93.81

LAUNCH DATE FEB 17 1969 FLIGHT TIME 132.00 ARRIVAL DATE JUN 29 1969

ELICWCENTRIC CONIC

RL 147.84 LAL .00

RP J08.91 LAP -3.22

RE 11_.823 GL -44.11

PLANET(_ENTRIC CC_/IC

C31568.171 VHL 39.600

LNO-I AZMTH LNCH TIME

90.00 9 26 52
_0.00 13 53 25

100.00 10 27 51

100.00 15 35 7

110.00 10 56 9

110.00 17 23 18

0ISTANC£ 379.323

LOt. 148.16 VL 21.706 GAL -4.48 AZL 176.24 _ 176.77 .T_A 189.13 ECC ,16424 INC86.2362 VJ 30.137
LOP 327.95 VP 37.541 GAP 2.98 AZP 3.77 TAL _3.94 TAP _.71 RCA 107.92 APO 150.34 VZ 34.794

GP 48.54 ZAL 93.65 ZAP 92.24 ET$ 172.43 Z_iE 47.75 ETE 251.79 ZAC 39.62 ETC 303.21 CLP 93.39

0LA -24.22 RAL 61.77 RAO 6573.2 VEL 41.103 PTH 3.57 VHP 49.975 DPA 27.41 RAP 252.03 ECC26.80_1

L-I TINE INJ LAT ]NJ LONG INJ RT A,_ ;NJ A2'NTH INJ TIH_ PC) CST TIM |NJ 2 LAT INJ 2 LONG

L:)O;_O.50 -14.44 29.55 326.90 114.63 J0 0 32 142_.5 -J0.99 22.57

J134._ 13.J2 339.09 339.55 115.32 14 12 20 535.0 16.42 331.97
182_.66 -17.10 13.81 325,62 114.89 |0 58 14 1223.7 -13.61 6,77

807.04 15.77 316.27 340.86 115.73 15 48 34 2'07.0 19.10 309.07

1734.89 -23.26 3._ 322_51 115.78 11 25 4 1134.9 -19.60 356.75
5756.61 21.88 271.67 344.0_ 116.95 18 59 15 5156,6 25.31 264.20

ORBIT DETERMINATION ACCURACY
ST 782.4 SR 16|1.2 SS _34.9

CRT -.9580 CRS -.9998 CST .95_7

LSA 2348,6 MS4 219.5 554 .6

ELI 1779.5 EL2 203.1ALF 115.30

OIFFERENTIAL CORRECTIONS

TOE 5.4060 TRA -.05J3 TO3 -.0803 BAU 4.3049

RO-I0.6535 R_A 9.8076 RC3 .1890 FAU-.07482

FOE-2.3374 FRA 2.2918 re3 .0413 85P 8619

90E_1.9467 _RA 9,8077 BE3 .L_53 r_ -164

MI0-COUR_ £_(ECUTION ACCURACY

_T 1007.9 _ _h552.9 S_3 51,4

RRT -.81|5 RRF .9<395 RTF -.7933

SGB 2837.9 R"Z3 -.0955 R13 .9954

SGt 2781.8 S[.,2 56! .7 7HA 107.89
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LAUNCH 0ATE FEB 17 |969 FLIGHT TII_ J34,00 ARRIVAL DATE JUL | ]969

HELIOCENTRIC CONIC DISTANCE 390.061

RL 147.84 LAL .00 LOL 148.16 VL Z7.668 GAL -5,24 AZL 42.03 PICA I64.41 SNA I28.86 ECC .17278

RP 108,90 LAP -3.27 LOP 33I,lj VP 37,516 GAP 4.44 AZP 137.69 TAL 206.66 TAP 31.09 RCA 106.60

RC IZI.206 GL 59,53 GP -70.37 ZAL 96.98 ZAP 95.91 ETS J66.79 ZAE 73.94 ETE 106._0 2AC 64,71

PLANE[TOCENTRIC CONIC

C3 563.793 VHL 23.744 OLA 68.69 RAL 357.16 RAD 6572.3 VEL 26.I74 PTH 3.37 VHP 29.038 DPA -BJ.63
LNO4 AZNTH LNCH TII,_ L-I TIN[ INJ LAT INJ LONG INJ RT A,S4_ INJ AZNTH INJ TII4E _ CST TIM

• 24.38 14 9 51 5043.51 -I.76 245.57 266,48 21.32 15 33 55 4443.5
155.62 O 34 57 3298.78 -1.75 97.12 266.46 21.32 I 29 56 2698.8

24.|8 14 9 51 5043.51 -l.76 245,57 266.48 21.32 15 33 55 4443.5
155.62 0 34 57 3298.78 -l.75 97.12 266.46 21.32 I 29 56 2698.8

24.38 14 9 51 5043.51 -I.76 245,57 266.46 21.32 I5 33 55 4443,5

155.62 O 34 57 3298.78 -1.75 97.12 266.46 21.32 i 29 56 2698.8
DIFFERENTIAL CCRRECTIONS MIO-COUR_d[ E_CUTION ACCURACY

TOE -.2333 TRA 1.3_4 TC3 -.O613 8AU 1.4191 S,GT 936.1 SGR 3455.7 SG3 57.9

R0-I1.0389 RRA 3.0612 RC3 -.1779 FAU-.01933 RRT .6804 _ -.9990 RTF -.6537

FDE 2.2047 FRA -.5746 FC3 .0297 6SP 11152 SG6 3580.3 223 -.0722 RI3 -.9970

BOEII.O414 8RA 3.3402 8C3 .1883 FSP -169 SG! 3516.2 S(,2 674.I THA 79.15

|NC47,9705 vI 30.137

APO 151,13 v2 34.798

ETC 73,68 CLP 107.84

RAP 144.66 ECCJ0.2786

INJ 2 LAT INJ 2 LONG

-9.20 243.05

-9.20 94.60

-9,20 243.05

°9.20 94.60

-9.20 2A3.05

-9.20 94.60

ORBIT OETE_IINATION ACCURACY

ST 272.3 SR 2732.8 S$ 1365.3

CRT .420| CRS .9999 CST .408J

LSA ]056,9 NSA 247.7 SSA 1.4

£L1 2735.2 EL2 246.9 ALF 87.58

LAUNCH DATE FEB 1T 1969 FLIGHT TINE' J_oOO ARRIVAL DATE JUL 3 1969

I_LI_ENTRIC CONIC

RL 147.84 LAL ._0

RP I08.69 LAP -3.32

RC 123.581GL 63.54

PLAME rC_ENTRI C CONIC
C3 215,593 VHL 14.683

LNO4 A234rH LNCH TIME

26.55 I3 B 59

153.45 23 L:_ 33

26.55 13 6 59

153.45 23 20 33
26.55 13 8 59

153.45 23 20 33

DISTANCE 395.449

LOL J48.J6 VL 27.628 GAL -4.91 AZL 61.48 PiCA J86.96 SNA J28.59 ECC .17_00

LOP 334.28 VP 37.49I GAP 4.54 AZP 118.35 TAL L_04.95 TAP 31.91 RCA 106.47

GP -78,60 ZAL 100,69 ZAP 9'9,96 ETS L:_6,36 Z_[ 87,75 £TE |45,43 ZAC 93,39

DLA 66.83 RAL 340,69 RAO 6571.2 VI[L 18.355 PTH 3.03 VHP 17.683 0PA -74.70
L-I TINE INJ L_T INJ LONG ZNJ RT A_ INJ A214TH INJ TINE PO CST TIN

4932.25 -8.27 241.95 247.14 23.43 I4 _111 4332.3

3L>00,9! -6,27 95,85 2A7,12 23,43 24 13 54 2600,9

4932.25 -8.27 241.95 247.14 23.43 14 3111 4332.3

3200.91 -6.27 95.85 247.12 23.43 24 13 34 2600.9

4932.25 -6.27 241.95 247.14 23,43 I4 31 lI 4332.3

3200.91 -8.27 95.85 247.12 23.43 24 I3 54 L_O0.9
D|FFERI[NT|AL CORR1ECTIONS

TOE 3.6386 TRA-I .1777 TO3 -.0231 BAU .0965

R02-3.7844 RRA 3.049_ RC3 -.0222 FAU ,00397

FOE 1.3213 FRA -.6799 FC3 -.0160 6SP 11888
BOE 5.2499 BRA 3,2690 BC3 ,0335 FSP -236

IN(.28.f1234 Vi 30.137

APO 150.70 V2 3A.803

ETC 114,50 CLP 151.05

RAP 77,37 ECC 4.5481
INJ 2 LAT INJ 2 LONG

-J5.60 239.07

-15,59 92.98

-15.60 239.07

-15.59 92.98

-I5.60 239.07

-13.59 92.98

ORBIT DETERNINATION ACCURAC_

ST 1462.5 SR 1733.2 SS 646._

CRT -.9526 CR$ .9844 CST -.9913

LSA 2395,6 MSA 346.1 SSA 1.7

EL1 2241.5 EL2 343.9 ALF 129.92

NI0-COURS[ EXECUTICN ACCURACY

SGT 1840.0 SGR 3366.3 ._,3 73.5

RRT -,901_ RRF.'-.9776 RTF ,9737

3836.4 R_3 -.II2fl R13 -.9926

SGI 3774.3 SG2 687.4 THA 117.38

LAUNCH DATE FEB 17 1969

HELIOCENTRIC CONIC

RL 147.84 LAL .00

RP 108.87 LAP -3.35

RC J25.948 GL 61.88

PLAN[TOCENTRIC CONIC

C3 113,014 VHL 10.631

LNCH ATNTH LNCH TINE

30.56 13 J4 35

149,44 23 7 40

30.56 13 14 35

149.44 23 7 40

30.56 13 14 35
149.44 23 7 40

FLIGHT TIME |36.00 ARRIVAL DATE JUL 5 1969

DISTANCE 401.197

L(_. 148,16 VL 27,587 GAL -4,65 AZL 70,06 P_A 189,88 S#4A 128,31 ECC ,1720Z INC19.9370 vz 30.137

LOP 33T,43 VP 57.467 GAP 4.73 AZP 109.66 TAL 205.48 TAP 33.5_ RCA I06.24 APO 150.38 v2 34.808

GP -75.23 ZAL 104,12 ZAP 104.61ETS 278,43 ZAE 96.27 ETE 196.77 7AC 101.33 ETE 166.92 CLP-171.67

OLA 63.41RAL 339.78 RAO 6570.1 VEL |5._09 PTH 2.74 VHP 12.636 DPA -66.77 RAP 61.05 ECC 2.8599

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_tTH JNJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

4803,66 -14,95 236.06 242,11 27.60 14 34 38 4203.9 -22.01 23_.A9

3IOl.I8 -14.94 94.47 242.09 27.60 23 59 21 2_1.2 -21.99 90.90

4803,86 ol4,95 236,06 242,II 27.60 14 34 38 4203,9 -22.01 232.49

3101.J8 -J4.94 94.47 242.09 27.60 23 59 2J 2501.2 -21.99 90.90

4803.86 -|4.95 236.06 242.11 27.60 14 34 38 4203.9 -22.01 232.49

3101.18 -|4.94 94.47 242.09 27.60 23 59 21 2501.2 -21.99 90.90

DXFFERENTIAL C.CN1RI[CT|ON5 MID-(.CL_ EXECUTION ACCURACY

TOE 3.5349 TRA-2.7784 TC3 -.2859 B/4J .A323 ,%T 3897._ St_ 770.1 SG3 95.T

R0E .1437 RRA ,6360 RC3 .0116 FAU .0159t_ RRT -,8094 RRF -.7289 RTF .9904

FOE 1.1823 FRA -.7_)09 rE3 -.1222 BSP I2473 SGB 3972.9 R_3 -.1419 213 -.9879

_OE 3,5376 8RA 2.8502 BE3 .2861 FSP -313 SGI 3947,7 SG2 446.5 THA 170.79

LAUNO404T_ FEB 17 1969 FLIGHT TIME |40.OO

_LI(_ENTRIC CONIC 0ISTANC[ 407.054

RL 147.84 LAL .OO LOL 148.16 VL 27.546 GAL -4.41 AXL 74.7! H_A 192.91 _IA t28.O3 ECC .17236

RP 108.85 LAP -3.58 LOP 340.63 VP 37.442 GAP 4.95 AZP 104.92 TAL 202.06 TAP 34.97 RCA 105.96

RC 128,306 GL 58,70 GP -69,10 ZAL 106,97 ZAP 109,45 ET5 295,33 ZAE 102,63 ETE 212,36 ZAC 103,51
PLANETOCENTRIC CONIC

C3 71.828 VHL 6.475 0LA _O.22 RAL 342.88 RAO 6569.4 V[L 13.899 PTH 2.54 VHP 10.050 OPA -59.87
LNCH A_I4TH LNCH TINE L-I TIM_ INJ LAT ]NJ LOMG INJ RT A,_C INJ A_4TH INJ TJt4[ PO CST TIN

34.34 13 _6 10 4687.80 -20.32 229.68 240.66 31.98 14 54 17 4067.6

145.66 23 10 49 3017._0 -_0.31 _.58 240.64 31.98 24 I 7 2417.2

34.34 J3 36 JO 4687.80 -20,_2 _'_9,68 240.66 31.98 I4 34 I7 4087.8

143.66 23 10 49 3017.20 -20,31 92.58 240.64 31.98 24 1 7 2417.2

34.34 13 36 10 4687.80 °20.32 229.68 240.66 31.98 14 54 17 4087.8

143.66 23 10 49 3017.20 -20.31 gIZ.fl8 240.64 31.98 24 ! 7 _417.2

DIFFERENTIAL CORRECTIONS NI0-(.OJR_E EXECUTION ACCURACY

TOE 2,7488 TRA-2._01I TC3 *.6373 _AU .6213 S_T 4026,4 _ 619.7 S_3 121.7

ROE .8336 _RA -.1Z84 RC3 -.1117 FAU .02fl42 RRT .7402 RRF .8489 RTF .9796

FOE 1.2L=_6 FRA -.7471 FC3 *._064 8SP 12821 _ 4073,6 RE3 .1726 RJ3 .9817
2.8724 _RA 2.5044 BC3 .6470 FSP -401 SG1 4052.7 S(.2 413.9 THA 6.57

CRBIT DETERN]NATION ACCL_ACY

ST 2153.4 SR 242.5 SS 752.9

CRT -.1590 CRS .0627 CST -.9953

LSA 2280.5 NSA 249.4 SSA _.I

ELI 2153.8 EL2 239.3 ALF 178.96

ARRIVAL DATE JUL 7 1969

_N(15.2882 Vl 30.137

APO 150,09 V2 34.815

ETC 183.63 CLP-156.96

RAP 52.98 ECC 2.1821
JNJ 2 LAT INJ 2 LONG

°27.04 225,35

-27.03 88.26

-27.04 225.35

-27,03 88.26

-27.0A 225.35

-27.03 88.26

ORBIT DETERNINATION ACCURAC_

ST 2120.8 SR 566.0 SS 764.I

CRT .9172 CR5 -.9660 CST -.9890
LSA 2312.1MSA 236.3 SSA 2,7

ELl 2184.0 EL2 ZI�,0 ALF 13.90
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LAUNCH CATE FEB 17 1969

HELIC)CENTR[C CC_IIC

RL 147.84 LAL .00

RP ]0fl.83 LAP -3.39

RC 130.653 GL 55.23

PLA_T_ENTRIC CONIC

C3 §1.387 VHL 7.168

LNCH 4ZHTH LNCH TIME L-I TIMe INJ LAT

37.75 14 1 I 4589.70 -24.20

142.25 23 IB I 2952.83 -24.I8

37.73 14 J I 4589.70 -Z4.20

142.25 23 18 I 2952.83 -24.18

37.75 14 I I 4589.7{) -24.20

/42.25 23 IB l 2952.83 -24.18

DIFFERENTIAL CCRRECTIONS

TCE 2.3526 TRA-2.2293 TC3-J._315 BAU .7273
ROE .8682 RRA -.2702 RE3 -.2384 FAU .03399

FOE 1.2792 FRA -.7554 FC3 -.5726 BSP 13316

_OE 2.5077 BRA 2.2456 BC3 1.0587 FSP -504

LAUNCH DATE FEE) 17 I969

FLIGHT TIME 142.00 ARRIVAL GATE JUL 9 1969

CISTANCE 412.951

LOL 148.16 VL 27.504 GAL -4.16 AlL 77.60 HCA

LOP 343,80 VP 37.4]7 GAP 5.1d ATP I01.93 TAL

GP -62.97 ZAL 109.16 TAP 114,25 ET5 301.21 ZAE

195.99 S_A 127.74 ECC .17289 INC12.3951 Vl 3_.137

200.66 TAP 36.6S RCA 105,66 APO 149.83 V? 34.821

107.73 ETE 216.38 lAG IOB.B7 ETC I_8.89 CLP-154.67

CLA 57,39 RAL 346.90 RAO 6568.9 VEL 13.143 PTH 2.40 VHP _.536 0PA -53.60 RAP 48.05 ECC I._457

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ _ LAT INJ Z LONG

223.41 240.21 36.22 15 17 31 3989.7 -30.55 _1B.34

90.59 240,18 36.21 24 7 14 2352.B -30.54 85.53

223.41 240.Zt 36.22 15 17 31 3989.7 -30.55 718.34
9b.59 240.18 36.21 24 7 14 2352.8 -_.54 85.53

223.4! 240.21 36.27 15 17 31 3989.7 -30.55 218.34

9(].59 240.|B 36.21 24 7 14 2352.8 -)0.54 85.53

MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCUR4CY

._T 4080.8 SGR 871.Z SG3 149.0 ST 2126.4 SR 704.4 SS 794.0

RRT .8819 RRF .9578 RTr .9719 CRT .9512 CRS -.9893 CST -.9860

_B 41 72.8 R"Z3 .1955 RI3 .9757 LSA 2365.3 MSA 231.5 554 3.5

5G| 4153.2 5_2 403.6 THA 10.77 ELI 2230.4 EL? 207.3 ALF 17.65

HELIOCENTR|C CONIC

RL 147.84 LAL .(DO

RP 108.80 LAP -3.39

RC 132.989 GL 51.85
PLANETCKENTRIC CONIC

C3 39.709 VHL 6.301
LNCH ATMTH LNCH TI_E L-I TIME INJ LAT

40.77 14 25 46 4507.99 -26,86

139.23 23 26 13 2905.09 -26._5

40.77 14 25 46 4507.99 -26.86

139.23 23 26 13 2905.09 -26.B5

40.77 14 25 46 4507.99 -26.86

139.23 23 26 13 2_)05.09 -26.85
OIFFERENTIAL CORRECTIONS

TOE 2.1837 TRA-I,9671 TC}-I.404) BAU .7640

ROE .8174 RRA -._417 RE3 -.3145 FAU .03937

FOE 1.3622 FRA -.6913 FC3 -.8584 BSP 12356

BOE 2.3316 BRA 1.9821 BC} 1.4391 FSP -513

FLIGHT TIME 144.00 ARRIVAL CATE JUL 11 1969

01STANCE 4|B.867

LOL 148.16 VL 27.461 GAL -3.91 AlL 79.58 HCA 199.1| SMA 127.45 ECC ,17356 INCI0.4202 Vl 30,137

LOP 346,97 VP 37.393 GAP 5.41 AlP 99.86 TAL 199.24 TAP 38.35 RCA 105.33 APG 149.57 V2 34.87g

GP -57.30 7AL 110.74 ZAP 118.86 ETS 303.99 ZAE 111.93 ETE 216.87 7AC 111.77 ETC 190.74 CLP-153.31

OLA 54.91 RAL 351.03 RAO 6568.5 VEL 12.692 PTH 2.31 VHP 7.599 OPA -47.84 RAP 44.87 ECC 1.6535
INJ LCNG INJ RT ASC INJ AS'HTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

217.53 240.19 40.12 15 40 54 3908.0 -32.85 211 .82
88.73 240.18 40.12 24 14 38 2305.1 -3?.84 fl3.02

217.55 240.19 40.12 15 40 54 3908.0 -32.85 ?11._2

88.73 240.18 40.12 24 14 38 2}05.1 -32.84 83.02

217.53 240.19 40.12 15 40 54 39OB.0 -32.85 211.82

88.7_ 240.18 40.1Z 24 I4 38 2305.1 -32._4 83;02

MI_-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 4093.2 .%R 925.6 St,,3 170.6 ST 2194.6 SR 752.2 ss 841.5

RRT .8898 RRF .9677 RTF .9619 CRT .9594 CRS -.9944 CST -.9838

5GB 4196.6 R'?3 .2256 R13 .9667 LSA 2456.7 MSA ?34.1 SSA 4.3

SGI 4176.1 SG2 414.0 THA 11.49 ELI 2)11.1 EL2 201.4 ALF IB.35

LAUNCH D4TE FEB 17 1969 FLIGHT TIME 146.00

HEL IC_ENTRIC CONIC CISTANCE 4_4.77_

RL 147.84 LAL .00 L_ i48.16 VL 27.41_ GAL -3.66 AZL _1.02 MCA 202.24 5MA 127.16 ECC .17437 INC 8.9817 Vl 30.137

RP 108.78 LAP -3.39 LOP )50L] 5 VP 37.369 GAP 5.65 AZP 98.32 TAL 197.82 TAP 40,06 RCA 104.99 APO 149.34 v2 34.837

gC 135.313 CL 48.68 GP -52.15 ?AL 111.75 Z4P I73._0 ETS )05.65 ZAE 115.3_ ETE 715.93 lAG 114.38 ETC 191.26 CLP-153.1 7
PLANE TC'X_ENTRIC CL%NI(

C3 32.354 VHL 5,6_8 CLA 52,75 RAL 355.06 RA_ 656B.3 VEL 1_.399 PTH 2._4 VHP 6.997 _PA -42.55 RAP 42.81ECC 1.53Z_
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM INJ 2 LAT INJ 2 LONG

43.44 14 49 37 4439.36 -?8.65 212.16 240.52 43.62 16 3 36 3839.4 -34.28 205.91
136.56 23 34 31 2870.77 -28.64 87.12 240.50 43.61 74 22 ZI 2270.3 -34._7 B0.86

43.44 14 49 37 4439.36 -2B.65 212.16 240.52 43.62 16 3 36 3fl39.4 -34.2_ 205.91

1_6.56 23 34 31 2870.27 -28.64 87.12 240.50 43.61 24 22 21 2270.3 -34,27 80.86

43.44 14 49 37 4439.36 -28.65 21_.16 240.52 4].62 16 3 36 3839.4 -34.2B 205.91

136.56 23 34 31 2870.27 -28,64 87.12 240.50 43.61 _4 22 21 2270.3 -34.27 80.86

OIrFERENTIAL CORRECTIONS MIO-COJRSE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

TOE 2.0093 TRA-1.8222 TC3-1.8745 BAU .8294 SGT 4?23.5 5GR 932.1 SG3 194.7 ST ?719.9 SR 730.3 Ss 850,5

ROE .7164 RRA -.2229 RC3 -.4033 FAU .04634 RRT .9052 RRF .97_7 RTF .9588 CRT .9639 CRS -.9963 CST -.9831

F0£ 1.3567 FRA -.6645 FC3-1.2400 B_P 13488 SG8 4325_j R_3 .2_92 R13 .9631 LSA ?476.8 MSA 224.3 SSA 5.?

BOE 2.1337 BRA 1.8358 BE3 1.9174 FSP -641 SGI 4307.7 5_2 388,4 THA 11,39 ELl ?329.6 EL? 185.3 ALF 17.71

ARRIVAL GATE JUL 13 1969

LAUNCH OATE FEB 17 1969 FLIGHT TIME 148.00 ARRIVAL GATE JUL J5 1969

HELIOCENTRIC CONIC OISTANCE 430.689

RL 147.84 LAL .00 LCI. 148.16 VL 27.374 GAL -3.40 AlL 82.12 PICA 205.38 .SNA 1_6.87 ECC ,I 7529 INC 7.8826 Vl 30.137

RP t08.75 LAP -3.37 LOP 353,32 VP _7.345 GAP 5.89 AZP 97.13 TAL 196.37 TAP 41.75 RCA 104.63 APO 149.11 V? 34.846

RC 137.6_5 GL 45.75 GP -47.55 ZAL J1_._4 ?AP 1_7,_1 ETS 306.83 ZAE IIB.?O ETE 214.35 ZAC 116.78 ETC 191.19 CLP-153.62
PLAN_.TOCENTRIC CONIC

C3 27.374 VHL 5.232 0LA 50.88 RAL 35_.98 RAO 6568.1 ',-'EL 12.196 PTH _.19 VHP 6.605 0PA -37.71 RAP 41.55 ECC 1.4505

LNCH AZMTH LNCH TIME L-I TIE INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST Tin INJ ? LAT INJ ? LONG

45.78 15 12 25 43_1,19 -29.84 L_{]7.36 241.19 46.66 16 ?5 86 3781.2 -35,14 200.67

134.22 23 43 O 2844.71 -29.83 85.77 241.|7 46.66 24 30 ?5 2244,7 -35.13 79.08

45.78 15 l? ?5 4381.J9 -29.84 207.36 241.19 46.66 16 ?5 26 3781.2 -35.14 ?00.67

134.72 23 43 0 2844.71 -?9.83 85.77 E41.17 46.66 24 30 25 2744.7 -35.13 79.08

45.78 15 17 25 4381,19 -29.84 207.36 241.19 46,66 16 ?5 26 3781.2 -35.14 200.67

134.22 _3 43 0 2844.71 -29.83 85.77 241.I7 46.66 ?4 30 25 2_44.7 -35.13 79.08
01FFERENTIAL CORRECTIONS MIO-COURS,E EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

TOE 1.9081 TRA-l.6673 TC3-2.3_71 BAU .867_ S(,T 4371.1SGR 89EI.5 SG3 212.4 ST 2264.0SR 703.7 55 861.2

ROE .6366 RRA "-1_9 RC] -.4510 FAU .05073 RRT .9057 RRF ,9700 RTF ,9539 CRT .9665 CRS -.9974 CST -.9873
FOE 1.3484 FRA -.5897 FC3-1.6043 _SP 13914 5GB 4413.6 R_3 .?351 RI3 .9579 LSA 2512.8 MSA 219.0 SSA 6.3

_0E 2.01/5 _RA 1.6771 Be3 2.3704 FSP -?04 SGI 4397.6 S(;_ 375.2 THA 10.74 ELI 2364.5 EL? 173.0 ALF 16.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69J

LAUNCH CATE FEe 17 1969 FLIGHT TIME 150.00 ARRIVAL GATE JUL 17 1969

HELIOfENTRIC CONIC

RL 147.84 LAL .00 LOL 148.16 VL

RP 108.7? LAP -3.34 LOP 356.50 VP

RE 139.923 GL 43.05 GP -43.46 ZAL

PLANE TOEENTRIC CONIC

C3 23.815 VHL 4.880 CLA 49.Z8 RAL

LNCH ATMTH LN_H TIM([ L-I TIME IN|

47.82 15 34 18 4331.32 -30

13_.18 )3 51 46 2825.83 -30

47.8? 15 34 18 4331.32 -30

132.18 23 51 46 28?5,83 -30

47.82 15 34 18 4331.32 -30

132.18 23 51 46 2825.93 -30

01FFERENTIAL CORRECTIONS

TCE 1.8352 TRA-l.5219 TC3-2.7845 BAU

ROE .5698 RRA -.1412 RC3 -.4773 FAU

FDE 1.3207 FRA -,4978 FC3-1.9522 8SP

_CE 1.9216 9RA 1.5Z_5 8C3 2.8_5! FSP

OISTANCE 436.595

27.331 GAL -3.13 AZL 82.99 HCA

37.321 GAP 6.13 AZP 96.17 TAL

112.27 ZAP 130.99 ETS 307.77 ZAE

209.5? SMA 126,58 [CC .17634 INC 7.0112 vJ 30.137

194.91 TAP 43,43 RCA 104.26 APO 148.90 vz 34.855

120.48 ETE 212,50 7AC 119.04 ETC 190.85 CLP-154.36

2.82 RAG 6568.0 VEL 12.050 PTH 2.15 VHP 6.352 0PA -33.37 RAP 40.87 ECC 1.3919

LAT IN| LONG IN| RT ASC IN| ATMTH IN| TIME PC CST TIM IN| 2 LA T IN| 2 LONG

.63 203,09 242.20 49.30 16 46 29 3731.3 -35.63 196.05

,61 84,66 242.19 49.29 24 38 52 2225.8 -35.62 77,62
.63 203.09 242.L_) 49.30 16 46 29 3731.3 -35.63 196.05

.6| 94.66 242.19 49.29 24 38 52 2225,8 -35.62 77,62

.63 Z03.09 242.L_0 49.30 16 46 29 3731.3 -33.63 196.05
,61 84.66 242.I9 49.29 24 38 52 2225.8 -35.62 77.62

MI0-COURSE EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY

.8995 St.,T 4419.4 SGR 853.8 SG3 225.9 ST 2307.5 SR 673.4 SS 864.2
.05370 RRT .9019 _ .9641 RTF .9496 CRT .9686 CRS -.9982 CST -.9fl15

14107 Sr.,,B 450|,l R"_3 .2357 RJ3 ,95_") LS_ 2545.4 MSA 213.6 SSA 7.4

-750 $GI 4486.4 ._T,2 363.2 THA 9.95 EL1 2398.3 EL2 161.0 4LF 15.86

LAUNCH GATE FEE] 17 1969 FLIGHT TIM£ 152.00 ARRIVAL GATE JUL 19 1969

HELIOCENTRIC CONIC

RL 147.84 LAL .0(_ LOL 148.16 VL

RP 108.69 LAP -3.30 LOP 359.68 VP

RE 142.207 GL 40.54 GP -39.84 7AL

PLANE T(XENTRIC CONIC
C3 21.166 VHL 4.601 DLA 47.90 RAL

LNCH AZMTH LN(H TIME L-I TI_ IN|

49.60 15 55 27 4288.09 -31

130.40 0 4 52 2911.82 -31

49.60 15 55 27 4289.09 -31

130.40 0 4 52 2811.82 -31

49.60 15 55 27 4288.09 -31
130.40 0 4 52 2911.82 -31

CIFFERENTIAL CORRECTIONS

TDE 1.7793 TRA-J.3821 TC3-3.2442 BAU
RDE .5146 RRA -.lO?O RC3 -.4873 FAU

F0E 1.2769 FRA -.3966 FC3-2.2692 BSP

BDE 1.8522 BRA 1.3862 BC3 3.2B.06 FSP

OISTANCE 442.492

27.286 GAL -2.85 AZL 83.70 HEA 211.68 SMA

37.298 GAP 6.38 AZP 95.37 TAL 193.42 TAP

111.87 ZAP 134.22 ETS ]08.55 ZAE 122.32 ET£

126.29 [CC ,17751 INC 6.2997 Vl 30.137

45.10 RC4 103.87 APO 148.71 V2 34.865

210.57 ZAC 121,22 ETC 190,38 CLP-155.26

6,62 RA0 6567.9 VEL |1.939 PTH E.12 VHP 6.194 CPA -29.33 RAP 40.66 ECC 1.3483
LAT INJ LON6 INJ RT AS( INJ ATMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

.14 199.32 243.55 51.56 17 6 56 3688,1 -35,88 192.01

.13 83.77 243.54 51.55 0 51 44 2211.8 -35.87 76.46

,14 199.32 243.55 51.56 17 6 56 3688,1 -35.88 192.O1

.13 83.77 243.54 51.55 0 51 44 2211.8 -35.87 76.46

.14 199.32 243.55 51,56 17 6 56 3688,1 -35,88 192.01

.13 83.77 243.54 51.55 0 51 44 2211,8 -35.87 76.46

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

.9283 SGT 4518.J 5GR B07.0 SG3 235.5 ST 2347.7 SR 643.8 SS 859.9

.05548 RRT .8966 RRF .9554 RTF ,9457 CRT .9709 CRS -.9988 CST -.9808

14413 8(,B 4589.6 R'_3 .2308 R13 .9487 LS4 2573.3 MSA 208.0 SSA 8,6

-783 .561 4576.0 SG2 352.9 THA 9.15 ELI 2429.8 EL2 149.2 ALF 14.96

LAUNCH CArE FE_ 17 1969 FLIGHT TIME 154,00 ARRIVAL GATE JUL 21 1969

HELICKZENTRIC CONIC

RL 147,84 LAL .00 LOL 14_.16 VL

RP 108.66 LAP -3.26 LOP 2.86 VP

RC 144.478 GL 38.20 GP -36.65 ZAL

PLANE TOCENTRIC CONIC

C3 19.133 VML 4.374 CLA 46.7J RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
51.16 16 16 6 4250.39 -31.47

128.84 0 14 36 2801.39 -31.46

51.16 16 16 6 4250.39 -31.47

128,84 0 14 36 2801.39 -31.46

51,16 16 16 6 4250,39 -31.47

128,84 0 14 36 2801.39 -31.46

ClFFERENTIAL CORRECTIONS

TOE 1.7365 TRA-I.2427 TC3-3.7010 BAU .9548

ROE .4701 RRA -.0781 RC3 -.4855 FAU .05624
FOE 1.2230 FRA -,2_)00 FC3-2.5449 BSP 14707

80E 1.7990 BRA 1.2451 8C3 3.7327 F._ -804

CISTANCE 448.381

27.242 GAL -2.56 AZL 84.30 HC4 214.84 SMA 126,00 ECC .17881 INC 5.7046 Vl 30.137

37.275 GAP 6.62 AIP 94.69 TAL 191.92 TAP 46.76 RC4 1_3,47 APO 148.53 VZ 34,875

I11.10 ZAP 137.25 ET$ 309,22 ZAE 123.79 ETE 208.66 ZAC 123.33 ETC 189.87 CLP-156.25

10.43 RAG 6567.8 VEL 11.854 PTH 2.10 VHP 6.105 DPA -25.70 RAP 40.80 ECC 1.3149

IN| LONG IN| RT ASC IN| ATMTH IN| TIME PC CST TIM IN| 2 LAT IN| 2 LONG

195.99 245.24 53,51 17 26 56 3650,4 -35.98 188.46
83.07 245.23 53.49 1 1 17 2201.4 -35.97 75.54

195.99 245.24 53.51 17 26 56 3650.4 -35.98 188.46

83,07 245.23 53.49 I I 17 2201.4 -35.97 7_.54

195.99 245.24 53.51 17 26 56 3650.4 -35.98 188.46

83.07 245.23 53.49 1 I 17 2201.4 -35.97 75,54

MID-COURSE EXECUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

,S6T 4614.4 SGR 762.7 S(,3 241.8 ST 2}85.5 SR 617.5 SS 850.?

RRT .8893 RRF .9439 RTF .9423 CRT .9733 CRS -.9993 CST -.9801

S(,6 4677,0 R23 ,2213 R13 .9448 LSA 2598.8 MSA 202.2 SSA 9.8

S,6I 4664.3 SG_ 345.1 THA 8.41 EL1 2460.3 EL2 137.4 ALF 14.19

LAUNCH 0ATE FEB 17 1969 FLIGHT TIME 156.00 ARRIVAL GATE JUL 23 1969

HELIOCENTRIC CONIC

RL 147.84 LAL .O0 LOt. 148.16 VL

RP 108.63 LAP -3._0 LOP 6.05 VP

RC 146.734 GL 36.00 GP -33.84 /AL

PLANE TC_ENTRIC CONIC

C3 17.536 VHL 4.188 DLA 45.68 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
52.53 16 36 25 4217.28 -31.67

127.47 O 24 57 2793.72 -31.66

52.53 16 36 25 4217.28 -31.67

127.47 0 24 57 2793.72 -31.66

52.53 16 36 25 4217.28 -31.67

127.47 0 24 57 2793.72 -31.66

GIFFERENTIAL CORRECTIONS

TGE 1.7044 TRA-I.I000 TC3-4.147I BAU

ROE .4348 RRA -.0533 RC3 -.4741 FAU

FOE 1.1644 FRA -,1804 FC3-2.7696 8SP

BOE 1.7_90 BRA 1.1013 8C3 4.1742 FSP

OISTANCE 454.260

27.198 GAL -2.26 _ZL 94.80 F(A 218.00 _MA

37._53 GAP 6.86 AZP 94.|0 TAL 190.39 TAP

109.98 ZAP 140.01 ETS ]09.79 ZAE 124.97 £TE

125.71 ECC .18024 INC 5.1967 vJ 30.137

48.40 RCA 103.05 APO 148.37 V2 34,885

L)06.84 ZAC 125.41 ETC 189.36 CLP-157.27

14.27 RA0 6567.7 VEL 11.786 PTH 2.08 VHP 6.065 OPA -22.41 RAP 41.24 ECC 1.2886

IN| LONG IN| RT AS_ IN| AZMTH IN| TIME PC CST TIM IN| 2 LAT IN_ 2 LONG

193.04 _47._4 55.18 17 46 43 3617.3 -35.98 185.34

82.51 247._3 55.17 1 11 30 2193.7 -35.97 74._2

193.04 247._4 55.18 17 46 43 3617.3 -35.98 185.34

82.51 _47._3 55.17 1 I! ]0 2193.7 -35.97 74.82

193.04 247._4 55.18 17 46 43 3617.3 -35.98 185.34

8_.51 247,_3 55.17 1 11 30 2193.7 -35.97 74.82

MIO-COORS_. EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

.9796 SGT 4705.5 S6R 7_2.8 $G3 245.0 ST 2422.2 5R 595.8 SS 837.4

.05610 RRT .8795 RRF .9296 RTF ,9391 CRT .9762 CRS -.9996 CST -.9793

14954 SGB 4760.7 R"_3 ._087 R13 .9417 LSA 2623,8 MSA 196.5 5SA 11.2
-811 SGJ 4748.5 _T,2 340.9 THA 7,73 ELI 2491,2 EL? 125.8 ALF 13.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69,

LAUNCH CAT[ FEB ]7 1969 FLIGHT TIME |58.00 ARRIVAL CATE JUL 25 1969

H£L|_ENTR[C CONIC

RL ]47.84 LAL ,00

RP 108.59 LAP -5.13

RC 148.977 GL 35.9I

PLAN(_TC_ENTRIC CONIC

C3 ]6.265 VHL 4.033

LNCH AZNTH LNCH TIMIE

53.76 16 56 39

t26.24 O 35 55
53.76 16 56 39

IZ6,24 0 35 55

53.76 16 56 39

126,24 0 35 55

DI$TANC£ 460.128

LC¢ 148.]6 VL 27.153 6AL -l,95 AZL 85.24 HCA 221.17 SI<A I25.43 ECC .]8]82 INC 4.7557 vt 30.]37

LCP 9.23 VP 37.231 GAP 7.II AZP 93.58 TAL 188.85 TkP .50.03 RCA 102.62 APO 148.23 v2 34.897

GP -31.36 ZAL 108.54 ZAP 142.51 [TS 310.25 ZAE 125.9! ETE Z05.]3 ZAC 127.47 ETC I89.86 CLP-158.)I

DLA 44.76 RAL lB.]8 RAO 6567.7 VEL 11.732 PTH 2.07 VHP 6.063 DP4 -19.4! RAP 41.91

L-I TINE IN] LAT IN] LONG IN] RT ASC |NJ AZMTH IN] TINE PO CST TIN IN] 2 LAT IN] 2 LONG

4187.95 -31.77 190,41 249.56 56.63 18 6 27 3588.0 -35.90 ]82.57

2788.42 -31.75 82.10 249.55 §6.62 1 22 23 2i88.4 °35.89 74.27

4187.95 -31.7? 190.41 249.56 56.63 18 6 27 3588.0 -35.90 182.57

2788.42 -31.75 82.i0 249.55 56.62 1 22 23 2186.4 -35.89 74.27

4167.95 -31.77 190.41 249.56 36.63 18 6 27 3588.0 -35.90 182.57

2788.42 -31.75 82.10 249.55 56,62 1 22 23 2188.4 -35.89 74.27

ORBIT DETERNINATION ACCURACY

5T 245|.2 5R 577.2 55 8]9.]

CRT .9793 CRS -.9996 CST -.9786

LSA 2641.2 HSA 190.1 SSA ]2.6

ELI 2515.7 EL2 113.7 ALF 13.0]

0IFFERENTIAL CORR1ECTIONS NID-(.OUR,_ EXECUTION ACCURACY

TOE ].675_ TRA -.9565 TC3-4.5868 8AU 1.00_4 ,_(iT 4797.6 _ 688.6 SG3 246.3
ROE .4060 RRA -.0333 RC3 -.459] FAU .05545 RRT .8688 RRF .9128 RTF .93_ _

F0E 1.0990 FRA -.0754 FC3-2.9517 8SP 15261 ,%e 4846.8 R_3 .1916 RI3 .9385

BOE 1.7240 BRA .9571 8C3 4.6097 FSP -816 5_1 4835.0 ,SG2 3_,3 THA 7.14

ECC 1.2677

LAUNCH DATE F£8 17 1969 FLIGHT TII_ 160.D0 ARRIVAL DATE JUL 27 1969

t'_LiC_ENTRIC CCNIC O|$TANCE 465.985

RL ]47.84 LAL .OO LOL 148.16 VL 27.108 GAL -1.63 AlL 85.63 PICA

RP 108.56 LAP -3.05 LOP 12.42 VP 37.209 GAP 7.36 AZP 93.13 TAL

RE 151,204 GL 31.90 GP -29.17 ZAL 106.81 ZAP 144.B0 ET$ 310.60 2AE

PLANETOCENTRIC CONIC

C3 15.246 _ 3._[]50LA 43.94 RAL _.18 RAO 6567.6 V_L 11.689 PTH
LN(H AZMTH LNCH TIME: L-I TIME INJ LAT INJ _ INJ RT A,SC

54.88 17 16 57 4|61.86 -31.78 J88.05 252.17
125.12 0 47 31 2785.;_ -31.77 81.82 252.17

54.88 17 16 57 4161.86 -31.78 188.05 252.37

125.12 O 47 31 2785.L._ -31.77 81.82 252,17

54.88 17 16 57 4161.86 -31.78 188.05 25_.17

125.12 0 47 31 2785,L_ -31.77 81.8Z 252.17
DIFFERENTIAL CORRECTIONS

TOE 1.6503 TRA -._ TCI-5.0D85 8AU 1.0248

ROE .3830 RRA -.O163 RC3 -.4406 FAU .0543l

FDE 1.0316 FRA .0258 FC3-3.08_t8 8SP 155f12
8DE 1.6942 _A .8090 8C3 5,0279 FSP -814

224.34 5HA 12§.|4 ECC .|8354 IN(: 4.3670 V] 30.J37
187.:_3 TAP 51.64 RCA 102.17 APO 148.11 V2 34.908

126.66 ETE 203.56 ZAC 129.53 ETC 188.39 CLP-J59,35

2.06 VHP 6.090 DPA -16.67 RAP 42.79 ECC 1.2509

IN] A2"NTH IN] TII4E PO CST TIN IN] 2 LAT IN] 2 LONG
57.90 18 26 18 3561.9 -35.77 1_].11

57,89 J 33 56 2185._ -35.75 73.89

57.90 18 26 18 3561.9 -35.77 160.11

57.89 1 33 56 2185.2 -35.75 73.89

57.90 18 26 18 3561.9 -35.77 180.11

57.89 ! 33 56 2183.2 -35.75 73.89

CRSIT OETERN_NATION ACCURACY

ST 2474.4 5R 562,2 55 797.5

ERT ,9828 CR$ -.9992 C$T -,9777

LSA 2653.5 HSA 183.4 SSA 14.1

EL] 2535.5 EL2 I01.4 ALF 12.61

NID-CCURSE EXECUTION ACCURACY

_T 4886.6 _ 659.9 SG3 245.8

RRT .8f16fl RRF .8937 RTF .9350

S(_ 4930.9 1_3 .1725 R13 .9364

SGI 4919.3 sr,,2 338.3 THA 6.63

LAUNCH DATE FEB J7 1969 FLIGHT TIE 162.00 ARRIVAL OAT[ JUL 29 1969

"HELIOCENTRIC CONIC DISTANCE 47J.829

RL |47,84 LAL ,00 LOL 148.16 VL 27.064 GAL -1.30 AZL 85.98 HCA _27.52 SHA 124.86 £CC .|8543 INC 4.0J98 Vl 30.137

RP J08.52 LAP -2.96 LOP ]5.61 VP 37.]88 GAP 7.62 AZP 92.72 TAL 185.73 TAP 53.25 RCA ]01.70 APO 148.01 V2 34.920

RC 153.416 GL 29.95 GP -27._3 ZAL |04.8| ZAP 146.89 ETS 310.84 ZA£ 127.27 [T[ 202.13 ZAC ]31.6.0 £TC 187.94 CLP-160.)9

PLM'_.TOCENTR_C CONIC

C3 ]4.431 VHL 3.799 0LA 43.17 RAL 26.28 RAO 6567.6 VEL 11.654 PTH 2,05 VHP 6.141 DPA -14.]5 RAP 43.83 ECC ].2375

LNCH A_NTH LNCH TII,_ L-I TIM_ |NJ LAT IN] L_G IN] RT A$C IN] A_"MTH IN] TII_ PO CST T|M IN] _ LA T IN] 2 LONG
55.94 ]7 37 28 4138.45 -31.72 ]85.9(] 255.08 59.02 |8 46 26 3538.5 -35.57 177.8_

1_4.06 O 59 40 2784.13 -31.71 81.68 255.07 59.01 1 46 5 _|84.! -35.56 73.67

55.94 ]7 37 2_ 4138.45 -31.72 ]85.90 255.08 59.02 ]8 46 26 3538.5 -35.57 177.88

]24.06 0 59 40 2784.13 -31.7J 8|.68 255.07 59.01 1 46 5 2184.1 -35.56 73.67

55.94 17 37 28 4138.45 -31.72 ]85.90 255.08 59.02 ]8 46 26 3538.5 -35.57 177.8_

124.06 0 59 40 2784.13 -31.7| 8].68 255.07 59,01 J 46 5 2184.] -35.56 75.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE 1.6252 TRA -.6549 TC3-5.40_0 8AU 1.0465 5_T 4972.5 _ 6_.2 _3 243.9 ST 2487.7 5R 550.3 58 772.4

RC£ ,3648 RRA -,OO12 RE3 -.4206 FAU .03282 RRT .8424 RRF .8726 RTF .9335 CRT .9863 CRS -.99_0 CST -.9766

FOE .9627 FRA .1240 FC3-3.|689 _SP J5844 SG8 _13.| R'_3 .J533 RJ3 .9346 LSA _656.4 H$A 177.O SSA 15.7

eOE 1.6656 (_RA ,6549 9C3 5.4244 FSP -807 ,11 5OO1.5 5(;2 340.9 THA 6.]8 ELI 2546.3 EL2 88.8 ALF |_ .3_

LAUNCH DATE FEB 17 1969 FLIGHT TIE 164.00 ARRIVAL CATE JUL 3; 19_9

HI[LIOCENTRIC CONIC 0ISTANC[ 477.661

RL 147.84 LAL .00 LCL 148.16 VL 27.019 GAL -.96 AZL 86._9 HCA 230.70 5MA 124.57 ECC .18747 INC 3,7060 Vl _3.| 37

RP I0_.48 LAP -2.87 LOP 18.80 VP 37.167 GAP 7.88 A_P 92,35 TAL 184.15 TAP 54._4 RCA 101.22 APO 147.93 v_ 34,932
RE ]55,612 GL 28.05 GP _25.5! ZAL 102.56 ZAP 148.80 ETS 310.97 ZAE 127.76 ET£ 200._3 ZAC 133.68 ETC ]_7.52 CLP-|61.4|

PLAN[TC(ENTRIC CONIC

C3 13,789 VHL 3.713 OLA 42.44 RAL 30.48 RAO 6567,5 VIEL 11.626 PTH 2.04 VHP 6.2]! OPA -II.H3 RAP 45.03 ECC |.2269

LNCH A_MTH LNCH TII4E L-I TINE INJ LAT INJ LONG INJ RT AS(; INJ A_TH INJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG

56,96 17 58 25 4117.10 -31.58 183.91 258.25 6_.03 19 7 2 3517.1 -35.30 175.83

123.O4 l 12 15 2785.43 o31.57 81.?0 258.24 60.01 ] 58 40 2185.4 -35.29 73.6_

56.96 17 58 _5 4117.10 -31.58 183.9I 258.25 60.03 19 7 2 3517.J -35.3D 175.83

123.04 I 12 15 2785.43 -31.57 81.?0 258.24 60.0] I 58 40 2]85.4 -35.29 73.62
56.96 17 58 25 4117.10 -31.58 183.91 258.25 60.03 I9 7 2 3517.1 -35.30 175.83

J23.04 J 12 |5 2785.43 -31.57 81.70 258.24 r_].OJ ] 38 40 2185.4 -35._9 73.62

0IFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERM[NAT|ON ACCURACY

TDE 1.6019 TRA -.4923 TC3-5.7668 8AU 1.0656 S(,T 5050.9 _ 617.4 S_3 240.7 ST 2494.! SR 541.5 SS 746.1

ROE .3509 RRA .0]25 RC3 -,3979 FkU .05095 RRT .8264 RRF" .850| RTF .9323 CRT .9898 CRS -.995_ CST -.9752

FOE .8955 FRA .2187 FC3-3.1987 _SP 16062 5(,8 5088.4 R'Z3 .]349 R]3 .933_ LSA _653,5 HSA 170.9 SSA 17.3
BD£ 1.6398 _RA .4925 8C3 5.7805 FSP -792 SGI 5076.7 SG_ 345.8 THA 5.80 ELI 255J.1 EL_ 75.5 ALF 1_.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69)

LAUNCH DATE FEB ]7 ]969

HELIOCENTRIC CCNIC

RL ]47.84 LAL ,00

RP ]D9,45 LAP -2.76

RC ]57.792 GL 26,18

PLAN(:TC_ENTRIC C(_NIC

C3 13.296 VHL 3.647

LNCH AZMTH LNCH TIRE

57,96 ]B 19 54

tZE.OZ I 25 6
57.98 JB 19 54

]2Z,0Z I 25 6
57.98 18 19 54

122.02 l E5 6

FLIGHT TIME 166.00 ARRIVAL DATE AUG ? 1969

DISTANCE 49].476

LOL 146.|6 VL 26.975 GAL -,60 AZL 86.58 HCA

LOP 21.99 VP }7.146 GAP 8.14 AlP 92.O2 TAL

GP -23.98 ZAL IO0,O8 ZAP 150.57 ETS 310.97 ZAE

233.88 5HA 124.29 ECC .18970

182.55 TaP 56.43 RCA J00.72

128.17 ETE 199.65 ZAC 135.77

INC }.4192 Vl 30.I57

APO 147.87 v2 )4.945

ETC 187.I] CLP-162.4!

CLA 41.72 RAL 34.78 RAO 6567.5 VEL 11.605 PTH 2,03 VHP 6,297 0PA -9.69

L-I TIME INJ LAT IN] LONG INJ RT ASC IN] AZMTH INJ TIME PO CST TIM

4097.39 -31.36 I82.04 261.68 60.94 19 28 12 }497,4

2789.32 -31.35 81.89 261.67 60,92 2 11 35 Z189.3

4097.39 -31.36 182.04 261.68 60.94 19 28 1_ 3497.4
2769.3E -31.35 81.89 261.67 60.92 2 I] 35 2189.3

4097.39 -31.}6 182.04 261.66 60,94 19 28 lZ 3497.4

2789.32 -31.35 8|.89 261.67 60.92 2 Jl 35 2189.3

RAP 46.35 ECC 1.2188

IN] 2 LAT IN] 2 LONG

-34.96 173.92

-34.95 73.77

-34,96 173.92

-34.95 73.77

-34.96 173.92

-34.95 73.77

DIFFERENTIAL CORRECTION5 MID-COURSE [XECUTION ACCLRACY

TOE 1.5712 TRA -.3239 TC3-6.O949 BAU 1.0856 ,T_T 5130.2 _R 602.5 _,3 257.1

ROE .3395 RRA .0251RC5 -.5780 FAU .04908 RRT ,8106 RRF .8270 RTF .9517

FDE .824fl FRA .3079 FC5-3.1956 6SP 16538 SG6 5165.4 R25 .1165 RI3 .9325
BOE ] .6074 6RA .5248 6C5 6.1066 FSP -7_ S6I 5| 55,5 $62 551.2 THA 5.46

FLIGHT T]NE I68.O0

HELIOCENTRIC CONIC DISTANCE 489.261

RL 147,84 LAL .00 LC_. 148,|6 VL 26.931 GAL -.23 AZL 66.85 I,'_.A 257,06 SNA J24.02 ECC .19212

RP IO8.4I LAP -2.65 LOP 25,16 VP 37.126 GAP 8.4| AZP 91.72 TAL 180.95 TAP 58.01 RCA 100.19

RE 159.955 GL 24.35 GP -L_.61ZAL 97._J ZAP 152.2| ET$ 510,86 ZAE 128.50 ETE 198.59 ZAC 157.88

PLANETOCENTRIC CONIC
C3 12.944 VHL 3.598 DLA 40.98 RAL 59.18 RA0 6567.5 VEL 11.590 PTH 2.05 VHP 6.598 OPA -7.70

LNCH AZMTH LNCH TINE L-I TINE INJ I.AT INJ LON_ INJ RT ASC JNJ A_TH |NJ TIRE PC) CST TIM

59.04 IB 42 E 4078.81 -31.04 180.L_ 265.34 61.76 lg 50 I

120.96 I }80 2796.26 -31.03 82.29 265.53 61.76 2 24 36

59.04 18 42 2 4078.81 -31.04 |80.LP2 265.]4 61.78 19 50 1

120.96 ! 38 0 2796._6 -31.05, 82.29 265.55 61.76 2 24 36
59.04 18 42 2 4078.81 -51.04 JSO.L_'Z 265.54 61.78 19 50 !

120.96 i 38 0 2796.26 -51.05 82.29 265.53 61.76 2 24 56

DIFFERENTIAL CORRECTIONS HI0-_ EXECUTION ACCURACY

TO[ 1.5540 IRA -.1519 TC_-6._754 BAU 1.1050 SGT 5_07._ _R 590,4 SG5 252.5

ROE .3_! RRA .0538 Re5 -.3585 F_MJ .047|1 RRT .7947 RRF .B035 RTF .9525

FOE .7323 FRA .}864 FC5-3.|509 8,$P I6_J2 _ 5240.6 R25 .0968 R15 .9352
BOE ! .5691 BRA .1561 8C3 6.3855 FSP -765 ,.q6J 5228.5 ,_2 556.9 THA 5.J7

LAUNCH DATE FEB 17 1969

ORBIT DETERMINATION ACCURACY

ST 2480.7 SR 553.5 55 713.8

CRT .9930 CRS -.9922 CST -,9734

LSA 2630.7 MS4 165.3 5SA 19.1

ELI 2556.7 EL2 61.7 ALF 12.06

ARRIVAL DATE AUG 4 1969

INC 3.1546 vI 30.137

APO 147.8A V2 54.957

ETC 186.75 CLP-163.AO

RAP 47.78 ECC 1.2150
IN] 2 LAT IN] 2 LONG

5478,8 -3A.54 172.08

2196,5 -54,53 74.14

5478,8 -54.54 172,08

2196.5 -54.53 74.14

5478.8 -54.54 172.O8

2|96.3 -34,55 74.]4

ORBIT OETEEhWINATION ACCURACY

5T 2448.7 SR 526.2 55 677,0

CRT .9957 CRS -,9867 CST -.9713

LSA 2569.5 MSA 159.3 55A 21,0

ELI 2504;2 EL2 47.4 AL_ 12.0B

LAUNCH DATE FEB 17 1969 FLIGHT TINE 170.00 ARRIVAL DATE AUG 6 1969

HELIOCENTRIC CONIC DISTANCE 495,067

RL 147.84 LAL .OO LOt. 148.16 VL 26.887 GAL .16 AZL 87.09 HCA 240,25 SHA 123.74 ECC .19474 INC 2,9082 V! 30.]37
RP 108.37 LAP -2.52 LOP 28.57 VP 57.106 GAP 8,69 AZP 91.44 TAL 179,54 TAP 59.59 RE4 99.65 APO J47.64 V2 34.97D

RE 162.O97 GL 22.49 GP -21.39 7AL 94.55 ZAP 153.72 ET5 310.61ZAE 126.78 ETE 197.64 ZAC |40.D2 ETC 166.35 CLP-164.37

PLANETOCENTRIC CONIC

C3 12,720 VHL 3,567 OLA 40.20 RAL 45.64 RAO 6567.5 VEL |I.580 PTH 2,05 VHP 6.5|2 DPA -5.65 RAP 49.32 ECC |.2093

LNCH AZMTH LNCH TIME L-I TIRE IN] LAT INJ LONG IN] RT AS_ IN] ATNTH IN] TIRE PO CST TIN IN] 2 LAT INJ 2 LONG

60.18 19 4 56 4060.84 -30.62 178.43 269;2| 62.56 20 12 36 3460.8 -54.02 170.28
1]9.8Z 1 50 43 2806.73 -30.60 82.92 269.EO 62,55 2 37 30 2206.7 -54.0l 74.77

60.18 19 4 56 4060.84 -30.62 178.43 269.21 62.36 _ 12 56 3460.8 -34.02 J70.28

119.82 I 50 43 2806.73 -30.60 82,92 269.20 62,55 2 57 30 2206.7 -54,0J 74,77
60.18 19 4 56 4060.84 -30.62 178.43 269.21 62.56 20 12 36 5460.B -34.02 170.28

119.82 I flO 45 2806.75 -30.60 82.92 269.EO 62.55 2 57 30 2206.7 -54.01 74,77

OIFFERENTIAL CORRECTION5 "NI0-COURS_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.4933 TRA .0370 TC3-6.3857 BAU 1.1214 SGT 5276.9 SGR 585,4 $63 227,7 ST 2406.7 SR 522.9 SS 646.4

ROE .3249 RRA .0486 RE5 -.3383 FAU .O4485 RRT .7759 _ .7814 RTF .9520 CRT .9978 CRS -,9785 CST -.9684

FOE .6895 FRA ,4713 FC5-5.0511 8SP |6748 SG(3 5309.0 R_5 .0868 R13 .9526 LSA 2541.5 NSA 156,9 55A 22.8

80E 1.5305 BRA ,O611 6C3 6.5945 FSP -738 SGI 5296.4 S_2 566.7 THA 4.93 ELI 2462.6 EL2 33.9 ALF 12.23

LAUNCH DATE FEB 17 1969 FLIGHT TIME 172._0 ARRIVAL DATE AUG 8 ]969

HELIOCENTRIC CONIC

RL I47.84 LAL .(3_

RP 108.53 LAP -2.39

RE 164,221 GL 20.66

PLANETEEENTRIC CONIC

C3 12.622 VHL 5.555
LNCH AZMTH LNC_ TIME

61,42 |9 28 ]8

I18.58 2 2 38

61,42 19 28 38

I]8,58 2 2 58

61.42 19 28 38

118.58 2 2 58

DIFFERENTIAL CORRECTIONS
TOE 1.4405 TRA .2302 TC3-6.7319 BAU 1.1573

ROE .3189 R_A .0605 RE3 -.516I FAU .042_3

FOE .6145 FRA .5465 FC3-2.9218 8,9=° 17056

80E 1.4754 8RA .2379 8C5 6.7595 FSP -727

DISTANCE 500.837

LOL 148.16 VL 26.845 G_L .56 AZL 87.32 HCA

LOP _1,57 VP 57,087 GAP 8.98 AZP 91._ TAL
GP -20.30 ZAL 91.51 ZAP 155.15 ET5 510.22 ZAE

245.44 ,SNA 1_5.47 ECC .19758 INC 2.6770 VI 30.]37

177.72 TAP 61,15 RCA 99.08 APO 147.87 V2 3A.983

129.01 £TE 196.78 ZAC 142.17 ETC 185.98 CLP-I65.32

OLA 59,37 RAL 48.15 RAO 6567.5 VEL 11.576 PTH 2.02 VHP 6.638 OPA -4.15 RAP 50.95 ECC 1.2077

L-I TIRE IN] L_T IN] LONG IN] RT ASC IN] A2'NTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

4042.96 -_0.08 176.60 273.25 63.31 _ _6 1 3443.0 -33.40 168.46

2821.30 -30.07 85.84 27_._4 63._9 2 49 59 2221.3 -33.39 75.69

4042.96 -30.08 176.60 275.25 63.31 20 56 I 3443.0 -33.40 168.46
2821.30 -30.07 85.84 _73._4 6_.29 2 49 59 2221.3 -35.39 75.69

4042.96 -30.08 176.60 273._5 65.31 20 56 J 5445.0 -55.40 J68.46

2821._O -30.07 83.64 27_._4 63.29 2 49 59 2221.3 -55.39 75,69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 5_39.4 sr,,R 575.1 863 221,8 5T 2332.0 SR 5]5.6 SS 602.3

RRT .7587 RR_ .7581 RTF .9325 CRT .9988 DR5 -.9656 CST -.9638

S_ 5370.2 R_3 .0726 R13 .9327 LSA 2458.1MSA I55.8 554 24.A

86! 5557_2 862 373,4 THA 4.69 ELI 2588.2 EL2 ZS,I ALF 12,45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH DATE FEB 17 1969

HEL|C(ENTR]C CC_qIC

RL 147.84 LAL .00

RP IOB.29 LAP -E.26

RE 166.326 GL 18.85

PLANETCK_ENTR]C CONIC

C3 1E.65! VHL 3.557

LNCH AZHTH LI_H T]k_

62.79 19 53 14

117.21 Z I4 25

61.79 19 53 14

II7.ZJ 2 14 25

62.79 J9 53 I4

I17.21 2 14 25

FLIGHT TIME 174.00 ARRIVAL GATE AUG I0 1959

OISTANCE 506.587

LOL 148.16 VL 26.799 GAL .98 AZL 87.54 HCA 246.63 ,T_4A 125.20 £CC .20065 INC 2.4590 vJ 30.137

LOP ]4.77 VP 37.068 GAP 9.28 AZP 90.98 TAL I76.09 TAP 62.72 RCA 98.48 APO 147.93 V2 34.996

GP -lg.]J ZAL 88.37 ZAP 156.45 £TS 309.69 ZAE 119.21 £T£ 196.00 ZAC |44.34 ETC |85.60 CLP-155.Z6

OLA 38.47 RAL 52.66 RAO 6567.5 VEL 11.577 PTH _.0_ VHP 6.775 OPA -2.52 RAP 52.65 ECC 1.2082

L-I TIME INJ LAT INJ LONG ]NJ RT ASC ]NJ AZNTH |NJ TII4E PO CST TIN INJ 2 LATINJ 2 LONG

4024,61 -29.43 |74.70 277.44 64.02 2! 0 19 ]424.6 -]2.56 I66.5H

2840.6] -29.42 85.07 277.4] 64.01 3 I 45 2240.6 -32,65 76.95

4024.61 -29.43 174.70 277.44 64.02 21 O 19 3424.6 -52.66 166.58

2840.63 -29.42 85.07 277.43 6A.OI 3 I 45 2240.6 -32.65 76.95

4024.61 -29.43 174.70 277.44 64.02 21 0 19 3424.6 -32.66 166.58

2840.63 -29.42 85.07 277.43 64.01 3 I 45 2240.6 -32.65 76.95
OIFFERENTIAL CORRECTIONS NI0-CCURSE EXECUTION ACCURACY

TOE 1.3756 TRA .4308 TC3-6.8176 BAU 1.1542 56T 5405.3 S6R 569.3 563 216.2

ROE .]147 RRA .0717 Re3 -.2990 FAU .04055 RRT .7429 RRF" .7366 RTF .9338 CRT .998| ORS -.947l

FOE .5420 FRA .6151 FC3-2.7747 8SP |7310 S6B 5435.2 R23 o0589 R13 .9142 LSA 2]55.3 M$A 157.3

BOE I .4112 8RA .4367 8C] 6.8242 FSP -714 $61 5421 .9 SG2 379.9 THA 4.50 ELl 2295.5 EL2 30.6

LAUNCH 04TE FEB 17 1969 FLIGHT TINE 176.00 ARRIVAL CATE

HELIOCENTRIC CONIC DISTANCE 512.317

RL 147,04 LAL .00 LOL 148.16VL 26.756 GAL J.4| AZL 07.75 HCA 249.82 S/4A 1L_.94 ECC .Z_0398 IN( 2,2492

RP IO8.24 LAP -2.11 LOP 37.97 VP 37,049 GAP 9.58 AZP 90.78 TAL ]74.46 TAP 64.29 RCA 97.86 APO 148.02

RC 168.410 GL 17.O6 GP -]8.42 ZAL 85,13 ZAP 157.68 £T$ 309.00 ZAE 129.38 ETE 195_31 ZAC J46:53 ETC 185,21
PLANETOCENTRIC CONIC

C] 12.E_9 V14L 3.579 DLA 37.50 RAL 57.|6 RAO 6567.5 V[L 11.584 PTH 2.03 VHP 6.924 0PA -1.0| RAP 54.4]
LNCH AZHTH LNCH TINE L-I TINE IN] LAT IN] LON_ IN] RT A,_ IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT

64.32 20 18 47 4005.17 -28.66 172.68 281.74 64,71 2J 25 ]2 ]405.2 -31.BI

115.68 2 24 44 2865.40 -28.65 86.69 281.74 64.70 3 12 29 LP265.4 -31.80

64.32 20 18 47 4005.J7 -28.66 172.68 281.74 64.7| 21 25 32 3405.2 -31.81
115.68 2 24 44 2865.40 -28.65 86.69 281.74 64.70 3 12 29 2265.4 -31.80

64,32 20 ]8 47 40(35.17 -28.66 172.68 281.74 64.7l 21 25 32 ]405.2 -51.81

115.68 2 24 44 2865.40 -28.65 06.69 281.74 64,70 3 12 29 2265.4 -51.80

0IFFERENTIAL CORRECTIONS NID-CCURS_ EXECUTICN ACCURACY

TOE 1.3010 TRA .6415 TC3-6.8182 8AU 1.1688 S6T 5463.6 S6R 564,6 5G] 210.1
ROE ._122 RRA .0841 RC_ -.2tJ03 FAU .03835 RRT .7263 RR_ .7|64 RTF .9348

FOE .47I g FRA ,683J FC3-2.5916 8SP J 752! ,566 5492.7 R"Z3 .0496 R13 .9351

802 1.3160 _A .6490 8C3 6.8250 FSP -694 S_1 5479.0 $62 _87.0 THA 4.31

ORBIT OETERN]NATION ACCUR_CV

ST 22]6.6 SR 509.0 SS 558.4

CST -.95_2

SSA 25.8

ALF 12.80

AUG 12 1969

VJ 30.137

vz 35.OIO
CLP-167.18

[CC 1.2108
IN] 2 LONG

164.59

78.59

164.59
78.59

164.59

78.59

ORBIT DETERNINATION ACCURACY

ST 2124.0 SR 502.4 SS 516,]

CRT .9949 CRS -.9201 CST -.9507

LSA 2236.7 MSA 16].6 554 26.6

ELl 2182.0 EL2 49.3 ALF J3.25

LAUNCH DATE F£B 17 1969

HELIOCENTRIC CONIC

RL I47.84 LAL .00

RP iO8.20 LAP -I.g6

RE 170.474 GL 15.29

PLAMETOCENTRIC CONIC

C3 13.j04 VHL 3.620

LNCH AZNTH LNCH TIME
66.02 zo 45 12

113.98 2 3] ]2

65.02 _ 45 22

113.98 2 3] 32
66.02 _ 45

11].98 2 33 32

LO(. 148.16 VL
LOP 4j_17 VP

GP -17.62 ZAL

OLA ]6.45 RAL

L-I TIME

3983.gO
2896.44

5983.90

2896.44

]983.90

2896.44

FLIGHT TINE |78,00 ARRIV4L 04TE

DISTANCE 518.025

26.71] GAL 1.87 AZL 87.95 HCA 253.02 5MA 122.68 ECC .20757 INC 2.0487 vl 30.137
37.030 GAP 9.90 AZP 90.60 TAL 172.8] TAP 55.85 RCA 97.21APO 148.14 V2 ]5.023

81.83 ZAP 158.84 [TS ]O8.J6 ZA[ 129.53 ETE 194.68 ZAC 140.73 ETC |84.80 CLP'J68.09

61.59 RA0 6567.5 VEL 11.597 PTH 2.03 VHP 7.084 DPA .40 RAP 56.28 Ecc J.2157

IN] LAT IN] LONG IN] RT AS_ IN] AZHTH IN] TIME PO CST TIN rNJ 2 L4T ZNJ 2 LONG

-27.78 170.49 286.1] 65.38 21 51 46 3383,9 -30.85 162.44
-27.77 88.74 286.12 65.37 3 21 48 2296.4 -30.84 80,58

-27,78 170.49 286.13 65.38 21 51 46 3383.9 -]0.85 152.44

-27.77 88.74 286.12 65.37 3 21 48 2296.4 -30.84 80.58

-27.78 170.49 286.13 65.38 21 51 46 3]83.9 -]0.85 162.44

-27.77 88.74 286.12 65.37 3 21 48 2296.4 -30.84 80.68

AUG 14 1959

CIFFERENTIAL CCRRECTION5 HIO-COURSE EXECUTION ACCURACY CRBIT 0ETERI4/NATION 4CCURAC¢

TOE 1.2|44 TRA .8657 TC3-6.7487 BAU 1.1831 SGT 5519,8 S6R 560.6 $6] 204.0 ST 1994.4 SR 494.9 SS 474.9

ROE .3106 RRA .0968 RC3 -.2632 FAU .03627 RRT ,7111RRf .6976 RTF .9363 CRT .9877 CRS -.8810 CST -.9410

rOE .4021 FRA .7469 FC3-2.3963 BSP 17744 5(;6 5548.2 R23 .0404 R13 .9365 LSA 2101.6 _SA 175.] SSA 26,7

80E 1.2535 8RA .8710 BC3 6.7538 FSP -677 $61 5534.3 $62 393.1 THA 4.15 ELI 2053.5 EL2 75.0 ALF 13,79

LAUNCH OATE FEB 17 19_9 FLIGHT TIME 180.00 ARRZVAL CAT£ AUG 16 1969

HELIOCENTRIC CONIC 0_STANCE 5_3.707

RL 147.84 LAL .00 LOt. 148.16 VL L_6.670 GAL 2.34 AZL 88.15 NCA 256.22 ,SH_ |22.42 [CC .21145 ]NC 1.8547 Vl _O.| ]7

RP 108.16 LAP -J.BO LCP 44.37 VP 37,012 GAP ]0.24 AZP 90.44 TAL 171.20 TAP 67.4_ RCA 96.53 APO 148,31 V2 35.036

RC 172.5J9 GL J].55 GP -J6.8g ZAL 78.50 ZAP 159.92 £TS 307.15 _AE |29.67 ETE ]94.J| ZAC 150.e5 ETC J_4.]6 CLP-|6_.99
PLANETOCENTRIC CONIC

C3 1].542 VHL 3.61_ OLA 55.34 RAL 65.93 RAO 6567.5 VEL 11.616 PTH 2.04 VHP 7.256 OPA 1.72 RAP 58.19 ECC J.2229
LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN] LCN_ IN] RT AS( IN] AZNTH IN] TIME PC) CST T_H IN] 2 LAT _NJ 2 LONG

67.91 21 13 7 3959.90 -26.79 168.07 290.56 66.03 22 19 7 ]]59.9 -29.78 160.O6

112.09 2 40 24 2934.73 -26.77 91.29 290.56 66.02 3 29 19 2334,7 -29.77 83.28

57.91 21 13 7 5959.90 -26.79 168.07 290.56 66.03 22 19 7 ]359.9 -29.78 160,O6

112.09 2 40 24 2934.73 -26.77 91.29 290.56 66.02 ] 29 19 2334.7 -29.77 83.28

67.91 21 13 7 3959.90 -26.79 168.07 _.56 66.0] 22 19 7 ]359.9 -29.78 160.O6

112.09 2 40 24 2954.73 -26.77 91.29 290.56 66.02 3 29 19 2334.7 -29.77 83.2_
_FFERENTZAL CORRECTIONS MI0-COURS_ EXECUTION ACCURAC_ GR_IT CETERflINATION ACCURAC_

TOE 1.1205 TRA 1.1025 TC]-6.5'=_03 BAU 1.1939 SC.T 5567.6 SGR 557.1 S(13 197.6 ST |861,0 SR 487.4 ss 439.5

R_£ .]104"RRA .1105 RC] -._443 FAU .03406 RRT .6961RRF .6805 RTF .9375 CRT .9744 CRS -.8270 CST -.9_98

FOE .3363 FRA .8100 FC3-2.1773 BSP 17875 SGB 5595.4 R23 .0342 RI3 .9377 LSA 196].7 MSA J93.3 554 26.2

BO£ I .1627 BRA 1.1080 8C3 6.5948 FSP -656 S6I 5_81.I S_ 3_.0 THA 4.00 ELl 1920.8 EL2 |06.] 4LF |4.36

1782



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. I968-69

LAUNCH CATE FEB 17 1969 FLIGHT T114[ 1_2.DO ARRIVAL 0ATE AUG 1_ 1969

HEL]OCENTRZC CONIC

RL 147.84 LA_ .OO

RP 108.1_ LAP -],64

RC 174,S40 GL 11,B7

PLANE T(XENTR|C C(_I_IC

C3 14.136 VHL 3.760 0LA

LNCH 4ZNTH LNCH TI_ L-I TIN_ IN| LAT

70,03 21 4£ 15 3931.99 -25.69

IO9.97 2 44 53 £981.46 -2§.68

70.03 21 42 15 3931.99 -25.69

109.97 E 44 53 2981.46 -25.68

JIG.DO 2 53 6 2956.42 -26.35

110.00 Z 37 B _OOfl.d3 -2fl.03

CIFFERENTIAL CORRECTIONS

TOE 1.0130 TRA |.3476 TC3-6.3734 8AU 1.2953

ROE .3108 RRA .|245 RC3 -.2268 FAU .03199

FOE .2708 FRA .8688 FC3-1.9591 eSP 1R359

80£ 1oO596 8RA 1.3534 6C3 6.3774 FS_ -637

0[STANCE 529.361

LOL 148.16 VL 26.62e GAL 2.84 AZL 88.33 HCA 259.43 St4A 127.16 £CC .£1567 INC 1.6658 vl 30.J 37

LOP 47.5B VP 36.994 GAP 10.59 AZP 9(J.31 TAL 169.56 TAP 68.99 RC_ 95.R£ APO 148.51 V2 35.050

GP -16.23 ZAL 75.18 ZAP 160.94 £TS 305.95 ZAE 1£9.78 ETE 193.60 ZAC 153.19 ETC 183.87 CLP-169.87

34.17 RAL 70.15 RA0 6567.6 VEL 11.641 PTH 2.04 VHP 7.440 0PA 2.96 RAP 60.16 £CC 1.2326

ZNJ LONG tNJ RT AS( INJ _ZMTH _NJ T_ME PO CST TIM INJ 2 LAT |NJ 2 LONG

165.34 £95.0£ 66.66 22 47 47 3332.0 -28.62 157.39

94.43 295.02 66.65 3 34 34 2381.5 -28.61 86,48

165.54 295,02 66.66 22 47 47 33_2.0 -28.62 157.39

94,43 295.02 66.65 3 34 34 238|.5 -28.61 86.48

92.79 295.33 67,39 3 42 22 2356.4 -29.17 54.75

95.96 294.70 65.93 5 27 |3 2405.0 -28.07 88.10

NI0-COURSE EXECUTION ACCURACY CRSIT DETERNINATION 4CCURACY

S/.,T 5613.6 SGR 553.1 S(,3 191.3 ST 1720.0 SR 478.6 S5 407.9

RRT .6820 RRF ._44 RTF .9390 (RT ,9513 (RS -.75_0 (ST -.9170

SGB 5640.8 R23 .0283 R13 .9391 LSA 1818,1 NSA 218.0 SSA 25.1

$61 5626,5 ,_2 403.6 THA 3.86 ELI 1779.6 £L2 142.6 ALF 14.92

LAUNCH GATE Ff.B |7 |969 FLIGHT TINE |84.00 ARRIVAL OATE AUG 20 |969

k_L|C_ENTRIC CONIC

RL 147.84 LAL .00

RP 108.08 LAP -1.47

RC 176.542 6L 10.23
PLANETC_ENTRIC CONIC

C3 14.cXH VHL 3.860
LNCH A2'HTH LNCH T|ME

72.42 2"E 13 14

|07.58 2 46 16

72.42 22 13 14

107.58 2 46 16

1_0.00 4 lO 47

110.00 I 51 50

01STANCE 534.983

LQ. 148.16 VL 26.586 GAL 3.36_AZL 88,52 HCA 262.63 SMA 121.91 £CC .22023 IN( 1.4808 Vl 30.137

LOP 50.79 VP 36.977 GAP 10.95 AZP g0,19 TAL 167.93 TAP 70.57 RCA 95.06 APO 148.76 V2 35.063

GP -Ifl.63 ZAL 71.88 2AP 161.89 £TS 304.55 ZAE 1_9.89 E72 |93.14 ZAC 155.44 £TC 103.3! CLP-|?O.?5

OLA 32.94 RAL 74.£0 RA0 6567.6 VEL 11.674 PTH 2.05 VHP 7.637 0PA 4.11 RAP 62.18 £CC I.£45Z

L-I TIM_ IN| LAT IN| LCNG IN| RT AS( IN| A_TH IN| TII_ PO CST Tiff _NJ Z LAT IN| 2 LONG

]898.27 -24._2 16_,18 299.48 67._8 23 18 13 3298.3 -_7.38 154._9

50]8,57 -_4,5J 98,3J 299,48 67,_6 3 36 55 2430.6 -27,37 _3.4j

_898.27 -24.52 162.18 299.48 67._8 23 18 13 3298.3 -27.38 154.29

30]8.57 -24.5! 98.31 299.48 67.26 3 36 53 2438.6 -27.37 90.41

E778,72 -_(3.41 80.57 301.84 73.57 4 57 6 2178.7 -32.35 71.89

3206.13 -18.B8 |08.32 296.34 60.96 2 43 J6 2606.1 -22.61 10|.16

ORBIT 0ETERNINATION ACCURACY

ST 1584.1 SR 468.9 55 383.4

CRT .9136 CRS -.6566 CST -.9045

LSA 1677.4 _SA 249.4 SS_ 23.8

EL| 1641.8 £L2 194.0 ALF 15.33

IFFERI_NTI4L COlleCTIONS

TOE .8950 TR_ 1.6048 TC3-6.0979 8AU 1.2155

ROE .3120 RRA .1392 RC3 -.£O96 F_U ,02998

FOE .2072 FRA .9259 F(3-1.7420 8SP 18244

_OE .9478 BRA 1.6J08 BC3 6o1013 FSP -6J9

NI0-COUR,_E EXECUTION ACCURACY

S_T 5655t3 _ 548.8l_3 18S.0

RRT .6688 RRF .6494 RT_ .9404

S,G8 568_.0 R'Z3 .O232 RI3 .9405

SG] 5667,4 SG2 407._ THA 3,73

LAUNCH D4T[ F£_ J7 1969 FLIGHT TIM_ 1_6.00 _RRIVAL C_TE AUG 22 J969

HELIO_[NTRIC CONIC 0ISTAN(E 540.571

RL 147.84 L*L .00 LOt. 148.16 VL 26,544 GAL 3.90 *ZL 88.70 HCA 265.84 ,5_44

RP 108.04 L_tP -1.29 LOP 54.00 VP 36,959 GAP 11.34 AZP _O.09 TAL 166,31 TAP

RE 178.523 GL 8.67 GP -15.09 Z_L 6_.63 Z_P 162.79 ETS 302.94 Z4E 129.98 £T£

PLANETO(ENTRIC CONIC

C3 15.855 VHL 3.9_2 0LA 31.69 RAL 78.09 RA0 6567.6 VEL 11.715 PTH 2.06 VHP

LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG JNj RT A._( |NJ A_4TH IN| TII4_

7_.I_ _2 46 51 3855.82 -23.28 1_8._8 503.93 67,87 23 51 7

104.85 Z 43 38 3108.95 -23.26 103.12 303.93 67.85 3 35 27

75.15 2_ 46 31 3855.8£ -23.28 158.38 303.93 67,87 23 51 7
IO4.85 Z 43 _ 3108.95 -23.26 103.12 303.93 67.85 3 35 £7

IIO.UO 4 _5 6 2701.|4 -31.77 74.93 306.99 76.65 5 40 7

IJO.OO I 38 30 331J.63 -33,_9 J14.39 299.7| 59.05 2 33 42

OIFFERENTIAL CORI_CTION5 NI0-COURS_ E_EUTION ACEURAC_

TOE .7684 TRA 1.8749 TC3-5.7717 _U |,_241 S6T 3692.2 S6R 544.0 SG3 178.8

R_£ .3140 K_A .1545 RC3 -.1925 F_U .02802 RRT ,6564 RRr .6356 RTF .9419
FOE .1466 FRA .981l F(3-1.5300 BSP 18417 S_0 _718._ R_3 .0188 R13 .9420

_g .S501 8RA l.SS|3 BE3 5.7749 FSP -602 SGI 5703.5 ,%2 409.6 THA 3.61

L*UNCH 0ATE FEE 17 1969 FLIGHT TIHE 188.00

H_LIO(ENTRIC CONIC

RL 147.84 L_L .00

RP lOS.DO LAP -1.12

RC 180.483 GL 7.17

PL_N_TO_ENTRIC CONIC

C3 17.019 VHL 4.123

LNCH 4ZNTH LNCH TD4_
78.42 23 24 52

101.58 2 35 5

78.42 23 24 S2

101.58 _ 35 3

110.00 5 3_ 0

110.00 1 31 4

DIST_N(E 546.J18

LOL 148.16 VL 26.503 GAL 4.47 AZL 88.88 HCA

LCP 57.21 VP 56.94£ GAP 11,74 AZP 90,02 TAL

GP -|4.59 ZAL 65.50 ZAP 163.62 ETS 301.1| ZA£

171.66 ECC .22516 INC 1,2982 Vl 30.137

72.15 RCA 94.27 APO 149.06 VZ 35.076

192.71 ?_C 157.69 ETC 182.66 CLP-171.67

7.848 DPA 5.20 RAP 64.24 Ecc 1.2609

PO CST TIN IN| £ LAT IN| _ LONG

3255.8 -26.07 150._4

250S.9 -26.06 95.29

3235.B -26.07 150.54

2508.9 -£6.06 95.29
2|01.1 -33.27 66.03

2711.6 -19._ 107._4

269.05 _A 1Z1.42 ECC .23051 INC 1.1170

164.69 TAP 73.74 RCA 93.43 APO 149.41

1_O.06 ETE 192.33 Z_C 159.96 £TC 181.87

OIFFERE:NTIAL COI_ql_CTIONS

TOE .6378 TRA 2.1630 TC3-5.3981 8AU 1.22B9

ROE .3173 RR_ .1708 RC3 -.1747 FAU .0_602

FGE .O908 FRA 1.O374 FC3-1.3_36 8SP |84_1

_D£ ,7324 BRA 2,1697 BC3 3.4010 FSP -381

ORBIT 0£TERNIN_TION ACCURACY

ST 1465.0 _R 458,6 55 367.4

CRT .8555 CRS -.5411CST -.8966

LS_ |55£.2 NS_ 285.8 SS_ 72,3

ELI 1517.9 £L2 229.£ ALF 15.35

AR_|VAL _ATE AUG £4 1969

VJ 30.137

v2 35.089
CLP-172.48

OLA _3.41R_L 81.78 RAO 6567.7 VEL 11.764 PTH 2.08 VHP 8.075 0PA 6.21 RAP 66.33 ECC 1.280!

L-I TINE INJ LAT INJ LONG |NJ RT AS_ |NJ AZNTH INJ TIN_ PO CST TIN INJ 2 tAT INJ 2 LONG

3798.54 -_j,_ 153.50 _.33 6_.44 24 2_ 1! 3198.5 -24.72 145.73

3198.62 -21.97 109.3J 308.34 68.4_ 3 28 24 2598.6 -24.70 101.53

3798.54 -21 .gB 153.50 308,35 68.44 24 28 JJ 3J98.5 -24.72 145.73

3198.62 -21.97 109.3| ]08.34 68.42 3 28 14 2598.6 -14.70 101.53
2644.94 -32.57 70.75 311.02 79.0l 6 16 5 2044.9 -33.74 61.71

34DO,_ -12.13 1|9.30 303.13 57,79 2 _7 44 _DO.2 -16.30 I12.67

ORBIT OETERI41NATION ACCURAC¢

ST 1376,4 SR 448.3 55 361.3

CRT ,7732 CRS -.4180 CST -.8976

LSA 1456.4 HSA 323.4 55_ EO.9

ELI 1421.2 EL£ 275.4 ALF 14.70

XID-COORSE EXECUTION ACCUR_C¢

,%T 5723.3 SGR 539.1 .%3 172.8

RRT .64Sl RRF .6237 RTF .9431

,S_ 5748.6 R'Z3 .0159 R|3 .943_

,S(,| 5733.9 562 4|1.1 TH_ 3.50

IY03



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH DATE FEB )7 1969 FLIGHT TlleE 190.0(3 ARR]VAL DAT[ AUG 26 ]969

/4ELIC(ENTRIC CONIC

RL I47.64 LAL .00

RP J07.96 LAP -.94

RC 182.422 GL 5.76

PLANETOCENTRI( CONIC

C3 JB.420 VHL 4._92

LN_H ATMTH LN_H TIldE

82.85 O J6 51

97.|5 Z 14 54

I00.00 3 _] 45

I00.00 ] 40 42

l]0.O0 6 4 29

;10.00 I 26 E7

DISTANCE 551.619

COL 148.16 VL 26.4_2 GAL 5,0B _ZL 89.06 HCA

LOP 60,42 VP 36.924 GAP 12.|7 AZP 89.96 TAL

GP -J4.13 ZAL 62.46 ZAP 164.40 ETS 299.0_ ZAE

ZTZ .26 SNA

163.09 TAP

1_.14 ETE

lZI.IB ECC .236_2 INC .9360 vl 30.137
75.35 RCA 92.54 APO J49.82 V2 35.]0Z

|9|.98 74C 162.22 ETC 180.9| CLP-J73.34

OLA 29,|3 RAL 85.27 RAO 6567.7 VEL 11,824 PTH 2.09 VHP 8.317 DPA 7.15
L-I T|_ INJ LAT IN! LONG IN_ RT A,T_ INJ AZNTH |NJ TIJ4E PC) CST TIN

3707._O -_._ J46.LP'Z 312.79 68.99 ! 18 39 3107.B

3326.12 -20,64 118.21 312.72 68.98 3 JO _0 2726.!
3073.21 -25.L_ 101.20 314.42 73.40 4 24 56 2473.2

9435.95 -16.21 124.33 310.72 64.54 2 37 _8 2835.9

260J.J2 -33.09 67.44 916.47 80,90 6 47 _O 2OO1.!

3480.80 -9.17 J29.67 ]06.68 56.92 2 24 28 2880.8

OIFFERENTIAL CCRRECTION$ N;0-C.CURS4E E_CUTION ACCURACY

TOE .4959 TRA 2.4614 7C3o5.0094 BAU 1,2342 SGT 5751.4 SGR 552.9 5G9 166.9

ROE .3210 RRA ,1873 RC3 -,J381 FAU ,02418 RRT .6949 RRF ,6121RI"F ,9447

FOE .D96J FRA 1.0907 FC3-1.1364 BSP 18634 ,_ 5776,l 1_9 .0127 RJ5 .9448

BOE .3907 eRA 2.4685 8C5 5.0119 FSP -565 SGI 5761.4 SG2 411.2 THA 3.38

R4P 68.50 £CC 1.3031
IN! 2 LiT IN! 2 LONG

-23.33 138.50

-25.32 110,50

-27.26 92.99

-J9.3! Jj7.08
-54.OO 58.3!

-13.46 I]7.ZO

CRSI7 D[T[RNINATION ACCURACY

ST 1914.7 SR 437.0 SS 361.6

CRT .6652 CRS -.2896 CST -.9069

LSA 1386.1N$A 558.7 5SA |9.5

ILl 1348.3 £L2 318.9 ALF !5.|8

LAUNCH DATE FEB 17 _969 FLIGHT TII4E 19'Z.00 ARRIVAL DATE AUG 28 _969

/-_LIC(ENTRIC CCNIC DiSTAff[ _7.0_

RL 147.84 LAL .00 LOL 146.16 VL 26.4Z1GAL 5.71AZL 89.2_ HCA

RP 107.9_ LAP -.75 LOP 63.64 VP _.gO7 GAP J2.63 AZP 89.95 TAL

RE 184.340 GL 4.43 GP -13.72 2AL 59.5_ ZAP J65.13 ETS 296.68 ZAE
PLAN[TC_£NTRIC CON;C

C3 ZO.OB9 VHL 4.482 OLA 27.86 RAL _.56 RAO 6567.8 V[L 11o894 PTH

LNCH AZ'MTH LNCH TIR[ L-| TIM[ INJ LAT INJ LONG INJ RT ASC

90.00 2 13 25 9393.05 -22.82 129.99 318.95

90.0_ 0 44 95 _N_1,8_ -I_,87 142,24 913.59

JO0.O0 4 L'_ 34 2976,72 -26.93 94.54 9J9.59
lO0.O0 1 18 7 3579,43 -12.03 192.38 913.69

110.00 6 33 42 25_.39 -99,,4 _.78 3_0.99

l!O.OO I 23 L_) 35_6,58 --6.93 127.70 310,28

OIFFERF.NTIAL CORRECT|ON$

TOE .347fl TRA 2.776I TC9-4.C_O49 8AU 1.2972

ROE .32_ RRA .2042 R(3 -.J4JB F_U .02237

FOE -.OI_5 FRA 1.14_ re3 -,9642 8SP 18765

8OE .4761 884 2.7836 8C9 4.6065 FSP -548

275,48 _144 1_3.94 ECC .24262 IN(: .7540 vl _O.137

161.50 TAP 76,97 RCA 91.60 4PO 150.29 V2 35.!14

130,_O ETE 191.65 ?AC 164.49 [TC 179.67 CLP-174.20

2,J| VHP 8.578 OPA 8.02 RAP 70.68 ECC 1.3306
INJ AZ!4TH INJ TII4E PO CST TIN INJ 2 LATINJ 2 LONG

72.77 3 9 _8 2793.J -24.97 J!5.92

66.29 ! 45 _7 308J.9 -I_.95 134,92

76,51 5 12 J1 2376.7 -28.52 86.10
62.43 2 17 41 2973.4 -J5.62 J23,44

82,44 7 16 28 |966.9 -34.12 55,60

56.34 2 22 45 2956.6 -10.71 121.35

ORBIT OETERNfN_/ION ACCURACY

ST i289.5 SR 423.4 SS 368.5

CRT .5922 CRS -.1693 CST -.923!
LSA 1353,0 MSA 385.6 55A 16.3

ELI 13J0,9 E_2 354.3 ALF 10.75

NI0-COUR_ EXECUTION ACCURACY

SGT 5774.7 SGR 525.8 _G3 161.2

RRT ,6241RRF .6013 RTF .9463
SG_ 5798,6 829 .0099 813 .9469

SGI 5784.0 5G2 410.2 7HA 3.27

LALY_J_ 04TE FEB 17 1969 FLIGHT TII, IE 194.00 4RRIVAL DATE XUG 30 ]969

HELIOCENTRIC CONIC 01STANCE 562.457

RL !47.84 LAC .O0 LOL 148.16 VL 26.58! GAL 6,_ AZL 89.43 PICA 278.69 5,_44

RP ]07.68 LAP -,56 LOP 66.85 VP 36.890 G4P 15,|_ AZP 89.9! TAL 159.92 TAP

RC 186.236 GL 3.18 GP -13.34 ZAL 56.74 ?AP 165,79 ETS 294.04 ZAE 1_0.24 ETE

PLAN_TOCENTRIC CONIC

C3 22.064 VHL 4,697 DLA 26.62 RAL 91.65 RA0 6567,9 VEL 11,977 PTH 2.15 VHP

1_O,71ECC ,24946 ]NC ,5700 v! 30.137

78.61RCA 90.600 4PO J30.83 V2 35,126

191.35 ZA( 166.75 ETC 178.03 CLP-J75.O_

8.859 0PA 8.83 RAP 72.89 ECC !.363J

LN(H AZNTH LN(H TIN[ L-I TINE INJ LAT INJ LONG JNJ RT AS( INJ A2'NTH INJ TII4_ PO C$T TIN INJ 2 LATINJ 2 LONG

90.00 5 7 17 3278.59 -24.92 116.19 323.63 76.10 4 I 55 2678.4 -26.59 !O7,g!
90.00 0 15 2] 3841.58 -11.27 15J.7I 318.41 63,85 I 19 25 3241.6 -14.69 J44.7|

100.00 4 59 39 2916.1l -27.82 90.25 324.35 78.60 5 48 13 2316.1 o29.11 8!.69

!00.00 I 5 _J 3679.09 -8.69 138.39 317.02 61.27 2 6 58 3079.1 -12.40 131,63

IJO.O0 7 0 13 2538.84 -33.66 62.66 325.4! 83,67 7 42 32 1958.8 -54.17 53.46
110.00 1 21 95 3629,J2 -9,58 131,51 _313.92 55,98 2 22 4 5029.1 -8.02 125,24

DIFFERI_NTIAL CCRR[CTIONS NI0-COUR_ _X_CUTION ACCURACY CR_IT D[TERNINATION ACCURAC_

TOE .1932 TR4 9.1077 TC3-4.1939 _AU I._977 S(,T 5792.9 SGR 517.8 SG3 I_5.8 ST 1299.J 58 4|3.5 55 380._

ROE ,3307 RRA .Z216 RE9 -.1259 FAU .021062 RRT .6144 RRF" .5914 RTF .9480 CRT .3925 CRS -.0634 CST -.94J6

FOE -.O640 FRA J.1970 FC3 -._O9_ 8SP |8_3 _ 5816.0 R_9 .0077 R13 .9480 LSA 1357,5 HSA 400.7 SSA J7.2
8OE .38_O _A 9.1156 8C5 4.1958 FSP -531 S_1 580I.? SG2 407.9 THA _.16 ELI 1310.1 EL2 377.1 ALF 7.77

LAL.ANCH O4TE F_ ! 7 1969 FLIGHT T_NE J96.00 ARRIVAL 0ATE 5[P I 1969

PI[L]OC_NTRIC CONIC O]_TAN_E 567,776

RL 147.84 LAL .DO LC_. 148.J6 VL 2J_.342 GAL 7,10 AZI. 89.62 PICA 28],91 StAA 120,48 ECC .25695 IN_ .3824 v] 30,_37
RP !07.85 LAP -.97 LOP 70.07 VP 38.873 GAP 13.64 AZP 89.9"_ TAL 158._6 TAP I_J.28 RCA 89.52 APO |51,44 VZ 35.13_

RC 188.109 GL 2.03 GP -!2.99 ZAL _4.09 ZAP 166.40 ET$ 291.|J 2_ 130._8 [TE 191.08 ZAC 169.00 ETC 175.72 CLP-!75.gt

PLANETOCENTRI( CONIC

C3 24.392 VHL 4.939 OLA _5.40 RAL 94.54 RA0 6568.0 VEL IE.073 PTH 2.16 VHP 9.163 OPA 9.57 RAP 75.12 ECC 1.4014

LNCH AZMTH LNCH TIN[ L-| TINE IN! LA7 IN! LONG IN! RT 45( IN! A21HTH IN! TIffE PO C$T TIN IN! 2 LAT |NJ Z LONG

90.00 3 45 J5 3213.47 -25.91 111.69 328.98 78.15 4 _ 49 26!5.fl -27.E_ ]03.29
90.00 0 0 24 3955.40 -7.77 158.25 921.67 62.69 I _J9 3955.4 -1J.38 !5!.47

JDO.00 3 30 57 2872.70 -28.37 87.14 328.91 _0.15 6 18 50 2272.7 -29.43 78.50

|00.00 0 _7 25 3771.40 -5.57 149,54 320.48 60.58 2 0 14 3171.4 -9.45 136.90

lJO.O0 7 24 26 2517.66 -39,81 61.03 329.75 84.63 8 6 24 !9!7,7 -34.18 5!,_O

llO.OO l 20 23 3699.21 -.90 135.17 917.58 55.83 E 22 3 3099.2 -5.3B J?8,95

0IFFERENTIAL CCRR_CTIONS NIO-COUR,_ EYJECUTION ACCURAC_ CRSIT OETERN_NATION ACCURACY
TD_ .0369 TRA 3.4619 TC9-3.7_O8 8AU 1,2394 _T 5_6,6_q _09,2 _3 150.6 ST 1339.2 SR 4DI.7 SS 395,0

89£ .3370 RRA .2394 RC3 -.I103 FAU .01686 RRT .6050 _ .5828 R7F .9497 CRT .2¢N34 CRS .0228 CST -,9583

FOE -.1085 FRA |.2521 FC5 -,6692 BSP J8888 SG8 5828.9 R_9 .006J RJ3 .9497 LSA 1395.6 NSA 403.6 SSA 16.2
E_O£ .3390 BRA 3.4?02 8C3 3.7824 FSP -512 SGI 5814,8 SG2 404.6 THA 3.05 EL1 1343,7 ELZ 386.6 ALF 4.87
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-69_

LAUNC_ OATE F(8 17 1969 FLIGHT TIN_ 198,{_) ARRIVAL OATE SEP 3 1969

HELIC<ENTRIE CONIC

RL 147.84 LAL ./30

RP 107.81 LAP -.18

RE 189.959 GL .95

PLAf_.TOCENTRIC C(_JIC

C_ 17.127 VHL 5.Z0fl

LNCH ATMTH LN_H TII4_

9O.00 4 16 35

90.00 23 46 35

100.00 fl 58 20

1OO.O0 0 51 27

110.00 7 46 35

110.00 1 19 42

DIFFERENTIAL CORRECTIONS

TOE -,I299 TRA 3.8311 TC3-3.386J 8AU 1.2285
ROE .3437 RRA .2569 RC3 -.0959 FAU .01722

FOE -.15J8 FRA 1.3064 FC3 -.5497 8SP 190(_

BOE ,3674 8RA 3.8398 BC3 3.3875 FGP -497

OISTkNC£ 573.014

LOL 148.16 VL 26.305 GAL 7.85 AZL 89.81 H(J 285.J3 SHA |20.26 ECC ._6511 INC .1901 VJ 30.137

LOP 73.29 VP 36.856 GAP 14.20 AZP 69.95 T4L 156.83 TAP 81.97 RCA 88.38 kPO 152.14 V2 35.150

GP -12.67 ZAL 51.58 ZAP 166,94 ETS 287.85 7AE 130.30 ET[ 190.82 ZAC 171.21ETC 172.26 CLP-176.78

OLk 24.23 RAL 9?.23 RA0 6568.1 VEL J2.J86 PTH 2.J9 VHP 9.491 0PA 10.25 RAP ??.3fl CCC 1.4464

L-I TIME INJ LA7 INJ LCNG INJ R7 A_. [NJ A2_4TH INJ TINE PO (ST TIN JNJ 2 LA_ INJ 2 LONG

3168.75 -26.49 108.54 332.g0 79.62 5 9 24 2568.8 -27.66 1OO.07

4052.65 -4.70 163.75 325.10 62.04 24 54 8 3452.6 o8.41 J57.02

2840.70 -28.72 84.83 333._2 81.32 6 45 41 2240.7 -29.62 76.14

3855.93 °2.73 148.Z0 324.0J 60.22 1 55 43 3255.9 °6.67 141.63

2502.05 -33.g0 59.82 334.03 85.34 8 28 J7 1902.0 -34.18 50,58

3767.35 1.70 138.73 321.24 55.85 2 22 29 3167,3 -2.79 152.52

NIO-C(_URSIE (X_CU7ICN ACCURACY CRBIT D_TERN|NATZON ACCURACY

SGT 5815.7 SGR 499.0 SG3 |45.6 ST 1397.9 SR 399.4 SS 41J.4
RRT .5_4 IR_ .5738 RTF ,9518 CRT .1382 CRS .0979 CST -.9713

,_ 5837.1R"Z_ .0044 R|3 .9518 LSA |454.9 HSA 397.3 SSA 15.4

SGJ 5823,4 S(,2 400.0 THA 2,94 ELI 1399,0 EL2 385,3 ALF 2,_9

LAUNCH OATE FEB 17 1969 FLIGHT TIN_ L_0.O0 ARRIVAL OATE SEP 5 1969

HELIOCENTRIC (,CHIC

RL 147.84 LAL .00

RP 107.78 LAP .Of

R( 191.7_6 GL -.03
PLANETOCENTRfC CGNI(

C3 30.338 V_. 5.508

LNCH AZNTH LNCH TIME

90.00 4 43 40

gO.O0 23 39 27

100.O0 6 LP'Z 43

lO0,O0 0 47 2

1J0.00 8 6 53

110.OO I I9 22

CISTANCr 578.157

LCI. 148.I6 VL 26._4 GAL 8.66 AZL g0.0J H(A 2_.36 SMA

LOP 76.52 VP 36.840 GAP 14.81 AZP 90.00 TkL 155.33 TAP

GP -12.37 ZAL 49._ ZAP ]67.4J ETS E64,27 2',_E 130.30 [TE

I20.04 ECC .27402 INC .0000 Vl 30.137

83.69 RCA 87.15 AP43 152.9_ V2 35.161

I_0.58 ZAC 173.37 ETC 166.52 CLP-177.66

OLA 23.|1RAL 99.73 RAO 65_.2 VEL I2._|7 PTH E,22 VHP 9.847 OPA I0.86
Lo! TINE INJ LAT INJ LONG ZNJ RT A,_ _NJ A2_4TH INJ TII4_ PO C$T TIM

3136,68 -_6.87 106.27 337.28 80,70 5 35 57 2536.7

4140.60 "1.88 I68.67 3_8.60 61.74 24 48 28 3540.6

2817.34 -28.94 83.13 337.64 82.J8 7 9 40 2217.3

3935.J8 -.04 152.55 3_7.58 60.I1 I 52 37 33_5.2

2491.47 -33,9_ 59.00 338,_6 85.82 8 48 24 1891.5

3833.8I 4.24 14Z.Z0 3_4.91 56,05 2 23 15 32_3.8

OIFF_,R(NTIAL CORRECTIONS

TOE -.3023 TRA 4.2221_ TC3-3.0067 8/4J 1.2J_

ROE .3511 RRA .2743 RC3 -.0_23 FAU .01563

FOE -.J931 FRA 1.362_ FC3 -.446J BSP 19086

BOE .4634 _RA 4.2317 8C3 3.0078 F_P -482

RAP 79.65 ECC 1.4993
INJ 2 LAT INJ 2 LONG

-27.88 97.75

-5.64 162.01

-29,72 74.41

oZ.02 I46.O2

-_4.|6 49.76

-.25 135.99

ORBIT DETERMINATION ACCURACY

ST 1470.3 S_ 376.9 SS 428.9

CRT .0337 CRS .1594 CST -.9806

LSA 1529.4 NSA 385.1 SSA 14.6

ELI 1470.3 EL2 376.7 ALF .53

MI0-CCUR._E E_CUTION ACCURACY

_T 5820.5 S(,R 487.7 _3 140.8

RRT .3873 RRF .5652 RI'F .9540

SG_ 5840,9 R'Z3 ,0029 g13 .9541

S¢,1 5827.6 ,SGZ 394.3 ?HA _.83

LAUNCH OAT( FEB 17 1969 FLIGHT TIt4_ 20_.00 ARRIVAL 0_TE SEP 7 1969

HIELIO(.ENTRI( CONIC

RL 147.84 LAL .0{3 LOL 148.16 VL

RP |07.75 LAP .20 LOP 79.74 VP

RC J93.588 GL -.94 GP -12.10 ZAL

PLAMETOCENTR|C CON|C

C3 34.106 VHL 5.840

LNC/_ ATMTH LNCH TII_

90.00 5 7 35

90.00 23 34 3

100.00 6 44 37

1OO.OO 0 43

110.O0 8 25 29

110.00 I 19 16

OIFFER(NTIAL CCIRR_CT/CI_LS

TO( -,4806 TRA 4.638_ TC_-2.6455 8AU 1.20_7

ROE .3593 _A ,2914 RC3 -,0696 FAU .01407

FOE -.2320 FRA 1.420"_ FC3 -.3571 8SP _9145

_OE ,6OO1 _RA 4.6481 Be3 2.6464 FSP -467

DISTANCE 583.188

26.226 GAL 9.52 AZL 90.21H(.A 291.58 S_A 119.82 ECC .28380 INC .2126 V! 30.137

36.823 GAP 15.47 A_P 90.08 TAL 153.86 TAP 85.45 RCA 85.82 APO J53.83 V2 35,172

47.01 ZAP I67.8I ET5 2_O.34 ZAE |_0.28 ETE 190.35 ZAC 175.40 ETC |55.56 CLP-178.55

0LA 22.03 RAL 102.05 RAO 6568.3 V(L |2.46_ PTH 2,26 VHP |0.235 _PA 11.42 RkP 81.93 ECC 1.5613
L-I TII,_ ]NJ LAT INJ LONG |NJ R? A_ ]NJ AZ_4TH INJ TIME PO CST TI_ INJ 2 LAT INJ 2 LONG

3113.89 -17.11 J04.64 341.56 81.48 5 59 29 2513.9 -28.01 96.09

4222.34 .76 |73.23 332.14 61.69 24 44 25 36_2.3 -3.03 166,60
2601,00 -_9,09 81,94 341,87 82,80 7 31 18 2_01.0 -29.78 73,20

40|0.47 2.51 156.68 331.17 60.20 I 50 28 34J0.5 -1.47 150.16

2485.46 -33.99 58.53 342.43 86.10 9 6 54 1885.5 -34.15 49.29

3898.77 6.70 145.62 328.58 56.40 2 24 15 3298.8 2.23 139.38

MID-CO.JRS_ EXECUTION AC(URAC_ ORBIT OETERNINATION ACCURAC_

SG? 5820.4 SGR 475.4 SG3 138.2 ST 1549,_ SR 364.4 SS 446.8

RRT .5760 RRF .5568 RTF .9565 CRT -.0526 (RS .2089 CST -.9870

._839.? 223 ,0018 R13 .9565 LS_ 1611.2 MSA 369.9 SS_ 13.9

S_I _826.9 S(,Z 387.5 THA 2.71 ELI J 549.5 EL2 365.9 "ALF 179._5

LAUNCH DATE FEB i7 1969 FLIGHT TIM( 204.00 AR_RIVAL DATE SEP 9 1969

H_L IC_(NTRI( CONIC
RL 147_84 LAL ,(30

RP 107o71 LAP .39

RC 195.366 GL -1.78

PLAN£T_(.ENTRIC CONIC

C3 M.535 VHt. 6.208

LNO,4 A_NTH LNCH TIME
gO.OO 5 28 56

90 .OO 23 29 49

JOO.OO 7 4 24

100.00 0 40 58

110.00 8 42 _}

II0.00 ! 19 20

0ISTANC( 568.087
LOt. J48.16 YL 26.189 GAL J0.45 A2'L 90.43 H(.A 294.81 ._44 II9.61 [CC .29454

LOP 82.97 VP 36.806 GAP J6.I8 A_P 90.18 TAL |52.44 TAP 87.25 REX 84,38

GP -11.85 /AL 44.93 lAP 168.13 ETS 276,09 ZAE 130.23 ETE 190.13 ZAC 177.01

OLA 21.02 RAL 104.19 RAO 6568._ VEL 12.645 PTH 2._0 VHP 10.659 DPA 11.91

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_TH INJ TIME PO CST T|N

3098.43 -17.26 103.54 345.74 82.02 6 20 34 2498.4

4L:_J¢J.48 3.23 177.5_ 335,7| 6|,85 24 41 28 3699,5

2790,58 -29.I8 81.I7 346.01 83.19 7 50 55 2190.6

408_.57 4.94 160.66 3_4.78 60.48 J 49 0 3482.6
2483.6! -34.O0 58.39 346.5_ 86.18 9 23 55 1883.6

396_.50 9.08 149.01 332.24 56.90 2 25 22 3362.3
0IFFER(NTIAL CC_RF.CTION_

rOE -.6616 TRA 5.0857 TC3-2.30_ 8_,U 1.1868

ROE .3684 RRA .3080 RC3 -.0575 FAU .0J248

FOE -.2680 FRA 1.4820 rE3 -.2603 8SP 19092

8OE .7513 BRA 5.0950 BC3 2._O37 FSP -449

IN( .4281 Vl _O.137

_PO 154.84 V2 35.182

ETC 130.79 CLP-179.45

RAP 84.21ECC 1.6342

INJ 2 LAT INJ 2 LONG
-28.08 94.97

-,54 I?(3.90

-29.81 72.43

.97 154.12

-34.15 49.14

4.65 142.71

CR_IT OETERNINATION ACCUR_C_

ST 1629.7 SR 352.1 SS 464.7

(RT -.1213 CRS .2472 CST -.9913

LSA 1694.3 _SA 353.6 SSA 13,2

ELI 1630.3 EL2 349.4 ALF 178.43

MIO-COJ_ E_CUTION ACCURACY

,%T _I6.7 _;R 462.0 S_3 J31.9

RRT ._686 RRF .5488 RTF ,9591

5835,0 R23 .0014 R13 ,9591

SGJ 5822.6 SG_ 379.7 ?HA 2.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-691

LAUNCH DATE F£8 17 1969 fLIGHT 71NE _06.00 ARRIVAL DATE SEP 11 1969

_LIOC£NTR[( CONIC

RL 147.84 LAL ,00 LOL 148.16 VL

RP 107.68 LAP .58 LC_ 86.Z0 VP

RC 197.118 GL -2.54 GP -11.63 ZAL

PLANETOCENTR[C CONIC

C3 43,?50 YHL 6.614

LNO4 AZNTH LNCH TINE

90.00 5 48 6

90.00 23 26 25

I00.I_ 7 Z2 19

100.00 0 38 49
110.00 8 58 ?

II0.00 1 19

DIFFERENTIAL _CT|ONS

TOE -.8555 TRA 5.5570 TC_-I .96¢Y'_ BAU 1,|638

ROE .3779 RRA .3233 RC3 -.0469 FkU .01099
FOE -._}O44 FRA 1.5454 re3 ".2175 8SP 19162

BOE .9352 BRA 5.5664 BE3 1,9897 F.SP -436

OISTArCC£ 392.828

26.152 GAL 11.45 AZL 90.66 HCA 298.04 SlAA 1]9.41 ECC .30637

36.769 GAP 16.9f AZP 90.31 TAL 15|.07 TAP 89.10 RCA 82.12

43.04 YAP |r_.37 ETS 271.52 ?AE ]30.16 ETE |89.91 ZAC 177.37

INC .6552 vl 30.137

APO 155.99 V_ 35.192

ET( B&.|2 CLP 179.62

OLA 20.06 RAL 106.17 RA0 6568.7 VEL 12.8_O PTH 2.34 VHP 11.125 0PA 12.35 RAP 86.49 ECC 1.7200

L-I T|I4[ INJ LAT INJ LCI_ INJ RT AS( INJ A2'NTH INJ T|M[ PO CST TIN INJ 2 LAT [NJ 2 LONG

3089.05 -27.34 |02.87 349.83 82.34 6 39 35 2489.0 -28.|2 94.29

4372.92 5.59 181.65 359.29 62.20 24 39 18 3772.9 1.83 175.00

2785.26 -29.22 80.78 3_0.|0 83.39 8 8 44 2|85.3 -29.83 72.03

4151.94 7.25 164.51 338.38 60.92 ! 48 1 3551.9 3.32 157.93

2465,52 °33.99 5B,53 350.61 86.10 9 39 33 1885,5 -34.15 49.29

4024.45 11.37 152.36 335.gO 57.54 2 26 34 3424.4 ?.00 145,98

MIO-COUR_ [XECUT_ON ACCURACY CREIT OETERI,,IINATION ACCURACY

5GT 5808.0 5_R 447,1 S(13 127,7 ST 1708.4 SR 339.4 5S 482.9

RRT .5578 RRr .5395 RTF .9620 CRT -.1610 ORS .2820 CST -.9942
5_ _25,2 R23 .0009 113 .9620 LSA 1775.9 NSA 336,5 SSA J2,6

_J _J3,4 SG2 370.7 THA 2.47 ELJ 17(39,6 EL2 333.5 ALF 177.86

LAUNCH DATE fEB J7 J969 FLJCHT TINIE _,O0 ARRIVAL DATE EP J3 J969

P_L II_X_FNTR/( CONIC

RL 147.84 LAL .00

RP IO7.66 LAP .77

eC 199.846 GL -3.24

PLANE TOC_.NTR ZC CONIC

C3 49.909 v_. 7.06_
LNO_ A2'_TH L_.H TleA_

• 0.00 6 5 23

90.00 #3 23 J?

_00.00 7 38 33

JO0.O0 0 37 4

_10.00 9 ]2 23
110.00 I 19 43

DIS_t_CE 597.378

LOt. 148.16 VL L_6.117 GkL 12._3 A21. 90,90 H(A 301.27 _4A 119.21 EEC .31944 ZNC .8962 Vl 30.137

LOP 89.43 VP _.77_ G_P J7.8| AZP 90.47 TAL 149.7_ TAP 91.D2 RCA 81.13 APO 157.29 V2 35.201

GP -11.42 Z/K. 41.28 Z_P 166.51 ET5 266.68 Z_E 13_.06 ETE 189.7l ZAC 176.14 ETC 50.29 CLP 178.67

OLA 19.15 RAL 107.96 RAO 6568._ EL 13.087 PTH 2.39 VHP 11.637 OPA 12.73
L-I TZN_ |NJ L4T _NJ LONG _NJ RT AS( ZNJ A_TH INJ Title PO CST TIM

30_4.82 -27.38 102.56 353,84 82.49 6 56 48 2484,8

444_.18 ?,81 185.63 342.83 6_.69 24 37 40 _843,2

2784.39 -29.23 _0.72 354.10 83.42 8 24 57 218=,4

4218.84 9.45 1_,26 _4|.9B 61.5i J 47 _3 _1g.8

2490.P2 -33.96 58.9§ 354.62 85.85 9 53 53 1890.8

406_.|7 13.56 155.6_ 339.54 58.32 2 27 48 3485.2
OZFFER_NT|AL CCRf_CTION5

TOIE-I .0_69 TRA 6.063_ TC3-1.698_ gAU 1.|335

.ROE .3882 RRA .3373 RC3 -.0372 FAU .00950
rOE -.3398 FRA 1o6131FC_ -.1648 6SP 19200

802 1.1259 MA 6.0733 _C3 1.6989 FSP -423

RAP 88.76 ECC 1.8214
iNJ 2 LAT INJ 2 LONG

-28.14 93.98

4.08 178.93

-29.83 71.97

5.57 161.62

-34.16 49.71

9.27 I49._

ORBIT OETERM/NATION ACCURACY
ST 1783.0 SR 326.6 SS 501.4

CRT -,2302 CRS .3112 CST -.9961

LSA 1853.4 MSA 3|9.7 SSA 12,0

EL1 1784.7 EL2 317,5 ALF 177.51

MT0-COL, JR_E £XECUTZCN ACCURACY

S6T 5796.4 SroR 431.0 SC,3 123.6

RRT .5459 RRF ,5293 RTF .9550

5812.4 R_3 .0005 R13 .9650

SGI 5_01.1 _2 _0._ TH_ 2.33

LAUNCH DArE FEB 17 1969 FLIGHT TI_ 210.00 ARRIVAL CArE 5EP 15 1969

H£LIOCENTR_( CONIC

RL 147.84 LAL .00 LC_ 148.|6 VL

RP 107.63 LAP °95 LOP 92.66 VP

RE 2130.549 GL -3.87 GP -11.22 ZAL

PLAN_TOCENTRIC CONIC

C3 57.211 VHL 7,564

LNCH A_NTH LN_H TIN_

90.00 6 20 56

90.00 23 21 16

100.00 7 53 14

100.00 0 35 35

110.00 9 25 21
110.00 1 19 57

OIFFERI_NTIAL CORR[CTIONS

TDE-1.2672 TRA 6.6043 TC3-1,4311BAU |.094B

ROE .3994 RRA ,3494 RC3 -,0286 FAU .DO_O0

FOE -.3745 FRA 1.64_57 FC3 ".1210 9SP 19207

BOE 1.32_6 BRA 6.6J36 BC3 1,4314 F.SP -410

OISTANCE 601.698

26.062 GAL 13.70 AZL 91.15 HCA 304.50 SI4A 119.0] ECC .33392 INC 1.1546 Vl 30.137

36.756 GAP 18.75 AZP g(_.65 TAL 148.51 TAP 93.01RCA 79.27 APO _58.75 V2 35.209

39.67 YAP J6_.54 ETS 261.60 ZAE 129.92 ETE 189.5J ZAC |74.29 ETC 35.63 CLP J77.68

0LA ]_.3] RAL 109.64 RAO 6569.0 VEL 13.363 PTH 2.44 VHP 12.204 DPA 13.06 RAP 91,01 ECC 1.9416

L-I TIME INJ LAT INJ LONG INJ RT A,S_ INJ AZMTH INJ T_ME I:_ CST TIM JNJ 2 LAT INJ 2 LONG

3085.00 -27.38 102.58 357.76 82.48 7 12 21 2485.0 -28.14 93.99

4510.57 9.89 189.49 _46.40 63.33 24 36 26 3910.6 6,23 J82.72

2787.39 -29.20 80.94 358.01 83.31 8 39 4J 2187.4 -29.82 72.19

4283.41 11,52 171.93 345.55 62,23 I 46 59 3683.4 7.71 165.21

2499.16 -33.92 59.59 358.56 85.47 10 7 O 1899.2 -34.17 50.36
4144.40 15,65 159.01 343.16 59.22 2 29 2 3544.4 11.46 152.42

NIO-COURS_. _X_CUT_CN ACCURACY CR_IT 0ETERM_NATION ACCURACY

S_T 5777.2 SC_ 413.7 SG3 119.8 ST 1850.6 SR 313.9 SS 520._

RRT .5324 RRF ,5178 RTF .9681 CRT -.2722 CR$ .3363 CST -.9975

5rv6 5792.0 R_3 .0006 113 .9681 LSA 1924.0 HSA 303.2 SSA 11.4

_J 57B1,4 5(;_ 349.9 THA 2,19 ELJ J952,6 EL2 301.7 ALF 177,2_

LAUNC_ DATE FEB 17 J969 FL/C_4T TIME" 212._0 ARRIVAL CATE SEP J7 1969

HELIOCENTRIC CONIC

RL 147.84 LAL .00

RP 107.60 LAP 1.13
RC 202.227 GL -4.45

PLAf_IETOCENTRZC CONIC

C3 65.911 VHL 8.119

LNCH AZNTH LNCH T[NE
90.00 6 34 56

90.00 23 19 14

100.00 8 6 29

lO0,Oq O 34 18
110.00 9 37 7

110.00 1 20 9

DIFFEKgENTIAL CCRR_CTION5

TOE-1.4836 TRA 7.1932 TC3-1.|844 _AU |.043_

ROE .4117 RRA .3593 RE3 ",0209 FAU .00640
FOE -.4078 FRA |.7657 FC3 -.0841 _SP 19099

130E 1.5397 BRA 7.L:_22 6C3 |,1846 FSP -394

OIST_NC.E 605.737

LOt. 148.16 VL 26.048 GAL 14.99 AZL 91.43 P_ 307.73 SHA 118.8_ ECC .35003 INC 1.4339 Vl 30.137

LOP 95.90 VP _6.740 GAP 19.79 A2P 90.88 TAL _47.35 TAP 95.08 RCA ??.23 APO 160.4_ V2 35._17
GP -11,04 ZAL 38.20 YAP 168.47 ETS 256.35 ZAE 129.74 ETE 189,50 ZAC 172.30 ETC 28.47 CLP 176.66

OLA 17.53 RAL 111.14 RAO 6569.3 VEL 13.684 PTH 2.50 VHP 12,835 DPA 13.33 RAP 93.23 ECC 2.0847

L-I Title INJ LAT INJ LONG _NJ RT AS( INJ AZNTH [NJ T_tA_ PO CST TIN ZNJ 2 LAT INJ 2 LONG

3088.98 -27.35 102.86 1.57 82.34 7 26 25 2489.0 -28.12 94.28

4575,L_Z 1t.84 193.23 349.91 64.09 24 35 E9 3975.2 8.26 186.39

2793.78 -29.15 81,41 1.83 83.07 8 53 2 2193.8 -29.80 72.67
4345.65 13.47 175.53 349.08 63,06 1 46 44 3745.7 9.75 168.71

2510.19 -33.86 60.45 2.41 84.97 10 18 57 1910._ -34.jO 51,22

4202.01 |7.63 I62.30 346.75 60._3 _ 50 11 3602.0 13.54 155,58

MZO-COURSE EXECUTION ACCURAC_ ORbiT OETERM_NATION ACCURACY

SGT 5756.4 _ 39_.3 S_3 116._ ST J910.6 SR 301.3 SS 539.3

RRT .5170 RRF ,_49 RTF ,9713 CRT -.3071CR5 .3572 CST -.9984

SGB 5770.0 1_3 .001] R13 .9714 LSA 1987.3 HSA _87.4 SSA 1_.9

_I 5760,0 SG2 3_8.2 THA 2.04 ELi 1912.9 EL2 286.4 ALF 177.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69J

LAUNCH DATE _EB 17 1969 FL|GHT T|ME 2|4°00 ARRIVAL DATE SEP J9 |969

HELIOCENTRIC CONIC 0ISTANEE 609.428

RL 147.84 LAL ,00 LOL 148.16 VL Z6.015 &AL 16.40 AZL 91.74 HCA 310.96 5_4A 1|8.64 ECC ,3680D INC 1.7389 Vl 30.137

RP ]07.58 LAP 1.31 LOP 99,13 VP 36.724 GAP 20,95 AZP 9|.|4 TAL J46.30 TAP 97.26 RCA 74.98 APO 162.30 V2 35.225

RE 2D3.88D GL -4.97 GP -10.87 ZAL 36.89 ZAP 168.27 ETS 2§1.0! ZAE 129.50 ETE 189.10 ZAC 170,27 ETC ?4.39 ELP 175.58

PLANE TOCENTR[E CONIC
C3 76.332 VHL _.737 OLA 16.80 RAL 1|?,48 RAO 6569.5 V[L 14,060 PTH 2.56 VHP 13.539 OPA 13.55 RAP 95.42 EEC 2,2562

LNCH AZHTH LNCH TIt4? L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AS'I4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 47 27 3096.?5 -?7.28 103.38 5.26 8?.09 7 39 3 ?496.3 -28.09 94.8J

90.00 ?3 17 ?6 4637.14 13.65 196.68 553.36 64.95 24 34 43 4037.! 10.16 JR9.94
1OO.00 8 18 Zl 2803.ii -79.07 82.09 5.53 B?.72 9 5 4 7203.! -29.77 73.36

100.00 0 33 9 4405.52 J5.78 179.04 352.56 63.99 | 46 ]5 3805.5 I1,67 177.12

110.OO 9 47 42 2523.56 -33.77 61.48 6.15 84.36 10 ?9 46 1923.6 -34.18 52.26

liD.D0 ! 213 17 4257.83 19.49 165.57 350.28 61.34 ? 31 15 3657.8 15.51 158.7!

DIFFERENTIAL CORRECTIONS NIO-COLM.gplE EXECUTION ACCURACY ORBIT OETERt41NATION ACCtAQACY

TDE-1.7|77 TRA 7.8?42 TO3 -.9639 8AU .9838 S(;T §7_.2 Sr_R 375.6 :_3 I|Z.7 ST 1964.0 SIR 788.6 SS 560.0
ROE .4249 RRA .3637 Re3 -.0145 FAU .00487 RRT .4979 RRF .4882 RTF .9746 CRT -.3405 CRS .3790 CST -.9990

FDE -.4431FRA 1.8319 FC} -.0547 BSP |gJJ5 SC_ 5742.5 R23 .D015 R13 .9746 LSA _44.5 MSA 271.7 SSA J0.3

BeE 1.769_ 8RA 7.83?7 8C9 .9640 FSP -]83 5(;I 5733,2 _2 325.5 THA J.B8 ELI 1966.5 EL? 771.0 ALF |77.08

LAUNCH DATE FEB 17 1969

HELIOCENTRIC CONIC

FLIGHT TIN? 216,00 ARRIVAL OAT£ SEP 21 1969

OISTANCE 612.689

RL 147.84 LAL .00

RP 107.56 LAP 1.49

ec 205.508 GL -5.45

PLANETOCENTRZC CONIC

C3 88.897 VHL 9.4?9
LNCH AZNTH LNCH TIME

90.00 6 58 33

9O.OO ?3 15 48

IDO.OO B 28 5A

I(30.00 0 32 3

110.00 9 57 7
110.O0 1 20 20

CIFFERENTIAL CCIR_ECTIOI_L._
TOE-1.9644 TRA 8.3103 TC3 -.7642 BAU .9084

ROE .4395 R'RA .3682 RE3 -.0090 FAU .00313

FOE -.4790 FRA 1.9459 FC9 -.0304 8SP 19100

DOE 2.0129 8RA 8.5183 BE3 .7643 FSP -372

118.47 ECC .38814 INC 2.0755 Vl 30.137

99.57 RCA 77.49 APO 164.45 V? 35.23?

l_,89 ZAC 168.77 ETC 21.80 CLP 174.45

LO.. 148.16 VL E3.964 GAL 17._ AZL. 9"_.08 NCA 314._3 ._4A
LCP |02.37 VP ]6.708 GAP _'_.15 AZP 91.43 TAL 145.37 TAP

GP -10.72 ZAL 35.73 ZAP 167.95 [TS 145.64 ZA_ 129.L:_0 ETE

0LA |6.14 RAL 113.67 RAO 6369.7 VIEL 14.500 PTH 2.63 VHP 14.330 0PA 13.73 RAP 97.55 EC( ?.4630
L-I TINE INJ L.AT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

3106.34 -27.18 104.1! 8.80 81.74 7 50 19 ?506.3 -28.04 95.55

46_N_.24 13.33 200.4! 336.73 65.90 24 34 4 4096.? 11.94 193.37
78J4.97 -28.97 82.96 9.09 82.77 9 15 49 ?715.0 -?9.73 74.74

4462.85 |6.97 182.47 555,93 63,0! 1 46 ?6 _862.9 13.46 175.44

?538.94 -33.66 62.67 9.76 83.67 JO 39 ?6 1938.9 -34.17 53.47

4311.64 21.71 168.79 353.74 62.54 Z 3? 11 3711.6 17.36 161.78

MIO-COJRSE EXECUTION ACCURACY ORBIT OETER_4INATION ACCURACY

S_T 5699.8 SGR 354.8 SC,3 109.4 ST 2008.9 SR 276.0 SS 587.2
RRT .4746 RRr .4674 RW .9779 CRT -.3713 CR5 .4000 CST -.9994 :

5710.8 _23 .0021RI3 .9779 LSA 2094.0 MSA 256.3 SSA 9.8

8_J 570_.3 ._,2 317.1 THA 1.7'0 ELi ?O11 .5 EL? _56.0 ALF 177.03

L_UNCH DATE FEB 17 1969

HELIOCENTRIC CONIC

RL 147.84 LAL .DO

RP 107.54 LAP 1.66

RE _07.111 GL -§.88

PLAN_TOCENTRIC CONIC

C3 104.161 VHL I0,_06

LNCH A_MTH LN_H TIME

90.00 7 8 15

90.00 23 14 14

10(3.00 8 38 8

JOO.OO O 30 58

110.00 10 5

110.00 I 20 13

FLIGHT TIWE 218.00 ARRIVAL DATE SEP 23 J969

DISTANCE 615.410

LOt. 148.|6 VL 25.954 GAL 19.69 AZL 98.45 I._A 317.43 SMA 118.31 ECC .41078 INC 2.4513 V! 30.137

LOP 105.61 VP 36.693 GAP 23.7_ AZP 91,81 TAL 144,59 TAP 102.02 RCA 69,71 APO 166,90 v2 35.138

GP -10.57 7AL 34.74 ZAP 167.48 £T5 _40.33 ZAE 128.8_ £TE 188.67 ZAC 166.32 ETC Z0.05 CLP 173.25

_LA 15.54 RAL !14.69 RAO 6570.0 VEL 15.017 PTH ?.70 VHP 15.274 OPA 13_87 R_P 99.61 ECC 2.7J42

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PC) CST TIM ]NJ ? LAT INJ 2 LONG

3118.84 -_7.06 I03.DO 12.18 81.31 8 0 14 7518.8 -27.98 96.45

4752.33 J6.86 203.8Z 359.98 66.91 Z4 33 26 415Z.3 13.59 196:67

2828,99 -28.83 83.9_ 12.48 81.75 9 ?5 17 ??79.0 -29,67 75.27
4517,A4 18.50 183,80 359.23 66,10 I 46 15 3917.4 15,12 J7_,64

1556.02 -33.53 63.99 13.22 82.90 I0 47 58 4956.0 -34.14 54.80

4963.17 22.79 171.95 357.09 63.8| ? 32 56 3763,2 19.09 164,78

DIFFEI_NTIAL CORRECTIONS

TDE-2.7261 TRA 9.?583 T_3 -.5847 8AU .81A?

ROE .4557 RRA .3634 RC3 -.0046 FAU .00127
FOE -.§167 FRA ?,0_09 rc3 -.0105 8SP 19075

BOE 2.1723 8RA 9.2655 8C3 .5847 FSP -361

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3664.9 S_R 333.0 SG3 106.3 ST 7045.1 SR ?63.7 SS 606.4

RRT .4455 _ .4409 RTr .9810 CRT -.4011CRS ,4215 CST -.9996

SG8 3674.7 R'_3 .DO29 RI3 .9810 LSA 2135.8 MSA 241.4 5SA 9.2

,SGJ 3666.8 S_2 298.0 THA J ,50 ELI ?047.9 EL2 241 .? ALF 177.00

LAUNCH 0ATE FEB 17 1969 FLIGHT TIME LP20.00 ARRIVAL OATE 5EP 25 1969

HELIKENTRIC CONIC DISTANCE 617.445

RL 147.84 LAL .DO LOL 148.16 VL ?5.926 GAL 21.63 AZL 92.88 HCA 320.66 SMA

RP 107.53 LAP l.B? LOP 108.86 VP 36.678 GAP 23._ _ZP 92.23 TAL IA3.99 TAP

RC 208.690 GL -6.26 GP -10.43 ZAL 33.91ZAP 166.83 ETS 235.|3 ZAE 128,36 ETE

PLANETOCENTRIC CONIC
C3 122.855 VHL 11.084 OLA 15,01 RAL 113.53 RAO 6570.3 VEL 15,627 PTH _,78 VHP

LNCH AZI47M LNCH TIME L-I TIME INJ LAT

90.00 7 16 33 3133.39 -76.90

90.00 23 12 41 4805.Z0 18.74

100.OO 8 46 ? ?844,83 -78,67

IDO.O0 0 29 50 4568.99 19.90

1_O.OO I0 17 26 ?574.50 -33.36

110.O0 I 19 55 4412.09 24.?3

DIFFERENTIAL CCI_R1ECTIONS
TDE-?.5035 TRAJO.0776 TC3 -.4739 8AU .6967

ROE .4740 R_A .3561 RE3 -.0012 FAU-.OOO83

FOE -.555_ FRA ?.1_6 FC3 .DO59 B,_° J_OJ3

eOE 2.5480 8RAI0.0839 8C3 ,473g FSP -351

118.15 ECC .43633 INC 2.8766 Vl 30.137

104.65 RCA 66.60 APO 169.7! V? 35.243
188.43 ZAC j64.44 ETC 18.81 CLP 171.95

16.239 OPA 13.98 RAP 101.58 ECC 3.0219

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

106.04 15.36 80.81 8 8 46 ?533.4 -77.90 97.51

207.08 3.08 67.96 _4 3_ 47 4205.? 15.09 199.8Z

85.13 15,68 81.17 g 33 ?7 7244.8 -29.60 76.45

188.99 ?,36 67.28 I 45 59 9969.0 16.64 181.71

65,40 16.48 82.08 I0 55 20 1974.5 -34.10 56.24

175.03 .29 65.12 2 33 27 3612.1 20.67 167.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SAT 5625.5 S(,R 310.4 $63 103.3 57 2072.1 5R 751.6 SS 633.1
RRT .,/085 _ .4064 RTF .9841 CRT -.4_O8 CRS .4440 CST -.9998

.S_ 5634.1 R23 .0037 R13 .9841 LSA 7169.4 MSA 226.8 SSA 8.7
s(,! 5626.9 s(;2 283.3 THA 1.79 FLJ 2074.9 EL? 226.8 ALF 176.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693

LAUNCH DATE FEB ;B 1969

H£L ]OCENTR IC CONIC

RL 147.87 LAL .00

RP ;DS, 3] LAP ].44

RC 51.091 GL 7,30

PLANETOCIrNTRIC CONIC

C3 E8.241 VHL 3.314

LNO4 ArNTH LNCH TIME

90.00 O 34 59

90.00 J 5 27 8

IEO.O0 Z 2 2

;00.00 J6 42 46

110.00 3 E3 12

JlO.OO 17 38 6

FLIGHT T|NE 70,DO ARRIVAL DATE APR 29 1969

OISTANCIr ]64.900

L_ ;49.;7 VL 26._09 GAL -7.55 AZL 88.54 HEA 81.J2 SNA

LOP 23J.26 VP 37.064 GAP -IJ.8§ AZP 69.80 TAL 206.09 TAP

GP 14.62 ZAL ;36.99 ZAP J7,09 £T5 304.86 ZAE J47.76 ETIr

J23.]O ECC .23723 ;NC 1.4556 VI 30,131

288.L_ RCA 94.05 APO ;52.55 V2 34.980

;4.75 ZAC 126.52 ETC J50.73 CLP _ -8.95

OLA J1.33 RAL 7.83 Rk0 6368.l VEL JZ.252 PTH Z.20 VHP

L-X T_NE |NJ LAT ZNJ LONG |NJ RT A_ _NJ A214TH |NJ T|I_.

2658.03 -27.28 7J.54 239.20 97,88 I 19 17

4583,4| |2.08 193.7! 233.06 64.19 ;6 43 32

2377.26 -26.60 50.67 238.97 99.08 2 41 39

4339,39 13.27 175.16 232.46 62.97 17 tiff 6

2123.29 -32.J1 30.61 238.20 102.40 3 58 35

4;66.14 J6.41 160.24 230.68 59.58 ;8 47 32
DZFFIrR1ENTTAL CORRECTIONS

TOE -.2129 TRA -.3266 TC3 .4873 8&U .I_"18

RO( -,3446 RRA .18;| RC3 .1527 FAU .03907

FOE -.D408 FRA -.2036 FC3-J.;977 88P J933

.4050 8RA .3735 Be3 .5J07 FSP -282

_AUNCH DATIr FEB ;B ]969

M]0-CCURJI[ EXECUT|CN ACCURACY

_f 1570.8 _ 451.7 _3 JI1.7

RAT .3Lw_l _ -.402J RTF -.6557

Sr_ 8(_.7 _ -.O_R el3 -.6829

SG! 695.8 _,Z 4|2.2 THA J9.25

8,_07 DPA 27.35 RAP 34.80 IrCC J.4648

PO CST TZN IN; 2 LAT ;NJ 2 LCNG
E058.0 -25.9; 63,|4

3983.4 8.5; ;86.85

1777.3 -27.05 42,2J
3739.4 9.54 168.36

;523.3 -]0.07 2;.99
3566.; 12.25 ;53.6J

OI_|T OETERI4|NATION ACCURACY

ST 254.0 SR ]76.3 S5 63.O

CRT ,8254 CR5 -.3627 CST -.74j0

LSA 438.0 NSA 13;.7 SSk 29.6

IrLl 436.9 IrL2 ;23,5 ALF 38.02

HEL |OCENTRIC GONIC

RL |47.87 LAL .OO

RP J08._ LAP |.27

RC 52.697 GC 6.57

PLANE TOCENTRJC CONIC

C3 26.948 W4L 5,|91
LNO._ AZIATH LNG,4 TZNE

9O.OO O 40 5J

90.OO 1} 1J 50

100.OO 2 7 9
;00.00 16 28 13

ii0.O0 3 215 40

1;0.00 17 25 12

O IFFIrR[NT IAL CClRREC T_CNS

TOE -.J998 TRA -.3067 TC3 .5186 _ .2_'_J

ROE -.3315 RRA .1881 RC3 .jS,IlO FAIl .04274

F01r -.0793 FRA -.25_ FC3-J ,3730 _ L=O|3

BO£ ,38/0 BRA .3615 BC3 .5610 FSP -324

FLIGHT TINE 72.00

016TN4CEJ91,665

LOL 149.17 VI. _.990 GAL -7._2 AZI. 88.73 HCA 85.3! SMA

LCP 234,47 VP 37.194 GAP -10,93 AZP 8_.gO TAL _07._2 TAP

GP |5.58 ZAL |_.65 ZAP J9.19 ITS 3JO.J| ZA_ |46.8J [TE

DLA 10.04 RAL 6.65 R_ 6_.J V_L J2,|79 PTH 2.|9 VHP 7.714 0PA 28.47 RAP ]5.02 ECC J,4433

L-Z TINE ZNJ LAT |NJ LON_ XNJ RT A_C ZNJ AZNTH IN; T|ME PC) CST TIN IN; 2 LAT IN; 2 LONG

L_O3.63 -L_.72 67.M 236.56 _.75 | 24 J4 L_O3.6 -25.J0 59.37

4614,49 13,00 |95.54 23J.18 64.62 16 28 43 40;4.5 9.47 J88.63

2325._ °27.99 46.93 236._O |00.9_ 2 45 54 J725.3 -26.|9 38.59
4_.07 |4.|5 J76,84 2_0,6D 63.39 J 7 4| I 3768.| J0.47 J69.99

R076.45 -3|.37 27.16 235.42 |04.32 4 J |6 J476.4 -29.09 18.70

4|$9.67 J7.21 |6|._ _18.89 60.00 J8 35 J 3589.7 13.|0 154.90

N_O-C(XJR_ [_ECUTZON ACCURACY ORBIT DETERN|NAT|ON ACCURACY

SGT 685,2 8_ 485.2 _3 |25.8 ST 244.3 SR 37J.3 $$ 86.J

RRT .3_O'Z R_F -.4_J7 RIT" -.6666 CRT .6|80 CR5 -.5499 CST -.8682

8_.2 R_ -,076J R|_ -.7000 LSA 43;.3 NSA 1)3.9 SSA 5;.9

_J 7|6.9 _ 4|4.8 THA 21.10 EL; _27.4 EL2 |22.J ALF 58.89

ARRIVAL DATE NAY I 1969

124.43 ECC .22805 IN_ J.2728 VJ ]0.;31

292.83 RCA 96.06 AFO ;52.8! V2 34.967

16,66 7AC 128,511rTC 149,69 CLP -Jl.]2

LAUNCH DATIr FEB 18 1969 FLIGHT TIM_ 74.00 ARRIVAL OATIr NA_ 3 ;969

I_EL|OCENTRIC CONIC DISTANCE ;98,4;7

RL J4T.87 LAL .00 LOL |49,17 VL 27.153 GAL -7.5; AZL 86.9J PiCA 88.50 SHA ;25.47 ECC .21999 INC 1.0917 Vl 30.131

RP ;OB.4ZLAP 1.09 LCP 237.66 VP 37.290 GAP -;0.06 AZP 89.97 TAL _08.9_ TAP _97.42 RCA 97,67 APO ;53,07 VZ 34.954

RE 54.398 GL 5.79 GP 16,64 ZAL 140.25 ZAP 2;.74 IrTS 3;4.4J ZAE ;46.05 IrTE J8,75 ZAC 128.]4 [TC ;48.66 CLP -14.20
PLANETOCIrNTRIC CONIC

C3 25.878 VHL 5.087 OLA 8.72 RAL 5.58 RAD 6568.0 VEL |2.J35 PTH _.17 VHP 7.254 DPA 29.64 RAP 35.08 IrCC ;.4259

LN(J._ ATNTH LN_H TIME L-I TIME IN| LAT IN| LONG IN| RT AS( |NJ A2'NTH JNJ TINE PO CST TIN IN| 2 LAT IN| 2 LONG

90.00 O 47 6 2550.79 -26.05 63.94 234.18 |01.50 1 29 37 1950.8 -24.20 55.75

90._0 14 57 5 4647.22 13.94 197.48 229.56 65.;0 16 14 32 4047.2 10.47 190.52

JOO.OO 2 J2 4I 2274.76 -27._8 43.34 133.69 ;02,72 Z 50 36 |674.8 -25.25 35.;2

I00.O0 J6 14 ;I 4398.49 J5.07 J78,63 229.00 63.88 17 27 29 3798.5 ;;.44 17; .7_

110.00 3 30 36 20]0.95 -_O,56 23._6 232.92 106.|2 4 4 27 1430.9 -28.05 J5,57

lJO.OO 17 12 46 4215.06 18.07 163.06 227,35 60,48 |8 23 J 36;5.; ;4.00 156,3J

DIFFIrRENTIAL CORRECTIONS NID-CCUR_E EXECUTION ACCURACY CRBIT DIrTIrRNINAT_ON ACCURAC_

TOIr -,18F_ TRA -.2925 TC3 .5653 BAU .2109 SGT 6_N_.9 _ 46;.6 SG3 |4|.5 ST 232.8 SR 363.9 S] 114.2

ROE -.3175 RRA .;964 Re3 .2284 FAU .04683 RRT .3_'Z _ -.5047 RTF -.6750 CRT .8066 CR5 -.6501 CST -.9249

FOE -.1254 FRA -,_068 FC3-1.5666 BSP L_089 S_ 847.2 R_5 -,089_ R13 -.7166 LSA 423,9 NSA J37.2 SSA 33.8

BOlt .36_0 BRA .3323 BE3 ,6097 FSP -37J 8GJ 737.| _62 417.5 THA 23.28 IrLJ 4;4.8 IrL2 120.7 ALF 59.90

LAUNCH DATE FEB ;8 1969 FLIGHT TINE 76.00 ARRIVAL DATE MAY ] ;969

HEL_OCIrNTRIC CONIC DISTM_[ _05.150

At. ;47.87 LAL .OO LOL 149.17 VL 27.297 GAL -7.49 A2'L 89.09 PtC4 91.68 5NA

RP 108.45 LAP .91LCP 240.85 VP 37.383 GAP --9.L_'_ 421 _ gO.03 TAL 2J0.28 T4P
_26.41 ECC .21294 INC .9112 VJ 30.131
_O1,96 RCA 99.49 APO 153.33 V2 34.942

RC 56.186 GL 4.94 GP 1T.8; ?*L |41.70 ZAP 24.43 ET$ 317.96 ZAE 145.47 IrTE 21.06 ZA( 127.97 ETC 147.66 CLP -17.00
PLAMETOCENTR|C CCN_C

C; 24.990 _ 4.999 OLA 7.39 RAL 4.64 RAO 6568,0 VEL J2.0_8 PTH 2.|7 VHP 6.826 DPA ]0.86 RAP ]4.95 ECC 1.4113

LNCH AZHTH LNCH TIME L-I TIME IN; LAT IN; LONG [NJ RT ASC IN; A_4TH JNJ TIME PO CST TEN IN; 2 LAT IN; 2 LONG
90,00 O 53 45 2499.55 -25.3; 60.37 232.07 103.14 ; 35 24 1899.5 -23,25 52.]0

90.00 ;4 42 56 4681.23 |4.9| |99.51 L_8.18 65.64 16 O 57 4081.Z 11.50 192,49

|IX_.O0 2 18 38 2225.75 -26.50 3_.91 2_|.74 |04,37 2 55 44 ;625.8 -24.26 3;.82

100.00 ;6 O 44 4430.26 16.02 180.52 127.65 64.42 |7 J4 34 3830.3 12.44 ;73.55

110.OO 3 34 59 J986.83 -29.69 _0.73 230.70 107.78 4 8 6 1386,8 -26.97 12.59
110.00 17 0 52 424J.95 ;8.97 |64.63 _'_6.05 61.01 J8 11 34 364;.9 14.95 157.81

OIFFIrR_NTIAL CC_RECTIONS NIO-(,_URSiE EXECUTION ACCURACY ORBIT DETIrRNINATION ACCURACY

TOE -.I 7;8 TRA -.2784 TO3 .5957 8AU .2191 .%T 705.0 _ 502°0 S_3 ;59.0 ST 220.0 SR ]]3.9 5S 146.3

ROIr -.]023 RRA ._059 RC3 ._744 FAU .0§;36 RRT ,4382 RRF -.5600 RTF -,6804 CRT .7897 CR5 -.7063 CST -.951 5

FOIr -.180; rRk -.3661 FC3-|.7795 BSP 2162 S_B 865,4 1_3 -.1043 RJ3 -.7328 LSA 416.9 NSA 141.5 SSA ]5.4

_Olr .347T _RA .3463 8C5 ,6558 FSP -425 S_; 756.4 S(;2 4L_0.5 THA 25.84 ELI 599.J EL2 ;19.7 ALF 60.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69}

LAUNCH DATE FEB JB 1969 FLIGHT TIHE 78.00 ARRIVAL 0ATE MAY 7 |969

H_L IC_[NTR|C CONIC

RL 147.87 LAL .O0

RP |08.49 LAP .73

RC 58,051 GL 4.04

PLANE TC(ENTR 1( CONIC

C3 24,253 VHL 4,925
LNCH AZNTH LNCH TIME

90.00 1 0 47

90.00 14 29 26

I00.00 2 Zfl 0

I00.00 15 47 54

110.O0 3 39 49
110.00 16 49 34

0]STANCE 21|.864

LOL 149.17 VL 27.425 GAL -7.49 A?L 89.27 HCA 94.86 S_A

LOP 244.03 VP 37.465 GAP -8.43 A?P 90.06 TAL Z11.56 TAP

GP 19.10 ZAL 143.05 ZAP 27.34 £TS 320.96 ZA£ 145.04 ETE

127.26 ECC .20679 JNC .7302 Vl 30.131

306.43 RCA 100.94 APO 153.57 V2 34.929
23.64 ZAC 127.41ETC 146.69 CLP -19.94

DLA 6.06 RAL 3.63 RAO 6568.0 VEL 12.068 PTH 2.16 VHP 6.429 0PA 32.14 RAP 34.61 ECC 1.3991

L-I TIE INJ LAT INJ LONG INJ RT ASC ZNJ A2'NTH |NJ TII,_ PC) CST TIM ]NJ 2 LAT INJ 2 LONG

2449.83 -24.49 56.95 230.21 104.67 I 41 36 1849.8 -22.24 49.01
4716.21 15.88 L_1.62 227.06 66.24 15 48 3 4116.2 12,53 194,54

2178.22 -25.65 36.63 39.86 I05.90 3 1 18 1578.2 -23,23 28.67

4463.08 16.97 182.49 226.54 65,02 17 2 17 3863.1 13.46 175.45
1944,0§ -28.76 17.74 228.75 109.33 4 12 13 1344.1 -25.65 9.77

4270.01 19.88 166,_9 L=25.00 61._" 18 0 44 3670.0 15.94 159.39

OIFFERENTIAL CCIRRECTIONS
TOE *.1575 TRA -.2669 TC3 .6186 BAU .2268

ROE -.2854 RRA .2168 RC3 .3266 FAU .056_7

FOE -.2448 FRA -.4302 FC3-2.0122 8SP 2_](3

BO£ .3259 BRA .3438 BC3 .6995 FSP -484

LAUNCH DATE FEB 18 1969

HELIOCENTRIC C_N|C

RL 147.87 LAL .00

RP 108.53 LAP .54

Re 59.985 GL 3.08

PLANETOCENTRJ( CONIC

C3 23.640 VHL 4,862
LNCH A2'MTH LNCH TII_

go.OO I e 13

90.00 14 16 37

100.OO 2 3I 47

100.00 15 35 44

110.00 3 45 7
110.00 16 38 53

DIFFERENTIAL CORA_.CTION$

TOE -.1420 TRA -.2570 TC3 .6349 BAU .2348
ROE -.2659 RRA .2_34 RC3 .3859 FAU .06188

FOE -.3218 FRA -.5OOO FC3-2.2663 9_ ¢= 2333
.3015 BRA .3445 9C3 .7429 FSP -554

HI0-COURSE EXECUTIGN ACCURACY

SGT 7138.7 _ 527.3 _3 178.4

RRT .4753 _ -.6160 RT[ -.68£2

SGB 883.4 RZ3 o.1203 RI_ -.7490

5G1 774.7 SG_ 424.4 THA 28.87

FLIGHT TINE B0,O0

DISTANCE 218.534

ORBIT DETERNINATION ACCURACY

ST 206.6 SR 340.8 SS 182.1

CRT .7654 (RS -,7385 CST -.9634

LSA 41|.1H5A 146.9 SSA 36.6

ELI 380.3 EL2 119.1ALF 62.14

ARRIVAL DATE MAY 9 1969

I?.8.02 £CC ,20146 INC .5476 Vl ]O.131

310.82 RCA 102.23 APO 153.81 V2 34.917

26.56 ?AC 126.62 ETC 145.60 CLP -23.05

LCI. 149.17 VL 27.538 GAL -7.48 AZL 89.45 HCA 98.05 9AA
LOP 247.21 VP 37.536 GAP -7.67 A2'P 90.08 TAL 212.77 TAP

GP 20.51 ZAL 144._8 ZAP 30.48 ET$ 323.55 ZN[ 144.76 ETE

OLA 4,72 RAL 3.16 RAO 6568.0 VIEL 12.042 PTH 2.15 VHP 6.063 OPA 33.47 RAP 34.03 ECC 1.389l
L-I TINE INJ LAT INJ LCNG ZNJ RT AS( INJ A2_4TH INJ TIH_ PO CST TIM INJ 2 LAT INJ 2 LONG

2401.57 -23.62 5_.f_ _8.60 106,08 1 48 15 18OI.6 -21.19 43.86

4751.96 16.85 L=0_.79 L_26,|7 66.90 I5 35 49 4152.0 13.57 196.64

2132.04 -24.75 33.49 228.23 107,31 3 7 19 1532.0 -22.15 25.66
4496.72 17.93 184.53 225.67 65.67 16 50 41 3896.7 14.49 177.42

1902.5_ -27.79 14.90 L_7.06 110.76 4 16 50 1302.5 -24.71 7.06

4299.00 20.81 168.O3 224.18 62.25 17 50 32 3699.0 16.93 161.05

MI0-CObWSE EXECUTION ACCUWACY ORBIT DETE_INATION ACCURACY

.%T 70e.£ SC.R 559.1 .%3 199.8 ST 191.5 SR 324.0 SS 222.0

RRT .5094 RRF -.6715 R1T -.6822 CRT .7293 CR$ -.7550 CST -,9662

.%B 90E.Z R'Z3 -.1341 RI3 -.7676 LSA 407.6 HSA 152.8 5SA 37.4

•%1 793.6 .%2 4L_9.3 THA 32.45 ELI 357.I EL2 JIB .9 ALF 63.52

LAUNCH OAT[ FEB 18 1969 FLIGHT TD,_ 82.00 ARRIVAL DATE MAY 11 1969

EL IOCENTRIC CONIC

RL 147.87 LAL .00

RP 108.57 LAP .36

RC 61.98| GL 2.07

PLAN[TOCENTRIC CONIC

C3 23.129 VHL 4.809

LNCH ATHTH LNCH TIME

90.00 1 16 6

90.00 14 4 27

1130.00 2 39 !
100.00 15 24 13

110.00 3 50 54
110.00 16 28 49

DIFFERENTIAL CORRECTICN5

TOE -.1292 TRA -._522
ROE -.2440 RRA .2431

r0E -.4091 FRA -.5712

BOE .2761 BRA .3503

LAUNCH DATE FEB 1B 1969

OISTAN(E 225.220

LOL 149.17 VL 27.636 GAL -7.47 AZL 89.64 H_A 101.23 .T,_A 128.69 ECC .19684 INC .3623 Vl 30.13!

LOP 250.39 VP 37.598 GAP -6,95 AZP 90.07 TAL 213.88 TAP 315.10 RCA 103.36 APO 154.02 V2 34.906

GP 22.06 ZAL 145.36 ZAP 33.84 ETS 325.85 ZAE 144.57 ETE 29.85 ?AC 125.60 ETC 145.01CLP -26.33

0LA 3.39 RAL 2.62 RAO 6567.9 VEL 12.021 PTH 2.I5 VHP 5.728 OPA 34.85 RAP 33.18 £CC 1.3_06

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ 4_WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2354.53 -22.70 50.55 227.24 107.40 l 55 20 1754.5 -20.11 42._3

4788.33 17.80 206.03 225.51 67.61 15 24 15 4188.3 14.61 198._!

2087.05 -23.81 30.48 226.85 108.63 3 13 48 1487.1 -21.04 _2.78

4531.03 16.68 186.63 225.03 66.38 16 39 44 393J.0 15,52 179.45

1862.09 -26.76 12.19 225.63 112.08 4 21 56 1262.I -23.55 4.52

4328.76 21.74 169.83 223.58 62.95 17 40 58 3728,8 17.94 162,77
HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .6377 BAU .2417 SC.,T 700.3 SGR 5g_q.J SG3 222.8 ST 179.4 SR 303.7 SS 264.1

RC3 ,4520 FAU .06775 RRT ,5349 RRF -.7238 RTF -.6731 CRT ,6813 CRS -.7585 CST -.9625
FC3-2.5359 BSP 2392 .%B 921.0 _3 -.1487 RI3 -.7851 LSA 409.4 MSA 158.6 $SA 37.7

BC3 .7816 FSP -626 .%1 811.0 .%2 436.3 THA 36.75 ELI 331.6 EL2 120.3 ALF 64.49

FLIGHT TIME 84.00 ARRIVAL DATE MAY 13 1969

H[LIO(ENTRIE CONIC

RL 147.87 LAL ,130

RP 108.60 LAP .17

RC 64.032 GL I .GO

PLAN[ TOCENTR IC CONIC

C3 22.701 VHL 4.765

LNO_ AFNTH LN_H TIME

90.00 1 24 27

90.00 13 52 55

100.00 2 46 45
IGO.GO 15 13 18

110.GO 3 57 11
110.00 16 19 2J

DIFFERENTIAL CORRECTIONS

TOE -.1179 TRA -.2515 TC3 .6_87 BAU .2488

RDE -.2187 RRA .2581 RC3 .5_60 FAU .07396

r0c -.5087 FR_ -.6437 FC3-2.8206 BSP 2457

BOE .2485 BRA .3604 BE3 .8197 FSP -704

OISTANCE 231.859

LOL 149.17 VL 27.7_2 GAL -7.46 AZL 89.83 HCA 104.40 5HA 129.28 ECC .19285 INC .1726 Vl 30.131

LOP 253.57 VP 37.650 GAP -6.26 AZP gO.D4 TAL 214.88 TAP 319.28 RCA 104.35 APO 154,22 V2 34.894

GP 23.75 2AL ]46,]0 ZAP 37.4_ ETS 327.97 ZAE 144.45 ETE 33.59 ZAC 124.34 ETC 144.34 CLP -29.90

DL4 2.05 RAL Z.'_'_ RA0 6567,9 VEL 1_.003 PTH Z,J4 VHP 5.425 0PA 36.2_ RAP 32.03 ECC 1.3736

L-I TIME INJ LAT INJ LCN_ INJ RT AS(: ZNJ AZMTH INJ TIME PO CST TIM |NJ 2, LAT INJ 2 LONG
2308.48 -21.73 47.52 226.1_ 108.61 2 2 56 1706.5 _ -1_.99 39.92

4825.29 18.75 208,34 _5.08 68.38 15 13 20 4225.3 15.65 201.03

2043.03 -L_.8_ 27.59 L:_5.71 109.85 3 20 48 1443.0 -19.91 20.00

4565.98 19.82 I88.80 L='24.61 67.15 16 29 24 3966.0 16.55 181.53

18£2.56 -25.75 9.38 34.44 113.50 4 27 34 I222.6 -22.37 2.05

4359.21 L:_.67 171.71 LP'_5._I 63.71 17 32 1 3759.2 18.96 164.54
HIO-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 686.I SGR 645.6 ,%3 247.4 ST 169.3 SR 279.5 SS ]09.0

RRT .5499 RRF -.7718 RTF -.6562 CRT .6151CRS -.7493 CST -.9529

5(,8 942.1 K'23 -.1589 R13 -.8046 LSA 417.5 MSA 163.0 SSA 57.6

SGI 829.9 SG2 445,7 THA 41.85 ELI ]02.6 EL2 123.3 ALF 65.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4 |968-691

LAUNCH CATE FE6 18 I969 FLIGHT TIME 86.00 ARRIVAL CATE MAY 15 J969

HELIOCENTRIC CONIC

RL 147.87 LAL .00

RP 10_.64 LAP -.02

RC 66.131 GL -,13

PLANE TOCENTRIC CONIC

C3 22.343 VHL 4.727

LNCH AZMT H LNCH TIME
9O.O0 ] 33 20

9(3.00 13 41 57

IO0.O0 2 55 l

IOO.OO 15 2 58

110.00 4 4 1

I10,O0 ]6 tO 27

LOL J49.]7 VL 27.795 GAL

LOP 256.74 VP 37.694 GAP

GP 25.59 ZAL 147.08 ZAP

OlSTANCE Z38.470

-7.45 AZL 90.0? HCA |07.5fl SMA 129.80 ECC .18941

-5,61 AZP 89.99 TAL 215.76 TAP 3?3.34 RCA 105.2]

41.22 ET5 329.98 ZAE 144.35 ETE 37.80 ZAC ]27.83

CLA .71RAL 1.96 RAD 6567.9 VEL 11.988 PTH ?.14 VHP 5,153 DPA 37.75

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM

2763.I4 -20.7? 44.58 2?5.22 109.75 2 ]! 4 1663.1

4862,90 I9.67 210.71 224.86 69.21 15 3 O 4262.9

1999.69 -21.79 24.78 224.79 110.98 3 28 21 I399.7

4601.59 20.74 191.04 224.41 67.98 16 J9 40 4001.6

1783.69 -24.67 7.07 223.48 114.44 4 33 45 1193.7

4390.34 23.60 173.65 L::"d3.O5 64.52 17 23 37 3790.3

DIFFERENTIAL CCRRECTIONS

TeE -.1075 TRA -.2541 TC3 ,6085 BAu .2572

ROE -.IflgO RRA .2746 RC3 .E13oX') FAU .0P)053

FOE -.6237 FRA -.7174 FC3-3.1202 BSP 2566

BOE .2175 BRA .3741 BE3 .8609 FSP -792

MIC-COUR.T_ EXECUTION ACCURACY

S(;T 665.4 _ 703.4 ,.,%,3 273.6

RRT .5524 RRF -.8146 RTF -.6314

5GB 968.3 R'23 -.1592 RJ3 -.fl280

$51 853.6 _2 457.1 THA 47.87

INC .017] V] 30.]31
APO ]54.39 V2 34._83

ETC 143.82 CLP -33.50

RAP 30.54 ECC 1.3677

INJ 2 LAT INJ 2 LONG

-17.84 37.09

16.67 ?03.32

-IB.74 17.3i

I7.57 ]93.6_

-Z].]7 359.68

19,97 166.39

OR61T DETERMINATION ACCURACY

ST 16.0.7 SR 250.5 SS 358.2

CRT .5200 CRS -.7224 CST -.9367

LSA 433.8 MSA 165,3 SSA 37.1

ELI 268.7 EL2 129.O ALF 65.71

LAUNCH 6ATE FEB 18 1969 FLICHT TIME 88.00 ARRIVAL CATE MAY 17 1969

HELIOCENTRIC CONIC

RL 147.97 LAL .00
RP 108.67 LAP -.21

RE 68.274 GL -I.31

PLANETOCENTRIC CONIC

C3 22.04! VHL 4.695

LNCH AZMTH LNCH TIME

9O.O0 I 42 49

90.00 13 31 31

100.00 3 3 52

IO0.O0 I4 53 9

110.00 4 11 27

IlO.O0 16 2 4

01STANCE 245.05_

LOt. 149.17 VL 27.858 GAL -7.44 AZL 90.22 PICA 110.75 5MA 130.24 ECC .I8645

LOP 259.92 VP 37,730 GAP -4.98 AZP 89.92 TAL 216.53 TAP 327,27 RCA ]05.96

GP 27.55 ZAL 147.70 2AP 45.24 ETS 331.96 ZAE I44.E_] ETE 42.53 ZAC 12].06

OLA -,63 RAL 1,_4 RAO 6567.9 VEL 11.976 PTH 2.13 VHP 4.9J4 DPA 39.25

L-I TIME INJ LAT INJ LCNG INJ RT AS(. INJ A2'MTH INJ TIME PC) CST TIM

2218.17 -19.66 41.71 224.53 110._]O 2 19 48 1618.2

4901.29 E0.58 213.16 _24.85 70,11 14 53 12 4301.3

1956.73 -_0.72 22.04 224.09 112,04 3 36 29 1356.7
4637.96 21.65 193.36 224,42 68,87 16 10 27 4038,0

1745.21 -23.57 4.63 _"_2.73 115.51 4 40 32 II45.Z

4422,24 24.52 |75.67 _3.J0 65.40 17 15 46 3822.2

DIFFERENTIAL CORRECTIONS

TOE -,I019 TRA -._632 TO3 .5703 BAU .2659

ROE -.1552 RRA .2914 RE3 .6995 FAU .08702

FOE -.7483 FRA -.7840 FC3-3.4179 8SP 2654

BOE .I957 BRA .3927 Be3 .9025 FSP -978

INC .2226 vJ 30.J31
APO 154.53 V? 34.973

ETC ]43.49 CLP -37.47

RAP 29.69 ECC 1.3627

INJ 2 LAT INJ 2 LONG

-I6.65 34.3Z

17.69 205.68
-17.55 14.68

IB.59 185,91

-19.94 557.37

Z0.99 ]68.30

ORBIT DETERMINATION ACCURACY

ST 158.2 SR 218.3 SS 408.5

(RT .3937 CRS -.6687 CST -,9]BI

LSA 459.5 MSA 165.0 SSA 35.4

ELI 232.4 EL2 136.6 ALF 64._8

MIO-COLMS_ EXECUTION ACCURACY

S(,,T 636,7 ,$GR 770.5 SG3 299.9

RRT .53_ _ -.8506 RTF -.5970

SGB 999,5 Rw'd3 -.1503 RI3 -.8522

5G| 881.5 ,$G2 471.3 THA 54.92

LAUNCH DATE FEB 19 1969 FLIGHT TIME 90.00 ARRIVAL DATE MAY 19 1959

HELIC_ENTRIC CONIC

RL 147,97 LAL .00

RP 108,70 LAP -.40

RC 70.4_ 5L -2.57

PLANE TCwCENTRIC CONIC

C3 21.789 VHL 4,668

LNCH AZHTH LNCH TIME

90.00 1 52 59
"p_],OO 13 21 29

100.00 3 13 24

I00.00 14 43 46

l]O.OO 4 19 31

110.O0 15 54 8

LOL 149.17 VL ?7.910 GAL

LOP 263.09 VP 37.760 GAP

GP 29.65 ZAL 149.16 ZAP

DISTANCE 251.605

-7.42 AZL 90.43 HCA ]13.92 SHA

-4.38 AZP 99.82 TAL 237.]6 TAP

49.45 ETS 334.00 ZAE ]43.93 ETE

130.62 ECC .]8390 INC .4329 vl 30.I31

331.08 RCA 106.59 APO ]54.64 VZ 34,_6Z

47.76 ZAC I19.06 ETC 14_.37 CLP -4]._

DLA -1.99 RAL 1.86 RAC 6_67.9 VEL 11.965 PTH ?,13 VHP 4.708 OPA 40.74

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2173.19 -18.54 38.89 224.06 111.79 2 29 J2 1573.2
4940.69 21.47 215.70 225.05 71.08 14 43 50 4340.7

1913.79 -19,60 J9.34 223.60 113.03 3 45 18 1313.8

4675.32 22.55 195.78 224.63 69,84 16 1 41 4075.3

1706.82 -22.42 2.24 222.21 I16,50 4 47 58 1106.8

4455.06 25.43 177.78 223,37 66.35 17 B 23 3855.I

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TCE -,1007 TRA -.2776 TO3 .5J51 BAU .2766 St.,T _O2.3 SC.R 947.6 SG3 326.0

RC£ -.I161 RRA .3093 RC3 .7978 FAU .09333 RRT .4_31 RRF -.8805 RTF -.5J83

r0E -.9839 FRA -.8424 FC3-3.7094 BSP _773 S(,B 1039.8 R23 -.1277 R13 -.8776

6_E .1537 BRA .4149 BC3 .9496 FSP -964 SG1 919.0 S(,2 496,4 THA 62._

RAP 26,46 ECC 1.3596

INJ 2 LAT INJ Z LONG

-15.42 31.59

IB.69 208,13

-16.3] 12.09

19.60 ]88.?Z

-IB.68 355.10

22.02 170.30

ORBIT DETERMINATICN ACCURACY

ST 161.1SR 183.6 SS 461.0

CRT .2135 CRS -.5625 CST -.OO03

LSA 494.6 MSA 162.2 SSA 35,6

ELI 193.0 EL2 149.7 ALF 60.BI

LAONCH 0ATE FEB 18 J969 FLIGHT TIME 92.00 ARRIVAL CATE MAY ZI 1969

HELIOCENTRIC CONIC 0ISTANCE 258.127

RL 147,87 LAL .00 LOL 149.17 VL 27.953 GAL -7.39 AZL 90.65 PICA 117.09 SMA 1_0.92 ECC .IBI71 INC .6532 VJ }0.13J

RP 108.73 LAP -.59 LOP 266,26 VP 37.782 GAP -3.91 AZP 89.70 TAL 217.67 TAP 334.76 RCA 107.J3 APO 154.72 V2 34.653

RC 72.672 GL -3.90 GP 31.87 ZAL 148.44 ZAP 53,84 ET$ 336,14 ZAE 143.47 ETE 53,46 ZAC I16.82 ETC ]43,48 CLP -45.99

PLANE. TOCENTRIC CONIC

C3 21.579 VHL 4.645 0LA -3.38 RAL 2.0_ RAO 6567.9 VEL 11.957 PTH 2,|3 VHP 4.536 6PA 42.22 RAP 23.94 ECC |.3551

LNCH AZMTH LN_H TIME L-I TIME: INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC' CST TIM INJ _ LAT INJ 2 LONG
90.00 2 3 56 2127.77 -I7.37 36.06 223._0 I12.72 2 39 24 1527.8 -]4.14 29.97

90.00 ]3 IJ 48 4981.44 22,35 21_,37 _5.45 72.14 J4 34 49 4381.4 I9,70 210.70

100.00 3 23 42 1870.46 -18.42 16.66 _3.32 113.97 3 54 53 1270.5 -15.03 9,51

100.00 14 34 43 4713.98 _3.43 198.31 _5.06 70.89 15 53 17 4114.0 20.6] 1_.6_

llO.O0 4 28 20 1668.16 -ZI.23 359.87 2_1.89 117.44 4 56 8 1068,2 -17.38 352.95

110.00 15 46 33 4489.05 26.34 180.01 223.84 67.38 ]7 J 24 3_99,1 23.04 172.40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION _CCURACY

TDE -.1040 TRA -.2964 TC3 .4439 BAU .2906 S(;T 566.2 SGR 935.3 SG3 351.3 ST ]69.3 SR 15] ,0 SS 516.5

RCE -.O70B RRA .3253 RC3 .9042 FAU .09930 RRT ,3973 RRF -.9(]49 RTF -,4170 CRT -.067_ CRS -,3436 CST -.9869

rOE-I.0_05 FRA -.8912 FC3-3.9839 8SP 2956 S(;B 1093.3 R23 -.0925 RI3 -.9(]23 LSA 540.5 MSA 157.3 SSA 34.4

60E .1258 BRA ,4401 BC3 I .0072 FSP -I054 S(;1 97_.4 SG2 499.9 THA 7I .40 ELI ] 70.7 ELZ 149.4 ALF J64.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH CATE FEE I_ 1969 FLIGHT TIME 94,00 ARRrVAL 0ATE MAY 73 1969

HELIOCENTRIC CONIC

RL 147.87 LAL .00

RP 108.76 LAP -.77

RC 74.919 GL -5.33

PLANE TO_CENTRIC CONIC

C3 Zl,409 VHL 4.627 DLA

LNCH AZMTH LNCH TIME L-I TIME

90.00 2 I5 49 2081.4]

90.00 13 Z 19 50?3.99

JDD.DD 3 3A 54 J926.29

I(30.O0 14 25 55 4754.33
liD.DO 4 37 58 1628.85

|I0.00 15 39 20 4524.55
DIFFERENTIAL CCRRECTIONS

TOE -.]|55 TRA -.3L_20 TC3 ,3506 BAU .]071

ROE -.0200 RRA .3397 RE3 I.OI4I FAU .10429

FDE-l,1787 FRA -,9191 FC3-4,2172 BSP 3158

BOE .1172 BRA ,4r_l BE3 1,0730 FSP -lifo

CISTANCE 264,6J9

LO(. 149,]7 VL 27.987 GAL -7,36 AZL 90,89 HCA 120,25 SMA 131,17 ECC ,17983 INC ,8865 VI 30.131

LOP 269,42 VP 37,799 GAP -3,26 AlP 89,55 TAL 218,05 TAP 338,31 RCA J07,$B APO |54,76 V2 }4,844

GP 34.18 7AL 148.5§ lAP 58,36 ET5 338.44 ZAE 142.76 ETE 59.53 ZAC I14.39 ETC 143.83 CLP -50.65

-4.80 RAL 2,32 RA0 6567,9 VEL 11,949 PTH 2,13 VHP 4,398 OPA 43,65 RAP 20,84 ECC 1,3523

INJ LAT INJ LONG INJ RT ASC INJ A2_WTH INJ TIf_ (JO CST TIM [NJ 2 LAT INJ 2 LONG

-16.13 33.22 223.75 113,59 2 50 31 I481.4 -12.80 26.12

23,_1 Z2J.J9 226.08 73._O 14 26 3 4424.0 20.70 213.42
-J7,Jd ]3.97 223,25 1J4.84 4 5 21 J226.3 -J3.69 6.92

24.31 200.99 225.70 72.04 15 45 9 4154.3 21.62 193.22
-19.98 357.51 221.78 118.33 5 5 7 1028.8 -16.03 350,60

27.25 182.37 224.53 68.5I 16 54 44 3924.5 24.09 I74.63

MIC-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 534,6 `%R 1029,3 St.,3 373.3 ST I87,0 SR 132.1 SS 57I,_

RRT .25_8 RRF -.9238 RTF -.2599 ERT -.4608 CRS .0528 CST -,8847

`%B I159.9 R23 -.0516 RI3 -.9228 LSA 595.6 MSA 152.3 SSA 33.!

5(;1 1041.0 SG2 511.4 THA BO.II ELI _1.4 EL2 I08.8 ALF I53.79

LAUNCH DATE FEB 18 1969 FLIGHT TII4E 96,00 ARRIVAL DATE MAY 25 1969

HELIOCENTRIC CONIC
RL ]47,87 LAL ,00

RP IO8,7_ LAP -,95

RE 77.194 GL -6.85

PLANETOCENTRIC CONIC

C3 21.278 VHL 4.613
LNO4 AZHTH LNCH TIME

9[3.00 2 28 47

90.00 12 52 54

1OO.OO 3 47 9

JO0,O0 I4 17 13

1|O.OO 4 48 34

II0.OO 15 32 17

DISTANCE 271.080

LCL 149.17 VL 28.013 GAL -7.32 AZL 9I.|4 HCA 123.42 5MA 131.37 ECC .17BL;_O

LOP 27_.59 VP 37.8|I GAP -2.74 AZP 89,37 TAL _18.31 TAP 341 .73 R(A 107.96

GP 36.55 ZAL 148.46 ZAP 62,97 ETS 340.96 ZAE 141.74 ETE 65.86 ZAC II].BO

DLA -6.27 RAL 2.76 RAO 6567.9 VEL 1J.944 PTH 2.|3 VHP 4.297 DPA 45.01
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2MTH INJ TIME PO CST TIM

2033.56 -14,80 30.33 223.91 I14.42 3 2 4I I433.6

5068,90 24.05 224.21 226.92 74,59 14 I? 22 4468.9

1780,77 -I5.86 I1.24 _23.40 115.68 4 16 50 1180.8

4796.92 25.17 L_]3.86 226,57 73.32 15 37 10 4196.9

1§88.46 -18.65 355.12 221,88 119.18 5 15 3 988.5

4562.00 28.16 184.90 225,45 69.77 16 48 19 3962.0

01FFERENTIAL CORRECTIONS MIO-COURS{ EXECUTION ACCURACY

TOE -.1357 TRA -.3325 TC3 .2375 8AU .3274 S6T 520.1 S(,R 1128.8 SG3 391.4
ROE .0370 _A .3511 RC3 1,1262 FAU .10811 RRT .0454 _ -.9386 RTF -.043_

FOE-1.3267 FRA -.9257 FC3-4.3984 BSP 3415 S_B 1242.9 R_3 -.0109 RI3 -.9386

802 .I407 BRA ,4976 BE3 1.15|0 F,T_° -1193 5GJ 1129.1 ,%2 519.4 THA 88,48

INC 1.1351 vI 30.131

APO 154.78 V2 34.835

ETC 144.43 CLP -55.55

RAP 17.47 ECC 1.3502
INJ 2 LAT INJ 2 LONG

-II,39 23,}3

21.71 _16.33

-12.27 4.28

22.64 195.97

-14.62 348.33

25.14 177.03

ORBIT DETERMINATION ACCURACY

ST 214.3 SR 142.9 SS 626.8
CRT -.BI46 CRS .5193 CST -.8923

LSA 660.9 MSA 146.7 SSA 31.6

ELI 247,4 EL2 7|.8 ALF I48.55

LAUNCH GATE FEB 18 1969 FLIGHT TIME 98,00 ARRIVAL DATE MAY 27 1969

HELIOCENTRIC CONIC DISTANCE 277,511

RL 147,87 LAL .00 LCX. 149,17 VL 28.033 GAL -7,27 AZL 91,40 HCA 126,58 SMA I31,5! EC( ,17680

RP 108.81 LAP -1.13 LOP 275.76 VP 37.BIB GAP -2.23 AZP 89.16 TAL 218.45 TAP 345.03 RCA 108.25

RE 79.493 GL -8.50 GP 38.97 ?AL 148.17 ZAP 67.61 ETS 343,72 ?AE 140.38 ETE 72.28 ?AC 109.09

PLANETO(ENTRIC CONIC

C3 Z1.192 VHL 4.603 CLA -7.81RAL 3.36 RAD 6567.9 VEL 11.940 PTH 2.12 VHP 4.232 DPA 46.27

LNCH A/MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_I4TH INJ TIME

90.00 2 43 4 1983.56 -13.38 27.36 224.30 115.19 3 16 7

90.00 12 43 22 5116.93 24.88 2_7.49 228.01 76.03 14 8 39

I00.00 4 0 38 1733,29 -14.44 8.43 223.78 116.46 4 29 32

100.00 14 8 29 4842.44 26.02 206.97 227.68 74.75 15 29 11

liP.D0 5 0 18 1546,52 -J7,24 3"52.69 222.2J IJ9.98 5 26 4

110.00 15 25 19 4601,98 29,07 I87.66 226.63 71.17 16 42 I

DIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY

TOE -,1654 TRA -.3863 TC3 .1066 BAU .3§_| _T 536._ ,_GR 12_2.3 ,%3 404.9

ROE .1013 RRA .3588 RC3 1,2382 FAU ,11057 RRT -.2010 RRF -.9502 RTF .L:_'0B7
FOE-1.4724 FRA -.9108 FC3-4.5169 BSP 3754 ,%6 1343.9 R"Z3 .0247 R13 -.9500

BDE .1939 BRA .5272 BE3 I ,2428 FSP -1248 ,%1 1238.0 .%Z 522.9 TMA 96.09

INC 1.4024 vI 30.131

APO 154.76 V2 34.827

ETC 145.27 CLP -60.67

RAP 13,79 ECC 1.3488

PC) CST TIM INJ 2 LAT INJ 2 LONG

1383.6 -9,87 ?0,43

4516.9 22.72 219,48

II33,3 -10.77 1.56

4242.4 23.68 198.96

946,5 -13,13 346.00

4002.0 26.22 179,.63

ORBIT DETERMINATION ACCURACY

ST 252,1 SR I_8,0 SS 683.2

CRT -.9606 CRS .801_ CST -.9059
L$A 738.1MS_ 141.4 SSA 29.8

ELI 311.6 EL2 42.3 ALF 143.61

L_UNCH OATE FEB 18 1969 FLIGHT TIME 100,00 ARRIVAL DATE MAY 29 1969

HELIOCENTRIC CONIC

RL 147.87 LAL ,O0

RP 108.83 LAP -1.30

RE 81.813 GL -10.29

PLANE TC_ENTR_C CONIC
C3 21.155 VHL 4.599

LNCH AZMTH LN_H TIME

90.00 2 58 55

90.00 12 33 32

I(30.O0 4 15 38

100.00 13 59 31

110.00 5 13 20

llO.O0 15 18 18

DIFFERENTIAL CORRECTIONS

TDE -.2082 TRA -.4239 TC3 -.O443 BAU .3797

ROE .1707 RRA .3592 RE3 1.3418 FAU .11107

FOE-I.6031FRA -.8656 FC3-4.5455 BSP 4121
80E .2692 8RA .5557 8C3 1.3425 FSP -1274

DISTANCE 283,912

LOL 149,17 VL _8.045 GAL -7.2_ AZL 91.69 PEA I29.7A SI4A 131.60 ECE ,17560 INC 1.6923 Vl ]0.131

LOP 278.92 VP 57.821 GAP -1,75 AZP 88.92 TAL 218.47 TAP 348.21 RCA 108.49 APO 154.71 V2 34.820

GP 41.40 ZAL 147.67 ZAP 72._2 ET$ 346.75 ?AE 138.67 ETE 78.65 2AC 106.32 ETC 146.35 CLP -65,98

DLA -9.44 RAL 4.11 RAO 6567.9 VEL 11.939 PTH 2.12 VHP 4.205 DPA 47.43 RAP 9.87 ECC 1.3482
L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ A2'HTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1930.63 -11.82 24.25 224,95 115,92 3 31 6 1330.6 -8.24 17,40

5169.03 25.69 231.09 229.37 77.66 13 59 4J 4569.0 23.73 222.96

1683.15 -12.89 5.50 224.40 117.2[] 4 43 4J 1083._ -9.15 358.7?

4891.74 26.86 210.39 229.07 76.36 15 21 2 4291.7 24.72 202.25

1502.46 -15.73 350,17 222.78 120.75 fl 3_ 23 902.5 -II.53 343.58

4645._O 29.98 190.69 228,09 72.75 16 35 43 4045.2 27.33 182.51

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 596.2 `%R 1332,1 SG3 411.3 ST ](35.0 _ 255.I SS 736._

RRT -.4385 RRF -.9589 RTF .4486 CRT -.9899 CRS .9160 CST -.9227

SG_ 1439.4 R_3 .0§42 R13 -.9579 LSA 825.3 MSA 136.9 SSA 27,7
`%1 1362.1 ,%2 524.1 THA 103.07 ELI 396.7 EL2 27.8 _LF 140.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH CATE FEB 18 1969

HEL [OCENTRIC CCNIC

RL 147.87 LAL .00

RP 1OB.85 LAP -1 .47

RC 84.153 GL -12.25

PLANe TOCENTR IC C(_N I C

C3 ZJ .JSZ VHL 4.6432

LNCH AZMTH LN_H TIH_

90.00 3 16 43

90.OO 12 23 7

JO0.O0 4 32 27

100.00 13 50 5

110.00 5 27 58

110.OO 15 11 3

FLIGHT TIE 102.00 ARRZVAL DATE HAY 31 1969

LCN. 149.|7 VL 28.052 GAL

LOP 282.08 VP 37_819 GAP
'GP 43.81 ?AL 146.94 ZAP

OISTANCE 290.283

-7.16 AZL 92,0| PICA 132.90 ,944 131.65 ECC .j7456 INC 2.0101 VI 30.J31

-I.Z9 A?P 88.63 TAL 218.38 TAP 351.27 R¢A 108.67 APO 154.63 v? 34.813

76.71ETS 350.06 ZAE 136.63 ETE 84.82 ZAC I03.54 ETC 147.62 CLP -71.43

OLA -II.JB RAL 5.04 RAO 6567.9 VEL 1|.940 PTH 2.|2 VHP 4.216 OPA 48.49 RAP 5.76 ECC 1.3486

L-I TIME IN! LAT IN! LONG IN! RT AS( IN! A2'MTH IN! T[14C PC) dST TIM IN! 2 LAT IN! 2 LONG

J873.60 -JO.Ii 20.95 225.86 1J6.§9 3 47 57 1273.8 -6.46 14.17

5226.46 26.46 235_J2 _j._ 79.54 13 50 I3 4626.5 24.75 226.87

|629.50 -|1.21 2.42 _P'_5.30 117.89 4 59 36 1029.5 -7.39 355.71

4946.00 27.67 214.22 230.75 78.22 I5 I2 31 4346.0 25.77 205.94

I455.64 -14.08 347.55 223.62 J21.48 5 52 13 855.6 -9.8! 341.05

4692.62 )0.89 194.09 2_9.86 74.57 I6 29 J6 4092.6 28.46 185,73
01FFERENTIAL CORRECTIONS

TOE -.2643 TRA -.4618 TC3 -.L_]87 BAU .4109
ROE .2474 RRA .3533 RC3 1.4359 FAU .10986

FOE-1.7220 FRA -.799| FC3-4.4901 6SP 4567

BOE .3620 BRA .5814 Be3 !.4510 FSP -1287

LAUNCH OATE FEe 18 J969

H£L IC(ENTRIC CONIC

RL 147.87 LAL .00

RP I08.87 LAP -I.64

RC 86.50B GL -14.40

PLAN_TO(ENTRIC CONIC.

C3 2!.289 VHL 4.614

LNCH ATMTH LNCH T[I.tlE
90.00 3 36 58

90.00 !E 11 45

100.00 4 51 32
I00.00 13 39 52

110.OO 5 44 3J

1 I0.00 15 3

OIFFERI_NTIAL CORR[C TION5

TO£-.3375 TRA-.4_

ROE .3287 _A .3_69

FO£-1.8!68 FRA -,7045

DOE .4711 _RA .6021

MIO-COURS[ EXECUTION ACCURACY GRBIT DETERMINATION ACCURACY

S(,T 699.0 SGR 14_J.2 SG3 411.7 ST 373.1 SR 338.4 SS 790.0

RRT -.6186 RRF -.9658 RTF .6286 CRT -.9917 CRS .9621 CST -.9387

•_ 1591.0 R23 .0769 RI3 -.9635 LSA 927.0 HSA 133.6 SSA 25.4

5G! | 502.8 5G2 522.3 THA 109.25 ELI 502.7 EL2 32.3 ALF 137.82

FLIGHT TII_ 104.00 ARRIVAL OATE JUN Z 1969

DISTANCE 296.624

LOL 149.17 VL 28.053 GAL -7.09 AZL 9_.36 HEA 136.05 S_A
LOP 283.25 VP 37.814 GAP -.85 AZP 88.30 TAL 2|B.|8 TAP

GP 46.2| ZAL 145._N_ Z_P 8I_02 ETS 35_.64 ZAE I34.29 ETE

131.65 ECC .J7366 IN( 2.3621 Vl 30.131

354,23 RCA 108.79 APO 154.52 V2 34.807

90.67 7AC 100.79 ETC 149.05 CLP -76.96

DLA -13.05 RAL 6.j5 RA0 6567.9 VEL 11.944 PTH 2.13 VHP 4.268 0PA 49.49 RAP 1.56 ECC 1.3504
L-I TII, IC INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG,

1811.83 -8.20 17.40 227.14 |17.20 4 7 I0 I211.8 -4.49 10,68

5290.87 27.|8 239.69 233.02 8!.73 13 39 56 4690.9 25.75 231.32
1571.25 -9.33 359.1! 226.54 J18.53 5 17 43 971.3 -5.45 352.47

5006.68 28.44 21_.57 232.79 80.39 15 3 |9 4406.7 26.82 210.14

1405.29 -12.27 344.76 L_24.78 I22.I6 6 7 56 805.3 -7.94 338.35

4745.41 31.78 I97.94 _32.01 76.69 I6 22 27 4145.4 29.62 189.40

MIO-OC)UR,_E EXECUTION ACCURACY ORBIT OETERM_NATION ACCURACY

TC3 -.3852 BAU .4437 .f_T 840.6 SGR I514.7 S(13 404.! ST 460,7 SR 430,1 55 839.1

RC3 1.5106 FAU .10653 RR7 -.7380 RRF -.9710 RTF .747_ CRT -.9899 CRS .98j7 CST -.9525

FC3-4.332"Z B,_ 50_6 _ 1732.3 R23 .0956 R13 -.9674 LSA 1040.8 MSA 13J.7 554 22.8

BC3 I .5390 FSP -1268 5GI 1652.5 SG2 519.9 THA 1!4.9J ELI 628.6 EL2 44.7 ALF 136.99

LAUNCHOATE FEB 18 1969

HELIC_ENTRIC CONIC

RL 147.87 L4L ,0_

RP |08.89 LAP -1.80

RE 88,877 GL -16.78

PL4METC_ENTRIC CONIC

C3 21.507 VHL 4.638

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 4 0 20 1743.04 -6.04

90.00 11 fib 54 5364.58 27.79

tO/3.00 5 J3 29 1_O7.01 -7.22

100.OO !3 28 26 5075.84 ?9.12

1!0.00 6 3 28 1330.46 -J0.27

110.00 I4 54 57 4_05.J5 32.63

OIFFERENTIAL CCRRECTION5

TOE -.4290 TRA -.9318 TC3 -.5649 BAU .4785
ROE .4176 RRA .3116 Re3 1.5654 FAU .10159

FOE-I.894! FRA -.5948 FC3-4.0892 BSP 5546

BO[ .5987 _RA .6164 BE3 1.6642 FSP -1236

LAUNCH OATE FEB 18 ]_69

FLIGHT TIME 106.00 ARRIVAL O_TE JUN 4 1969

DISTANCE }02.937

LC_ 149.17 VL 28.049 GAL -7.01 AZL 92.76 H_A !39.21 5NA 131.62 ECC .17_8 IN( 2.7566 V! 30.131

LOP _88.4J VP 37.806 GAP -.43 AZP 87.91 TAL 217.87 TAP 357.08 RCA 108.87 APO 154.38 V2 34.802

GP 48.59 ZAL 144.69 ZAP 85.06 ETS 357.49 ZAE 131.70 ETE 96.|6 ZAC 98.13 ETC 150.61 CLP -82.53

0LA -15.08 RAL 7.47 RA0 6567.9 VEL 11.954 PTH 2.13 VHP 4.364 0PA 50.36 RAP 357.52 ECC 1.3540

PELICWCENTRIC CONIC

RL 147.87 LAL .00

RP IOS.gO LAP -1.96

RC 91.256 GL -19.43

PLANET(X_ENTRIC CONIC

C3 21._78 VHL 4.67?

LNCH AZHTH LN(H TII4_

90.00 4 27 52

90.00 !1 4_ 47

1OO.00 5 39 12

I00.00 13 15 9

llO.O0 6 25 25

110.00 14 43 24

OIFFERENTIAL CORR£CTION5

TO£ -.5429 TRA -.5578 TC3 -.74|5 BAU .5|36

ROE .5128 RRA .2750 RE3 !.5916 FAU .09500

FOE-1.9472 FRA -.4704 FC3-3.7591 6SP 6093

BOE .7468 ORA .6219 0C3 1.7559 FSP -I183

INJ LONG INJ RT kSC INJ AZ)4TH INJ TIME PO CST TIM INJ 2 LATINJ Z LONG

13.50 228.8| 117.72 4 29 23 1143.0 -2.28 6.83

245.OO 235.41 84.32 13 28 19 4764.6 26.71 _36.50

353.50 229.!7 119.09 5 38 36 907.0 -3.29 348.9?

223.59 235.24 82.95 14 53 2 4475.8 27.84 Z15.03

341.78 226.32 1_2.79 6 25 58 750.5 -5.87 335.45

202.39 234.60 79.20 16 15 2 4205.1 }0.80 193.66

MIO-COUR._E EXECUTION ACCURACY ORBIT O£TERMINATION ACCURACY

S_T I009.3 SGR 1591.6 SG3 390.6 ST 568.2 SR 531.4 SS 887,5

RRT -.8128 RRF -.975_ RTT: .BE09 CRT -.9888 CRS .9910 CST -.9635

:?,GO J884.6 _3 .I|O| R|3 -.9702 LSA 1172.7 MSk 131.2 554 _0.J

SGI 1812.5 S_2 516.3 THA 119.94 ELl 775.9 EL2 58.| ALF J36.94

FLIGHT TIME lOB.00 ARRIVAL OATE

01STANCE 3(39.2_

LOL 149.17 VL 28.040 GAL -6.9'Z AZL 93.20 PICA 142.36 51.14 13_.56 ECC .17222 IN( 3.2048 vJ 30.131

LOP 29J.57 VP 37.796 GAP -°02 AZP 87.46 TkL 2|7.47 TAP 359.83 RCA 108.90 APO 154.22 V2 34.797

GP 50.96 ZAL 143.12 ZAP 88.78 ETS 1.58 ZAE 128.88 ET£ 101.23 Z_C 95.5_ ETC 152.25 CLP -88.07

OLA-17.32 RAL 9.03 RAO 6567,9 VlEL 11.969 PTH 2.13 VHP 4.506 OPA 51.26 RAP 353.07 £CC 1.3601

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM[ PO CST TIN INJ Z LATINJ 2 LONG

1664.94 -3.55 9.11 23J_00 II8.11 4 55 37 1064.9 .74 2.48
54}0.92 2B.2l 251.L_ 238.27 87.44 13 14 38 4850.9 27.56 ?42.68

t434.77 -4.81 351.49 230.30 119.54 6 3 6 8341_ -.84 344.96

5156.32 29.65 229.52 238.17 _6.O2 14 4l 5 4556.3 28.78 _20.8?
1289.94 -8.02 338.54 228.33 123.34 6 46 55 689.9 -3.58 332.77

4873.9J 33.39 207.62 237.72 82.20 !6 6 38 4273.9 31.95 198.68

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5GT JI98.2 _ 1654.1 .5(;3 370.8 ST 699.! 5R 638.6 SS 93?.2

RRT -.8593 _ -.9786 RTF .866_ CRT -.98_7 CR5 .9955 CST -.9721

_042.5 R23 .1223 R13 -.9723 LSA 1322.1MSA 132.l SSA 17.4

SGI 1977,1 SG2 512.7 THA !?4.55 ELI 944.2 EL2 71.0 ALF J37.6?

JUN 6 1969
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69

LAUNCH {_ATE FFB IB 1969 FLIGHT TII4E 110.00 ARRIVAL OAT? JUN 8 1969

HELIOCENTRIC CONIC

RL 147.87 LAL .00

RP 108.92 LAP -2.11

RC 93.644 GL -22.40

PLANETOCENTRIC CONIC

C3 24.465 VHL 4.740

LNCH 4ZMTH LNCH TIN?

90.00 5 I 13

90.O0 11 25 4

IOO.00 6 10 !

IO0.00 12 58 57

110.O0 6 51 19

110.00 14 34 9

OIFFER_NTIAL C_R_CT|C_N$

TOE -.6830 TRA -.5728 TC3 -.9046 BAU .5464

ROE .6119 RRA .ZL_Z7 RC3 1.5785 FAU .08671

FO£-1.9686 FRA -.3¢_93 FC3-3.3418 8,_ = 6573

I_E .9170 BRA .6146 BC3 1,8193 rSP -1094

OISTANCE 315.478

LOL 149.17 VL 28.028 GAL -6.82 AZL 93.72 HCA 145.51 5NA 131.47 £CC .17165 INC 3.7217 VI 30,131

LOP 294.73 VP 37.782 GAP .36 AZP 86.93 TAL 216.98 TAP 2,49 RCA 108.90 4PO 154.03 V2 34,793

GP 53.37 2AL 141.18 2AP 92.11ETS 5.90 24£ 125.88 ETE 105.90 Z4C 93.15 ETC 153.95 CLP -93.55

0L4 -19.79 RAL 10.86 R40 6367.9 VEL 11.993 PTH 2.14 VHP 4.70? 084
L-I T[NE INJ LAT INJ LC]NG INJ RT 45( [NJ AZ_4TH INJ T[t4E

157_.49 -.60 4.00 233.87 118.31 5 27 ?7

5555.20 28.29 258.91 241.63 91.26 I? 57 39

1351.47 -2.00 346.91 233,09 119.83 6 32 33

5252.45 29.89 236.65 141.65 89,77 14 26 29

I722.08 -5.46 334.93 2_0.94 I23.80 7 11 41
4954.60 33.96 213.85 241.46 85.84 15 56 44

MI0-COURSE EXECUTION ACCUR4CY

SGT 1399.5 S_R 1693.5 S_3 344.3
RRT -.8879 RRF -.9_12 RTF .8953

Sty6 2196.9 R23 .1343 RI3 -.9734

S_I 2136.9 ,%2 310.2 THA I28.90

52.18 RAP 348.81ECC 1,3697

PO (ST TIN INJ 2 L4T INJ 2 LONG

973.5 3.19 357.37

4955.2 28.17 250.24

751.5 1.98 340.39

4652.5 29,54 227.86

622.1 -.99 328.72
4334.6 33.01 204.74

C_IT 0ETERt4[N4T[C_I 4CCURACV
ST 855.1 SR 746.0 SS 968.9

CRT -.9890 CRS .9979 CST -.9784

L_4 1485.9 MSk 134.5 SS4 1_.7

ELJ 113}.6 EL2 83.5 4LF 138.94

LAUNCH 0A7£ FEB 18 1969 FLIGHT TINE 112.00 ARRIVAL 04TE JUN 10 1969

HELICCENTRIC CO_IIC

RL 147.87 LAL .DO

RP 108.93 LAP -2.25

RE 96.038 GL -25.74

PL4N[TOCENTRIC CONIC

C3 23.369 VHL 4.834
LNCH AZMTH LNCH TIME

gO.OO 5 43 32

90.OO 11 0 1

1OO.OO 6 48 19

1130.00 12 37 35

110.00 7 2_ 30
110.00 J4 _ 14

LQ. 149.17 VL 28.011GAL

LOP 297.89 VP 37.767 GAP

GP 55.85 ZAL 118.85 ZAP

0ISTANCE 321.707

-6.72 AZL 94.33 HC4 148.65 S_4

.74 AZP 86.30 7AL _16.40 TAP

95.00 ET5 10.45 Z4£ 122.71ETE

131.35 ECC .17116 INC 4.3284 Vl _0.131

_.05 gC4 108.87 4PO 153.83 V2 34.789

110.19 _4C 90.84 ETC 155.69 CLP -98.93

0LA -L:_.53 RAL 13.03 RAO 6567,9 VEL 12.031PTH 2.1§ VHP 4.960 OP4 53.18
Lo| TIN? INJ LAT INJ _ ZNJ RT 4,_ |NJ 4214TH INJ TIN? PO C$T TIN

1460.65 3,03 357.71 237,7! 118.17 6 7 53 860.7

5687.24 ?7.72 268.52 245.52 96.04 12 34 48 5087.2
l_51.57 1.39 341.43 _36.BO 119.86 ? 9 11 651.6

5371.56 _J.60 245.49 245.71 94.41 14 7 27 4771.6

1144,42 -_.51 330.88 234.36 1_4.10 7 41 34 544.4

_051.47 34.18 221.40 245.93 90.31 15 44 25 4451.5
OIFFERENTI4L CCR_CT|_N$

TOE -.8364 TRA -.5732 TC3-I .0434 BAU .579_

ROE .7229 R_4 .1601 RC3 1,5324 F4U .07778

FOE-1.9758 FR4 -.|935 F63-2.88J3 B_P 71_9

80E 1.1_07 8R4 .59§2 8C3 1.8539 FSP -1(307

MI0-COURSE EXECUTION 4CCUR4CV

SGT 1609.0 SGR 1723.8 SG3 315.2

RRT -.9069 RRF -.9836 RTF .9149

•%B 2358.0 R_3 .1437 R13 -.9746

,_d_l 2302.8 SG2 507.4 TH4 132,83

RAP 344.50 ECC 1.3846
INJ _ L4T INJ 2 LONG

6.78 351.03

28.26 259.89

3.35 334.88

29.89 _36.70

1.98 324.67

33.85 212.17

O_8IT OETERHINATION 4CCURACV

ST 1039.1 SR 860.2 56 1004.8

CRT -.9897 (RS .9991 (ST -.9834

LS4 1676.4 M54 137,6 SS4 12.3

ELI 1345.6 EL2 95.3 4LF 140.44

LAUNCH OAT? FEB 18 1969 FLIGHT TINE 114.00 4RRIV4L CAT? JUN 1_ 1969

HELIOCENTRIC CONIC 0ISTANCE 327.9(]9

RL 147.87 L4L .OO LOL 149.17 VL _7.991 G4L -6.60 4ZL 95.06 H,CA I51.79 ,_44

RP 108.94 LAP -2.39 LOP _01.0_ VP 37.750 G4P 1.10 4ZP 85.54 T4L 715.74 T4P

RC 98.436 Gk -29.50 GP 58.48 Z4L 136.06 Z4P 97.39 ETS 15.74 Z4E 119.36 ETE

PLANE TOCENTRIC CONIC

C3 24.750 VHL 4.97_ OLA -?_.37 RAL 15.39 RAO 6568.0 VEL 12.088 PTH 2.16 VHP

LNCH AZNTH LN_H Till( L-I TIN? INJ LAT INJ LONG INJ RT A,_ |NJ A_TH

90.00 6 42 51 1303.85 8.01 348.87 243.09 117.25

90.00 10 21 11 5872.18 25.70 281.66 249,70 102.32

100.00 7 39 8 1122.14 5.75 334.29 241.86 119.39

100.00 12 7 36 5529.12 28.22 256.99 250,Z7 I00._O

110.00 B 1 J7 1052.63 I./30 326.09 238.92 J24.17

110.00 14 1 56 5171.40 33.74 250.73 251,18 95.81

OIFFERENTI4L CORRECTIONS MID-COURSE E_CUTION 4CCURAC_

TOE-1.0720 TR4 -.§527 TC3-1.1440 B4U '6084 _T 1821.3 sr_ 1732.9 SG3 28_.5

ROE .8423 RR4 .0807 RE3 I .4394 FAU .06798 RRT -.9189 RRF -.9856 RTF .9284

FOE-I.9581 FR4 -.0569 FC3-2.3778 8SP 7642 S_ 2514,1 R23 .1525 R13 -.9754

BOE 1.3634 BR4 .fl586 BE3 1.8386 FSP -902 SGI 2462.8 SG2 505.5 THA 136.55

131.20 EC( .17075 INC 5.0552 Vl _0.131

7.53 RC4 108.80 4PO 153.60 v2 34.787

114.17 74C 88.63 ETC 157.50 CLP-|04._4

5.298 OP4 54.28 R4P 340.02 ECC 1.4073

INJ TIN? PO C$T TI_ INJ ? L4T INJ 2 LONG

7 4 35 703.8 11.60 342.03

11 59 4 5277.2 27.14 273.29

7 57 50 522.1 9.62 327.65

13 39 45 4979.1 29.35 248.37

8 J8 49 452.6 5.48 319.86

15 28 7 4571.4 34.18 221.52

ORBIT 0ETERMIN4TION 4CCURAC_

ST 1253.1 SR 971.5 SS 1032.8

CRT -.9904 CRS .9997 CST -.9872
LSA 1887,0 MSA 141.5 $SA 10,0

ELI 1582'I EL2 106.5 ALF 142.28

L_UNO_ D4T£ FEB 18 1969 FLICa4T TIN? 116.00 ARRIVAL OATE JUN 14 1969

HELIC(ENTRIC CONIC

I__ 147.87 LAL .OO

RP IO8.94 LAP -2.52
RC 100.837 GL -33.74

PL41_ TOC_NTR _C CONIC

C3 26.876 VHL 5.184

LNCJ.f AS"NTH LNCH TIME

83.75 7 52 19
96.25 9 36 14

I00.00 9 2 25

I(30.00 II 8 49

JIO.OO 8 52 18

110.00 13 33 23

0ISTAN(E 334.082

LCL 149.17 VL 27._8 G4L -6.48 4ZL 95.95 t_4 154.93 _ 131.03 ECC .17041

LOP 304.22 VP 37,731 G4P 1.44 4ZP 84.61 TAL 215.00 TAP 9.93 R¢4 108.70

GP 61.31 Z4L 132.76 ZAP 99.23 ETS 20.34 ZAE 115.82 _?E 117.96 Z4C 86.48

OL4 -28.94 RAL 18.67 R40 6568.1 VEL 12.176 PTH 2.19 VHP 5.739 0P4 53.52

L-I TIN? INJ LAT ZNJ L_N(; |NJ RT k_ INJ AZNTH INJ TIM[ PO (ST T_M
1132.43 18.19 341.27 252.18 112.91 8 11 12 532.4

796.28 18.21 316.63 252.19 112.89 9 49 30 196.3

905.03 J2.79 3_.03 249.56 117.25 9 17 30 305.0

5786.97 23.78 274,83 ?54.46 108.66 12 45 J6 5187.0

936.85 _.41 3_D.03 245.16 1_3.80 9 ? 55 336.8

3327.92 32.03 242.61 _57.07 102.64 15 4 13 4727.9
OIFFERIENTIAL C._RRECTION8

TOE-I .3462 TR4 -.5045 TC3-1 .J932 BAU .6342

ROE .9744 RRA -.0148 RE3 1._006 F4U .05792
FOE-I.9231 FRA .06_6 FC3-1.8659 8SP 8180

BOE 1.6618 BRA .5048 8C3 1.7651 F_P -795

INC 5.9473 Vl 30.131

4PO 153.36 V2 34.785

ETC 159.46 CLP-109,52

R4P 335.21 £CC 1.4423

|NJ 2 LAT INJ 2 LONG
21.14 333.79

21,15 3_9.15

16.34 315.O3

26.11 266.8t

9.82 313.70

33.44 ?33.66

GRBIT 0_TE'_4_NATTCN 4CCUR4CV

ST 1500,5 5R 1077.7 SS J0§4.3

CRT -.9911CRS .9999 CST -.9902

LS4 212_.1 N$4 145.3 S$4 8.0
ELl 1843.7 EL2 116.8 ALF 144.39

MI0-(,OUR_E £_ECUTICN 4(CUR4C'¢

,%T _037.2 S(,R 1725.9 ,T_,3 248.4

RRT -.g_68 RRF -._73 RIT .9389

2670.0 R23 .1591 RI3 -.9764

S_I 2622.! $(;2 503.5 7H4 140.10

J 793



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69 J

LAUNCH GATE FEB 18 1969

HELIC'(ENTRIC CONIC

RL 147.87 LAL .00

RP IOB.95 LAP -Z.64

RC 10],240 GL -38.48

PLANE TC_ENTRIC CONIC

C3 30.?21 VHL 5.497

LNCH AZHTH LNCH TIME

73.07 6 48 35

106.93 11 9 35

73.0? 6 48 35

I06.95 11 9 35

IIO.O0 10 I0 57

IIO.O0 12 46 24

FLIGHT T]M_ 118,00 ARRIVAL CAT[ JUN 16 1969

ClSTANCE 340.226

LOL 149.17 VL 27,942 GAL -6,35 AZL 97.08 HCA 158.06 SMA |30,85 E(C .II0lZ INC 7._759 VI ]O.J]l

LOP 307,38 VP 37,710 GAP 1.77 AZP 83.43 TAL 214,18 TAP IZ.Z4 RCA 108.59 APO 153.11 V2 }4.784

GP 64.44 ZAL 128.89 ZAP 100.48 ET5 25.86 ZAE 112.04 ETE 121.76 7aC 84.34 ET£ 161.71 CLP-I]4.93

CLA -32.63 RAL 22.38 RAG 6568.2 VEL 12,312 PTH 2.22 VHP 6.324 CPA 56.86 RAP 329.82 ECC 1.4974

L-I TIM{; INJ LAT IN! LOklG IN! RT A$C IN! ATMTH INJ TIME PO CST TIM IN! Z LAT IN! 2 LONG

1410.97 19.47 2.74 258.84 116.71 7 12 6 811.0 ?2.90 355.40

5864.39 19.49 278,71 258.85 116.70 12 47 19 5264.4 22.91 271.}7

1410.97 19.47 2.74 258.84 116,71 7 12 6 811.0 22.90 355.40

5864.39 19.49 278.71 258.85 116.70 12 47 19 5264.4 22.91 271.]7
757.30 12.09 310.41 254.51 122,22 10 23 34 157.3 16.26 303.78

5566.06 27.22 259.46 262.6£ 111.52 14 19 10 4966.1 29,90 251.29

DIFFERENTIAL CORRECTIONS MI0-COUR,E EXECUTION ACCURACY

TDE-I.7035 TRA -.4161 TC3-1.1764 BAU .6534 S(,T 2256,2 SGR 1692,4 St,T,} 213,4

ROE 1,1145 RRA -,1327 RE3 1.1095 FAU .04772 RRT -.9312 RRF -,9885 RTF .9477

rOE-I.86,8! FRA .1864 FC3-1,3669 BSP 8681 S(.B 2820.4 R23 .1636 RI3 -.9777

BOE 2.0357 BRA .4368 BE3 1.6171FSP -682 ,5(;1 2775.4 SG2 501.7 THA 143.69

LAUNCH DATE FEB 18 1969 FLIGHT TIME 120.00

HELIOCENTRIC CONIC DISTANCE 346,358

RL 147.87 LAL .00 LOL 149.17 VL 27.915 6AL -6.20 AZL 98,56 P_ZA 161.18 SMA 130.64 ECC .16989

RP 108.95 LAP -2.75 LOP 310.54 VP 37.689 GAP 2.09 AZP 81.89 TAL 213.29 TAP 14.46 RCA 108.45

R( 105.643 GL -45.72 GP 67.94 ZAL 124.44 ZAP 101,09 ETS 32.09 ZAE 107.93 ETE 125.93 7AC 82.11

PLANETOCENTRIC CONIC

C3 35.693 VHL 5.974 OLA -36.56 RAL 26.9| RAO 6568.4 VEL 12.552 PTH 2.27 VHP 7.123 OPA 58.25
LNCH A2'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_4TH INJ TIME PC) CST TIM

65.83 6 23 56 1582.61 20,15 16.60 267.24 121.18 6 50 19 982.6

114.17 12 lO £fi 5776.58 20.17 272.25 267.25 121.17 15 46 41 5176.6

65.83 6 23 56 15e2.61 L::_.I5 16.60 267,24 121,18 6 50 19 982,6

114.17 12 10 25 5776,58 20.17 272.23 267,25 121.17 13 46 41 5176.6

65.83 6 23 56 1582.61 L:_.15 16.60 267,24 I21.|8 6 50 19 982.6

114.17 12 IO 25 5776.58 20.17 272.25 _67.25 121.17 15 46 41 5176.6
0IFFER£NTIAL CORI_IECTiON$ NIO-COORSIE £X£CUTION ACCURACY

TDE-Z.JB61 TRA -.266I TC3-|.0_21BAU .6628 _T 2483.5 ._ |622.2 $G5 178.9

ROE 1._516 RRA -.2750 RE3 .8710 FAU .03776 RRT =.g3_7 RRF ".9887 RTF" .9566

F02-1.7976 YRA ,2_5 FC3 -.9158 BSP 9178 S(;B 2966.4 R23 .|633 RI3 -.9798

BOE 2.5190 BRA .5827 B(3 1.5890 FSP -571 SGI 2924.5 S_2 496.9 THA 147,60

ORBIT 0ETERMINATION ACCURACY

ST 1782.6 SR 1163,2 55 1064.7

CRT -.9916 CRS ,9999 CST -.9925

LSA 2575.3 MSA 149.0 55A 6.]

ELI 2124.8 EL2 126.O ALF 146.96

ARRIVAL GATE JUN 18 1969

INC 8,5579 vl 30.131

APO 152.85 v2 54.783

ETC 164.59 CLP-120.SJ

RAP 323.48 ECC 1,5874
INJ 2 LAT IN! 2 LONG

24,15 9.52

24.14 265.15

24.13 9.52

24.14 265.15

24.13 9.52

24.14 _65.15
ORBIT CETERMINATION ACCURACY

ST 2099.0 SR 1204.8 55 1063,1

CRT _.9919 CRS .9997 CST -.9945

LSA 2659,1MSA 151.2 SSA 4.8

ELl 2416.5 EL2 133.1 ALF 150.25

LAUNCH DATE FEB 18 1969

HELIC'_ENTRIC CONIC

RL 147.87 LAL .00

RP 108.95 LAP -2._6

RC 108.045 GL -49.38

PLAMETOCENTRIC CONIC

C} 45.177 VHL 6.721

LNEH ATMTH LNCH TIM(:

59.65 6 15 58

120.35 13 Z 55

59.65 6 15 58

120.35 13 2 55

59.65 6 15 58

12_.35 13 2 55

FLIGHT TIME 122.00 ARRIVAL 0ATE JUN 20 1969

DISTANCE 352.415

LOL 149.17 VL 27.882 GAL -6.05 AZL 100.60 HCA 164.28 SMA 130.42 ECC .16970 INC10.6021 VJ 30.131

LOP 313.70 VP 37.666 GAP 2.59 AZP 79.79 TAL 212.32 TAP 16.60 RCA 108.29 APO 152.55 V2 34,7_3

GP 71.91 7AL 119.40 ZAP 101.02 £TS 39.70 /AE 103.58 £tE I51.26 7AC 79.66 ETC 168.87 ELP-128.Ol

DLA -40.56 RAL 32.50 RAO 6568.7 VEL 12.905 PTH 2.35 VHP 8.265 OPA 59.52 RAP 315.71 ECC 1.7455

L-I TIME IN! LAT IN! LONG IN! RT A:_C IN! ATNTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

1729.25 19.74 28.44 277.70 126.19 6 44 47 1129.2 24.32 21.78

5748.89 19.75 269.65 277.71 126.18 14 38 44 5148.9 24.33 262,98

17_9.23 19.74 28.44 277,70 126.19 6 44 47 1129.2 24.32 21.78

5748.89 19,75 269.65 277.7! 126.18 14 58 44 5148,9 24.33 262.98

1729.25 19.74 28.44 277.70 126.19 6 44 47 1129.2 24.32 21.78

5748.89 19,75 269.65 277,71 126.18 14 38 44 5148.9 24.33 262.98

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

T02-2.8687 TRA -.0106 TC3 -.9C]59 BAU .6542 S(;T 2751.9 S(..R 1475.2 SG3 145,7
ROE 1.3329 RRA -.4440 RE3 .5938 FAU ,02820 RRT -.9_92 RRF -.9856 RTF .9666

F02-1.7|41FRA .3787 FC3 -.5404 BSP _38 _ 3104.8 R25 .1567 RI5 -.9827

BOE 3.1633 8RA ,4441 BC3 1.0832 FSP -462 S4;l 3066.5 S(;2 485.9 THA 152.61

LALNNCH DATE FEB 18 1969' FLIGHT TIME 124.0(]

tELIOCENTRIC CONIC OISTANCE 358.439

RL 147.87 LAL .00 LQ. 149.17 VL 27.649 GAL -5.87 AZL I03,62 HCA 167.55 5_4A 130.18 ECC .J6952

RP 108.94 LAP -2.95 LOP 316.87 VP 57,_,13 GAP 2.67 AZP 76.70 TAL 211.27 TAP 18.62 RCA 108.!2

RE 110.446 GL -55.17 GP 76.38 ZAL 113.86 ZAP 100.24 ETS 50.57 ZAE 98.16 ET£ I_9.73 ZAC 76.76
PLANETOCENTRIC CONIC

C3 63.123 VHL 7.945 DLA -44.25 RAL 39._4 RAO 6569.2 VEL 15.582 PTH 2,48 VHP 9,994 OPA 60.31

LNCH ATMTH LN_H TIME L-[ TIME IN! LAT IN! LONG |NJ RT A_ IN! A_tTH IN! TIME PC) CST TIM
54.46 6 _! 39 1870,77 17.59 39.07 290,34 131.28 6 52 49 1270.8

125.54 15 51 52 5772.66 17.60 269.91 290.35 131.28 15 28 5 5172.7

54.46 6 21 39 1870.77 17.59 39.07 290.54 131.28 6 52 49 1270.8

125.54 13 51 52 5772.66 17.60 269,91 290.35 151.28 15 28 fl 5172.7

54.46 6 21 _9 i870.77 17.59 39,07 2_.34 131.28 6 52 49 1270.8

125.54 15 51 52 5772.66 17.60 269.91 290.35 151.28 15 28 5 5172.7
DIFFERENTIAL CORRECTIONS MID-COUR,_E EXECUTION ACCURACY

TOE-3.8899 TRA .4478 TC3 -.6567 8AU .6!11 S6T ]026.8 S(,R II42.0 ,._3 J!5.2

ROE 1.1606 RRA -.6030 RE3 .}052 FAU .0193! RRT -._048 RRF -.9660 RTF .97_8
r02-1.6513 FRA .4609 FC3 -.2648 8SP 10096 $68 3235.0 R23 .1396 RJ3 -.9870

8(3E 4.0594 8RA .751| BE3 .7241 FSP -565 SG| 5202,2 SG2 459,7 THA 160.74

ORBIT DETERMINATION ACCURACY

ST 2445,7 SR 1146.3 SS 1047.3

CRT -.9913 CRS .9990 CST -.9961

LSA ?893.0 MSA 151.0 SSA 3.6

ELI 2697.5 EL2 137.1ALF 155.01

ARRIVAL DATE ION 22 1969

INC13.6157 Vl _.I31

APO 152.25 V2 34.784

ETC 176.53 CLP-1]9.07

RAP _05.95 ECC 2.0389

IN! 2 LAT IN! 2 LONG

22.75 32.97

22.77 263.82
22.75 32.97

22.77 263.8?

22.75 32.97

22.77 263.82

ORBIT DETERMINATION ACCURACY

ST 2808.7 SR 856,7 SS !023.0

CRT -.9862 CRS .9953 CST -.9976

LSA 3106.J MSA 145.9 SSA 2.7

ELI 2933.3 EL2 135.7 ALF 163,22

179A



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69}

LAUNCH DATE FEB ]B 1969 FLIGHT TIME 126.00 ARRIVAL CATE JUN ?4 1969

H[LI(XENTRI( CONIC

RL 147.87 LAL .00

RP I08.94 LAP -3.04

RC ]]2.844 GL -60.46

PLANi_TOCENTRZC CONIC

C3 101.938 VHL ]0.096

LNCH ATMTH LNCH TIME

50.95 6 4l 2

129.05 ]A 37 19

50.9fl 6 4] ?

129.05 14 37 19

50.95 6 41 2

1Z9.05 14 37 19

0IFFERENTIAL CORK_CTION5

TOE-5.3648 TRA 1.3434 TO3 -.3494 BAU .4873

ROE -.2094 RRA -.4813 RC3 .0564 FAU .01075

F0[-l.578! FRA .56(34 FC3 -.0913 BSP 10407

602 5.3689 BRA 1.4270 6C3 .3539 FSP -279

01STANCE 364.388

LOL 149.17 VL 27.815 GAL -5.68 AZL 108.50 HCA 170.37 ,T_A 129.94 ECC .16930

LOP 320.03 VP 37.619 GAP 2.93 AZP 71.74 TAL 210.]] TAP 20.49 RCA 107.94

GP 80.88 ?AL 107.98 ZAP 98.75 ETS 10.82 ?AE 91,82 ETE 157,61 ZAC 72.97

INC|B.50Z? Vl 30.131

APO 151.94 V2 34.786

£TC 193.9l CLP-163.78

OLA -46.87 RAL 47.A7 RA0 6570.0 VEL 14.943 PTH 2.69 VHP 12.869 0PA 59.88 RAP 293.70 ECC 2.6776

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIM_ PO CST TIM IN] 2 LAT IN] 2 LONG

ZO13.69 |3.J9 48,05 ]04.77 135.40 7 14 35 1413.7 18.81 42,54

5848,37 13.20 272,64 _WJ4.79 135.39 16 IA A8 52A8.4 18.82 267.13

2013,69 13.I9 48.05 304.77 135.40 7 I4 35 1413.7 18.81 47.54

5848.37 13.20 27E.64 304.79 135.39 16 14 4_ 5248.4 18.82 267.J3

2013.69 13.19 48.05 30A_77 135.40 7 14 35 1413.7 18.81 42.54
5848.37 13.20 272.64 }04.79 135.39 16 14 48 5248.4 I8.82 267.13

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 33JB,! 5GR 432.1 6(,3 88,6 ST 3062.8 SR 168.8 SS 10D7.8

RRT -.1144 RRF -.2265 RTF .9916 CRT .6221 CRS -.5861 CST -.9990

SGB 33A6.1 R23 .1119 R13 -.9918 LSA 3225,8 MSA 139.A SSA 2.0

SGI 3318.5 ,_G2 429.2 THA 179.13 ELI }064.6 EL_ 132.1ALF 1.97

LAUNCH OATE FEB 18 1969 FLIGHT TIE 128,00 ARRIVAL 0ATE JUN ?6 1969

HELIOCENTRIC CONIC OISTANCE 370.184

RL I47.87 LAL .(30 LOL 149.17 VL 27.778 GAL -5.46 AZL 117.65 P_.A 173.27 ._A J29.68 £CC .16891 INC27.6550 VI _.J3!
RP IO8.9] LAP -3.12 LCP 323.20 VP 37.594 GAP 3.14 AZP 62,51 TAL 208.80 TAP 22.06 RCA 107.78 APO 151.59 V2 34.789

RC 115.259 GL -63.55 GP 81.O8 ZAL |02.09 lAP 96.61ETS 115.72 ?AE 83.23 ETE 200.25 ZAC 67.21 £TC 236.70 CLP 137.94

PLAN_.TOCENTRIC CONIC

C3 Z05.515 VHL 14.336 DLA -46.87 RAL 56.09 RAO 6571.2 VEL 16.079 PTH 3.01 VHP 18.323 0PA 56.64 RAP 279.08 ECC 4.3823
LNCH A?MTH LNCH TIME L-I TIN[ IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

50.95 7 15 25 2142.07 6.90 33.68 319.56 136.A8 7 51 7 1542.1 12.66 48.46

129.05 15 1! 43 688.68 6.92 _EJO.37 319.58 1_6.48 15 23 12 88.7 12.68 295.15

50.95 7 15 Z5 214_.0T 6.90 53.68 319.56 |36.48 7 51 ? 1542.I I2.66 48.46

129.05 15 ]J 43 688,68 6.92 300.37 319.58 136.48 15 23 12 88.? 12.68 295.19

90.95 7 lfl 25 2142.07 6.90 53.68 319.56 136.48 7 51 7 1542.1 12.66 48.46
129,05 19 J| 43 608.68 6.9_ 300.37 319.58 136.48 15 23 12 88.7 12.68 295.15

DIFFERENTIAL CORRECTIONS MI0-COURS_ EXECUTION ACCURACY (_SIT 0ETERMINATION ACCURACY

TDE-4.SI98 TeA 2.433I TC3 -.0538 B4O .I498 ,%T 2312.4 SGR 2518.2 $G3 68.I ST 1857.] ,T,R 2392.9 S$ ]O5e.6

RO[-5.8542 RRA 1.4081 RC3 .0087 FAU .00078 RRT .9405 RRF .9679 RTF .9948 CRT .eels CRS -.9857 CST -.9993

F02-l.6424 FRA .7454 FC3 -.OO33 8SP |0743 5G6 3418.9 R23 -.0934 RI3 .9850 LSA 3202.6 MSA 196.5 SSA 1.3

80E 7.4754 8RA 2.8303 BC3 .0549 FSP -216 _1 3368.0 SG2 581.5 THA 47.59 ELI 3022.6 £L2 191.5 ALF _2.24

LAUNCH OATE FEB ]B 1969 FLIGHT TIME 130.00 ARRIVAL 0ATE JUN £_ 1969

HELIOCENTRIC CONIC 01STANCE 375.540

RL 147.87 LAL .00 LOL ]49.]7 VL 27.741 GAL -5.13 AZL 1}8.7( HCA 175.75 SMA 129.42 ECC .16786 INC4B.?OB9 Vl 30.131

RP |O8.9Z LAP -3.19 LOP 326.36 VP 37.569 GAP 3.23 AZP 41,37 TAL 207.08 TAP 22.83 RCA 107.69 APO 151.14 V2 3a.792

RC 117.630 GL -59.49 GP 69.34 ZAL 96.78 ZAP 94.08 ETS 159.43 ?A£ 68.86 £TE 241.64 ZAC 56.20 ETC 280.T! CLP 101.64

PLANE TOCENTRIC CONIC

C3 _80,598 VHL 24.096 OLA -40._3 RAL 62.34 RAO 6572.5 V[L 26.483 PTH 3.38 VHP 30.615 0PA 46.42 RAP _63.50 ECC]0._55_

LNCH AZNTM LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

60.14 8 l? 14 2157.26 i.II 49,56 331.01 130.22 8 53 11 1557,3 6.26 43.84

119.86 14 59 45 901.30 1,13 313.92 331.02 130.22 15 14 46 301.3 6,28 308.20
60.14 8 IT 14 2157.26 1,11 49.56 331.01 130.22 8 53 II 1557.3 6.26 43.84

J]9.86 J4 59 45 9OI._O I.J3 3J3.92 33I.D2 J30.22 J3 14 A6 30].3 6.2_ 308.20
60.14 8 17 14 2157.26 I,l] 49.96 331.01 130.22 8 53 11 1557.3 6.26 43._4

119.86 14 59 45 901.30 1.13 313,92 331.02 130.22 15 IA 46 301.3 6.28 308.20

OIFFERENTIAL CCIRRIECTION5 MI0-COUR_ EXECUTION ACCURACY ORBIT OETERtAINATION ACCURACY

TOE 1.8490 TRA 1.5404 TC3 -.O_8| BAU 1.3392 SGT 664.? S(,R 3267.4 563 55.3 ST 462.6 SR 2632.0 SS 1305.6
R0-10.8226 RRA 5.90_0 RC3 .1702 FAU-.02129 RRT -.1660 _ .9976 RTF -,0968 CRT -.8641 CRS -.9995 CST ,8475

FOE-2.0146 FRA 1.27_5 FC3 .0317 8SP 10320 ,T_ 3334,3 1_3 -.0768 R13 .9970 LSA 2964.9 HSA 236.3 SSA .4

60210.9794 8RA 6.1007 8C3 .1725 FSP -176 SG| 3269.3 SG2 655.1 THA 92.02 ELI 2662.4 EL2 230.2 ALF 98.70

LAUNCH 0ATE FEB 18 1969 FLIGHT TIME 132.OO ARRIVAL DATE JUN 30 1969

HELIOCENTRIC CONIC

RL 147.87 LAL .OO

RP ]OS.9I LAP -3.25

RC 120.015 GL 45.13

PLANE TC_ENTRIC CONIC

C31493.407 VHL 38.645

LNO-I A?MTH LN_H TIME
33.69 16 31 35

146.31 _ 13 28

33.69 16 31 35

_46.3_ 2 I3 28

33.69 16 31 35

]46.31 2 13 28

O/FFERENTIAL cORRECTIONS

TOE-5.||21 TRA 1.8244 TC3 -.lOll BAU A.2849
RD-J5,3B45 RR_ .J799 RE3 -.JB92 FAU-,0705I

FOE 3.4214 FRA -.0276 FC3 .0409 8_P 8824
BOE16.2116 8RA 1.8332 BE3 .2146 FSP -163

01STANCE _86.1_O
LOL 149.17 VL 27.702 GAL -5.87 AZL 6.36 H_A 183.27 S_AA 129.IA ECC .1768| INC83.6408 Vl 30.131

LOP 329,53 VP 37.544 GAP 4.76 _ZP J73.63 TAL 209.A6 TAP 32.73 RCA ]O6.3] APO JSJ.98 V_ 34.796

GP -50.88 ZAL 94.74 ZAP 93.82 ETs 179.51 ZAE 53.62 ETE 100.96 ZAC 67.36 ETC 63,98 CLP 96.07

OLA 60.77 RAL 28.25 RAO 6573.2 VEL 40.183 PTH 3.56 VHP 47.827 OPA -68.20 RAP 214.82 ECC25.5777

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZMTH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG
5058.51 1.27 241.48 298.98 29.24 17 55 54 4458.5 -5.71 237.99

3381.97 1.28 103.59 298.96 29.24 3 9 50 2782.0 -5.70 100.09

5058.51 1.27 241.48 298.98 29.24 17 35 54 A458.5 -5.71 237.99

3381,97 |._8 103._9 298.96 29.24 3 9 50 2782.0 -5.70 ]00.09

5058.5l 1.27 241.48 298.98 29.24 17 55 54 4458.5 -5.71 237.99

3381,97 1.28 103.59 298.96 29,24 3 9 50 2782.0 -5.70 100.09

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT I222.7 SGR 2709.9 SG3 _1.6 ST 776.3 SR 2281.4 SS 2086.6

RRT .8766 RRF -,9999 RTF -.87JJ CRT ,9783 CR5 J,O000 CST ,9778

•_B 2973.0 R23 -.0878 RJ3 -.9961 LSA 3190.4 HSA ]57.1 SSA .8
5GI 2922,5 SG2 545.6 THA 67,60 EL] 2405.0 EL2 152.7 ALF 71 .51

1795



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH DATE FEB ]8 ]969

HELIOCENTRIC CONIC

RL 147,87 LAL ,00

RP ]08.89 LAP -3,30

R( 122.394 GL 60.98
PLAP_.TOCENTRIC CONIC

C3 463.0)2 VHL 21,518

LNCH ATNTH LNCH TIE L-I TIME IN] LAT

24.03 1_ 47 36 5028.65 -2.77

15fl.97 O 14 I| 3281.96 -2.76

24.03 13 47 36 5028.65 -2.77

155.97 0 14 11 3281,96 -2.76

24.03 13 47 36 5028,65 -2.77

155,97 O 14 II 328J.96 -2,76

0]FFERENTIAL (ORRI[CTJONS

TOE .7572 TRA ].0245 TC] -°0468 BAU I.O_7

ROE-9.3871 RRA 3.2489 RC3 -.J59J FAU-.0J_O|

F0£ 1.9306 FRA -.6046 FC3 .0243 8SP |J256

BOE 9.4176 8RA 3.4066 8C3 .|658 FSP -I93

FLIGHT TIME 134.00 ARRIVAL OAT[ JUL 2 J969

D]STAN(E 390.494

LOL 149,17 VL Z7,661 GAL -5.33 AZL 46.90 H(A 184.83 SHA 128,86 EC( .17379 1NC43.0952 Vl 30.13J

LOP 332.70 VP 57,518 GAP 4.57 A2P 132.99 TAL 207.00 TAP 31,83 RC4 106.47 APO J51.26 v2 34.800

GP -72.90 ?4L 97.84 2AP _.72 _TS 190.90 2AE 77,13 ETE 110.72 ZAC 87,12 ETC 79.13 CLP 113.44

DLk 68.99 RAL 358.75 RAO 6578.3 VEL 24.173 PTH 3.32 VHP 26,879 DPA -81.68 RAP 181.13 ECC 8.6203

JNJ LONG JNj RT A,,_ IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

245.44 261,70 2|,O4 15 1l 25 4428.6 -10.23 242.95

96.63 261.67 21.04 J 8 52 26_2.0 -10,22 94.14

245.44 261,?0 21,04 15 1! 25 4428.6 -I0.23 242.95

_,63 _1.67 2J,04 I B 58 2682.0 "|0.22 94.14

245.44 26|,70 21.04 |5 JJ 85 4428.6 -10.23 242.95

96.63 26|.67 21,04 l 8 52 2682,0 -10.22 94.14

M_0-(,OURSE EXECUTION 4CCURACY ORBIT DETERt4INATION ACCURACY

_T 8]2_5 .%R 3540.8 _3 59.? sT 304.6 SR 2602.2 ss 1206.6

RRT ,5109 R_F -.9978 RTr -.46j8 CRT -.4272 CRS .9997 CST -.4502

3632.8 _3 -,0795 RJ3 -,9963 LSA 2871.3 MSA 275.9 SSA 1.5

_l_I 3566.0 _2 693.5 THA 83.05 ELl 2605.5 EL2 275.1 ALF 92.89

LAUNO_ DATE FEB 18 |969 FLIGHT TIME J36.00 ARRIVAL OATE JUL 4 1969

HELIOCENTRIC CONIC OISTANL_ _J5.875

RL J47.87 LAL .00 L_X 149.17 VL 27.620 GAL -5.02 A2'L 63.45 HCA 187.48 SMA 128,58 ECC .I7317 INC26.5535 Vl 30.]3!

RP 108,88 LAP -3.34 LOP 335.87 VP 37.493 GAP 4.68 A2'P 1|6,36 TAL 205,_3 TAP 32.81RCA |06.51APO J50.85 V2 34.8d5

RC |24.766 GL 63.33 GP -78.30 ZAL 10].65 ZAP |00.99 ETS 238.58 Z_E 89.56 ETE 1fl7.9| ZAC 96.65 ETC |27.80 CLP 160.O9
PLAMETO(ENTRI( CONIC

C3 189,449 VHt. |3.764 DLA

LNCH 4ZNTH LNCH TIME L-I TIME INJ LAT

27.]8 13 5 23 4910.32 -9.48
J52.82 23 14 9 3183.09 -9.47

27.18 J3 5 23 4910.32 -9.48

152.82 23 J4 9 3J8_,09 -9.47

27.18 |3 5 23 4910.32 -9.48

152.82 2_ 14 9 3183.09 -_.47
01FFER£NTIAL r.._(T]ONS

TOE 3.8939 TRA-I.8Ob4 TC3 -.05|8 8AU .1_28

R0_.-2.6548 RRA 2.(_4J8 RC3 .0052 FAU .DO_5

FOE 1.2460 FRA -.6847 FC3 -.0_04 BSP IZ064

802 4.7|28 ORA 3.ZO15 8C3 .0524 F_P -247

r

66.29 RAL 340.43 RA0 6571.0 V_L I7.629 PTH 2.98 VHP |6.57| OPA-73.|2 RAP 72.]0 EC( 4.J179

_NJ LONG _NJ RT A_ _NJ A21MTH _NJ TINE PO CST T_M IN] 2 L4T |NJ 2 LONG

24|.05 246.2_ 24.06 14 27 14 43|0.3 -J6,76 238.07
85.64 246.22 24.06 2A 7 |2 2583.1 -16.75 92.67

24t.0_ 246.23 24.06 I4 27 14 43|0.3 -]6.76 238.07

95.64 246.L_'_ 24.06 _4 7 12 2583.| :iT.T5 92.67
241.0_ 246,23 24.06 J4 27 J4 43|0.3 -16.76 258.07

95.64 246._ 24.06 24 7 ]2 2583.] -16.15 92.67

NIO-COLMS£ E_ECUTION ACCURAC_ CRBIT OETER_41NATION ACCURACY

SA;T 2480.5 _GR L8950.0 S_3 76.2 ST |715.5 SR 1376.4 SS 802.6

RRT -.94_0 RRF -.9658 R1T .996[J CRT -.9538 CRS .9690 CST -.9985

SCdg 3854,3 1_3 -,1_04 R]3 -.9915 LSA 2_J8.0 MSA 329,5 SSA 1,8

S_I 3802.6 _2 829.3 THA J89.78 ELl 2175.| EL2 326.| ALF 141.55

L_UNCH DATE FEB 18 1969 FLIGHT TIME 138.00 ARRIVAL OATE JUL 6 1969

HELIOCENTRIC CONIC DISTAN(E 40|,743

RL 147,87 LAL .O0 LQ. 149.17 VL 27.5T8 GAL -4.76 AZL 71.06 HCA J90,4_ SNA |88.29 ECC .17383 INC18.9374 V| 30.131

RP 108.86 LAP -3.37 LOP 339.04 VP 37.468 GAP 4.88 ATP |08.65 TAL 203,85 TAP 34.28 RCA |06.07 APO 150.58 V2 34o811

RC 127.188 GL 61.17 GP -75.93 ZAL ]05,09 ZAP |05.76 ETS 282.63 ZAE 97.58 ETE _01,J0 ?AC 102.23 ETC 172.07 CLP-J68.84
PLANETOCENTRI( CONIC

C3 103.663 VHL 10.J82 DLA 62.79 R4L 340.71 RAO 6570.0 VIEL I5,000 PTH 8.70 VHP J2.141 0PA -65.29 RAP 58.73 £CC 2.7060

LN_ AZNTH LN_H TIME L-I TINE _NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 8 LAT]NJ 2 LONG

31.30 |3 16 6 4783,00 -15.95 234.94 242.27 28.40 14 35 49 4183.0 °22.94 23J.24

148.70 23 5 41 _k_86.17 -|5.93 94.21 242.25 28,40 23 57 7 2486.2 -22.93 90.50

31.30 13 |6 6 4783.00 -|5,95 234,94 842,87 88.40 14 35 49 4J83.0 -22.94 231.24

148.70 23 5 4] 3086.17 -15.93 84.2J 242.25 28.40 23 57 7 2486.2 -22,93 90.50

31.30 13 16 6 4783.00 o15.95 234.9d 842.27 28.40 14 55 49 4|83.0 -22.94 231.24

148.70 23 5 41 3086.17 -15.93 94.2] 242.25 28.40 23 57 7 2486.2 -22.93 90.50
OIFFERI_NTIAL CCI_IECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 3.3003 TRAo2.764_ TC3 -.3479 BAU .48.._'Z SrvT 3940.1SC, R 562.7 SG3 98.7 ST 2119.3 Sit 261.4 58 738.8

ROE .3718 RRA .4244 RC3 -.0048 FAU .01781 RRT -,6_30 _ -.5046 RTF .9877 CRT ._}88 L'_ -,5|42 _ -.9_34
FOE 1.1585 FRA -.7216 FC3 -.1487 BSP 12517 _ 3980.I R_3 -.1514 R13 -,9865 LSA 2245,7 MS4 249,5 SSA 2.2

3.3212 EIRA 2.79_ 8_ .3479 FSP -323 ._| 3955.9 _,2 4_18.4 TH4 |74.85 ELI 2|22.| EL2 2_7.8 ALF 2.95

LAUNCH DATE FEB 18 1969 FL|GHT TIE 140.00 ARRIVAL DATE JUL 8 1969

HELIOCENTRIC CONIC OISTANCE 407,602

RL |47.87 LAL .O_ L_L J49.J7 VL 27._5 GAL -4.5J A21. 75.31 PICA J93.47 5HA 128.00 £CC .17358 INC14.6863 Vl 30.131

RP J08.84 LAP -3.39 LOP 342,2| VP _7,442 GAP 5.10 A21= I04._0 TAL 202.42 TAP 35.89 RCA 105,78 APO 150.22 v2 54.818

RE |29.481 GL 57.82 GP -67.73 ZAL 107.90 ZAP 1|0.85 [TS 296.|8 ZAE |03.67 ETE 215.19 24E |06.30 £TC |85.31 CLP-]58.48
PLANETC_ENTRIC CONIC

C3 67,608 VHL 8,L._22 OLA _9,59 RAA. NA,JO RAO 6_,_ VI_L i_,746 PTH 2,5l VHP 9.784 OPA -58,45 RAP 51.70 £CC 2.1127

LN(J_ ATNTH LNO4 T|ME L-J TIME |NJ L_T IN] I.CN(; JNJ RT AS( _NJ AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
35.]0 J3 38. 2 4669,9(] -2|.00 _.4_ _41,09 32,84 J4 56 5| 4069.9 -27.65 224.01

144,90 23 9 49 _]06,44 -_0._ _2,_ 241,07 38,83 2_ 59 56 2406.4 -27,64 87.85

35.]0 J3 39 2 46_9,90 -2].00 228,48 241.09 38.84 14 56 51 4069.9 -27.65 224.0!
144.90 23 9 49 300_,44 -Z0,9_ 92,32 24|.07 32.83 23 59 56 2406,4 -27.64 87.85

35.|0 13 39 2 4669.90 -Zl.O0 828.48 Z41.09 38.84 I4 56 5J 4069.9 "27.65 224.01

|44.90 23 9 49 3(30_,44 -20.99 g_Z.3Z 24J.07 32.83 23 59 56 2406.4 -27.64 87.85

DIFFERENTIAL CORRECTIONS NIO-CC_RS_ E_[CUTJON ACCURACY CRSIT 0ETERNINATION ACCURACY

TOE 2,61_8 TRA-2.4_ TC3 -o70_3 BAU .6486 _OT 4025.5 _ 850.0 S¢3 |24.3 ST 2089.0 S_ 582.8 $5 754.6

ROE .8316 _RA -.1489 RC3 -.|286 FAU .0269J _T .7636 _ .87J8 R'rF' .9772 CRT .9196 CR5 -.9701 CST -.987a

FOE 1.2028 FRA -.74_6 FC3 -.3446 B_P |_8_8 _G_ 4077.6 R_3 .18_0 R|3 ,9796 LSA _83.7 NSA 240.7 SSA 2.9

802 2.7458 _RA 2.4713 8C3 .7179 FgP -410 _1 4056.3 ,%2 416,5 TH4 7.lO EL] 2|57.4 EL2 22| .7 ALF 14.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH CAT£ FEB 18 1969 FLIGHT TINE 14Z,00 ARRIVAL 0ATE JUL l0 1969

OISTANCE 4|3.495

LOL 149.17 VL 27,492 GAL -4.26 ATL 78.01 tlCA

bCP 345.38 VP 37.417 GAP 5.33 k?P 101.50 TAL

GP -61.67 ZAL J10.06 ?AP 115.45 ET5 301.26 7kE

196.56 SM_ I17.71 ECC .I7411 TNC11.9879 Vl 30.131
201.00 TAP 37.56 RCA I05.47 APO I49,94 V2 34.P25

108.59 ETE 216.30 2AC I09.63 £TC 189'.67 CLP-154.90

HEL|OCENTRIC CONIC

RL 147.87 LAL .0(3

RP |08.82 LAP -3.39
R( |31.823 GL 54.19

PLANCTOCENTRI( CONIC
C3 49.J76 VHL 7.013 0ha 56.76 RAb 348.I7 RA0 6568.8 V[L 13.059 PTH 2.38 VHP 8.397 0PA -52.23 RAP 47.33 ECC J.8093

LNCH AZNTH LNCH TINE L-! TINE IN! LAT |NJ LONG ZNJ RT A_ IN! A_4TH IN! TIM(_ PO CST TIN IN! 2 LAT IN! 2 LONG
38.5l I4 4 I2 4574.63 -24.6I 222.19 240.7! 37.08 15 Z0 27 3974.6 -30.88 2J7.00

141.49 23 I7 6 2945.98 -24.59 90.37 240.69 37.08 24 6 12 2346.0 -30.97 95.18

38.51 14 4 12 4574.63 -24.61 23.19 240.71 37.08 15 20 27 3974.6 -30.98 217.00

141.49 23 17 6 2945.98 -24.59 90.37 240.69 37.08 24 6 12 2346.0 -30.97 85.18
38.5J 14 4 12 4574.63 -24.61 222.19 240.71 37.08 15 ZO 27 3974.6 -30.99 217.00

14J.49 23 17 6 2945.98 -24.59 gO.37 240.69 37.08 24 6 12 2346.0 -30.97 95.I9
DIFFERENTIAL CCRR1ECTION5 HIO-COOR.._. EXECUTION ACCURACY CRBIT 0£TERt4INATION ACCURACY

TOE 2.2668 TRA-2.2130 TC3-1,I077 BAU .7464 SGT 4089.4 S(_ 8§4.8 SG3 150.6 ST 2100,3 SR 689.9 SS 782.2

ROE .8324 RR4 -.2568 RC3 -.2487 FAU .03515 RRT .8765 RRF .9564 RTF .9696 (RT .9491 CRS -.9992 CST -.9945
FOE 1.2546 FRA -.7455 FC3 -.6188 B.SP 13333 S_ 4171,7 _3 .2039 RI3 .9734 bSA 2333.2 MSA 235.3 SSA 3.6

BOE 2.4149 BR4 2.2279 B(3 1.1353 FSP -509 S(;| 4156.| SG2 404.8 THA 10.48 ELI 2L;_0.8 EL2 209.3 ALr 17.46

LAUNCH OATE FEB IB 1969 FLIGHT TIE 144.00

OISTANCE 419.406

GP

ARRIVAL DATE JUL 12 1969

HELIOCENTRIC CONIC

RL 147.87 LAL .DO

RP 109.79 LAP -3.39

RC 134.153 5L 50.9I

PLANETOC.ENTRIC CONIE
C3 38.418 _ 6.199 064 54.29 RAL 352.29 RA0 65(_.5 VIEL 12.641 PTH 2.19 VHP 7.5_10 DPA -46.52 RAP 44.51 ECC 1.6324
LN(J4 A2"NTH LNO4 T[14E L-I TINE IN! I._T IN! LONG ZNJ RT AS( IN! AZNTH IN! TI_ PO CST TIH XNJ 2 LAT IN! 2 LONG

41.53 14 28 59 4495.08 -27.07 216.34 240.74 40.95 15 45 55 3895.1 -32.97 210.51

138.47 23 25 7 2901.43 -27.06 98,58 240.73 40.95 24 13 28 23OI.4 -32.96 82.76

41.53 14 28 59 4495.09 -27.07 216.34 240.74 40.95 15 4_ 55 _95.1 -32.97 210_51

I38.47 23 25 7 2901.43 -27.06 88.58 240.73 40.95 24 13 28 23OI.4 -32.96 82.76

41.53 14 28 59 4493.08 -27.07 216.34 240.74 40.95 15 43 55 5895.1 -32.97 210.5!

I38.47 23 25 7 2g01.43 -27.06 88.56 240.73 40.95 24 13 28 2301.4 -32.96 92.76

0ZFFER1ENTIAL CORRECTIONS N|0-COUR,_E EY_CUTZON 4CCU_ACY ORBIT 0ETERNINATiON ACCURACY

TOE 2.1288 TR4-I.9499 TC3-I.4713 BAU .7726 SGT 4089.5 _vR 891.0 SG3 170.0 ST 2175.2 SR 731.7 SS 830.6

ROE .7835 RRA -.21gO RC3 -.3114 FAU .03970 RRT .878! RRF .9638 RTF .9563 CRT .9562 CRS -.9942 (ST -.9821

FOE 1.3378 FRA -.6658 FC3 -,8943 BSP 12081 _ 4185.4 R_3 .2369 R13 .9631 LSA 2428.9 HSA 239.0 $SA 4.4

BOE 2.2684 BRA 1.9612 B(3 1.5039 FSP -493 _1 4164.4 S_2 418.6 THA 10.94 ELI 2285.9 EL2 203.9 ALF 17.98

LQ. 149.17 VL 27.448 GAL -4.01 AZI. 79.88 PiCA 199.67 SM4 127.41 £CC .J7476 IN210.1208 VI 30.131

L_ 348.56 VP _7._ GAP 5.56 AZP 99.54 TAL 199.56 TAP 39.24 REA 105.14 APO 149.68 V2 34.933

-36.10 ZAL 111.59 ZAP 120.02 ETS 303.81 ZAE 112.64 ETE 216.A6 ZAC 112.54 ETC 191.21 CLP-153.79

LAUNCH OATE FEB IB 1969 FLIGHT TIN[ 146.00 ARRIVAL 0ATE

HELIC_ENTRIC CONIC 0ISTAI_E 425.]09

RL I47.97 LAL .00 bCt. 149.17 VL 27.404 G4L -3.75 AZL _|.25 HCA 202.9J SMA J_7.II ECC .I75_7 _N( 8.7474 Vl 30.131

RP 108.77 LAP -3.36 LOP 351.74 VP 37.367 GAP 5.80 AZP 98.07 TAL 198.12 TAP 40.92 R(A 104.90 APO 149.43 V2 34.841

RE 136.471 GL 47,75 GP -31.07 ?AL 112.55 ZAP 124.31 ETS 305.39 ZA£ I15.95 ETE 215.40 ZkC 115.I5 ETC 191.60 CLP-153,75

PLANETO_ENTR|C (ONIC
C3 31.560 VHL 5.618 OLA 52.15 RAL 356.28 RA0 6568.3 _EL 12.367 PTH 2.23 VHP 6.971 DPA -41 ._0 RAP 42.71 ECC 1.5194

LNO4 AZMTH LN_H TIN[ L-I TINE IN! LAT IN! LONG IN! RT AS( IN! AZMTH IN! TIN_ f_O CST TIN IN! 2 LAT IN! 2 LONG

44.19 14 52 48 4428.04 -28.71 211.01 241.10 44.40 16 6 36 ]828.0 -34.25 204.66

135.81 23 33 12 2869.09 -28.69 87.05 241.09 44.39 24 21 1 2269.I -34.24 80.71

44.19 14 52 48 4428.04 -28.71 211.01 241.10 44.40 16 6 36 3828.0 -34.L_5 204.66

135.81 23 33 12 2869.09 . -28.69 87.05 241.09 44.39 24 21 1 2269.1 -34.24 90.71
44.19 14 52 48 4428.04 -28.7| 211.01 241.10 44.40 16 6 36 3828.0 -34.25 204.66

JUL 14 1969

135.81 23 33 12 2869.09 -28.69 87.05 241.09 44.39 24 21

OIFFER1ENTIAL CORR£CTIONS H_0-_E EXECUTION ACCURACY

TOE 1.9332 TRA-I.9120 TC3-1 °9547 BAU .B4lB SC,T 4234.5 SGR 895.5 SG3 193.5

ROE .6820 RRA -.20§6 RC3 -.3994 FAU ,04669 RRT .8977 RRF .9696 RTF .9561

FOE 1,3152 FR4 -.6436 F(3-1.2908 BSP 13470 SC_ 4328.2 R23 .2360 R13 .9603

2.0688 BR4 I.B_03 BC3 1.9951FSP -635 S_I 4310.B S_2 387.6 THA 10.84

L_UNCH OAT£ FEB 18 1969

HELIOCENTRIC CONIC

RL 147.87 LAL .00
RP IO8.74 LAP -3._

RC 138.773 GL 44.84

PLANETCX_ENTRIC CONIC

C3 26.856

LNCH 42"1,4TH LN(.H TII4_ L-I TINE INJ LAT

46.52 13 1_ 33 4_70.9_ -_J.79
133.48 _3 41 _ 284_.42 -29.78

46.52 15 I5 33 4370._ -29.79

133.48 23 41 2_ 1845.42 -L_J.7B

46.52 15 I5 33 4370.98 -L_.79

133.48 23 41 _B 2843.42 -29.78

DIFFERENTIAL CCRR[CTIONS

TOE 1.9558 TRA-1.6684 TC3-_.4093 BAU .8796

ROE .6067 RRA -.I672 RC3 -.4429 FAU .0_077

FOE I .2993 FRA -.5681FC3-I .6366 BSP 13842

_OE 1.9524 gRA 1.6767 8C3 2.4499 FSP -696

1 2269.] -34.24 80.71

CR_IT DETERt4IN_TION ACCURACY

ST 2189.8 ._ 103.2 SS 931.1

CRT .9608 CRS -.9960 CST -.9816

L$A 2434.9 MSA 227,2 SSA 5.5

ELI 2292.4 EL2 186.3 ALF 17.26

FLIGHT TIME 148.00 ARRIVAL DATE JUL 16 1969

DISTANCE 431.212

b_. 149.17 VL 27.359 GAL -3.48 AZL 82.31HC_ L_05.95 SHA J26.82 ECC '17649 _N(. 7.690_ VI 30.131
LOP 354.91 VP 37.343 GAP 6.03 AZP 96.92 TAL !96.65 TAP 42.60 RCA 104.43 APO I49.20 V2 34.950

GP -46.57 7AL 1|3.00 ZAP 1_.25 ETS 306.55 ZAE 116.66 ETE 213.79 ZAC 117.58 ETC 191.47 CLP-154,23

V_L 5.18210L._ 50._0 RAL .17 RAO 6568.1 VEL 12.175 PTH 2.18 VHP 6.607 OPA -36.54 RAP 41.64 ECC 1.4420
INJ LONG INJ RT AS( INJ A214TH INJ TZNE

_.25 241.81 47.39 16 28 24

8_.78 241.79 47.38 24 28 54
_O6.25 _41.81 47._9 16 28 24

85.78 241.79 47.38 24 28 54

206.25 241.81 47.39 16 28 24

85.78 241.79 47._8 24 28 54

HIO-GOURS£ EXECUTION ACCURACY

S_T 4334.3 SGR 862.B ,%3 210.0
RRT .B�_I RRF ,9665 R1T .9514

S_ 44!9._ R_3 .2402 RI3 .9552

5GI 4403.5 S_2 37_.6 THA 10.21

PO CST TIM IN! 2 LAT IN! 2 LONG
3771.0 -35.01 199.49

2245.4 -35.00 79.02

3771.0 -35,01 199.48

2245,4 -35.00 79.02

3771.0 -35.01 199.48

2245.4 -35.00 79.02

ORBIT O[TERMIN4TION ACCURACY

ST 2228.5 SR 676.5 SS 837.7

CRT .963_ CRS -.9972 CST -.9907

LS4 2465.0 MSA 221.4 SSA 6.5

EL1 2322.4 Eb2 173._ ALF 16.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH GATE FEB IB 1969 FL|GHT TJf_ 150.00 ARRIVAL CAT[.

PfELICK:ENTRIC CONIC DISTANCE 437.|10

RL )47.87 LAL .OO LOL 149.17 VL 27.3|4 GAL -3.2! AZL Lq3.J5 HCA 209.10 SHA I26.5? ECC .17754 INC 6.8473 V) 30.131

RP IO8.71 LAP -3.32 LOP 358.09 VP 37.)J9 GAP 6.27 A2P 95.99 TAL 195.|6 TAP 44.26 RCA 104.O6 APE) 148.98 VZ 34.860

RE 14J .067 GL 42.i6 GP -42.59 7JL 112,98 2AP f)]_84=ET_ _07.48 ZAE 1L:_3.85 £TE zJJ .95 7AC 119.87 ETC 19).10 CLP-154.98
PLANE TOCENTRIC CONIC

C3 23.464 VHL 4.944 0LA 48.72 RAL 3.98 RA0 6568.0 VEL |2.0]5 PTH 2.|5 VHP 6.373 DPA -32.22 RAP 41.J3 ECC 1.3862

LNCH ATHTH LNCH TfME L-Z TIMe IN] LAT |NJ LONG IN) RT A_ iN] AZHTH IN] TIME PO (ST T|H IN] 2 LAT IN] Z LONG

46.54 15 37 23 4321.89 -30.50 202.03 242.86 49,97 16 49 25 372| .9 -35.43 J94.93

131.46 23 50 4 2827.98 -30.49 84.75 242.85 49:96 24 37 12 2228.0 -35.42 77.66

48.54 15 37 23 432l .69 -30.50 _2.03 242.86 49.97 16 49 25 3721.9 -35.43 )94.93

131.46 23 50 4 2827.98 -30.49 84.75 242,85 49.96 24 37 J2 2228.0 -35.42 77.66

48.54 )3 37 23 4321.89 -_O.50 202.03 242.86 49.97 J6 49 25 3721.9 -35.43 ]94.93

13J.46 23 50 4 2827,98 -30.49 84.75 242.85 49.96 24 37 12 2228.0 -35.42 77.66

JUL 18 J969

DIFFERENTIAL CCRRECTION5

TOE 1.7865 TRA-|.5_37 TC3-2.8654 BAU .9J06

ROE .5447 RRA -.|303 R(3 -.4653 FAU .O534J

FOE 1.2678 FRA -.4751 FC3-I.9705 BSP I4117

BO£ 1.8677 8RA I;5292 Be3 2.9030 FSP -736

LAL_H DATE FEB 18 1969

HELICK_ENTRIC ECNIC

RL 147.87 LAL .OO
RP 108.68 LAP -3.28

RE 143.344 GL 39.68

PLANETOCENTRIC CONIC

C3 20.92! VHL 4.574
LNO-I AZMTH LI'_H TINE

50.31 15 38 32

129.69 0 3 2

50.31 15 58 32

129.69 0 3 2

50.31 15 fie 32
129.69 0 3 2

MIO-COUR._E EXECUTION ACCURACY ORBIT DETERHINATIC_ ACCURACY

`%T 4431.0 `%R 820.3 `%3 22_.3 ST 2268.0 SR 648.2 $$ 838.2

RRT .8944 RRF .9599 RTF .9470 CRT .9659 ORS -.9980 CST -.9799
`%8 4506.2 R_3 .2397 RI] .9503 L$A 2494.0 MSA 215-9 SSA 7,7

_I 4491.7 ._G2 361.9 THA 9.46 ELI 2353.3 EL2 161.8 ALF 15.51

FL|C_T TII, E 152.00 ARRIVAL DATE

0_STANCE 443,000

LQ. 149.17 VL 27.269 GAL -2.92 AZI. 83.84 P_A _1_.25 SMA 126.22 ECC ,17871 INC 6.1557 Vl 30.131

LOP 1.27 VP 37.295 GAP 6.51 AZP 95.21 TAL 193'66 TAP 45.91 RCA 103.67 APO 148.78 v2 34.870

GP -39.07 ZAL ||2.54 ZAP 135.1| ETS 308.26 ?AE |2_.6J ETE 210.04 ZAC 122.07 ETC 190.63 CLP-155.87

0LA 47.36 RAL 7.77 FAD 6567.8 VEL J1.929 PTH 2.12 VHP 6.2_8 DPA -28.50 RAP 41.O4

L-I T_M[ INJ LAT INJ LCI_ INJ RT ASC JNJ A_4TH INJ TIME PC) CST TXM INJ 2 LAT

4279.19 -_0.96 196.29 244.24 52.I8 17 9 52 3679.2 -35.63

2815.12 -_0.95 83.93 244.23 52.17 0 49 58 L_ZIS,! -35,62
4279.19 -30.96 198.29 244.24 5_.J8 17 9 52 3679,2 -35.63

2815.12 -30.95 83.93 244.23 52.17 0 49 58 L_ZIS.! -35.62

4279.19 -30.96 198,29 244.24 52.18 17 9 52 3679.2 -35.63

2815.I2 -30.95 83.93 244.23 52.J7 0 49 58 2215.1 -35.62
DIFFERENTIAL CCRR[CTION5

TOE 1.7332 TRA-l,_39 TC3-3.3232 BAU .9389

ROE .4939 RRA -.0987 RC3 -.4732 FAU .05492

FOE 1.2222 FRA _._ FC3-2.2728 8SP 14420

DOE 1.8021BRA 1.3874 BE3 3.3567 FSP -766

NI0-COURSE EXECUTION ACCURACY

`%T 4528.J _ 776.B `%3 231.0

RRT .8_? RRF .9504 RTF .9431

4594.2 R_3 .2336 R13 .9459
.%t 45_0.? .%2 352.0 T_ 8.72

JUL 2'0 1969

ECC 1.3443
IN] Z LONG

190.94

76.57

190.94

76.57
190.94

76.57

CR_I T DETERt4INA TION ACCURACY

ST 2304.6 SR 621 .2 5S 832.0

CRT .9684 CRS -.9987 CST -.9791

LSA 2518.9 flSA 2J0.1 SSA 8.9

ELl 2382.1 EL2 150.O ALF 14.69

LAUNCH D4TE FEB 18 1969 FLIGHT TIME 154.00 ARRIVAL OATE JUL 22 19_9

HELIC_ENTRIC CONIC

RL 147.87 LAL .DO

RP 108.65 LAP -3.23

RE 145,608 GL 37,36

PLANETC_ENTRIC CONIC

C3 18.957 VHL 4.354

LNCH AZHTH LNCH TII4_

31.86 16 19 12

128.14 0 12 39
51.86 16 19 12

128.14 0 12 39

51.86 16 19 12

)28.14 0 12

015TAI_E 448_88!

LOt. 149.17 VL 27.224 GAL -2.63 kZL 84,42 HCA

LOP 4.46 VP 37.272 GAP 6,75 AZP 94.55 T_L

GP -35,97 ZAL 111.72 ZAP |_B.08 [T5 ]08.92 ZAE

215.42 SMA 125.93 ECC .18001 INC 5.5750 Vl 30,)31

192,13 TAP 47.55 RCA !03.26 4PO 148.59 V2 34.880

J24.02 _T_ Z08.|7 ZAC I24.21 ETC 190.12 CLP-156._4

OLA 46.18 RAL ll.56 RA0 6567.8 VEL 1J.846 PTH 2:i0 VHP 6.147 0PA -24.75 RAP 4|.29 ECC 1.3120

L-| TIH_ |NJ LAT |NJ LCi_ INJ RT A,_ INJ A_ITH INJ TIgE PO CST TIM ]NJ 2 LATINJ 2 LONG

4241,83 -31.25 194.99 245.96 54,08 17 29 53 3641.8 -35.70 i87.43

2805.60 -31.24 83.28 245.95 54.07 0 59 25 2205.6 -35,69 75.72

4241.83 -31.25 194.99 245.96 54.08 17 29 53 3641.8 -_5.70 187.43

2805.60 -31.24 83.28 145.95 54.07 0 59 25 2L;=O5.6 -35.69 75.7?

4241.83 -31.25 194.99 245.96 54.08 17 29 53 3641.8 -35.70 187.43

2805.60 -31.24 83.28 245.95 54.07 0 59 25 2205.6 -35.69 75.7?

ORBIT 0ETERt4INATION ACCURACY

ST 2338.1 SR 597.3 SS 820._

CRT .9712 CRS -.9993 CST -,9783

LSA 2540.7 HSA 203.9 S5A )0.2

EL1 2409.2 EL2 138.2 ALF 13.98

0IVFERENTIAL CORRECTIONS

TOE 1,6912 TRA-I.2449 TC3-3.7789 8AU .9651

ROE .4527 RR_ -,072| RE3 -.4706 FAU .O5551

FOE 1.1672 FRA -,2702 FC3-2.5349 BSP 14722

BOg 1.7507 EIR_ 1.2470 8C3 3.8081FSP -785

MIO-COURSE EXECUTION ACCURACY

SGT 4623.8 _ 735.9 `%3 236.5

_T .8812 _ .9380 RTF .9398

`%8 4682.0 R_3 .2226 RI3 .9422

`%1 4669,3 .%2 344.6 THA 8.03

LAUNO'J DATE FEB 18 1969 FLIGHT TIHE |56.00 ARRIVAL DATE JUL 24 1969

HELIOCENTRIC CONIC

RL 147.87 LAL ,00

RP 108.61 LAP -3.16
RE 147,857 GL 35.17

PL4N[ T(_ENTRI C CONIC

C3 17.408 VHL 4.172

LNCH AZHTH LNCH TII4_
53.22 16 39 34

126.78 0 22 54

53.22 16 39 34

126.78 0 22 54

53.22 16 39 34

126.78 0 _ 54

0ISTAN_E 454,753

LCI,. 149.17 VL 27,I78 G_L -2.32 AZL 84.92 PIE_ 2J8.58 SM_ 125.63 ECC ,18145 INC 5.0777 Vl 30.] ]1

LOP 7.64 VP 37.249 GAP 7,00 AZP 93.97 TAL 190.59 TAP 49.17 RCA 102.84 APO J48.43 V_ 34._9]

GP -3_.25 2AL 110.56 ZAP 140.77 ETS 309.48 ZAE 125.15 ETE 206.40 ZAC 1_6.32 ETC I89.60 CLP-157.84

0LA 45.j6 RAL 15.40 RA0 6567.7 VEL 11.781 PTH 2.08 VHP 6,114 0PA -21.52 RAP 41.81 ECC 1.7865

L-J T]l,_. IN] LAT JNJ LONG _NJ RT A,S_ IN] AZMTH IN] TJM_ PO CST TIN IN] ? LAT IN] 2 LONG
4208.88 -31.42 192.06 248.00 55.72 17 49 43 3608.9 -35,67 184.34

2798.72 -31,41 82.78 247.99 55.71 1 9 33 2J98.7 -35,66 75,06

4208.88 -31.42 J9_.06 248.O0 55.72 J7 49 43 3608.9 -35.67 )_4.34

2798.72 -3! .41 82.78 247.99 55.71 1 9 33 2198.7 -35.66 75.06

4208.88 -31.42 192.06 248 .(30 55.72 17 49 43 3608.9 -35.67 )84.34

2798.72 -3l .41 82.78 247.99 55.71 1 9 33 2198.7 -35.66 75.0_

ORBIT OETERNINATION ACCURACY

ST 2371,3 SR 578.1 SS 806.9

CRT ,9744 CRS -.9996 CST -.9775

LSA 2563,0 MSA )97.8 SSA )1.6

ELl 2437.4 EL? 176.4 ALF )3.40

OIFFERENTIAL CORRECTIONS

TOE 1.6602 TRA-I.J013 TC3-4.2235 8AU .9887

ROE .42_34 RRA -.0490 RC3 -.4595 FAU .055_5

F0E 1.1091 FR4 -,|628 FC3-2.7477 BS,P 14967

_E i.7126 BRA 1.1023 _C3 4.2485 FSP -791

MI0-C.OURSE EXECUTION ACCURACY

.%T 4713.7 _ 699.5 .%3 239.4

RRT .8710 RRF .9'?28 RTF .9367

•_ 4765.3 R23 .2090 R13 .9386
.%1 4753.! .%2 340.8 THA 7.40

J798



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-691

LAUNCH GATE FEE ]8 1969 FLIGHT TIME 158.00 ARRIVAL _ATE JUL 26 ]969

_ELIC_ENTRIC CL'_NIC DISTANCE 460,613

RL 147._7 LAL .00 LC_ 149.17 VL 27.133 GAL -2,01 AZL _5.36 HCA 2_1.75 SHA 125.34 ECC .I_303 INC 4.G447 VI 30.]31

RP ]OH.56 LAP -3.09 LOP ]0.6Z VP 37.226 GAP 7.24 AZP 93.47 TAL I89.03 TAP 50.78 RCA 102.40 APO 148.28 V? 34.9n2

RE 150.092 GL 33.10 CP -30.84 ZAL 109.07 ZAP 143.21 ETS _q9.92 ZAE 126.06 ETE 204.74 7AC 12_.42 ETC 189.11 CLP-158.86

PLANE TCW_ENTRIC CC_ IC

C3 ]6.170 VHL 4.071 CLA 44.26 RAL 19.31 RAG 6567.6 VEL 11.728 PTM 2.07 VHP 6.117 CPA -IB.SB RAP 42.56 ECC 1.2661

LNCH AZHTH LNCH TIME L-I TIME [NJ LAT IN] LONG IN] RT ASC IN] AZHTH INJ TIME PO CST TIM INJ _ LAT iNJ _ LONG

§4.45 |6 59 5] 4]79.69 -31.50 189.45 Z50.35 57.14 16 9 30 3§79.7 -35.5B 181.60

1?5.55 _ 33 49 7794.03 -31.49 82.41 250.34 57.13 J ZO 73 ?I94.0 -35.57 74.56

54.45 I6 59 51 4179.69 -31.50 1_9.45 250.35 57.I4 I_ 9 )0 3579.7 -35.5_ I_J.60

I75.55 0 33 49 ?794.03 -31.49 62,41 250.34 57.I3 I ?0 _3 ?194.0 -35.57 74.56

54.45 16 59 51 4179.69 -31.50 l_9.45 250.35 57.14 1_ 9 30 3579.7 "35.5_ 181.60

I75.55 0 33 49 ?794.03 -31.49 B_.4| Z50.}4 57.I3 1 _0 Z3 ZlgA.0 -35.57 74.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY c"_BIT DETERMINATION ACCURACY

TDE 1.6320 TRA -.9573 TC3-4.6612 BAU 1.0123 SOT 4604.9 _ 66_.5 SG3 Z40.4 ST 2397.I ._ 561.B SS 76_.2

ROE .3940 RRA -.0_2 RC3 -.4450 FAU .05ASI R_T .8598 RRT" .9051 RTF .9343 CRT .9779 CRS -.9996 CST -.9767

FOE 1.0453 FRA -.0C-.,O5 FC3-2.gJB_ BSP 15261 S(,B 4B51.2 R"Z3 .|913 R|3 .9360 LSA Z57_,0 MSA ]91.2 SSA ]3.0

8CE 1.67B9 BRA .957B _C3 4.68?4 FSP -793 SG1 4839.3 S(,2 ]39.0 THA 6.86 ELI Z459,4 ELZ ]]4.4 ALF 12.94

LAUNCH GATE FEB 18 1969 FLIGHT TIME 160.00 ARRIVAL CATE JUL 28 1969

HELIOCENTRIC CONIC

RL 147.67 LAL .C'_']

RP IDd. Sa LAP -).Of

RC 157,317 GL 3I.IO

PLANE TOCENTRIC CONIC

C3 15.I76 VHL 3._96
LN_H AZMTH LNCH TIME

_5.57 17 2_3 13

]?A.43 O 45 Z2

55.57 17 L_O 13

124.43 0 A5 22

55.57 17 ?O I)

174.43 0 A5

OIFFERENTIAL CORRECTION5

TOE 1.6067 TRA -.B0_5 TC3-5.0624 BAU 1.0346

ROE .373! RRA -.014_ RC3 -.4_61 FAU .0_33_

FOE .9795 FRA .038_ FC3-3.0433 BSP 15580

BOE 1.6494 8RA .8086 BC_ 5.1004 FSP -794

DISTANCE 466.46_

LOt. 149.17 VL 27.067 GAL -1.6_ AZL 65.74 HCA _24.9Z 5HA 175.05 ECC .J8476 INC 4.2621 Vl 30.13J

LOP I4.Ol VP 37._4 GAP 7.49 AZP 93.0_ TAL 187.46 TAP 52.38 RCA 10_,95 AF_ 148.15 V_ 34.914
GP -2B.71 ZAL 107.30 ZAP 145.44 ETS 310.26 ZAE 1_6.79 ETE _-°03,2_ ZAC 130.51 ETC 1B_.63 CLP-159.68

0LA 43.44 RAL _3.3I RAO 6567.6 VEL 11.686 PTH 2.06 VHP 6.14B DPA -15.89 RAP 43.50 ECC 1.2498
L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] _ LONG

4153.61 -31.50 187.10 Z53.O0 58.39 IB 29 27 3553.6 -35.43 179.15

7791.41 -31.49 62.17 _5_.99 56.37 I 31 53 7191.4 -35.41 74.73

415}.61 -]1._ _87.10 _5}.00 5_.39 J_ _9 _7 355],6 -_5.43 179.I5

2791.41 -31.49 BZ.I7 _5_.99 56.37 I 3] 53 219J.4 -35.4J 74.?3
4153.61 -31,50 IBT.IO 253,00 56.39 18 Z9 27 3553.6 -35,43 179.15

Z791.4! -3_.49 BZ,17 ZSZ.99 58._7 I 31 53 ZIgl.4 -35.4] 74.23

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 489_,5 _ 64_.7 SG} _39.B ST _416.5 SR 54B.B SS 766.?

RRT .847I RRF ,BBS| RTF .93_6 CRT ,9B17 CRS -.9990 CST -,9757

SGB 49)5.5 _'_3 .1718 R13 .9340 LSA _567.Z MSA I64._ $SA 14.6

SGI 4923.9 S&2 339,4 THA 6.36 EL1 ?475.9 EL? 102.0 ALF I?.59

LAUNCH DATE FEB 18 1969 FLIGHT TIME 167.00 ARRIVAL GATE JUL 30 1969

HELIOCENTRIC CL"NIC

RL 1A7.87 LAL .00

RP 1_8.50 LAP -?.97

RE 154.516 GL 79.16

PLANETOCENTRIC CONIC

C3 14.380 VHL 3.79_

LNCH AZMTH LNCH TIME IN] LAT

56.6? 17 40 5_ -31.43

ZZ3.36 0 57 _ -31.4_

56.6? 17 40 5Z -31.43

I73.3_ 0 _7 ?8 -31.4_

56.6? 17 AO 5_ -31.43

123.38 O 57 ?8 -31.42

DIFFERENTIAL CORRECTIONS

TCE 1.5812 TRA -.fi53A TC3-5.4790 BAU 1.0563

R_C .3fl6_ _'RA -.0OOO RC_ -.4006 F_U .0_165

FOE .9117 FRA _1331 FC3-3.1_17 BS_ 15673

BOE 1.6ZOB BRA .6534 Be3 5,4943 FSP -7BB

124.76 ECC .I_665 INC 3.9_95 VI )D.I}J

53.9_ RCA I01.47 APO 146.05 v? 34.926

2_I,63 7AC 13_.60 ETC IHB,19 CLP-160.89

6._01 CPA -13.41 RAP 44.60 ECC 1.2367

DISTANCE 47_.299

LOL ]49.I7 VL 27.042 GAL -1.34 AZL _6.0_ HCA 2_.10 5HA

LOP 17._0 VP 37.1_2 GAP 7.75 AZP 92.62 TAL I_5._B TAP

GP -76.63 ZAL 105._5 ZAP 147.4_ ETS 310.46 7AE 127.36 ETE

DLA 42.66 RAL 27.4] RAD 6567.6 VEL II.652 PTH _.05 VHP

L-I TIME IN] LONG IN] RT ASC IN] A/MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

4130.12 184.95 255.9_ 59.48 I_ 49 42 3530,I -35.21 I76.93

E790.88 d_.07 _55.9Z 59.47 I 43 59 2190.9 -35._0 74.05

4130.12 164.95 255.93 59.48 18 49 4? 3530.1 -35.21 176.93
2790.68 62.07 255.9Z 59.47 1 43 59 2190.9 -35.20 74,05

4130.IZ I64.95 255.93 59.48 16 49 4? 3530.1 -35.21 176.93

7790.66 82.07 755,92 59.47 J 43 59 2]90.9 -35.20 74.05

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4977.8 _ 621.4 S(,3 237,_ ST 2426.0 SR 536.3 Ss 740.3

RRT .6330 RRF .6633 RI-F ,9_13 CRT .9655 CRS -.9977 CST -.9745
SGB 5016.5 R'Z3 .1516 RI3 .9324 LSA 25_6.B MSA 177.3 SSA 16.3

SGI ._04.B S(32 342,0 THA 5.96 ELI 7483,4 EL2 89.2 ALF 12.35

L_kUNCH DATE FEB 18 1969 FLIGHT TIHE 164.00 AR_IVAL GATE AUG I 1969

HELIOCENTRIC CONIC

RL 147.67 LAL .O0

RP 10_.47 LAP -?.B_

RC 156.704 GL 77._7

PLAN_TL_CENTRJC CONIC

C3 13.752 VHL 3.70_ DLA 41.95 RAL

LNO'4 AZMTH LNCH TIME Lol TIME IN] LAT

57.65 IB 1 57 410B.EO -31.27

177.35 J 9 59 _79_,75 -31._6

57.65 IB I 57 4)08.60 -31._7

127.35 I 9 59 279?.75 -31.76

57.65 I_ J 57 4J08.60 -)1._7

177.35 I 9 59 2792,75 -31.76
OIFFERENTIAL CORRECTIONS

TOE 1.5576 TRA -.4690 TC3-5.835_ BAU 1.O7_
ROE .]436 RRA .0134 RC3 -.3889 FAU .050(]0

FOE .8469 FRA .?E61 FC3-3.I47B B$P 16076

B0E 1.595! BRA .489_ BC3 5.6462 FSP -772

DISTANCE 476.I_3

LOL 149.17 VL 26.997 GAL -.99 AZk 86,39 HCA _31,ZB 5MA I74.46 ECC .IBBTI INC 3.609? VI 30.131

LOP 20.39 VP 37.161 GAP B.OO AZP 9_,_6 TAL 164.26 TAP 55.56 RCA 100.99 APO 147,97 v? 34.936

GP -_5.16 7AL 10_.95 ZAP J49.35 ETS 310.58 ZAE 127.86 ETE ?00.57 ZAC 134.71 ETC 187.76 CLP-16I.B9

31.63 RAD 6567.5 VEL 11.625 PTH ?.04 VHP 6.273 OPA -II,J4 RAP 45.65 Eft 1.2763

INJ LONG INJ RT AS_ INJ AA"MTH INJ TIME PC, CST TIM INJ _ LAT INJ _ LONG

16_.96 _59.14 60.47 19 10 Z6 3506.6 -3A.gA 17A.6_
8Z.13 _59.13 6(].46 1 56 3_ 7192.7 -34.93 74.06

182.96 759.14 60.A7 19 lO Z6 }506.6 -34.94 174.68

87.13 759.13 60.46 1 56 32 2197,7 -_4.93 74.06

182.9_ 259.14 60,47 19 1D 26 350_.6 -34.94 j 74._6

87.13 Z59.1] 60.46 | 56 37 7192.7 -34.93 74.06

MI0-C..CURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S(,T 5055.1 _ 604.9 SG3 234,8 5T 2429.3 _ 531.I SS 714.3

RRT .8J6_ RRF .6404 RTF ,9_01 CRT .9893 CR$ -,995l CST -.9730

S_B 5091,1 R_3 .1335 R|3 .9310 LSA 7581.5 MSA ]7I ,I SSA 18.0

$GI 3079.3 .S(,2 347.3 THA 5,61 ELI 74B5.5 EL? 75.7 ALF I#.2_

1799



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69b

LAUNCH CAT£ FEB ]B 1969 FLIGHT TZM_ /66.00 ARRIVAL OATE _G 3 1969

HELIOCENTRIC CONIC

RL I47.87 LAL .00

RP I08.43 LAP -2.7I

RC 1_8.875 GL ?5.4]
PLANCTCX_ENTRIC CONIC

C] J3.273 VHL 3.64]

LNCH AZMTH LNCM TIME

58.68 18 23 36

121.32 1 22 46

58.68 18 23 36

121.32 I 22 46

58.68 18 23 36

121.32 I 27 46

DISTANCE 483.933

LOt. I49.17 VL 26.952 6AL -.63 AZL 86.67 HCA 234.46 D4A 124.19 ECC .]9096 INC 3.3252 vJ 30.13]

LOP 23.58 VP 37.|40 GAP 8.27 AZP 9|.93 TAL ]82.67 TAP 57.13 RCA 100.48 AFO ]47.9q v2 34.951

GP -23.67 ZAL 100.42 ZAP 15].08 £T$ 3]0.56 ZAE 128.26 ETE ]99.43 ZAC 136.82 ETC 187.36 CLP-162.88

CLA 41.23 RAL 35.94 RAC 6567.5 VEL 11.604 PTH 2.03 VHP 6.361 OPA -9.03 RAP 47.22 ECC 1.2184

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] ? LAT IN] Z LONG

4088.68 -31.04 181.07 ?62.59 6J,37 19 31 45 }488.7 -34.59 172,96

?797,24 -31.03 87,37 ?62.59 61.36 2 9 23 2197.? -34,58 74,?6

4088.68 -31,04 ]81107 262.59 61.37 19 31 45 3488.7 -34,59 172.96

7797.24 -31,03 82.37 267.59 61.36 2 9 23 ?197.? -34.58 74.76

4088,68 -31.04 ]81.07 267.59 6],37 I9 31 45 3488.7 -34,59 172.96

2797.24 -31.03 82.37 262.59 61.36 ? 9 23 2197.2 -34.58 74.26
EXECUTION ACCURACY CROAT CETERMINATION ACCURACY

SGR 59].7 $G3 23].| ST 2411.6 SR 5?4,2 SS 68|.8

RRF .8168 RTF .9300 CRT .9927 CRS -.991] CST -.9710

R23 ,II4| RI3 .9_]8 LSA 2555,O MSA 164.8 SSA 19,9

SG2 352.7 THA 5,_] ELl ?467.2 EL? 61,7 ALF 12,18

OIFFERENTIAL CORRECTIONS

TOE i.5257 TRA -.3217 TC3-6,16|90au 1,0954

ROE .3331 RRA .0252 RC3 -.3705 rAO .04816

FOE .7779 FRA .3105 rC3-3.1411 8SP 16386

BCE 1.5616 8RA ,3222 Be3 6.1731 FSP -764

MI0-COURSE

S6T 5134.9

RRT .POI0

$60 5168.9

$61 51 56.9

LAUNCH CATE FEB 18 1969 FLIGHT TIME J1_'1.00 ARRIVAL CArE AUG 5 1963

HELIOCENTRIC CONIC
RL 147.87 LAL ,00

RP 108.39 LAP -?.59

RC 161.027 GL 23.56

PLANE TC_CENTRIC CONIC

C3 I?.93| VHL 3.596

LNO"/ AZMTH LNCH TIME

59.76 18 45 58

I70.24 I 35 33

59.76 18 45 58

120.24 I 35 33

59.76 18 45 58

0ISTANCE 489.728

LOL 149.17 VL 26.907 GAL -.25 AZL 86.94 HCA 237.65 .SMA 123.91 ECC .19339 INC 3.0627 Vl _.]31

LOP 26.78 VP 37.1£=0 GAP 8.54 AZP 91.64 TAL ]81.05 TAP 58.7(] RCA 99.95 APO I47.88 V? 34.964

6P -27.34 ZAL 97.69 ZAP 152.68 _TS 3]0.A1 ZAE 128.58 ETE ]98.41 ZAC 138.96 ETC 186.97 CLP-163.85

OLA 40.49 RAL 40.35 RA0 6567.5 VEL 11.590 PTH 2.03 VHP 6.463 CPA -7.0_ RAP 48.70 ECC I.?I?H
L-I TIME IN] LAT IN] LONG |NJ RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

4069.69 -30.71 179._4 266.78 62,L:_0 19 53 48 3469.7 -34,16 171.10

7804.93 -30.69 82.82 266.28 67.18 2 ?? 18 ??04,9 -34.15 74.69

4069.69 -30,71 179._4 266.28 62.20 19 53 48 3469,7 -34,i6 J71.10
2004.93 -30,69 82.82 2156.28 62.18 ? 27 ]8 ?204.9 -34,15 74.69

4069,69 -30.71 I79.24 266._8 6_.2'0 19 53 48 3469.7 -34.|6 171.10

?204.9 -34.15 74.69

L'WBIT OETERMINATION ACCURACY

ST ?374.5 SR 517.7 SS 644.7

CRT .9956 CR$ -.98A7 CST -.9684

LSA ?509.2 _SA 159.1SSA 21._

ELl 2429._ EL2 47.3 ALF 12.25

I20.24 I 35 33 ?_4.93 -30.69

CIFFERENTIAL CORRECTIONS

TCE 1.4866 TRA -.1462 TC3-6.4367 BAU ],l|44

ROE .3246 RRA .0362 RC3 -.3520 FAU .04618

rOE .7069 FRA .3889 FC3-3,0916 BSP ]6688

BOE 1.5716 BRA .1506 BC3 6,4463 FSP -75A

82,82 2f_._8 62.18 ? ?? 18
MI0-CC_5£ EXECUTION ACCURACY

S6T 5209.0 SGR 580.8 563 ?26.6
RRT .7847 RRF .7927 RTF .9306

_B 5_41.3 _3 .0952 RI3 .93]?

(_,1 5229.(3 SG2 358.6 THA 5.02

LAUNCH CArE FE_ 18 1969 FLIGHT TIME 1713.L11._ _R.RIVAL C_rE AUG 7 1969

HELI('WCENTRIC CC_IC

RL 147.87 LAL ,0_

RP 10_.35 LAP -2.46

RC 163.161 GL 21.74

PLANETC<ENTR|C CC_IC

C3 1_.717 VHL 3.566

LNCH AZMTH LNCH TIME

60.32 19 9 7
1(9.O_ 1 4_ 8

_].92 19 9 7

119.O_ I 4_ 8

119._8 i 48 8

LC_ 149.17 VL

LC_ ?3.97 VP

CP -?I.15 ZAL

C!STANCE 495.507

26.86? GAL .14 AIL 87.18 MCA ?40.83 SMA I73.63 ECC .19604 INC 2.8179 V! 30.131

37.100 GAP 8.82 A?P 91.37 TAL 179.42 TAP C_.26 RCa 99.40 APO 147.87 V? 3_.977

94.78 ZAP 154.16 ETS 310.12 ZAE 12_.86 fIE 197.48 ZAC 141.ti ETC 186.59 CLP-|64._13

OLA 39.70 RAL 44._2 RAC 6567.5 VEL 11.58_ PTH 2.133 VHP 6.570 OPA -5.27 RAP 50.27 ECC I.?(]9]

L-I TIME IN] LAT IN] LONG IN_ RY ASC IN] AZMTH IN] .TIME PO CST TIM IN] 2 LAT IN] 2 LC_G

4_51.23 -_1.27 I77.41 270.1_ 62.97 ?0 16 38 _451.? -33.63 169.26

28i6.24 -311.26 83.52 270.17 62.96 ? 35 4 2216.2 -33.62 75,18
4051,23 -_1,27 177,41 270,18 62.97 20 16 3_ 3451.? -33,63 169.26

2816.24 -_].26 83.52 270.17 67.96 2 35 4 2216.? -33.6? 75.3_

4051.23 -_1.27 177.4I 270,18 62.97 ?O J6 3_ 3451,? -33.63 163.26

2816.24 -30.26 83.52 270.17 62.96 ? 35 4 2216.? -33.67 75,38

CR_/T OETERMINATION ACCURACY

ST ??37.2 _ 515.6 SS 616.2

CRT .9978 CRS -,9754 CST -.9653

LSA ?466.4 MS_ J56.8 55_ 23.6

ELi 2393.2 £L2 33.4 ALF IX.A?

_IFFERENTIAL CCRRECTICNS MIC-COURSE EXECUTION ACCURACY

TCE 1.4513 TRA .0476 TC3-6.6296 _AU 1.1786 SCT 5273.5 5GR 575.? SG3 ??I.8

RCE ,3203 RRA .0491 RC3 -.3_2 rAO .04384 RRT .7663 RRF .7709 RTF .9300

FOE .6473 rRA .4734 rC3-?.9846 _SP 1677] SOB 53_14.7 _3 ._853 RJ3 .9_]5

BCE 1.4H68 _RA .O684 _C3 6.637_ FSP -775 SGl 5291 .9 SG? 368.? THA 4.80

LAUNCH CATE FE_ 18 I969 FLIGHT TIME IT?.{E] ARrIVaL 0ATE AUG 9 I969

_ISTANCE 501.269

LCL 143.17 VL 76.818 GAL .55 AlL 87.41 l_A ?44.0? 5_A 123.36 ECC .19890 INC _.5877 vl 30.131

LOP 33.17 VP 37.080 GAP 9.I0 AXP 91.I3 TAL 177.79 TAP 61.82 RCA 98.82 APO I47.gO V? 34.990

CP -?0.(39 ZAL 91.71 ZAP ]55.54 ETS _09.70 ZAE 129.139 ETE ]96.65 ZAC 143._9 ETC 186.21 CLP-165.74

HELICWCENTRIC CL"_IC

RL 147.87 LA_.. ,(30

RP I08.31 LAP -2.33

RC 165.776 GL _ 19.97
PLANETC_CENTRIC CONIC

C3 12.631 VHL 3.554 _LA 38.86 RAL 49.34 RA(3 6567.5 VEL ]I.577 PTH 2,02 VHP 6.70_ 0PA -3.58 RAP 51.93 ECC ]..3079

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AS_ IN] A}'NTH IN] TIME PO CST TIM IN] 2 LAT IN] ? LC_NIG

62.19 19 33 8 4032.71 -_9.77 175.54 ?74.25 63.7! 20 40 20 343_.7 -32,99 I67,40

117.81 20 10 7831.85 -29.71 84.51 274._5 63.70 2 47 2_ 7231.8 -3_.98 76.37

67.13 19 33 8 4032.7! -79.72 17_.54 ?74.25 63.71 L_O 40 20 3432,7 -32.99 167,40

117.81 _ 0 10 7831.85 -29.71 84.51 274,_5 6_.70 2 47 22 _3i.8 -_2.98 76.37

67.19 19 33 8 4037.71 -79.72 175.54 ?74.25 63.71 _0 40 20 343_.7 -32.99 i67.40
117.81 2 (3 1(3 2831.85 -29.71 84,51 _74.25 63.70 2 47 LP'Z LP'731.8 -32.98 76.37

CIFFERENTIAL CORRECTIONS M_-CCURSE EXECUTION 4CCUR_CY _RBIT OETERI.IIN_TION _CCURACV

TOE J.3934 "TRA .7399 TC3-6.775J BAU 1.1453 SGT 5337.1 S/,,R 568.0 SG3 ?]6.] 5T 2_56,O $R 509.E 55 573.3

R_E ._150 RRA .0C'_5 RC3 -.3116 gAU ._4J68 RRT .7487 RRF .7477 RTF .9_06 CRT .9987 Cq$ -.9_J| CST -.960?

foe .5756 FRA .54513 FC3-_.8566 BS_ 17030 .568 5367;2 R23 .0716 RI3 .9310 L$_ 23?7.5 MSA 155.6 SSA 25.4

60E ! .4286 _RA .7474 _C3 6.7822 FSP -709 51,1 5354.] SC? 375.3 TH_ 4.58 ELI Z312.6 EL2 75.6 ALF 17.713

1800



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VE)L 4 1968-69_

LAUNCH CAT[ FEG 18 1969

HEL[_XENTRIC CONIC

RL 147.87 LAL .E_]

RP 108.Z6 LAP -2.18

RC 167.370 GL 18.11

PLANE TOC[NTRIC CONIC

C3 IZ.677 VHL 3.560

LNCH AZMTH LNCH TIME
63.59 19 58 5

116.41 ? I1 ?1

63.59 19 58 5

I16.41 ? t1 ?1
63.59 19 58 5

116.41 2 11ZI

FLIGHT TIME 174.0[]

01STANCE 507.011

LC_ 149.17 VL 26.774 G4L .97 AZL 87.63 HCA

LC_ 36.37 VP 37.061 GAP 9.40 AlP 90.92 TAL

GP -19.13 ZAL 88.53 ZAP 156.83 ETS _19,!3 ZAE

CLA 37.96 RAL

L-I TIME ]NJ LAT

4013.51 -29.06

7857.47 -79.04

4013.51 -?9.06

?85?.4? -?9.04

4013.51 -79.06

7852.47 -?9.04

CIFFERENTIAL CORRECTIONS

TCE 1.3278 TRA .4435 TC3-6.8517 8Au 1.1618
RCE .3116 RRA .0774 RE3 -.7957 YAu .O3964

FCE .5067 FRA .6144 FC3-?.7080 6SP 17769

_CE 1.3639 6RA .4494 BC3 6.8581FSP -692

ARRIVAL CAT[ AUG 11 1969

247.?? 5MA 173.09 ECC .?0700 INC ?.3695 Vl 30.1)I

176.15 TAP 63.37 RCA 98.23 APO 147.95 v? 35.0_13

i79.30 ETE 195.90 ZAC 145.47 ETC 185.83 CLP-166.66

53.87 RAG 6567.5 VEL 11.578 PTH ?.07 VMP 6.843 CPA -1.99 RAP 53,67 ECC 1.2t]85

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

173.58 ?78.47 64,47 ?l 4 59 3413.5 -32.74 165.46

85.84 ?78.47 64.41 ? 58 54 ?252.4 -32.23 77.72

173.58 278,47 64.4? 21 a 59 3413.5 -32.24 165.46

85.84 ?78.47 64.41 ? 58 54 ?252,4 -37.23 77.72

173.58 ?78.47 64.4? 21 4 59 3413.5 -37,24 165.46

85.84 ?78.47 64.41 ? 58 54 ?757.4 -37.73 77.72

MIC-COURSC EXECUTION ACCURACY ORBIT CET£RMINATION ACCURACY

56T 5407.1 S6R 563.5 563 710.8 ST 7159.3 SR 503.5 SS 532.1

RRT .7329 RRIr .7269 RTF .9318 CRT .9977 CRS -.9407 CST -.9538

568 5431.4 R23 .0597 R13 .9371 LSA ??74.6 MSA 158.0 SSA 26.7

,5(,I 5418.0 $62 _2.3 THA 4.39 ELI ?717.0 EL? 37.9 ALF 13,IO

LAUNCH GATE FEB 18 I-i369 FLIGHT TIME 176.CE] ARRIVAL CA TE AUG 13 1969

HELIL-_CENTRIC CONIC OI5TAN(:E 512.733

RL 147.87 LAL ,CJO LC,L 149.17 VL 26.730 GAL 1.41 AZL 97.84 M_A 250.4| SMA

RP 108 .?? LAP -?,O4 LOP 39.57 VP 37,O41 GAP 9.71 AZP _.72 TAL | 74.5I TAP

RC 169.445 GL 16.33 GP -18.Z6 ZAL 85.25 ZAP 158.03 ITS }08.40ZAE 129.47 ETE

PLANE TC_ENTRJCCCINIC

C3 I?.844 VHL 3.584 CLA 36.98 RAL 58.38 RAO 6567.5 VEL 11.586 PTH ?.03 VHP

LNCH AZMTH LNg:H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ'MTH INJ TIME

65,16 _ 24 4 3993.01 -78.27 |71.49 282.80 65.11 21 30 37

114.84 ? ?1 19 7876.71 -78.26 87.56 262.BO 65.10 3 9 18

65.16 20 14 4 3993.01 -28.27 171.49 282.60 65.11 ?1 30 37

114.84 2 ?1 19 7878,71 -28.26 87.56 282.80 65.10 3 9 18

65.16 L>O ?4 4 3993.01 -?8.27 171.49 282.80 65.11 ?I 30 37

114,84 ? 71 19 2878.71 -28.26 87.56 262.B0 65.10 3 9 18

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TDE 1,7511 TRA .6573 TC3-6.8475 BAU 1.1767 S6T 5460.8 S6R 559.4 SG3 205.0

ROE .3093 RRA .0846 RC3 -,7784 FAU .03755 RRT .7172 RRF .7070 RTF .9337

FC[ .4379 FRA .6797 FC3-2.5317 85P 17501 $68 5489.3 R23 .0491 RI3 .9335

BCE 1.2888 8RA .6677 8C3 6.8532 FSP -676 S(,I 5475.6 SC2 388.8 THA 4.??

122.87 ECC .?0536 INC Z.1617 vI }O.131

64.93 RCA 97.60 APO 148.05 V? 35.016

195.23 ZAC 147.68 £TC 185.43 CLP-167,57

6.993 0PA -.52 RAP 55.49 [CC 1.7114

PO CST TIM INJ ? LAT INJ ? LONG

3393.0 -31 38 163.40

?278.7 -31 37 79.48

3393.0 -3I 38 163.4_
?278,7 -31 37 79.48

3393,0 -31 38 I63.40

2?78.7 -31 37 79.A_

ORBIT CETERMINATION ACCURACY

ST 7044.1 SR 497.1 SS 490.7

CRT .9939 CR5 -.9096 CST -.9454

LSA 7153.6 MSA 164.9 SSA ?7.5

ELI 7103.0 EL? 53.1 ALF 13.60

LAUNCH GATE FEB 18 1969

HELIC(ENTRIC CCIqIC

RL 147.87 LAL ,00 LCL 149.17 VL

RP 108.18 LAP -1.88 LC¢ 47.77 VP

RC 171.498 GL 14.57 GP -17.48 ZAL

PLANE TCEENTRICCONIC

C} 13.153 VHL 3.627 CLA 35,97 RAL

LNCH AZMTH INCH TIME L-I TIMIE

66.91 ?0 51 I? 3970.25

113.09 ? ?9 38 7911.77

66.91 20 51 l? 3970.75

113.09 ? ?9 38 7911.72

66.91 _ 51 I? 3970.25

113.09 ? ?9 38 7911.77

FLIGHT TIME 178.00 ARRIVAL GATE

CISTANCE 518.437

?6.686 GAL 1.88 AZL 88.04 HCA 253.61 SMA I?Z,56 ECC .?0899 INC 1.96_8 V1 50.131

37.073 GAP 10.03 AlP 90.55 TAL 177.87 TAP 66.48 RCA 96.94 APO 148.17 V? 35.03_

81.91ZAP 159.16 ETS 307.51ZAE J79.62 ETE 194.67 ZAC 149,90 ETC 185.01 CLP-168.47

62,8? RAG 6567.5 VEL 11.599 PTH 2,03 VMP 7,154 CPA ,87 RAP 57.36 ECC 1.2165

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG

-?7.37 169.19 287.?2 65.78 21 57 22 3370,3 -30.40 161.15

-27,36 89.75 287.21 65.76 3 18 9 7311.7 -30.39 81.11

-77.37 169.19 ?87.?? 65.78 21 57 2? 3370.3 -30,40 161.15

-27.36 89.75 287.71 65.76 3 18 9 7311.7 -30,39 81.71

-27.37 169.19 787.?? 65.78 21 57 ?? 3370.3 -30.40 161.15

-27.36 89.75 287.21 65.76 3 18 9 2311.7 -30.39 81,71

AUG 15 1969

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

TCE 1.1628 TRA ,8815 TC3-6.765_ 8AU 1.1905 SGT 5514.7 SGR 555.8 563 199.1 ST 1913.8 SR 489.9 SS 451,6

RCE .3080 RRA .0975 RC3 -.2615 FAU .03548 RRT .70L:_0 _ .6884 RTF ,9347 CRT .9856 CR$ -,8655 CST -.9345

FOE .3704 FRA .7424 FC3-2.3350 8SP 17727 ,5(,8 5542.6 R2] .0404 RI3 ,9349 LSA 7018,4 MSA 177.9 5SA 27.5

60E 1.?O29 BRA .8869 BC3 6.7702 FSP -660 S_1 5526.5 S(;2 394.8 THA 4,07 ELI 1973.8 EL? 80,3 ALF 14.18

FLIGHT TIME 180.00LAUNCH CATE FEB 18 1969

HELIL-EENTRIC CONIC

RL IA7.87 LAL .00

RP 108.14 LAP -1,77

RC 173.537 GL 17.85

PLANE TC_ENTRIC CONIC

C3 13,609 VHL 3.689
LNCH A_HTH LNCH TIME

68.87 71 19 37

I11.1_ ? 35 52

68.87 ?1 19 37

111,13 ? 35 5?

68,87 71 19 37
111.13 2 35 52

CIFFERENTIAL CORRECTIONS

TC£ 1.0677 TRA 1.1217 TC3-6.5951 8AU I.?007

ROE .308I RRA .1115 RC3 -.1419 rAu ,03329

FCE .3070 FRA .8052 FC3-?.1178 8SP 17835

BCE 1.1113 BRA 1.1767 8C3 6.5995 FSP -638

ARRIVAL GATE AUG 17 1969

OISTANCE 524.105

LCL 149.17 VL 26.64} GAL 2.36 AZL 88.23 HCA 256.81 SMA 172.30 ECC .?1295 INC 1.7667 VI 30.I31

LOP 45.98 VP 37.004 GAP 10,37 AZP 90.40 TAL I71.Z? TAP 68.04 RCA 96.76 APO 148.34 vz 35.043

GP -16.77 ZAL "78.55 ZAP 160.22 ITS ]06,45 ZAE 129.76 ETE 194.07 ZAC 157.14 ETC 184.55 CLP-169.35

0LA 34.80 RAL 67,17 RAO 6567,5 VEL 11,619 PTH ?.04 VHP 7,327 OPA ?.16 RAP 59.30 ECC 1.2240

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PC, CST TIM _NJ ? LAT JN3 ? LONG

3944.33 -26.37 166.64 291,68 66.4? ?2 ?5 27 33_4.3 -29.32 158.64

?952.46 -76.36 92.48 291.67 66.41 3 75 4 2352.5 -79.31 84.49

3944.33 -?6.37 166.64 291.68 66.4? ?2 ?5 ?? 3344.3 -79.37 158,64

?952.46 -26.36 92.48 ?91.67 66.41 3 ?5 4 7357.5 -79.31 64.49

3944.33 -?6.37 166.64 791.68 66.4? 72 ?5 ?? 3344.3 -?9.32 i58.64

2952.46 -26.36 92.48 791.67 66.41 3 ?5 4 235?.5 -29.31 _4.49
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5561.0 SGR 552.8 SO3 193.0 ST "1787.? SR 48?.7 55 419.1

RRT .6874 RRF .6718 RTF .9359 CRT .9701 C_S -,8052 CST -.9223

$68 5588.4 R23 .0347 RI3 ,936_] LSA 1887,8 MSA 197,8 SSA 26.7

SOl 5574.0 SO? 400.6 THA 3,93 ELI 1842.9 EL? 113,2 ALF 14.78

1801



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4. 1968-69 ,

LAUNCH CATE FE_ 18 1969 FLIGHT TIME 182.00 _RR]VAL CATE AUG 19 |969

HELIOCENTRIC CL"_NIC CISTANCE 529.750

RL 147.87 LAL .00 LCt 149.17 VL 26.600 GAL 2.86 AZL 88.42 HCA 260,02 SMA 122.04 ECC

RP I08,10 LAP -|.55 LC# 49,J8 vP 36.956 GAP 10.72 AZP 90.27 TAL 169.58 TAP 69.60 RCA

RC 175.544 GL II.18 GP -16.12 ZAL 75.19 ZAP 161.21 ETS }05.20 ZAE 129,88 ETE 19].57 ZAC

PLANGLXENTR[C CL"_IC

C5 I4._25 VHL 3.777 CLA 3].61RAL 71.]8 RAC 6567.6 VEL I],645 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ
71.08 21 49 39 3913.76 -25.27 163.72 296.17 67.05 22 54 53

108.92 2 39 27 }002.44 -25.25 95.86 296.16 67.04 ] 29 29

71.O8 21 49 39 391},76 -25.27 I6}.72 296,17 67.05 22 5a 53

108.92 2 39 27 }002.44 -25.25 95.86 296.16 67.04 3 29 29

110.00 3 33 16 2837,77 -79.20 84.74 297,84 7I.]8 4 20 }4

i]0.00 1 58 56 3126.42 -?1.45 J03.56 294.22 62.72 ? 5I 3

RIFF[RENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY

TOE .9575 TeA 1.3678 TC3-6.3714 _AU 1.2124 $6; 5.607.0 S(,R 549.0 SG3 |86.9

RCE .3086 RRA .1256 RC3 -.2262 FAU .03150 RRT .6737 RR£ .6559 RTF .9375

rOE .2428 FRA .8629 FC3-I._151 BSP 18039 SGB 5633.8 R_3 .0284 R13 .9376

CCE 1.00_] BRA 1.3735 8C5 6.3754 rsP -622 scl 5619.3 $62 404.9 THA 3.79

.21718 INC 1.5775 vl 30,13|

95.54 APO 148.55 v_ 35.O56

154.39 ETC 184.04 CLP 170.??

2.04 VHP 7.513 DPA 3.38 RAP 61.29 ECC I.?)41

AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LC_C

]51).8 -28.15 155.7_

2402.4 -28.14 87.9?

3313.8 -28.15 155.7_

2402.4 -28.14 87.9?

_737.8 -31.46 76.?6

Z_26.4 -24.95 96.14

ORBIT CETERMINATION ACCURACY

ST 1642.2 SR 473.9 SS 390.(I

CRT .94)4 CRS -.7223 CST -.90H4
LSA 1738.5 MSA 224.7 55A 25.5

ELI 1702.5 EL2 I51.6 ALF 15.35

LAUNCH CAT[ FEB 18 1969 FLIGHT TIME 164.OO ARRIVAL GATE AUG 2i 1969

HELIL_ENTRIC CONIC 01STANfE 535.362
RL 147.87 LAL .00 LCI_ 149.I 7 VL 26.558 G_ 3.39 AZL 88.61 HCA 263.23 SMA 121 .79 ECC

RP 108.O6 LAP -J,38 LL'mP 52,39 VP 36.968 GAP II,09 AZP 90.16 TAL 167.94 TAP 71.17 RCA

RC 177.535 GL 9,57 6P -15.54 ZAL 71.87 lAP 162.I4 ETS 503.75 /AE 129.99 ETE 193.I1 ZAC

PLANE TC(ENTRIC CONIC

C3 15.014 VHL 3.875 CLA 32.38 RAL 75.44 RAO 6567.6 VEL IJ.679 PTH 2.05 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LCN6 INJ RT ASC INJ AZMTH iNJ

73.59 22 Zl 51 3876.28 -24.08 160.29 }00.65 67.66 73 26 28

106.41 2 39 37 }063.93 -24.07 lO0.O5 _](].65 67.65 3 }0 41

73.59 22 ?l 51 3876.28 -24.08 _£:,0.29 300.65 67.66 23 26 28

106.41 2 39 37 }063.93 -24.07 I00.05 300.65 67,65 3 50 41

llO.O0 4 25 54 2735.83 -3J.19 77.47 303.34 75.25 5 II 30

ilO.O0 I 38 41 3252.38 -17.33 IIl.OJ 297.12 60.07 2 32 53

CIFFERIENTIAL CORRECTIONS MIO-COURSE EXECUTION AccueAcY

TOE .8378 TRA 1.6273 TC3-6.0857 BAU 1.2223 SGT 5647.6 56R 544.8 S63 180.9

R0E .3099 RRA .1405 RC3 -.2093 FAU .02935 RRT .6609 RRF .6All RTF .9391

FOE .1809 FRA .9192 FC3-1.6923 BSP 18218 ,SGB 5673.8 R'?3 .O229 RI3 .9392

BCE .8933 8RA 1.6333 8C3 6.0893 FSP -605 S61 5659.2 $62 408.I THA 3.67

.221863 INC 1.3919 Vl 30.131

94.78 APO 14_.80 V? 35.069

156.65 ETC I83.45 CLP-|71.O9

7.711CPA 4.51 RAP 63.34 ECC 1.247!

TIME PO CST TIM INJ 2 LAT ]NJ ? L,-_C

3276.3 -26.89 152,41

2463.9 -26.88 92.17

3_76.3 -26.89 152.41

2463.9 -26.88 92.17

2135.8 -32.90 68.67

2652.4 -21,18 I04.00

ORBIT CETERMINATION ACCURACY

ST I_II.7 SR 464._ SS 368.7

CRT .8999 CRS -.6166 CST -.896_

LSA 160_.9 MSA 258.4 5SA 74._

ELI 1569.3 EL? I95.1 ALF 15.70

L_UNCH C_TE FEB 18 1969 FLIGHT TIME 186.00 4RRIVAL CATE _U6 ?_ J969

HELIL-W_ENTRIC CONIC CISTANCE $4_.9_8

RL 147.87 LAL .00 LO_ 149.17 VL 26.515 GAL 3.94 A_L 88.79 HCA 266.43 SMA 121.54 [CC .22679 INC l .2_86 Vl 30.131

RP 108.02 LAP -l.SI LOP 5_.60 VP 36.9_0 GAP II.47 A_P 90.08 TAL 166.31 TAP 72.74 RCA 93.91 APO I49.10 V2 35._d3

gC 179.506 GL 8.02 CP -15.0_ ZAL 68.6! ZAP 163.02 ET5 302.08 ZAE 130._9 ETE 192.70 ZAC 158.92 ETC I82.75 CLP-171.95

PLANE TL'_CENTRIC CONIC

C3 15.996 VHL 4,0OO CLA 31.12 RAL 79.32 RAC 6567.6 VEL i1.721 PTM 2.07 VMP 7.924 DPA 5.57 RAP 65,42 ECC J.2633

LNCH AZM TH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT _SC IN] AS_ITM INJ TIME PO CST TIM INJ _ LA T INJ ? LONG

76.52 22 57 L_ 3827.92 -22.83

I0).48 2 35 5 3140.88 -22.82

76.52 Z2 57 20 3827.92 -2_.83

103.48 2 35 5 3140.88 -22.82

Ii0.00 S 6 30 2669.33 -32.24

II0.00 I 29 2 3347.47 -14;O2

CIFFERENTIAL CORRECTICI,,IS

TOE ,7096 TRA 1,9OOI TC3-5.7501 BAU 1,7304

RCE ,3|22 ReA ,1560 RE3 -.19_1 RAU .02741

FD£ .l??l FRA .9743 FC3-1.4834 8SP 183,88

BOE ,7752 BRA 1.9065 8C3 5.7533 FSP -589

156.07 305.i2 68.25 24 1 8 32_7.9 -25.58 148.25

105.34 305.I2 68.24 3 27 26 2540.9 -25.57 97.5?

156.07 }05.12 68.25 24 I 8 3227.9 -25.58 148.25

105.34 105.I2 68.24 3 27 26 2540.9 -25.57 97.52

72.57 }08.34 77.97 5 50 59 2069.3 -33,56 63.59

I16.39 300.48 58.50 2 24 49 2747.5 -18.09 t09.64

MI0-COJRSE EXECUTION ACCUeACY ORBIT DE TERMINATION _CCURACY

S_T 5683,3 S_R 540.? SG3 174,9 ST 1400.8 SR 4§4,1 SS 956.5

RRT .6487 RRF .6276 RTF .9406 CRT .8332 CRS -.4936 CST -.8902

_G8 5708.9 R'Z3 .0188 RI3 .9407 LSA 1485.6 MSA 296.6 SSA 22.4

S_I 5694.2 $(,2 410.3 THA 3.55 ELI 1452.5 EL2 242.1 ALF 15.56

LAUNCH _ATE FEB 18 1969 FCI_TTIM[ 188,00 ARRIVAL _ATE AUG 25 1969

HELIOCENTRIC CONIC 01STANCE 546.474

eL 147.87 LAL .00 LOL 149.|7 VL ?6.474 GAL 4.5? _ZL 88.97 PICA 269.65 SMA 121.29 ECC .2322! INC 1.0265 Vl 30.131

RP 107.98 LAP -I.O3 LOP _8.BI VP )6.932 G_P II._8 AlP 90.01 TAL J64.68 TAP 74.33 RCA 93.|3 APO 149.46 V? 35.095

RC 181,455 GL 6.55 GP -I4.52 ZAL 65.45 ZAP I63._3 ETS 3OO.19 ZAE 130.18 ETE 192,33 ZAC 161.19 ETC 181.91 CLP'I72.SI

PLANE TOCENTRIC CONIC

C3 t7.194 VHL 4.147 0LA ?9.84 RAL 83.00 RAO 6567.7 VEL 11.777 PTH 2.D8 VHP 8.152 CPA 6.55 RAP 67.55 [CC I.?830

LNC.#4 AZMTH LN_H TIHE L-I TIME INJ LA_ INJ LCN_ INJ RT }S_ INJ ASMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

80.16 23 38 55 3759.|3 -21.53 I_0,38 B09.57 68.8_ 24 4I 35 3159.1 -?A.?2 142.61

99.84 2 _2 55 3242.75 -21-52 If2.41 }09.56 68,81 3 16 58 2642.8 -24.?I 104.64

100.00 ? 38 44 31_?.24 -22.67 109-12 310.03 69.98 3 31 56 2592.2 -25.19 101.29

100.00 ? 9 43 3284.87 -20.39 I|5.05 }09.08 67.66 3 4 28 2684.9 -23.24 I07.42

]I0.00 5 41 34 2618.60 -32.90 68.76 313.I1 80.J4 6 25 I2 _318.6 -33.91 59.67

]iO.OO J 23 23 3431.28 711.00 121.DO }04.02 57.43 2 20 34 2831.3 -15.21 114,A3

CIFFER[NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT CETERMINATIC_4 ACCURACY

TCE .5770 TRA 2.1906 TC3-5.3695 8AU 1.2349 S(,T 5713.3 SGR 535.3 SG3 169.1 ST 1322.7 5R 443.8 s5 353,7

eCE .3156 RRA .1725 RC3 -.1742 FAU .02545 RRT .6376 RRF .6160 RTF .9419 CRT .7403 Ce$ -.3666 CST -.8951

FOE .0680 FRA l.O_ll rC3-1.2813 _SP 18446 SGB 5738.3 R23 .0160 R13 .942¢I LSA 1399.6 MSA 334.9 SSA 20.9

_CE .6577 _RA 2.1973 _63 5.3723 FSP -568 SGi 5723.6 562 411.6 THA 3.44 ELl 1364.9 EL? ?89.2 Alr 14.62

1H02



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,

LAUNC_ CATE FEB 18 1969

HELIC(ENTRIE EL"INIC

RL 147.87 L4L ,00

RP |07.94 LAP -.84

RC 183.384 GL 5.I6

PLAN[TC_,CENTRIC CL"INIC

C3 18.635 VHL 4.317

LNCH AZMTH LNCH TIME

86.10 0 44 16

93.90 1 49 18

1OO.O9 3 52 54

I{10.90 I Z3 Zl

110.00 6 12 53

110.OO 1 19 52

LCL I49.17 VL

LC_ 62.03 VP

GP -I4._7 7AL

FLIGHT TIME 190.OO ARRIVAL C4TE 4UG 77 1969

ClSTANCE 551.962

Z6,432 GAL 5.13 AZL 89.16 HCA 272.86 SMA I?I.05 ECC ,23_09 ]NC .84a? vl 30.131

36.314 GAP 12.32 AZP _9.96 TAL 163.07 TAP 75.93 RCA 92.23 APO 149.87 V2 35.108

62.33 IAP 164,59 ET5 Z98,04 ZAE 13_.Z5 ETE 191.98 IAC 163.47 ETC 180.85 CLP-173.66

CLA 78.56 RAL
L-I TIME JNJ LAT

3625.00 -_3.2I

3414.36 -ZO.19

3_16.48 -26.27

3498.12 -14.36

257_.30 -33.35
3509._6 -8.lJ

C[FFERENT[AL CL'IQ_ECTIL'INS

TCE .4330 TRA Z,4918 TC3-4.974_ BAU I.z]gB

_CE .3194 RRA .I_91RC3 -.1576 FAU .02365

FOE ._145 FRA 1,0831 FC3-1.0985 BSP 18600

CCE .5380 BR_ Z.49t.X3 BC3 4.9767 FSP -553

LAUNCH CATE FEB IB I969

86.49 RAC 6567.B VEL II.833 PTH 2.10 VHP 8,397 CPA 7.47 RAP 69.72 ECC 1,3067

INJ LL'INC INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

139.95 313.97 69.37 I 44 41 3025.0 -22.83 132.Z4

IZ4.52 313.97 69.36 Z 46 12 2814.4 -22.82 I16,BI

97.31 ]I6.D_ 75._0 4 43 II 2416.5 -28.04 _8.96

12_.01 311,30 63.50 Z Z! 39 2898,1 -17.80 110.91

65.70 ]17.72 8i.91 6 55 51 1978.3 -34.08 56.54

125.18 307.64 56.68 2 18 21 Z'909.1 -1Z.44 118.76

MIC-COUR£_E EXECUTICN ACCURACY L'RBIT DETERMINATION ACCURACY

SGT 5740.4 SGR 529.0 563 163.4 ST 1274.0 S_ 437.5 SS 357.1

RRT .6269 RRF .C--{]44RTF ,9436 CRT .6188 CeS -,Z365 CST -.9080

_B §764.B R_3 .0125 RI3 .9437 LSA I]42._ MSA 369.Z 5SA 19.5

S61 5750.0 ._,G2 411 .4 THA 3.32 ELI 1303.0 EL_ 332.0 ALF I2.70

HELICWCENTRIC CCNIC

RL 147.87 LAL .00 LOL 149.17 VL

RP 197.90 LAP -.66 LOP 65._4 VP

_C I_5.291 GL 3.85 GP -13.67 ZAL

PLANI_TC_ENTRIC CLINIC

C3 _].35I VHL 4,_11 CLA 27.29 RAL
LNCH AZMTH LNCH TIM_ L-I TIME INJ LAT

90.00 2 36 3d 3312.7_ -_4.16

g0.O0 0 Z3 7 ]75B.34 -13.71

It_].O0 4 ]5 3_ _939.45 -_7,49

1_.O0 l 6 54 ]616.88 -10.6_

110.00 6 41 15 Z546.06 -$3.61

110.00 I I7 41 3583.03 -5.33
CIFFERENTI_L CORRECTIONS

TCE ._H_4 TRA 2.B091 TC]-4.5646 BAU 1.2425

ROE .3_40 RRA .L_ RE] -.14|1FAU .0_IB9
F2£ -.035H FRA I.I_6| FC] -.9_O8 O_P 18729

_CE .4ZgB 8RA _.8167 BC] 4.5667 FSP -§37

FLIGHT TIME 192.0D ARRIVAL GATE AUG 29 1969

DISTANCE 557.]97

16.39_ GAL 5,78 AZL 89,34 HCA 176.08 S#4A IL_E'_.BIECC .24448 INC .6610 Vl 30.131

]6.897 GAP J_.7B AZP _9.9] TAL 161.47 TAP 77.55 RCA 91._B APO 150,35 V2 35.120

59.45 ZAP 165,29 ETS _95.62 ZAE 1_].31 ETE 191.66 ZAC 165.74 ETC 179.47 CLP-174.51

89.77 RA0 6567.6 VEL I1._5 PTH _.|2 VHP 9.661 CPA _.31 RAP 71.9_ ECC 1.3349

INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ _ LAT INJ Z LC_G

I19._1 3L_O.14 74.77 ] 32 1 2722.7 -26.02 111.O4

146.B_ ]16.10 64.98 I Z5 45 ]158.3 -16.97 139.67

91.91 ]_.05 77.7_ 5 Z4 3_ 2]39.4 -ZB.90 83.]9
134.87 ]1_.5] 61.90 2 7 11 3016.9 -14.3Z IZB.OI

6}.Z_ 3_8._3 83.35 7 23 41 1946.1 -34.16 54.0_

129.O9 Ill.I? 56.18 Z 17 14 _983.0 -9.74 1ZZ.77
MI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 576_.6 SCR 5_1.9 563 158,0 ST IZ6Z,B SR 420.9 SS 366.6

RRT .6168 RRF .5937 RTF .9453 CRT ,4789 CR$ -.|184 CST -.9270

S6B 5786._ R?] .0098 R|3 .9453 LSA 13_3.4 MSA 393.1 SSA 1B.3

S6I 5771.7 562 410.1 THA 3._I ELI 1280.2 EL_ 364.5 ALF 9.88

LAUNCH GATE FEB 18 1963 FLIGHT TIME 194.00 ARRIVAL C4TE AUG 31 1969

_ELIOCENTRIC CLINIC

RL 147.87 L4L ,00 LL'_- 149.17 VL

RP 1_7.87 LAP -.47 LL_ 68.46 VP

RC 187.17_ GL _.65 GP -13.29 7AL.

PL4N_TO_ENTRIC CONIC

C3 22.381 VHL 4.731

LNCH AZMTM LNCH TIME

90.00 3 21 23

_].00 0 2 54

100.00 5 10 B

100.00 0 56 50

110.00 7 7 7

110,00 1 16 Z_]

CIrFERENTIAL CORRECTIOWS

TCE .IZ60 TRA 3.1437 TC3-4.1505 BAU 1.24_5

RCE .3294 RRA .2235 RC3 -.1251 FAU .02>017
FOE -,0833 FRA 1.1893 rE3 .7800 BSP 18841

6CE .3527 BRA 3.1517 BC3 4.1524 FSP -521

CISTANCE 562.770

26.]51 GAL 6.46 AZL 89,52 HCA 279.29 SMA 120.58 ECC .25144 INC #_753 vJ 30.131

36.880 GAP 13.27 A7P 89.92 TAL 159.89 TAP 79.18 RCA 90.26 APO 150.90 V2 35.132

56.65 ZAP 165.9] ETS 292.92 ZAE I]0.36 ETE 191.37 ZAC 168.01 ETC 177.58 CLP-175.3_

CLA _6.05 RAL 9_._4 RAG 6567.9 V_L 11.990 PTH _.14 VHP 8.945 DPA 9.10 RAP 74.14 ECC 1.3683

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LLIN6

3237,22 -_5.56 113.34 385,13 77.39 4 IS 21 2637.2 -87.05 104.39

38d9.66 -9.81 154.49 319.75 63.30 1 7 43 3289.7 -13.32 147.57

Z886.6Z -18._0 88.14 ]?5,73 79,65 5 58 15 ?_86.6 -Z9.34 79.53

3715,49 -7.43 140.43 317.98 60.96 I 58 45 3115.5 -11.2S 133.77

25_0.61 -33.79 61.16 3_6.64 84.50 7 49 8 1970.6 -34.18 52.03

3654.26 -Z.62 13Z,83 315.01 55.91 Z 17 15 3054.3 -7.0_ 126.58
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S{,T §779.7 $GR 51].B 563 15_.7 ST 1_85.9 SR 409.1 SS 380.2

RRT .6071RRF .5838 RTF .9471 CRT ,3350 CRS -.0165 CST -.9465

5_B 5_0_.5 R'Z$ .0074 RJ] .9477 LSA 1347.3 MSA 404.0 SSA 17.?

56! 57BB.Z SG_ 407.7 THA 3.10 ELI 1293,9 EL? 383.1 ALF 6.67

LAUNCH OATE FEB 18 1969 FLIGHT TIME 196.00 ARRIVAL GATE SEP 2 1969

HELIOCENTRIC CONIC

RL 147.R7 LAL .00 L(1 149.17 VL
RP 107.83 LAP -.2B LOP 71.6B VP

RE 189.037 GL 1.50 GP -1_.95 7AL

PLANETO_ENTRIC CONIC
C3 24.774 VHL 4.977

LNCH AZMTH LNCH TIME

90.00 3 56 Z3

90,00 23 46 54

I_O,O0 5 39 59

100.00 0 49 55

110.00 7 30 48

110.00 1 15 36

CIFFERENTIAL CORRECTIONS

TCE -.03_8 TRA 3.5011 TC3-3.7]_3 _AU 1._377

ROE ,3358 RRA .7414 RC3 -.1093 FAU .01843

FCE ,I767 FRA 1.2447 FC3 -.644! CSP IB_47

CCE .3374 6RA 3.5094 _C3 3.7369 rsP -502

OISTANCE 568.071

76.311 GAL 7.18 AZL 89.71 HCA 782,51 SMA I L_.35 ECC .75903 INC .2859 Vl 30.131

36.862 GAP I].BO AZP 89.94 TAL 158.33 TAP 80.84 RCA 89.18 APO 151.52 V2 35.144

53.99 ?AP 166.52 ET5 289.9? 7AE 130.40 ETE 191,10 7AC 170.26 ETC 174.83 CLP-176.??

0LA 24.84 RAL 95.72 RAO 6568.0 VEL 12.089 PTH 2.16 VHP 9._52 0PA 9.81 RAP 76.40 ECC 1.4077

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_ITH INJ TIME PO CST TIM INJ ? LAT INJ Z LLINC

3181.85 -26.33 109.47 329.80 79.18 4 49 24 2581.9 -27.56 101.02

3994.67 -6.54 160.48 322.65 62.]9 24 5] 79 3394.7 -10.19 153.70
_B47.61 -2B.64 B5.34 3_0.?§ 81.06 6 _7 _7 _747._ -29.58 76.67

3803,94 -4.4_ 145.34 371.57 60.41 I 53 19 32_3.9 -8.39 138.73

7501.17 -33.91 59.75 330.98 85.38 8 12 29 19{]1.1 -34.1_ 50.51

372].39 .02 136.43 318.77 55.8_ ? 17 39 3123.4 -4.46 130.27

MIC-CCtlR_ EXECUTION ACCURACY ,_'$R_ITCE TERM IN_ TI,__ ACCURACY

SGT 5792._ $6R 505.0 $63 147.B ST 1337,5 SR _97.4 SS 396.5

RRT .5982 RRF ,5752 RTr ,9490 CRT ,2035 CRS .0649 CST .962_

SC6 5814.3 R'_3 .[_]59 RI3 ,949G LSA 1393.3 MSA 403.J 5SA t6.?

S61 5800.3 S62 404.1 TH_ 3,6][; ELI ]340_Z EL? 388,3 aLr _.7_

IB03



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 |968-69,

LAUNCH DATE FED IB 1969 FLIGHT TIME 198.0(]

HELIL_CENTRIC CONIC DIsTANcE 573.ZB9

RL 147.87 LAL .00 LOL 149.17 VL 26.272 GAL 7.95 AZL 89.9J HCA 285.74 SHA

RP IO7.79 LAP -.O9 LOP 74.9I VP 36.845 CAP ]4.37 AZP 89.97 TAL I56.79 TAP

RC 19(].875 GL .46 GP -I2.64 ZAL 5].48 ZAP ]67.03 ETS Z86.60 ZAE _30.42 ETE
PLANE TOEENTR IC CCNIC

C} 27.58T VHL 5.252 0LA 23.68 RAL 98.40 RAO 656_.1 VEL |2.205 PTH Z.19 VHP

LN(H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME

90.00 4 26 3 3|42.46 -26.B0 J06.6_ 334.29 B0.50 5 ]9 _5

90.00 23 38 36 4087.31 -3.59 165.69 326.17 61.89 24 46 43

100.00 6 6 22 2819.92 -?.8.93 83.25 334.65 8?.12 6 53 21

1DO.DO 0 44 54 3885.98 -1.71 149.85 325.12 60.15 I 49 40
liD.DO 7 52 30 2486.99 -33.98 58.65 335.27 (]6.03 8 33 57

I]0.00 I ]5 15 3790.78 Z.60 139.95 322.44 55.90 2 18 26

DIFFERENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY

TOE -.2019 TRA 3.8739 TC3-3.3393 BAU 1.2321 S(,T 5800.4 SCR 494.7 SG3 |42.9

ROE .]427 RRA .2588 RC3 -.0948 FAU .0]6_2 RRT .5889 RRF .566! RTF .9512

FOE -.1694 FRA 1.2993 FC3 -.5280 BSP ]8947 S(;B 5821.5 RZ3 .0042 RI3 .9§12

DOE .3977 BRA 3.8826 BE3 3.3407 FSP -487 SGJ 5_07.8 .f_2 399.3 THA 2.89

ARRIVAL CATE SEP 4 1969

|20.13 ECC .26731 INC .0912 v! 30.131

82.53 RCA _B.Pi APO 152.24 V2 35.155

J_._4 ZAC I72.46 ETC |T0.46 CLP-177.08

9,584 0PA ]0.46 RAP 7B.66 ECC J.4540

PO CST TIM INJ 2 LAT INJ ? LONG

2542.5 -27.84 98.17

3487.3 -7.32 159.00

2219.0 -29.72 74.54

3286.0 -5.67 I43._(]

]887.0 -34.J6 49.41

3190.8 -I.89 133.75
ORBIT DETERMINATION ACCURACY

ST |405.6 SR 385.] SS 4J4.O

CRT .0850 cgs .I355 CST -.9749

LSA |462.9 MSA 393,9 SSA IS.}

ELI |406°0 EL2 3_3.6 ALF 1.44

LAUNCH DATE FEB J8 I969 FLIGHT TIME _.00 ARRIVAL DATE SEP 6 1969

HELI(XENTRIC CONIC DISTANCE 578,409

RL I47.87 LAL .00 LC_. 149.I7 VL 26.233 GAL 8,77 AZL 90,IJ HCA 288.96 _A 119.90 ECC .27637 INC .1077 VJ 30.131

RP IO7.76 LAP .JO LOP 78.J3 VP 36.8_8 GAP I4._ AZP 90.04 TAL 155.29 TAP 84.25 RCA 86.77 APO |53.04 V2 35.166
RC 192.690 GL -.5l

PLAN£TO(£NTRIC CONIC

C3 30.891 VHL 5.558
LNO't AZMTH LN_H TIME

90.OO 4 52 1
90.00 23 32 28

IDO,DO 6 ?9 59
IO0.O0 0 41 B

lIO.OO 8 12 24

110.00 ! ]5 12
DIFFERENTIAL CORRI_CTION$

TOE -.3770 TRA 4.2695 TC3-2.9595 BAU ].2227

• 3503 _A .276I RC3 -.081| FAU .0]5_6

roe -.2098 FRA 1.3556 FC3 -.4276 BSP 19031

DO[ .5146 BRA 4._784 BC3 2.9607 FSP -473

GP -12.35 ZAL 49.13 ZAP 167.48 £TS 282.95 ZAE ]]0.42 ETE 190.60 ZAC 174.59 ETC 162.63 CLP-177.95

DLA 22.56 RAL 100.88 RAD 6568.2 VEL I2.340 PTH 2.23 VHP 9.945 DPA 11.O5 RAP 80.95 ECC 1.5084

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCVWG

3113.98 -27.11 104.65 338.65 81,48 5 43 55 2514.O -2_.OI 96.10

4172.37 -,85 170.44 329.74 61.69 24 42 1 3572.4 -4.63 163.80

2798.11 -29.11 B1.73 338.96 82.9(3 7 ]6 37 2198.1 -29.79 72,99

3963.47 .92 |54.10 328.75 60.12 I 47 II 3363.5 -3.O6 147.58

2477,72 -34.02 57,93 339,50 86.45 8 53 41 1877.7 -34.14 48.68

• g56.63 5.I0 143.40 326.I5 56.15 2 I9 29 3256.6 .62 137.1#

MID-COURS(:EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

._t 5804.2 5GR 483,_ SG3 138.3 ST 1485.0 SR 372._ SS 432.3
RRT .5795 _ .5574 RTF .9536 CRT -.0142 CR5 .1925 CST -.9833

SGB 5824.3 R23 .OOZ8 R13 .9536 LSA 1544.8 MSA _79.9 SSA 14.5
SGJ 581I.OSG2 393.4 THA 2.77 ELl 1485.0 EL2 372.7 ALF 179.7_

LAUNCM OATE FEB 18 1969 FLIGHT TIME TOT.D0 ARRIVAL DATE SEP _ 1969

IELI(XENTRIC CONIC

RL 147.87 LAL .00

RP ]07.73 LAP .29

RE 194.480 GL -1.39

PLANETOCENTRIC CONIC

C3 34.770 VHL 5.897

LNCH AIMTH LNCH TIME

90.00 5 15 7

90,00 23 27 47

10(3.00 6 51 17

10(3.00 0 38 14

]10.00 8 30 39

llO.O0 I |5 21

01FFERENTIAL CORRECTIONS

TOE -.5585 TRA 4.6897 TC3-Z,5996 BAU 1,2088

ROE .3586 RRA .29_9 RC3 -.06d3 FAU .01372

FOE -._484 rRA 1.4140 FC3 -.3416 _SP 19086

DOE .6635 BRA 4.6988 BC3 2.6005 FSP -458

DISTANCE 583.414

LOL 149.17 VL 26.195 GAL 9.65 AZL 90.32 H(A 292.19 SMA 119.69 ECC .28630 INC .316_ Vl 30.131

LOP 81.36 _b° 36.811 GAP J5.64 AZP 9(].J2 TAL 153.82 TAP 86.01 RCA 85.4_ APO 153.95 VZ 35.177

GP -I_.09 ZAL 46.9_ ZAP 167.86 ETS 27_.97 ZAE 130.40 ETE 1_0.3_ ZAC 176.4B ETC 145.73 CLP-I7_.B4

DLA 21.49 RAL 103.19 RAO 6568.4 VEL 12.496 PTH 2.26 VHP ]0.339 0PA II .58 RAP 83.24 ECC ].5722

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LA T INJ Z LC_G

_E]93.87 -27.}0 103.21 342.91 82.17 6 6 41 2493.9 P_._.]O 94.64

4252.06 1.72 174.89 333.34 61.73 24 38"39 3652.l -2.07 168.26

27_3.76 -29,23 60.67 343.19 83.45 7 37 4I 2]83.8 -29.B} 71.92

4037.43 _.42 ]58.|7 332.40 60.29 | 45 3] 3437.4 -.56 I51.64

2472.b_0 -34.04 57.55 343.68 86.67 9 11 5_ 1872.9 -34.13 48.31

3921.O6 7.54 |46.8J 329.86 56.56 2 20 42 3321.l 3.O9 ]40.55

MI0-EOU_E EXECUTION'ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5803,3 SGR 470.6 SG3 133.9 ST 1558,9 SR 360.3 SS 450._

RRT .3698 RRF .5486 RTF .9561 CRT -.O954 CRS .238_ CST -.98_9

S_B 5822.3 R'Z3 ,0017 RI3 .956! LSA 1631.5 MSA 363.7 SSA 13._

SGI 5809.5 ._2 386.4 THA 2.66 ELl 1569.3 EL2 358.6 ALF 178.67

LAUNCH DATE FEB 18 |_N_9 FLIGHT TIME 204.00 ARRIVAL DATE SEP lO 1969

HELIOCENTRIC CONIC

RL I47.87 LAL .00

RP |02.70 LAP .48

RE 196.245 GL -2.20

PLANETC(ENTRIC CONIC

C3 39.332 VHL 6.272

LNCH AZMTH LN_M TIME
90.00 5 35 49 3080,56 -27.42

90.00 _3 24 6 43_7,70 4.|5
100.00 7 I0 34 2775.02 -29._0

100.O0 0 35 57 4|08.47 5.81

J]0.O0 8 47 23 2472.II -34.04

llO.OO J J5 38 3984.14 _.88

0IFFERENTIAL CORRECTIONS

TOE -.7427 TRA 5,1407 TC3-2.2582 BAU 1.1878

ROE .3679 RRA .3092 RC3 -.0563 FAU .01215

FOE -._841 FRA 1.4765 FC3 -.2675 BSP 19044

_OE .8288 BRA 5,1500 eC3 2.2589 FSP -442

OISTANCE 588.282

LOL 149.17 VL 26,]58 GAL I0.59 _ZL 90_54 H_A 295.41 _WA II9.48 ECC .29723 IN( .5355 V] 30.131

LOP 84,58 vP 36.794 GAP 16.37 AZP 90,23 TAL |52.39 TAP 87.8l RCA 83.97 APO 154.99 V2 35.187

GP -I1.84 ZAL 44.87 ZAP 16_.15 £TS 274.6_ ZAE 130.36 ETE J g(3.J6 ZAC 177.56 ETC 105.87 CLP-I79.74

DLA L_.49 RAL |05.32 RAO 6568.5 VEL 12.677 PTH 2.30 VHP 10.769 DPA 12.05 RAP 85.53 ECC 1.6473

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME F_O CST TIN INJ 2 LA T INJ 2 LONG

102.26 347.09 82.64 6 27 9 2460.6 -28.16 93.67

179.1] 336:96 6J.96 24 36 13 3727.7 .37 172.4_

80.03 347.34 83.78 7 56 49 2175.O -29.85 71.27

I62.09 336.05 60.63 1 44 26 3508.5 1.85 155.54

57.49 347.81 86.71 9 28 35 J872.1 -34.12 4_.25

150,18 333.56 57,11 2 22 2 3384.1 5.48 143._5

MI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 5798.3 SGR 457,1 SG3 129.7 ST 1652.2 SR 348.1 SS 469.0

RRT .5599 RRF .5402 RTF ,9589 CRT -.J597 CRS .2744 CST -,9927

_,_ 58|6,2 _3 .00J4 R13 .9589 LSA 1717.7 MSA 347.0 SSA 13.I

._,1 5803.9 SG2 378.4 THA 2.54 ELI 1653,2 EL2 343.4 ALF 177.99

1804



Jpl TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

• L}UNCH CATE FEE 1_ 1969 FLIGHT TIME 206._0 ARRIVAL DATE SEP |2 1969

HELICwCENTRIC CON|C DISTANCE 592.986

RL 147._7 LAL ,00 LCL 149.17 VL 26.171 GAL II,61 AZL 90.77 HCA 298.64 5HA I19.27 ECC .30927 INC ,7662 Vl 30.J31

RP 107.67 LAP .67 LL_ _7.81VP 36.777 GAP 17.16 AlP 90.37 TAL 151.02 TAP 89.67 RCA 82.38 APO 156.16 V? 35.196

RC 197.986 GL -?.93 GP -11.62 _AL 47.97 TAP 168.]6 ETS 270,07 ZAE 130.28 ETE 189.95 ZAC 176.88 ETC 60.10 CLP 179.33

PLANE TO(ENTRIC CLANIC

C} 44.708 VHL 6.686 G_A 19.54 RAL 107.28 RAC 6568.7 VEL I?.887 PTH 2.]5 VHP 11.242 0PA 12.46 RAP 87.82 ECC 1.7358

LNCH AZMTH LNCH TI_E L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

90.D0 5 54 27 3072.96 -27.49 ]01.7I 351.18 82.9! 6 45 40 2473.0 -28.18 93.11

9(1.DO 23 21 7 4]99.90 6.45 183.18 ]40,58 62.]7 24 ]4 27 ]799.9 2.70 176.50

iOO._O 7 28 2 2771.15 -29.32 79,75 351.43 83.92 8 14 14 2171.1 -29.86 70.98

1OO.OO 0 34 8 4176.95 8.08 165.91 3]9.70 61.12 1 43 45 ]576,9 4.16 159.]1
11_.OO 9 2 42 7475.01 -34.03 57.72 ]51.88 86.58 9 43 57 1875.0 -34.13 48.47

110.OO I 15 58 4045.85 12,15 153.53 337.26 57.80 2 23 24 ]445.9 7,81 147.12

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TeE -.9414 TRA 5.6173 TC]-1,9452 BAU 1.1630 5(,T 5788,4 _ 442.0 .56] 125.6 ST 1713.4 5R ]35.5 55 487.6

ROE .3777 RRA .3241 RC] -.0456 FAU .01068 RRT .5483 RRF .5304 RTF .9619 CRT -.2158 DR5 .3067 CST -.9957

FCE -.3903 FRA 1.5408 FC] -.2068 B]P 19070 SoB 5805.2 R_3 .0010 RI] .9619 L5A 1801.7 M]A 3?9.8 5SA 12.5

ECE 1.0144 BRA 5.6267 BC3 1.9458 F5P -429 S01 5793.5 $62 369.] THA ?.41 ELI I735.0 EL? 327.3 ALF 177.52

LAUNCH DATE FEB 18 1969 FLIGHT TIME L_08.00 ARRIVAL DATE SEP 14 1969

01STANCE 597.494

IZ.71 AZL 91.01HCA 301.87 5MA Iig.07 ECC .]2258 INC 1.0117

F+ELIOCENTRIC CONIC

RL 147.87 LAL .0(] LL-L 149.17 VL 26.085 GAL

RP I07.64 LAP .86 LOP 91.05 VP }6.760 GAP lB.02 AZP 90.5] TAL |49.71 TAP 91.59 RCA 80.66 APO 157.48

RC 199.701 GL -3,61 GP -11.41ZAL 41.21 ZAP 168.47 ET5 265._2 7AE 130.18 ETE 189.74 ZAC 175.15 ET( 39.23

PLANETOCENTRIC CONIC
C3 5|,062 VHL 7.146 DLA I8.65 RAL 109.0_ RAO 65E8.9 VEL 13.13I PTH 2.40 VHP I1.764 DPA I2.8| RAP 90.09 ECC 1.8404
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A]_4TH IN| TIME PC) C]T TIM IN| ? LAT IN| 2 LONG

90.00 6 11 15 }070.24 -27.51 101.51 355.19 83.O0 7 2 26 2470.2 -78.19 92.91

90.00 73 18 40 4469.13 8.61 |87.11 344.J9 62.92 24 33 9 3869.1 4.91 1_0.38

100.00 7 43 53 2771.54 -_9,]2 79.78 ]55.43 83,91 8 30 5 2171.5 -29.86 71.01

100.00 O 32 39 4243.06 |0.2] l_9.63 343.33 61.76 J 43 22 364].I 6.38 167.97

110.00 9 16 41 748|.22 -34.01 58.2_] 355.90 86,89 9 58 2 |881.2 -34.I5 48.96

110.00 I 16 21 4106.|5 14,]1 156.86 340.94 58.62 2 24 47 ]506.? |0.05 150.35

DIFFERENTIAL CCRRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-I.I451 TRA 6.1274 TC3-1.6577 BAU 1.1319 SOT 5774.] SGR 425.6 ,563 121.8 ST 1807.7 SIR ]73.0 55 506.4

ROE .3883 RRA .]575 RC3 -.0]60 FAU .00971 RRT .5358 RRF .5196 RTF .9650 CRT -.2612 DR5 .]341 C]T -.9968

FOE -.3556 FRA 1.6094 FC3 -,156! BSP 19178 SOB 5790.0 R?] .0007 R13 ,9650 L]A 1879.0 M]A 313.2 55A 11.9

BOE 1.2097 BRA 6.1167 BC3 1.6581 FSP -416 S(,! 5778.8 5(;2 ]59.1 THA 2.27 ELI 1809.8 EL? 311.4 ALF 177.25

Vl 30.131

v2 35.205
CLP 178.38

LAUNCH DATE FEB 18 1969 FLIGHT TIME 210.00 ARRIVAL DATE SEP 16 1969

HELICX]ENTRIC CONIC DISTANCE 601.762

RL j47,87 LAL ,DO LOt. 149.17 VL 26.050 GAL 13,91 AZL 91.28 HCA 305.11 ,]HA 118.88 ECC .31714 INC 1.2752 VI 30.131

RP ]07.62 LAP 1,O4 LCP 94.28 VP ]6.743 GAR 18.98 AZP 90.7_" TAL 148,48 TAP 93.58 RCA 78.77 APO I58.98 V2 ]5.713

RC 201.391 GL -4.22 GP -11,?2 ZAL ]9,6| ZAP 168.48 ET5 260.15 ZAE 130.04 ETE 189.54 ZAC 173.16 ETC 30.02 CLP 177.39

PLANE TOCENTRIC CONIC
C] 58.C_]4 VHL 7.655 CLA 17.82 RAL 110.72 RAC 6569.1 VEL 1].415 PT_ 2.45 VHP 12.341CPA 13.12 RAP 92.35 ECC 1.9645

LNCH AZMTH LNCH TIME L-I TIME IN| LAT INJ LONG IN| RT A_C IN| A_4TH IN| TIME PO C5T TIM IN| 2 LAT IN| Z LONG

90.00 6 26 25 3071.74 -27.50 101.62 359.J0 8_.95 7 17 36 1471.7 -78.19 93.02

90.00 2] 16 36 45]5.59 10.65 190.93 ]47.77 6].61 24 ]2 12 ]9]5.6 7.02 184.J3

100.00 7 58 |3 2775,67 -79.79 SO.08 359.]4 85,75 8 44 29 2175.7 -29.85 71.37

IOO.OO O ]1 24 4}06.9(] 12.26 173o78 ]46.9] 62.52 I 43 11 ]706.9 8.49 166.53
110.OO 9 29 74 249(].39 -33,96 58.91 359.84 85.87 1O 10 55 1890.4 -34.16 49.67

110.00 1 16 43 4164.95 16.]7 160.18 344.59 59.56 2 26 8 3565.0 12.20 153.54

DIFFERENTIAL CORRECTION5 MIO-COUR_ EXECUTION ACCURACY

TOE-I.}597 TRA 6.676? TC]-I.3931BAU 1.0917

REE .3999 RRA .}488 RC] -.0275 FAU .00772

FOE -.]904 FRA 1.683] FC] -.II40 BSP 19143

EOE 1.417] BRA 6.6853 BC] 1.3934 FSP -403

ORBIT DETERMINATION ACCURACY

SOT 5756.0 5(,R 408.1 Sol I18.! ST 1875.9 SR ]10.4 SS 525.6

RRT .5213 RRF .5072 RTF .9682 CRT -.3005 CR5 .3580 C]T -.9979

SoB 5770.5 R_3 .0007 RI] .9682 LSA 1950.2 MSA 296.9 5sA 11.4

Sol 5760.0 So2 ]48.0 THA 2.12 ELI 187_.] EL2 295.7 ALF 177.08

LAUNCH DATE FEB I8 1969 FLIGHT TIME 212.EEl

01STANCE 605.7_

15.21 AZL 91.56 HCA 308.34 S_A 118.69 ECC .35377 INC 1.5607

ARIEIVAL DATE SEP 18 1969

HELIOCENTRIC CONIC

RL 147.87 LAL ,00 LOt. 149.17 VL _6.016 GAL
RP 107.59 LAP 1.2_ LOP 97.52 VP }6.726 GAP L_.D4 AZP 90.97 T_L 147.33 TAP 95.67 RCA 76.70 APO J60.68

RE ?03.056 GL -4.77 GP -11.05 ZAL ]8.16 ?AP 168,_8 ET5 _54.9] ?AE J29.85 ETE 189.34 7AC 171.10 ETC 25.11

PLANETO(ENTRIC CONIC
C] 67,598 VHL 8.Z?? OLA 17.05 RAL JI?.2| RA_ 6569.3 VEL 13.746 PTH ?.51 VHP 12.984 OPA 13.36 RAP 94.57

Vl 30.131

V2 35.221

CLP 176.]6

TD£-1.5817 TRA 7.2721 TC3-I.1493 BAU 1.0388

RCE ,4126 RRA .3578 RC3 -.0199 FAU .0061]

FOE -.4740 FRA 1.7646 FC] -.0785 8SP 19057

BEE 1.6347 BRA 7.?t,lO9 BC3 1.1495 F]P -389

ECC 2.1125

LN_ AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG IN| RT A_C IN| AZMTH IN| TIHE F_ C]T TIM INJ ? LAT IN| 2 LONG

90.00 6 40 2 }076.89 -27.45 101.99 2.91 82.77 7 31 19 2476.9 -78.17 93.40

90.00 23 I4 49 4599.38 12.55 194.65 ]51.31 64.41 24 31 28 3999.4 9.01 187.77

100.0(3 8 lI 9 _783.06 -29.24 80.62 3.15 83.47 8 57 32 2183.1 -79.83 71.87

100.0(3 0 }0 19 43661.44 14.17 176.86 ]50.49 63,40 I 45 8 3768.4 10.48 170.01

110.00 9 40 55 230?.17 -3].90 59.83 3.69 85.3] 10 2_ 37 1902._ -34.18 50.59

II0,00 I 17 ? 477_.I0 18.31 163.47 ]48.20 60.62 2 27 24 3627.I 14.25 156.70

DIFFERENTIAL CORRI_CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SoT 5734.A sr.,R 389.6 SG3 114.6 ST 1935.5 SR 298.0 SS 545.?

RRT .5046 RRF .4930 RTF .9715 CRT -.3335 CRS .3782 CST -.9986

S68 5747,6 R'Z] .0013 RI3 .9715 L]A 2013.2 M5A 281 ,4 S5A 10.8

SOl 5737.8 5G2 336.J THA |,97 ELI 1918.1 EL? 2H0.6 ALF |77.0_

1_05



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69

LAUNCH 0ATE FEE} 18 1969 FLIGHT TIME ?14.00 ARRIVAL CAT[ SEP 263 1969

HELIE_ENTRI6 CONIC 0ISTANCE 609.353

RL 147o87 LAL .DO LCW. 149.17 VL _'5.984 GAL 16.65 AZL 91.87 HCA 3JI.57 SMA II8.5| [CC .372IZ INC 1.8718 V| 30.I31

RP 107.57 LAP I .40 LOP 100.75 VP 36.710 6AP 21.23 A7P 91 .ZA TAL 146.29 TAP 97.06 RCA 74.41 APO 162.61 v2 35.2?8

RC 204.697 6L -5.27 GP -10.88 7AL 36.86 ZAP I68.15 ET5 249.64 ZAE |29.60 ETE 189.|3 ZAC I69.06 ETC 22.14 CLP 175.2(4
PLANE TL--_ENTRI C CONIC

C3 78,386 VHL 8°854 OLA 16.34 RAL 113.53 RAC 6569.5 VEL J4.133 PTH 2,58 VHP 13,702 OF_A |3.56 RAP 96.75 ECC 2.29{]{]
LNCH A_MTH LN6H TIE L-I TIE tNJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM JNJ 2 LAT INJ Z LONG

90.00 6 52 I2 3085.19 -27.38 I0_.59 6.59 82.48 7 43 37 2485.2 -28.14 9A.00

_3.OO 23 13 14 4660.47 14.32 198.26 354.78 65.31 24 3(] 54 4060.5 IO.87 191.28

1O0.00 8 22 43 2793.29 -29.15 81.37 6.85 83.09 9 9 16 2|93.3 =29.80 72.63

1OO.OO O 29 2'0 4427.60 15.94 180.36 353.99 64.37 I 43 8 3027.6 12.36 173.39
110.00 9 51 16 2516.23 -33.82 C--,O,92 7.43 84.69 |0 33 12 1916.2 -34.1(4 51.69

lIO,OO I 17 16 4277.43 20.12 J66.73 351,76 61.77 2 28 34 3677.4 16.19 159.82

CIFFERENTIAL CORRECTIC_S MIO-CL._R,SE EXECUTION _CCURACY ORBIT CETERMINATIC_I ACCURACY

TOE-I.B201 TRA 7.9115 TC3 -.93iZ 8AU ,9760 S6T 5707.3 56R 369.7 SG3 11|.Z ST 1987,9 SR 285.5 55 566.4

ROE .4263 RRA .3631RC3 -.0135 FAU .00454 RRT .4840 RRF .4748 RTF .9749 CRT -.3653 CRS .3993 CST -.9991

FOE -.4597 FRA 1.8519 FC3 -.0502 8SP 19039 $68 5719.2 R'23 .0017 RI3 .9749 LSA 2069.6 MSA 265.9 5SA I0.2

_CE 1.8694 BRA 7.9198 BE3 .9313 FSP -377 S(,I 57|0.1 S(,_ 323.3 THA 1.80 ELI 1990.7 EL2 265.4 ALF 176.94

LAUNCH DATE FEB 18 1969 FLIGHT TIME ?16.00 ARRIVAL CATE SEP 22 1969

HELIOCENTRIC CCNIC

RL 147.87 LAL .DO LOt. 149.17 VL 25.952 GAL

01STANCE 612.519

18.24 AZL 92.22 HCA 314.80 5MA 118.34 ECC .39268 INC ?.2181 V! 30.1)!

RP 107.55 LAP 1.57 LOP 103.99 VP 36.694 GAP 22.5§ AZP

RC 206.313 6L -5.73 GP -10.73 ZAL 35.72 ZAP 167.79 ETS
PLANETOCENTRIC CCNIC

C3 91.412 VHL 9.56! OLA 15.70 RAt I14.70 RAO 6569.8 VEL
LNCH AZMTH LNCH T_l,_ L-I TIME INJ LAT

90.00 7 2 58 3096.19 -27.28

90.00 23 lI 46 4718.73 15.95

lO0.O0 8 32 58 2805.96 -19.05

IOO.OO O 28 23 4484.20 17.57
110.OO IO O 27 2532.23 -33.71

110.00 i 17 ?4 4330.69 21.90
CIFFERENTIAL CORRECTIONS

TOE-2.0729 TRA B.60_2 TC3 -.7345 BAU .8977

ROE .4415 RRA .364E RE3 -.DO83 FAU .00184

FOE -.A962 FRA 1.9494 FC3 -.0169 8SP 19025

BOE 2.|I94 BRA 8£139 BC3 .7345 FSP -367

91.56 TAL 145.37 TAP 1DO.18 RCA 71.87 APO 164.00 V2 35.235

244.34 7AE 1_9.29 ETE 188.92 ZAC 167.04 ETC 20.17 CLP I74.]4

I4.586 PTH 2.64 VHP |4.510 0PA 13.72 RAP 90.87 ECC 2.5044

INJ LONG INJ RT ASC INJ A294TH INJ TIE _ CST TIM INJ 2 LAT INJ 2 LONG
103.3,0 10.13 82.09 7 54 34 2496.2 "28.09 9A.81

L:_01.77 358.16 66.29 24 _0 25 4|1817 12.61 194.68

8_.30 lO.40 82.61 9 19 44 2206.0 -29.77 73.57

183.76 357.40 65.4_ ! 43 8 3884._ I4.II 1 7616_

6_.15 II.O4 83.97 IO 42 39 1932.2 -34.18 52.94

169.95 355._3 63.00 2 29 34 3730.7 18.O1 I62.88

MI0-COUR.5£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5675.8 5GR 348.8 SG3 108,0 ST 2031.7 SR 273.2 SS 589.I

RRT .4587 RRF .45_1 RTF .978_ CRT -.3952 CRS .ASOI CST -.9995

SG6 5686.5 R?3 .DO24 RI3 .9782 LSA 2110.1 MSA 250.B SSA 9.7

S(;I 5678.1 562 309.8 THA J .6_ ILl Z034.6 EL2 250.6 ALr 176.91

L_UNCH _ATE F[_ I_ 1969 FLIGMT TIE 210.00 AmRIVAL _ATE SEP 24 1969

HELIL_ENTRIC CONIC _ISTANCE 615.12_

RL 147.87 LAL .00 LCL 149.17 VL 25.922 6AL 2_.02 AZL 92.60 HCA

RP 107.53 LAP 1.74 LL'__ 107.23 VP 36.678 GAP 24.06 AZP 9].94 TAL

R( 207.904 6L -6.14 GP -10.56 ZAL 34.74 lAP 167.29 ETS 239.10 ZAE

PLAN[TOCENTRIC CONIC

63 107.259 VHL 10.357 CLA 15.1| RAL 11_.70 RA_ 6570.I VEL 15.119 PTH

LNCH AZMTH LNCH TIME L-I TIE INJ LAT

_1.00 7 12 21 3109.52 -27.15

_.00 23 10 22 4773.96 t7.43

I00.00 8 41 5A 2870.71 -28.9I

IO0,OO 0 27 26 4538.00 19.07

]10.OO IO 8 27 2549.88 -33.50

110.00 I 17 2_ 4381,59 23.34

CIFFERENTIAL CORRECTIONS

TOE-2.341I TRA 9.3643 TC3 -,5577 8AU ,7998

RDE .4585 RRA .3597 RC3 -.DO40 FAU .00095

FOE -.534] FRA 2.0557 FC3 -.DO77 8SP 18993

OOE _.3_56 6_:_.3712 BE3 .5577 FSP :356

318,04 S.MA 118.17 E(C ,41583 INC 2.6046 Vl 30.131

I44.6| TAP J02.65 RCA 69.03 APO 167.31 V2 35.240

128.90 ETE 188.69 ZAC _65.09 ETC 18.80 CLP 172.93

2.72 VHP 15.425 OPA 13.84 RAP 100.93 ECC 2.7652

INJ LONG INJ RT ASC INJ A?MTH [NJ TIME PO CS? ?iM iNJ 2 LAT INJ 2 LONG

104.33 13.49 01,63 fl 4 10 2509.5 -20.03 95.78

L:_35.15 1.42 67.3_ 24 29 56 4174.0 I4.21 I97.95

83._ 13.77 82.06 9 28 55 _2_O.7 -29.7! 74.66

187.06 .68 66.53 1 43 4 3938.0 15.73 179.86

63.5! I4.48 83.10 IO 50 57 1949.9 -34.I6 54.32

I73.|0 358.58 64.29 2 30 23 3781.6 19.69 165.87

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5639.9 $68 3_6.9 $63 104.9 ST 2066,5 SR 261,1 S5 613.9

RRT .4_70 RRF .4_31RTF .9814 CRT -,4244 CRS .4415 CST -.9997

$68 5649.4 R_3 .DO3_ RI3 ,98j 4 LSA 2J58.6 MSA 236.2 SSA 9.2
_|._- 293.ETHA 1.42 ELi 2069.5 EL2 236.0 ALF 176.89

LAUNCH CATE FEB 18 1969 FLIGHT TIME _L_O.00 ARRIVAL CATE SEP 26 1969

HELIOCENTRIC CONIC

RL i47.87 LAL .DO LOt. 149.17 VL

RP IO7.52 LAP 1.9(] L(_ 110.18 VP

RE 209.470 GL -6.50 6P -IO.44 2AL
PLANETOCENTRIC CONIC

C3 126.701 VHL 11._56

LNCH AZMTH L/_CH TIME

_.00 7 21] 19

90.00 23 8 58

I00.00 8 49 29

J_lO0 0 26 _4

IlO.O0 I0 15 15

lIO.00 I |7 8

_IFFERENTIAL CORRECTIONS

TCE-2.6211 TRAJO.'_O0_ TC3 -.390_ BAU .6745

ROE .4778 RRA .3_84 RC3 -.0008 FAU-.O01_3

FCE -.57_O FRA 2.1773 FC3 .0084 8SP 18818

_CE 2£643 8RAI0._061 8C3 .398_ FFr_ -344

OIST_NCE 617.006

25.895 GAL L;"Z.DO _ZL 93.04 tEA 321.27 _MA I18.07 EC( .44197 INC

36.664 GAP _§.76 AZP 9_.37 TAL 144.04 TAP 105.31RCA 65.86 APO

33.94 ZAP 166,64 ETS _33.98 ZAE 128.42 ETE 188.45 ZAC 163.22 ETC

3.0430 Vl ]O.131

170.18 V2 35.246

17.82 CLP 171.61

0LA I4.60 RAL 116.5_ RA0 6570.3 VEL 15.749 PTH _.79 VHP 16.465 OPA 13.92 RAP 102.89 ECC 3.0852

L-I TIME INJ LAT INJ LON6 INJ RT A,SC INJ AZNTH INJ TIME PC, CST TIM ]NJ 2 EAT INJ Z LONG

31_4.82 -26.99 105.43 16.64 8I.II 8 l_ _3 2524.8 -27.95 96.89
48_5.87 18.76 L_08.37 4.51 68.39 24 29 24 4225.9 15.66 201.07

2837.22 -28.75 84.58 16.95 81.45 9 36 47 2_37.2 -29.64 75.88

4588.70 20.41 190.13 3.80 67.67 | 4_ 53 3988,7 J7._0 182.90

_5C_.87 -33.41 64.97 17.7_ 82.33 IO 58 4 1968.9 -34.11 55.80

4429.81 24.73 |76.I6 1.78 6§.6_ 2 30 58 3829.8 21.23 I68.76

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(,T 5600.9 S,GR }0_.5 S(,3 102.1 ST ZO90.8 SR 249.4 SS 641.I

RRT ._871 RRF ,3859 RTF .9844 CRT -.45_7 CRS .4632 CST -.9998

S_8 5609._ R_3 .DO4_ RI3 .9844 LSA 2189.9 MS_ 222.1 55A 8.6

_:_'l 5602._ .562 _0.7 THA l._l ELI 2093.9 EL2 222.0 ALF 176.87

1806



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-693

LAUNCH OAT? FEB 19 1969 FLIGHT TIME 70.00 ARRIVAL CATE APR 30 1969

HELIOCENTRIC CONIC

RL 147.90 LAL .00

RP 108,36 LAP 1.36

RE 51.881GL 6.80

PLANCTOCENTRIC CC_/IC

C3 28.866 VHL 5.373

LNO-_ AZ_TH LNCH TIW_.
90.00 O 35 I

9(3,00 15 11 44

1{30.OO 2 1 31

I(30.00 16 27 55

llO.O0 3 Z! 29

]10.00 17 ?4 ?7

01STANCE 185.859

LOt. 150.18 VL ?6.937 GAL -7._ AZL 88.63 HCA 82.70 SMA 124.15 ECC .7341J INC 1.3669 vJ 30,I25

LOP 232.89 VP 37.157 GAP -11.43 AZP 89.83 TAL ?08.05 TAP 290.75 RCA 95.n8 APO 153.?1 V? 34,974

GP 15.13 ZAL 1]9.26 ZAP ]8.26 ETS 307.87 ZAE 147.]7 ETE 15.82 ZAC 178.41 ETC 150.76 CLP -10.35

DLA |0.39 RAL 6.89 RA0 6568.? VEL I?.757 PTH ?.2! VHP 7.998 0PA 27.89 RAP 34.78

C-I TIME IN] LAT IN] LONG IN] RT ASC IN] A]'_WTH IN] TIME PO CST TIM IN] ? LAT

2632.36 -27.03 69.71 238,25 98.77 J 18 53 L_037.4 -25.54

4620.0? 13.16 ]95.86 232.49 64.70 16 ?8 44 4020.0 9.64

2353,37 -28.33 48,94 238.0J 99.95 2 40 45 J753.4 -26.67

4374.74 |4.]4 177._0 ?]1.9(] 63.49 17 40 50 3774.2 10,67

7103.15 -31.81 79.]2 237.18 J05.24 3 56 32 1503.1 -29.66

4197.?Z 17.47 162.03 230.16 60.J4 ]8 34 24 3597.2 13.37

DIFFERENTIAL CORRECTIC_qS

TOE -.2053 TRA -.3179 TC3 .4814 BAU ,196]

ROE -.3430 RRA ,1908 RC3 .]625 FAU .04062

F0E -.0725 FRA -.7428 FC3-1,7182 BSP 1871

8OE .3997 BRA .3708 BC] .5080 FSP -292

MI0-COUR$E EXECUTION ACCURACY

`%T 659.1 `%R 455,0 ,5(.3 115.6

RRT .3302 _ -.4J87 RTF -.6461

`%B P,_.8 R'Z3 -.070! R13 -.6779

`%1 686,6 S(;2 412,2 THA 20,53

ECC 1.4751

TNJ ? LONG

61.3fl

188.95

40,54

170,34

?0 .fit

155,32

ORBIT 0ETERMINATION ACCURACY

ST ?42.6 SR 371.] SS 81.1

CRT .8192 CRS -,5325 CST -.8604

LSA 4?9.8 USA 132.2 SSA 30.3

ELI 426.5 EL2 ]21.1 ALF 59.06

LAUNCH OATE FEB 19 1969 FLIGHT TIME 72.00 ARRIVAL DATE MAY 2 J969

PELIOCENTRIC CCNIC

RL 147.90 LAL .00

RP 108.40 LAP 1.18

RC 53.536 GL 6.05

PLANETOCENTRIC CONIC

C3 27.651 VHL 5.758

LNO4 AZ)4TH LNCH TIME

90.00 0 40 58

90.00 14 56 58
_00.00 Z 6 46

100.00 16 13 52

110.00 3 25 8

110.00 17 ll 59

OISTANCE 192.624

LOL 150.18 VL 27.1ll GAL -7.86 AZL 88.82 HCA 85.89 SNA |25.24 ECC .72548

LOP 236.07 VP 37.270 6AP -]0.52 AZP 89.9_ TAL 209.50 TAP 295.39 RCA 97.00

GP 16.13 ZAL J40.86 ZAP L_].60 ETS 312.64 ZAE 146.54 ETE ]7.83 ZAC 178.3l

0LA 9.10 RAL 5.79 RA0 6568.1 VEL 12.2_8 PTH Z.J9 VHP 7.517 0PA 29.02

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A]'MTH IN] TIME PC) CST TIM

2579,52 -26,43 65,96 235,77 100,56 I 23 58 1979,5

4651.40 ]4.06 I97.72 230.78 65.17 J6 14 79 405].4

Z302.83 -27.68 45.33 235.49 10].75 2 45 8 ]70Z.8
4403.32 15,22 178.91 23(].2I 63.96 17 27 15 3803.3

L_057.60 -31.05 25,79 234.57 J05.07 3 59 25 |457.6

4221.32 18.28 163.42 228.53 60.60 18 ?2 L_ 3621.3

INC 1.1834 V| 30.125

APO I53.48 V2 34.961

ETC 149.75 CLP -17.99

DIFFERENTIAL CORRECTIONS

TOE -.1971 TRA -._I_ TC3 ,_|78 eAU .2049

ROE -.3246 RRA .1987 RC3 .1982 FAU .04449

FOE -.1155 FRA -.2957 FC3-1,3979 BSP I949

eoE .3815 BRA .36(39 eC3 .5544 FSP -3}6

MIO-COUR$E EXECUTION ACCURACY

SGT 671.4 .%R 469,6 563 130.1

RRT .3672 RRF -.4690 RTF -.6555

`%B 819,3 R'Z3 -.0827 R13 -,6951

S_I 706.4 SG2 415.2 THA 22.58

RAP 34.90 ECC 1.4551

IN] ? LAT IN] 2 LONG

--74.70 57.71

10,60 190.76

-25.78 37,04

11.60 172.00

-28.67 ]7.39

14.23 156.66

ORBIT 0ETERMINATION ACCURACY

ST 237.4 SR 365.? SS |07.4

CRT .8096 CRS -.6373 CST -.9205

LSA 423.8 HS_ 135.3 SSA 37.?

ELI 416.0 EL? 119.8 ALF 60.00

LAUNCH 0ATE FEB 19 1969 FLIGHT TIME 74.00 ARRIVAL DATE MAY 4 1969

HELIC_ENTRIC CONIC

RL |47.90 LAL .00

RP 108.43 LAP 1.00

RC 55.282 GL 5.25
PLANE TOCENTRIC CONIC

C3 26,645 VHL 5.]67

LNCH AZMTH LNCH TIME
90.00 0 47 J8

90.00 14 42 47
100.00 2 12 ?4

100.00 16 0 ??
lID,DO ] 29 13

110.00 17 0 ]

01STANCE 199.372

LOL 150.18 VL ZT,265 GAL -7.84 AIL 89.00 HCA 89._8 SMA 176,74 ECC .?1793

LOP 259.26 VP 37.370 GAP -9.66 AZP 89.98 TAL 210,90 TAP 299.98 RCA 98.73

GP 17.24 ZAL 142,36 ZAP 23.19 ETS ]16.55 ZAE |45.89 ETE 20.03 ZAC 178.07

0LA 7.80 RAL 4.80 RA0 6568.1 VEL 12.166 PTH 2.18 VHP 7.068 0PA 30.20

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PC) CST TIM

2528.]4 -25.74 62.]7 233.55 102.73 1 29 ?6 1928.3

4684,14 ]4,99 199.68 229.32 65.69 16 0 51 4084.|

?253.88 -26.96 41.87 233.24 103.43 ? 49 56 1653.9

4433,84 16,12 180,73 ?28,77 64,48 17 14 16 3833,8

2013.48 -}O.22 22.61 23_,24 106.79 4 2 46 1413.5

4Z47_00 19.13 164.93 227.15 61.12 18 10 50 3647.0

DIFFERENTIAL CORRECTIONS

TOE -.1769 TRA -.7849 TC3 .5513 BAU .?141
ROE -.3150 RRA .2081RC3 .2394 FAU .04885

FOE -.1678 FRA -.3549 FC3-1.5873 eSP 2056

eOE ,3617 eRA .3529 BC3 .6011FSP -387

MIO-CCUR$E EXECUTION ACCURACY

S6T 681.5 SGR 487.5 SG3 146.6

RRT .4060 RRF -,5231RTF -.6654

,%8 837.9 R23 -.0949 RJ3 -.7]44

,%1 726.1 $62 418.2 THA ?4.98

INC 1.0015 VI ]0.175

APO 153.7_ V2 ]4.948

ETC 148,76 CLP -IS.76

R4P 34.84 ECC 1.4385

IN] 2 LAT IN] ? LONG

-?3.80 54,74

11.58 19Z.66

-24.84 33.71

12.56 173.76

-_7,6] 14,]8

15.13 158.10

ORBIT 0ETERt,qINATION ACCURACY

5T 239.1SR 356.6 5S 138.3

CRT .7943 CR5 -.698] CST -.9498

LSA 416.9 MSA 139,3 5SA 33.8

ELI 401.5 EL? 118._ ALr 61.77

LAUNCH DATE FEe 19 1969 FLIGHT TIME 76.00 ARRIVAL CATE MAY 6 1969

HELIOCENTRIC CONIC

RL 147.90 LAL ,00

R? 108.47 LAP ,87

RC 57.109 GL 4.39
PLANETOCENTRIC CONIC

C3 25._]9 VHL 5.0_O

LN_ ATMTH LNCH TIME

9O.OO 0 53 59

_0,00 J4 ?9 15

10(3.00 2 18 ?5
I(30.OO 15 47 ]0

I|0.00 _ 33 44

lIO.O0 16 48 41

DIFFERENTIAL CORRECTIONS

TOE -.]630 TRA -.2728

ROE -.7990 RRA .2187

FOE -.2784 FRA -,4182

BCE .3405 eRA .3496

DISTANCE 2136.101

LOL 150.I8 VL 27.40I GAL -7.82 AZL 89.18 PiCA 92.26 SMA 127.14 ECC .?1135 INC .8701 Vl 30,175

LOP 242.44 VP 37.458 GAP -8.84 AZP _0.03 TAL 212.25 TAP 3(34.51 RCA ]00.27 APO 154.07 v2 34,936

GP 18.46 ZAL 143.75 ZAP 76.01ETS 319.83 ZAE J45.42 EYE ?2.49 ZAC I77.55 ETC 147.30 CLP -18.66

OLA

L-I TIME
?478.81

4717.89

?206.49
4465,44

19T0,60

4273.90

6.49 R4L 3.95 RAO 6568.0 VEL 12.132 PTH 2.17 VHP 6.652 0PA 31 .43 RAP 34.59 ECC 1.4747

IN] LAT IN] LONG IN] RT ASC IN] A]'MTH INJ TIM(: F_O CST TIM TNJ 2 LAT iN] ? LONG

-_4.98 58.94 _3J.60 J03,79 J 35 JR J_78.8 -2_,_4 50,92
15,92 2131.72 228,I0 66,27 15 47 53 4]J_,9 ]?,_8 J94,63

-_6.17 38.57 231.26 104.99 2 55 12 1606.5 -Z3.85 }0.54

17.04 18E.63 Z27.58 65.06 i7 I 56 3865.4 13.54 175.59

-?9.35 19.60 2:30.18 108.37 4 6 35 1370.8 -?6.56 11.53

20.01 166.52 226.01 61.69 17 59 55 3673.9 16.07 159.62

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TC3 .5759 BAU .2Z18 ,%T 687.0 SGR 509.7 ,%3 164,7 ST 206,7 5R 345.4 SS 172.1

RC3 .2859 FAU .05362 RRT .4429 RRF -.§786 RTF -.6683 CRT .7733 CR$ -.7326 CST -.9633

FC3-1.7988 BSP 2123 ,%B 855.4 R'Z3 -.liD5 R|3 -.7306 LSA 411.7 usa 144.6 ssA 35.0

8C3 .6479 FSP -443 ,%I 744.2 ,_d_ 42I .8 THA 27.81 ELI 385,0 EL? |I7.6 ALF 62.]7

1807



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69

LJUNCH DATE FEB 19 1969 FLIGHT TIME 78.00 ARRIVAL CA';[ MAY 8 1:369

HELIOCENTRIC CONIC CISTANCE 212.808

RL 147.913 LAL .O0 LOL 150.18 VL 27.522 GAL -7.80 AZL 89.36 HCA 95.45 S_A 127.95 ECC ,20564 INC .6381 Vl 30.125

RP 108.51 LAP ,64 LOP 245.62 VP 37.53S CAP -8,06 AZP 90.06 TAL 213.52 TAP 508.96 RCA J0l .64 APO 154.27 v2 34.923

RC 59.O10 CL 3,47 GP 19.90 ICAL 145.01 ZAP 29,05 ('TS 322.6] ZAE 145.09 ETE 25.26 7AC 126.86 ETC 146.41 CLP -21 .71
PLANE TCK_ENTR IC CONIC

C3 25.114 VHL _.011 OLA 5.18 RAL 3.22 RA() 6568,(] EL |2,103 PTH 2.17 VHP 6,267 0PA )2,71 RAP 34.11 ECC 1.4|33

LNCM AZMTH LNCN TIME L;I TIME INJ,LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90,00 1 J 4 2430,82 -24,16 55,66 Z29,89 105,23 I 4J 35 1830.8 -2J.84 47.76

90,00 14 16 24 4752,40 16,86 203,82 227,13 66,91 15 35 36 4152,4 13,59 |96.67

]Oe.OO 2 24 51 2160.58 -25.32 35.42 229.5] 106.45 30 52 1560.6 -22.82 27.5t

1OO,OO 15 35 18 4497.87 17.96 184.60 226.62 65,70 J6 50 I6 3897.9 14.53 t77.49

110.00 3 38 4_ 1929.47 -28.4] 16.74 2_8._9 109,84 4 |0 51 13Z9.5 -25.46 8.82

110.O0 16 37 57 43OI.74 20.90 168.19 L_5,10 62.31 17 49 38 3701.7 17.03 161,21
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.1493 TRA -.2634 TC3 ,5924 BAU ,2291 SGT 687.8 S_AR 537,1 SG3 184.6 ST J94.1 SiR 331 .I 55 209.0

ROE -.2810 RRA ,2308 RC3 ,3385 FAU ,05886 RRT ,4768 _ -,6143 RTF -,6670 "CRT ,7458 CRS -,7514 CST -,96Lq2

FDE -.2994 FRA -,4865 FC5-2,0290 6SP 2189 S_8 872,7 R_3 -,1267 RI5 -,7472 LSA 408,7 MSA 150,6 SSA 35,8

_E .3182 8RA .5502 803 .6822 FSP -505 S_1 761.5 SG2 426.5 THA 31.17 ELI 365.4 EL2 J17.6 ALF 63.48

LAUNCH DATE F[8 19 1969 FLI(hHT TIME 80.00 ARRIVAL CATE MAY tO 1969

HELIOCENTRIC CONIC

RL 147,90 LAL ,00

RP 108,55 LAP ,45

RC 60,976 GL 2,51

PLANE. TC_ENTRIC CONIC

C3 24.534 VHL 4,953

LN04 AZMTH LNCH TIME L-I TIME IN] LAT

90.00 1 8 52 Z38A.2_ -23.29

90.00 14 4 13 4787.49 17.78
100.OO 2 31 42 2116,00 -24,43

100.00 I5 23 45 45_0.95 18.87

111].OO 3 44 6 J889,38 -27,47

110.00 16 27 50 4330.34 21.79

D IFF£RENTIAL CORRECTION$

TOE-.I_65 TRA-.2575 TC3 .5995 8AU .2359
ROE -.2606 RRA .2442 RC5 .3976 FAU .06453

FOE -.3813 FRA -.5581 FC5-2.2770 BSP 2251

8OE .2942 BRA .3549 6C3 .7195 FSP -572

OISTANCE 219.491

LOL 150.18 VL 27.627 6AL -7,79 AZL 89.55 tEA 98.63 SMA 128.68 ECC .20070 INC .4541 v! 30.125

LOP 248.80 VP 37.60_ GAP -7.31 AZP 90.07 TAL 214.69 TAP 313.31RCA I02.85 APO 154.50 VZ 34.91]
6P 21.26 ZAL 146.14 ZAP 3_.]2 ET$ 325.08 ZAE 144.88 ETE 28,38 ZAC 125.95 ETC 145.60 CLP -24.93

DLA 3,88 RAL 2,65 RAO 6568,0 VEL 12,079 PTH 2,16 VHP 5,914 0PA 34,05 RAP 33,57 ECC 1.4038
IN] LONG IN] RT AS( IN] A_TH IN] TIME PO CST TIM IN] Z LAT IN] 2 LONG

52.52 _8.43 _06.58 I 48 17 |784._ -_.80 44.74

L_OS.ge L_6.38 67.59 15 24 J 4187,5 14,59 198.76

32.41 228,05 107.79 3 6 58 1516,0 -21.76 24.63

186.63 225.89 66.58 J6 39 16 393J,O 15.52 179.44

14,01 226,85 111,19 4 15 56 1289,4 -24.34 6.24

169.93 _'_4.42 62.99 17 40 0 3730,3 18.00 162.86

MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_ 685.2 5GR 571,1"$63 _6.3 ST 182,4 SR 3J3.4 S$ 248.6

RRT ,5048 _ -,6884 RTT -,6601 CRT ,7052 CRS -,7584 CST -,9669

8@0,4 R_3 -,1422 R15 -,7647 LSA 409,_ MSA 156.7 SSA 36.2
5(11 778.2 S62 452.8 THA 55.18 EL1 342.6 EL2 I18.6 ALF 64.47

L_UNCM CATE FEB i9 1969 fLIGHT TIME 82.00 ARRIVAL CATE MAY 12 J969

HELIOCENTRIC CONIC CISTANC[ 226.147

RL 147.90 LAL .00 LOL I50.%8 VL 27.7|9 GAL -7,77 AZL _9.73 MCA I01.80 SMA 129.31 ECC ,19643 INC .7673 V! 30.125

RP 108,58 LAP ,26 LOP 251.98 VP 37,658 GAP -6,60 AZP 90,05 TAL 2]5,75 TAP 517,56 RCA 103.91 APO |54.7| V2 ]4,900

RE 63.000 CL |.SO GP 22.86 ZAL 147.13 ZAP 35.8! ETS 327.29 ZAE 144,77 ETE 31,92 ZAC 124,R0 ETC |44.90 CLP -2_.34

PLANE TOCENTRIC CONIC

C] 24.O48 VHL 4.904 CLA 2.58 RAL 2,J8 RAC 6_68.0 V_L 1_.0_9 PTH 2.i6 VHP 5.592 CPA ]_.42 RAP 32,]5 ECC 1.3958

LNCH AZMTH LNCM TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 | 16 27 2358.79 -22j38 49.51 227.2| |07.82 J 55 26 1738.8 -19.73 4|.83
90.00 13 52 4| 4823.|1 18.69 208,L_ 225.86 68.33 15 13 4 4223.1 15.59 Z00.90

100.00 2 38 59 2072.55 :_.49 29.52 226.8i I09._4 } 13 32 147_.6 -20.68 ZI.86

100.00 15 12 50 4564,58 I9.78 188,72 225.39 67,|2 16 28 54 3964.6 16.51 18|.45

1|0.00 3 49 59 1850.53 -26.48 11.41 225.56 I12.45 4 L_ 50 1250,3 -2].20 3.78
llO.O0 |6 |8 19 4359,57 22.69 J7J.75 225.96 63,72 17 30 59 3759.6 18.97 164.57

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.|235 TRA -.254| TC5 .5982 BAU .2455 S6T 673.3 S_W 613.2 5(;3 230.I ST 170.6 SR _91.5 55 292.4

RC£ -.2367 RRA ,Z594 RE5 ,4644 FAU ,07069 RRT ,5256 RRF o,7396 RTF -,6489 CRT ,6446 CRS -,7538 CST -.9S94

FOE -.4773 FRA -.634_ FC3-2,5448 8_ 2346 SG8 910,7 R53 -,|523 R13 -,7857 LSA 414,7 MSA 162 .l 5SA 36.3

8OE .2670 8R_ .3651 8C3 ,7575 FSP -650 S_J 796.9 ,_2 440,? THA 39.95 ELI 315.5 EL2 I_0.5 ALF 65.54

LAUNCH OATE FEB 19 1969 FLIGHT TIME 84.O0 ARklVAL CATE MAY 14 1969

HELIOCENTRIC CONIC

RL I47._N_ LAL .(90

RP iO8.62 LAP .07

RC 65,076 GL .43

PLANETOCENTRIC CONIC

C3 23.639 VHL 4.862

LN_J_ A2'MTH LNCH TIME

90.00 I ?4 50

90.00 I3 41 46

lO0.O0 2 46 46

IO0,O0 15 2 3i

110.00 3 56

110.00 16 g _4

DISTANCE 232,776

LCL 150,18 VL 27,798 GAL -7,76 AZL 89,9_ PICA 104,98 SMA 129.87 ECC ,19274 INC .0755 VI ]O.125
LOP 255,16 VP _7,706 GAP -5,93 A2'P 90,02 TAL 216,70 TAP 321,68 RCA 104,84 APO I54,90 V2 34,889

GP 24.60 ZAL 147.9_ ZAP ]9.52 ETS 3_9.36 ZAE 144.69 ETE 35.95 ZAC 123,41 £TC 144,34 CLP -3t.96

0LA 1.28 RAL 1,86 RAO 6568.0 VIEL 12.042 PTH _.1 5 VHP 5.,]O2 CPA 36.84 RAP 31.01

L-I TIME IN] LAT IN] LONK; IN] RT A,SC IN] A5'NTH IN] TIME PO CST TIM IN] 2 LAT

2294.28 -21.42 46.59 226._1 108.98 2 5 4 1694.3 -18.63

4859.22 19.58 210,47 k_25.55 69.15 15 2 46 4259,2 16.57
20_9.99 -_.52 _6.74 _5,79 110.20 3 _ 36 14_O.O -19.56

4598.74 LmO.67 190.86 225,09 67.91 16 19 10 5998.7 17.49

1812.12 -15.46 8.go 224.49 113.62 4 26 34 1212.1 -22.05

4389.38 23.57 17t.59 L_23.71 64,50 17 22 34 3789,4 19.94

01FF£RENTIAL CORRECTIONS

70£ -.1142 TRA -.2566 TC3 .5821 8AU .2505

ROE -._096 RRA ,2755 RC3 .5383 FAU .07705

FOE -.5838 FRA -.7089 FC3-2,BLP"_ 8SP 2412

BOE .2387 8RA ,5765 8C5 .7928 FSP -730

MID-COURSE EXECUTION ACCURACY

,S_T 655=7 _ 663.6 _3 254,9
RRT .5315 RRF -.7855 RTF -.6244

$68 95_.9 R25 -.1587 RI3 -.8071

561 816,4 5,G2 451,5 THA 45,65

ECC 1.3890

IN] 2 LONG

39.03

203.09

19.19

183,51

1.4l

166.33

ORBIT OETERMINATION ACCURACY

ST 163.2 5R _66,0 55 337.6

CRT .5684 CRS -.7359 CST -.9475

LSA 427.5 MSA 165.6 554 36.0

ELI 286.0 EL2 124.9 ALF 65.89

1808



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH CATE FEB 19 1969 FLIGHT TIME 86.00 ARRIVAL CATE MAC I6 1969

HELIOCENTRIC CONIC CISTANCE 239.376

RL 147.90 LAL .00 LOL 150.18 VL 77.866 GAL -7.74 ATL 90.12 HCA I08.15 SMA ;_I.35 ECC .18957 INC .1201 VI 30.I25

RF 108.65 LAP -.[1 LOP 258.33 VP 37.746 GAP -5.28 AZP 89.96 TAL 217.57 TAP 315.68 RCA 105.64 APO 155.O6 VZ 34.H78

RE 67.198 GL -.69 GP 26.47 ZAL 148.64 TAP 43.44 ETS 331.38 ZAE 144.59 ETE 40.44 ZAC 121.77 ETC 143.95 CLP -35.80

PLANE TOCENTRIC CONIC

C3 23.293 VHL 4.8_6 CLA -.02 RAL 1,68 RAD 6567.9 VEL |2.0?8 PTH 2.15 VHP 5.045 0PA 38.28 RAP 29.33 ECC 1.3833

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LON_ INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LL-_WG

90.00 | 33 44 ??50.38 _?0.47 43.76 ?25.43 110.05 ? II 15 1650.4 -17.51 36.30

90.00 13 3I 25 4895.9? _l.46 712.8| ?25.44 69.98 14 53 0 4295.9 17.55 205.35

100.00 2 55 4 1988.03 -?1.51 24.03 224.99 111.28 3 28 12 1388.O -18.42 16.59

iO0.O0 14 52 46 4633.50 71.54 193.08 225.00 68.76 16 9 59 4033.5 18.46 185.63

II0.00 4 3 17 1774.49 -74.41 6.48 223.65 114.70 4 3? 5? 1174.5 -20.88 359.12

II0.OO 16 1 ? 4419.80 24.45 175.5_ 223.67 65.33 17 14 42 3819,8 20.92 168,15

0IFFERENTIAL cORRECTIONS HIe-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1077 TRA -.2641 TO3 .5520 BAU _584 56T 631.3 56R 723.3 $63 280.5 ST 159.6 SR ?36.6 SS 385.2

ROE -.1783 RRA .2924 RC3 .6198 FAU .08357 RRT .5190 _ -.8254 RTF -,5855 CRT .4654 CRS -.6982 CST -.9317

FOE -.7076 _RA -.7806 rc3-3.1060 BSP ?493 56B 960.1 R_3 -.I546 RI3 -.8314 lSA 448.1 MSA 166.8 SSA 35.5

BCE .2084 ORA .3940 8(3 .8299 FSP -81_ $61 840.2 $62 464.6 THA 52.37 ELI ?53.0 EL? 132.1 ALF 65.A9

LAUNCH CATE FEB 19 1969 FLIGHT TIME 88.00 ARRIVAL CATE MAY 18 1969

HELIC_ENTRIC CONIC

RL 147.90 L_L .00

RP IO8.68 LAP -.]O

RC 69.360 GL -1.87

PLANETCX:ENTRIC CONIC

C3 73.000 VHL 4.796
LNrj_ AZMTH LI_H TIME

9O.00 I 43 15

90.00 13 21 31

100.OO 3 3 59

|00.00 14 43 ?9
IIO.O0 4 IO 48

I10.00 15 53 9

DISTANCE 245.946

LOL 150.18 VL 27.922 GAL -7.72 AIL 90.32 FEA 111.33 5MA 130.76 ECC .18684 INC .3243 Vl 30.I25

LOP 261 .50 VP 37.778 GAP -4.66 AZP 89.88 TAL 718.22 TAP 329.55 RCA 106,37 AP0155.19 V? 34.867

GP 28.47 ZAL 149.16 ZAP 47.57 ETS 3]_.40 ZAE 144.42 ETE 45.47 ZAC 119.89 ETC 143.76 CLP -39.87

OLA -1.33 RAL 1.63 RAO 6567.9 VEL 12.016 PTH 2.14 VHP 4.820 CPA 39.73 RAP 27.?8

L-I TIME INJ LAT INJ LONG ZNJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ ? LAT

2206.73 -19._ 40.96 _2A.86 111,06 2 20 2 1606.7 -16.34

4933.40 21.31 Z15.?} L:_'_5.54 70.90 14 43 45 4333.4 18.51

1946.34 -20,45 21._ _24.40 I|?.29 3 36 25 1346.3 -17._5

4669.02 2_'_.AO 195,37 LP'_5.1_ 69.67 16 I 18 4069.0 19.43

1737.17 -23.33 4.12 223.0_ 115.7_ 4 39 45 1137.2 -19.68

44_O.96 25.32 177.52 L:_3.82 66.23 17 7 ?O 3851.0 21.89

DIFrE_NTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURAC¢

rOE -.1039 TRA -.2756 TC3 ,5089 BAU ,Z_a_6 SGT C_|.8 _ 793.7 SG3 307.0
ROE -.J417 RRA .3105 RC3 ,7099 FAU .09016 RRT .4839 RRF _.8596 RTF -.528_

FOE -.8354 FRA -.8493 FC3-3.3938 BSP 2622 56B 996.0 R23 -.1358 R13 -.8586

BOE .1757 BRA ,4152 8C3 .8734 f5_ -9D4 ,%1 873.6 ._2 478.4 THA 60.04

ECC 1 ,3785

INJ 2 LL"e_G

33.69

207.67

14.O5

187.83

356.89

170.05

ORBIT OETERMINATION ACCURACY

ST 159.3 SR 203.7 SS 436.5

CRT .3179 CR$ -.6736 CST -.9135

LSA 478.3 MSA 165.5 SSA 34.8

ELI _15.7 EL2 147.6 ALF 63.98

LAUNCH _ATE FEB 19 1969 FLIGHT TIME 90.00 ARRIVAL CATE MAY ?0 1969

HELIC_CENTRIC CONIC BISTANCE 252.485

RL 147.90 LAL .00 LOL 150.18 VL 27.969 GAL -7.69 AZL 90.54 HCA 114.49 $MA I 31,09 ECC .18450 INC .5372 V2 30.125

RP I08.7_ LAP -.49 LOP 264.67 VP 37.804 GAP °4.07 AZP 89.78 TAL 218.79 TAP 333.78 RCA 206.91 APO 155.28 V2 34.858

RE 72.560 GL -3.12 GP 30.59 7AL 149.51 ZAP 51.88 ETS 335.50 7AE 144.10 ETE 50.99 7AC 117.78 ETC I43.78 CLP -44.29

PLANE TC_CENTRIC CONIC

C3 2?.752 VHL 4.770 _LA -2.66 RAL 1.17 RA0 6567.9 VEL J_.005 PTH 2.14 VHP 4.629 CPA 41.17 RAP 24.85 E(C 1.3144

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL-WqG

90.00 1 53 27 2162.95 -18.28 38.24 ?24.48 112.01 _ ?9 30 1563.0 -15.14 30.97

90.00 13 12 2 4971.90 27.15 217.74 ??5.83 71.89 14 34 54 4371.9 I9.47 210.09

I00.00 3 13 34 1904.56 -19.35 18.77 224.01 113.24 3 45 18 1304.6 -16.04 11.54

I00.00 14 34 37 4705.53 ?3.24 197.75 225.43 70.66 15 53 ? 4105.5 Z0.39 I_].12

110.00 4 18 58 1699.82 -??.Z1 1.81 222.59 116.68 4 47 |7 1099.8 -18.45 354.69

110.00 15 45 4? 4483.0? 26.18 179.61 224.18 67.20 17 0 25 3883.0 Z?.86 27_.03

elFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

TOE -.1066 TRA -.7943 TC3 .4462 8AU .7802 S6T 568._ _ 872.2 $63 332.0 ST 166.8 SR 170.5 SS 487.7

RCE -.1005 RRA .3276 RC3 .6058 rAu .09629 RRT .4102 RRF -.8873 RTF -.4366 CRT .1176 CRS -,4875 CST -.9002

FOE -.9742 rgA -.9041 FC3-3.6639 8SP 2752 .SGB 1040.9 R23 -.1053 RJ3 -.8846 LSA 517.0 MSA I62.1 SSA 33.9

BOE ,1465 BRA .4404 BC3 .9211 FSP -987 561 916.8 5_Z 493.0 THA 68.56 ELI 178 .! EL? 158.7 ALF 50.56

LAUNCH OATE FEB 19 1969 FLIGHT TIME 9_.00 ARRIVAL CATE MAY 22 1969

HELIL'X_ENTRIC CONIC

RL 147.90 LAL .00

RP 108.74 LAP -.67

RC 73,792 GL -4.45

PLANETC(ENTRIC CONIC

C3 _2.544 VHL 4.748
LNCH ATHTH LN_H TIME

90.00 ? 4 27

90.00 13 Z 50

10_.00 3 23 55

100.00 JZ 26 3

110.00 4 27 51

110.00 15 38 36

DIFFERENTIAL CORRECTIONS

TOE -.1155 TRA -.3185 TC3 .3660 BAU .2949

ROE -.0537 RRA .3437 RC3 .9074 FAU .JOISl

FOE-I.II91 FRA -.9443 FC3-3.9097 8_ 2928

BOE .1273 8RA .4685 BC3 .9784 rSP -1066

OI5TAN_E _58.994

LOL 150.18 VL 28.D07 GAL -7.65 A?L 90.76 M_CA 117.66 SMA 131.37 ECC .18247 INC .7610 v2 30.125

LOP 267.84 VP 37.823 GAP -3.51 AZP 89.65 TAL 719.73 TAP 336.89 RCA 107.40 APO 155.34 V? 34.8AH

GP 32.81ZAL 149.69 ZAP 56.35 ET5 337.73 ZAE 143.55 ETE 56.95 7AC 1J5.46 ETC I44,04 CLP -48.76

0LA -4.01 RAL 1.95 RAO 6567.9 VEL 11.997 PTH 2.14 VHP 4.473 OPA 4?.57 RAP ??.05 ECC 2.3710

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT JNJ 2 LONG

7118.61 -17.13 35.49 224.31 112.9(] ? 39 46 1518.6 -23.88 28.3Z

5011.78 22.97 2L_0.38 2_6.33 72.97 14 26 21 4411.8 20.42 212.63

1862.77 -18.19 16.16 _23.83 114.13 3 54 58 1267.3 -14.78 9.03

4743.35 _4.07 200.25 _25.94 71.72 15 45 6 4143.3 21.35 192.51

1662.11 -_1.04 359.51 222.36 117.59 4 55 33 1062.1 -17.18 35_.51

4516.27 ?7.04 181.82 LYZ4.75 68.25 16 53 53 3916.3 ?3.85 174.11

MIO-C(XJR_E EXECUTION ACCURACY ORBIT CETERMINATIC_W ACCURACY

S6T 537.2 _ 958.9 S63 355.3 ST 181.3 SR 142.9 55 540.1

RRT .2879 RRF" -.9095 RTr -.2996 CRT -.1976 CRS -.2095 CST =.8942

568 1099.1 R_3 -.0653 RI3 -.9(]80 LSA 565.0 MSA 157.? SSA 32.9

561 976.0 $62 505.5 THA 77,41 ELI 186.3 EL? 136.3 ALF 160.30

1809



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69,

LAUNCH GATE FEB 19 1969 FLIGHT TIME 94.00 ARRIVAL GATE MAY 24 ]_69

HELIOCENTRIC CONIC CISTANCE 265.472

RL 147.90 LAL .00 LOL 150.Jfl VL 29.037 GAL -7.6] AZL 91.00 HCA 120.93 SMA 131.59 ECC .16f173 INC .9979 vI 30.125

RP 108.77 LAP -.96 LOP 271.01 VP 37.937 GAP -Z.97 AZP 99.49 TAL 2]9.54 TAP 340.36 RCA 107.80 APO 155.37 VZ 34.d39

RC 76.053 GL -5.97 GP 35.]0 ZAL 149.69 ZAP 60.93 ETS 340.15 7AE J42.72 ETE 63.22 ZAC 312.96 ETC 144.55 CLP -53.57

PLANE TOCENTRIC CC_I(

C3 22.374 VHL 4°730 CLA -5.40 RAL 2.31 RA0 6567.9 VEL 11.99(] PTH 2.14 VHP 4.351 CPA 43.9! RAP !9.89 ECC 1.3682

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT A$C IN| AZHTH IN| TIME PC) CST TIM IN| Z LA T IN| Z LONG

90.00 2 16 24 2073.19 -15.9! 32.72 224.35 I13.74 2 50 57 1473.Z -IZ.56 25.64

90.00 12 53 47 505].53 23.77 _23.17 227.03 74,14 14 19 1 4453.5 Z|.37 Z15.33

lOO.O0 3 35.11 1919.02 -16.97 13.53 223.fl4 114_.99 4 5 30 IZ|9.0 -13.46 6.50

100.O0 14 17 41 4792.94 24.99 2OZ.9! 226.67 72.89 15 37 24 4192.9 22.3! 195.06

liD.D0 4 37 36 1623.65 -19.81 357._ 222.34 119.45 5 4 39 1023.7 -15.95 350.31

110.00 15 31 46 4551.07 27.90 184.16 22§.52 69.39 16 47 37 3951.1 24.94 176.32

O/FrERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -,13|| TRA -.347| TC3 .2_6 BAU .3137 S(,T _|7,8 _ 1053.3 Stv3 376.1 ST 203.3 SR 133.9 SS 594._

ROE -.0001 RRA ,3582 RE3 1.0136 FAU .10649 RRT .1094 RRF -.9272 RTF -.IJ03 CRT -,5994 CRS .2329 CST -,895_

FOE-1.2694 FRA -.9687 FC3-4.1L_O5 BSP 3190 _ 1173.7 R_ -.0229 R13 -.9270 LSA 623.7 MSA 151.7 SSA 31.6

BOE .1311BRA .49_7 BE3 1.0496 FSP -1143 ._._l 1055.3 ._ 513.7 THA 95.96 EL1 223.0 EL2 97.7 ALF 152._3

LAUNCH {)ATE FEB 19 I969 FLIGHT TIME 96.00 ARRIVAL OATE HAY 26 19_9

HELIOCENTRIC CONIC

RL 147.90 LAL .OO

RP J09.80 LAP -1.04

RC 78.340 GL -7.40
PLANETC_ENTRIC CONIC

C3 22,243 VHL 4.716 OLA

LN_ AZMTH LNCH TIME L-| TIME

90.00 2 29 27 _026.J4

90.00 12 44 47 5097.73

1OO.OO 3 47 32 _774.28

i00.00 14 9 23 4924.83
_io.o0 4 48 18 1584.1:_0-

llo.o0 15 25 6 4587.87
{)IFFERENTIAL CO_ECTION5

TDE -.1_7_ TRA -,38|6 TC3 ,1504 _AU ._356

ROE .0584 RRA .3680 RC3 1,1186 FAU .10g_8

FDE-l.4126 FRA -.9657 FC3-4.2689 BSP 3460

BOE .1679 8RA .$301 BC3 1.1297 F.SP -1199

OISTANCE 271.919
LCt. 150.jB VL 29.059 GAL -7.57 AZL 91.25 HCA 123.99 SI.IA 13|.75 ECC .17922 INC 1._509 Vj 30.12_

LCP 274.17 VP 37.946 GAP -_.46 AZP 99.30 TAL 219.72 TAP 343.7! RCA lOB.J3 APO 155.36 VZ 34._31

GP 37.43 ZAL 149.50 ZAP 65.57 ETS 342.79 ZAE I41.57 £TE 69.66 ZAC 110.33 ETC 145.29 CLP -5_.61

-6.85 RAL 2.B_ RAO 6567.9 ',/EL 11.984 PTH 2,14 VHP 4.265 OPA 45.16 RAP 15.4_ ECC J.366|

IN| LAT IN| LONG IN| RT _SC IN| AS'HTH IN| TIME PO CST TIM IN| _ LA T IN| 2 LONG

-14.60 29.89 _4.59 114.54 3 3 13 I4Z6.1 -11.16 Z_.89
24.56 Z_6,17 _7,95 75.45 14 9 44 4497.7 Z2.32 Z18.22

-15.66 J0.85 2_4.07 115,79 4 17 6 1174.3 -12.07 3.91

25.70 205.76 ?_7.61 74.19 15 29 49 4224.8 23.29 197.79

-18.50 354.86 222.52 I|9.27 5 14 42 994.0 -14.46 348.08

2B.75 |B_._ 2E6.5_ 70.66 |6 41 34 39B7.9 25-95 179.71

MID-COURSE EXECUTION ACCURACY ORBIT ;ETERMINATION ACCURACY

7:d.,T 524.1 S_R 1149.4 563 391.7 ST _37.0 SR 155.8 SS 647.3

RRT -.|230 RRF -.9408 RTF .|299 CRT -.9759 CR5 .6337 CST -.9060

•_8 1263._ R'?} .0157 R13 -.9409 LSA 690.9 MSA 146.0 SSA 30.2

.fR.l 1|51.6 .fW_2 519.1 THA 94.03 ELF 276.2 EL2 64.5 ALF 14_.IZ

LAUNCH DATE FEB ]9 1969

HELIOCENTRIC CONIC

RL 147.90 LAL .O0

RP I06.82 LAP -1.21

RC 80.651 GL -9.05

PLANE TCwCENTRIC CONIC

C3 _2.156 VHL 4.707

LNCH AZMTH LNCH TIME

9(3.00 2 43 50

90.00 12 35 36

100.00 4 I 8

I00.o_ ]4 _ O

110.00 5 0 9

110.00 J5 19 29

FLIGHT TIME 99.00 ARRIVAL GATE MAY _ 1969

OISTANC[ 278.335

LCt 150.18 VL 29.074 GAL -7.5! AZL 9J.52 HCA 127.15 SHA 131.96 ECC .17791 INC 1.5235 vl 3[;.1Z5

LC_° 277.34 VP 37.950 GAP -I.96 AZP 99.09 TAL 219.79 TAP 3A6.94 RCA !09.40 APO 155.31 v_ 34._4

GP 39.79 ZAL 149.12 ZAP 70.20 ETS 345.69 ZAE I40.07 ETE 76.12 ZA( 107.62 ETC 146.26 CLP -63._5

CLA -B.36 RAL 3.47 RA{) 6567.9 VEL 1|.991PTH 2.14 VHP 4._6 _PA 46.31 RAP 11.66 ECC 1.3646

L-I TIMIE IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| _ LC_IC

1976_80 -13.19 26,96 225.06 115.29 3 16 A7 1376.9 -9.67 _0.(]4

5145.19 25.33 229.43 229.12 76.9J 14 I 2_ A545.Z 23._fl _1.3_

1727.44 -14,26 9.0Lq 224.52 116.55 4 29 55 1127.A -10.58 I.E3

4869.76 26.50 208.86 228.80 75.63 15 22 10 4269.9 24.t6 _00.77

1542.69 -17.11 352.47 2_2.92 120.0_ 5 25 51 942.7 -12.99 34§.7_

4627.29 29.61 199.43 227,78 72.08 I6 35 36 4027.3 26.89 I_1.3i

CIFFERENTIAL CORRECTIONS

t0E -.1937 TRA -.4190 TC3

RCE .1238 RRA .3737

F{)E-l.5512 FRA -.9414
B_E .2299 BRA .56!4

LAUNCH GATE FEB 19 1969

HELIOCENTRIC CONIC

RL 147.9(] LAL .00

RP 108.84 LAP -1.39

RE 92.991 GL -10.84

PLAN_TOCENTRIC CONIC

C3 _Z.121 VHL 4.703

LNCH AZMTH LNCH TIME
9(;].OO 2 59 51

90.00 12 26 4

100.O0 4 16 16

100.00 13 52 20

110.00 5 13 _0

JlO.O0 15 II 46

ClFFERENTIAL CORRECTIONS

TOE -,2437 TRA -.4593 TC3 -.1365 8AU .3910

RCE .1936 RRA .3715 RE3 1.3152 rAU .I1121

FOE-I.67L_O FRA -.8864 FC3-4.35_5 BSP 4216

BOE .3_12 ORA .5907 8C3 J.3222 FSP -1263

MID-COURSE EXECUTION ACCURACY

.O157 6AU .3670 SGT 567.0 _ I747.9 S(,3 402.6

RC3 1.22_ FAU .11145 RRT -.3611 _ -.9515 RTF .3716

FC3-4.3549 BSP 38?6 SGB 1370.7 R_3 .047A RI3 -.9508

_C3 I .2221 FSP -|245 St_J 1269.1 S_2 520.4 THA 10| .23

FLIGHT TIME 100.00

OISTANCE 2_4.722

LOL |50.I9 VL 26.092 GAL -7.45 AZL 91.62 MEA 130.3! S_A 131.92 £E( .17678

LOP 2_0.50 VP 37.850 GAP -I.49 AZP 88.8? TAL 219.74 TAP 350.05 RCA I09.60

GP 42.14 ZAL 149.52 ZAP 74.76 ETS 348.94 ZAE |38.23 ETE 92.43 ZAC I04.97

OLA -9.96 RAL 4.28 RAO 6567.9 VEL 11.979 PTH 2.13 VHP 4._O5 0PA 47.36

L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| AZMTH IN| TIME PO CST TIM

1924,35 -11.63 23.88 2?5.77 116.00 3 31 55 J324.4

5196.95 26.06 233,03 230.54 78.56 13 52 4J 4596.B

1677.60 -|2,73 5.19 _25.21 117.2B A 44 14 1077.9

4918.63 27.28 212.29 230.25 77.27 15 14 19 4319.6

1499.12 -15.61 349.99 223,56 I20._0 5 39 19 899.1

4670.07 30.47 192.47 _;_9.31 73.70 16 29 36 4070.1

MI0-CC_SE EXECUTION ACCURACY

S_T 653.7 ,_R 1340.6 SG3 406.3

RRT -.5_90 RK_r -.9596 RTF .5703
5C,B lA91.5 R23 .0730 RI3 -.9576

5(;I 1399.0 SC2 519.9 THA 107.79

ORBIT OETERMINATION ACCURACY

ST 297.0 SR 207.2 SS 70O.8
CRT -.9730 CR$ ,9447 CST -.9!97

LSA 770.| MSA !40,7 5SA ?8.5

ELI 347.9 EL2 39.7 ALF 143.93

ARRIVAL CATE MAY 30 1969

INC 1.9196 V! 3(0.1F5

APO 155._4 V2 34.816

ETC 147.44 CLP -69.F4

RAP 7.72 ECC 1.364G

IN| Z LAT IN| ? LC_G

-9,04 17.O4

24._4 _24.H5

-8.97 3S8.4Z
_5.25 ?Oa.O7

-11.41 343.40

27.93 184.!9

ORBIT OETERMINATION ACCURACY

ST 342.3 SR 275.7 SS 750.9

CRT -.9923 CRS .9307 CST -.9344

LSA 85B.9 MSA 136.4 SSA 26.6

ELI 439.7 EL_ 26.6 ALF I41._{]
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69

LAUNCH CATE FEB 19 1969 FLIGHT TIME 102.00 ARRIVAL GATE JUN ] 1969

HELIOCENTRIC CONIC DISTANCE 291.078

RL 147.90 LAL .130 LOL 150.18 VL 28.085 GAL -7.38 AZL 92.J4 l_CA 133.47 SMA J31.94 ECC .J7580 INC 2.1447 Vl 30,J25

RP 108.86 LAP -1.56 LOP 28}.66 VP 37.846 GAP -1.04 AZP 88.52 TAL Z19.58 TAP 353.05 RC4 108,74 APO J55.1} V2 34.did

RC 85.528 GL -|Z.80 GP 44.47 ZAL 147.68 ZAP 79.17 ETS 352.26 ZAE 1)6.08 ETE 88.47 ZAC 102.15 ETC 148,79 CLP -74.74

PLANETCK_ENTRIC CONIC

C3 22.25! VHL 4.707 0LA -11.68 RAL 5.26 RA0 6567.9 VEL 11.980 PTH Z,I4 VHP 4.2)2 DPA 48.3) RAP ].67 ECC 1.3646

LNCH AZMTH LNCH TIME L-I TIME IN| LAT
90.00 3 J? 51 1867.81 -9.93

90.00 IZ 15 53 5254.06 26,79

]GO.GO 4 33 17 1624.48 -11.04

lOO.O0 13 4] 9 4972.63 2_.03
1JO.OO 5 28 8 _452.68 -13.97

lJO.O0 15 4 47 4717.I9 ]l.32

CIFFERENTIAL CORRECTIONS

TOE -.3075 TRA -.4992 TO3 -.2999 BAU .4233

ROE .2699 RRA .}623 Re} J.3975 FAU .|0926
FGE-I.7787 FRA -.8104 FE3-4,270| BSP 4675

8DE .4091 ORA .61r_ BE} 1,4294 FSP -1267

LAUNCH GATE FEB 19 1969

HELIOCENTRIC CONIC

RL 147.90 LAL .00

RP 108.88 LAP -1.72

RC 87.69! GL -14,95

PLANE TO(_ENTRIC CCNIC

C} 22.269 VHL 4.719
LNCH AZMTH LNCH TIME IN| LAT

9O.OO 3 ]8 Z2 -8.02

90.00 |2 4 4l 27.43

IOO.OO 4 52 37 -9.17

IOO.OO 13 33 7 28.73

ilO.O0 5 44 55 -|2.|7

|10.OO 14 57 19 _2.15

GIFFERENTIAL CORRECTIONS

TBE -,3887 TRA -.5373 TC3 -.472I 8AU .4566

ROE ,3499 RRA .3423 RC3 1.4594 FAU .|0523

r02-1.8602 FRA -.7076 F(3-4.0909 8SP 5142
BGE .5230 8R_ .6371 8C3 1.5338 FSP -1239

IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| Z L4 T IN| 2 LONG

20.61 226.78 116.66 3 4_ 59 1267.8 -6.27 13.84

237,07 232.26 80.47 13 43 27 4654.1 25.20 228.76

2,13 226.19 117.95 5 0 21 1024.5 -7.22 355.43

216.12 232,01 79.16 15 6 2 4372.6 26.25 207.77

_47,]8 224,48 121.52 5 52 21 852.7 -9.70 340.89

195.87 231.J6 75.55 16 23 _ 4117.2 29.02 187.4]

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S(,T 777,8 _ 14_.7 ,_3 404.0 ST 418.2 SR 357.4 SS 800.6

RRT -,6964 RRF -.9660 RTr .7069 CRT -.9934 CRS .9672 CST -.9478

•_ J626.7 _3 .0926 RI3 -.9627 LSA 961.9 MSA 133.I SS4 24.4

,_W_| |542,4 5(,2 517.0 THA J13.57 ELI 549.2 EL2 31.2 ALF 139.51

FLIGHT TIRE |04,00 ARRIVAL GATE JUN 3 1969

DTSr_vZ_. 297.405

LCL 150.18 VL 28.082 GAL -?.30 AZL 92,51HCA I36.62 SM4 131.92 ECC ,17495 IN(: 2.5055 V! 30.125

LOP 286.83 VP 37,639 GAP -,60 AZP _,18 T/H. 219,3| TAP 355,94 REA 108.84 APO 155.00 V2 34.804

GP 46.77 ZAL 146.60 ZAP 83,_6 ETS 355.94 Z_ I33.65 ETE 94.15 ZAC 99.49 ETC 150.27 CLP -80,2_

OLA -|3,54 RAL 6.43 RA0 6567.9 VEL ||,98§ PTH 2.14 VHP 4.299 DPA 49.19 RAP 359.58 ECC 1.3665

L-I TIME IN| LONG IN| RT A_. IN| AZNTH IN| TIME PO CST T|M IN| 2 LAT IN| 2 LC_G

180§.90 17.06 228.12 117.25 4 8 28 l_*05.9 -4.30 10.35

5318.53 241,68 234.33 82.69 13 33 19 4718.5 26.14 2_3.25

1566.36 358.83 LP'_7.50 118,58 5 lB 43 966.4 -5.28 352.20

5033.31 220.49 234,|3 81.36 14 57 0 4433.3 27.23 212.01

1402.56 344.62 £_5.71 122.19 6 8 17 802.6 -7.84 338.21

4769.87 199.76 233.39 77.70 16 16 48 4169.9 ]O.12 19].13

NI0-OC)URSE EXECUTION ACCURACY ORBIT DETERMINATION _CCUR_CY

S_T 9_3.6 _ J f_03,4 ,_3 393.9 ST _J3.2 SR 445.7 SS 845.8
RRT -._845 RRF -.9709 RTF .7939 CRT -.9917 CRS .9837 CST -.9590

•f_B 1769.7 R_3 .1090 R|3 -.9661 LSA 1076.9 MSA 131,4 SSA 71.9
5(,1 1693.4 ,_2 5|4.0 THA I18.88 ELI 678.4 EL2 43.2 ALF 139.06

LAUNCH OATE FEB 19 1969 FLIGHT TIME 106.00 ARRIVAL GATE JUN 5 ]969

HELICEENTRIC CONIC DISTANCE 503.703

RL 147.98 LAL .00 LOL 150.18 VL 28.075 GAL -7.72 _7L 92.91HCA 139.78 SMA J31.86 ECC .17421 INC 2.9109 Vl 30.175

RP 188.90 L_P -l.BB LOP _89.99 VP 37.8_9 GAP -.19 AZP 8?.78 TAL 218.95 TAP 358.72 RC4 _08.89 APO 154.84 V2 34.799

RC 90.865 GL -]7.35 GP 49.05 ZAL 145.23 Z_P 87.26 ETS 359.85 lAE 131.OO ETE 99.42 Z_C 96.93 ETC 151.83 CLP -H_.d?

PLANE TO(ENTRIC CONIC

C3 22.505 VHL 4,744 CLA -15.56 RAL 7._0 RAO 6567.9 VEL 11.995 PTH 2.14 VHP 4.4|0 CP_ 50.03 RAP 355.48 ECC ).37_4

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS(; IN| AA'MTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 4 2 8 1736.85 -5.84 13.15 229.87 117.76 4 31 5 1136.9 -2.08 6.49

90.00 11 51 53 539_.70 27.96 247.04 236.80 85.33 13 21 46 4792,7 27.0_ _3d,50

100.00 5 14 55 1501.99 -7.06 35§.2_ 229,21 119,1_ 5 39 57 90_.0 -3,12 348.65

IOO.00 13 21 47 510_.79 29.33 225.57 236.65 83.97 14 46 49 450_.8 28.19 216,95

II0.00 6 4 8 1347.80 -I0.17 341.64 227.3? 127.8| 6 26 36 747.8 -5.77 335.3!

llO.OO 14 49 3 4829.74 32.93 L_O4.25 236.07 80.26 |6 9 33 4229.7 31.23 195.44

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

r_E -.4_86 TRA -.5699 TC3 -.6447 BAU .4916 _T lifO.4 S(;R 1569,0 S_3 378.5 ST _28.1 SR 542.2 5S _90.I

RCE .4}68 RRA .3133 RC3 1.5014 FAU .09972 RRT -.8399 RRF -.9749 RTF .8484 CRT -.9_5 CRS .991_ CST -,96_I

FOE-! .9235 FRA -.5914 FC3-3.8360 BSP 5667 S(;8 1922.2 R23 .1220 RJ3 -.9688 LSA 1209.7 MSA 130.9 SSA 19,4

_CE .6554 BRA .6504 8C3 1.6340 FSP -1200 S(,| 1953.2 S(;2 510.2 THA I_3.6| ELl 827.8 EL2 56,5 ALF 139,24

LAUNCH GATE FEB 19 1969 FLIGHT TIME 108.00 ARkIVAL GATE JUN 7 1969

HELIOCENTRIC CONIC OISTANCE 309.972

RL I47.90 LAL .0(] LCI_ 150.18 VL 2_.063 GAL -7.12 AZL 93.37 H(:A 142.93 5MA 131.78 ECC .17356 INC 3.3726

RP 108.91 LAP -2.03 LOP 293.15 VP 37.816 GAP ,2J AZP 87.31 TAL 218.49 TAP J.4l RCA 108.91 APO J54,65
RE 92.449 GL -20.02 GP 51.34 ZAL 143.54 ZAP 90.61ETS 3.99 Z_£ 128.15 ETE 104.25 ZAC 94.49 ETC 153.45

PLANE T(X_ENTRIC CONIC
C3 Z_.905 VHL 4.786 DLA -17,79 RAL 9,42 RA0 6567,9 VEL |2.01_ PTH 2.14 VHP 4.567 _PA 50.9(] RAP 351.4J

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AA'MTH IN| TIME

90.00 4 ](3 14 1658.04 -3.33 8,72 232.16 118.14 4 57 52

90.00 ;l 36 40 54_].09 28,28 2_3.41 239.72 98.51 13 8 0

100.00 5 41 8 1429.26 -4.63 351.19 231.44 119.56 6 4 57

1OO.00 13 6 27 5184.10 29.76 231.57 239.65 87.]0 14 34 51

110.00 6 26 29 1287,15 -7.91 338.39 229.42 123.36 6 47 56

110.00 14 39 33 4898.98 33.60 _9.54 239.28 83.32 16 1 14

CIFFERENTIAL CORRECTIONS

TOE -.6111 TRA

ROE .5278 RRA

FCE-1.9597 FRA

@OE .8074 8RA

-.5944 TC3 -.8107 BAU .5257
.2716 RC3 1.5132 FAU .09253

-.4589 FC3-3.4973 BSP 6177

.6535 8C3 1.7167 FSP -1133

MIO-COURSE EXECUTION ACCURACY

SGT I]O2,3 SCAR 1616.7 SG3 356.7

RRT -.8746 RR_ -.978J RTF ._8_6

SG8 2076.0 R23 .1339 RI3 -.9705

.?,612013.1 SG2 507.0 THA 128.00

Vl 30.]25

v2 34.795

CLP -91.30

ECC 1.3770

PC} CST TIM IN| 2 LAT IN| 2 LL'_NG

1058._ .46 2.(19

48_],J 27.77 _44,7_
829.3 -.66 344.65

4584.1 29.04 222._4

687.J -3.47 ]32.12

4299._ 32.31 200.55

CIR_IT CETERMINATION ACCURACY

ST 765.5 SR 64].5 SS 929.1

CRT -.9900 CRS .9959 CST -.975_

LSA 1357.6 MSA 132.t] SSA 16.7

ELl 996.4 EL2 60.5 ALF 14t].Od
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69_

LAUNCH GATE FIB 19 1969 FLIGHT T]M_ |10,00 ARRIVAL CATE JUN 9 J_69

HELIOCENTRIC CONIC 01STANCE 316.2|4

RL 147.90 LAL .00 LC_. 150.|_ VL ?8.047 GAL -7.02 AZL 93.91HCA 146.07 SHA 131.66 ECC .17300 INC 3.9067 Vi 3_.J25

RP |08.92 LAP -2.JR LOP 296.3! VP ]7.800 G*P .59 AZP 86.76 TAL Z17.94 TAP 4,01 RCA 108,R8 APO 154,44 V? 34,791

RC 94.840 GL -23.01GP 53.69 ZAL 141.50 ZAP 93.95 ETS 8,34 ZAE J25,13 ETE 108.68 ZAC 92.18 ETC |§5.10 CLP -96.68

PLANE TOCENTR|C CONIC

C3 Z3.542 VHL 4.852 CLA -20.26 RAL 1|,31 RAO 6568.0 VEL 12.058 PTH "2.15 VHP 4.779 0PA 5I .81 RAP 347.34 ?CO 1.3874

LNCH ATMTH LNCH TIE L-| TIE IN! LAT IN! LONG |NJ RT ASC IN! A}'MTH IN! TIME PO CST TIM |NJ Z LAT INJ ? LONG

90.00 5 4 28 1565.06 -.33 3.53 235.J6 1J8.32 5 30 33 965.1 3,46 356,90

90.00 ll 17 33 5586.44 28.22 26|.19 243.15 92.40 12 50 40 4986.4 26,26 252.52

|00.00 6 12 41 1344.69 -|.78 346,55 234,36 IJ9.84 6 35 6 744.9 Z,20 340.02

]00.00 12 52 ! 528|.84 29.88 2_.84 243.20 90.92 14 _ 3 4681.8 29,69 230.04

110,00 6 52 54 1218.87 _5.14 334.78 212.J4 |23.8| 7 I} 12 6|8.9 -.86 326,55

|10.00 J4 28 18 4980.62 34.07 2J5.87 243.12 87.04 15 51 |8 4}80.6 33.E8 206.72

OIFFERIENTIAL CORRECTIONS MI0-CCt.W_E EXECUTION ACCURACY ORBIT DETER'I,'IINATICIW ACCURACY

TOE -.7607 TRA -,6070 TO} -.9607 BAU ,5588 SGT |503,} S_ |649.5 S_} 5,30.4 ST 927.5 SR 744.7 SS 964.7

ROE .6257 RRA ,2179 RC} 1.4933 FAU .084]9 RRT -.8969 RRF -.g_08 RTF .9051 CRT -,9900 CRS .9981 CST -.9805

FOE-I.9745 FRA -.}L_I05 FC3-}.096l B,SP 6688 SC_ 2231.8 R_3 .1445 RJ } -.9716 LSA 1525.5 MSA ! 34,4 SSA I4.Z
BOE .9650 BRA .6449 BC3 ! .7756 r.'_ -lOS2 5(,! 2174.0 $02 504.] THA 132.04 ELI 1196.6 EL2 82.2 4LF 14I .30

LALe,ICH 0ATE FEB 19 J969 FLIGHT TIME |12.0(] ARRIV4L D4TE JUN I! 1969

H[LIOCENTRIC CONIC DISTANCE }22.428

RL !47.90 LAL .0(3 LOL |50.|8 VL 28.028 GAL -6.9| AZL 94.54 PiCA 149.22 5HA J3J.52 £CC .I7253

RP 108.93 LAP -2.32 LOP 299.47 VP 37.783 GAP .96 A}'P 86.|0 TAL 2]7.30 TAP 6.52 RCA 106.83

RC 97.2}6 GL -26.38 GP 56.13 ZAL 139.O5 ZAP 96.63 ET$ 12.91 7JE 121.95 ETE 1J2.74 7AC 89.99

PLANETC(ENTRIC CONIC

C3 24.525 VHL 4.952 DLA -2}.00 RAL 13.54 RAO 6568.0 VEL J2.079 PTH 2.16 W'IP 5.055 0PA 52.63
LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZ)4TH IN! TIME PO CST TIM

90.OO 5 48 |8 |448.89 3.41 _57.05 239.19 |J8.|} 6 12 27 848.9

90.00 IO 51 31 5722.66 27.44 271.O7 247.07 97.29 |2 26 54 5]22.7

10(3.00 6 52 10 J242.79 1.68 340.94 _38._3 119.85 7 J2 52 642.6

I00.00 12 30 2J 5405.99 29.40 247.88 247.33 95.65 14 0 25 4804,0

If0.00 7 24 50 1140.36 -2.35 330.66 235.71 124.11 7 43 50 540.4

110.00 14 14 JO 5079.18 34.15 LP23.56 E47,_ 9J.59 15 36 49 4479.2

CIFF'_R_NTIAL C_RECTIONS

TOE -.9448 TRA -.6036 TC3-I.0839 BAU .5207
RDE .7332 RRA .I522 R(3 |.439l FAU .07512

FDE-I.9716 FRA -.1841 F(3-2.6517 BSP 723J

BO£ 1.J959 ORA .6225 BC3 1.80;7 FSP -963

INC 4,5358 VI 3'O.I25

Ai:_O 154._l VZ 34.788

ETC I56.79 CLP-lO!.96

RAP 343,20 ?CO 1.4036

INJ 2 LAT IN! 2 LONG

7,1S 350.36

28.16 _62.4_

5.64 334.40

29._7 239.]1

2.14 324.46

33.99 214.32

ORBIT DETERMINATION ACCUR4CY

ST II17.0 SR 851.3 SS 997.3

CRT -,9903 CRS .9992 CST -.9847
LSA 1716.9 MSA 137.5 SSA 11.8

ELI J401.2 EL2 94.Z ALF I42.76

NI0-COURS( EXECUTION ACCURACY

S6T 1709.6 ._R J669.7 $63 30J .2
RRT -.9117 RRF -.9_3J RTF .9208

SC.B 2389.7 R_.3 .J534 R|3 -.97_9

SG! 2}36.4 S_2 5OI.9 THA 135.74

LAUNCH 0_TE FEB 19 1969 FLIGHT TIME 114.00 ARRIVAL OATE JUN !3 !969

HELIOCENTRIC CCIWIC 01STANCE 328.615

RL 147.90 L4L .00 LOt, 150.18 VL 28.005 G4L -6.79 _ZL 95.29 HC_ 152.36 SN_ 131.35 ?CO .]7211 IN( 5,_923 vi 30,I25

RP !08.94 LAP -2.45 LOP 302.64 VP 37,764 GAP 1.31ATP 85.31 TAL 2|6.59 TAP 6,94 R(4 108.74 4PO 153,96 V2 34.786
RE 99.636 GL -30.16 GP 58.74 Z*L 136.14 ZAP 98.80 ETS |7.71 Z_E 118.60 IT? 116.5I ?AC _7.69 ETC 159.54 CLP-IO7.!5

PLAN_TOCENTRIC CONIC

C} 26.032 VHL 5,102 OL_ -26.06 R_L 16.19 RAO 6568.1 VEL 12.14! PTH 2.|8 VHP 5.413 OPA 53.96 R_P 338.86 ECC 1.4784

LNCH AZHTH LNCH TIM( L-I TIME IN! LAT IN! LONG IN! RT A$C IN! A_MTH INJ TIME PO CST TIM IN! 2 LAT IN! 2 LONG

90.00 6 _l 26 1281.90 8._9 347.62 244.89 117.06 7 I_ 49 681.9 12.25 340.7_
90.00 10 9 30 631.02 24.98 _07.00 251.20 103.80 10 _ 1 31.0 26.63 298.72

!(30.00 7 45 ?0 1107.92 6.2_ 333.51 243.55 I19.30 8 3 46 507.9 10.06 326.84

JOO.OO 11 58 18 5568.27 27.71 259.79 251.89 101.69 13 31 6 4968.3 29.04 251.74
!lO.O0 6 4 47 1046.89 1.22 325.79 240.46 124.J6 B 22 14 446.9 5.69 319.56

1!0.OI3 13 55 21 5EO2.07 33.51 233.I0 253,0l 97.19 15 22 3 4602.1 34.14 ?23,91

CIFFERErNTI4L CCRRECTIONS MI0-COUR,f_: EXECUTION ACCURACY CRBIT DETERt41NATION ACCURACY

TCE-l.!732 TRA -.5778 TC3-1.1670 BAU .6188 $GT 19|7.J SGR 1670.1 SG3 269.0 ST 1335.6 SR 954.? SS |077.4

ROE ,8486 RRA .0699 RC3 1.3414 r_u .06534 RRT -,9209 RRr -.985! RTF ,9319 CRT -.9907 CRS .9997 CST --966J

F_£-1,9459 FRA -,0484 FC3-2.17_9 BSP 7735 SGB 2542.6 623 .1619 RI3 -,9738 LSA I928.6 HSA J&J ,5 SSA 9.6
BCE J.4479 _A .582/3 BC3 1.7780 FSP -860 $GI 2492.8 S_2 500.7 THA 139,_7 ELI 163d.0 EL2 105.6 ALF 144._4

LAUNCH OAT? FEB 19 !969 FLIGHT TIME 116.00 ARRIVAL CATE JUN I5 !969

HELIOCENTRIC CONIC

RL 147.9(1LAL o00

RP 106.94 LAP -2o58

RE 10_.0_8 GL -34.46

PLANETCWCENTRIC CONIC

C3 26.364 VHL 5,326

LNCH A_HTH LNCH TIME

61.57 7 33 48

90.43 9 52 26
!00.00 9 2! 5

TOO.00 TO 47 50
I!0.00 8 57 58

I10.00 13 27 27

CIFFERENTIAL CORRECTIONS

70E-J.4644 TRA -,5229 TC3-I.1985 BAU .6434

RCE .9759 RRA -.0282 RC3 |,_10 FAU .0554J

FGE-I.9055 FRA .0757 FC}-1.69!3 BSP 8270

BOE 1.7597 BRA .5_37 _03 1.6967 FSP -756

OISTANCE 334.773

LOL 150.18 VL 27.979 G_L -6.66 AZL 96.23 HCA 155,49 S_WA |31.16 ECC .|7!77 INC 6.2257 vJ _.!25

LOP 3_5.80 VP 37.744 GAP |.6§ A2'P 84.33 TAL 215.79 T_P II,29 RC_ !08,6_ _P_ 153,69 V2 34.7_4

GP 61.58 ZAL 132.71 ZAP 100.42 ETS 22.83 ZAE 115.05 ETE 12t'J.13 ZAC 65,83 ETC 160.45 CLP-!]?.]4

OLA -29,45 RAL 19,36 RAO 6568,I VEL 12._37 PTH 2,20 VHP 5.879 CPA 55,2H RAP 334.15 ECC 1.46_H

L-I TIME IN! LAT IN! LONG INj RT AS( IN! AZMTH !NJ TIME PO CST TIM IN! 2 LA T IN! 2 LONG

1L:_3J,71 18,13 346.35 253.90 I13.61 7 53 49 _ll.7 21.17 ]38.9!

753.86 18,14 313.47 8_3,90 I13.60 10 5 0 i53._ 2!.!6 306.03

854,29 14,35 319.07 252,06 I16.51 9 35 |9 _54,3 !7.80 3Jl,97

5864.55 22_00 279.9! _55.58 !10,76 12 25 35 5264.6 24.63 772.09

927.I3 5,78 319.51 247.01 123.75 9 ]3 25 327.! 10.!7 3!3.IH

5364.48 31.45 245.3| 258.90 !04,J3 I4 56 5] 4764.5 33.07 ?36.46

MI0-EOUR,fdE EXECUTION ACCURACY OR61T CETERMIN_TICI_ ACCURACY

S_T _I_8.| _ 1655,2 $G3 235.9 ST I587,7 SR 1050.6 SS I04l._
RRT -.9267 RRF -.9667 Rrr .9411 CRT -.9912 CRS .9999 CST -.9908

SGO 2696.0 623 .!679 R|3 -.9749 LSA 2J65.4 MSA J45.3 SSA 7.7

S(,I _649.4 SG2 499,6 TH4 142.66 ELI I9{]0,3 EL2 ]|6.3 ALF ]46.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

CAt.q_M OST( FEe 19 1969

1,AELIOL'(NTgI( CONIC

gt. 14T,90 LAL ,00

eP 1_.95 LiP -2.70

It( |04.44| 5L -19.26

PLAt_TO_,(NTRIC CONIC

C3 _2.D_9 VFIL 5.66_

LNCH ATMTH LN_H TIME

72,01 6 41 7

107.99 Xl 15 4Z

7Z.01 6 41 7

107.99 II 15 42

110.00 IO Z4 2Z
110,00 JZ 31 38

FLIGHT TIME 118.00 ARRIVAL CATE JUN J7 1969

OISTANCE 3A0.902

LOL 150,1B VL 27.95l GAL -6.5Z AZL 97.41 I'_A 158,6Z S.MA 130.96 EC( .17|47 INC 7.4135 Vl 30.125

LOP 308.96 VP )?,TZz GAP 1.97 AZP B3.09 TAL Z|4.93 lAP I].55 RCA 108.50 APO 153.41 v2 34.7d3

GP 64.75 ZAL 128.71ZAP 101.44 ETS 28.41ZA( 1|I,24 ETE 123.82 ZAC 83.75 ETC 162.69 CLP-IIT.70

OLA -33,15 RAL 23._ RA0 6568.3 VEL J2,3B7 PTM _.24 VHP 6.500 CPA 56.68 RAP 32fl.77 ECC 1.5276
L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ ATMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1446._1 19.29 5.40 260.76 117.49 7 5 14 846.8 22.d2 358.12

5B58.21 19.31 278.14 260.77 117.48 12 53 21 5258.2 22.83 270.86

1446.81 19.29 5.40 260.76 117.49 7 5 14 )46.8 22.82 358.12

§fl58.21 19.31 27B,14 260.77 117.48 12 53 21 525fl.2 22.83 270._6

727.89 13.15 308.79 Z57.12 121.84 10 36 30 127.9 17.27 302,10

5625.13 25.69 263.36 264.05 I13.37 14 5 23 5025.1 28.62 255.41
CIFFERENTIAL CORRECTIONS

TCE-1.8444 TRA -.4242 fC3-|.1626 BAU .6603

ROE 1.1076 RRA -.1493 RC3 1.0107 FAU .04535

FCE-I.8459 FRA .1906 FC3-1.224B BSP fl750

BCE 2.1514 BRA .4497 _C3 1.5405 FSP -645

MIC-COUR._ EXECUTIL'N ACCURACY L-'R_IT CETERMINATIL"_ ACCURACY

SGT 2340.9 SGR 1612.0 563 202.0 ST 1873.1 SR 1122.6 SS 1050.0

RRT -.9292 RRF -.9877 RTF .949i CRT -.9915 CRS .9999 CST -.9929

5(,6 2842.2 R'23 .1717 R13 -.9764 LSA 241fl.§ MSA 149.0 SSA 6.0

_,1 2798.2 $62 498.6 THA 146.17 EL| 2180.2 EL2 |2_.8 ALF 149.17

_AUNCH GATE FE_ 19 1969 FLIGHT TIHE 120.00

HELIOCENTRIC CONIC

RL 147.90 LAL .00

RP 10fl.95 LAP -2.81

RC IO6.B44 GL -44.56

PLANE TOCENTRIC CONIC

C3 3B.156 VHL 6.177

LNCTH AZMTH LNCH TIME

64._9 6 |9 2B

JIS,0| 12 14 47

64.99 6 19 28

115.01 J2 14 47

64.99 6 19 28

115.01 12 14 47

ARRIVAL GATE JUN 19 1969

CISTANCE 346.996

LOL 150.18.VL 27.920 GAL -6.37 AZL 98.99 HCA 161.74 5MA I_;.74 ECC .17122

LOP 312.12 VP 37.699 6AP 2.28 AZP 81.46 TAL 213.99 TAP 15.72 RCA 108.35

GP 6fl.33 ZAL 124.11 ZAP 101.81 ETS 34.78 lAG 107.09 ETE 128,00 /AC 81.54

OLA -37.08 RAL 21.89 RAO 6568.5 VEL 12.6313 PTH 2,29 VHP 7.353 DPA 5B.12

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1612.52 19.80 18.79 269.42 122.01 6 46 21 1012.5

5780.41 19.82 272.31 269,43 122.00 13 51 B 5180.4

1612.52 19.80 18.79 269.42 122.01 6 4_ 21 1012.5

5780.41 19,B_ 272.31 269.43 122,00 13 51 _ 5180.4

1612.52 19.80 18.79 269.42 122.01 6 46 21 I012.5

5780.41 19.82 272.31 269.43 122.00 13 51 B 5180.4

CIFFERENTIAL CORRECTIONS MIC-COURS[ EXECUTION ACCURACY

TOE-2.3610 TRA -.2§B4 TC3-1.0504 _AU .6666 S(,T 2563.2 S6R 1529.2 SG3 168.H

ROE 1.2288 RRA -.2942 RE3 .7774 FAU .03562 RRT -.9285 RRF -.9872 RTF .9579

FOE-I.7737 FRA ,2903 FC3 -.H082 _SP 9240 S6B 2_84.7 R23 .1700 RJ3 -.97flH

BOE 2.6616 BRA .3916 BE3 1.3068 FSP -53fl SGI 2943.5 $62 494.4 THA 150.09

INC 8.9855 VI 30.125

APO 153.12 v2 34.783

ETC 165.67 CLP-123.65

RAP 322.36 ECC 1.6280

INJ 2 LAT INJ ? LONG

23.BB 11.79

23.90 265.31

23.88 11.79

23.90 265.31

23,8B 11.79

23.90 265.31

ORBIT CETERMINATION ACCURACY

ST _192.2 _ 1144.7 SS 1047.3

CRT -.99i4 CRS .9996 CST -.9947

LSA 2681.5 MSA 151.0 SSA 4.6

EL1 2469.5 EL2 132.9 ALF 152.54

LAUNCH CArE FEG 19 1969 FLIGHT TIME 122.00 ARRIVAL CArE JUN 21 1_69

HELICK_ENTRJC CONIC OlSTANCE 353.055

RL 147.90 LAL .00 LOL 150.18 VL 27.887 GAL -6.?0 AZL I01.18 HCA 164.83 5MA 13£3.50 ECC .17101 IN111.1766 vZ 30.125

RP 108.94 LAP -2.91 LC_ 315.29 VP 37.675 GAP 2.57 AZP 79.20 TAL 21_.97 TAP J7.81RCA I0fl.18 APO 152.82 v2 34.7_4

RC 109.246 GL -50.24 GP 72.39 ZAL 118.93 lAP 101.49 ET5 42.74 7AE I_2.45 ETE 133.58 ZAC 79._7 ETC 170.27 CLP-131.19

PLANE TC_ENTRIC CCI_IIC

C3 4B.B65 VHL 6.99(] CLA -41,04 RAL 33.67 RAC 6568.8 VEL 13,047 PTH 2.3_ VHP _.581 CPA 59.40 RAP 314.39 ECC 1.8042

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT JNJ _ LONG

98.96 6 13 41 1757.40 19.13 30.3_ 280.17 I77.03 6 42 58 1157.4 23.fli 23.82

121.04 1_ 6 A4 5760.04 19.15 270,13 280.18 127.02 14 42 44 5160.0 23.83 263.57

58.96 6 13 41 1757.40 19.13 30.38 280.17 127.03 6 42 5_ 1157.a 23.81 23.82

121.04 13 6 44 5760.04 19.15 270.13 280.18 127.02 14 42 44 5160.0 23.83 263.57

58.96 6 13 41 1757.40 19.13 30.38 280.17 127.03 6 42 5B 1157.4 23.81 _3.82

1_1.O4 13 6 44 5760,04 19.15 270.13 280.18 127.02 14 42 44 5160.0 23,83 263.57

CIFFERENTIAL CORRECTION5 MI0-CCIJRSE EXECUTION ACCURACY CR_IT CETERM/NATION ACCURACY

10E-3.0979 TRA .0237 TO3 -.H597 flAu .6531 SGT 2809.4 SGR 135fl.5 SG3 i37.1 ST 2539.5 SR 1051.8 SS 11132,1

RCE 1.2697 RRA -.4630 RE3 .5104 FAU .02634 R_T -.9L_15 RRF -.9815 RTF .9681 CRT -.9901 CRS .9985 CST -.9963

FCE-I.6916 FRA .3787 FC3 -.4666 flSP 9705 $68 3120.6 R23 .1612 RI3 -.9822 LSA 2932.2 MSA 150.6 SSA 3.5

_OE 3.3480 BRA .4636 8C3 .999_ rsP -43_ S6I _'J82.9 562 483.6 THA 155.3_ ELl 2745.3 EL2 136.8 ALF 157.64

LAUNCH GATE FEB 19 1969 FLIGHT TIME 124.00 ARRIVAL CArE JUN 23 1969

HELIOCENTRIC CONIC CISTANCE 350.060

RL 147.90 LAL .Of_]LCL 150.18 VL 27.852 GAL -6.02 AZL 104.45 H_A 167.90 SMA 1 _3.25 ECC .170fl0 INC14.4536 Vl 30.125

RP 108.94 LAP -3.00 LOP 318.45 VP 37.650 GAP 2.85 AZP 75._ iAL 211.HB TAP 19.78 RCA 108.130 APE, 152.50 V2 34.795

RC 111.645 GL -56.01 GP 76.93 ZAL 113.25 ZAP 101].47 ETS 54.55 ZAE 97.08 ETE 142.93 7AC 76.07 ETC 178.8B CLP-143.aB
PLANE TC(ENTRIC CONIC

C3 69.522 VHL 8.338 CLA -44.60 RAL 40.76 RA0 6569.3 VEL 13.816 PTH 2.52 VHP 10.470 CPA 60.09 RAP 304.29 ECC 2.1442

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.98 6 21 53 1898.65 16,65 40.74 293.09 131.99 6 53 12 1298.7 ZI,90 34.76

126.02 I3 55 26 5790.95 16.67 270.71 293\i0 131.99 15 31 57 51_1.9 21.91 264.73

53.98 6 21 33 1898.65 16.65 40.74 293,09 i3i.99 6 53 12 J298.7 21.90 34.76

126.02 13 55 26 5790.95 16.67 270.71 293.10 131.99 15 31 57 5190.9 21.91 264.73

53.98 6 21 33 1898.65 16.65 40.74 293.09 131.99 6 53 _2 I798.7 21.90 34.76

126.02 13 55 26 5790.95 16.67 270.71 293.10 131.99 15 31 57 5190.9 21.91 264.73

CIFFERENTIAL CORRECTIONS HIC-CClJRS[EXECUrlCN aCCURACY L-RBIT CETERMINATION ACCURACY

TCE-4.2003 TRA .5391] TC3 -.5981 0AU .5982 SGT 11097.8 SGR 967.9 563 108.1 ST 2890.7 SR 686.0 ss 1011.0

RCE .9652 RRA -.6040 RC3 .2378 FAO .01764 RRT -.8715 RRF -.9429 RTF .98(]6 CRT _.9793 CR5 .99135 CST -.997H

FCE-I.6146 FRA .4633 FC3 -.2196 _SP J0120 SGB 3245.4 R23 .1410 RI3 -.9870 LSA 3134.9 MSA 145.4 SSA 2.5

BCE 4.3098 BRA .8095 BE} .6436 FSP -342 SGI 3213.0 S62 457.7 THA 164.44 ELI 2967.9 EL? 135.3 ALr 166.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J

L_UNCH CATE FEB 19 1969

HELIC(ENTRIC CONIC

RL 347.90 LAL .00

RP 108,93 LAP -3.08

RE 1J4.042 GL -61.10

PLANETOfENTRIC CONIC

C3 115.550 VHL 10.749

LNCH AZMTH LNCH TIM_
50.90 6 43 30

129.10 14 40 8

50.90 6 43 3()

129.10 14 40 8

50.90 6 43 30

t?9.10 14 40 8

FLIGHT TIM£ 126.00 ARRIVAL CATE JUN _5 1969

LCL 150.;8 VL 27.815 GAL

LOP 521.61 VP 37,625 GAP

GP 81.19 ZAL 107.26 ZAP

DISTANCE 364.980

-5.87 AZL 109.88 HCA 170.90 5MA I79.99 £CC .]7053 INC19.8821 vl 30.I25

].)O AZP 70.35 TAL 210,67 TAP 21.58 RCA t07.87 APO 152.16 V2 )4.787

98.74 £T5 77.67 ZAE 90.44 ETE 163.66 Z4G 72,02 ETC 199.20 CLP-172.60

CLA -46.91 RAL 49.17 RAD 6570.2 VEL 15.39| PTH 2.75 VHP 13.671 0PA 59.35 RAP 291.64 ECC ?.9017

L-I TIME IN! LAT IN! LON6 IN! RT A_ IN! AZNTH |NJ TIM_ 1:10 CST TIM IN! ? LAT IN! ZLONC

2040.12 I|.93 49.26 307.70 135.71 7 I7 30 1440.1 17.59 43.8?

5873.95 11.95 273.77 307.7| 135.71 |6 J8 2 5273.9 17.61 ?68.35

?040.12 11.93 49.26 307.70 135.7| 7 17 30 1440.J 17.59 43.87

5873.95 11.95 273.77 307.71 135.71 16 18 2 5?73.9 17.61 268.33

_040.12 1J.93 49.26 _07.70 135.71 7 17 30 1440.1 17.59 43.8?

5873.95 11.95 273.77 307.7| 135.71 16 J8 2 5273.9 17.61 ?68.33

OlFFERIENTI4L (CRRECTION$

TCE-5.6647 TR4 1,5271 TO3 -.2870 BAU ,4445

ROE -.9419 RR4 -.3378 RE3 .0209 FAU .00918

F02-I,5804 FRA .5?04 F(3 -.0688 BSP 10523

8DE 5.74?0 8RA 1.5640 8C3 .2877 F$P -264

MI0-COUR_:_ [W£CU/ION ACCURACY ORBIT OETER_MINATION ACCURACY

SGT 3_03,8 S(_R 568.8 SG3 83.3 ST 3040.2 5R 508.2 55 1007.4

RRT .6248 RI_ .5453 RTF .9935 CRT .9627 CR$ -.9513 CST -.9997

$68 3352.4 _3 -.Ill2 RI3 .99213 LSA 3239.7 M54 142.9 SSA 2,O

5(.I 3523.2 $62 441.5 THA 6.25 ELI 3079.4 EL2 135.8 ALF 9.I6

LALINCH DATE FEB 19 1969 FLIGHT T|t,E 128.00 ARRIVAL GATE JUN ?7 1969

HELIC_CENTRIC CONIC OISTANCE 370.719

RL _47.90 L4L .(90
RP 108.93 LAP -3.16

R( 116.435 GL -63;46

PLANETC)CENTRIC CONIC

C3 744.733 VHL |5.628
LN(.J_ AZMTH LN(H TIME

51.91 7 71 28

I78.09 15 10 50

5J.91 7 21 28

I78.09 15 10 50
51.91 7 21 28

178.09 15 |0 50

LOt. 150.18 VL 27.777 GAL -5.58 AZL 120.38 H(A |73.75 .T,_A 129.72 ?CO .17003 IN(30.3797 Vl ]O.125

LCP 324,78 VP 37,599 GAP 3,29 AZP 59.77 TAL L=09.29 TAP 23.04 RCA 107.66 APO 151.77 V2 34,790

GP 79,73 ?AL 101.32 ZAP 96.39 £T$ 125.68 ?AE 81.I9 ETE 209,40 ZAC 65.61 £T( 245.29 (LP 178.58

OLA -46.14 RAL 57.73 RAO 6571.4 VEL 19.119 PTH 3.09 VHP 19.922 DPA

L-I TIMe IN| LAT IN| LONG IN| RT ASC IN| A_4TH IN| TZHE

7158.24 5,60 53.85 322.30 135.88 7 57 26

7?2.43 5.62 302.Z_0 322.32 |35,88 15 22 53

7158.24 5.60 53.85 322._0 135.88 7 57 26

722.43 5.62 302.Z0 322.32 135.88 15 22 53

2158.24 5,60 53.85 322.30 135.88 7 57 26

722.43 5.62 30_.20 322.32 135.88 15 22 53

55.29 RAP ?76.77 ECC 5.0195

PO CST TIM IN! 2 LAT IN! ? LONG

1558.2 11.31 48.60

122.4 11.32 Z96.94

1558.2 11.31 48.60

122.4 11.3_ 296.94

1558.2 11.31 48.60

1_2.4 11.32 ?96.94

ORBIT 0?TERMINATION ACCURACY

ST 1351.8 SR 2677,9 SS 1085,7

CRT .9854 CR$ -.9968 CST -.9958

LSA 3183.? MSA 710.9 SSA 1.0

ELI 2992.7 £L2 205.8 ALF 63.4?

OIFFERENTIAL CORRECTIONS

TOE-3.5309 TRA 2.4526 TC3 -.0252 8AU .I_O1

ROE-7.2507 RRA 2.0395 RC3 .0385 FAU-.OOITI

FOE-1.6859 FRA .7921 FC3 .0081 8SP 10536

BO£ 8.0647 8R_ 3.1898 8C3 ,0460 FSP -202

MI0-¢.OUR,_WE EXECUTION ACCURACY

S(,T 1834.7 SGR 2871.5 .'J.G3 64.5

RRT .917_ RRF .9779 RTF .9795
3407.6 R23 -.0942 R13 .9952

$61 3349.5 $62 626.6 THA 58.39

L4UNCH C_TE FEB 19 1969

HELIC'W_ENTRIC CONIC

RL 147.90 LAL .00

RP 108.9! L4P -3.??

RE J18.873 GL _57.10

PLANE TO(ENTRIC CONIC

C3 737,050 VHL 77.0_6

LNCH AZMTH LNCH TIME

64.44 8 37 40

115.56 14 38 40

64.44 8 37 40

115.56 14 38 40

64.44 8 37 40

115.56 14 38 40

FLIGHT TIME 130.00 4RRIV4L OATE JUN 79 1969

OlST4NCE 375.901

LOL 150.18 VL ?7.737 GAL -5.22 AZL 145.33 PI(A 176.08 5M_ I79.44 ECC .16864

LOP 327,95 VP 37.573 GAP 3.33 AZP 34.73 TAL 207.41 TAP ?3.50 Re4 107.61

GP 65.57 ZAL 96.13 ZAP 93.77 ETS 163,44 ZAE 64.99 ETE 244.66 Z4C 57.81

CLA -37.4? RAL 63.24 RAO 6572.7 VEL 29.212 PTH 3.44 VHP 34.292 OPA 42.91

L-I TIME IN! LAT IN! LCN6 IN! RT AS_ IN! A_MTH IN! TIN([ PC) CST TIM

?117.96 .41 45.32 332.68 127.42 9 17 53 1513.0

976-.18 .43 319.59 332,70 127.47 14 54 56 376.?

2112.96 .41 45.32 332.68 127.42 9 12 53 1513.0

976.18 .43 319.59 332.70 127.42 14 54 56 376.2

2tt2.96 .41 45.32 332.68 J27,42 9 12 53 1513.0

976.18 .43 319.59 332.70 127.42 14 54 56 376.2

INC55.3283 Vl 30.175

APO 151.27 VE 34.794

ET( 284._I CLP 99.14

RAP 761.50 ECC13.0477

IN! 2 L4T IN! ? LONG

5.Z6 39.36

5.28 313.63

5.26 39.36

5.Z8 313.63

5.26 39.36

5.28 313.63

CIFFERENTIAL CORRECTIONS

TC£ ?.7997 TRA 1.7571 TC3 -.0405 8AU 1.8477

RO-11.3974 RRA 6.7968 RC3 .1844 FAU-.02907
r0£-?.1347 FRA 1.4331FC3 .0344 8._ 10344

00EJI.7312 8RA 6.9171 8C3 .1888 FSP -175

L4UNCH CAT[ FEB 19 1969

HELIOCENTRIC CONIC

RL 147.90 LAL .00

RP 108.9(] LAP -3.27

RC 12L.206 GL 49.31

PLANETC_ENTRIC CONIC

C31220.293 VHL 34.933

LNCH A_I4TH LN_H TIM_
_9.65 15 56 54

150.35 1 58 13

?9.65 15 56 54

150.35 1 38 13

?9.65 15 56 54

150.35 1 58 13

LOL 150.18 VL 27.696 GAL
LOP 331.11 VP 37.547 GAP

GP -56.00 ?AL 95.29 ?AP

DLA 64.18 RAL

L-I TIME IN! LAT

3068.05 .88

3] 58.39 ,89
5068.05 .88

3358.39 .89
5068.05 .88

3358,39 .89

DIFFERENTIAL CORRECTIONS
T0£-4.18(_ TRA 1.79_ TC3 -.0955 8AU 3.5485

RC-15.4957 RRA 1,0876 RC3 -,1954 FAU-.055_8

FOE 3.7367 FRA -.2133 Re3 .0392 8SP 95_1 ,_8 3140.6 R'_3 -.0793 RJ3 -.9968

80E16.0496 8RA ?.0978 BE3 .2175 FSP -168 561 3089.i SG2 566_3 THA 70.27

MIO-COUR,T_ EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

,SGT 715.3 $(.,R 3178.| _3 53.6 ST 601.3 5R_ ?475.? SS 1381.8

RRT -.4580 RRIr .9984 RTF -.4070 CRT -.9250 CRS -.9996 CST .9146
_3257.6 R"Z3 -.0778 R|3 .9970 LSA ?887,0 MSA 229.9 SS_ .3

S_I 3195.6 SG_ 632.4 THA _6.13 ELI ?535.4 EL? 2?2.8 ALF 107.77

FLIGHT TIHE |32.00 ARRIVAL O_TE JUL I !969

DISTANCE ]86.276

-5.91 AZL 15.96 H_A |83.41 ._4A 129.16 ?CO .17728 IN(74.0384 Vl 30.1?5

4.80 AZP |64.01 TAL L:'09,57 TAP 32.98 RCA 106.26 APO 152.05 v? 34.798

94,28 ETS 180.44 _AE 58.94 ETE 101.78 ZAC 71.59 ETC 67.11 CLP 97.67

22.98 R_D 6573.| VEL 36,628 PTH 3.53 VHP 43.185 DPA -73.36 RAP _09.53 ECC21.0879

IN! LON6 IN! RT AS_ IN! A_4TH IN! TIME PO CST TIM IN! ? LAT IN! Z LONG
243.60 293.42 25.82 17 21 2_ 4468.1 -6.32 ?40.57

I00.96 293.40 25.82 2 54 12 2758.4 -6.31 97.89

243.60 293.42 25.82 17 _i 22 4468.1 -6.37 240.52

100.96 293.40 25,82 2 54 12 2758.4 -6.31 97.89

243,60 293.42 25.82 17 21 22 4468.1 -6.52 ?40.52

1(30.96 293.40 25.82 2 54 12 2758.4 -6.31 97.89

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 1J71.0 S/..R 2914.1 S_3 52.J ST 715.2 SR ?544.9 $5 1983.1

RRT .8586 RRF -.9998 RTF -.8514 CRT .9715 (RS 1.0000 (ST .9708
LSA 3300.4 M$4 J66.6 SSA .8

ELI 2638.4 EL2 163,5 ALF 74.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69 }

LAUNCH GATE FEe _9 1969 FLIGHT TIE 114.00 ARRIVAL GATE JUL 3 J969

HELIOCENTRIC CONIC DISTANCE 390.954

RL J47.90 LAL .00 LOL 150.18 VL 27.655 GAL -5.43 AZL 51.00 PEA 185.28 SNA 128.87 ECC .17487 JNC38.9990 VJ 30.125

RP 108.89 LAP -3.32 LOP 334.28 VP 37.52J GAP 4.70 AZP J28.88 TAL 207.33 TAP 32.6J RCA |06.33 APO J5J.40 V2 ]4.803

RC I13.58| GL 6J*97 GP -74.84 ZAL 98.75 ZAP 97.60 ITS J96.47 ZAI_ 79.96 ETE 116.59 ZAC 89.25 ETC 85.96 CLP J20.36

PLAN_TCK_£NTRIC CONIC

C] 385.255 VHL 19.627 0LA 68.94 RAL 349.31RA0 6572.1 VEL 22.506 PTH 3.26 YHP 23.942 DPA -80.67 RAP 102.25 ECC 7.]400

LNCH AZMTH LN_H TIME L-I TIME IN| LAT IN| LONG INJ RT ASA: IN| AZNTH IN| TIP46 PO CST TIM IN| 2 LAT IN| 2 LONG

84.09 13 50 4 5011.32 -3.86 245.06 257.83 21.11 14 53 35 4411.3 -Jl.]! 242.54

155.91 23 52 28 3264.95 -].85 _.31 257.81 Z1.11 2A 46 53 2665.0 -Jl.30 93.79

24.09 13 50 4 5011.32 -3.86 245.06 257.83 2|.11 14 53 35 441|.3 -11.31 242.54

155.91 23 52 28 3264.95 -3.85 9_.31 257.81 21.11 24 46 53 2665°0 -11.30 93.79
24.09 13 50 4 5011.32 -3,86 245.06 257.83 21.JJ JA 53 35 4411.3 -11.31 242,54

155.91 23 52 28 3264.95 -3.85 96.31 257.81 2|.11 24 46 53 2665.0 -11.30 93.79

OIFFERENTIAL CORRECTIONS MZ0-COURE EXECUTION ACCURACY _RB|T 0ETE_.IZNATION ACCURACY
rOE 1.6161 TRA .6374 TC3 -.0321 BAU .7075 SGT 7|3.7 5GR 3607.6 SG3 61.7 ST 499.3 SR 2433.0 SS 1074.2

ROE-7.8452 RRA 3.3_30 RC3 -.|336 FAU-.O0777 RRT .1540 RRF -.9959 RTP -.0716 CRT -.7895 CRS .9989 CST -.8169

F0E 1.7004 FRA -.6263 FC3 .0175 BSP 11651 SCdg 3677.5 R'Z3 -.089(3 R13 -.9954 LSA 2689.0 MSA 303.6 SSA 1.5

COg 8.O119 eRA 3.4298 6C3 .1374 FSP -204 S_! 3609.3 SG2 704.8 THA 88.19 ELI 2465.3 EL2 302.5 ALF 99.35

LAUNCH {]ATE rE_ 19 1969 FLIGHT TZHE 136.0(3 ARRIVAL DATE JUL 5 1969

HELIOCENTRIC CONIC

RL 147.90 LAL .OO

RP 108.87 LAP -3.35

RC |_5.948 GL 62.97

PLANE TOCENTR I C CONIC

C] 167.989 VHL J2._1
LNCH ATMTH LNCH TZH[

27.87 13 3 24

1§2.13 23 9 1

27.87 13 ] 24

15_.13 Z3 9 J

27.87 J3 3 24
152.13 23 9 1

OIFFERENTIAL CORR1ECTIONS

TOE 3.9275 TRA-2.2869 TC3 -.0924 gAU .2162

ROE-I .6949 RRA 2.|36A RE3 .0271 FAU .00903

FOE 1.1879 FRA -.6870 FC3 -.0465 BSP 1_073

80£ 4.2777 BRA 3.1295 9C3 .0963 FSP -256

OISTANCE _)6._6

LCI. 150.18 VL 27.612 GAL -5.|3 AZL 65.18 HC.A 188.01 .SMA 128.57 ECC .17A38 INC24.8229 VJ 50.|25

LOP 337.45 VP 37.495"GAP 4.83 AZP 114.61 TAL Z05.70 TAP 33.71 RCA 106.J5 APO 150.99 V2 34.808

GP -77.65 ZAL 102.64 ZAP 102.07 ETS 250.05 ZAE 91.25 ETE 169.62 ZAC 97.84 ETC IA0.33 CLP 167.92

OLA 65.70 RAL 340.52 RAO 6_70.8 VEL 17.009 PTH 2.92 VHP 15.606 OPA -71.51 RAP 67.88 ECC 3.7647
L-I TIPi_ IN| LAT ZNJ LONG JNJ RT A,_ IN| A_ATH ZNJ T_14_ PC) (ST TIM _NJ 2 LAT |NJ Z LONG

4888.14 -10.66 240.08 245.66 24.75 14 24 52 4288.1 _17.90 236.99

3165.62 -10.65 95.44 245.64 24.75 24 ! 47 2565.6 -17.89 92.35

4888.14 -10.66 240.08 245.66 24.75 14 24 52 4288.1 -17.90 236.99

3165.62 -10.65 95,44 245,64 _4_75 24 I 47 2565.6 -17.89 92.35

4888.14 -10.66 240.08 _4_.66 24.75 14 24 52 4288.1 -I7.90 236.99

3165.62 -10.65 95.44 245.64 24.75 24 J 47 2565.6 -17.89 92.35

HIO-COURSIE EXECUTION ACCURACY ORBIT OETERNINATICN ACCURACY

,'_T 3018.0 SGR 2415.5 _3 79.0 ST 1886.2 SR 1017.6 SS 768.4

RRT -.9543 RRF" -.9496 RTF .9986 (RT -.9422 CRS .9413 (ST-I.0000

S_ 3865.6 R23 -.1283 R13 -.9904 LSA 2255.8 MSA 308.2 8SA 1.8

SGI 3823.4 _/_2 569.6 THA |41.62 ELI 2121.6 EL2 303.2 ALF 152.45

LAUNCH OATE FEB 19 |969 FLIGHT TIME 138.00 ARRIVAL OATE JUL 7 1969

HELIC(ENTR[C CONIC

RL IA7._E] LAL .00

RP 108.85 LAP -3,]8

RC |28.306 GL 60.39

PLANE_TCX_ENTR[C CONIC

C] 95.580 VHL 9.776

LNCH AZMTH LNCH T|I,4[

32.06 13 18 7

147.94 23 4 2
32.06 13 J8 7

147.94 23 4 2

32.06 13 18 7
147.94 23 4 2

CIFFERENTIAL CORRECTIONS

TO£ 3.0886 TRA-2.733_ TC3 -.4J]0 BAU .5260

ROE .5|83 RRA .2729 RE3 -.0225 FAU .01956
FOE 1.1378 FRA -,7210 FC3 -.1772 88P 12535

BOE 3.1318 BRA 2.7471 BC3 .4117 ;SP -333

01STANCE 40"Z.289

LOL 150.18 VL 27.568 GAL -4.86 AZL 71.98 PEA 19(3.97 SMA 128.27 £CC .11A46 INCIS.02A} Vi 30.125

LOP ]40.6] VP 37.468 GAP 5.03 AZP 107.72 TAL 204.22 TAP 35.19 RCA 105.89 APO 150.65 V2 3A.815

GP -72.58 ZAL 106.07 ZAP 106.93 ITS 285.81ZAE 98.83 £TE 204.36 ZAC 103,14 ETC 176.16 CLP-|66.65

OLA 62.14 RAL 341.74 RA0 6569.9 VEL 14.728 PTH 2.66 VHP 11.680 0PA -63.78 RAP 56.75 ECC 2.5730

L-[ TIME IN| LAT ZNJ LONG |NJ RT AS( IN| AZMTH IN| TIN_ PO C$T TIN IN| 2 LAT IN| 2 LONG

4762.51 -16.88 233.78 242.52 29.23 14 37 29 4162.5 -23.82 229.94

3071.9| -16.87 93.94 242.50 29.23 23 55 14 2A71.9 -23.81 90.10

4762.51 -16.88 233.78 242.52 29.23 J4 37 29 4162.5 -23.82 229.94

3071.91 -16.87 93.94 242.50 29.23 23 55 14 2471.9 -23.81 90.10

4762.51 -16.88 233.78 242.52 29.23 14 37 29 4162.5 -23.82 229.94

3071.91 -16.87 93.94 242.50 29.23 23 55 14 2471.9 -23.81 90.10

MI0-COURS£ EW_CUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3959.3 S(1,R 459.7 ,%3 101.6 ST 2082.0 SR 320.6 SS 7_6.6

RRT -._2_2 RRF -.1697 RTF .9_| CRT .66_4 CRS -.7568 CST -.99|5

SG8 398fl,9 R23 -.1612 R13 -.9844 LSA 22J4.1HSA 25|,5 SSk 2.3

S_,I 396E,I ,%2 434.7 THA 177.82 ELI 2093.] EL2 238.1 ALF ].9]

LAUNCH CATE FEB 19 J969 FLIGHT TIME 140.00 ARRIVAL 0ATE JUL 9 1969

HELIOCENTRIC CONIC

RL 1A7.90 LAL .OO

RP IO8.83 LAP -3.39

RE |30.653 GL 56.91
PLANE TO_ENTRIC CONIC

C3 63.839 VHL 7.990

LNCH AZMTH LN_H TIME L-I TIME IN| LAT

35.88 13 42 7 4652.38 -21,64

144.12 23 8 55 2996.48 -21.62

35.88 13 42 7 4652.38 -21,64

144.JE 23 8 55 _996.48 -2J.62
35._8 13 42 7 4652o38 -2J.64

144.1_ 23 8 55 2996.48 -21.62
CIFFERENTIAL CORRECTIONS

TCE 2.4977 TRA-2.4362 .TC3 -.7769 BAU .6744

RCE .8195 RRA -.1610 RE3 -.1444 FAU .0_834
FCE J.J842 FRA -.737I FC3 -.3843 8SP 12834

BEE Z.6287 BRA 2.4415 8C3 .79(_2 FSP -4J8

OISTAN_E 408.149

LOL 150.I8 VL 27.524 GAL -4.61 AZL 75.88 P/CA J94.03 SMA

LOP 543.80 VP 37.442 GAP 5.25 AZP 103.72 TAL 202.77 TAP

GP -66.35 ?AL 108.85 ZAP 11I._6 ITS 2_,84 ZAE |04.68 ETE

127.97 ECC .17481 IN(14.1217 vJ 50.125

_._0 RCA 105.60 APO 150.3A V2 34.821

213.80 ZAC 107.11ETC 186.77 CLP-158.15

OLA

INJ LONG INJ RT AS( INJ A2NTH _NJ TIME
227._6 241.55 3_.72 14 59 40

9_.06 241.53 33.71 23 58 51

227.21_ 241.55 33.72 14 59 40

92.06 24J.53 33.71 23 58 51

227.26 241.55 33.72 14 59 40

92.06 241.53 33.71 23 58 51

MIO-COURSE EXECUTION ACCURACY

SGT 4026.5 ,SGe 669.B SG3 126.6

RRT .7113 _ ._62 RTF ,9148

•_B 4081.8 R23 .1912 RJ3 .9774
•_I 4060.4 SG_ 417.9 THA 7.45

58.94 RAL 345.36 RAO 6569.2 VEL 13.609 PTH 2.49 VHP 9.545 OPA -57.00 RAP 50.59 ECC 2.0506

PO CST TIM IN| 2 LAT IN| 2 LONG

A052.4 -28.21 222.64

2396.5 -28.20 87.45

4052.4 -_.2! 222.64

2396.5 -28.20 87.45

40_" 4 --2_l_J 822"64

2396.5 -28.20 87.45

ORBIT 02TE_14_NATION ACCURACY

ST 2059.4 SR 591.5 SS 744.9

CRT .9202 CRS -.9728 CST -.9858

LSA _55._ HSA _44.5 SSA ]._

ELI 213J._ EL2 223.8 ALF J4.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69'

LAUNCH CAT[ FEE 19 J969

HELIC, CENTRIC CL'hN|C

RL 147.90 LAL .00

RP I_._0 LAP -3.39

gC 132.989 GL 53.34

PLANE TOCENTRIC CONIC

C3 47.159 VHL 6.867

LNCH AZMTH LNCH TIM_

39.30 ]4 7 32

140.70 23 16 12

39.30 J4 7 32

140.70 23 16 12

39.30 14 7 32

140.70 23 |6 12

FLIGHT Till[ J42.00

OISTAN(E 414.037

LOL 150.18 VL 27.480 GAL -4,36 4_L 78.40 H(A 197.12 SM4 i27.67 ECC .17534 vl 30.J25

LOP 346.97 VP 37,417 GAP 5.48 AZP 101.10 TAL Z01.33 TAP 38.45 RCA 105.28 VZ 34.829

GP -C_.38 ZAL 110.97 ZAP 116.65 ETS 301.27 ZA£ J09.43 ETE 216.15 ZAC 1J0.42 CLP-ISS.J7

DLA 56.1] RAL 349.46 RAO 6568.8 V]EL 12.982 PTH 2.37 VHP 8.27| 0PA -50.83 RAP 46.72 ECC 1.7761

L-I TIN[ IN! LAT IN! LONG IN! RT AS( IN! 4?MTH INJ TIME P[ [ST TIM IN! 2 LAT IN! 2 LONG

4559.85 -24.98 220.96 241.2A 37.96 15 23 32 3959.9 -31.17 215.64

2939.82 -24.96 90oJ7 24J.22 37,95 24 5 I1 2339.8 -31.16 84.85

4559.85 -24.98 220.96 241,24 37.96 15 23 32 3959.9 -31.17 215.64

2939.82 -24.96 90.17 241.22 37.95 24 5 1! 2339.8 -3!.J6 84.85
4559.85 -24.98 220.96 241.24 37.96 15 23 32 3959.9 -31.17 215.64

2939.82 °24.96 90.J7 241.22 37.95 24 5 1! 2339.8 -31.16 84.85

ARRIVAL GATE JUL II 1969

INCI 1.5987

APO 150.05

ETC 190.39

ctrCERENTIAL (CRRECTIONS

TCE 2.J875 TRA-2.I_I 7C3-J.1834 BAU .7636

RCE .7966 RRA -.2425 RE3 -.2577 FAU .03621

FC[ 1_2289 rRA -.7337 FC3 -.6648 BSP 13308

_CE 2.3281BRA _.2_95 BE3 1.2112 RSP -513

LAUNCH 0ATE FEB 19 1969

HELIOCENTRIC CON|C

MID-(OURS[ EXECUTION ACCURACY ORBIT 0ETERNINATICN ACCURACY

_GT 4095.5 SGR 835.9 SG3 151,9 ST 2075.0 5R 673.6 55 769.8

RRT .8707 RRF" .9548 RTR .9672 CR7 .9451CRS -.9890 CS7 -.9830

SG8 4179.9 R_3 .2|21 R13 .97!1 LSA 2301.1MSA 238.2 554 3.B

9G1 4160,3 SG2 404,7 THA 10.17 ELl 2171 .4 ELI 210.4 ALF 17.22

FLJGMT TIME 144.00

01STANCE 419.943

RL 147.90 LAL .OO

RP IO8.78 LAP -3.39

RC 135.313 GL 49.96
PLANE T(XENTRIC CONIC

C3 37.244 VHL 6.103

LNCH AZMTH LN_H TIME

42.30 _4 32 2]

J37.70 23 23 59

42.30 J4 32 21
J37.70 23 23 59

42.30 14 32 21

J37.70 23 23 59

LOL 150.18 VL 27.434 GAL -4.10 AZL 80.17 PICA

LOP 350.15 VP 37.391 GAP 5.71 AZP 99.23 TAL

GP -54.91 ZAL 112.44 ZAP 121.19 ETS 303.62 7_

ARRIVAL OATE JUL 13 1969

200.24 SMA 127.37 ECC .17599
19fl,87 TAP 40.11RCA !04.95

113.33 ETE 216.05 ?AC 113.32

OLA 53.66 RAL 333.35 RAO 6368.3 VEL 1_.594 PTH 2.28 VHP 7.469 OPA -45.19
L-J T!HE IN! LAT !NJ LONG ZNJ RT AS_ !NJ AZNTH !NJ "T!ME P[ [ST TIM

4482.31 -27.24 215.i3 241,31 41.79 15 47 4 3882.3

2898.39 -27.23 88.46 241,29 41.78 24 12 17 2898.4

4482.31 -27.24 219.13 241.31 41.79 15 47 4 3882.3

2898.39 -27.23 88,46 241.29 41.78 24 12 J7 2298.4

4482.3! -27.24 2i5.13 241.31 41.79 15 4? 4 3882.3

_898.39 -27.23 _.46 24|.29 41.78 24 12 17 2298.4

CIFF[RENTIAL (ORRE(TICNS

TOE ?.0707 TR4-1.9362 TC3-1.fl434 8AU .7839

RCE .7487 RRA -.19_4 RC3 -.3105 FAU .040|7

FOE 1.3079 FRA -.6440 r(3 -.9336 BSP 11945

30E 2.2019 8RA !.9465 BE3 1.5743 rSP -483

IN( 9.8307 VJ 30.J25

APO 149.78 v2 34.837

ETC 191.66 CLP-154.28

RAP 44.23 £CC 1.6129
IN! 2 LAT !NJ 2 LONG

-33.06 209.19

-33.0fl 8Z.53

-33.O6 _9.1e

-33.05 82.53

-33.06 209.19
-33.05 82.53

ORBIT OETERNINATION ACCURAC_

ST 2151.7 SR 709.4 55 817.0

CRT .9529 CRS -.9939 CST -.9805

LSA 2396.2 MSA 242.5 SSA 4.6

EL/ 2256.3 EL2 205.2 ALF 17.59

MIO-COI_SE EXECUTION ACCURACv

.%T 4091.5 SGR 858.8 SG3 !69.5

RRT .8679RRf' ,9601RTF .9550

4180.7 R_3 ,2465 R13 .9597

SGI 4159.6 5G2 419.6 THA 10.43

LAUNCH [ATE FEB 19 1969

HELIL_ENTRIC CONIC

RL 147.90 LAL .O0

RP 108.75 LAP -3.37

R[ 137.623 GL 46.81

PLANE TOCENTRIC CONIC

C3 }0.819 VHL 5.552

LNCH A_TH LN_H TIME

44.96 14 56 7

135,04 23 31 50

44.96 14 56 7

135.04 23 31 50

44.96 14 56 7

_35.04 23 31 50

FLIGHT TIME 146,00

DISTANCE 425.837

LOL 150.18 VL 27.389 GAL -3.84 AZL 81.48 HCA 203.38 S_A 127.06 ECC

LOP 353.32 VP 37.366 GAP 5.94 AZP 97.83 TAL 198,40 TAP 4|,78 RCA

GP -49.9_ ZAL 113,36 Z4P 125.41ET$ 305.14 7AE IJ6.52 ETE 214.88 ZAC

OLA 51.54 RAL 337.51 RAD 6568.2 VEL |2.337 PTH 2.22 VHP 6.951 0PA
L-I TIME IN! LAT IN! LONG IN! RT A_wC IN! A?_WTH IN! TIME

4416.76 -28.73 209.84 241.71 45.J8 16 9 44

2868.43 -28.72 87.01 24i,69 45.17 24 19 39

4416.76 -28.73 209.84 24|.71 45,18 16 9 44

2868.43 -28.72 87.01 241,69 45.17 24 19 39

4416.76 -28.73 L_O9-._4 24|,7J 45.18 16 9 44

2868,43 -28.72 87,01 241.69 45.17 24 19 39

cIrFERENTIAL CORRECTIONS

TCE 1.8964 TRA-1.8178 T(3-2.0370 BAU .8550

RCE .6490 RRA -.JgOl RC3 -.3957 FAU .04704
F_[ 1.27J9 FRA -.6240 re3-! .3213 8SP 13501

80E 2.0043 BRA 1,8277 Be3 2.0750 FSP -631

MI0oCOU_t,E EXECUTION ACCURACY

Sr.,T 4247.7 SGR 86_.9 SC,3 192.2

RR7 .8903 R_" .9663 RTF .9536

4334.1 R_3 .24L_0 RI3 .9577

S_I 4316.9 ,%2 _85.7 THA 10.31

ARRIVAL GATE JUL 15 1969

.17679 INC 8.51B! Vl 30.l?5

104.60 APO 149.53 v2 34.846

11_.95 £TC 191.93 CLP-154.32

-40.04 R4P 42,67 ECC 1.5072

PO [ST TIM |NJ 2 LAT IN! 2 LONG

3816.8 -34.20 203.41

2268.4 -34.19 80.58

38J6.8 -34.20 203.4!
2268.4 °34.!9 _.58

3_16.8 °34.20 203.4J

2268.4 -34.19 80.58

ORB!T DETERMINATION ACCURAC_

ST 2t57.3 SR 676,6 S5 810.5

CRT .9574 CRS °.9957 CST -.9799
LSA 2390.8 MSA 229.6 5SA 5.7

ELl 2253.2 El._ 187.0 ALF |6.83

LAUNCH CATE FEB 19 1969 FLIGHT TIME 148.00 A_IVAL 04TE JUL 17 1969

OISTAN_E 431.733HEL[C(ENTRIC CONIC

RL 147.90 LAL .O0

RP 108.72 LAP -3,34

RC 139.923 GL 43,93

PLANETO_ENTRIC CON!C

C3 26.370 VHL 5.135

LNCH AZMTH LN_H TIME
47.27 15 18 49

132.73 23 39 55

47.27 15 J8 49

132.73 23 39 tiff

47.27 15 18 49

132.73 23 39 fl_
OIFFERENTIAL CORRECTION5 M!0-_OUR_ £WECUTION ACCURACY

TOE 1.804_ TRA-1.6689 TC3-2.4910 B4U .89|4 ,,q_T 4346.5 _k_ 828.9 SG3 _07.4

R_[ .5789 RRA -.1542 RC3 -.4343 FAU .03074 RRT .890_ RRF ,_26 RTF .9488

FOE 1.2_11FRA -.54_9 _C3-1.6660 BSP 13847 SG8 4424,_ 1_3 .24_1R|3 .9S24
B_E 1.8951BRA 1.6760 BE3 2.5285 FsP -686 $GI 4409.1 $G2 _71.8 THA 9.71

LOL 150.18 VL 27.343 GAL -3.56 AZL 82.50 H(A E06.52 SMA 126.76 ECC .17771 IN(: 7.5006 V! 30.125
LOP 356.50 VP 37,341 GAP 6,18 AZP 96.7_ TAL 196,91 TAP 43,44 RCA 104.23 4PO 149.28 V2 34,855

GP -45.61 2AL 11 3.76 ZAP 1_._8 ETS 306.28 2AE 119.11 ETE 213,24 ZAC II8.40 ET( 191.75 CLP-154.83

OLA 49.71 RAL 1.37 RA0 6568.1 VEL 12.155 PTH 2.18 VHP 6.613 OPA -3fl.36 R4P 41.79 ECC 1.4340

L-! T|HE |NJ LAT IN! LONG !NJ RT AS( IN! A_NTH !NJ TIME P[ ($7 TIM !NJ 2 LAT IN! 2 LONG

4360.75 -29.71 203.13 242.43 48._2 16 31 30 3760.7 -34.86 198.29
2846.60 -29.70 85.83 242.44 48.1l L_ 27 21 2246.6 -34.85 78.99

4360.75 -29.71 209,13 242.45 48.12 I6 3| 30 3760,7 °34.86 !98.29

28#6,60 -29.70 85.83 242.44 48.11 24 27 21 2246.6 °34.85 78.99

4360.75 -29.7! 205.13 242.45 48.12 16 31 30 3760.7 -34,86 J98.29

2846.60 -29.70 93.83 242.44 48.11 24 27 2l 2246.6 -34.85 78.99
ORBIT OETERNINATION ACCURACY
ST 2192.3 S_ _1.0 SS 814.3

(RT .9603 CRS -.9969 CST -.9790

LSA 2417.2 NSA 223.7 $S4 6.8
ELI 2290.2 EL2 174.5 ALF 16.01

1816



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4, 1968-69)

LAUNCH OAT[ FIB 19 1969 FL|GHT TIN[ 150.00 ARRIVAL CAT[ JUL 19 |96g

HELIOCENTR|C CONIC

RL 147.90 LAL .00

RP |08.69 LAP -3.30

RC 14Z.ZO? Gk 41.27

PLANETO(ENTRI{ CONIC

C} Z3.JSl VHL d.BI0

LNCH ATNTH LN(H TIN(

49.28 |5 40 38

130.72 23 48 ZO

49.29 15 40 38

|30,72 23 4e ZO

49.28 15 40 3#

]30.72 23 4S ZO

01STANCE 437.623

LO_ I§0.1B VL 27.29? GAL -3.2B AZL 83.32 HCA 209.67 SNA

LOP 339.68 VP 37.3|6 GAP 6.41 AZP 95.81 T4L |95.4| TAP

GP -41.7i ZAL 11),69 Z4P 132.80 _T$ 307,20 Z4{ IZl.21 £TE

126.A9 [C( .17875 INC 6.6845 vl 30.125

45.08 RC4 103.85 4PO 149.06 v2 54.865

211,40 Z4{ 120.72 ET( 181.36 CLP-155.98

Ok4 48.|9 RAL 9.15 RA0 6567._ VEL IZ.021PTH 2,19 VHP 6.396 OP4 -3J.IE R4P 41.42 ECC 1,38DT

L-I TIN( IN| LAT |NJ LONG IN| RT A$C IN| 4ZMTH IN| TIM{ PO (ST TIM IN| _ LJT [NJ F LONG

4312.34 -30.33 200.95 243,54 90.64 16 92 31 3712.3 -_5.21 J93.80

2830.62 -30.34 84.37 243.52 90,63 24 35 30 2230.£ -39,20 77,72

4312.34 -30.35 200.95 243.54 50.64 J6 32 31 3712.3 -39.21 193.80

2830.62 -30.34 84.87 243.52 50.63 24 35 30 2230.6 -35,20 77.72

43|2,34 -30.35 200.95 245.54 50.64 J6 52 31 3712.3 -35.21 193.B0

2830.62 -30.34 84.87 243.52 50.63 24 35 30 2230.6 -35.20 77.72

DIFFERENTIAL cC_R[CTION$

TOE |.7377 TRA-1.5256 T(3-2.9462 BAU .g219

R0E .5213 RRA -.IZOZ R(3 -.4936 FAU ,05309

FOE 1.2157 FR4 -.4529 FC3-1.9868 6$P 141_7

DOE 1,8142 8RA 1.5304 BC3 2.9609 FSP -724

N|D-COUR$( EXECUTION ACCURAC_ ORBIT DETERMIN4TION ACCURACY

SGT 4442.6 SGR 788.7 _3 2|8°6 ST 2227.1 SR 624.9 S$ 812.D

RRT .8866 _ .g555 RTF .9444 CRT .9629 CR$ -,9979 CST -.978|

45|Z.1R23 .2432 RI3 .9475 LSA 2441.6 NSA 218.0 $SA 8.0

_I 4497.7 _2 3_,3 THA 9.00 ELI _J07.2 EL| 162.8 ALF 19.19

LAUNCH DATE FEB J9 1969 FLIGHT TINE |52.OO ARRIVAL OATE JUL 2J 1969

HEL/OCENTRI( CONIC

RL |47._O LAL .O0

RP 108.66 LAP -3.26

RC 144.478 GL 38.80

PLA_TO_ENTR;( CONIC

C3 20.69(3 VHL 4.54_ OLA 46.81RAL

LNCH ATNTH LNCH TIN( L-I TIN( IN| LAT

51.03 16 | 47 4270.12 -}0.76

I28.97 0 J 10 2818.88 -30.75

51.O3 16 | 47 4270,J2 -]0.76

12e.gT 0 1 I0 _818.88 -_0.7_

51.03 ;6 ! 47 4270.12 -30.76

128.97 0 I 10 28|8.88 -30.75

OWrERENTIAL CCRR[CTIONS

T0E 1,6860 TRA-J.386I TC3-3.4032 BAU .9499

RO_ .4743 RRA -,O9|0 RC3 -.4599 FAU .05439

roe J.J681FRA -.3531F(3-Z.2758 B_P 144_¢

BeE J.75J4 BRA 1.3891 8(3 3.434| FSP -750

0|STAN(E 443.306

LOL 130.18 VL 27.2_I GAL -2,99 AZL 83._ H(A 212.83 d;NA J26.|5 [(C .17992 IN( 6.0120 Vl 30.129

LOP Z.86 VP 37.29_ GAP 6.65 AZP 95.06 TAL 193.88 TAP 46.71 RCA 103.45 APO I48.85 V2 34.879

GP -38,32 ZAL 113,20 ZAP I_.9_ ETS 307._8 ZAl[ |_Z._I_ [T[ 209,53 ZAC 1Z2.94 ETC J90.87 CLP-196.46

8.92 RAD 6567.8 EL II.9|9 PTH 2.I2 VHP 6.263 OPA -27.28 RAP d|.A5 ECC 1.3405

]NJ LONG |NJ RT AS( _NJ A2'NTH IN| TXN( PO (ST TIM INJ 2 LAT IN| 2 LONG

197.25 Z44.gE 52.80 17 12 57 3670.J -35.37 189.89

84.|| 244.95 52.79 0 48 9 2218.9 -35.36 76.72

|97.25 244._ 52.80 J7 J_ 57 3670.! -35.37 189.85

84.|| _44.93 _.79 0 48 9 _218.9 -35.36 76.72

197.Z5 ZaA._ SZ.80 17 12 57 3_70.I °35.37 |P9._9

B4.J| _44._ _.79 0 48 9 2218.9 -3_.36 76.72

NIO-(_JRS_ EN_CUTION ACCURACV _BIT OETERNINATION ACCURACY

_GT 4_38._ SGR 748._ SG3 Z_6._ ST Z_59.3 SR 399.7 SS 803.8

RRT ._806 RRf" .94_0 RTF .9405 CRT .9657 CR$ -.9986 CST -.9772

4_30._ 22_ .23_9 R|_ .943_ LS_ _462,7 _SA 212.0 SS_ 9,Z

$¢,J 4586.8 SGZ 3_0.9 THA 8.31 ELI 233_.6 EL2 I50.8 ALF 14.44

LAUNC_ OAT[ FEB ]9 1969

HELI(_:ENTR]C CONIC

RL |47._0 LAL ,00

RP |O_,_3 LAP -3.20

RC 146.734 GL 36.50

PLAN_TC(ENTRI( CONIC

C3 IB.79_ VHL 4.33_

LNCH AZMTH LNCH T_H_

52.57 16 22 27

1_7.43 O 10 40

5_.57 |6 22 27

1_7.43 O 10 40

32.57 16 _2 _7

127.43 0 10 40

FLIGHT TII4E |54._D ARRIVAL 0ATE JUL 23 1969

DISTANCE 449.379

LOL 19D.IB VL 27.205 GAL -2.69 AZL 64.55 PICA 215.99 _44 125.B5 ECC .|8J22 INC 5.44_Z Vl 30.125

LOP 6.05 VP 37.268 G_P 6.B9 AZP 94.41 TAL 192.34 T4P 48,33 RCA 103.04 APO 148.66 v2 34._85

GP -35.31 ZAL I12.34 Z_P 138.89 ETS 308.63 ZAE 1_4._5 [TE 207.70 ZAC 125.1_ [TC 190.35 CLP-|S7.41

DLA 45.65 RAL 1_.70 RAO 6567.8 ¥EL I|.840 PTH 2,10 VHP 6.19| 0PA -23.80 RAP 41.80 ECC 1.3093

L-I TIM( |NJ LIT IN| LONG |NJ RT AS_ _NJ _2147H IN| TIN( PO CST TIM IN| 2 LAT IN| _ LONG

4Z33.04 -31.02 |9_.98 _46.7I _4.66 J7 _3 0 3633,0 -35.40 186.39

2810.28 -3|.00 B3._2 _46.70 54,65 0 57 30 2210.3 -35.39 73.93

4233.04 -31.O2 193.98 246.7/ 34,66 17 33 O 3633.0 -35.40 186.39

2810.28 -31.00 83.5_ 246.70 54.65 O 57 30 2210.3 -35.39 75.93

4233.04 -31.02 193.98 246.71 54.66 17 33 0 3633.0 -35.40 186.39

28|0.28 o31.00 83.5_ 246.70 54,65 O 57 30 2210.3 -35.39 7_.93

OIrFERENTIAL CCRR1ECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.6459 TRA-|._465 TC3-3.857_ BAU .97_8 ._T 46_3,6 _ 7|0.9 _G3 _3|,_

RCE .4366 RRA -.0663 RC3 -.4566 FAU .05480 RRT .87_6 _ ._3|7 RTF ,_37_

r0E 1.1132 FRA -._503 FC3-2,5247 BSP 14738 SG4_ 4687.8 _3 .2239 R|3 .9395

DOE I ,70_ BR_ 1 ._483 BC3 3.8841 FSP -767 SG| 467_._ _Z 344.| THA 7.67

LAUNCH _rE FEB 19 1969 FLIGHT TINE 156.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 455.243

RL 147,90 LAL .00 LOL 150.18 VL 27,159 GAL -2._ AZL 85.04 NCA 219.J6 SWA 125.5S ECC .18_66 INC 4.9583

RP 108,59 LAP -3.13 LOP 9.23 VP 37.245 GAP 7.|3 4ZP 93.85 TAL |90.78 TAP 4F.N RCA |02.62 APO 148.48

RE 148.977 GL 34.34 GP -32.66 ZAL 111.12 Z_P J41.5I ETS 309.l 7 Z_ |25._4 ETE _05,97 ZAC JZT._$ ETC 189.84

PLANETOCENTRIC CONIC

C3 17.289 VHL 4.158 DLA 44.64 RAL 16.54 RAO 6567,7 VEL il.776 PTH Z.O8 VHP 6._,_=&_;63 RAP 42.40

LNCH AZNTH LN_H T_M_ L-I TIHE IN| LAT IN| LONG IN| RT AS( IN| A2'NTH IN| TZI,_'-'_'PO*_T T_M IN| 2 LAT

53.93 16 42 52 4200.30 -31.16 J91.07 248.79 56.86 |7 _Z 52 3600.3 -35.35

1_6.O7 0 20 50 2_t04.|2 -31.15 83.07 _48.78 56.25 J 7 34 2L_4.l -35.34

33.93 I6 42 52 421_._0 -31.J6 191.07 248.79 56.26 17 52 52 3600.3 -35.35

126.O7 0 20 50 2804,12 -31.15 83.07 _48.78 56.25 | 7 34 2204.1 -35.34

53.93 16 42 52 4200.30 -31,J6 |91.07 _48.7_ 56._6 |7 5_ 52 3_00.3 -3_.35

126.O7 O 20 50 2804.j_ -31.15 83.01 _48.78 56.25 J 7 34 22134.J -35.34

DIFFERENTIAL CCRR_CTICN$ H_0-¢.X_U_,_ E)_(UT_C_I ACCURACY

TOE |.6162 TRA-|.JO"_3 TC3-4.2978 BAU ,9987 SGT 47_I.3 d_ 677.6 SG3 233.9

ROE .4071 RRA -.044B RC3 -.4451 rkU .05439 RRT .8619 RRF .9154 RTF" .9340

FOE 1.0562 FR_ -.|453 FC3-2.7234 BSP 14970 S_ 4769.6 223 ._093 RI3 .9359

DOE 1.6667 BRA 1.I032 BC3 4.3208 FSP -770 S_| 4757.4 _2 _4|.0 THA 7.09

CRBIT DETERtAINATION ACCURAC_

ST 2289.6 _R 578,4 SS 791.4

CRT ,9689 CR5 -,9992 C$T -.9764

L$_ 2482.1MS_ 205,6 S$A 10.6

ELI 2357.4 EL2 139.1 ALF 13.80

JUL 23 1969

vI 30.125
V2 34.897
CLP-158.40

ECC 1.Z_45
IN| _ LONG

183.33

75.33

1B3.33

75.35

|83.33

75,33

ORBIT DETERNINAT|ON ACCURAC_

ST _319,8 SR 561.7 S5 777,2

CRT .9725 CRS -.9996 CST -.9795

L$4 2502.3 N$A |99.3 SSA |2.0

EL| 2383.5 EL2 |27.3 4LF J3.29

|B|7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE FEB 19 J969

HEL[(XENTRIC CONIC

RL J47.90 LAL .00
RP J08,56 LAP ;3.05

RC JSJ._04 GL 3Z.27

PLANi_TOCENTRIC CONIC

C3 16.O93 VHL 4.010

LNCM AIMTH LNCM TIME

_5.15 17 3 12

J74.85 0 31 41

55.15 17 3 12

174,83 0 31 41

55.15 17 3 12

124.85 O 31 4I

FLIGMT TIE 158,00 ARRIVAL 0ATE JUL 27 1969

OISTAN(E 461.096

LOL 150.18 VL 27.117 GAL -2.06 AZL 85.47 MCA 222.33 S_WA 125.25 ECC .18425 IN( 4.533I Vj 30,125

LOP 12.42 VP 37.122 GAP 7.37 A?P 93.35 TAL 189.20 TAP 51.53 RCA 102.18 APO 148.33 V2 34:908

GP -50,32 ?AL 109.59 ZAP 143.90 ETS 309.60 ?AE 126.22 ETE _-_04.36 ?AC 129.38 ETC 189.35 CLP-159.39

CLA 43.74 RAL 20.45 RAO 6567.6 VEL 11.725 PTH 2.07 VHP 6.1710PA -17.75 RAP 43.23 ECC 1.2647

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIIAC PO CST TIM INJ 2 LAT INJ _ LONG
4171.18 -31.22 188.47 251.17 57.65 18 12 43 3571.2 -35.24 ]80.6!

2800.08 -31.2I 82.75 231.16 57,64 I I8 21 2200.i -35.83 74.89

4171.18 -31.22 188.47 25|,17 57.65 18 12 43 3571.2 -35.24 180.6l
2800.08 -31._1 82.75 251,J6 57.64 I 18 ZI 2200.I -35.23 74.89

4171.18 -3l._2 188,47 251,17 57.65 18 I2 43 3571.2 -35.24 180.6J

2800.08 -31.21 82,75 251,16 57.64 I J8 2I 2200.1 -35.23 74.89
MI0-COUR_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ASlI.4 SGR 649.6 ,S,G3 234.6 ST 2342.1 SR 547.5 SS 757,9

RRT ,8503 RRIr .8968 RTF ,9318 CRT .9764 (RS -.9995 CST -.9746

SG_ 4853.1R_3 ,|9(J9 RI3 .93_4 LSA 2514.4 MSA J92.3 SSA 13.5

SG| 48&3,2 S_2 3_9.6 THA 6._8 ELI 240_.5 ELZ 115,2 ALF 12.89

oIrFERENTIAL CCRR[CTI(_NS

TOE 1.5884 TRA -.9573 TC3-4.7337 8AU I.O2L_O

ROE .3830 RRA -,0273 RC3 -.4315 FAU .05358

rOE .9935 FRA -.0455 FC3-2.8841BSP 15279
8OE 1.6339 _A ,9577 8C3 4.7533 FSP -774

LAUNCH OATE FEB 19 1969 rLICA_T TIME 160.00 ARRIVAL OATE JUL 29 1969

HELIOCENTRIC CONIC
RL 147.90 LAL .OO

RP 108.32 LAP -2._

RC 153.416 GL _W3._9

PLANETC(ENTRIC CON|C

C3 15.112 VHL 3,887

LNCH AIMTH LN_H TIME

56.27 17 234O
J23.73 0 43 10

56.27 27 _3 40

123.73 0 43 10

56.27 17 23 40

123.73 0 43 I0

@ISTANCE 466.937

L(_ 150.18 VL 27.066 GAL -1.?3 AZL 83.84 HC_ 225.30 SMA 12A.96 ECC .18599 IN(: 4.1563 VI 30.I25

LCP 15.61 VP 37.199 GAP 7.62 AZP 9'Z.92 TAL 187.61 TAP 53.12 RCA 101.72 APO 148.20 V2 34.920

GP -28,26 ZAL 107.77 ZAP 146.07 ETS 309.92 ZN_ I_6.92 ETE _2.89 ZAC 131.50 ETC 188.88 (LP-160.39

OkA 42.94 RAL 24,45 RAO 6567.6 VEL IJ,683 PTH 2.05 VHP 6,205 0PA -IS.JI RAP 44.23 RE( 1.2487
L-I TIME INJ LAT INJ LONG INJ RT A_W_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4145.08 -31.21 186.13 253.84 58.87 18 32 43 3545.1 -35.07 |78.17

2798.05 -31.19 82,36 253.83 58.86 i 29 48 2198,0 -35.06 74.61

4|45,08 -31.21 1_6.13 253,84 58'87 18 3_ 45 3545.1 -35.07 J78.17
2798.05 -31.19 82.56 253.83 58,86 | 29 48 2198.0 -35,06 74.61

414_.08 -31.2I 186.13 253,84 58.87 18 32 45 3545.1 -55.07 178.17

2798.05 -31.19 8_,_6 253.83 58.86 I 29 48 2198.0 -35.06 74.61

MI0-COU_$1_ E)(_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4898.9 _ 626.4SG3 233.9 ST 2357.7 SR 536.2 SS 735.4

RRT .8373 RRF ,8760 RTF .9302 CRT ,9_06 CRS -.9988 CST -.9735

4938.8 R'_3 ,1708 RI3 .9315 LSA 2320,4 MSA 185.0 5SA 15,]

5(,1 4927.0 ,._-,2 _40.6 THA 6.14 ELI 2413.7 EL2 102.7 ALF IZ.60

OlrrE/:ENTIAL CORRECTIONS
TOE 1.5629 TRA -.B077 TC3-_.I526 BAU 1.0444

ROE .3637 RRA -,012_ RC3 -,4156 FAU .05237

FOE ,9292 FRA .0502 FC3-2.9999 85P 15584
BOE 1,6047 BR_ .8078 8(3 3.1693 FSP -772

LAUNCH OATE FEe 19 1969

HELIOCENTRIC CONIC

RL 147,90 LAL .DO

RP I08.48 LAP -2.87

RE i55.6t2 GL 28.37

PLAN[TOCENTRIC CONIC

C3 14.334 VHL 3.786

LNCH AZNTH LNCH TIME

57.32 17 44 26

122.68 O 5) 12
57.32 17 44 26

122.68 0 55 12

57.32 17 44 26

122.68 0 55 12

FLIGMT TIME 162.00

0ISTANCE 472.766

LCX. 150.|8 VL 27.0_ GAL -1.39 AZL 86.18 PICA 228.68 S_4A 124.67 ECC

LOP 18o80 VP 37,177 GAP 7.87 AZP 92.52 TAL 186.01 TAP 54,70 RCA

GP -26.43 ZAL 105.67 ZAP 148.06 _TS 310,11 ?AE 127.49 ETE 201.54 ZAC

OLA 42.18 RAL 28.56 RAD 6567.6 VEL 11.650 PTH 2,05 VHP 6,261 DPA

k-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIME

4121.45 -31.12 183.98 256.81 59.95 18 53 8
2798.13 -31.1I 82.50 256.80 59.93 I 4I 50

4121.45 -31.12 183.98 256.8I 59.95 18 53 8

2798,13 -31.11 82.50 256.60 59.93 1 4I 50

4121.45 -31.12 183.9_ 256.81 59.95 18 53 8

2798.15 -31,11 82.50 256.80 59.93 I Al 50

ARRIVAL DATE JUL 31 1969

.18789 INC 3.8184 VJ 30.1_5

101.24 APO 148.09 vz 34.932

133.6_ ETC 188.43 CLP-J61,39

-12.68 RAP 45.39 EC( 1.2359

PO CST TIM INJ 2 LAT INJ Z LONG

352).5 -34.85 175.96

2198.1 -34.84 74,48

3521.5 -34.85 175.96

2|98.1 -34.84 74.48

3521,5 -34.85 175.96

2198.1 -54.84 74.48

DIFFERENTIAL CORRECTIONS MI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE J.5377 TRA -.6519 T(3-5.5458 BAU 1.0655 SGT 4982.2 SGR 607.5 5G3 231.8 ST 2364.4 SR 527.5 SS 710.O

ROE .3485 RRA .0012 R(3 -.3981 rAU .05083 RRT .8L_6 RRF ,8535 RTF .9290 CRT .9847 CRS -.9972 CST -,9722

rOE .8641 FRA .1423 FC3-3.0703 BSP 15868 _ 5019.1 R23 .1506 R|3 .9301 LSA 2518.1 MSA 177,8 5SA 16.8

OOE 1.5767 _RA .6519 BC3 5.5601 FSP -765 S/.,I 5007,3 ,.%2 343.7 THA 5,76 EL/ 2420.9 EL2 89.7 AL_ 12.41

LAUNCH 0ATE FEB 19 1969 FLIGHT TIME 164.00 ARRIVAL DATE AUG Z 1969

DISTANCE 478,583

231.86 S_4A 124.38 ECC .18997 IN(, 3.5116 Vl 30.125

184.40 TAP 56.26 RCA 100.75 APO 148.00 V2 34.945

127.96 ETE 2_O,32 ZA( 135.75 ETC 188.01 CLP-162.37

LOL 150.18 "VL 26.974 GAL -I.03 AZL 86.49 h_CA

LOP 21.99 VP 37.156 GAP 8,13 AZP 9_.I7 TAL

GP -24.81ZAL 103.33 ZAP 149.89 ETS 310.I9 ZAE

HEL ICCENTRIC CONIC
RL 147.9(3 LAL .OO

RP 108.45 LAP -2,76

RC 157.792 GL _6.49

PLANETC_ENTRIC CONIC
(3 13.72J VHL 3.704

LNCH AZMTH LNCH TIME

58.36 18 5 41

121.64 1 7 39

58,36 18 5 41

121,64 1 7

58.36 18 5 41

121.64 I 7 39

OLA 4I.d_ RAL 32.78 RA0 6567.5 VEL 11.6_A PTH 2.04 VHP 6.335 OPA -10.45 RAP 46.69 ECC 1.2258
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4099,?7 -50.95 181,98 260.04 60.92 19 14 0 3499.8 -34.57 ]73._

2_W30.58 -50.94 8_.61 260.03 60.90 j 54 19 2200.6 -34.56 74.53

4099,77 -30.95 181,9_ 260.04 60.92 19 14 0 3499,8 -54,57 173.90
2800.58 -50.94 82.61 L_0.O3 60.90 I 54 19 2L:>00,6 -34,56 74.53

4099.77 -_0.95 I81.98 260.04 60.92 19 14 0 3499.8 -34.57 173.90

2_O0.58 -50.9A 82.61 _60.03 60,90 ! 54 19 2200.6 -3A.56 74.53
MI0-CCUR._ [X[CUTION ACCURACY ORBIT 0{TERMINATION ACCURACY

5GT 5062,7 _&R 59_.7 _3 229.0 ST 2359.5 SR 520,7 SS 68J .3

RRT ._07_ _ .830! RTF ,9283 CRT ,9887 CRS -.9944 CST -,9705

5GB 5097.3 R23 .1_O7 RI3 .929_ LSA 2504.6 MSA 170.8 SSA 1/_,7

S_1 5085.4 ,TW;2 348,3 THA 5.42 ELI 2415.0 EL2 76.1 ALF 12.32

DIFFERENTIAL CORRECTIONS

TOE 1.5104 TRA -.4887 TC3-5.9079 BAU 1.0859

RCE .3365 RRA .0137 RC3 -._08 FAU .04912

FCE .7982 FRA .2303 FC3-3.0996 BSP 16159

802 1.5474 BRA .4889 BE3 5.9"_1FSP -757
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69)

LAUNCH DATE FEB 19 1969 FLIGHT TIME 166.00 ARRIVAL CATE AUG 4 1969

HELI(X[NTRIC CONIC

RL 147.90 LAL .00

RP I08.11 LAP -2.65

RC 159.953 GL ?4.63

PLANE TOCENTRIC CONIC

C) 13.254 VHL 3.64I CLA 40.7) RAL

LNCH 4ZMTH LNCH TIME L-I TIME IN] LAT

59.40 18 27 3Z 4079.48 -_O.71

120.60 J 20 J8 2_05._O -30.69

fi9,AO 18 ?7 32 4079.48 -_O,71

IL_O.60 1 20 18 2805.80 -30.69

59.40 18 ?7 3? 4079.48 -30.71

120.60 1 ?0 18 2805.80 -30.69

OIFFERKNTIAL CORRECTIONS

TOE 1.4814 TRA --]161 TC}-6.2_6 BAU 1.I041
ROE .3276 RRA .0256 RC3 -.3623 FAU .04717

FD£ .7343 FRA .3148 rC3-].08lO 8SP 16383

60£ J.517? _A .3171 8C3 6.2312 FSP -743

DISTANCE 484.385

LOL J50.18 VL 76.928 GAL -.66 AZL 86.77 HCA Z35.05 SMA 124.09 ECC .19223 INC 3.230} Vl 30.125

LOP 25.18 VP 37.134 GAP 8.40 AlP 91.85 TAL 182.78 TAP 57,82 RCA 100.24 APO 147,94 V2 34.957

GP -?3.36 ZAL 100.75 ZAP 151.58 ETS 310.]A ZA£ 128.35 ETE 199.22 ZAC 137.89 ETC 197.60 CLP-I63.33

37.11 RAG 6567,5 VEL I1.603 PTH 2.03 VHP 6.425 0PA -8.58 RaP 48.10 ECC 1.7181

IN] LONG IN] RT ASC IN] AZHTH IN] TIME PC) CST TIM IN] 2 LA T IN] 2 LONG

160,07 263.55 61.80 19 35 31 3479.5 -34.21 171.96

82.gO 263.52 61.79 2 7 4 2205.8 -34.?0 74.79

180.07 263.5} 61.80 19 35 51 3479.5 -34.21 171.96

82.90 263.52 61.79 2 7 4 721J5.8 -34.20 74.79

160.07 263.53 61.80 19 35 31 3479.5 -34.21 171.96

82.90 263.52 61.79 2 7 4 2205,8 -34.20 74.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5136.3 ,._ 581.5 SG3 225,_ ST 23A3.7 SR 515.9 SS 651.8
ART ,7907 RRF .8063 RTF .9280 ERT .9925 CRS -.9897 CST -.9684

SG8 5169.1 R23 .1127 R]3 .9288 LSA 2481.2 MSA 164.5 SSA ?0.6

S(;1 5156.9 SG2 354.6 THA 5.Ia ELI ?399.0 EL2 61 .7 ALF 17.33

LAUNCH DATE FEB 19 1969 FLIGHT TIE ]68.00 ARRIVAL DATE AUG 6 1969

HELIC_ENTRIC CONIC

RL 147.90 LAL ._
RP 108.37 LAP -?.57

RE 167.O97 GL 22.B0

PLANETOCENTRIC CONIC

C3 lZ.927 VHL 3.595

LNir_._ AZMTH LI_K_H T_ME

60.50 18 50 5
119.50 ! 33 I

6O.50 18 50 5

119.50 1 33 1

6O.5O 18 50 5

0ISTANCE 490,173

LCL 150.18 VL 26.863 6AL -.28 AZL 87.03 HCA

LOP ?8.37 VP 37.113 GAP 8.67 AZP 91.56 TAL

GP -22.07 ZAL 07.97 2AP I53.J4 ET$ }09.96 ZAE

2_9.23 SMA 123.81 ECC .19468 INC 2.9699 Vl 30.125

181.|4 TAP 59.38 RCA 99.70 APO 147.91 V? 34.970

|28.68 ETE ]9_.23 ZAC 140.05 [TC 187.21 CLP-164.29

OLA 39.99 RAL 41.5_ RAO 6567.5 VEL ]1.589 PTH 2.03 VHP 6.5_8 DPA -6.47 RAP A9.62 ECC 1.2127
L-I TIME IN] LAT IN] LONG IN] RT A_. IN] A5'MTH IN] TIME PO CST TIM IN] ? LAT IN] ? LONG

4060.18 -_0.36 17B.L_ 267,24 62,62 19 57 A5 3460.2 -33.76 170.09

78]4.16 -}0.35 8_.40 267.24 62.61 2 19 55 _14._ -33.75 75.27

4060.18 -}0.36 178.LP2 267.24 62.62 19 57 45 3460.2 -33.76 170.09

Z814.16 -_0.35 83.40 267.24 62.61 2 19 55 2714.? -33.75 75.?7

4060.18 -}0.36 178.LPZ 267.24 62.62 19 57 45 3460.2 -33.76 170.09

7214.? -33.75 75.27

ORBIT 0ETERMINATION ACCURACY

5T 2306,2 SR 510,8 55 616.6

CRT .9955 CRS -.9825 CST -.9653

LSA 24)6.0 MSA 159.4 SSA 2?.6

ELI 2361.7 EL2 47.1 ALF 12.44

119.50 1 33 ! Z814.16 -30.35
OI_FEREN?IAL CORRECTIONS

TOE 1.443] TRA -,1377 TC3-6.4060 BAU /.JLPZI

ROE .ALgOl RR_ .0371 RE3 -.3446 FAU .04516

FOE .667l FR_ .394| FC3-3.0254 8S,P 16_8

BO£ 1.4784 _R_ .14_6 8C3 6.4952 FS@ -7_1

_3.40 267.24 62.61 2 19 55

MIO-COURSE EXECUTION ACCURACY

SGT 5207.6 5DR 572.4 563 2_O.9
RRT .77_9 RRF .7823 RTF .9Z81

568 5239.0 R23 .0956 RI3 .9_87

$61 5226.5 _W;2 36| .2 THA 4.89

LAUNCH OA T6 FEB 19 1969 FLIGHT TIME 170.00 ARRIVAL CA TE AUG 8 1969

HELIOCENTRIC CONIC

RL |47.90 LAL .00

RP 108.53 LAP -2.39

RC 164.??1 GL _0.98

PLANE TO_ENTRIC CONIC

C3 12.770 VHL 3.567

LNC_ ATMTH LNCH TIME

61.68 19 13 31

118.37 I 45 ?3

61.68 19 13 31

118.32 1 45 ?3

61.68 19 13 31

i18.3Z 1 45 23

OlSTANCE 495.943

LOL 150.18 VL 26.838 6AL .12 A_L 87.27 HCA 241.42 SMA 123.53 ECC .19735 INC 2.726? Vl 30.125

LOP 31.57 VP 37.093 GAP 8.94 ATP 91.31 TAL 179.51 TAP _O.95 RCA 99.15 APO 147.90 VZ 34.983

GP -20.91 ZAL 95.02 ZAP 15A.59 ETS ]09.64 ZAE 178.95 ETE 197,33 ZAC 142.22 ETC 186.83 CLP-165.25

CLA 39.20 RAL 46.02 RAO 6567.5 VEL 11.580 PTH 2.03 VHP 6.644 OPA -4.68 RAP 51.23 ECC 1.2093

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM |NJ ? LAT IN] 2 LONG

4041.17 -29.91 176.35 271.17 63.39 20 20 52 3441.1 -33.72 168,71
?8?6.45 -29.90 84.17 271.16 63.38 ? 32 30 2226.4 -33.21 76.03

4041.17 -79.91 I76.35 771.17 63.39 ?0 ?0 52 3441.1 -33.72 168.21

88?6.45 -29.90 84,17 271.I6 63,38 2 32 30 2226.4 -33.21 76.05

4041.12 -29.91 176.35 271.17 63,39 20 L_ 52 _41.I -33.72 168.21

L_876.45 -79.90 84,17 271.16 63.38 2 32 30 2226.4 -33.?I 76.03

ORBIT DETERMINATION ACCURACY

ST ?248.6 5R 506.8 SS 580.5

CRT .9977 ER$ -.9720 CST -.9615

LSA 2371.8 MSA 155.5 SSA 24.6

ELI 2_'14.8 EL2 33.7 ALF 12.67

CIFFERENTIAL CORRECTIONS

TDE 1.3968 TRA .0457 TC3-6.6871 BAU 1.1385

ROE .3149 R_A .0479 RC3 -.3740 rag .04286

FOE .6018 FRA .4663 FC3-2.9168 6SP 16924

(30£ 1.4318 BRA .0659 8C3 6.6950 FSP -714

MID-COURSE EXECUTION ACCURACY

_.7 5272.3 _ 564.9 SG3 215.1

ART .7543 RRF .7579 RTF .9283

$68 5]02.4 R23 .0826 R]3 .9288

561 5289.5 562 369.7 THA 4.64

L_UNCH DATE FEB 19 1969 FLIGHT TIME 172.00 ARRIVAL DATE AUG 10 1969

HELIOCENTRIC CONIC

RL 147.9(] LAL .00

RP 108.29 LAP -?.26

R£ 166.3_6 GL 19.17

PLANET_ENTRIC CONIC

C3 IZ.645 VHL 3.556

LNO-( AZNTH LN_H TIME

67.98 19 37 51

I17.07 I 57 14

6?.98 19 37 51

117.02 ! 57 14

67.98 19 37 51

117.07 1 57 14

DISTANCE 501.698

LOL 150.18 VL 26.793 GAL .54 AZL 87._ _ 24A.61 &WA 123.75 ECC .?0023 INC 2.A976 V! 30.125

LOP 34.77 VP 37.073 6AP 9.23 AZP 9].07 TAL 177.86 TAP 62.47 RCA 98.57 APO 147.93 V2 34.996

GP -19.87 ZAL 91.9(3 ZAP 155.93 ETS 309.18 ZAE 129.18 ETE 196.57 ZAC 144.AI ETC 186.45 CLP-166.15

0LA 38.35 RAL 50.55 R_0 6567.5 VEL 11.577 PTH 2.02 VHP 6.772 DPA -3.0? RAP 52.93 ECC 1.?081

L-! TIME IN] LAT IN] LONG IN] RT A_ IN] A5'NTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
4021.97 -29.35 174.43 275.27 64.12 i?O 44 53 3421.9 -37,57 166.31

7843.1J -29.34 85.23 275.27 64.11 2 44 37 7243.1 -32.56 77.11

4021.92 -29.35 174.43 275.27 64.17 L:'O44 53 3471.9 -37.57 166.31

2843.11 -29.34 85.23 _75.27 64.11 2 4A 37 2243,1 -32.56 77.11

4021.92 -29.35 174.43 275.27 64.12 ?0 44 53 3421.9 -3_.57 166.31

2843.11 -79.34 85.23 275.27 64,11 2 44 37 2243.l -32.56 77.11

ORBIT 0ETERMINATION ACCURACY

57 2177.7 SR 503.0 SS 545,0

CRT .9985 CRS -.9557 CST -.9560

LSA 2295.1MSA 155.6 SSA 26.4

ELl 2234.8 EL? ?6.4 _LF 17.99

DIFFERENTIAL CORRECTIONS

TOE 1.3451 TRA .2500 TC3-6.8198 8AU 1,1541

ROE .3113 RRA .OEG9 RC3 -.3087 FAU .04087

FOE .53_O FRA .5443 FC3-2.7987 8SP 1702A

80E 1.3807 BRA .2573 8C3 6.8267 FSP -690

MIO-OCURSE EXECUTION ACCURACY

S6T 5_37.2 SCR 561.6 SG3 211.0

ART .7393 RRF .7376 RTF .9289
S(;8 5_66,6 RZ3 .0704 RI3 .9293

561 5353.4 SG2 377.0 THA 4.47
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES IVOL 4, 1968-69

z

z

LAUNCH OATE FEB 19 1969 rl..TGHT TIE 174.00 ARRIVAL CATE AUG IZ 1969

H[LI(X:[NTRIC CONIC

RL 147.90 L_L .00

RP 108.24 LAP -2.1J
RC 168.410 GL 17,37

PLAP_TOCENTRIC CONIC

C3 12.698 VHL 3.563
LNCH ATMTH LNCH TIE L-I TII,_ |NJ LAT

64.42 20 3 13 4001.70 -28.67

115.58 2 B 4 2865.12 -28.66

64.42 20 3 J3 4001.70 -28.67
115.58 2 8 4 2865.12 -28.66

64.42 20 3 15 4001.70 -28.67
I15.58 2 8 4 2865.12 -28.66

OIFrER_ENTIAL CORRECTIONS

TOE 1.2781 TRA .4555 TC3-6._6_ BAU 1.1701
ROE .}O83 RRA .0728 RC3 -.2928 FAU .03883

FOE .47|1 rRA .6J21 FC3-2.6473 6S.P 17286

BO_ 1.3148 IBRA .4613 8C3 6.8925 FSP -678

LAUNO._ 0ATE fEB 19 1969

DIST4NCE 507.43}

LOL ]50.J8 VL 26.148 GAL .97 AZL 87.72 HCA 247.81 SMA 122.97 ECC .20357 INC Z.ZS0Z V| 30.129

LOP 37.97 VP 37.05} GAP 9.53 AZP 91_.86 TAL 176.21 TAP 64.02 RCA 97.97 APO 147.98 v| 35.O10

6P -18.94 ZAL 88.67 ZAP 157.19 £TS ]08.57 ZAE 129.39 ETE 195.80 ZAC 146.62 ETC 186.06 _LP-167.O6

OLA 37.4] RAL 55.09 RA0 6567.5 VEL 11.579 PTH 2.03 VHP 6.911 0PA _1.47 RAP 54.70 ECC 1.2090

IN| LONG IN| RT A_ IN| A_4TH IN| TIE PO CST TIM IN| 2 LAT IN| Z LONG

172.41 279.52 64.9} 21 9 55 3401.7 -51.81 164.30
86.67 279.51 64.81 2 55 50 2265.1 -31.80 7_.57

172.41 279.52 64.83 2l 9 55 5401.7 -31.81 164.30

86.67 279.51 64.81 2 55 50 2265.1 -51.80 78.57

J72.41 279.52 64.83 21 9 55 3401.7 -31.81 164.30
86.67 _79._| 64'_J 2 55 _0 _65.! -3|.80 78.57

MI0-C_S_ EXECUTION ACCURACY ORBIT 0ETERMINATIC_W ACCURACY

S6T 5400.0 S6R 557.7 $63 205.7 ST 2078.8 5R 497.7 SS 505.0

RRT .7235 RRF .7169 RTF .9101 CRT .9973 CRS -.9320 CST -.94_7
5428.8 R_3 .0587 RI3 .9_05 LSA 2190.5 MSA 158.5 SSA 27.7

S_I 5415.2 SG2 _84.0 THA 4.29 ELi 2137.5 EL2 35.6 ALF 13.43

FLIGHT TIE 176.00 ARRIVAL DATE AUG 14 1969

HELIOCENTRIC CONIC

RL |47.90 LAL .O0

RP 108.20 LAP -I.96

RC 170.474 6L 15.60

PLANETOCENTRI( CONIC

C3 12.88A VHL _.589
LNCH A2'MTH LNCH TIHE

66.04 _ _9 40

I|3.96 _ |7 _18

66.04 213 29 40
113.96 2 17 38

66.04 20 29 40

113.96 2 17 38
OIFFEREN7IAL (CRR[CTION_

TOE I.L_05 TRA .6714 TC_-6.87|0 gAU |.|844

RO_ .3065 RRA .0853 RC3 -.2763 FAU .03615

FOE .4053 _RA .67_6 FC3-_.4694 BSP 17_4

BO£ 1.239_ _4 .6768 _3 6.8166 FSP -661

0ISTANC£ 513.146

LOL 150.18 VL 26.703 6AL 1.4_ _21. 87.93

LOP 4J.17 VP 37.034 CAP 9.84 _ZP 90.67 TAL

GP -18.10 ZAL 85,35 ZkP |58.37 ETS _07.80 ZAE

251.01 SMA 122.70 ECC .20676 INC 2.0723 V! }0.125

174.55 TAP 65.56 RCA 97.33 APO 148.O8 V2 35.023

129.56 E7E 195.14 ZAC J48.85 E_C 185.65 CLP-167.99

OLA _.44 RAL 59._ RAO 6567.5 VIEL 11.588 PTH 2.0_ VHP 7.062 OPA -.02 RAP 56.55 Ecc 1.2120
L-I TZNE IN| LAT _NJ LOk_ IN| RT A_ IN| A2'HTH IN| TIM_ PC) C$T 7IN IN| 2 LAT IN| 2 LONG

3979.95 -_7.87 170.22 283.88 65.5l 21 36 0 3379.9 -]0.93 162.15
2893.11 -_7.86 88.52 _83.87 65.49 3 5 51 _293.1 -_0.92 80.45

_979.95 -_1.87 170.22 285,88 65,5l 2J 36 0 )379.9 -_.93 162.15

289_.11 -27.86 88.52 _83.87 65.49 _ 5 51 2293.! -_0.92 80.45

3979.95 -_7.87 170.LP_ _J_3.88 65.5! 21 _6 0 3379.9 -30.95 162.15

2893.11 -27.86 88.52 28_.87 65.49 3 5 51 2293.1 -]0.92 80.45

NI0-C.OUR_ E_CUTION ACCURACY CRBIT DETERMINATION ACCURAC¢

SGT 5456.8 _ 554.4 S_ 200.| ST 1963.1 SR 49J.9 55 466.1

RRT .7078 "_K_ .6974 RTF .93J5 CRT .9928 CR5 -.8976 CST -.9393

S_ 5484.9 R_ .0490 RJ3 .931B LSA _069.9 MSA |66.5 SSA 28.4
S6J 547J.0 _2 390.6 THA 4.15 ELI 2023.0 ELE 57.2 ALF 13.98

L_UNCH 0ATE fEB 19 1969 ?LIGHT TIME 178.00 ARRIV4L _ATE AUG 16 1969

HELIOCENTRIC CONIC

RL 147.90 LAL .00

RP 108.16 LAP -1.80

RE 172.518 GL 13.86

PLAN[TOCENTRI( CONIC

C3 13.209 VHL 3.634

LNCH AZMTH LI_K_H TIME

67.85 2_ 57 22

112.15 2 25 25

67.85 20 57

112.15 2 25 25

67.85 20 57 LP_

112.15 2 25 25

OISTANCE 518.836

LOt. 150.18 VL 26.659 GAL 1.88 AZL 88.13 H(A 254.21 S_A 122.44 E(C .21043 INC 1.8720 VI 30.129

LOP 44.37 VP 37.015 GAP 10.16 AZP 9{].5I TAL 172.90 TAP 67.10 RCA 96.67 APO 148.20 VZ 35.036

6P -17.33 ZAL 81.98 Z_P i59.48 EYS ]06.86 Z_£ 129.72 ETE 194.55 t_C 151.08 ETC !85.21 CLP-168.84

OLA 35:38 RAL 64.05 RAO 6567.5 VEL 11.602 PTH 2.03 VHP 7.224 OPA 1.33 RAP 58.45 ECC 1.2174

L-I T|ME IN| LAT IN| LONG IN| RT A_ IN| A_MTH IN| TIME PC) (ST TIM IN| 2 LAT IN| 2 LON6

3955.63 -26.96 167.82 288.32 66.17 22 3 18 3355.6 -29.94 159.79

2928.18 -26.95 90.86 288.31 66,16 3 14 13 2328.2 -29,95 82,83

3955.63 -26.96 167.82 288,32 66,17 22 5 I8 3355.6 -29.94 159.79

2928.18 -26.95 90.86 288.31 66.16 5 14 13 2328.2 -29.95 82.83

3955.63 -26.96 167.82 288.32 66.17 22 3 18 3355.6 -29.94 159.79

2928.18 -26.95 90.86 _88.31 66.16 5 J4 13 2328.2 -29.93 82.83

MI0-COUR8E EXECUTION ACCURACY ORBIT 0ETERMIN_TION ACCURACY
$_T_5510,D S(,R 551.3 S_3 194.4 ST 1833.2 SR 485.0 SS 429._

CST -.9271

55_ 28,2

ALF 14.61

OIFF£RIENTIAL CORRECTIONS

TOE 1.1109 TRA .8982 TC3"6.7785 BAU 1.1979

ROE ._055 RRA .09_A RC3 -.2601FAU .O5472 RRT .693| I_ .6792 R1T .9332 CRT .98_0 CR5 -.8478

FOE .3399 FRA .7_4 FC5-2.2755 OSP 17705 $68 5537.5 R25 .0403 RI3 .9354 LSA 1935.6 MSA 181 .0

OOE 1.152_ E_A .9036 8C3 6.7835 FSP "644 S_I 55_3.3 SC._ 396.4 THA 3.99 ELl 1894.3 EL2 86.1

LAUNCH OATE FEB 19 1969 FLIGHT TIME 1_,00 ARKIVAL CATE

HEL[OCENTR|C CONIC 0ISTANCE 5_4.500

RL I47.90 LAL .O0 L(X 150.18 VL 26.6i6 6AL 2'.57 AZL 88.32 HCA 257.41SMA 122.18 ECC .2144i FNC 1.6779 V1 _0.125

RP 108.|2 LAP -1.64 LOP 47.58 VP 36.996 6AP |0.49 AZP 90.37 ?AL t71_4 T_P 68.65 RCA 95_98 APO 148.57 V2 35.O5_
RC 174.540 6L 12.15 GP -|6.64 ZAL 78.58 ZAP 1_O.51 ETS 305.75 2AE |29.86 ETE 194.02 ZA( 153.34 ETC 184.74 CLP-t69.71

PLAN_TOC_NTR|C CONIC
C3 13.684 VHL ].699 OLA _4._ RAL 68.40 RA0 6567.5 VEL 11.6_2 PTH 2.04 VHP 7._98 CPA 2,60 RAP 60._2 ECC 1.2292

LNOA A2"MTH LNCH TIME L-I TIME IN| LAT IN| "LONG IN| RT A_C IN| AZNTH IN| TINE R_ CST T|M IN| 2 LAT IN| Z LONG

69.88 ?! 26 33 3927.51 -25.94 165.11 292.81 66.82 22 32 1 3327.5 -28.85 157.13

110.12 2 30 55 2971.66 -25.93 93.79 _/'Z.80 66.81 3 20 27 2371.7 -28.84 85.81
69.88 21 26 33 39_7.51 -25.94 165.11 _92.81 66.82 22 52 | 3327.5 -28.85 157.13

110.12 2 30 55 2971.66 -25.93 9_.79 292.80 66,8| 3 20 27 2371.7 -28.84 85.8I

69.88 21 26 33 _927.5! -25.94 165.11 292.81 66.82 22 32 1 3327,5 -28.85 157.1 3

110.12 2 30 55 2971.66 -25.93 9].79 292.80 66.B1 3 20 27 2371.7 -28.84 85.81

OIFFERENTIAL CORRECTIONS MIO'C(_gMS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0132 TRA l.|_W_9"TC_-6.6018 8AU _.2085 S_T 5556.3 Star 548.5 $6_ 188.6 ST 1701._ SR 477.8 SS 398._

ROE .3057 RRA .1124 RC3 -.2426 FAU .032_3 RRT .6790 RI_ .6629 RTF .9345 (R7 .9651 CR5 -.7796 CST -.9136
FOE .2778 FRA .7997 FC5-2.0642 0SP 17829 S.GO 5583.3 R"Z3 .0341 RI3 .9347 LSA 1799.9 MSA 202.9 SSA 27.2

80[ 1.0584 _RA J .J445 8C_ 6.606_ _SP -624 _1 _568.8 562 401.8 THA _.85 ELI 1762.9 EL2 120.8 ALF 15._4

AUG 18 1969
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4, 1968-69,

LAUNCH CATE fEB 19 1969 FLIGHT TIME IH2.00 ARRIVAL CATE AUC 2_] 1369

HELIC(ENTRIC CL"INIC

RL 147.90 LAL .00 LOL 150.18 VL

RP I08,08 LAP -].47 LC_ 50,79 vP

RC 176,542 CL 10.50 GP -16.01 ZAL

PLANE T,.-'_ZENTRICCONIC

C3 14.370 VHL 3.784 CLA

LNCH A/MTH LN_M TIME L-I TIME INJ LAT

72.19 ?1 57 37 3893.L'_ -24.83

107.8i 2 33 28 )025.37 -74.82

72,19 ?1 57 37 3893.80 -24.8]

107.81 ? 33 28 3075.37 -24.8Z

110.00 3 53 ?8 ?779,59 -30.39

110.09 I 40 43 3187.57 -19.49
CIFFERENTIAL CORRECTIONS

TeE .9Ol9 TRA 1.3884 TC3-6.3646 BAU 1,2193

ROE .3065 RRA .1268 R(3 -.2257 FAU .0_064

FOE ,7157 FRA .8577 rC)-|.85ZZ OSP J80|5

BCE .9525 BRA 1.3942 8C3 6.3686 FSP -608

01STANCE 5}0.135

?6.57? GAL ?,88 AZL 88.51HCA ?C-,O,61 SMA I21.97 EC6 .21871 INC 1.4885 Vl 30.125

)6.977 GAP 10.85 AlP 90.74 TAL 169.59 TAP 70._1 RCA 95.75 APO 146.58 V2 35.063

75.19 ZAP 161.48 eT5 304.45 ZAE 129.99 ETE 193.53 ZAC 155.60 gTC 184.20 CLP-170.57

3).05 RAL 72.61RA0 6567.6 VEL 11.649 PTH ?.05 VHP 7.585 BPA 3.79 RAP 62,44 ECC 1,2357

INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ ? LAT INJ ? LCwNC

161.98 297.32 67.45 73 2 31 3293.8 -?7.66 154.05

97.43 297.31 67.43 3 Z3 54 7425.4 -27.65 89.51

161.98 297.32 67.45 ?3 2 31 3?93.8 -?7.66 154.05

97.43 297.31 67,43 3 23 54 7475.4 -27.65 89.51

@,0.63 299.54 73.54 4 39 48 2179.6 -32.34 71.96

I07.23 _94.56 61.35 ? 33 51 ?587.6 -23.16 IO0.01

MI0-EOURSE £Y_ECUTION ACCURACY ORBIT 0£TERMINATION ACCURACY

S6T 5599.9 _ 545,0 $63 182.7 ST 1565.7 _ 469.1 SS 373.2

RRT .6655 _ .6473 RTF .9361 CRT .9340 CRS -,6877 CST -.8991

S6B 5626.3 R"_3 .O281 R13 .9367 LSA 1660.2 MSA 737.? SSA 25.8

._31 5611.7 $6_ 405.9 THA 3.7) ELI 1676.5 EL? 161 .3 ALF 15.79

LAUNCH OATE FEB 19 1969 FLIGHT TIME 184.00 ARRIVAL CATE AUG 27 1969

HELIOCENTRIC CONIC

RL 147.90 LAL .O0

RP 108.O4 YAP -1.29

RE t78.573 GL 8.90

PLANE TOCENTRIC CONIC

C] 15.135 VHL 3.890 0LA

LNO-_ AZMTH LNACH TIME L-I TIME

74.85 ?2 31 18 3851.71
IO5.15 ? 12 9 3092.10

74.85 72 )I 18 3851.71

105.15 ? 32 9 3092.iO

I10,00 4 39 3 ?698.79

110.00 i 27 }0 3293._2

CIFFERENTIAL CORRECTIONS

TOE ,7805 TRA 1.6507 TC)=_.069! BAU 1.Z288

ROE .3081 RRA .1419 RC) -._O87 FAU .02870

FOE .1559 FRA .9i29 F()-J.6419 B,._P "18J9_

BCE .8391 8RA 1.6563 8C) 6.0727 FSP -592

OISTAN(.E 535.7)7

LOL 150.18 VL 26,529 GAL ).42 AZL 88.70 H(A 263,8? SMA I?I .66 ECC .?7338 IN( 1.3023 VI _.I75

LCP 54.00 VP _,939 GAP 11.22 AZP 90.|4 TAL 167.94 TAP 71.76 REA 94.49 APO I48.84 V? 35,076

CP -15.44 _AL 71 .85 _AP |62._9 ETS _0_.94 ZA_ J30.|0 ETE I93.09 _AC 157.87 ETC 183.58 CLP-171 .43

)1.8_ RAL 76.67 RAO 6567.6 VEL |J.684 PTH ?.05 VHP 7.785 BPA 4.':)0 RAP 64.50 EC( |._491

INJ LAT INJ LONG _NJ RT AS( INJ A)'!,4TH INJ TIME _ (ST TIM INJ ? L_T INJ 2 LC_C

-75.63 158._Z 301.83 68.06 23 35 ?9 3_51.7 -?6.40 150.55

-23.6_ 102.00 1OI.83 68.04 ) 73 41 2492.1 -26.39 94.J

-23.63 I$8.L_ 3OI.83 68.06 _} 35 ?9 1251.7 -26.40 t50.35

-23.62 102.00 101.83 68.04 ) 73 41 7497.1 -?6.39 94.13

-31.80 74.76 _04.75 76,75 5 ?4 I 2098.8 -33.30 65,85

-I5.94 113.33 297.79 59.35 Z Z_ 23 ?693.0 -19.89 106.44

MIO-COUR_I_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S6T 5639.3 _ 541.0 £ff,3 176.8 ST 1441.3 SR 459.7 SS 355.6

_T .6_8 _ .63_8 RTF .9377 CRT .8037 CRS -.5735 CST -.d879

.5(,8 5665.1 R'_3 .0231 RI3 .9378 LSA 1530.6 MSA ?6d.O SSA 24.2

5(,I 5650.4 ,_ 409.0 7HA 3.60 ELI 1498.7 EL? 207.0 ALF 16./35

LAUNCH CAT[ fEB 19 1969 fLIGHT TIME 186.00 ARRIVAL CAIE AUG 24 1969

HELIL",CENTRIC CONIC

RL 147.90 LAL .00

RP 108.00 LAP o1.12

RE 180.483 GL 7.37

PLANE TOC_NTRIC CONIC

C3 16.147 VHL 4.018

LNCM A_MTH LNCH TIME

T8_03 ?3 9 13

101.97 ? ?5 8

7H.03 23 9 13

101.97 ? ?5 8

110.OO 5 17 )

110.00 1 20 25

CIFFERENTIAL CORRECTIONS

TCE .6505 TRA 1.9_58 TC3-5.77_ 8AU 1.2367

_CE .3105 RRA .1576 RC3 -.1916 F4U .0268_

r_E .0987 FRA .9677 rC3-1.4378 B_ 18350

BCE .7208 BRA 1.9377 BC3 5.7287 F$P -576

BISTAN(E 541.303

LOL 150.18 VL ?6.487 GAL 3.98 AlL 88.88 HCA ?67.03 SMA I_I.41 ECC .22_44 INC 1.118] vj 30.125

LL_o 57.21 vP 36.940 GAP lI.61 AZP 90.06 TAL 166,30 TAP 73.33 RCA 93.6P APO 149.15 v? 35.(]89

CP -14.92 7AL 68,57 2AP 163.24 ETS 301._? ZAE I30._0 ETE 197,69 7AC 1661.15 ETC 182.83 CLP 172.2_

CLA _.55 RAL 80.54 RAC 6567.6 VEL 11.7_7 PTM 2.07 VHP 8.000 CPA 5,93 RAP 66.6i ECC 1.2657

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIME PLh (ST TIM INJ 2 L_T INJ 2 LL-_NC

3795.5? -2_.38 153.45 )06.33 68.64 24 12 29 3195.5 -25.0H 145.64

3177.54 -22.37 107.90 }06.32 68.63 3 18 5 2577,5 -25.07 19ti.(19

3795.5Z -_?.38 153.45 }06.33 68.64 ?4 I? 29 3195.5 -25.08 145.64

3177.54 -27.37 107.90 }06.3? 68.63 3 18 5 2577.5 -25.07 I00.09

2640.01 -3_.64 70.38 }09.65 79.22 6 I 3 2040.0 33.78 _1.33

3381.05 -17.82 118.25 301.30 58.04 2 16 46 7781.1 -16.95 111.58

MI0-COL_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

_t 5674.4 S(,R 536.4 563 171.1 ST 1139.5 _ 449.6 SS 347.63

RRT .6410 RRf .6197 RTF .9393 (RT .8072 CRS -.4435 CST .8849

S6B 5699.7 WZ3 .0188 RI3 .9394 LSA 1421.8 MSA 307.9 SSA 22.5

£_1 5684,9 $62 411.0 THA 3.49 ELI 13_9,6 EL? 255.8 ALF 15.713

L_UNCH CATE FEB 19 1969 FLIGHT TIME 188.00 ARKIVAL CATE AUG 26 1969

HELIOCENTRIC CL'_qIC 01STANCE 546.8_6

RL 147._ LAL .OO LOL 150,18 VL 26.445 GAL 4.5? AZL 99.06 H(A ?70.?4 SMA

RP 107.96 LAP -.94 LL_ 60.42 VP 36.9_? GAP J_.02 A_P _0.00 TAL J64.67 TAP

RE 182.477 GL 5.9? GP -14,44 2AL 65,38 2AP 164.04 ET$ _99._6 2AE 130.79 ETE
PLAN_TOCENTRIC CONIC

C3 17.380 VHL 4.169 OLA 29.?7 RAL 84._2 RAO 6567.7 VEL 11.780 PTH 2.08 VHP 8.?_ CPA

LNC._ AZMTH LN_H TIHE L-I TIME INJ LAT INJ LONG INJ RT A,_,C INJ A_MTH INJ TTHE

H2.28 0 0 16 3708.85 -21.08 146.46 310.79 69.21 1 2 4

97.72 ? 7 23 )798.0(_ -_1.07 116.3! 310.79 69.20 3 2 21

1OO.00 3 16 )I 3076.41 -25.16 101.42 312.10 73.30 4 7 47

100.00 1 33 49 3405.66 -17.09 1_.50 309.0_ 65.10 _ 3{I 34

110.00 5 50 _ ?593.70 -33.17 66.87 314.37 81.23 6 33 51

110.OO 1 16 11 3461.15 -9.9('/ 1_2.61 )04.94 57.11 ? 13 5?
CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION _CCURACY

TOE .5157 TRA 2.2186 TC3-5.3378 BAU 1.2409 S6T 5703._ S6R 531.5 SG3 165.5

RCE .3140 RRA .1742 RC3 -.I737 FAU .074_0 RRT .6_O0 RRF .6081RTF ,9408

FOE .0458 FRA 1.0730 FC3-I.740_ BSP 18416 568 5727.9 g_23 .0158 R13 .9409

80E .6038 BRA 2.2254 BC3 5.3406 FSP -556 _GI 5713.1 $62 412.0 TMA 3.38

17J.16 ECC .73393 INC .9357 Vl 3_i.125

74.91 RCA 92.82 AR) 149.51 V2 35.1(i?

192.32 7AC 162.44 ETC lHl.97 CLP-173.13

6.89 RAP 6t;.76 gCC 1.2860

PL'_CST TIM INJ _ LAT INJ 2 L,."_NC

316"38.9 -23.71 13H. 71

7698.0 -23.71 I{IH. 56

7476.4 -27.71 93.21

?805.7 -20.31 115.19

1993.7 -34 .03 57.74

2861 .J -14.16 116. I I

C6?BIT CETERMINATION _CCURACY

ST t272.7 SR 439,3 SS 347.4

CRT .7[)25 CRS -,3126 CSr -.8938

LSA 1346.4 MSA 346.6 SSA 20.9

ELI 1331.7 EL2 30).} ALF 14.42
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES 'VOL 4, 1968-69,

LAUNCH CATf FE_ 13 1969 FLIGHT TIME 190 0.1 ARRIVAL OATE AUG Z8 1969

_6LrC_ENT#_C C:_'WIC

RL 147.90 LAL .g(l L,_t 150.|_ VL

#P J07.92 LAP -.75 L_ 63,64 VP

RE 1d4.340 GL 4.56 G# -]4.01ZAL

PL_NET_XENTRIC CC_IC

C_ JH._61 VHL 4.343 CL4 Z7.98 RAL

LNCH ATMTH LNCH TXME L-[ TIME

_.00 I 55 45 339H.88

_(].00 O 39 38 3646.16

J_O.O0 4 8 _ 2970.94

I00.00 I 9 34 3549.33
110.DO 6 20 56 2556.42

110,00 I 13 37 3536,62

CIFFERENTIAL CCRRECTIC"N$

rOE .3695 TRA 2.5Z2_ rC3-4.9366 6AU I._454

RDE .3179 RRA .1909 RC3 -.1569 FAU .02312

FOE -.0064 FRA 1.075B FC3-I.0614 BSP I8564

BCE .4_74 BRA Z.5294 BC3 4.9391FSP -541

OlSTANCE 552.302

26.403 GAL _.19 AZL _9._5 HCA 273.46 SMA 120.02 ECC .23989 iNC .7519 v! 3G.IZ5

36._14 GAP 12.46 AZP _9.95 TAL 16).05 TAP 76.51 RCA 91._I APC* 149._3 VZ 35.114

62.31 lAP 164.77 ETS 297.04 2AE 130.)7 ETE 191.98 7AC 164.72 ETC 180.74 (LP-)73._7

H7.70 RAC 6567._ VEL II._42 PTH 2.10 VHP B.478 _PA 7.78 RAP 70.95 ECC 1.31(I_

INJ LAT [NJ LONG INJ RT ASC INQ A_._TM INJ TIME PO CST TIM INJ _ LAT INJ Z LC_C

-22.70 124,32 316.30 72.61 2 52 Z4 279_.9 -24.H7 116.32

-16.83 140.07 }14,P0 66._9 J 40 24 3046.2 -I9,_2 132.66

-27.02 94.13 317.61 76.70 4 58 I 2370.9 -28.58 85.68

-12.7_ 130.99 312.03 62.75 2 8 A3 2949.3 -16.33 124.00

-33.52 64.02 31B,96 8_._B 7 3 33 1956.4 -34.14 54.H)

-7.08 126.64 308.64 56.47 2 12 34 2936.6 -II.44 120.26

MIO-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T _7_9.0 _ 52_._ S_3 I60.1 ST I_37.7 SR 42H.O SS 353._

RRT .6194 RRt" .5966 RTF ,9425 CRT .5694 ORS -.1_31 CST -,910H

.5(,05753.0 R"Z3 ,012_ RI3 .9426 LSA 1302.4 MSA 379.1 55A 19.5

.T_l 5738.3 S_2 4J1.6 THA 3.27 ELI 1263.5 EL2 344.7 ALF 12.05

LAUNCH 0ATE FEB 19 1969 RLI(A'_T TIME i92.00 ARRIVAL CATE AUG 20 1969

HELIOCENTRIC CONIC

RL 147.9(_ LAL .00

RP 107.B_ LAP -.56

RC I86.236 GL 3.28

PLAN_TO(ENTR_C CONIC

C3 _.626 VHL 4.54_

LNCH AZMTH LNCH TIME

9O.0O 2 5_ B

9O .00 0 7 L:_
ICKI.O0 4 47 17

1OO.OO O 56 5_

110.00 6 48 33

]10.OO 1 12 5

0ISTAN¢E 557.722

LC_. J50.18 VL 26,362 GAL 5.B4 AZL 69,43 H_A 276.68 SMA 1_.6_ ECC .24637 INC .5672 vj 30.J2fi
LC_o 66.85 VP 36.887 GAP 12.9_ AZP _9.93 TAL 161.44 TAP 78.12 RCA 90.95 APO 150.42 v2 35.126

GP -13.61 ?AL 59.37 ZAP 165.4_ ET5 294.56 ZAE 13(3.43 ETE 191.67 ZAC 167.00 ETC 179.1_ CLP-174.SZ

OLA 26.72 RAL 90.97 RAD 6567._ VEL J|.917 PTH 2.12 VHP B.744 OPA B.C--,O RAP 73.J7 ECC 1,3394
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3270.71 -25.05 1_5.66 3_|.74 76.34 3 48 39 2670.7 -26.68 107.37

3816.80 -12.OO 150._7 316.B_ 64.16 I 10 57 3216.B -15.38 143.22

2905.93 -27.95 89.53 3_.45 78.96 5 35 43 2305.9 -29.19 80.94

3656.810 -9.35 J37.13 315,45 61.48 J 157 49 _056._ -13.09 130.34

2526,50 -33.75 61.71 323.45 _4.23 7 30 40 1926.5 -34.1B 52.49

3609.00 -4.34 130.46 31_.38 56.06 2 1_ 14 3009.0 -8.77 124.17

MI0-CCURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 5750._ 5GR 517.9 5G3 154.B ST 1241.2 SR 416.5 55 365.6

RRT .609] _ .5_60 RTF .9444 CRT .4218 CRS -,06BO CST -,9319

SG8 5773.5 R_3 .0096 RI3 .9444 LSA 1299._ MSA 399.4 SSA 18.2

._C,1 575B.9 SG2 410,1 THA 3.16 ELI 1254._ EL2 373.5 ALF _.85

CIFFERENTIAL CORRECTIONS

TCE .2170 TRA 2.8424 TC3-4.5223 BAU 1.2476

RCE .3226 RRA .208J RC3 -.1404 FAU .02140

FOE -.0556 FRA 1.1287 fC3 -.8983 O.f_ I8690

ODE .3888 BRA 2._O0 BC3 4.5245 rsP -526

LAUNCH CATE rE8 19 1969 FLIGHT TIME 194.00 ARRIVAL 0ATE SEP ! 1969

HELI_XENTRIC CONIC

RL 147.90 LAL .00 LL"_. 150.18 VL

RP I07._5 LAP -.37 LL_ 70.07 VP

RC lB..lOg GL 2.09 GP -|3.2_ ZAL

PLANET,._ENTRIC CONIC

C3 22.713 VHL 4.766

LNCH AZMTH LNCM TIME

_I.00 3 33 58

9O.OO 23 48 I

I00.00 5 19 58

lO0.O0 0 48 3_

110.00 7 13 49

llO.O0 I 11 16

CIFFERENTIAL CORRECTIONS

rPE .0583 TRA 3.1P_03 TC3-4.1051 BAU 1.2471

RCE .3282 RRA .2255 RC3 -.124_ FAU .01971
FOE -.I019 FRA 1.1_21 FC3 -.7514 B._w° 18t'l!(m]l

_CE .3333 _RA 3.1883 Be3 4.1070 FSP -511

DISTANCE 563.07_

_6.321 GAL 6.53 AlL 89.62 HCA 279.90 SMA 120.45 ECC .25343 INC .3HO0 V_ 30.125

36._69 GAP 13.42 A2P _9.93 TAL 159._5 TAP 79.75 RCA 89.92 APO 150.97 v2 35.13_

56.56 ZAP 166.07 ETS 291.79 7AE 130.48 ETE 191.38 ZAC 169.27 ETC 176.97 CLP-175.66

GLA 25.48 RAL 94.03 RAC 6567.9 VEL _2.004 PTH 2.14 VHP 9.031 OPA 9.35 RAP 75,41 _CC 1.373_

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LA T INJ Z LONG

3200.90 -26.08 110.81 326.5_ 7@.56 4 27 19 _600.9 -2f.40 I(32.39

3933.13 -B.47 156.98 32'0.16 6_,B_ 24 5_ _4 3333.1 -12.04 I50.13

2B59.14 -28,52 86.16 327.09 80.64 6 7 37 2259.1 -29.52 77.50

3750.J_ -6.2_ 142.36 318.98 60.72 I 51 _ 3150.1 -I0.]4 135.69

2502.93 -33.9(] 59.89 327.86 85.30 7 55 32 1902.9 -34.18 50.65

3679.10 -1.67 134.12 316.13 55.85 2 12 35 3079.1 _6,14 127.H9

MI0-COURS.E EXIECUTION ACCURACY L"_OIT CETERMINATION ACCURACY

SGT 5?66.6 SGR 509.B 583 149.B 5T 1277.9 5R 404.7 SS 381.!

RR_ .5996 _ .5761 RTF .9463 CRT .2756 r..RS .02_9 CST -.9518

5GB 5789.1R_3 .0073 R13 .9463 LSA I333.1 MSA 40_._ 5SA 17,1

5G1 5774.7 5(,2 407.4 THA 3.05 ELI 12_3.3 ELZ 387.4 ALF 5.49

_AUNCH CA_ rE_ 19 1969 FLIGHT TIME 196.OO ARRIVAL CA rE SEP 3 _969

HELIL'I([NTRIC CONIC 01STANCE 568.362

RL |47._('7 LAL .OO LOL 150.18 VL _6.2_1 6AL 7.27 AIL 89.81 t'_A 283.12 ..SMA I L_0.Z2 ECC .26113 INC .18_6 Vl )O.I25

RP I(]7.81 LAP -.18 LOP 73.29 VP 36.851 GAP 13.96 AZP 89.96 TAL J_._9 TAP BI.40 RCA _.H3 APO 151.61 V2 35.150

RC 189.959 GL .98 GP -12.91 7AL 53.90 ZAP 166.63 ET5 2BB.72 ZAE 130.52 ETE 191.12 7AC 171.52 ETC 173.60 CLP_176.52

PLANE TL"X_ENTRIC CONIC

C3 25.174 VHL 5.017 OLA 24.28 RAL 96.90 RA0 65_,0 VEL 12.106 PTH 2.17 VHP 9.341 0PA 10.04 RAP 77.6d ECC 1.4143

LNCH AZMTH LNCH TIM_ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT IN) 2 LONG

9O.OO 4 6 43 315_.67 -26.69 107.41 331.19 _0.16 4 59 16 2552.7 -27.77 98.91

_1.00 23 35 6 4031.74 -5.37 162,57 323.68 62.15 24 45 IS 3431.7 -9.05 155.H)

100.00 5 48 35 2_24.23 -28._8 $3.63 331.5_ _I.93 6 35 39 2224.2 -29.69 74.92

100.00 0 42 51 3835.41 -3.42 147.07 322.61 60.29 1 46 46 3235.4 -7.35 140.49

II0,00 7 37 0 24B5.05 -33.99 5B.f_O 332.21 86.12 B 18 25 1885.0 -34.15 49.26

110,O0 I 10 55 3747.36 .94 137,6_ 319.89 55._3 2 13 23 3J47.4 -3.55 131.48

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

T_E -.1026 TRA 3.5408 TC3-3.6880 6AU 1.2417 5(.T 5777.9 _R 500.S 5G3 145.0 ST 1340.4 5R 393.1 $5 39d .5

RDE ._34_ RRA ._433 RE3 -.108_ rAO .01801 RRT .5906 RRF .5675 RTF .9483 CRT .1466 CR5 .1052 CSr -.9673

FeE -.1443 FRA 1.2376 FC3 -.6193 0.%° ]HB04 5GB 5799.6 R'_3 .0058 RI3 .9483 LSA 1396.0 MSA 401.2 SSA 16.1

_CE .3501 ORA 3.5492 BC3 3.6B96 FSP -492 SOl 57B5.5 SC,2 403.6 THA 2.94 ELI I141.B EL2 3_8.4 ALF 2.69

1H22



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69'

LAUNCH CATE FEE] 19 1969 FLIGHT TIME 198.00 ARRIVAL CATE S[*_ 5 I_69

HELIOCENTRIC CONIC
RL I47.90 LAL .0O

RP 107,78 LAP .01

RC I91.7B6 GL -.04

PLANCTOCENTRIC CONIC

C3 78.068 VHL 5,298

LNCH AZMTH LNCH TIME

90.00 4 35 I

90.00 23 31 4

lO0.O0 6 I4 5

1OO.O0 O 38 37

liD.DO 7 58 16

llO.OD I |0 55

glFFERENTIAL CORRECTIONS

TCE -.2746 TRA 3.9170 TC3-3.2914 BAU 1.2356

ROE .3417 RRA .2607 RC3 -,0936 FAU .01643

FOE -.1865 FRA 1.2924 FC3 -,5069 BSP 18902

BgE ,4384 BRA 5.9157 8C3 3,2928 FSP -A7B

DISTAN(E 573.559

LOL 150.18 VL 76.Z41 GAL 8.05 AZL 90.01 HCA 286.34 SMA I19.99 ECC .Z6954 INC .O000 vl 30.125

LC@ 76.52 VP 36.834 GAP 14.53 AlP 9(].00 TAL |56.75 TAP 83.09 RCA 87.65 APO 152.33 V2 35.161

GP -I2.61 ZAL 51.39 ZAP 167.13 ETS 285,33 ZAE 130,54 ETE 190.87 /AC 173.71ETC 167,87 CLP-177.37

CLA 23.12 RAL 99.56 RA0 656_.I VEL 12.225 PTM 2.20 VHP 9.678 CPA I0.67 RAP 79.96 ECC 1.4619

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LONG

3117.69 -27.07 I04.92 335.65 81.35 5 26 59 2517.7 -27.99 96,37

4120.68 -2.5Z 167.56 327.27 61,79 24 39 44 3520.7 -6.27 160.89
2798.28 -29.11 81.74 335.97 82.90 7 O 43 2198.3 -29.79 73.00

5915.33 -.72 151.46 326.27 60.12 l 43 52 3315.3 -4.69 144.93

2472.32 -34.04 57.51 336.50 86.70 8 39 29 1872.3 -34.13 48.2G

3B14.05 3.40 141.17 323.65 55.97 2 Ia 29 321A.I -i.O0 13a.96

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(,T 5785.0 SGR 490.3 SG3 140.3 ST I417.2 SR 380,9 SS 417.1

RRT .5810 RRF .5582 RTF ,9506 CRT .0326 CRS .1714 CST -.97_3

sc.,B 5805.8 R"d3 .0040 R13 .9506 LSA 1475.0 MSA 389.5 SSA 15.3
SGI 5792.1 ,_G2 399.6 THA 2.83 ELI 1417.3 EL2 3B0,6 ALF .54

LAUNCH gATE FEB 19 1969 FLIGHT TIME 200.00 ARRIVAL CATE SEP 7 1969

HELIOCENTRIC CONIC

RL 147.90 LAL ,O(]

RP 107.75 LAP .;20

RC 193,588 GL -.97

PLANE TOCENTRIC CONIC

C3 51.467 VHL 5.610

LNCH AZMTH LN_H TIME

_0.00 _ O I

9O.O0 25 25 48

IO0.O0 6 37 1

log.go O 35 26

llO.OO 8 17 48

lID.DO l II B

CIFFERENTIAL CORRECTIONS

TCE -,4519 TRA 4.3165 TC3-Z.9116 8AU 1.2253

ROE .3496 RRA .2778 RC3 -.0798 FAU .014fl9

f0E -.2262 FRA 1.3492 FC3 -.4096 8SP 18977

E]OE .5713 8RA 4.3255 BC3 Z.9127 F,$_° -464

DISTANCE 578.656

LOL 1._E],18 VL 26._O2 GAL 8.88 AZL 90.21HCA 289.57 SMA 119.77 ECC .27875 INC .2097 Vl 30.I25
LOP 79.74 VP 36.816 GAP I5.15 AZP 90.07 TAL 155.24 TAP 84.81 RCA _6.38 APO I53.16 V2 35.177

GP -12.33 ZAL 49,03 ZAP 167.55 ETS 281.63 ZAE I]0.54 ETE 190.63 ZAC 175.76 ETC 156.40 CLP-ITH.24

0LA 22.01RAL 102.04 RAO 65r_.3 VEL J2.363 PTH 2.23 VHP I0.044 CPA 11.23 RAP 82,25 ECC 1.5170

L-I TIME INJ LAT INJ LCI,,K.,INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LL"W_G

3092.36 -27.31 103.10 340.00 82.23 5 51 34 2492.4 -2_.11 94.53

42'03.28 .14 172.16 330.91 61.68 24 35 52 3ro03.3 -5.64 I_5.53

2779.61 -29.26 80.37 340.28 83.60 7 23 21 2179,6 -29.84 71.6]

3991,26 1.86 |55.63 3_9.95 60.16 I 4I 57 3391.3 -2.12 149,11

2464.31 -34.07 56.88 340.74 _7.07 8 58 52 1864.3 -34.10 47.64

3879.33 5.96 144.60 3_7.40 56.28 2 15 48 327913 1.49 138.37

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,_T 5787.7 5GR 478.7 5C3 135.9 ST 1502.6 SR 368.7 Ss 436.0

RRT .5713 RRF .5492 RTF .9531 CRT -.DG06 CRS .Z241 CST -.9857
5G8 5807.5 R23 .0027 R13 .9531 LSA 1563.2 MSA 374.1 SSA 14.5

•_l 5794.2 _2 392.4 THA 2.72 EL'I 1502.8 EL2 367.9 ALF 179.09

LAUNCH 0ATE FEE] 19 1969 FLIGHT TIME 202.00 ARRIVAL GATE SEP 9 19_9

HELIC_ENTRIC CONIC

RL 147.90 LAL .00 LCNL 150,18 VL

RP I07.71 LAP .39 LOP --82.97 VP

RC I95.366 GL -1.83 GP -12.07 ZAL

PLANE TC',CENTRIC CONIC

C3 35.461 VHL 5,955

LNCH AZMTH LNCH TIME

_].OO 5 22 22

_l.O0 23 21 45

100.00 6 57 45

lO0.OO 0 32 59
lIO.O0 B 35 43

llO.OO 1 II 31

CIFFERENTIAL CORRECTIONS

TCE -.6361 IRA 4.7410 TC3-2,5527 BAU I.?I06

RCE ,358| RRA .2943 RC3 -.0670 FAU .D1337

FOE -.Z64Z FRA 1,40B2 FC3 -.3265 B,_° I_34

OCE .73OO _RA 4.7501 BC3 2.5536 FS,P -450

01STANCE 583.633

26.164 GAL 9.78 AZL 9_.42 H(A 292.79 SMA 113.55 ECC .28885 INC .4216 Vl 30.175

36.799 GAP 15.82 AZP 9(].16 TAL 153.77 TAP 86.56 RCA 85,D2 APO 154.09 VZ 35.182

46.83 ZAP 167.90 ET5 277.60 ZAE |30.52 ETE 190.40 ZAC 177.37 ETC 128.15 CLP-179.13

CLA 20,95 RAL 104.33 RAG 6568.4 VEL 12.523 PTH 2.27 VHP 10.443 CPA 11.73 RAP 84.55 ECC 1.5_36

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ ? LONG

]074.68 -27.47 101.83 344.26 82.85 6 13 37 2474,7 -28,18 93.Z4
4281.22 2.66 176.51 334.56 61.BO 24 33 6 3681.2 -I.13 169.88

2767,11 -29,35 79.45 344.51 84.08 7 43 53 2167,1 -29.86 70.69

4064.02 4.32 159.63 333.65 E-'.(].39 l 40 43 3A64.0 .34 155.10

2460.63 -34.08 56.60 344.93 87.24 9 16 44 1860,6 -34.O9 47.35

3943.27 8.37 147.99 331.|6 56.74 2 17 14 3343.3 393 141.71

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATIL-'_ ACCURACY

SGt 5785.9 S_R 465,9 SG3 131.6 ST 1590.7 SR 356.4 SS 454.9

RRT ,5612 RRF .5402 RTF .9558 CRT -,1365 CRS .2670 CST -.9306

S(,B 5804,6 R23 .O017 R13 .9558 LSA 1654.2 MSA 357.) 5SA 13.7

501 5791 .8 ,_,2 385.2 THA 2.60 ELI 1531 .5 EL2 352.9 ALF 178.16

LAUNCH GATE FEB 19 1969 FLIGHT TIME 2134.00 ARRIVAL CATE 5EP II 1969

HELIL'_ENTRIC CONIC

RL 147._] LAL .['_'J LOL 150.18 VL

RP 107.68 LAP ,58 LOP 86.20 VP

RC 197.118 GL -2.61 GP -11.83 ZAL

PLANE TL'_ENTRIC CONIC

C3 40,161 VHL 6.337

LNCH AZMTH LNCH TIM(_

9(_].OO 5 42 28

_.00 23 18 33

I00.OO 7 16 34

lO0.OO O 31 5

llO.O0 8 52 9

110.00 III 59

CIFFERENTIAL CORRECTIONS

TCE -.8239 TRA 5.I964 TC3-2.2134 BAU 1.1888

RCE ,3677 RRA .3102 RC3 -.0549 FAU .01183

FCE -.?997 FRA 1.4713 FC3 -.2550 _SP 18988

_OE .9022 8RA 5.2056 BC3 2.2141FSP -434

CISTANC£ 588.470

26.126 GAL 10.74 AZL _(].64 HCA 296.0? SMA 119.34 ECC .23996 INC .6434 vl 30.125

36.781 GAP 16.56 AlP '90.28 TAL 152.35 TAP 8H.37 RCA 33.54 APO 155.14 V2 55.192

44.79 tAP I68.17 ETS 273.Z6 /AE I]0.48 ETE l_1.19 ZAC 177.48 ETC 75.72 CLP 179.97

OLA 19.96 RAL I06,45 RAO 656_,5 VEL 12.709 PTH 2.31 VHP IL1.880 CPA 12.18 RAP 86.86 ECC 1.66639

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG
3063.35 -27.56 I01.0_ 348.44 83.24 6 33 32 2A63.4 -_8.21 92.41

4355.44 5.04 180.67 338.23 62.10 24 31 8 3755.4 1.26 174.02

2759.95 -29.40 78.93 348,66 84.35 8 2 34 2159.9 -29.87 70.15

4134.08 6.66 163.51 337.34 60.79 I 39 59 3534.i 2.72 156.94

_460,9(] -34.08 56.62 349.07 87.23 9 33 10 1860,9 -34.09 47.57

4005.89 10.69 151.35 334.90 57,34 2 18 45 3405,9 6.31 145.OO

MI0-COUR,SE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S6T 5779.9 SCR 452.1 S63 127.6 ST J676,4 SR 344.3 SS 473.6

RRT .5508 RRF .5314 RTF .9586 CRT -,1961CRS .3001CST -.9938

568 5797.6 R23 .0014 RJ3 .9586 LSA J742,8 MSA 340.3 SSA 1 3.1

SCl 5785.3 SG2 377,0 THA 2.48 ELI 1677.8 EL? 337.3 ALF 177.60

1823



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH CATE F[_ 29 |969 FLIGHT TIM{ 206.0_ ARRIVAL CATE SEP J] I969

HELIOCENTRIC CONIC C[$TANCE 593,137

RL 147.90 LAL ,00 LOt. 150.18 VL 26o0_} GAL 11.77 AZL 90.88 HCA

RP 107,66 LAP ,71 LOP 89,43 VP 36,764 GAP 17,36 AZP 90.43 TAL

RC 198.846 CL -3,32 GP -11.61 ZAL 42.89 ZAP 1(:_.3§ ETS 268,64 ZAE

PLANE TOCENTR[C CONIC

C3 45.704 VHL 6,760 0LA I9.02 RAL 108.40 RAC 650_1,7 V£L 12,925 PTH

LNCH 4?MTH LNCH T_H_ L-I 7[1_ IN} LAT
9(.].00 6 0 _k_ 30_7,42 -27,61

90.00 2} 15 58 4426,52 7,28

lt_3,00 7 53 _ 2757.45 -Z9.42

100.00 0 29 34 4201,72 8,89

110.00 9 7 11 2464.75 -]4.07
110.O0 i 12 3_) 4067.18 12,92

CIFFERENTIAL CORRECTIONS

TCE-I.0242 TRA 5,6785 703-1 ,9022 BAU 1,1626
RCE .3777 RRA .3247 RC} -.044_ F4U ,010_

FOE -.3}57 FRA 1,5}65 re} -_966 8SP 19fl54
8DE 1.0916 8RA 5.6878 8C} 1.9028 FSP -4_2

299.25 SMA 119.J4 ECC .3J222 INC ._Tt_0 v! 3(_.125

150.98 TAP 90.23 RCA _l .,-34 APC, 156.33 v? 35.2f]l

13(1.41 ETE 1:9.98 7AC 176.0! ETC 44,59 CLP 179.(14

2.36 VHP 11.36! CPA 12.56 RAP _9.15 ECC 1,7527

IN} LONG IN} RT AS( IN} AZMTH IN} TIME PO CST TIM IN} 2 LAT IN} ? LL_C

100.59 352.5} 83.45 6 51 34 2A57t4 -2_.23 9J.9_

184.68 341.89 62.56 74 29 44 3826.5 3.55 177.99

78.74 3_.7_ _4.45 _ 19 35 2157.5 -_9._ 69.97

167.)O }41.0} 61.)4 l 39 35 36Ol.7 4.99 J60,67

56.92 35}.15 87.05 9 48 16 1864.8 -34.10 47.67

154.70 338,63 5_.07 2 20 17 3467.2 _.60 14:.26

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S&7 5769,! S_ 4_6,8 St,,} 123,7 s7 1758.3 SR 331,_ SS 492.5

RRT .5)BB RRF .5210 RTF .9618 CRT -.2A75 CRS .3302 CST -.9959

S(_ 5785.6 R23 .0008 RI} .9618 LSA 1827.5 MSA 323.3 SSA 12.4

S(,I 577}.9 ,_ 3/57.6 TH_ 2.35 ELl 1760.} EL2 321,| ALF J77.73

LAUNCH OATE FEB 19 1969 FLIGHT TIM_ 208.00 ARRIVAL CATE SEP 15 1969

HELIOCENTRIC CONIC 01STANCE 597.599

RL i47._O LAL .00 LOL 150.18 VL _6.054 G_L 12.89 _ZL 91.13 H(_ 502.48 ,SM_ 118.94 ECC .32578 INC 1.1280 Vl 30.125

RP 107,63 LAP ,95 LOP 9_,66 VP _6,746 GAP 18,24 _2'P 90,61 TAL 149,67 TAP 92,15 RC_ 80,19 APO 157,68 v_ 35,299
RC ,300.549 GL -3.97 GP -11.41 ZAL 41.15 Z_P 16_.43 ETS 263.77 ZAE 130.50 ETE 189.77 ZAC 174.04 £TC 32.]4 CLP 178.O9

PL_N_TOCENTRIC CONIC

C3 5_._61 VHL 7,LP'Z9 _LA 18,14 RAL ||0,18 RA0 6568,9 V_L 13,1 77 PTH _,41 VHP 11,991 DPA |2,_9 RAP 91,43 ECC I._60!
LNCJ_ AZMTH LN_H TIME L-I TIME IN} L}T IN} LONG iN} RT _S_C IN} _ZIk'ITH iN} TiME PO CST TIM IN} 2 LAT IN} _ L_C_NC

90.00 6 16 59 }056.14 -27.62 100.50 556._4 83.50 7 7 55 2456.1 -2_.23 9J._

90,00 23 13 50 4494,77 9,40 I08.58 }45,54 63,17 24 28 45 _94,8 5,73 I_I._3

i00.O0 7 49 6 2159'06 -29.41 78._,_ _6.75 84.}9 8 35 5 2159.1 -29._ 70.09
I(2)O.00 O 28 20 426i.08 11.(30 171.00 344.70 62.03 I }9 27 3667.I 7.17 164.30

llO.O0 9 L_3 54 _471.84 -}4,04 _7o47 _7.17 86.72 I0 2 6 1871.8 -34.12 48.73

110.OO 1 13 I Ai27:06 15.O5 158.03 }42.35 58.94 _ 21 48 }527.J J0.82 15J.45
CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION _CCURACY ORBIT 0ETERMINATION ACCURACY

TOE-I.2336 TRA 6.19}9 7C3-1.6172 BAU 1.1)O2 S(,T 5754.! SGR 420.5 S_} 119.9 ST 18}3.7 SR 319.4 SS 511.6

ROE .3887 RR_ ,3374 RC} -,0347 F_U ,008_Z RRT ,5252 _ ,5094 RTF ,965q CRT -,2906 CRS ,356l CST -.9973

rOE -,3710 FR_ 1.6061 FC3 -,1478 8SP 19071 _ 5769,4 R'_3 ,0007 RI3 ,9650 LSA 1905,8 M5_ 506,7 SSA 11.9

602 1.2934 8R&.6,2031 Be3 1,61 76 FSP -409 s_1 5758,4 5_2 }57,4 TH_ 2.21 ELI 1836,1 EL2 }05.2 ALF J77.02

LAUNCH CATE FEB 19 1969 FLIGHT TIME 210.00 ARRIVAL DATE SEP 17 1969

HELIOCENTRIC CONIC 01STANCE 601.814

RL 147.90 LAL .00 LOL |_0.18 VL 76.019 GAL 14.li _ZL 91,40 M4C_ 305.71 5MA L18.74 E(C .34083 INC 1.396_ vl 30.125

RP 107,60 LAP l.J3 LOP 95,90 VP }6,729 GAP 19,22 4ZP _,82 TAL |48,44 T_P 94,15 RCA 78.27 APO 159,21 V2 35.217

RE 202.227 GL -4.55 CP -1|.72 ZAL 39.56 Z_P 168.41 ETS 25817_ 74£ 1_'|5 ETE 189,57 ZAC 171.97 ETC 26.Od CLP 177.10

PLANE TOCENTRIC CONIC

C3 60.05_ VHL 7,749 CLA 17,33 RAL Jl_,Sl R_O 6569,1VEL 13,469 PTH 2,46 VHP |2,480 0PA 13,|6 R_P 93.6_ ECC 1,9_3
IN} LONG IN} RT AS(: IN} A}'MTH IN} TIME PO CST TIM IN} 2 LAT INJ _ LONG

16)0.70 .45 83.40 7 22 4} 2A58.9 -28,23 92.09

192,37 _49,15 63,_) 24 28 } 3960.4 7,79 185.54

79,24 ,67 84,19 8 49 l0 2164,3 -29.87 70.47
174,63 }48.}3 62.84 I 39 28 3730.2 9.25 167.84

58,2fl 1.12 86,26 10 14 4A 1881.8 -3A.15 49.00

16J.)5 346,0} 59192 2 25 16 35_5_4 12.94 154.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,SOT 57}4.8 _ 402,5 S_} 116.3 ST I_1.8 SR 307.0 S5 _31.?

RRT ,5096 RRf" ,4960 RTF ,9683 CRT -,3276 CRS ,3788 CST -.9983

S_B 5748,9 R_} '0009 RJ} ,9684 LSA 1977,0 MSA 2_.7 SSA 11.3

S(,1 5738._ .,_2 346.1 TH_ 2.06 ELI |9_4.5 EL_ 289.7 ALF 176.90

LNCH AZMTH LN_H TIME L-I TIME IN} LAT

9(3.00 6 3_ AA 3058.89 -27.60

gO.00 23 12 2 4560.36 11.39

100.00 8 3 6 2764,27 -29.37

100.00 0 _7 18 4330.21 1_.99

110.00 9 3} 23 2481.82 -34.00
110.00 I 13 30 4185,43 ]?,07

CIFFERENTIAL CORRECTIONS

TOE-1.45_8 TR_ 6.7489 TC3-1.355| BAU 1.0881

R_E .A006 RR_ .3480 RC3 -.0263 F_U ,00744
FOE -.4059 FR_ 1.6_|2 FC3 -.1072 8SP 19081

_OE 1.5070 8R_ 6.7579 8C3 1.3554 FSP -}97

LAUNCH 0ATE FEB 19 1969 FLIGHT TIME: _1_.00 ARRIVAL CATE SEP 19 1969

PELIOCENTRIC CONIC OISTAN_E 605,725

RL 147,90 LAL ,OO LCt. 150,18 VL 25,985 GAL 15,45 _ZL 91,69 M(_ }08.95 _A 118,55 EC( ,35759

RP I07,58 LAP 1,31 LOP 99,13 VP _6,712 G_P 20,30 _ZP 91,06 T_L 147,30 T_P 96,25 RC_ 76,16

RC 2113.860 GC -5.08 GP -11.05 ZAL _.12 ZAP 168.28 ETS _53._3 2AE 129.96 ETE 189.37 Z_C 169.89

PL_NETC, CENTRIC _ONIC

C3 69,353 VHL 8,328 0L_ 16,57 RAL 113,27 R_O 6569,} V£L 13,810 PTH 2,52 VHP 13,135 0PA t3,39

LNCH AZMTH LN(H TIME L-I TIME IN} LAT IN} LONG IN} RT AS_ IN} A2'NTH IN} TIME

gO.O0 6 49 0 3065.14 -27.55 101.15 4.25 83.18 7 }6 5

90.00 _3 I0 29 4623,51 13.25 196.0_ }52.71 64.75 24 27 32

100.00 8 J5 42 _772.63 -29.31 79.86 4.48 8}.87 9 1 55

1OO.6)O 0 Z6 ZA 4391,06 14.85 178.19 351.9_ 6}.76 1 39 }5

110.00 9 44 39 2494.}A -}3.94 59.L>Z 4.97 85.69 10 26 |A

110.00 1 13 56 4242.11 18.97 164,64 349,67 61.02 2 24 }8

0IFFERENTIIL CCRRECTIG_5 MI0-COLMSE EXECUTION ACCURACY

TOE-I,6789 TR_ 7.}$19 TE}-1.1141 B_U 1.0331 5GT 5712.1 _ _83,8 S(;} 11}.0

ROE .4138 RR_ .3560 RC} -.0188 FAU .00586 RRT .4916 RRF .4806 RTF .9717

FOE -.4399 FR_ 1.7640 re3 -.0731 8SP 189_7 _ 57_5.0 R23 .O014 RI3 .9717

80E ! .7291 8RA 7.3605 _C3 J .J|4} FSP -383 S_1 5715.2 SG2 334.| THA J .9(]

INC 1,6884 vl _').125

APO 160.95 v_' 35.225

ETC 2_.60 CLP 176.6")7

R_P 95.91ECC 2.1414

PO CST TIM IN} 2 LAT [NJ ? LONG

2465.| -78.21 97,54

4023.3 9.74 189.14

2172.6 -29.85 71.09

3791.| lJ.2I 171.30

1894.3 -3A.17 49.9fl

3642.1 14.96 157._?

ORBIT OETERM|NATION ACCURACY

ST 1960.6 _ _94.8 SS 551.2

CRT -.3588 CRS ,3983 CST -.9989

LS_ Z039.3 MS_ 775.A SSA 10.7

ELI 1963.5 EL? 274,8 ALF !76.H5

1824



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4, 1968-691

CLAUNCH DATE FEB 19 J969 FLIGHT TI_ 214.00 ARRIVAL DATE SEP _! J969

HELIOCENTRIC CONIC DISTANCE (_]9.260

RL 147.90 LAL .00 LOt. 150.19 VL 25.952 GAL 16.92 AZL 92.01HCA 312.18 SHA 118.37 ECC .3763! INC 2.0q8] V! 30.]25

RP 107.56 LAP 1.49 LOP 1O2.37 VP 36.696 GAP 21.51 AZP 91.35 TAL 146,27 TAP 99.45 RCA 73.83 APO 162.92 V2 35.232

RE 205,508 GL -5.56 GP -10,99 ZAL 36.94 ZAP 168.02 ET5 249.29 ZAE 129,70 ETE 189,16 ZA( 167,92 ETC Z0.37 CLP ]74.9_

PL4NCTCEENTRIC CONIC

C3 80.514 VHL 9.974 DLA 15.99 RAL 114.58 RAD 6569.6 VEL |4._:_8 PTH Z.59 VHP 13.869 0PA 13,57 RAP 98.08 ECC 2.3251

LNCH AZMTH LNCH TIME L-I TII_ IN! LAT IN! LONG IN! RT AS(: IN! AZ)4TH IN! TIM_ PO CST TIN JNJ 2 LAT IN! 2 LONG

90.DO 6 56 50 3074.43 -27.47 101.92 7.92 92.95 7 48 4 2474,4 -29.19 93.ZZ

90,00 23 9 6 4693.57 14,97 199.65 356.21 65.68 24 27 9 4093.6 11,57 ]92,63
!DO.DO 9 26 59 2793.73 -29.23 80.67 8.16 93.45 9 13 22 2183.7 -29,93 7!.91

!OO.O0 D 25 34 4449.51 16.58 191.67 355.44 64.77 I 39 44 3849.5 ]3.04 174.66

liD.DO 9 54 46 2509.06 -33186 60.36 9.71 85.02 10 36 35 1909_! -34.19 51.13

lID.DO I 14 17 4296.93 20.75 167.90 353.24 62.20 2 25 53 3696.9 16.96 160.93

DIFFERENTIAL CORRECTICYRS NI0-Ct:)URS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0£-1.9239 TRA 7.9969 TC3 -.8992 8AU .9681 9GT 5684.0 _ 363.8 S_3 109.7 ST 20!2.2 ,_ 282.5 55 572.9
R_E .4280 RRA .3601 RC3 -.O127 FAU .00427 RRT .4692 RRF .4608 RTF ,975! CRT -.3895 CRS .419(] CST -.9993

FD£ -.476l FRA 1.9529 FC3 -.0459 8SP 18978 ,_e 3695.6 R23 .0020 RI3 .9751 LSA 2095.0 MSA 260.2 SSA ]0.2

8¢£ ].9710 eRA 9.OO?iO 8C3 .8993 FSP -372 S(11 5686.6 SG2 321.1 THA 1.73 EL] 2015.2 £L2 259.8 ALF 176.92

LAUNCH DATE FEB 19 1969 FLIG_4T TIME 216.00 ARRIVAL DATE SEP 23 1969

HELIOCENTRIC CONIC
RL 147.90 LAL .00

RP 107.34 LAP 1.66

RE 207.111 GL -6.00

PLANETC(ENTRIC CCINIC

C3 94.032 VHL 9.697
LN,_ AZMTH LNCH TIME

90.00 7 7 17

90.DO 23 7 48
!00.00 8 36 56

]O0.DO O 24 46

110.00 10 3 42

llO.O0 ! 14 29

DISTANCE 612.327

LCL 150.18 VL 25.920 GAL 18.54 AZL 92.36 HCA 315 41 SNA 118.20 ECC .39733 IN( 2.3623

LOP 105.61 VP 36.679 GAP L_.86 AZP 91.68 TAL 145 38 TAP 100.79 RCA 71.24 APO 165,17

GP -10.74 ZAL 35.71 2AP 167,64 ETS 243.05 ZAE 129.38 ETE 188.94 ZAC 165.91 ETC !9.95

DLA 15.25 RAL llfi.7_ RAO 6569.8 VlE:L 14.676 PTH 2.66 VHP 14,694 0PA 13.70 RAP 100,20
L-I TIME IN! LAT IN! LONG IN! RT A_ IN! AZNTH IN! TIE PO CST TIM IN! 2 LAT

3086.32 -27.37 102.67 1|,44 82.44 ? 58 43 2486,3 -28.13
4740.99 16.55 _03.12 359.60 66.69 24 26 49 4141.0 13.26

2797.18 -29.|2 81.66 11.70 82.94 9 23 33 2197.2 -29.79

4505.36 18,17 185.06 359,86 65.85 I 39 51 3905.4 14.75

2525.68 -33.76 61.65 12.31 84.27 10 45 48 1925.7 -34.18

4349.63 22.38 171.12 356.7_ 63.46 2 26 59 3749.6 19.64

OIFrERIENTIAL CCRRECTICN5 NID-C.._URSE EXECUTION ACCURAC_

TDE-2.]825 TRA 8.7027 TC3 -.70_2 8AU .8865 ,_d_T 5651.5 _ 342.8 ,_3 106.6

ROE .4439 RRA .3597 RC_ -.0075 FAU .00255 RRT .4418 Rt_v .435_ RTF .9785

FOE -.5132 FRA 1.9313 FC3 -.0235 8SP 18959 SGB 5661.9 RZ3 .0027 R13 .9785

BOE 2.2272 eRA B.7]Ol 8C3 .7052 FSP -_2 S_1 965_.5 S_2 _07,4 THA 1.54

Vl _0.125

V_ 35.239

CLP 173.93

ECC 2.5475

IN! _ LONG

94.09

! 96 .DO

?2.92
177.93

52.43

163.99

ORBIT D[TERMINATICN ACCURACY

ST 2054.6 SR 270.5 SS 596.1

CRT -.4194 CRS .4397 CST -.9996

LSA 2142.3 MSA 245.4 .SSA 9.6

ELI 2057.7 EL2 245,3 ALV 176.80

LAUNCH DATE FEB 19 1969 FLIGHT T|M[ 218,00 ARRIVAL DATE SEP 25 |969

HELIOCENTRIC CONIC DISTANCE 614.904

RL 147.90 LAL .DO LOL 150,18 VL 25.89! GAL 20.35 AZL 92.76 HCA 3]8.65 S_A 119,D4 ECC .42099 INC 2.7599 V] 30.1?5

RP 107.53 LAP 1.82 LOP 108,_6 VP 36.664 GAP 24.40 AZP 92.07 TAL 144.64 TAP 103.29 RC_ 68.35 APO !67.73 v2 35.243

RE 208.690 GL -6.38 GP -10.59 ZAL 34.75 ZAP 167.10 ETS 237.89 ZAE 128,99 ETE 198.72 ZkC 163._6 ETC 17.77 CLP !72.60

PLANETOCENTRIC CONIC

C3 110.490 VHL 10.511DLA 14.69 RAL 116.71RAO 6570.1 VEL 15.226 PTH 2.73 VHP 15.630 OPA 13.79 RAP !02.24 ECC 2._18a

LNCN AZNTH LNCH TIN[ L-r TIMiE IN! EAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TrN IN! 2 EAT IN! _ LONG

90.00 7 16 20 3]00.44 -27.24 103.68 ]4.78 81.95 9 8 O 2500.4 -28.07 95.J2

90.00 23 6 33 4795.34 17,98 206.47 2.86 67,75 24 26 29 4195,3 14.81 199.23

1(30.O0 9 45 34 28!2,64 -29.99 82.79 15.06 82.36 9 32 27 22]2.6 -29.74 74.06

1130,O0 0 23 56 4558.57 19.61 188.33 2.14 66.98 I 39 54 3959.4 16.33 IS!.OP

110.OO 10 11 28 2543.87 -33.62 63.05 15.73 83,45 10 53 52 1943.9 -34.]7 53.85

110,00 1 14 32 4399,90 23.88 ]74.25 .09 64.78 2 27 52 3799,9 20.29 166.9_
OIFFE_NTIAL CORRECTIONS MIO-COURS£ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

T1_-2,4_71 TRA 9.4716 TO3 -._311 8AU .184_ SGT _614.8 _ 321.0 _G3 103.7 ST 2097.7 SR 258,6 S5 621.6

ROE ,4616 RRA .3§34 RE3 -.0035 FAU .00064 RRT .407_ RR_ .4042 RTF .9817 CRT -.4470 CRS .4611 .CST -,9998
FOE -.33_O FRA 2.0610 Re3 -.0050 8SP 18917 SGB 5623.9 R_3 .0035 R13 .98!7 LSA 2191.4 MSA 231 .I SSA 9,!

_OE 2.5OO1 eRA 9.4782 BE3 .3311 FSP -352 SGI 5616.3 SG2 293.1 THA 1.34 ELl 2091.0 EL2 231 .O ALF !76.79

LAUNCH OATE FEB 19 1969 FLIGHT TIME L_"_O.ZIO ARRIVAL CATE SEP 27 !969

HELIOCENTRIC CONIC

RL 147.90 LAL .DO

RP 107.31 LAP 1.98

RE 210.244 GL -6,73

PLANETOCENTRIC CONIC

C3 1,_0.715 VHL 11,433

LNCH AZHTH LN?....H TIME
90.00 7 23 58

90.00 23 5 17

I00.00 9 52 5i

1OO,OO 0 23 1

110,00 10 18 0

110.{30 I 14 21

CIFFERENTIAL CCRRIECTION$

TDE-2,7447 TRA!0.3199 TC3 -.3744 BAU .6542

ROE .4820 RRA .3399 RE3 -.0004 FAU-.0OI59

FOE -.5920 FRA 2.185] rC3 .0105 _,_ 18739
BOE 2.7867 BRA10.3245 BC3 .3744 rsP -340

DISTANCE 616.533

L_L 150.18 VL 25.863 GAL 22.39 AZL 93.21HCA 321,88 5_A 117.89 ECC .44773 INC 3.2!19 Vl _.!25

LOP 112.10 VP ]6.649 GAP 26.15 AZP 92.53 TAL 144.10 TAP 105.98 RCA 65.JI APO !70.67 v2 35.24_

GP -10.46 7AL 33.97 ZAP 166.41 ETS 232.85 ZAE 129.48 ETE 188,47 7AC 162.DO ETC 16.9_ CLP 171 .2_

DLA 14,19 RAL 117,51 RAO 6570,4 VEL 15.876 PTH 2.81 VHP 16.696 DPA 13._ RAP 104.J9 ECC 3.!512

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3116.46 -27,08 104.83 17.91 81.39 9 15 55 2516.5 -27.99 96.2_

4846,]O 19.27 _9.66 5.94 68.84 24 26 4 4246.3 16.21 202.31

2829.79 -28.83 84.04 18.21 81.72 9 40 l 2229.8 -_9.67 75.33

4608.20 20.91 191.46 5.25 68.14 1 39 49 4009,2 !7.76 I_4.O9

2563.37 -33.46 64.55 18.95 82.57 11 0 44 !963.4 -34.13 55.37

4447.39 25.22 177,29 3.28 66.12 2 28 29 3947.4 2!,7_ !69,83
MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5_74.6 SGR 296.7 SG3 113(3.9 ST 21!0.3 SR 247.2 SS 649.7

RRT .3638 Rf_ ._633 RTF .9849 CRT -.4752 CRS .4932 CST -.9999

S_ 5582,6 R_3 .004_ R13 .994_ LSA 22!1.2 MSA 2!7.2 SSA 9.5

SG] 5575.7 S_2 278.2 THA 1.12 ELI 2113.6 EL2 217.2 ALF 176.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4, 1968-69

LAUNCH CATE F£B ?0 1969 FLIGHT TIN_ 70.00 ARRIVAL CATE MAY l ]969

DISTANC£ 186.827

LOL 151.19 VL 27.066 GAL -8.24 AZL 88.72 H(A

LOP ?34.47 VP 37,249 GAP -II.01 AZP 89,85 TAL

GP 15.66 7AL 141,46 ZAP 19.5_ £TS 310.68 ZA£

HEL]CEENTR]E ECI41ZC

RL t47.95 LAL .00

RP _O8o38 LAP J.27

RE 52.697 GL 6.30

PLANE TOCENTRIC CONIC

C3 29.600 VHL 5.441

LNCH AZMTH LN(H T|_

543.00 O 35 2

90.00 I4 56 54

100.00 2 I I

100.00 16 13 36

JI0,00 3 19 50

II0.00 17 11 16

83.29 SMA 125.00 ECC .23134 INC 1.2773 Vl 30.119

210.06 TAP 293.35 RCA 96._8 _PO 153.92 v2 34.967

147.07 ETE 16.96 ZAC |28.23 ETC 149.83 CLP -||.ST

0LA 9.47 RAL 6.02 RA0 6568.2 ¥EL 12.287 PTH 2.21 VHP 7,793 0PA 28,43 RAP 34.69 ECC _ .4871

L-I TIN£ INJ LAT |NJ LONG INJ RT A,_ INJ A_TNTH INJ TIN_ PO CST TIN INJ 2 LA T rNJ ? LONG

2608.50 -26,72 _8.01 232.44 g9.59 I 18 31 2_308.5 -25.17 59.70

4656.44 J4.2J |98.02 232.07 65.24 16 14 31 4056.4 10.75 J9J.O5

2331.17 °28.06 47.35 237.18 100;75 2 39 53 1731.2 -26.29 39.00

4409.0| 15.39 179.25 231.49 64.05 17 27 5 3809.0 11.78 172.32

2084.5] -31.5! 27.75 236.3J 104.00 3 54 35 1484,5 -29,27 |9.26

4228,4I 18.52 163.84 09.78 60.74 18 21 45 3628.4 14.48 157.O5
MID-COURSE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

SOT 646.9 S(,R 458.6 _3 ll9.7 ST 229.9 SR 365.4 SS 101.5

RRT .3371RRF' -.43A8 RTF -,6381 CRT .8109 CR$ -,6272 CST -,9173

5r..B 793.0 R"Z3 -.0747 RJ3 -.6753 LSA 421.9 HSA 133.1 SSA ]0.6

S(;I 677.3 S(;2 4|2.4 THA 21.93 ELI 415.1 EL2 118.4 ALF F_3.32

FLIGHT TIME 72.00

DIFFERENTIAL CORRECTIONS

TOE -.1965 TRA -._O91 TC3 .4747 BAU .1997
ROE -.3415 RRA .2011 RE3 .1717 FAU .04231

FOE -.1073 FRA -.2847 F(3-I.2373 BSP 1847

BOE ,3940 BRA .3688 6C3 .5048 FSP -]O5

LAUNCH OATE FEB LM_ 1969 ARRIVAL OATE NAY 3 1969

- HELIOCENTRIC CONZC OISTANCE 193.589

RL 147.93 LAL .OO LCL 151m19 VL 27.230 GAL -8.20 AZL 88.91 _ 86.48 5HA 126.O6 ECC .22326 INC 1.0933 Vl ]0.119
; RP 108,42 LAP 1.09 LOP 237.66 VP 37.356 GAP -10.12 AZP 89.93 TAL 211.52 TAP _9W9.00 RCA 97.92 APO 154.21 V2 34.954

RE 54.398 GL 5.53 GP 16.70 ZAL 142.99 ZAP L;_'_.OI ETS 315.00 ZAE 146.35 ETE 19.07 ZAC 12_.02 ETC 14_.85 CLP -14.54

PLANE TCK_ENTRI ( CONIC
C3 28.455 VHL 5.334 DLA 8.I9 RAL 4.99 RAO 6568.1 VEL 12.24! PTH 2.20 VHP 7.324 0PA 29.57 RAP 34.70 ECC ].4683

LNCH AZMTH LN(H TIME L-I TIME IN| LAT INJ LONG INJ RT A,Tw_ INJ A2'MTH INJ TIM_

90.00 O 41 4 2557,32 -26.14 64.39 235.12 101.29 I 23 41

90.00 |4 42 42 4687.90 15.09 199.91 2_O,52 65.75 16 0 50

100.00 2 6 22 2282.19 -27.39 43._6 234.83 102.47 2 44 24
100.00 16 0 5 4438,26 16.25 180.99 229,97 64.56 17 14 3

; IlO.OO 3 23 39 2040.35 -30.74 24.34 233,87 105.73 3 57 39

110.00 16 59 J7 4252.81 19.32 165._ L_28.32 61.24 18 lO 10

OIFFERENTI_L CORRECTIONS NIO-COUR_E EXECUTION ACCLMACY

T6¢ -.1832 TR_ -.1938 TC3 .5063 B_U .2082 SGT 657.3 SGR 424.5 $G3 134;B

ROE -.3276 RRA .2101RC3 .EO82 FAU .04640 RRT .3735 _ -.4867 RTF -.6461

FOE -.1553 FRA -.3415 re3-1,4118 BSP 1921 _(;_ 8J0.7 R_ -.O8_ R13 -.6926

802 .3754 BRA .3612 9C3 .5474 FSP -350 $GI 696.0 $62 415.7 THA 24.I9

PO CST TIM INJ 2 LAT INJ 2 LONG

1957.3 -24.32 56.20
4087.9 1).69 192.8_

168_.Z -25.40 35.63

3_3_.3 12.69 174,01

1440.3 -28.27 16.21

3652.8 15.34 |58,43

ORBIT OETERNINATION ACCURACY
ST 219.3 SR 358.6 Sfi |30.1

(RT .7985 CRS -.6895 CST -.9477

LSA 416.9 MSA 137.! SS_ 32.2

ELI 403.6 EL2 117.3 ALF 61.32

LAUNCH OATE FE_ ?O 1969 FLIGHT TIME 74.00 ARRIVAL CATE NAY 5 1969

HELIOCENTRIC CONIC 0ISTANCE 200.334

RL 147.93 LAL .00 LOL 151.19 VL 27.376 GAL -8.|7 AZL 89.09 PhCA 89.66 SMA 127.02 ECC ,21622 INC .9108 VX 30.I19

RP 108.45 LAP .91 LOP 240.85 VP 37.451 GAP -9.27 AZP 89.99 TAL 212.92 TAP 302.58 RCA 99.56 APO 154.49 V2 34.94?

RC 56.186 GL 4.71 GP 17.86 ?AL 144,4l ZAP 24.73 ETS 318.59 ZAE 145.82 ETE 21.41 ZAC 127.63 ETC 147.91 CLP -I7.40

PLANE TOC_NTR]C CONIC

C3 27.505 VHL 5.245 CLA 6.9! RAL 4.09 RA0 6568.1 VEL 12.202 PTH 2.19 VHP 6.887 CPA 30.75 R_P 34,52 ECC 1.4527

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ ATNTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

90.00 O 47 26 2507.85 -25.44 60._4 2_3.07 102.8_ ! 29 14 1907.9 -23.41 52.86

90,00 14 29 7 4720,43 |5.99 201.87 229,22 66.32 15 47 48 4|2'0,4 12.66 194,78

I(30.00 Z 12 5 2234,85 -26.65 40.54 232.74 104.07 2 49 20 1634.9 -24.45 32.43

JOO.O0 15 47 10 4468.67 17.13 J82.82 228.69 65.JZ 17 I 39 3868.7 13.64 |75.78

J10.00 3 27 52 1997.68 -29.91 21.49 231.70 107.38 4 I 10 1397.7 -27.24 ]3.31

IIO.OO 16 47 52 4278.61 2{3.16 166.80 227.09 61.79 17 59 l| 3678.6 16.23 159.88

CIFFERENTIAL CORRECTION5 MIO-COUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.1696 TRA -.2_09 TC3 .532| BAU ,2161 S_T 664.4 SGR 493.9 SO3 151.6 ST 207.9 SR 349,2 55 161.8

ROE -.3125 RRA .2L_04 RE3 .2496 FAU .OtY094 RRT .4096 RRF -.5410 RTF -.6505 CRT .7804 CRS -.7266 CST -.9629

FOE -.2121 FRA -.4O36 FC3-1.6034 BSP 1989 SGB 827.9 R_3 -.1030 R13 -.7093 LSA 412.3 MSA 142.2 SSA 33.5
_OE .3556 BRA .3570 8(3 .5878 FSP -402 S(;I 713.8 S¢2 419.4 THA 26.84 ELI 389.3 EL2 116.6 ALF 62.39

LAUNCH {)ATE FEB 20 1969 FLIGHT TIME 76.00 ARRIVAL CATE MAY 7 1969

HCLIOCENTRIC CONIC

RL 147.93 LAL .00

RP 108.49 LAP .7_
RC 58.051GL 3.84

PLANETOCENTRIC CONIC

C3 26.716 VHL 5.169

LNCH AZMTH LNCH TIME

90.00 0 54 10

90.00 14 16 13

IO0.00 2 18 10

I(30.00 15 34 54

110.O0 3 32 31

110.O0 16 37 4

OIFFERENTIAL CORRECTIONS
TOE -.1549 TRA -.2691 TC3 .55_0 BAU .2242

ROE -.2954 RRA .2323 RC3 ,29_8 FAU ,05601

FOE -.2798 FRX -.4724 FC3-1.8151B,% ° 2087
BOE .3336 (_A .3555 BC3 ,6276 FSP -462

0IST_N(E 207.057

LOL 151.19 VL 27.505 GAL -8.14 ATL 89.27 INCA 92.85 SMA

LCP 244.03 vP 37.534 GAP -8.46 AZP 90.04 TAL 214.25 TAP

GP 19.12 _L 145.71 ZAP 27.68 ET$ 321.62 ZAE 145.44 ETE

127.89 ECC .ZIOI0 INC .7285 Vl ]0.119

307.09 RCA 101,02 APO 154.75 V2 34.929

24,04 _AC 127.04 ETC 147.O_ CLP -20.4J

OLA 5.62 RAL 3.32 R_O 6568.1 VEL 12.169 PTH 2.18 VHP 6.483 OPA 31.99 RAP 34,13 ECC _.4397

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A5"NTH INJ TIME PO CST TIM INJ 2 L_T INJ ? LONG

2460.04 -24.67 57.65 2_1.26 104.36 1 35 10 _SC_,O -22.45 49.68
4753'77 16.89 _O3.90 228.16 66.93 15 35 27 4153._ 13.63 196.75

2189.10 -25.85 37.37 230.91 105.55 2 54 40 1589.1 -23.47 ?9.39

4499.94 18.02 184.72 227.64 65.74 16 49 54 3899,9 14.59 I77.61

1956.45 -29,03 18.60 229.80 108.89 4 5 7 1356.5 -26.18 lO,5_

4_O5,35 21.0J 168.41 226.10 62.40 17 48 49 3705.4 17.15 161 .41

HI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

,_T 668.0 SGR 518.0 S(;3 170.5 ST 194.6 SR 336.7 SS 197.5

RRT .4452 RRr -.5970 RTF -.6537 CRT .7542 CRS -,7481 CST -,9692

$GB 845.3 R23 -,1168 R13 -.7283 LSA 408.8 MSA 14_,l 5SA 34,4

S(;I 731.5 SO2 423.5 THA _0.00 ELI 371.2 EL2 115.9 ALF 63.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69)

LAUNCH CATE FEB 20 1969 FLIGHT TIME 7H.00 ARRIVAL OAT? MAY 9 X969

HELIOCENTRIC CONIC DISTANCE 213.757

RL 147.93 LAL .00 LOC 151.19 VL 27.618 GAL -8.12 AZL 89.45 HCA 96.03 _A 128.66 ECC ,20480 INC .5454 VJ 30.J19

RP 10H.53 LAP .54 L_ 247.21 VP 37.605 GAP -7.69 AZP 90.06 TAL 215.48 TAP 311.51 RCA 102.31 APO 155.01 V2 34.917

RE 59.985 GL 2,92 GP 70.51 ZAL J46.H8 ZAP 30.86 £T$ 324.25 ZAE 145.2! £TE 27.00 ?AC 126.23 ETC 146.19 CLP -23.57
PLANE TOCENTRI ( CONIC

C3 26.056 VPIL S.I05 0LA 4.35 RAL 2.68 RAD 6568.! VEL J2.|4£ PTH 2.18 VHP 6.I11 0PA 33.27 RAP 33.49 £CC 1.4288

LNCH 4ZNTH LN_H TIME: L-[ TII,4_ JNJ LAT [NJ LONG INJ RT ASC INJ ATI4TH TNJ TIME: PO (ST TIM INJ 2 LAT INJ 2 LONG

90.00 1 I 17 2413.75 -23,65 $4.51 229.71 I05.73 I 41 )(3 1813.8 -21.46 46.65

90.00 I4 4 1 4767.67 17.79 205.99 227.33 67.60 15 23 48 4187.7 14.60 198.77

1130.OO Z 24 40 2144.81 -25.01 34.35 229.33 I06.93 3 0 24 1544.8 -22,45 26.49

1130.OO 15 23 19 4531.85 18.90 186.68 226.83 66.40 16 38 51 3931.8 15.55 179.49

110.O0 3 37 35 1916.56 -26.J2 15.86 228.16 110.28 4 9 32 1316.6 -25.10 7.98

110.OO 16 26 53 4332.64 21.67 170.08 225.34 63.05 17 39 6 3732.8 18.08 163.00

01FFERENTIAL CCRR_CTIONS MI0-COURE EXECUTION ACCURACY C_(3IT OFTERNINATION ACCURACY

TOE -.1423 TRA -.2623 TC3 .5634 BAU .2310 SGT 665.9 .SC,R 547.6 SC,3 190.9 ST 193.5 SR 321.2 HS 235.0

RD£ -.2763 RRA .2455 RC3 .3496 FAU .06147 RRT .4750 RR_ -.652I RTF -,6485 CRT ,7193 CR$ -.7577 CST -,9696

FOE -.3569 FRA -.5442 FC3-2.0425 BSP 2145 S(,B 662.2 KrZ3 -.1329 R13 -.7455 LSA 408.7 14SA 154.4 S.SA 34.9
HOE .31OH 8RA .3592 BC3 ,6630 FSP -525 HG| 747.6 SG2 429.1 THA 3_75 EL| 351 .I EL? 116.6 ALF 64.68

LAUNCH OATE FEB L:'O 1969 FLIGHT TIME 80.00 ARRIVAL gATE MAY 11 1969

HELIOCENTRIC CONIC

RL J47.93 LAL .00

RP JOH.57 LAP .36

RC 61.981 GL 1.96
PLANETOCENTRIC CONIC

C3 ?5. 503 VHL 5.O50

LNCH AZHTH LNCH TINE

90.00 1 8 47

90.00 13 52 28

JO0.O0 ? 31 33

10(3.00 15 12 23
110.OO 3 43 6

110.00 16 17 2(]

0ISTANC£ 220.431

LOL 151.19 VL 27.716 GAL -B.JO AH'L 89.64 HCA 99.21 SMA

LCP 250.39 VP 37.667 GAP -6.96 AZP 90,06 TAL 216.61 TAP

GP 2_.03 ?AL 147.91 ZAP 34.25 ET$ 326.56 ?AE I45.08 ETE

129.34 ECC .20023 INC .3600 VJ ]O.119

315.62 RCA 103.44 APO 155.24 V? 34.906

30.36 ZAC 125,19 ETC 145.47 CLP -26.92

0LA 3.06 RAL 2.17 RA0 65M.0 EL |2.|19 PTH 2.17 VHP 5.771 (_PA 34.60

L-] Title INJ LAT INJ LONG INJ RT /iS(: |NJ A?NTH INJ TIME PO CST TIM

2368.80 -22.99 51.49 _8.39 107.01 I 46 15 1768.H

4622.02 18.66 2136.13 226.72 68.31 15 12 50 4222,0

2101.80 -24.13 31.46 _27.99 108.20 3 6 35 1501.8

4564.25 19.77 188.70 226.24 67.11 16 28 27 3964.3

1677.69 -27.18 13.24 _6.76 11i.57 4 14 24 1277.9

4360.92 22.73 171.6! _4.79 63,75 17 30 1 3760.9
OIFFERENTIAL CORRECTIONS

TOE -.J3OH TRA -.2591 TC3 ,5642 BAU .2376

ROE -.?545 RRA .26OO RC3 .4069 FAU .06737

FOE -,4457 FRA -.6194 rC3-2.2669 BSP 220_.
HOE .2861 BRA .367! 8C3 .6968 FSP -595

R4P 32.59 (_CC 1.4197

INJ _ LAT INJ 2 LONG

-213.44 43.75
15.56 200.83

-?l .41 ?3.72

16.50 JBI .43

-24.01 5.51

I9,01 164.65

CRS|T 0FTERI41NATION ACCURACY

ST 173.5 5R _O2.2 SS 275.4

CRT .6715 CRS -.7572 CHT -.9651

LSA 412,7 MHA 160.4 SSA 35.0

ELl 327.7 EL2 118.6 JLF 65.51

MID-(CURSE EXECUTIGN ACCURAO'

S_T 658.4 .S(,R 564.1 ..¢(,3 213.2

RRT ,4973 RR_ -.7050 RTF -.6367

S_B BBO.! R23 -.1410 R13 -.7643

SGJ 764.2 SG2 436,6 THA 38,22

LAUNCH [}ATE FEB 20 1969 FLIGHT TIME 82,00 ARRIVAL CATE M4Y 13 1969

HELIOC[NTRIC CONIC

RL 147.93 LAL -00

RP 108.60 LAP .17

RC 64,032 GL ,94

PLANE TOCENTRI C CONIC

C3 _5.038 VHL 5.O04

LNCH AZHTH LNCH TIME

gO,O0 1 16 4?

9(3.00 13 41 34

lOO.OO ? 30 53

]00,00 15 2 4

110.00 3 49 4

110,00 16 B 23

LCL 151.19 VL 27,801 GAL

LOP 253.57 VP 37,719 GAP

GP 23.67 ?AL 148.80 ZAP

01STANCE 227.078

-8.08 AZL 89.83 HCA 102.38 SMA

-6.26 AlP 90.04 TAL 217.62 TAP

37.87 ETS 328.74 ZAE 145.01ETE

129.94 ECC .19629 INC .1715 Vl 30.119

320.01 RC4 104.43 4PO 155.45 v? 34.894

34.17 ZAC 123.92 [TC 144.87 CLP -30.46

CLA 1.81 RAL 1.80 RAO 6568.0 VEL 12.|00 PTH ?.17 VHP 5.462 CP4 35.96

L-I TIN? INJ LAT INJ LONG INJ RT 45C ]NJ AH"NTH INJ TIME PO CST TIM

2324.95 -22.08 48.60 227.29 108;19 I 55 27 1724.9

4856.78 19.52 210,32 226.32 69.07 15 2 31 4256.8
2059.H5 -23.21 ?H.69 ?26.88 109.39 3 13 13 1459.9

4597.11 20.63 190.76 225.66 67,87 16 IH 41 3997.1

1840.2'0 -26.22 10.74 2_5.60 112.77 4 19 44 1240.2

4369.52 23.58 173.60 224.45 64.50 17 21 32 3789.5

OIFFERENTIAL CORRECTIONS

TOE -.1195 TRA -.25_H TC3 .5561BAU .2450

RCE -,2789 RRA .7763 RC3 .4757 FAU ,0737!

FOE -,5486 FRA -.6981 FC3-2.54H5 BSP 2296

80E ,25H2 BRA .3785 Be3 ,7318 FSP -675

RAP 31.39 ECC 1,4121

INJ 2 LAT INJ ? LONG

-19,39 40.96
16,51 ZO2.94

-70.35 71.O6

17.44 183.4J

-22.90 3.15

19.95 166,34

CRHIT DETERMINATION ACCURACY

ST 164.J SR 279,1 SS 319.4

CRT .6041 CRS -.7452 CST -,9549

LSA 422.4 MSA 165.0 $SA 34.9

ELJ 300.1 EL2 121,6 ALF 66.33

MI0-COURSE EXECUTION ACCURACY

SGT 645.3 SGR 628.9 S_3 237,2

RRT .5101 RRF -.7544 RTF -.6168

SGB 901.0 RZ3 -.1540 R13 -.7870

$61 783.1 _2 445.7 THA 43.56

LAUNCH OATE FEB 20 1969 FLIGHT TIME 84,00 ARRIVAL CATE MAY 15 1969

HELIOCENTRIC CONIC

RL 147.93 LAL ,00

RP lO8,64 LAP -,02

RE 66,131 GL -.12

PLANE_TOCENTRIC CONIC

C3 74.642 VHL 4.964

LNEH AZHTH LN(H TIME
90,00 I 25 6

90.00 _3 31 15

10(3.00 2 46 42

10(3.00 14 52 21

Jig,OH 3 55 32

110.00 16 O 0

OISTAN(E 233.696

LCL 151.19 VL 27.874 GAL -8.05 AZL 90.02 H_A 105,56 S_4A 130.46 ECC ,19289

LEP 256.74 VP 37.762 GAP -5,59 A?P 89,99 TAL 216,51 TAP 324,07 RCA 105.29
GP 25.45 ?AL 149.53 ZAP 41,70 ET$ 330,79 ZAE 144.96 £T£ 38.47 ZAC 122.40

OLA .55 RAL 1.56 RA0 6568.0 VEL 12.084 PTH 2.16 VHP 5.1H7 OP4 37.35

L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AH'MTH INJ TIME PO CST TIM

2281.91 -21.14 45.79 226.41 109.29 2 3 8 1681.9

4891.98 20.36 212.56 2_6.12 69.89 14 52 47 4292.0
2018.71 -_2.25 26.01 225.98 110.49 3 _ 71 1418.7

4630.42 21.47 192.86 _25.66 68.68 16 9 31 4030.4

1_03.27 -25.22 8.33 224.66 113.88 4 25 35 1_3.3

4418.62 24.42 175.44 224.31 65.30 17 13 39 3818.6

ClFFERENTIAL CORRECTIONS

TDE -,1175 TRA -.2647 TC3 .5332 BAU .2521

ROE -,1999 RRA .7934 RC3 ,5491FAU ,06019

F0£ -.6616 FR4 -.7743 FC3-2.8173 8SP 2366

BO£ ,Z794 BRA .3951BC3 .7654 FSP -755

MI0-COURH£ EXECUTION ACCURACY

,%T 624.8 SGR 682.0 SG3 262.1

RRT .504_ RRF -.79_0 RTF -.5H47

.5G8 924.9 R_3 -.1547 R13 -.8107

$61 603.8 SG2 457.7 THA 49.9_

INC .OJ�H vl 3{'}.119

APO 155.62 V2 34.883
ETC 144.44 CLP -34.72

RAP 29.86 ECC J,4056

INJ 2 LAT INJ 2 LONG

-18.37 38.76

17.44 _05.10

-]9.2_ 18.49

]8.3H 185.44

-?1.78 .87

20,98 168.08

ORBIT DETERMINATION ACCURACY

ST 159,7 SR 252.6 SS 364.6

CRT .5J8_ CRS -.71HO CST -.9418

LSA 439.3 MSA 167,6 SSA 34,5

ELI _70.2 EL2 127.7 ALF 66,25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69b

LAUNCH CATE rED 20 J969 FLIGHT TII_ 06.00 ARRIVAL DATE MA_ j7 1969

HELIOCENTRIC CCNIC

RL |47.93 LAL .00

RP 108.67 LAP -,21

RC 68.274 GL -1.24

PLANE TOCENTR l C CONIC

C3 24,305 VHL 4.930

LNCH A_NTH LNCH TINE

90.00 2 34 2

90.00 13 21 28

200.00 2 55 3

I00.00 14 43 9

110.00 4 2 32

120.00 15 52 9

LOL 151.19 VL 27.936 GAL

LL%° 259.92 VP 37.798 GAP

GP 27.36 7AL 150,11 ZAP

01STANCE 240.284

-8,02 47L 90.22 M'CA J08,73 S_A
-4.96 AZP 89,93 TAL 219.27 TAP

45.75 ETS 33_._2 ?A£ 144.86 ETE

OLA -,72 RAL 1.45 RAD 65_N9.0 VEL 12.070 PTH 2.16 VHP

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH

2239.38 -_0116 43,06 225,74 1t0.3J

4927,74 21.18 214.86 226.12 70.76

1978.06 -21.26 23.39 225.29 111.52
4664,29 22,29 19S.06 22S.69 69.55

1766,83 o24.19 5._3 223.93 114.92

4448.29 25.25 177.35 2"24.37 66.15

130.90 £CC .18997 INC ,2197 VJ 30.219

328.00 RCA 106.03 APO 155.77 VE 34.873

43.28 ZAC 120.64 ETC 144,18 CLP -38.21

4.944 DPA_ 38.76 RAP 27.98 ECC 1.4000
IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

2 J1 22 1639.4 -17.22 35.62
14 43 36 4327.7 18.37 207.3?

3 28 I 1378.1 -18.15 15.98
16 0 53 4064,3 19,30 J87.54

4 3l 59 1166.8 -2%3.63 358.66

17 6 18 3848,3 21.81 169.88

01rrER£NTIAL CORRECTIONS M|D-(.CI._R,'_E [}ECUTICIN ACCURACY

TOE -,|090 TRA -.2761 TC3 .49_2 BAU .2605 .f_T 598.7 _ 744.1 ,%3 287,6

R0E -,1666 RRA ,3110 RE3 ,6297 FAU .08673 RRT ,4765 RRF -.8357 RTI r -,5316
FOE -.7859 FRA -.8456 FC3-3.0894 8._P 2454 ._8 955.0 R23 -.|432 R13 -,8372

mE .1991 8RA .4159 0C3 ,8017 FSP °838 $G1 8._0.5 SG2 47|.6 THA 57.35

LAUNCH DATE FEB 20 1969 FLIGHT TIME 88,00

P_LI(XENTRIC CONIC 0I$TAN(E 246,042

RL 147,93 LAL .0_ LOt. 151,19 VL 27._7 GAL -7.9_ AZl. _0,43 piCA 111,90 SMA I31,27 £CC .18745

RP 108.70 LAP -,40 LOP 863.09 VP 37.827 GAP °4.35 tIP 89.04 TAL 219.90 TAP 331.80 RCA 106.66

RE 70.456 GL -2,41 GP 29,38 ZAL 1_0._3 2AP 49,98 £TS 354.89 ZN_ 144.65 ETE 48.62 ZAC 118.65

PLANETC(ENTRIC CON|C

C3 24,016 VHL 4.901 OLA °1.99 RAL 1.48 RA0 65_1t.0 VEL 12.058 PTH 2.|6 VHP 4,734 0PA 40.16
LNCH AZMTH LNCH TIME L-I TIME IN! LAT |NJ _ |NJ RT A_wC IN! AZNTH IN! TIME PO (ST TIM

90.00 I 43 35 2196.99 -19.14 40.37 _3.27 111.28 2 20 12 J597.0

90.00 13 12 8 49(>4.28 21.98 217.24 L:_'_6.31 71.69 I4 34 52 4364,3

100.00 3 4 0 1937.58 -20.23 20.83 L>24.80 112,49 3 }6 17 1357,6

I(30.00 14 34 24 4698,92 23;09 |97.32 _5.90 70,47 15 52 43 4098.9

110.00 4 10 ? 1730,60 -23,14 3,71 _3.40 115,B9 4 38 58 J130,6

110.O0 15 44 46 4478.66 _.07 179.33 L_4,63 67,06 16 59 _5 _878.7
DIFFERENTIAL CORRECTIONS NI0-r.O.IR_E E]_ECUTION _CCURACY

TOE -.I086 TRA °.2918 TC3 .4460 BALI .2714 _i_T _69.0 _ 816,2 ,f_3 313.4

ROE -.2279 RRA .3L_95 RE3 .7180 FAU .09323 RRT .4200 RRIr -.8676 RTF -,4549
rOE -.92_O FRA -,9121 rc3-3._r_8 O,SP 2595 _ _5.0 /_3 -.1160 R13 o.8655

BOE .1678 8RA .440| BE3 .0453 FSP °927 _1 81_,6 _ 485.2 THA 65.64

ORBIT D£TERNINATION ACCURACY

ST 159.8 SR 222.7 SS 411,8

CRT .4033 (R$ -.6668 CST -.9265

LS_ 464.1MSA 167.8 SSA 34.0

ELI 237.3 EL2 137.2 ALF 65.00

ARRIVAL DATE MAY 19 1969

IN( .4265 VJ 30.119
4PO 155.88 V_ 34.862

ETC 144.13 CLP -42.44

RAP 25,74 ECC 1.3952

IN! 2 LAT IN! 2 LONG

-16,O8 33.03

19.28 _O9,6]
-17,00 13.52

L_.22 189.70

-19,46 356.50

22.73 171.75

ORBIT OETERNINATION ACCURACY
ST 163,7 5R 190.2 SS 462.2

CRT ,2384 CR5 -.5687 CST -,9113

LSA 498,0 MSA 165.7 SSA 33._

ELl 200,6 EL2 150.7 ALF 61.15

L_UNCH GATE FEB ZO 1969 FLIGHT TIW£ 90.00

HELIOCENTRIC CONIC

RL 147.93 LAL ,00

RP 20H.73 L_P -.58

_C 72.672 GL -3.66

PL_N[TO_ENTRIC CONIC

C3 _3.769 VHL 4,875

LNCH AZMTH LN(H TIME

90.00 2 53 49
90.00 13 3 9

200.00 3 13 37

200.00 14 26 1

210.00 4 |8 21

2]0.00 15 37 47

ARRIVAL OATE NAY 22 1969

OlST4NCE 253.368

LCX. 151.19 VL 28.028 GAL -7.96 AZL 90.64 PiCA 115.07 S_A 131.57 ECC .1852_

LOP 266.26 VP 37.848 GAP -3,77 AZP 09.7_ TAL 220,39 TAP 335.46 REA 107.20

GP 31.51 ZAL 150.78 ZAP 54,39 ET$ _7,01 ZA£ 144.25 ETE 54.43 ?4( 116.44

INC .642_ Vl 30.119

APO 155.95 v2 34.853

ETC 144.31CLP -46.92

OLA -3.28 RAL 1.64 RAO 6568.0 VEL 12.040 PTH 2,15 VHP 4,559 OPA 41.53

Lo| TIWE IN! LAT IN! LONG |NJ RT A.ewC |NJ kZNTH IN! TIME PO (ST TIN

_|54.34 -18.06 37.70 _4._ 112.18 2 29 43 1554.3

5001.85 22.77 219.72 226,69 72,69 14 26 31 4401,9

1896.89 -19.15 18.29 L_24.51 113.40 3 45 14 1296,9

4734.54 23.88 199.67 L_6.30 71.47 15 44 56 4134.5

1694,25 -2"2.04 1.46 223.06 |16.82 4 46 36 1094,2

4509.95 26.88 181,39 _5.08 68.04 16 52 5? 3909.9

RAP 23.13 ECC 1.3927
IN! 2 LAT IN! 2 LONG

-14.90 ]0.46

20,1_ 212.00

-15,82 11,08

21,13 191.95

-18.26 354.37

23.66 I73.71

0IrFEI_ENTIAL CORRECTIONS MI0-(.OJ_E EXECUTION ACCURACY

TOE -.I154 TRA o.3146 TC3 .3769 OAU .2043 S_T 539.0 SGR 895.8 S_3 337.5

ROE -.0844 RRA .3468 RE3 ,B|J4 FAU .099|6 RRT .3l_ _ -,8932 RTF -.3_47

fOE-2.0648 FRA -.9634 FC3-3,6118 OSP 2146 S_ JO45,5 _ -.0784 RI3 -.B914

DOE .1430 BRA .4683 0C3 .8947 FSP -I009 S_I 919;1 ,%2. 4_.3 THA 74.5?

,LAUNCH DATE FEB 20 1969 FLIGHT TINE 9'_.00

H_LIOCENTRIC CONIC 0|b'_i'_£ 2_9._6_

RL 147.93 LAL .(](3 LOt. 15%,19 VL _J_.O6I GAL -7.92 AZI. gO._? PICA I|8.24 ._A
RP 108.76 LAP °.77 LOP 269.42 VP 37.864 GAP -3.21 A2P 89.59 TAL _20,75 T4P

RC 74.919 GL °4,98 GP 33.71 Z4L 1_0,86 ZAP 58.9"Z ETS 339.40 Z_ 14_._O ETE

PLAN_TOCENTRIC CONIC
C3 23,560 VHL 4,854 OLA -4.60 RAL 1.93 RAO 6568.0 V1EL 1_,0_ PTH 2,15 VHP

LNCH A2_4TH LNCH TIME L-I T|ME INJ LAT INJ LONG INJ RT k_kE INJ AZ'NTH INJ TIME
90.00 2 4 52 2111.00 -16.93 35.03 2_4.90 113.04 2 40 3

90.00 _2 54 25 5040,86 23.5_ 222.3_ _27.27 73.78 14 18 26

100.00 3 24 3 1855,57 °18.0! J5.75 LP'Z4.4! |14.27 3 54 58

1OO.00 14 I7 55 4771.53 24.66 202,14 _6.89 72.55 15 37 26
110.(30 4 27 20 1657.43 °20,89 359.L_ 2LP_.92 117.69 4 54 57

110.00 15 _1 7 4542.44 27.69 i83,57 L_5.72 69.11 16 46 49

OIFF£RENTIAL CORRECTIONS NI0-COL,IR_E EXlE(UTION ACCURACY

TOE -.1292 TR4 -.3431 TO3 .2903 BALI .3005 _T 517,4 _ 981.8 _3 359.0

Rt:HE -.O356 RRA .3623 RC3 ,gO87 FAU .10428 RRT ,15_ RRF -.9137 RTF o.1631

r0E-1.2095 FRA -,9970 FC3°3.8318 8S ° 2943 SGe 1109.8 R_3 -.0355 R13 o,913_

_oE .1340 8RA .4990 BE3 .9539 F$P °I082 _GI 986.5 S_2 508.4 THA 83.48

CRBIT OETERt41N4TION 4CCURACY

ST 175.6 SR 159.4 SS 512.5

CRT .0037 CR$ -.3854 EST -.9028

LS_ 540,1 MSA 161.7 SSA 32.4

EL1 J75.6 EL2 159.4 ALF 1,07

ARRIVAL DATE MAY 23 1969

131,81ECC .18341 INC .8692 Vl }O.119

3_,99 RCA 107,64 APO 155.99 V2 34.844

60.6| ZAC 114,04 ETC 144.72 CLP -52,65

4.418 DPA 42.84 RAP 20.16 £CC 1,3877
PO CST TIM INJ 2 LAT IN! 2 LONG

1511,0 -13.66 27.87

4440.9 21.09 214.50

1255.6 -14.58 8.63

4171.5 22.04 194.3_

1057.4 -17.02 352.24
3942.4 24.60 175.77

ORBIT DETERNINATION ACEUR4EY

ST 195.4 5R 138.0 ss 563.1

CRT -.3359 CR5 -.O562 CST -.9018
LSA 590.6 MSA 156.6 SS_ 31.4

ELI 204,4 EL2 124.2 ALF J58.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69p

LAUNCH CATE FEB ZB |969 FLIGHT TII4_ 94.00 ARRIVAL CATE MAY 25 ;969

HEL]O(ENTR]C CCN[{ 0ISTAN(E 266.326

RL 147.93 LAL .00 LOL 151.19 VL 28.086 GAL -7.87 AZL 91.1J HCA 121.40 S_A 137.00 ECC .18179

RP t08.78 LAP -.95 LOP 272.59 VP 37.875 GAP -2.68 AZP 89.42 TAL 220.99 TAP 342.39 RCA 108.00

RE 77.194 GL -6.40 GP 35.97 ZAL 150.76 ZAP 63.54 ETS 341.94 ZAE 142.64 ETE 67.05 ZAE 111.50
PLANE TO(ENTRIE CONIC

C3 23.387 VHL 4.836 OLA -5.96 RAL Z.35 _O 6567.9 VEL 12.032 PTH 2.15 VHP 4.3|2 _PA 44.07

LNCH AZMTH LN(H TINE L-I TIM_ IN] LAT IN] LONG IN] RT A._ IN] A_TH IN] T|NE PO (ST TIH
90.00 2 16 52 2066.47 -15.7Z 32.32 225.01 113.86 2 51 18 1466.5

90.00 12 45 48 5081.81 24.28 225.09 228.05 74.97 14 10 30 448|._

10(3.O0 3 35 23 1813.17 -16.80 15.18 224.50 115.09 4 5 36 1213.2

1(30.OO 14 9 58 4810.34 25.43 _04.77 227.69 73.73 1_ 30 _ 4210.3

liD.D0 4 37 10 1619.75 -19.68 356.97 222.97 118.53 5 4 9 1019.7

110.00 15 24 41 4576.53 28.50 185.90 226.57 70.27 16 40 57 3976.5

INC 1.1100 vJ 30.lJ9

APO 155.99 v2 34.835

£TC 145.37 (LP -56.60

DIFFERENTIAL CC_ECTICNS MID-CCURSE EXECUTION A(CURACY

TDE -.1505 TRA -.3759 TC3 .1874 BAU .3210 S_T 5J5.0 SC_ 1074.2 SG3 377.8
ROE .O196 R_RA .3756 RC3 1.0093 FAU .10844 _T -.0499 RRF -.9300 RTF .0547

F0£-1.3569 FRA-J.O|30 F(3-4.0143 BSP 3L_0 S(_ 1191.2 1_3 .0054 RJ3 -.9300

B0E .1517 BRA .5314 8C3 ! .0266 FSP -J153 _| I074.5 .f,G2 514.1 THA 91.78

RAP 16.86 ECC 1.3849

IN] 2 LAT IN] 2 LONG

-12.36 25.25

21.99 217.17

-13.28 6.16

22.95 196.84

-lfl.Tz 350.09

25.54 177.97
ORBIT DETERNINATION ACCURAC_

ST _23.3 SR |39.3 SS 6J5.5
CRT -.7076 (RS .3882 CST -.9071

LSA 65_.4 HSA 150.9 5SA 30.3

ELl 247.8 EL2 _8.7 ALF 15_,33

LAUNCH O4TE FEB 20 1969 FLIGHT TINE _.00 ARRIVAL 0ATE NAY _7 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP |08.8J LAP -J.|3

RC 79.49_ GL -7.9_

PLANETOCENTRIC CON|C

C3 E3.253 VI_ 4.BL_
LNCH AINTH LN(H TINE

gO.O0 Z _0 0

90.00 12 37 J0

JOO.OO 3 47 48

]00.00 14 Z 3

1]0.00 4 47 _1

llO.O0 15 18

LO,. J51.19 VL _.103 GAL

LCP 275.76 VP 57._81 GAP

GP _.25 _AL 150.47 ZAP

OISTANC£ 27_.759
-7.81AZL 91.37 H_ |_4.56 SI.IA

-2.18 A2"P 89.22 TAL Z21.10 TAP

68.19 ETS 344.71 ZAIE 141.35 ETE

132.12 E¢( .18038 JNC J.3675 Vl 30.1]9
345.67 RC_ 108.29 _PO 155.96 VZ 34._Z7

73.56 Z_C 108.85 ETC 146._4 CLP -61.76

DLA -7.37 R_L 2.9_ RAO 6561.9 _IEL J2.026 PTH 2.|5 VHP 4._4_ OPA 45.2|

L-I TIN_ IN] L_T _NJ _ IN] RT A._ _NJ A_NTH _NJ T_N_ PC) (ST TIN

20_.]6 -14.43 L_9._3 LP_5._ 1_4.63 3 3 40 1420._

5J_5.31 25.0'_ _8.0_ L>'Zg.04 76.29 14 _ 35 4525.3

1769.15 -15.5! I0._5 L_24.80 115.88 4 17 17 1169.2

485|._5 _:_.18 207.C_ 228.71 75.04 15 2_ 54 4251.5
1._W_.77 -|8.40 354.67 _3._ 119,33 5 14 19 980.8

4612.69 29.30 lJ_.41 _7.65 71.55 16 35 15 40J2.7

OIFFERENTIAL CORRECTIONS NIO-(.OURSI£ EXECUTION ACCURAC_

TOE -.1830 TRA -.4143 TO3 .0G_t0 BAU .3446 S_T _4_._ _AR 1165.g _(13 390.8

ROE .079! RR_ .3835 R(3 1.1067 FAU .!1096 RRT -.285_ _ -.94_5 RTF ._961

F02-1.4932 FRA-|.O00I FC3-4.131_ 8_,P 35_] _ J_87._ I_3 .O404 R13 -.941_0

8OE .1993 _R_ .5646 Be3 1.1086 FSP -1200 5_1 1178.7 SGE 517.1 THk 99.44

RAP 13.30 ECC |.3827

IN! _ LAT IN! 2 LONG

Z_.89 _20.04

-11.91 3.6]

_3.87 199.56
-14.35 347.90

_6.50 180.34

ORBIT OETERt4INATION ACCURA(Y

ST _63.5 SR !69.9 SS 665.0

CRT -.9136 CRS .7!4_ CST -,9183

LSA 7Z0.1MSA 145.3 SS_ _9.0
ELI 307.9 EL_ 59.1ALF ]48.19

L4UNCH 0ATE FEB ZO 1969 FLIGHT TIN[ 98.00 _RRIV_L 0_TE

HELIOCENTRIC CONIC DISTANCE 279.160

RL ]47,93 LAL .00 LOL 15].19 VL _8.J14 GAL -7.75 AZL 91.65 PiCA 127.72 5N_ 132.20 ECC .17916 INC 1.6453 Vl 30.119

RP 108.83 LAP -|._O LC_ 278.92 VP 37.882 GAP -!.69 AZP 88.99 T_L 211.10 TAP 348.82 RCA !08.52 _PO 155.89 V2 34.820

RC 81.813 GL -9.57 GP 40.53 ZAL !49.99 ZAP 72.79 [T5 347.72 Z_E 139.7! ETE 79.99 ZAC !06.15 £TC 147.33 CLP -67.10

PLANE TO_ENTR|C CONIC

C3 23.163 VHL 4.8J3 _LA -8.86 RAL 3.63 RA0 6567.9 V_L 12.023 PTH 2.15 VHP 4.209 0PA 46.25 RAP 9.52 ECC 1.38]2

LNCH AZNTH LN_H TII_ L-I TII_ INJ LAT INJ L(_IG INJ RT AS(: INJ AZMTH INJ TINE PO C$T TIM INJ 2 LATINJ 2 LONG

90.00 2 44 _0 !971.40 -13.0_ 26.64 _25.86 11_.37 3 17 21 1371.4 -9.30 J9.73

90.00 12 28 20 5172.18 25.74 231.31 _0.27 77.76 !3 54 32 4572.2 23.79 223.18

lOO.OO 4 ! 31 172Z.91 -14.1_ 7.8"Z L_'ZS.3| 116.62 4 30 14 JJ_.9 -!0.43 .97

1{30.00 !3 54 O 4895.90 26.93 210.68 L_'zg.9_ 76.50 15 15 36 4295.9 24.80 202.53

110.00 4 59 56 1540.01 -17.02 352.31 LP'Z_.69 120.10 5 25 _6 940.0 -!2.89 345.64

lJO.O_ 15 12 5 4651.56 30.11 191.15 L_ZB.98 72.99 16 29 36 4051.6 27.48 182.93

MAY 29 1969

OIFFEgENTIAL CC_CTIONS MI0-(.CI._HE E1¢ECUTION ACCURACY C_BIT OETE_IN_TION _(CUR_(Y

TOE -.2261 TRA -.4549 TC3 -.0721 BAU .37_ S_T 614.5 _,R 1_.4 _3 399.0 ST 3!5.4 SR 224.9 SS 7J 5.6

ROE .145! RRA ._k_68 RC3 1.2011F*U .11202 RRT -.4941RRF-.9524 R1T .5065 CRT -.9_04 CR5 .874| CST -.9311
FOE-1.6235 FRA -.9(_=O FC3-4.1868 BSP 3910 _ 1400.4 _3 .0679 R13 -.9_09 L$_ 801.1M$A 140.1 SSA 27.4

_OE .2686 BR_ .5971 Be3 ! .2032 FSP -1239 ._1 13OI.7 ST_ _16.4 THA 10_.18 ELI 385.7 EL2 36.2 ALF 144.68

LAUNCH OATE FEB 20 1969 FLIGHT TIP( 100.00 _RRIV;L DATE MAY 3! 1969

f'_LIC(ENTRIC CONIC

RL 147.93 L_L .O0

RP |08.85 LAP -|.47
RE 84.!53 GL -1!.36

PLANETO([NTR|C CON|C

C3 23.127 VHt. 4.809
LN04 A_ulTH LI_H TZN_

90.00 3 0 39

90.OO _2 19 5
JOE).00 4 16 48

!O0.00 13 45 37

1!0.OO 5 13 15

110.(30 !5 5

DISTANCE _85.53!

LC_. 151.19 VL _.119 GAL -7.68 AZl. 9|,9_ H(J 130.88 MA 132.24 EC( .!7809 IN( 1.9477 V! _O.119

LOP 282.08 VP 37.879 GAP -1.23 AZP _8,72 TAL 220.98 TAP 351,86 RC_ 108.69 APO 155.79 v2 34.8] 3

GP 42.80 Z_L 149.29 Z_P 77._ [T$ 350.99 ZAE 137.75 ETE 86.20 Z_C 103.45 ETC 148.59 (LP -72.55

0LA -10.44 RAL 4.d9 R_O 6567.9 VEL 12.0_1PTH 2.15 VHP 4,213 OPA 47.18 RAP 5.6_

L-I TIN_ ]NJ L&T ]NJ LON_ _NJ R7 AS( _NJ A_NTH _NJ 7IN_ PO_ST TIN ZNJ 2 LAT

1919.38 -11.49 2_.59 _'46.6_ 116,06 _ 32 38 1319.4 -7.89
5223.44 26.4_ _34.g0 2_1.76 79_44 I_ 46 8 4623.4 24.70

1673.71 -12._0 4.9(5 L._6.08 117.33 4 44 42 1073.7 -8.84

4944._5 _7.65 _14.10 _1.4_ 78.|6 15 8 1 4344.3 25.74

1496.91 -|5.5_ 349.8_ L_Z4.,IO 120.84 _ 38 12 896.9 -1!.33

4693.9! 30.91 194.18 230.58 74._ 1_ 23 53 4093.9 2_.49
IFFERENTIaL r.ORR{CTION$

TOE -.2831 TR_ -.4976 TC3 -._43 BAU .40_7
ROE .2144 RRA .3813 RC3 1.2831FaU ,11097

F02-1.7321 FRA -.900_ FC3-4.1541 8SP 4_14

BO£ .3551 BR_ .6269 BC3 1.3026 F,_ -1246

MI0-(,(_ £_CUTION _CC_CY

_,t 723.7 _ 1342.3 $C,3 399.8

RRT -,_95 _ -.95_ RTF .6616

St_ 1_4.9 /_3 .0901RJ3 -.9569

$G1 14_5.5 ._,2 514.6 TH_ 112.32

ECC 1.3806
IN] 2 LONG

16.76

226.66

358.J9

205.82

343.28

J85,P2

ORBIT 0ETERNZN_TION _(CUR_(_

ST 382.B SR 293.0 SS 761,7

CRT -.9940 CR$ .9409 CST -.9437

LSA 890.8 MSA 135.8 SSA 25.5

ELI 48!.3 EL2 25.6 ALF 142.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-691

LAUNCH GATE FEB Z0 I969 FLIGHT TIME 16"l?,[10 ARRIVAL CATE JUN ? 1969

HELIOCENTRIC CONIC CISTANCE 291.872
RL 147,93 LAL .00 LOt- 151,19 VL 2B.II7 GAL -7.61 AIL 92.28 HCA 134.04 SMA I32.23 ECC .17715 INC 2,2803 Vl 30.119

RP 108.87 LAP -1.64 LC_° 285,23 VP 37,872 GAP -.78 AlP 88.4! TAL 220.75 TAP 354.79 RCA JOB,F_O APO 155.65 V2 34.807

RC 86.509 GL -13.32 GP 45.03 7AL 148.36 ZAP 8i.61] ETS 354.51 ZAE 135.50 ETE 92.08 ZAC 100.80 ETC 149.99 CLP -78.07

PLANE TOCENTRIC CONIC

C3 23.16] VHL 4.813 DLA -12.14 RAL 5.5_ RAD 6567.9 VEL 12.0_2 PTH 2,15 VMP 4.255 0PA 48.04 RAP 1.66 ECC ].3812

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN] LON_ INJ RT ASC INJ A_MTH INJ TIME PC) CST TIN INJ 2 LATINJ Z LONG

90.00 3 18 51 1863,08 -9.78 -?0,33 227.72 116.7I 3 49 54 1263.1 -6.12 13.57

90.00 12 9 7 5280,45 27.07 238.95 Z33.54 81.37 13 37 7 4680.5 25.60 230,59

100.00 4 34 0 1620.66 -I0,92 1.91 227.12 JIB.00 5 ] 0 1020,7 -7.09 355.21

1OO,00 13 36 40 4998,11 28.34 217.95 233,31 80.07 14 59 58 4398.1 26.68 209,54

110.00 5 28 14 1450.79 -13.91 347.28 225.37 121.55 5 52 25 850.8 -9.63 340,78

110.00 14 58 55 4740.74 31.7! 197,60 232.50 76.50 16 17 55 4t40.7 29.53 189.O7

DIFFERENTIAL CORRECTIONS MI0-COURS( FX£(UTION ACCURACY

TOE -.3546 TRA -.5391 TC3 -.3854 BAU .4360 _T 864.2 _ 1421.2 _3 395.1
ROE ,2898 RRA ,36_88 RE3 1.3542 FAU .10833 RRT -.7524 RRF -.9659 RTF .7632

FDE-I .t.1_.69 FRA -.8154 FC3-4.0493 BSP 4790 5GO 1663.3 R'Z3 .1069 R13 -.96i6

BOE .4580 8RA .6531 BC3 1.4080 FSP -1243 5/,,1 1582.8 SG2 511,1 THA 117.72

LAUNCH 0ATE FEB 20 1969 FLIGHT TIME I04.00

HELIOCENTRIC CONIC 01STANCE -798,184

RL 147.93 LAL ,130 LOL 151.19 VL 28,111 GAL -7.52 AZL _)'2.65 HCA 137.19 S_4A 132.18 ECC .I7633

RP 108.89 LAP -1 .80 LOP 288,41 VP 37.863 GAP -.36 A_P _t,06 TAL 2L;_0.42 TAP 357,61 REA 108.88

RC 88.877 GL -15.49 GP 47.-73 ZAL 147.17 ZAP 85.66 ET$ 358.-76 ZAE 133.OO ETE 97.55 ZAC 98.24

PLANE TOCENTRIC CONIC

C_ 23.288 VHL 4.B-76 OLA -1_.99 RAL 6,74 RA0 6567,9 VEL 12,0-78 PTH 2.15 VHP 4.337 OPA 48.85
LNCH A2'MTM LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2NTH IN] TIME PO CST TIM

90.00 3 39 39 180!.17 7.87 16.79 229.13 117.29 4 9 40 120i.2

9O.00 11 58 3 5345.0-? 27.65 P43.59 235,67 83.62 13 27 8 41'45.0

1OO.00 4 53 35 156-?,61 -9.05 358.6-? Z28.50 118.61 5 19 38 962_6

I130.00 13 -?6 47 .5058.81 _8,97 2-?2.35 -?35,49 82,3! 14 51 6 4458,8

110.00 5 45 14 1400,86 -12.|1 344,5-? 22_,£7 |-72,21 6 8 35 800,9

110.130 14 51 38 4793.33 32,48 201.51 234.81 ?8.69 16 11 31 4193.3

CIFFERIrNTIAL CORRECTION8 MI0-COL_S_ EW_CUTION ACCURACY

TOE -,443] TRA -.5774 TC3 -.5_19 BAU .4697 SGT 1029.5 SGR 1485._ ,$G3 382,9

ROE ._6_O RRA .3451 RE3 1.4042 FAU .10368 RRT -,8176 RRF -.9705 RTF .8273

F02-I,8946 FRA -,705! FC3-3.8545 BSP 5259 $GO 1807.2 R-?3 ,I-714 R13 -.9647

BOE .5761 t3RA .6727 BE3 1.5088 FSP -12OB 51,1 1734.4 SG2 507.7 THA 1-72.69

ORBIT DETERMINATION ACCUR4CY

ST 466.0 SR 372.5 SS 808.!

CRT -,9946 CR5 .97JI CST -.9549

LSA 995.4 MSA 132.7 SSA 23.4

ELI 595.8 EL2 30.1 ALF 141.40

ARRIV4L GATE JUN 4 1969

INC 2.6503 Vl 30.119

APO 155.49 V2 34.802
ETC 151.48 CLP -83.60

RAP 357.70 ECC 1.3833

IN] 2 LAT IN] Z LONG

-4.15 10.O9

26.48 235.12

-5.16 351.99

27.61 213,81

-7.77 }38.11

30.58 192.80

ORBIT 0ETERMINATION ACCURACY

ST 567.6 SR 456,7 55 849.5

ERT -,9931CRS .9853 CST -.9641

LSA 1111.2 MSA J3I.O SSA _1.1

ELI 727.4 EL2 41.9 ALF 141.ZZ

LAUNCH DATE FEB 20 1969 FLIGHT TIME 106.00 ARRIWL G4TE JUN 6 1969

HELIOCENTRIC CONIC

RL 147,93 LAL ,00

RP 108.90 LAP -1.96

RC 91.256 GL -17._9

PLANETOCENTRIC CONIC

C3 _3.541 VHL 4.852

LNCH A?MTH LNCH TIME

90.00 4 3 48
90.00 11 45 17

I00.00 5 16 15

100.00 13 1_ 3?

II0.00 6 4 45

IIO.O0 14 43 31

01STANCE 304.466

LOL 151.19 VL 28.100 GAL -7.45 47L 93.07 MCA 140.34 SMA 132.10 ECC .17561 INC 3.0669 Vl 30.J19

LOP 291.57 VP 37.850 GAP .05 AZP 87.64 TAL 219.99 TAP .33 RCA 108.90 APO I55.30 v2 34.797

GP 49.43 ZAL 145.70 ZAP 89,41ETS 2.22 ?AE 130._0 ETE 102.58 ZAC 95.79 ETC J53.04 CLP -89.D9

DLA -16.00 RAL 8.17 RAD 6568.0 VEL 12.038 PTH 2.15 VHP 4.462 DPA 49.65 RAP 355.78 ECC 1.3874

L-I TIME INJ LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 L4T IN] _ LONG

1731.81 -5.68 I2.87 230.97 117.79 4 32 40 1131.8 -1.92 6.21
5419.67 28.09 249.00 238,_3 86.]0 13 15 37 4819.7 27.29 Z40.43

1498.05 -6,93 355.00 -?30.29 119.15 5 41 13 898.1 -_.99 348.43

5128.66 29.50 227.47 238.08 84.95 14 41 0 4528.7 28.49 218.82

1346.11 -10.11 341.55 228.36 122.83 6 27 11 746.1 -5.71 335.22

4853.36 33.I9 206.05 837.56 81._9 16 4 24 4253.4 31.63 197.17

OlFFERENTIAL CORRECTION5

TOE -.5512 TRA -.6094 TC3 -.7162 BAU .5035

RCE .4499 RRA ,3102 RE3 1.4305 FAU .09736

FOE-1.9384 FRA -.5773 FC3-3.5806 BSP 5733

BOE .7116 BRA .6838 BE} 1.5998 FSP -1149

LAUNCH DATE FEB 20 1969

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 108.92 LAP -2,11

RC 93,644 GL -20.58

PLANE TOCENTRIC CONIC

C3 23.974 VHL 4.8_

LNCH AZMTH LNCH TIME

90.00 4 32 28

9O.0O tl 29 56

I130.O0 S 42 57

1130.00 13 2 9

110.00 6 27 28

110.013 14 34 7

01FFERI_NTIAL CORRECTIONS

TOE -.6821 TRA -.63-71 TC3 -,0711BAU ._385
ROE .5407 RRA .2678 RC3 1,4365 FAU .09015

F02_1.9697 FRA -.4489 FC3-3.Z§55 BSP 6-?89

BOE .8704 BRA .6865 BE3 1.6800 FSP -!093

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

56T 1211.3 56R 1534.4 S63 364.7 ST 288.9 SR 545.1 s5 887.1

RRT -.8586 _ -.974-? RTF ,8676 CRT -.9917 CRS ,9924 CST -.9714

.S68 1954.9 R23 .13i3 R13 -.9668 LSA 1241 .4 MSA 130.8 SSA 18.7

$61 1888.7 .SG2 504.4 THA 127.23 ELI 876.8 EL2 55.0 4LF 141.70

FLIGHT TIME 108.00 ARRIVAL GATE ]ON 8 1969

01STANCE 310.721

LC_- 151.19 VL 28.085 GAL -7.33 AZL 93.54 HEA 143.49 S_A 131.99 ECC .17498 INC 3.5426 Vl 30.119

LC_ 294.73 VP 37,835 GAP ,44 AZP 87,15 TAL 219.47 TAP 2,96 REA 108.90 APD 155.O9 V2 34.793

GP 51,64 ZAL 143,92 ZAP 92.78 ET$ 6,39 ZAE ]_7.42 ETE I07,17 ZAC 93.47 ETC 154.62 CLP -94,4_

OLA -I8,23 RAL 9.84 RAO 6568,0 VEL IZ.056 PTH 2.15 VHP 4,634 0PA 50.50 RAP 349.9(] ECC 1.3946
L-I TIME IN] LAT IN] LCNG IN] RT ASC |NJ AIPMTH IN] TIME PO CST TIM IN] 2 LAT IN] _ LONG

165-?.22 -3.14 8.40 -?33.36 118.16 5 0 0 1052,2 .65 1.77

5508,i9 _8.31 255,47 241.19 89.54 13 1 45 4908.2 27.95 _46.8Z

1424.79 -4.48 3_0.94 23_.62 119.59 6 6 41 824.8 -.50 344.41

5210.84 -?9.84 233.56 24|.15 88.14 14 29 0 4610.8 29.26 224.80

I_85.28 -7.84 338,29 _30.5_ 123.38 6 48 54 685.3 -3.40 332.02

49-23.12 33.78 211.41 240.85 84.41 15 56 10 4323.1 3_.64 202.36
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$_T 1404,0 ._ |5_.3 $63 343,2 ST 832.1 SR 641.8 S$ 926.0

RRT -.8859 RRF -,9775 RTF .8946 CRT -.99i0 CRS .9962 CST -.9774

568 2111.7 R23 .144_ RI3 -,9688 LSA 1394.3 MSA I3J .8 SSA 16.1

S61 L_051.5 562 500.7 THA 131.25 ELI 1048.6 EL2 68 .J ALF 142.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH CATE FEE) Z_ 1969 FLIGHT TIME 11.R.1111 _RRIV_L CATE JUN 1{1 I0(:0

HELIC(ENTRIC CONIC

RL 147.93 LAL .00

RP IO8.93 LAP -2.25

RC 96.038 6L -23.60

PLANE TC_CENTRIC CONIC

C3 24.663 VHL 4.966

LNCH AZMTH LNCH TIME

_l.O0 5 T 36

_l.OO II 10 25

100.00 6 15 15

IOO.O0 12 45 27

110.00 6 54 24

110,OO 14 22 46

DIFFERENTIAL CORRECTIC_S

TOE -.8407 TRA -.6416 TC3-1,0076 BAU .5709

ROE .6353 RRA .2109 R[3 1.4082 FAU .08162

FCE-1.9739 FRA -.3091 FC3-2.8649 BSP 6793

BCE 1.O538 BRA ,6754 BC3 1.7315 FSP -ID09

DISTANCE 316.948

LOL 151.19 VL 28.066 6AL -7.22 A7L 94.09 HCA 146.64 SMA 131.85 ECC .17443 INC 4.0947 vJ 3(].I19

LOP 297.89 VP 37.818 GAP .82 AZP 86.58 TAL 218.86 TAP 5,50 RCA I08._5 APC, 154.85 v2 34.7_9

GP 53.93 ZAL 141.77 IAP 95.72 ET5 10.75 /AE 124.39 ETE Ili.36 tAD 9].29 ETC 156.21 CLP 99.75

OLA -20.70 RAL 11.80 RAO 6568.0 VEL 12.085 PTH 2.16 VHP 4.861 OPA 51.43 RAP 346.131 ECC 1.41159

L-I TIME INJ LAT INJ LCING INJ RT ASC INJ AZMTH INJ TIME P© CST TIM INJ 2 LAT INJ 2 LL_NC

1557.61 -.09 3.12 236.49 118.32 5 33 33 957.6 3.69 356.4H

5616.71 28.12 263.40 244.68 93.51 12 44 2 5016.7 28.31 254.74

1339.28 -1.59 346.24 235,65 119,85 6 37 34 739.3 2.39 339.72

5310.27 29.83 240.95 244.77 92.0] 14 13 57 4710.3 29.79 232.14

1216.54 -5.25 334.65 233.38 123,83 7 14 4! 616.5 -.77 328.43

5005.77 34.14 217.83 244.78 8B.20 15 46 12 4405.8 33.51 20H.64
MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 1602.7 SGR 1600.4 563 316.6 ST 999.1 SR 738.3 SS 958.3

RRT -.9032 RRF -.980_ RTF .9124 £RT -.9_)7 CRS .9983 CST -.982P

SGB 2264.9 823 .1544 813 -.9700 LSA 1563.1 MSA 134 .2 SSA I 3.7

$6! 2L}09.4 562 498,4 THAI 35._5 ELI 1239.6 EL2 81.0 ALF 14_.61

LAUNCH DATE FEB 20 1969 FLI6MT TIME 112,D0 ARRIVAL DATE JUN 12 1969

HELICWZENTRIC CONIC

RL J47.93 LAL .O0

RP 108.94 LAP -2.39

RE 98.436 GL -Z7.BO

PLANETC-_ENTRIC CONIC

C3 25.732 VHL 5.073
LNCH ATMTH LNCH TIME

9(3.00 5 53 4

90.00 JO A3 18

100.00 6 55 57

100,00 12 23 6
llO.OO 7 27 7

110.00 14 8 26

DIFFERENTIAL CORRECTIONS

TCE-I.0352 TRA -.6341 TC3-1.1156 BAU .6019

RCE .7392 RRA ,1425 RC3 1.3480 FAU .07249

FCE-1.9624 FRA -.17_0 FC3-Z.43Bfl BSP 73}0

BCE 1.2720 BRA .6499 BC3 1.7497 FSP -921

01STANCE 323.147

LOL 151.19 VL 28.044 6AL -7.10 AZL 94.75 HCA 149.78 SMA 131.69 ECC .17395 INC 4.7471 vJ 311.119

LC_ 301.05 VP 37.799 GAP 1.18 AZP 85.90 TAL 21fl.17 TAP 7.96 RCA |08.78 AF_ 154.60 V2 34.7H7

GP 56.35 IAL 139.21 ZAP 98.L_0 ETS 15.3_ 7AE 121.20 ETE 115.18 7AC 89.21ETC 157.82 CLP-104.�I

OLA -23.45 RAL 14.10 RAG 6568.0 VEL 12.129 PTH 2.17 VHP 5.154 CPA 52.48 RAP 342.03 ECC 1.4235

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_G

1437.82 3.77 356.43 240.70 118.09 6 17 1 837.8 7,50 3A9.73

5757.40 27.11 273.56 248,63 98.50 12 19 15 5157.4 28,01 265.91

1234.81 1.95 340.51 239.69 119,83 7 16 32 634.8 5.91 333.95

5435,64 29.17 250,L:_ 24fl,95 96.85 J3 53 41 4835.6 29.8l 241.46

1137.11 -2.23 330.49 237.08 124.12 7 46 4 537.1 _.26 324.29

5106.10 34.08 225.66 249.44 92.83 15 33 32 4506.1 34.10 216.42

MID-COURSE EXECUTION ACCURACY CRBIT CETERHINATION ACCURACY

56T 1804.9 SGR 1611.9 SG3 287.6 ST 1193._ SR 837,6 SS 988.0

RRT -.9147 RRF -.9825 RTF .925_ CRT -.9907 DeS .9993 CST -.985_

568 2419,9 RZ3 .1631 813 -,9711 LSA 1755.6 MSA I 37,4 SSA 1t .3

$61 2368.4 562 496.5 TMA 133.53 ELI 1454.7 £L2 93.3 ALF 145.!_1

LAUNCH GATE FEB Z0 1969 FLIGHT TIME 114.0_ ARRIVAL DATE JUN 14 1969

HELIL-K_ENTRIC CC_IC

RL 147.93 LAL .00

RP 10_.94 LAP -2.52

RC 100.837 GL -30,84

PLANE TC_ENTRIC Cc-INIC

C3 Z7.376 VHL 5,232

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 7 (l 41 1258.60 9.41

_1.0(1 9 57 26 679._l 24.15

100.OO 7 51 42 1093.84 6.69

100.00 II 49 6 5_]7.33 27.14

I10.00 8 8 17 1_41._2 1.41

110.00 13 49 1 5232.11 33.23

DIFFERENTIAL CORRECTICIqS

TCE-I_2766 IRA -._]_] TC3-i.1822 BAU .62fl8

RCE .8506 RRA .0577 RC3 1.2468 FAU .06275
FOE-1.9303 FRA -.0393 FC3-1.9845 6SP 7826

BCE 1.5340 6RA ._]57 863 1.7181 FSP _19

DISTANCE 329.318

LL%L 151.19 VL 28.018 GAL -6.97 A7L 95.54 HCA 152.92 SMA

LC_ 304.22 VP 37.779 GAP 1.52 AlP 85.07 TAL 217.41 TAP

GP 58.95 7AL 136.18 7AP IDO.15 ET5 20.14 7AE 117.85 ETE

131.50 ECC .17354 INC 5.5351 Vl 30.119

10.33 RCA 10_.6_ APO 154.32 v2 34.7ff5

118.75 7AC 87.21 ETC 159,50 CLP-I09.99

CLA -26,52 RAL

INJ LONG INJ RT ASC INJ A7MTH INJ TIME

346.28 246.76 116.83 7 21 40

310.30 252.66 105.25 10 8 45

332.72 245.29 119.20 8 9 56

262.55 253.49 I03.D4 13 22 34

325.52 242.03 124.16 8 25 38

235.40 254.83 98,53 15 16 13

MID-COURSE EXECUTION ACCURACY

SGT 21107.3 SGR 1604.6 563 256.1

RRT -.9215 RRF -.9845 RTF .9346

S6fl 2569.8 R_3 .1712 R13 -.9720

56] 2521.5 SG2 496.0 T_A 141.88

16.82 RAG 6568.I VEL 12.196 PTH 2.19 VHP 5.533 CPA 53.69 RAP 337.82 ECC 1.45_5

PO CST TIM INJ 2 LAT INJ _ L___NG

658.6 12,94 339.38

79.3 26.01 302,12

493.8 10.53 326,04

5007,3 28.66 254,08

441,8 5.89 319.29

4632.1 34.05 226,25

C_IT DETERMINATION ACCURACY

ST 1415.9 SR 932.5 SS 1010.9

CRT -.9909 CRS .9998 CST -.98_7

LSA 1968.8 MSA 141.5 SSA 9._

ELI 1692.1 EL2 105.1 ALF 146.73

LAUNCH DATE FEB 20 1969 FLIGHT TIME 116.00 ARRIVAL DATE #UN 16 1969

HELIOCENTRIC CONIC _ISTANCE 335.461

RL 147.93 LAL .00 LCt 151 .19 VL 27.990 6AL -6.83 AZL 96.51 H_A I 56.06 SMA 131.29 gCC .17318 INC 6.5122 Vl 30.1! 9

RP Ifl8.95 LAP -2.64 LOP 307.38 VP 37.756 GaP 1.fl5 alp 84._4 TAL 216.56 TAP 12.62 RCA 1_8.56 APO 154._3 VZ 3A.784

RC 103.240 GL -35.1fl GP 61.83 7AL 132.62 ZAP 101,54 ETS 25.28 ZAE 114,29 ETE 122.21 7AC 85.23 ETC 161.37 CLP-II5.08

PLANE TC_ENTRIC CONIC

C3 29.934 VHL 5.471 OLA -29.9_ RAL 20.09 RA0 656_.2 VEL 12.301 PTH 2.22 VHP 6._27 _PA 55.05 RAP 333.17 ECC 1.4926

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNITH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LC_0

79.90 7 19 55 1_56.31 18._3 350.35 255.63 114.29 7 40 51 656.3 21.16 342.95

lOO.10 16) 4 16 726.21 18.04 311,37 255,64 114.28 10 16 22 126.2 21.17 303.97

79.90 7 19 55 1256,31 18.03 350.35 255.63 114.29 7 40 51 656.3 21.16 342.95

lOO.lO 10 4 16 726.21 18.04 311,37 255,64 114.28 10 16 22 126.2 21.17 303,97

llO.O0 9 3 46 917.65 6.14 319.01 248.92 123.69 9 19 4 317,7 10.52 312.67

llO.OO 13 19 35 5400.91 30.82 247.95 260,72 105.58 14 49 36 4800,9 32.64 239.21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR'BIT CETE_IWINATION ACCURACY

TCg-I.5847 TRA -.5405 TC3-1.1959 BAU .6517 S(,T _212.0 5GR 158_,1 SG3 223.9 5T 1671.6 5R IO19.1 $5 1P28.3

RCE .9724 RRA -.0431RC3 1.1055 FAU .05295 RRT -.9255 RRF -.9860 RTF .9427 CRT -.9911 CRS .9999 CST -.9912

FCE-I,8850 FRA .0827 FC3-1 .5313 BSP 8345 S_B 2719.6 R_3 .1766 R13 -.9734 LSA 2206.5 MSA 145.3 SSA 7.3

BCE 1.8593 BRA .5422 BC3 1.6286 FSP -718 $6! 2674.0 $62 495.7 THA 145.i3 ELI 1954.3 EL2 115.9 ALr 14_.74
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LAUNCH CATE FEB ZO 1969

HEL|C(ENTRIC CONIC

RL 147.93 LAL .00

RP I08.95 LAP -2.75

RE 105.643 GL -40.03

PLA_TOCENTRIE C(_tdIC

C3 34,016 VHL 5.832

LNCH ATMTH LNCM TIME
71.04 6 34 33

108.96 11 21 13

71.O4 6 34 33

108.96 II 21 13

ltO.O0 10 41 13

110.00 |2 13 44

FLIGHT TIHE 118.00

0ISTANCE 341.575

LOL 151.19 VL 27.959 GAL -6.69 AZL 97.76 HCA 159.18 5MA
LOP 310.54 VP 37,733 GAP 2.17 4ZP 82;74 TAL 215.65 TAP

GP 65,O5 7AL 128.49 ZAP 102.33 ETS 30.92 7AE 110,45 ETE

ARRIVAL CATE JUN 18 1969

131.07 ECC .17287 INC 7.7636 Vl 50.119

14.83 RCA 108.41APO 153.7] V2 34.783

1_5.80 ZAC 8_.20 ETC 16].62 CLP-lZO.4J

DLA -33.64 RAL 24.05 RAD 6568.3 VEL 12.465 PTH 2.25 VHP 6,685 0PA 56.52

L-[ TIME INJ LAT INJ LONG |NJ RT AS( INJ AZMTM INJ TIME PO CST TIM

1480.33 19.08 7.87 262.71 118.24 6 59 13 880.3

5854.56 19.09 277.74 262.72 118.23 12 58 48 525A,6

1460.33 19,08 7.87 262.71 118.24 6 59 13 880.3

5854.56 19.09 277.74 262.72 118.23 12 58 48 5254.6

688.94 14.54 )06.63 260.00 121.28 10 52 42 88.9

5693.94 23.76 267.77 265,25 115.33 13 48 38 5093,9

OIFFER1ENTIAL CC_t_ECTICNS MID-COURSE EXECUTIGN'ACCURAEY

TC£-1.9890 TRA -.4312 TC3-1.1429 BAU .6666 $6T 2419.5 _ 1530.5 563 191.2

RDE 1.0952 RRA -.|668 RE3 .9179 FAU .04309 RRT -.9261RRf" -.9667 RTF .9503

FD£-1.8226 FRA .1948 FC3-1.0967 8SP 8824 _ 2863.0 R_3 ,|793 R13 -.9750

BSE Z.2706 _RA .4623 8C3 1.4658 FSP -611 ._.,l 28|9.8 S_2 495.6 THA 148.56

LAUNCH 0ATE tee L_ 1_9 FLIGHT TIME 120.00

HELIOCENTRIC CONIC 0ISTANCE 347,655

RL 147.93 LAL .OO LOL 151.19 VL 27.926 6AL -6.53 AZL 99.43 HCA 162.29 SMA
RP 108.95 LAP -2.86 LOP 313.70 VP 37._9 GAP 2,47 A2'P 81,0I TAL 214,67 TAP

RE 108.045 GL -45.38 GP 68.70 ZAL |23.74 ZAP 102.46 ET5 37.45 ZAE 106.25 ETE

PLANETOCENTRIC CONIC
C3 40.819 VHL 6.389 OLA -37.57 RAL 28.90 RA0 6568.6 VEL 12,735 PTH 2.32 VHP
LNCH AZMTH LNCH TINE L-I TIME INJ LAT ZNJ L_ INJ RT ASC INJ AZMTH

64.21 6 I5 33 1641.38 19.41 20.87 271,63 122.82
113.79 12 IB 57 5785.63 19.42 272.47 271.64 122.81

64,21 6 15 33 |641,38 I9.4| 20,87 271.63 122.82

115.79 12 18 57 5785.63 I9.42 272,47 271.64 122,81

64.21 6 15 33 J64_.38 19,41 L_.87 271,63 122.82

115.79 12 18 57 5785.63 19.42 272,47 271.64 122.8J

RAP 327.79 ECC 1.5598
[NJ 2 LAT INJ 2 LONG

22.70 .65

22,71 270.51

22.70 .65

22.71 270.51

18.58 299.84

26.96 220.O8

CIFFERENTIAL CCRI_IECTtON$
TOE-2.5419 TRA -._483 TC3-1.0143 8AU .6£96

ROE 1,1972 RRA -.3146 RE3 .6903 FAU .03358

FOE-I.TA93 FRA .2925 FC3 -.71_3 85P 9300

ODE 2.8097 BRA .4008 BC3 1.2271 F_ -508

CRBIT 0ETE_INATION ACCURACY
ST 1960.3 SR 1078.0 SS 1035.2

CRT -.9912 CRS .9998 CST -.9937

LSA 2460,6 MSA 149.0 5SA 5.7

ELI 2233.7 EL2 125.5 ALF 151.31

ARRIVAL CATE JUN _0 1969

130.83 ECC .17260 INC 9.4335 Vl 30.119

16.96 RCA 108.25 APO 153.41 v2 34.783

I_).02 ZAC 81,01ETC 166.72 CLP-126.44

7.596 0PA 58.01 RAP 321.27 ECC 1.6718
INJ TII_ PO CST TIM INJ 2 LAT ZNJ 2 LONG

6 42 55 1041,4 23.59 13.96

13 55 22 5185,6 23.60 265,55
6 42 55 1041.4 23.59 13.96

13 55 22 5185.6 23.60 265.55

6 42 55 1041.4 23.59 13.96

13 55 22 5j85,6 23.60 265,55

ORBIT 8ETERNINATION ACCURACY

ST 2281.4 SR 1079.3 SS J031.7

CRT _9907 CRS .9993 CST -.9950

LSA 2722.4 MSA 150.9 55A 4.4

ELI 2520.3 EL2 132.7 ALF 154.81

MI0-COLMSE E_CUTZON ACCURACY

56r 2637._ SC_ 14_.4 S_3 159.3
RRT -._YZ2B RRF 3._0 RTF .9590

568 3002.2 R_3 .1762 R13 -.9778

$61 2961.6 562 492.2 TH_ 152.53

LAUNCH 0A rE F£O _0 1969 FLIGHT TIME 122.00

HELIOC[NTR|C CONIC OISTAN_E 353.694

RL 147.93 LAL .00 LCK 151.19 VL 27.891 G4L -6,36 _ZL 101.79 H(A 165.39 5MA

RP 108.94 LAP -_.95 LOP 316,87 VP 37.683 GAP 2.76 AZP 78.58 TAL 213.61 TAP

RC 110.446 GL -51.10 GP 72,86 ?AL 118.41 ZAP 101.90 ETS 45.81ZAE 101.51ETE

PLAN_TO(ENTR|C CONIC
C3 52.935 VHL 7.276 DLA -41.48 RAL 34.90 RAO 6568.9 VEL J_._0_ PTM 2.41 VHP

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT A.T_ INJ AZMTH INJ TIME

5_.32 6 11 51 1785.00 18.48 3_.24 782.67 I77.82 6 _J 36

121.68 13 10 28 5772.25 18.50 270.65 282.68 127.82 14 46 40

58.32 6 11 51 1785,00 18.48 32.24 282.67 127.8_ 6 41 36

I_I,68 13 10 28 5772.25 i8.50 270.65 _82.68 127.82 14 46 AO

58.3_ 6 II 51 1785.00 18.A8 32.24 282,67 127.82 6 Al 36

121.68 13 10 28 5772.25 18.50 270.65 282.68 127.82 14 46 40

CIFFERENTI_L CO_RECTICNS MI0-COUR,_E EXECUTION ACCUR4C_

TOE-3.3349 TRA .0654 TC3 -.8091 8AU .6493 56T 2878.8 56R 1216.9 563 128.9

RCE 1.1877 RR_ -.4827 RC3 .4333 FAU .07451 _T -.9081 RRF -.97fli RTF .9696

r0E-I .6689 FRA ,3804 re3 -.4009 BSP 9726 S(,8 3133,3 R_3 .1650 R13 -.9818

8OE 3.5400 6R_ .487j BC3 .9178 FSP -408 ,_GI 3096,1 562 481.6 TH4 158.13

LAUNCH 0ATE FEB 20 19_9 FLIGHT TIME J24,00

H_LIO_ENTRIC CONIC OISTANCE 359.677
RL 147.93 LAL .00 LCL 151.19 VL 27.854 GAL "-6._7 A_L 105.36 H_A 168.44 S,qA

RP J08.94 LAP -3.O4 LOP 320.03 VP 37.658 6_P 3.03 _ZP 74.94 TAL 212.46 TAP

RE 112.844 GL -56.83 GP 77.46 7AL I12.60 ZAP 100,63 ETS 58.75 ZAE 95.97 ETE

PLANETO(ENTRIC CONIC
C3 76.798 VHL 8.763 DLA -44,90 RAL 42.24 RAO 6569,5 VEL 14.077 PTH 2.57 VHP

LNCH AZMTH LN_H TIME L-! TIM(: [NJ LAT INJ LONG INJ RT 45_ [NJ A_WTH INJ TIME
53.57 6 21 56 19"26.08 15.67 42.32 295.87 132.63 6 54 2

126,43 I3 58 58 58i0.14 15.69 271.54 295.89 132,63 15 35 48

53.57 6 2i 56 1926.08 15.67 42.32 295.87 132.63 6 54 2

126.43 13 58 58 5810.14 15.69 271.54 295.89 132.63 15 35 48

53.57 6 21 56 J926.08 15.67 42.32 295.87 132.63 6 54 2

126.43 13 38 58 5810.14 15.69 271,54 295,89 132,_3 15 35 48

0IFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE-4.5206 TRA .6413 TC3 -.3385 BAU .5874 5_T 3158.6 56R 787.0 563 101.5

ROE ,7159 RRA -.5961 RE3 .1783 FAU ,01604 RRT -.8061RR_ -.8928 RTF .9825

FOE-1.6OO6 FRA .4665 FC3 -.1808 8SP 10153 568 3255.2 R_3 .1417 R13 -.9871

80E 4.5770 8RA .8756 BE3 .5672 FSP -321 56| 3223,0 562 456.4 THA 168.41

ARRIVAL CATE JUN 22 1969

130.58 ECC .17235 1NC11,7865 Vl 30.119

18._9 RC_ I08,07 APO 153.08 V_ 34.784

135.91 ZAC 78,49 ETC 171.70 CLP-134.41

8.920 0PA 59,28 RAP 313.08 ECC 1._71_

PO CST TIM INJ 2 LAT INJ _ LONG

1185,0 _3.26 _5.79

5172.3 23.27 264.20

1185.0 23,26 25.79

5172.3 23.27 264.20

1185.0 23,26 25.79

5172.3 23.27 264 ._0

ORBIT 0ETER_INATION ACCURACY

ST 2626.5 $R 947.8 55 1017.?

CRT -.9882 CR5 .9975 CST -,9965

LSA 2968.0 MSA 150.2 5SA 3.3

ELI 2789.0 EL2 136.6 ALF 160.32

ARRIVAL CATE JUN _4 1969

130,31 ECC .17210 INC15,3605 Vl 30.119

20.9J RCA 107.88 AP_ 152.74 V2 34.786

146.35 7AC 75.36 ETC 1_1.46 CLP-14_,19

10.987 CPA 59.85 RAP 30_,61 ECC Z.2639

PO CST TIM INJ 2 LAT JNJ _ LONG
1326.1 20.99 36,45

5210.l 21.01 265.66

1326.1 20.99 36.45

5210.1 21.01 765.66

1326.1 20.99 36.45

5210.1 _l.Ol 265.66

ORBIT OETERMINATION ACCURACY

ST 2961,1SR 496.4 SS 1001.0

CRT -,9613 ER5 .9767 CST -.998_

LSA 3161.5 MSA I44.9 SSA Z.4

ELl 2999.3 EL2 135.O ALF 170,83
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LAUNCH 0ATE FEB 20 196g FLIGHT TIME 126.00 ARRIVAL CATE JUN _6 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 10@.93 LAP -3.1Z

RC 115.239 GL -61.67

PLANCTOCENTR|C CONIC

C3 131.717 VHL I1.477

LNCH AZMTH LNCH TIME
50.97 6 46 35

129.03 14 42 41

50.97 6 46 35

I29.03 ]4 4Z 41
50.97 6 46 35

I29.03 14 42 41

DIFFERENTIAL CORRECTIONS
T02-5,8523 TRA 1.7238

ROE-1.8567 RRA -.1373

F02-1.5866 FRA .5859

8OE 6.1398 BRA 1.7292

LAUNCH DATE FEB 20 1969

LOL 151.19 VL 27.815 GAL

LOP 323.20 VP 37.631 GAP

GP 81.33 ZAL 106.51 ZAP

DISTANCE 365.565

-5.96 AZL 111.42 HCA 171.43 5MA

3,27 AIP 6@.@0 TAL 211.2] TAP

98.66 ETS 85.18 ZAE 89.00 ETE

130.04 ECC .17177 INC21.4179 VI 30.119

22.64 RCA 107.70 APO 152.37 VZ 34.789
170.35 ZA( 71.00 £T( 205.1§ CLP 177.71

CLA -46.85 RAL 50.81 RAO 6570.4 VEL 15.908 PTH 2.81 VHP 14.567 0PA 58.73 RAP 289.55 ECC 3.1677

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_,4TH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LCWWC

2065.27 10.66 50.)2 310.6] 135.90 7 21 0 1465.3 J6.35 44.95

612.39 10.68 297.06 310.64 135.90 14 52 54 12.4 16.36 291.68

21365.27 10.66 50.32 310.63 135.90 7 21 0 1465.3 16.35 44.95

612.39 I0.68 297.06 310.64 135.9(] 14 52 54 12.4 16.36 291.68

2065.27 10.66 50.32 310.63 135.90 7 21 0 1465.3 16.35 44.95

612.39 10.68 297.06 310.64 135.90 14 52 54 12.4 16.36 291.68
MIO-COUR_E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TC3 -.Z241 BAU .3947 SGT 322_.4 SGR 932.3 ,5(;3 78.4 ST 2946.0 SR 927.4 55 1009.9

RE3 -.0023 FAU .00751 RRT .8603 RRF .8180 RTF .9956 CRT .9871CRS -.9814 CST -.9995

FC3 -.0494 BSP 104@2 S_B 3354.6 R23 -.1106 R13 .9923 LSA 3246.0 MSA 148.8 SSA 1,9

BC3 .2241 FSP -247 5G1 3322.8 $G2 460.9 THA 14.26 ELI 3(385.3 EL2 141 .9 ALF 17.30

FLIGHT TIME 128.00 ARRIVAL CATE JUN Z8 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .DO

RP 108.92 LAP -3.19

RE 117.630 GL -63.12

PLANETCX_ENTRIC CONIC

C3 293.08§ VHL J7.j_
LNCH ATMTH LNCH TIME

53.2! 7 28 44

126.79 15 8 32

53.21 7 28 44

126.79 15 8 32

53.2{ 7 28 44

126.79 15 8 32

OIFFERENTZAL C(_CTIONS
T02-2.4195 TRA 2.37L>0 TO3 -.0110 BAU

ROE-8.3802 RRA 2.7087

FOE-1.7455 FRA .8485

@DE B.7224 _qA 3.6005

OISTANCE 371.236

LOL 151.19 VL 27.775 GAL -5.70 AZL 123.54 HCA 174.22 SMA 129.75 ECC .17114 INC33.5380 VI 30.119

LOP 326.36 VP 37.605 GAP 3.44 A?P 56.60 TAL _7'09.75 TAP 23.97 RCA |07.55 APO 151.96 V2 34.792

GP 78.01ZAL 1_.54 ZAP 96.12 ETS 134.77 ZAE 78.94 ETE 217.66 ZAC 63.80 ETC 253.07 CLP J20._6

DLA -45.17 RAL 59.33 RAO 6571.7 VEL _.3§7 PTH 3.16 VHP 21.772 OPA 53.69 RAP 274.4_ ECC 5.8234
L-I TIME INJ LAT INJ LONG INJ RT A,SC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2169.4@ 4.38 53.64 324.95 135.00 8 4 54 1569.5 10.00 48.33

758.31 4.39 ]04.29 324.97 135.00 15 21 lO 158.3 10.02 298.9_

2169.48 4.38 53.64 324.95 135,D0 8 4 54 1569.5 10.00 48.33

758.31 4.39 ]0A.29 324.97 135.00 I5 21 10 158.3 10.02 298.98

2169.48 4.38 33.64 324.95 135.00 B 4 54 1569.5 10.00 48.33

758.31 4.39 ]04.29 324.97 135.00 15 21 I0 158.3 10.02 298.98
MI0-O3URS, E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.2790 SGT I]87.5 S(_ 3094.8 S(;3 61.4 ST @77.4 SR 2831.1 SS I122.I

RC3 .0704 FAU-.O0451 RRT .8640 RRF .9849 RTF .9375 CRT .9668 CRS -.9977 CST -.981_

FC3 .0133 BSP 10627 SGB 3391.6 R23 -.0937 RI3 .9954 LSA 3161.6 MSA 220.1 SSA .8

BE3 .07|2 FSP -195 SGI 3328,B SG2 649.5 THA 67.94 ELI 2956.1 EL2 214.9 ALF 73.23

LAUNCH OATE FEB ZO 1969 FLIGHT TIME 130.00 ARRIVAL OATE JUN 30 1969

HELI(XENTRIC CONIC

RL 147.93 LAL ,DO

RP 108.91 LAP -3.25

RC 120.015 GL -54.07

PLAN[TOCENTRIC CONIC

C3 923.895 VHL 30.396

LNCH ATMTH LNCH TIME

70.29 9 9 16

109.71 14 5 9

70.29 9 9 16

109.71 14 5 9

I10.00 13 42 19

110,00 14 31 J6

CIFFERENTIAL CORRECTIONS

TOE 3.6644 TRA .9558 TC3 -.0510 BAU 2.4839

RC-II.7067 RRA 7.7362 RC3 .1940 FAU-.03928

FOE-2.2411 FRA 1.6324 FC3 .036_ BSP 9149

B0212,2669 BRA 7.7950 BC3 .L_Jl FS.P -157

LAUNCH OATE FEB L_ 1969

DISTANCE 376.199

LOt. 151.19 VL 27.733 GAL -5.29 AZL 153.03 HCA 176.35 S_A 129.46 ECC .16933 INC63.0326 Vl 30.119

LOP 329.53 VP 37.578 _AP 3.42 A2P 27.01 TAL 207.6@ TAP 24.04 RCA 107.54 APO 151.38 V2 34.796

GP 61.26 ZAL 95.53 ZAP 93.45 ET$ 166.62 ZAE 60.64 ETE 24_.73 ZAC 48.93 ETC 287.20 CLP 97.20

CLA -34.03 RAL 63.99 RAD 6572.9 VEL 32.329 PTH 3.49 VHP 38.440 CPA }B.82 RAP 259.7! ECC16.2050

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_rNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2028.|7 -.10 38.L:_ 334.12 124.03 9 43 4 1428.2 4.37 31.97

1086.16 -,08 327.97 334.13 124.03 14 23 16 4@6.2 4.39 321.75

2028.17 -.I0 358.20 334.12 124.03 9 43 4 1428.2 4.37 31.97

1086.16 -,08 327.97 334.13 124.03 14 23 16 486.2 4.39 321.75

1155.81 -2.94 331.47 332.20 124.07 14 1 35 555.8 1.55 325,27

1006.52 2.76 3_3.68 336.05 124.08 14 48 3 406.5 7.22 317.43

MIO-C_URSE EXECUTION ACCURACY OR@IT DETERI4INATION ACCURAC Y

SGT 792.3 SGR 3058.9 SG3 52.3 ST 693.9 5R 2269.3 $S 145|.1

RRT -.6_76 RRF .9989 RTF -.5_02 CRT -.9464 CRS -.9997 CSr .9387

5(,8 3159.9 R23 -.0803 R13 .9968 LSA 2772.5 MSA 223.@ SSA .4

•_,I 3100.7 _2 608.7 THA 99.61 ELI 2363.2 EL2 215.2 ALF 106.28

FLIC_T TIME 132.00 ARRIVAL CATE JUL 2 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .DO

RP 108.89 LAP -3,_]

RC 122.394 GL 52.92

PLANETOCENTRIC CONIC

C3 984.822 VHL 31,_2
LNCH AZMTH LNCH TIME

26.58 15 21 33

153.4Z 1 36 54

26.58 15 21 33

153.42 I 36 54
26.58 15 ?I 33

153.42 I 36 54

OIFFERENTIAL CORRECTIONS

T02-Z.9972 TR_ 1.6937 TC3 -.0874 _AU 2.8_09

R0-14,7885 RRA 1.8297 RC3 -.1964 FAU-.04211

FDE 2.9650 FRA -.3502 FC3 .0370 @SP 9890

80E15.0892 BRA 2.4933 BC3 .Z150 FSP -169

OIST_NEE }86.508

LOL 151.19 VL 27.691 GAL -5.96 AZL 24.63 H_A 183.63 5MA 129.17 ECC .17793 INC65.3738 Vl 30.119

LOP 332.70 VP 37.551 GAP 4.87 A_P J53.33 TAL 209.74 TAP 33.36 RCA 106.18 APO 152.15 V2 34.800

GP -60.65 ZAL 95.94 ZAP 94.85 ETS 181.84 ZAE 63.86 ETE 103.20 ZAC 75.57 E TC 70.40 CLP 99.93

OLA 66.80 RAL 16.86 RAO 6572.9 VIEL 33.258 PTH 3.50 VHP 3@.751 _PA -77.92 RAP _00.32 ECC17.2_77

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM ]NJ 2 L4T INJ 2 LONG

5069.77 .33 245.07 287.02 Z3.L;_0 16 45 3 4469,8 -7.02 242.32

333_,66 .34 99.01 287.00 23.L_] 2 32 32 273@,7 -7.01 96.26

5069.77 .33 245.07 287.02 23.L=0 J6 46 3 4469.8 -7.02 242.32

33_B.66 .34 99.01 287.00 23.2_} 2 32 32 2738.7 -7.01 96._6

5069.77 .33 245.07 287.02 23,_] 16 46 3 4469.8 -7,02 242.32

33_8.66 .34 99.01 _BT.00 23.20 2 32 32 2738.7 -7.01 96,_6

MI0-CO.IRSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT J|03.| _ 3086.9 ,_3 52.8 ST 596.0 SR 2712.2 SS 1819.9

RRT .8281 RRF -.9997 RTF -.8177 CRT .9515 CRS 1.0000 CST .9502

56B 3278.1 R23 -,0744 R13 -.9971 LSA 3315.2 MSA 181,5 SSA I.O

561 3224.2 $62 592.1 THA 72.92 ELI _771.1 EL2 179.4 4LF 7H.14
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LAONCH GATE FEB ZO 1969

HELIC(ENTRIC CONIC

RL 147.93 LAL .00

RP IO_.88 LAP -3.34

RC 174.766 GL 6?.58

PLANE TL-_C[NTRIC CONIC

C] 3?4.668 VHL 18.019

LNCH 4ZNTH LNCH TIME

?4.4? 13 16 47

155.58 ?3 37 46

?4.4? I3 I6 47

155.58 ?3 37 46

24.4? J3 16 47
]55.58 ?3 37 46

FLIGHT TIME 134.00 aRRIVAL C4TE JUL 4 1969

01STANCE 391.433

LOL 151.19 VL ?7.648 6AL -5.53 ATL 54.47 MCA 185,75 9_A I78.86 ECC ,1760_ 1NC35.5343 Vl 30,119

LOP 335.87 VP 37.523 GAP 4,83 AZP 125,40 TAL ?07.67 TAP 33.41 RCA I06.18 APO 151.55 v? 34.805

6P -76.71 7AL 99.71 ZAP 98.54 ETS L;_3.79 7AE 8?.50 ET£ 174.?0 ZAC 91.16 ETC 94.49 CLP 178.52

CLA 68.66 RAL 346.79 RA0 657|.8 VEL 71.118 PTH 3.?0 VHP 71.959 DPA -79.10 RAP 89.0? [CO 6.343?

L-J TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH [NJ TIME PO CST TIM [NJ ? LAT INJ Z LONG

4997.16 -5.00 ?44.48 ?54,84 ?I,43 14 39 59 4397.? -17.44 741.97

3247,68 -5,00 96,08 ?54.8? _1.43 ?4 3[ 53 7647.7 -1?.43 93.57

4997.16 -5.00 244.48 _5&,84 21.43 14 39 59 4n59_.8 -17.44 241.97

3E47.68 -5.00 96.08 254.82 2|.43 ?4 3l 53 ?647.7 -17.43 93.57
4992.16 -5.00 244,48 E54.84 71.43 |4 39 59 4392.? -I?.44 74J.97

3?47.68 -5.D0 96.08 ?54.8? 71.43 ?4 3| 53 ?647.7 -17.43 93.5?

CIFFE_NTIAL CORRECTIONS

TCE ?.3807 TRA .1537 TC3 -.0203 8AU .4645

ROE-6.4491 RRA 3.3977 RC3 -.IOS! FAU-.O0358

FCE 1.5190 FRA -.637l FC3 .CK'J95 85P |1517

BeE 6.8745 eRA 3.396? Be3 .1070 FSP -_6

LAUNCH CATE fEB _ 1969

HELIOCENTRIC CONIC

RL 147,93 LAL ,00

RP 108,86 LAP -3.37

RC I77.178 GL 62.48

PLAI'_.TOCENTRIC CONIC

C_ |_0.J84 VHL 12.25_

LNCH ATMTH LNCH TIt4C

?8,60 I3 ? 41

151.40 ?3 4 55

?8.60 13 ? 41

151.40 73 4 55

?8.60 13 ? 4!

I5].40 ?] 4 55
;IFFER_NTIAL CO_RIE[CTIONS

T0E 3.8008 TRA-?.5839 TC3 -.143J _AU .2955

ROE -.9479 RWA 1,6477 RC3 .0346 FAU .0If?4

FOE 1,1419 FRA -.6887 FC3 -,0648 8SP I?083

80E 3.9172 BRA 3.0616 BC3 .1477 FSP -765

MI_-COURS[ EXECUTION ACCURACY ORBIT CETERflINATION ACCURACY
5(,T 772,3 SGR 3624.? SO3 63.7 57 758.1 SR 7235.Z SS 969.6

RRT -.4075 RRIr o,9974 RTF ,506! CRT -.8950 CRS .9971 CST -.9764

S(,,8 3705.6 R*'d3 -.0994 RI3 -.9942 LSA ?530.9 MSA 3?4.7 5SA 1.6

.S(,J _h538.0 $6_ 704 .] THA 95.09 ELI 7338.0 EL? 3?3.3 ALF I07.73

FLIGHT TIME 136.00 ARRIVAL DATE JUL 6 1969

0ISTA_E 397.040

LOL |51.19 VL ?7.603 GAL -5.23 AZL 66.711"_A 188.54 5MA I78.56 EC( .I756! h,._73.7897 vl 30.119

LCP 339.04 VP 37.496 &AP 4,98 AZP i13,O6 TAL 206.06 TAP 34.60 RCA ]05_98 AFO J51.14 V? 34.811

GP -76.76 7AL IG3.65 ZAP JO].J8 ETS Z59.83 ZAE 92.86 ETE 179.59 ZAC 98.98 ETC 151.13 CLP 174.39

DLA 65,07 RAL 340,gO R*0 6570,6 V_L I6,478 PTH Z,87 VHP 14,762 0PA -69,87 RAP 64,43 ECC 5.4716
L-I TD4_ INJ LAT INJ LONG INJ RT _,_ JNJ AZNTH |NJ TIME t:_ CST T|M INJ 2 LAT ]NJ ? LONG

4865.90 -31.81 239.05 74§.]4 25.50 14 ?3 47 4?65.9 -19.0! ?35.83

3148.59 -|J.80 95.73 E45.3_ ?5.50 ?3 57 ?3 ?548.6 -19.00 97.07

4865.90 -ll.SI ?]9.05 Z45.34 Z5.50 I4 23 47 4?65.9 -19.0J ?]5.83

3148.59 -1|.80 95.73 245.37 ?5.50 ?3 57 23 2548.6 -19.00 97.07

4865.90 -IJ.8| ?_9.05 245,34 ?5.50 14 23 47 4E65.9 -19.01 735.83

3148,59 -I1._0 95,23 745,)_ ?5,50 73 57 73 ?548,6 -19,00 92.0?
MIO-_S,I[ £)(ECUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

S6T 3390.7 _ J876.8 $63 8|.7 ST 1974.i SR 703.6 SS 741.1

RRT -,9490 RRF -.9_93 RTF .9964 CRT -.9053 CRS .8857 CST -.9990

SG8 3875.4 R_3 -.1370 R13 -.9890 LSA 22'03.8 MSA 291.1 SSA 1.9

•5_1 3840.0 S(,2 5_.5 THA 151.72 ELI _O76.4 EL? 784.? ALF I6J .76

LAUNCH GATE FEB ?O 1969 FLIGHT TIME 138.00 ARRIVAL CA TE JUL 8 1969

HELIL_[NTRIC CONIC

RL 147.93 LAL ._0

RP I08.84 LaP -3.39

RC 179.481 CL 59.55

PLANE TC'WCENTRIC CONIC

C3 88.547 VHL: 9,_1_

LNCH 47MTH LNCH TiME

37.85 }3 ?0 35

147.15 ?3 ? 40

37.85 13 ?0 35

147.15 ?3 ? 40

32.85 13 2'0 35

]47.15 23 ? 40

CIFFERENTIAL CORRECTIONS

TOE ?.9OO4 TRA-?.6961 TC3 -,4759 _AU .56_4

RCE -6096 RRA .1647 RC3 -.0404 FAU .07175

FOE 1,1190 FR4 -.7197 FC3 -,_77 BSP 17534

BOE ?.9637 BRA ?.7011 _C3 ,4776 FSP -34?

CISTANCE 40?.835

LOL 151.19 VL ?7,558 GAL -4,97 AZL 72.81HCA 191.53 ,_W_ 128.75 ECC .17577 INC17.185_ Vl 30.119

LOP 347.?! VP 37.469 GAP 5.18 AZP 106.86 TAL ?04.57 TAP 36.J0 RCA i05.77 APO 150.79 V? 3=.81_
6P -71.21 7AL 1_7.07 7AP 108.13 ET5 788.73 ZAE 100.05 ETE ?06.84 ZAC 104.05 ETC 179.47 CLP-164.97

CLA 61.48 RAL 34?.86 RAG 6_69.7 VEL 14.488 PTH ?.63 VHP 11.268 OPA -62.26 RAP 55.04 ECC ?.4573

L-I TiME iNJ LAT _NJ LONG INJ RT A.'.'.'SC INJ AZMTH INJ TIME PO CST TiM INJ ? LAT INJ ? LONG

474P.37 -17.77 _3_59 242.85 30,09 14 39 37 4147.4 -24,63 ??8,60

3058._6 -17.75 93.69 247.83 30.09 _5 53 38 _4_8._ -?4.6? 89.70

4747.37 -17.77 232.59 747.85 30.09 14 39 37 4147.4 -24.63 278,60

)058.46 -17.75 93.69 242.83 30.09 ?_ 53 38 ?458.5 -24.62 89.70

474?.37 -17.77 732.59 24_.85 )0.09 14 39 37 4147.4 -24.63 ??8.60

)058.46 -J7.75 93.69 74_.83 )0.09 _3 53 38 ?458.5 -24.6_ 89.70

MID-COUR,E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_T 3967.4 _ 433.? ._,3 104.3 ST _045.3 _ 376.5 SS 715.5

RRT ,OO10 RRF .1727 RTF .9824 CRT .7670 CRS -.8515 CST -.9899

SG8 3991,0 RE3 ,1717 R13 ,9874 LSA ?184.5 MSA 754.) SSA ?.5

S61 3967.4 5(,? 433.? TH_ .0| ELI ?065.8 EL? 739.? ALF 8.15

LAUNCH C4TE FEB L:'O 1969 FLIC,HT TIME |40.00 ARRIVAL CATE JUL 10 1969

HELIOCENTRIC CONIC DISTANCE 408,694

RL 147,93 LAL .00 LC'I. 151,19 VL 77.513 GAL -4,71 AZL 76,4! HCA 194,59 SHA 127,94 ?CO ,17607 INC13.5904 Vl 30.119

RP 108.87 LAP -3.39 LOP 345,38 VP 37,443 CAP 5,40 AZP 10_,17 TAL 703,1J TAP 37,70 RCA |05.4? APO J50,47 V? 34.8?5
RC J3J.873 CL _5,96 CP -64.98 7_L 109,8J ZAP 113,08 ETS _97,34 ZAE 105,68 £T£ ?14.23 ZAC 107,95 ETC I88,04 CLP-157,96

PLAMETOCENTRIC CONIC

C3 60.460 VHL 7.776 OLA 58.77 RAL 346,65 RA0 6569.! VEL 13.484 PTH ?.46 VHP 9.3?8 OPA -55.54 RAP 49,63 ECC 1.9950

LNCH AZMTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME I%,9CST TIM INJ ? LAT INJ Z LONG

36.68 13 45 ?5 4635.26 -72.71 2_6.00 ?42.04 34.6? 15 ? 40 4035.3 -78.71 ??I.25

143.37 ?3 8 4 7987.78 -22._'. 91.82 242.02 34.61 ?3 57 51 ?387.3 -?8.70 87.07

36.68 13 _5 ?5 4635.76 -22.21 ?76.00 747,04 34.6? I5 ? 40 4035.3 -78.71 2?1.75

143.37 ?3 8 4 2987,_8 -??._0 91,82 242.0? 34.61 ?3 57 51 2387.3 -78.70 87.07

36.68 13 45 ?5 4635.76 -2_,?| ?36.00 747.04 34,6? 15 ? 40 4035._ -28.71 721.75

143.37 23 8 4 2987.28 -72.?0 91L8_ 242.02 34.61 ?3 57 5J 2387.3 -2"8.70 87.07

DIFFERENTIAL CORRECTIONS MI0-COUR,E EXECUTION ACCURACY _6IT OETERMINATION ACCURACY

TD£ ?.389? TRA-2.4085 TC3 -.8490 8AU .698_ SOT 4028.7 S(,R 681.0 5G3 I_8.7 5T 2031.? SR 594.4 53 734.9

RCE .8010 RRA -.1664 RC3 -.1589 FAU .0Z968 RRT .7844 RRF .895_ RTF .97_? CRT .9195 CRS -.9747 CST -.9841

FOE 1,1650 FRA -.7307 FC3 -.475J 8SP 1_847 ,C,G_ 4085.8 R'Z3 .?005 RJ3 .9751 LSA 2226.6 _5_ ?4EF.D 554 3.?

8OE ?,5199 8RA ?.4147 BC3 .8638 FSP -4?5 56J 4064.3 567 418.7 THA 7.63 ELl ?J04.3 EL? ??5.5 ALF 15.74

1834



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH CATE FEe Z0 ]969 FLIGHT TIE 142.00 ARRIVAL OATE JUL ]Z ]969

HELIC_ENTRIC CONIC DISTANCE 414,577

RL 147.93 LAL ,00 LOt. 151,19 VL 27.467 GAL -4,46 AZL 78.77 HCA

RP I08,79 LAP -3,39 LOP 348,56 VP 37,416 GAP 5,62 AZP |00,7! TAL

RC ]34.153 GL 52.37 GP -59.10 ZAL ]II._B ZAP 117,86 ETS 301 ,26 7AE
PLANE TC_ENTRIC CONIC

C3 45.3]6 VHL 6.732 CLA 55.46 RAL 350.76 RAO 6568.7 VEL 12.910 PTH 2.35 VHP B,158 0PA -49.43

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZHTH IN] TIME PO CST TIM

40.10 I4 I1 2 4§45.24 -25,30 Z19,71 241,79 38,84 15 26 47 3945,2

139.90 23 15 15 2934,43 -Z5,29 89,99 Z41,77 38,84 24 4 9 2334,4

40.10 14 11 2 4545.24 -25.30 219.7] 241.79 38.84 15 26 47 3945.2

139.90 23 15 15 2934,43 -25,29 89,99 241,77 38,84 24 4 9 2334,4
40.10 J4 IJ 2 4545.24 -25.}0 219.7] 241.79 38,84 15 26 47 3945,2

]39.90 Z3 15 15 2934,43 -25,29 89,99 241,77 38,8_ 24 4 9 2334,4

DIFFERENTIAL CCRRECTIONS MIC-COURS_ EXECUTION ACCURACY

TOE Z.]llI TRA-2.1825 TC3-1,2614 BAU .7809 SGT 4104.4 5GR 815.4 $G3 153,0

ROE .7621 RRA -,2276 RC3 -,265] FAU .03721 RRT ,8639 RRF ,9526 RTF ,9646

FOE I,Z023 FRA -,7_8 FC3 -,7J0B BSP 13317 S(,B 4184,6 RZ3 ,2L_6 RI3 ,9685

BCE 2.2444 BRA 2.]943 BE3 1.2_ FSP -517 SGI 4165.0 S_2 404.8 THA 9.8)

197.69 SMA

201,64 TAP

110.25 ET£

127,63 ECC .17659 IN611.2260 V] )0.II9

39.34 RCA 105,09 APO 150,17 v2 34.833

2]5._6 7AC 111.23 ETC 19],06 CLP-155.47

RAP 46.20 £CC |.7458

IN] 2 LATINJ 2 LONG

-31.42 214.25
-3J.40 84.54

-3],42 2]4.25

-3],40 84.54

-31.42 214,25

-31.40 84.54

ORBIT DETERMINATION ACCURACY
ST _48.7 5R 656.7 SS 756.9

ERT ,9415 CRS -.9887 CST -.9B14

LSA 2267.8 MSA 241.5 SSA 4,0
EL] 2140.9 EL2 211.8 ALF 16,97

LAUNCH OATE FEB 20 1969 FLIGHT TIME 144.00 ARRIVAL DATE JUL 14 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .0(_

RP 108.77 LAP -3.38

RE 136.471 GL 48.99

PLANETOCENTRIC CONIC
C3 36,151 VHL 6.013

LNC_H AZMTH LNCH TIME

43,10 14 35 51

136.9(] 23 22 49

43,10 |4 35 5I

136.90 23 22 49

43.10 14 35 51

136.90 Z3 22 49
OIFFERENTIAL CORRECTIONS

TOE 1.9845 TRA-I.9577 TC3-I.64TI 8AU ,8112

ROE ,7038 RRA -,1943 RE3 -.3233 FAU ,04167

r0E 1.2540 FRA -.6454 re3 -.9978 BSP J2547

80E 2.1056 8RA 1.9623 BC3 1.6785 FSP -521

01STANCE 420.474

LOL 151,19 VL 27.421 GAL -4.19 AZL P4_.45 HCA 200.8! SMA 127,37 £CC .I7724 INC 9.549? V! 30.119

LOP 351.74 VP 37.390 GAP 5.85 AlP 98.94 TAL L>00,16 TAP 40.98 RCA 104.75 APO I49.89 V2 34._4]

GP -53,74 ZAL 113,31 ZAP 122,35 ETS 303,45 ZAE 114,O0 ETE 715,62 ?AC 114,]3 £TC 192,09 CLP-]54.76

DLA 53.02 RAL _54.82 RAD 656_.4 VEL ]?.5§| PTH ?.27 VHP 7.416 0PA -43.86 RAP 44.02 ECC J.5950
L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A_ATH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

4469,67 -77,37 213,91 241,_9 47,63 15 50 _ 34:169,7 -33,1] 207,86

?895,97 -?7,36 88,36 241.89 42.63 24 II 5 2296,0 -33.I0 82.32

4469,67 -27,37 213.91 241,89 42.63 15 50 _ 3869,7 -33.1I 207.86

2895,97 -27,36 88.36 24J.88 42.63 24 J| 5 2296,0 -33.10 82.32

4469,67 -?7,37 213,91 241,89 42,63 15 50 20 3869,7 -33,]1 207,86

2895.97 -27,36 88,36 241,88 4?,63 24 11 5 2296,0 -33.|0 82.32

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC,T 4131.6 SGR 834,1 SG3 J70,9 ST 2107.4 SR 677.1 SS 790._

RRT .8678 RRF .9597 RTF .9543 CRT ,9494 ORS -.9934 CST -.979l

S(.B 4215,0 R'Z3 ,7477 R13 .9587 LSA 7338,J MSA 741.8 SSA 4,9

SGJ 4195.2 SG? 409.1 THA I0.03 ELI _?04.2 EL2 203.3 ALF 17.11

LAUNCH DATE FEB ?0 1969 FLIGHT TIME 146.00 ARRIVAL DATE JUL 16 1969

HEL I(XENTRIC CONIC 01 STANCE 426.363

RL ]47.93 LAL .00 LOL |51.19 VL ?7.374 GAL -3.92 AZL 8].71 HCA

RP IO8.74 LAP -3.36 LOP 3_4.91 VP 37.364 GAP 6.0d AZP 97,59 TAL

RC 138.775 CL 45.86 GP -48.93 ZAL 114.I7 ZAP J26.50 ETS 304.91 7AE
PLANETC_ENTRIC CONIC

C3 30.129 VHL 5,4_9 0LA 50.92 RAL 358.75 RAC 6568.? VEL I?.309 PTH ?.2? VHP 6.935 DPA -38.79

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ATMTH IN] TIME PO CST TIM

45.73 14 59 33 4405,5] -?8,73 ?08,67 247.33 45,96 16 12 59 3805,5

134.27 23 30 27 2868.31 -28.T2 87.00 24?.32 45,96 24 IB 15 2?68.3
45.73 14 59 33 4405.51 -28,73 208,67 242,33 45.96 ]6 12 59 3805,5

134.77 23 30 27 2868,31 -28,72 87,00 ?42.3? 45,96 ?4 18 15 2268,3

45.73 I4 59 33 4405.51 -28.73 208.67 247,33 45,96 |6 12 59 3,805.5

134.27 23 30 27 2868.31 -28.72 BT.DO 747.37 45.96 24 18 15 226_.3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.8410 TRA-I,SJ62 TC3-2,I1_3 BAU ,8676 S(,T 4259,6 SGR B77,6 SG3 190,7

ROE .61_5 RRA -.1751 RE3 -,3908 FAU .04779 RRT .8823 RRF .9626 RTF .9509

FDE ].2293 FRA -,e]3l FC3-].3589 05@ J35|9 SGB 4339,3 R23 .748J RI3 ,9549

OOE 1.9421 eRA |.8246 BC3 2.|541 FSP -675 SGI 4322.2 SG2 383.9 THA 9.80

203.95 SMA 127,01 ECC ,17803 INC 8.2934 Vl 30.119

|98,68 TAP 47.63 RCA 104.40 APO 149.62 V? 34,850

117,07 ETE 214.36 7AC 116,78 ETC 192.25 CLP-154.88

RAP 42.69 ECC 1.495_

INJ 2 LATINJ 2 LONG

-34,12 _02.14

-34.10 80.48

-34.l_ 202.J4

-34.10 80.48

-34.I? 202.14

-34.10 80.48

ORBIT DETERMINATION ACCURACY

ST 2124,1SR 651.5 SS 790.0

CRT .9538 CRS -.9954 CST -.978]

LSA 2346,5 MSA 232,_ SSA 5.9

ELI 2713.8 EL2 |87.B ALF 16.43

LAUNCH CA TE FEB 20 1969 FLIGHT TIME J48.00 ARRIVAL DATE JUL I_ 1969

HELIOCENTRIC CONIC DISTANCE 432.?5?

RL 147.93 LAL .00 LOL 151.19 VL 27.3?7 GAL -3.65 AZL 82.69 HCA 207.10 5MA I76.70 ECC .I_95 INC 7.31 32 Vl 30.119

RP IOB.7I LAP -3.32 LOP 358.09 VP 37,338 CAP 6.32 AlP 96.52 TAL 197.17 TAP 44 ._6 RCA 104.03 AF)'_ 149.37 V2 34.860

RC 141.067 GL 43.00 GP -44.66 ?AL 114.51 ZAP 130.30 ETS 306.03 ZAE 119.56 ETE 217.69 lAD J19.25 ETC 192.07 CLP-155,41

PLANETOCENTRIC CONIC

C3 25,915 VHL 5.09J OLA 49.12 RAL ?.58 RAO 65661,0 VEL

LNCH AZMTH LN_H TIME L-I TIME IN] LAT

48.03 15 2? 13 4350.44 -29.6?

131.97 23 38 I9 2848.28 -29,6!

4_.03 15 _? 13 4350.44 -29,62

131.97 23 38 19 284_.78 -29.61

48.03 I5 2? 13 4350.44 -?9.62

131.97 23 38 19 2848.28 -29.61

CIFFERENTIAL CORRECTIONS

TOE 1.7536 TRA-I.6690 TC3-2.5712 8AU ,9029

ROE .5530 RRA -.]418 RC3 -.4249 FAU .05064

FOE 1.2035 FRA -,5231 FC3-1.6919 85@ 13859

BOE I.B3BB BRA J.6750 BC3 2.6061 FSP -676

12.136 PTH 2.18 VMP 6.621 CPA -34.19 RAP 41.98 ECC 1.4265

INJ LONG IN] RT ASC INJ AZMTH IN] TIME PO CST TIM INJ 2 LAT IN] 2 LONG

204,00 _43.11 48,84 16 34 44 3750.4 -34.68 197.09

85,_0 243,10 48.83 24 25 47 ?748,3 -34.67 79.00

204.00 243,1I 48,84 J6 34 44 3750,4 -34.68 197,09

85.90 243.10 48.83 _4 _5 47 2248,3 -34.67 79.00

204,00 243,11 4_.84 J6 34 44 3750.4 -34.68 197.09

85,90 243,J0 A8.83 24 25 47 ?248.3 -34.67 79.00

MID-CC_RS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCUR4CY

SCT 4357.3 SCR 796.3 SG3 204.7 ST 2154.8 SR 626.8 SS 790.7

RRT .8822 RR_ .9584 RTF .9461 CRT .9569 CRS -.9967 CST -.9771

$68 4429.4 _23 .2499 RI3 .9495 LSA 2368.6 MSA 226.1 SSA 7.1

5(;I 4414.0 SG2 370.| THA 9.22 ELi 2237.3 EL_ 175.3 ALF 15.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69J

LAUNCH CATE rE8 Z0 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 108,68 LAP -3.ZB

RE 143.344 GL 40,36

PLA_ TOCENTRIC CONIC

C3 22.824 VHL 4.777

LN_ AZHTH LN_H T|M_

50.05 15 44 1

179.97 ?3 46 33

50.03 15 44 J

179.97 23 46 33
50.03 15 44 I

129.97 23 46 33

FLIGHT TIN? 150.00 ARRIVAL CAT? JUL ?_ 1969

OJST4NEE 438.134

L(_.. 151.|9 VL 27.280 GAL -3.36 AZL 83.48 h_A Z|0.25 _A 126.39 EC( .17998 ]NC 6.5??9 V] 30.119

LCP 1.77 VP 37.313 G4P 6.55 &ZP 95.64 TAL J95.64 T&P 45.89 RE& 103.64 &PO t49.13 V? 34.870

GP -40.89 ?&L J14.39 ZAP 133.74 ET$ 306.94 ?&E 121.57 ETE 710.87 74( 121.59 ETC J91.61 CLP-156.16

eL& 47,57 RAL 6.34 RAO 6567.9 VEL J2.008 PTH 2.14 VHP 6.4?] 0P& -50.03 RAP 41.75 ECC 1.3756
L-| T|HE IN| LAT IN| LONG IN| RT 45( IN| AS'NTH IN| TII4E PO EST TIH IN| ? LAT IN| 2 LONG

4_O_.67 -_.19 199.86 244.74 51.31 16 55 44 3702.7 -34.97 197.66

?833.7? -30.18 85.02 ?44.22 _1.30 24 33 47 2233.7 -34.96 77.81

4_2.67 -_.19 199.86 244.24 5|.31 16 55 44 3702.7 -34.97 192.66

?833.7? -30.|8 85,0_ 244.Z? 51.30 24 33 47 ??33.7 -34.96 77.81

4_O2.67 -50.19 199,86 244.24 51.3! |6 55 44 3702.7 -34.97 192.66

2833.72 -30.|8 85.0"Z 244.22 51.30 24 33 47 ?233.7 -34.96 77.B?

OIFFERENTIAL CCR'RECTION$
TOE 1.6891 TRA-I.5268 TC3-3.0256 BAU .9330

ROE .4995 RRA -.1106 RC3 -.44|7 FAU .05273

FOE 1.1645 FRA -.4302 FC3-2.OOO_ BSP 14152

BOE 1.7614 eRA 1.5_O8 8(3 3,0576 FSP -710

L&UNCH OAT? FEB _0 I_9

t'_LIOCENTRIC CONIC
RL 147,93 LAL .00 LCL 15J.19 _L 27.233 GAL -3.06 AZL

RP 108.65 LaP 73.23 LOP 4.46 VP 37.EB9 G&P 6.79 AZP

RE 145.608 GL 37.92 GP -37.58 ?AL 113.86 ZAP I_6.86 ET$

PLAt4ETO_ENTRZC CON|C

C3 20.474 VHL 4.525 OLA 46.15 RAL 10,09 RAO 6567.8 VEL
LNCH AS'NTH LNCH TXNE L-I TIN? IN| LAT

5j.77 I6 5 9 42£0'90 -30,55

178.73 13 53 19 2813.07 -30.54
51.77 16 3 9 4260,90 -30.55

178.73 73 55 19 2825.07 -30.54

51.77 I6 5 9 4260.90 -_0.55

178.23 ?3 55 19 2823.0_ _30,54
01FFERgENTIAL CCII_R_CTION5

TOE 1.6396 TR&-1.3879 T(3-3.4810 BAU .9_06

ROE .4563 RR& -.08_ R(3 -.4465 FAU .05_k_2

FOE 1.1|59 FRA -.3319 F(3o2.2757 BtW} I4452

_O£ 1.7019 _R& 1.3904 _(3 3.5095 FSP -734

MJO-EOUR_ [_CUTZON ACCURACY CRBIT 0ETERMIN_TION ACCURACY
SGT 4452,8 _ 758,7 SG3 214.9 ST 2185.0 SR 607.! SS 785.8

RRT .878_ _ .9_0_ RTF .9416 (RT .9598 CRS -.9977 CST -.976J

45|7.0 R_3 .2466 R|3 .9446 LSA 2388.7 MS& ZZO.! SS_ 8.3
SG| 4_02.7 SG2 35_,7 THA 8.57 ELI 2760,5 EL? 163.4 ALF |4._9

FLIGHT TIN? 152.00 A_IVAL OATE JUL ?? 1969

0ISTAN_E 444.009

84.13 H(_ 213.41 SNA |26.08EC( .I81|5 IN(: 5.86_7 Vl 30.119

_4._10 TAL I94.09 T&P 47.50 RC4 103.74 APO 148.9? v? 34.88_
307.71Z_E 1_,19 ETE _09.02 Z_C 123.84 ETC lgJ.II CLP-157.03

11.910 PTH 2,12 VHP 6,299 OPA -76.26 RAP 41.89 ?CO 1.3369
IN| LONG ZNJ RT A,_ ZNJ &ZNTH IN| i|1_ PO CST T|M IN| ? LAT IN| _ LONG

196.19 245.70 53.42 i7 J6 J0 3660.9 -35.09 |88.76

84.33 _45.69 53.4I 24 42 22 2273.1 -35.07 76.90

J_N_,|9 245.70 53.4? |7 I6 10 _6_0.9 -35.09 I88.76
84.33 245.69 53.4J 24 42 22 2223.i -35.07 76.90

196.19 245.70 53.42 I7 16 I0 3660.9 -35.09 188.76

84,33 245.69 53.41 24 42 22 7273.! -35.07 76.9_

NI0-COI.I_ _W_(UT|ON ACCURACY (_BIT DETERM_NATZON ACCu_R_C_

_T 4548.9 _ 721.5 SG3 227,1 ST ?2|3.8 5,R 579.7 SS 776.?

RRT ._7_1 RRF .9391 R1T .9378 CRT .9679 CR5 -.9986 CST -.9751

4605.8 R_3 .2379 RJ3 .9404 LSA ?406.9 NS& ?I3.8 5s_ 9.6

_1 4592.5 ,_,2 349.7 THA 7.92 ELl ?283.4 EL? 15|.6 ALF 14._?

L;UNCH DATE F£_ ?0 1969 FLZGHT TII_ 154.00 ARRIVAL 0ATE JUL 24 1969

HELIC'_[NTRIC CONIC 0IST4N_E 449.875

RL |47.93 LAL .00 LOL |5|.19 VL 77.186 GAL -?.76 _ZL 84.68 HE& 716.57 ._A 175.77 ECC .|8745 IN( 5.3153 Vl 30.J19

RP 108.61 LAP -3.|6 LOP 7.64 VP 37.264 GAP 7.02 AZP 94.27 TAL 197.53 T&P 49.|! RC4 J02.87 APO 148.77 v? 34.891

RE 147.857 GL 35.64 GP -34.65 ?AL 112.94 ZAP 139.69 ET5 508.35 ?AE 124.48 ETE L:_7.24 ZAC 1?6.04 ETC 190.59 CLP-|57,97

PL&N_TOCENTRIC CONIC
C3 18.639 VHL 4.317 DLA 45.|1R&L 13.86 R&0 6567.8 VEL I1.833 PTH 2.|0 VHP 6.236 DP& -??,85 RAP 4?.33 ECC J.3067

LNCH AZMTH LN_H TIN? L-! TIME IN| LAT _NJ LONG IN| RT ASC IN| &ZNTH |NJ T_M_ PC) C$T TIN INJ ? L& T IN| ? LONG

53.30 16 _5 50 42_4s17 -50.77 192.95 247.48 55.73 17 36 15 3674.1 -35.09 |85.33
126.70 0 8 39 2815.33 -50.76 83.79 247.47 _5.27 0 55 34 2?|5.3 -35.08 76.18

53._O 16 ?5 50 4224.|2 -50.77 192.95 747.48 55.23 17 36 15 3624.1 -35.09 |85.33

I26.70 0 8 39 2815.33 -30.76 83.79 247.47 55.22 0 55 34 22J5.3 -35.08 76.18

53,30 16 25 50 4224.1_ -50.77 192,95 247.48 55.23 17 36 15" 3624.1 -35.09 185.33

126.70 0 8 39 2815.33 -_.76 83.79 247.47 55.22 0 55 34 2215.3 -35.08 76.18

DIFFERENTIAL CCRRECTIONS MIO-COURSI_ £_ECUTION ACCURACY ORBIT 0ETERMINATION ACCOR&CY

TOE 1.6.000 TR&-1.7488 T(_-3.9333 BAU .9863 5GT 4642.9 5_R 687.1 5_3 226.5 ST ??39.5 ,_q 560.6 SS 767.3

ROE .4715 RR& -.O617 RC3 -.4476 FAU .05407 _T .8637 RRF .9_48 RTF .9546 CRT .9664 CRS -.999? CST -.9747

FOE |.0605 FRA -.7317 FC3-?.5113 BSP I4770 _ 4693.5 R23 ._45 RJ3 .9368 LSA _422.3 MS_ L:>07.? $SA 10,9

BOE 1.6546 BR& 1.2503 8(3 3.9561 FSP -75| S_I 4680.9 S_2 343.5 THA 7.32 ELl 2504.4 EL? |40.0 ALF 13.65

LAUNCH DATE FEB 2_ 1969 FLIGHT TINE 156.00 AR_IV&L C&TE JUL 26 1969

I-_LIO(ENTRIC CONIC

RL 147.93 LAL .00

RP 108.58 L&P -3,09

RE 150.092 GL 33.49

PL&NETOCENTRIC CONIC

C3 17.178 W-IL 4.145 44.11 R&L

LNCH _?NrH LN_H TINt
54.65 |6 46 18

125.35 0 18 43

54.65 i6 46 18

|25.35 0 18 43

54.65 16 46 18

125,35 0 18 43

_IFFERENTIAL CORRECTIONS

TOE 1,5708 TRA-I.I036 TC3-4.3775 B&U 1.0090

R0E .3945 RRA -.0410 RE3 -.4315 r&U .05355

FOE 1.0039 FRA -.1286 FC3-?.6989 Bt_P 15004

_oE 1.6196 _& 1.I044 BE3 4.3937 FSP -753

DISTANCE 455_731

LOL 151.19 VL 27.I39 GAL -2.44 &ZL 85.16 PICA 219.74 5_W& I25.47 ECC .18300 INC 4.83_4 Vl 30.119

LOP 10.82 VP 37.241 G_P 7.26 AZP 9].72 T&L I90.96 TAP 50,70 RCA 102.39 APE) |48_54 V_ 34.90?

GP -32.08 ZAL 111.68 Z&P 142.25 ETS _08.68 Z&E }25.53 ETE _5.56 ZAC 118.21ETC 190.0_ CLP-158.94

OLA J7.69 R&O 6567.7 VEL 11.771 PTH 2.08 VHP 6.E14 DPA -19.74 R&P 43.07 ECC 1.2_77

L-] T_ IN| LAT |NJ LONG _NJ RT A,_ IN| 42'NTH IN| TII4E P_ CST TIN |NJ ? LAT IN| ? LONG

419|.49 -30.90 |90.06 249.59 56.B0 17 56 l0 3591.5 -35.07 1_?.30
?_09.96 -50.88 83.39 249,58 56.78 1 fl 33 ?_10.0 -35.01 75.64

4191.49 -30.90 lg0.06 249.59 56.B0 17 56 I0 359|.5 -35.0? 187.30

?809.96 -30.88 83.39 249.58 56.78 ] 5 33 _710.0 -35.01 75.64

4191.49 -30._3 I90.06 249.59 56.B0 17 56'_0 3-591.5 -35.07 187.30
2809.96 -50.88 83._9 249.58 56.78 J 5 _3 ?2|0.0 -35.0! 75.64

MIO-COUR._W_ E)(_CUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 47?9.4 _ 656.9 SG3 2?8.5 ST ??65.7 SR 545.9 SS 747.0

RRT .8524 RRF .9076 RTF .9314 CRT .9705 CRS -.9995 CST -.9733

_B 4774.8 R23 ._093 R|3 .933_ L54 _439.l MS& 100.6 554 ]?.4

SGI 4762.6 SG? 341.0 TH& 6.79 EL| 2327.0 EL? I28.? ALF 13.Z_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH _ATE FEB ZO 1989 FLIGHT TIME 158.00 ARRIVAL CATE JUL 28 1969

HELIOCENTRIC CC_NIC

RL 147.9] L&L .00

RP 108.54 LAP -5.01

RC 152.312 GL 31.44

PLANE T_ENTRIC CONIC

C} 16.OO3 VHL 4.000

LNCH AZMTH LNCH TIE

55.86 17 6 42

124.14 O 29 30

55.86 17 6 42

124.14 0 29 30

55.86 17 6 42

124.J4 0 29 30

CIFFEENTIAL CORRECTIONS

TGC |.5438 TRA -.9580 TC3-4.8036 BAU 1.0320

ROE .3725 RRA -.0249 RC3 -.4185 FAU .05266

FOE ,9450 FRA -.0319 FC3-2.8490 BSP 15298

8CE 1.5881BRA .9583 8C3 4.8237 FSP -754

0ISTANCE 461.576

LOt. 151.19 VL 27.091 GAL -2.12 4ZL 85.58 HC4 222,9! ,S_A J25.17 ECC .18549 INC 4.4208 Vl 30,1J9

LOP 14.01VP 37.217 GAP 7.51 AZP 93.24 TAL 189.37 TAP 32.28 RCA 101.95 APO 148.38 VZ ]4.914

GP -29.82 Z4L 110.10 ZAP |44,57 ETS }09.29 ZA£ 126.37 ET£ 203.99 ZAC 110.36 £TC 189.58 CLP-t59.�Z

CLA 43.23 RAL 21.60 RAD 6567,6 VEL 11.721PTH 2.07 VHP 6,226 OPA -16.92 RAP 43.91ECC 1.2634

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4162.45 -]0.93 187.48 252.00 58.16 18 16 § 3562.4 -34.89 179.61

2806.54 -]0.92 83.12 251.99 58.14 l 16 17 2206.5, -34,88 75.25

4j62.45 -30.93 187.48 252.00 58.16 18 16 5 3562.4 -34.89 179.61

2806.54 -30.92 83.12 25|.99 58.14 J 16 17 2206.5 -34.88 75.25

4162.45 -30.93 187.48 252.00 58.16 18 16 5 3562.4 -34.89 179.61

2806.54 -]0.92 83.12 251.99 58.14 1 16 17 2206.5 -34.88 75.25

MIOoCOURS£ EXECUTION ACCURACY . CRBIT DETERMINATION ACCURACY

S_T 4818.4 S_ 631.8 _3 229.0 ST 2285.1 SR 533.8 SS 727.5
RRT .8406 _ .8890 RTF .9294 CRT .9748 CRS -.9994 CST -.9723

S6B 4859.7 R23 .19(_ R13 .9509 LSA 2449.1 MSA 193.2 SSA 14.0
S(,I 4847.8 S_,2 340.2 THA 6.32 ELI 2343.7 EL2 116.0 ALF 12.86

LAUNCH CATE FEB L:'O1969 FLIGHT TIE 160,00 ARRIVAL OATE JUL 30 1969

HELIOCENTRIC CONIC DISTANCE 467.410

RL 147.93 LAL .OO LOL 131.19 VL 27.044 GAL -1.78 AZL 85.95 HCA 226.09 SPA 124.97 ECC .18723 INC 4.0499 VJ ]0.119

RP 108.30 LAP -2.92 LOP |7.20 VP 37.194 GAP 7.75 AZP 92.81 TAL J87.76 TAP 53.85 RCA 101,49 APO 148,24 V2 34.926

RC 154.516 GL 29.47 GP -27.81 ZAL 108.23 ZAP 146.70 ETS 309.58 ZAE 127.05 £T£ L_2.56 ZAC 132,50 £TC 189.11 CLP-160.90

PLANETOCENTRXC CONIC

C3 15.055 VHL 3.880 OLA 42.43 RAL 25.61 RA0 6567,6 VEL
LNCH AIMTH LNCH TIM£ L-I TIME INJ LAT

56.98 17 27 17 4136.26 -]0.90

123.02 0 40 34 2805.16 -]0.89

56.98 17 27 17 4l_6.26 -]0.90

125.02 O 40 54 2805.16 -]0.89

56.98 17 27 17 41_6.26 -]0.90

123,02 0 40 54 2805.16 -]0.89
DIFFERENTIAL CCRRECTIONS

TDE 1.5191 TR4 -.B066 TC3-3.2205 BAU 1.0538

ROE .3§51 RRA -.0104 RE3 -.4035 FAU .05140

FOE .8810 FRA .0621 FC3-2.9556 8SP 15587

BO£ 1.5601 BRA .8067 BC3 5.2361 FSP -751

11.681PTH 2.05 VHP 6.263 0PA -14.33 RAP 44.98 ECC 1,2478
INJ LONG INJ RT ASC INJ AZIWTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

185.J3 254.71 59.55 18 36 13 3536.3 -34.71 177.18

82.97 254,70 59.34 1 27 39 2205.2 -34.70 75.02

185.13 254.71 59.35 18 36 13 3536.3 -34.71 177.18

82.97 254.70 59.34 1 27 39 22/35.2 -34.70 75.02

185.13 254,71 _9.35 18 36 13 3536.3 -34.71 177.18

82.97 254.70 59.34 I 27 39 2205.2 -34.70 75,02

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCUR4CY

S_T 4903.9 _ 611.1 SG3 228.1 ST 2298.1 SR 524,5 SS 705.2

RRT .8270 RRF .8664 RTF .9277 CRT .9794 CRS -.9986 CST -.9711

SGB 4941.8 R23 .1698 R13 .9290 LSA 2453.4 MS4 185.8 SSA 15.6

SGI 4930,0 S_2 341,8 TH4 5.91 ELI 2354.9 EL2 103.5 ALF 12,62

LAUNCH DATE FEB 20 1969 FLIGHT TIME 162.00 ARRIVAL CATE 4UG I 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 108.47 LAP -2.82
RC 156.784 GL 27.56

PLANE_TOCENTRIC CONIC

C3 14.294 VHL 3.781

LNCH AZMTH LNCH TIME

58.04 17 48 1!

121.96 O 52 51
58.04 17 48 II

1Z1.96 0 32 51

58.04 17 48 11

I21.96 O 52 51

"DIFFERENTIAL CORRECTIONS

TOE 1.4938 TR4 -.6493 TC}-5.6X]0 BAU I.O752

ROE .3413 RRA .0025 RC3 -.3882 FAU .04990

FOE .8178 rRA .1518 rc3-3.0225 BSP 15888

8OE 1,5323 8RA .6493 BC3 5.6264 FSP -747

OlSTANCE 473,232

LOt. 151.19 VL 26.998 GAL -1.43 4ZL 86.28 PhF.A 229.27 SMA 124.57 £CC ,18915 INC 3.7164 Vl 30.119

LOP 20.39 VP 37.172 GAP 8.00 AZP 92.43 TAL |86,14 T4P 55.41 RC4 I01.01 APO 148.15 VZ 34.938
GP -26.04 ?AL 106.09 ZAP 148.64 ETS )09.76 ZAE 127.61ET£ 201.26 ZAC 134.65 ETC 188.67 CLP-161.87

OLA 41.68 RAL 29.72 RAO 6567.6 VEL 11.648 PTH 2.04 VHP 6.322 0P4 -l|.95 RAP 46.19 ECC 1.2352
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4112.49 -]0.B0 182.99 257.70 60.41 18 56 44 3512.5 -34.48 174.96
2805.85 -]0.79 82.96 257.69 60.40 I 39 37 2205.9 -34.47 74.94

4112.49 -]0._0 182.99 257.70 60.41 18 56 44 3512.5 -34.48 174.96

2805.85 -]0.79 82.96 257.69 60.40 I 39 37 2L:_]5.9 -34.47 74.94

4112.49 -]0.80 182.99 257.70 60.41 18 56 44 3512.5 -34.48 174.96

2805.85 -]0.79 82.96 257.69 60.40 I 39 37 2205.9 -34.47 74.94

HIO-COUR_E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

,_;T 4987.4 _ 594.8 ,SG3 226.2 ST 2301,6 SR 517.3 SS 679.9

RRT ,8|25 RRF .8435 RTF .9_67 CRT .9839 CRS -.9967 _$T -.9697
S_ 5022.7 R23 .1493 R13 .9277 LSA 2448.5 MSA 178.3 SSA 17.4

_| ._010.8 S_2 345.j THA 5.56 ELI 2357.3 £L2 90.3 ALF 12.49

LAUNCH OATE F28 _] 1969 FLIGHT TIME 164.00 ARRIVAL 84TE AUG 3 1969

HELIOCENTRIC CONIC
RL 147.93 LAL .00

RP 108.43 LAP -2.71
RC 158.873 GL 25.69

PLANETOCENTRIC CONIC

C3 13.694 VHL 3.?010LA 40.95 RAL

LNCH 4ZHTH LNCH TIME L-I TIME INJ LAT
59.08 18 9 35 4090.57 -]0.63

120.92 1 3 13 2808.94 -]0.6!

59.08 18 9 33 4090.57 -]0.63

120.92 l 3 13 2809.94 -]0.61

59.08 18 9 35 4090._7 -]0.63

120.92 1 3 13 2908.94 -]0.61

DIFFERENTIAL CORRECTIONS

TO[ 1.4664 TR4 _.4_47 TC3-5.9_91 8AU 1.0949

RDE .3306 RR4 .O146 RE3 -.3715 FAU .048J4
FD[ .7347 FRA .2378 FC3-3.04_2 8SP 16162

_OE 1.5032 8RA .4849 9C3 5.9_06 FSP -737

OISTANCE 479.040

LOL 151.19 VL 26.951 GAL -1.07 AZL 86.59 P_.A 232.45 SPA 124.28 [CC .19123 INC 3.4131 Vl ]0.119

LOP 23.58 VP 37.1_0 GAP 8.26 A2'P 92.08 TAL 184.5_ TAP 56.96 RCA 100.51 APO 148.04 V2 34.951
GP -24.46 ZAL 105.69 ZAP l]0.4_ ET5 _O9.80 Z_ 1_8.07 £T£ L_.08 ZAC 136.80 ETC 188.24 CLP-162.83

33.95 RAO 6567.5 V£L JJ.6E_ PTH 2.04 VHP 6.397 0PA -9.76 RAP 47.54 ECC 1.2254

INJ U3NG INJ RT A_ INJ AZNTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

180,97 260.96 61._ 19 17 46 3490.6 -34.18 172.90

83.12 260,95 61.35 1 52 2 L_'_8.9 -34.17 73.05

180.97 E_0.96 61.36 19 17 46 3490.6 -34,18 172.90

83.12 2(W].95 61.35 J 52 2 2208.9 -34.17 75.05

J_0.97 _60._ 61.36 19 17 46 3490.6 -34.J8 172.90

83.J2 260.95 6J.35 I 52 2 2L>08,9 -34.17 75.0_

MI0-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5065.5 SGR 581.8 S_3 223.2 ST 2293.7 SR 512.0 $S 652.0

RRT .7_. _ .8196 RTF .9259 CRT .9882 CRS -.9934 CST -.9678

Sr_ 5099.8 R_3 .J300 RI3 .9268 LSA 2432.8 MS4 171.2 5S4 19.4

,%1 5096.7 5_ 350.4 THA 5.25 EL1 23_8.9 EL2 76.6 ALF 12.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69

LAUNCH DATE FEB 20 1969

H_LIOCENTRIC CONIC

RL 141,93 LAL .00

RP JOB.39 LAP -2.59

RC 161.027 GL 23,85

PLANETOCENTRIC CONIC

C3 13.240 VHL 3.639

LN04 AFMTH LNCH TINE

60.14 18 31 _8

119.86 1 17 47

60.14 18 31

119.86 1 17 47

60.14 18 _|
119.86 1 17 47

FLIGHT TINC 166.00 ARRIVAL DATE AUG 5 1969

DISTANCE 484.836

LOt. 151.19 VL 26.9_5 GAL -.69 AlL 86.87 HCA

LOP 26.78 VP 37.128 GAP 8.5? AZP 91.77 TAL

GP -23.05 ZAL 101.07 ZkP 152.07 ETS 309.72 ZAE

235.63 .T¢.IA 123.99 ECC .19351 INC 3.1345 Vl 30.119

182.68 TAP 58.51RCA 99.99 APO 147.98 v2 34.964

128.43 ETE 199.01 ZAC 138.97 ETC 187.84 CLP-163.TB

DLA 40.23 RAL 38.29 RAO 6567.5 VEL 11.603 PTH 2.03 VHP 6.489 OPA -7.73 RAP 49.00 £CC 1.2179

L-I TIME INJ LAT |NJ L_NG INJ RT AS_ INJ AZNTH INJ T[14_ PO CST TIN INJ 2 LAT INJ 2 LONG

4069.97 -30.36 179.05 264.48 62.23 19 39 28 3470.0 -33,81 170.95
2814.85 -30.35 83.46 2_4.47 62.22 2 4 41 2214.8 -33.80 75.35

4069.97 -30,36 179,03 264.48 62.23 19 39 28 3470.0 -33.81 170.95

2814.85 -30.35 83.46 264.47 62,22 2 4 41 2214.8 -33.80 75.35
4069.97 -30.36 179.03 264.48 62.23 19 39 28 3470.0 -33.81 170.95

2814.85 -50.35 83.46 264.47 62.22 2 4 41 2214.8 -33.80 75.35

DIFFERENTIAL (,CRRECTION$ HI0-COUR_ []_EUTZON ACCURACY

TOE 1.4366 TRA -.3099 TC3-6.2768 8AU 1.1128 SGT 5137.2 SGR 572.2 SG3 210.6
ROE .3225 RRA .0266 RE3 -.3543 FAU .04619 RRT .7796 RRF .7956 RTF .9253

FOE .6927 FRA .3213 FC3-_.0204 8,T,P 16337 S_ 5168.9 R23 .1127 R13 .9262
802 1.4724 BRA .3IlO 8C3 6.2868 FSP -720 SG1 5156.6 ,%2 357.0 THA .4.99

LAUI_'J-I DATE FEB 20 1969 FLIGHT TiNE 164_._ ARRIVAL DATE AUG 7 1969

HELIOCENTRIC CCNIC 0ISTANCE 490.616

RL 147.93 LAL .(30 LOL 1_I.19 VL 26.8_8 GAL -.30 AZL 87.12 _ 2_.82 ,S_4A 123.70 ECC .19598 INC 2.8762

RP 108.35 LAP -Z.46 LOP 29.97 VP 37,107 GAP 8.79 AZP 9|,49 TAL 181.23 TAP 60.05 RCA 99.46 APO 147.94

RE 163.i61GL 22.02 GP -21.80 ZAL 98.24 ZAP 153.59 ETS 309.31ZAE 128.77 ETE 198.05 ZAC 141.15 ETC 187.45

PL41_TOCENTRIC CONIC
C3 12.919 VHL 3.594 OLA 39.48 RAL 4_.72 RAD 6567,5 VEL l|.389 PTH 2.0_ VHP 6'593 OPA -5.85 RAP 50.56

LNCH A2_4TH LNCH TIt_ L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A2'NTH INJ TIH[ PO CST TIN INJ 2 LAT

61.26 18 54 27 4050.13 -JO.01 177.16 268.22 63.0A EO I 57 3450.! -33.36

118.74 I 30 18 2824.11 -29.99 84.03 268.22 63.03 2 17 _ 2224.1 -33.35

61.26 18 54 27 4050.13 -30.0I 177,16 268.22 63.04 20 I 57 3450.1 -33.36

118.74 I 30 |B 2824.11 -29.99 84.03 268.22 63.03 2 17 22 2224.1 -33.35

61.26 18 54 27 4050.13 -30.01 177.16 268.L_ 63.04 20 I 57 3450.1 -_3.36

I18.74 I 30 18 2824.11 -29.99 84.03 268.22 63.03 2 17 22 _224.1 -33.35

DIFFERENTIAL CORR[CT|ONS H_0-C(_URS_ [Y_CUTION ACCURACY

TOE 1,3975 TRA -.1319 T(3-6._433 8AU 1.1317 .f_T 52|1.9 _ 564.9 SG3 215.7

ROE .3158 RRA .0372 RE3 -.3400 FAU .04434 RRT .7643 RRF .7720 RTF .9266

rOE .6279 FRA .3953 F(3-2.9715 8SP 16647 _ 3242.4 R23 .09_ RI3 .9272

802 1.4328 _RA .1370 8C3 6,5523 FSP -TlI .f_l 5229.B S_2 363.0 THA 4.76

CRBIT OETERI4IN4TION 4CCUR4CY

ST 2274.4 5R 508.1 SS 622.7

CRT .9922 CRS -.9881CST -.9653

LSA _406.5 NSA 164.9 SSA 21.4

ELI 2329.7 EL2 62.0 ALF 12.51

Vl 30.119

V2 34.977

CLP-164.7?

ECC 1._126
INJ 2 LCNG

169.O4

75.9!

169.04

75.91

169.04
75.91

CRSZT DETERNINAT|ON ACCURAC_

ST 2233.7 SR 504,0 SS 588.1

CRT .9954 CRS -.9801CST -.9621

LSA 2358.7 MSA 158.7 SSA 23.5

ELl 2289.4 EL2 47.0 ALF 12.67

L4UNCH DATE FEB 20 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00 LOt. 151.19 VL

RP 108.31 L4P -2.33 LOP 33.17 VP

RC 165.276 GL 20.21GP -20.67 ?AL

PL4NETC_ENTRIC CONIC

C3 12.728 VHL 3.568 OLA 38.68 RAL

LNCH AZNTH LN_H TIM_ L-I TII, I_

6_.47 19 18 9 A0_O.49

117,53 1 42 _0 2837.34

62.47 19 18 9 40_0.i9
117.53 1 42 30 2837.34

62.47 19 18 9 4030.49

117.53 I 42 30 2837.34

OIFFERENTIAL CCRRECTIONS

TOE 1.3566 TRA .0619 TC3-6.7231 8AU I,|453

ROE .3122 RRA .0496 RE3 -.3186 FAU .04192

FOE .5698 FRA .4736 FC3-2.8512 85P 16790

B0_ 1.3921BRA .0793 BC3 6.7307 FSP -693

LA_CH OATE FEB 20 1969

I,_LIOCENTRIC CONIC
RL 147.93 LAL .130

RP 108.26 LAP -2.18

RC 167.370 GL 18.41

PLANET_ENTRIC CONIC

C3 12.664 VHL 3.559
LNCH A2'NTH LNCH TIHIE

63.80 19 42 50
116.20 I 54 4

63.80 19 42 50

116.20 I 54 4

63.80 19 42 50

116.20 I 54 4

LQ. 151.19 VL
LOP _6.37 VP

GP -19.66 ?AL

DLA 37.83 RAL

L-I TIME INJ LAT
4010.42 -28.97

2835;27 -28.96

4010.42 -28.97

2835.27 -28._6
4010,42 -28.97

2855.27 -28.96

DIFFERENTIAL CORRECTIONS

TOE 1.2934 TRA .2574 TC3-6.867! BAU 1.1638
ROE ,_074 RRA .0610 R(3 -,5058 _AU .04008

FOE .49_6 FRA .5423 FC3-2.7400 8SP 17107

BOE 1.3294 _RA .2645 8C3 6.8739 FSP -678

FLIGHT TIME 170.00 ARRIVAL DATE AUG 9 1969

0ISTANCE 496.379

26.812 GAL .lO AZL 87.37 HCA 242.01 SNA 123.42 ECC .19867 INC 2.6345 Vl 30.119

37.086 GAP 9.07 AZP 91.24 TAL 179,58 TAP 61.59 RCA 98.90 _PO J47.93 v2 34,990

95.24 ZAP 133,01 ETS }09.15 ?AE 129.04 ETE 197.18 ?AC 143.34 ETC 187.06 CLP-165.64

47.22 RAO 6§67.3 VEL 1J,581PTH 2,03 VHP 6.710 OPA -4.10 RAP 52.21

INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

-29.54 175.25 272.18 63.80 20 25 19

-29.53 84,87 272.17 63.79 2 29 48
-29.54 175,25 272.]8 63.B0 20 25 19

-29.53 84.87 272.17 63.79 2 29 48

-29.54 173,25 272.18 63.80 20 25 19
-29.53 84.87 272,17 63.79 2 _9 48

_ID-CCX_q._ EXECUTION ACCURAC_

_T 5270,2 SGR 559.8 SG3 210.3

RRT .7442 RRIr .7489 RTF .9258

St_ 5299,9 R23 .0846 RI3 .9263

S_I 5286.8 S_2 372.8 THA 4.54

FLIGHT TIME 172.00

OISTANCE 502.125

26.767 GAL .52 AZL 87._9 HCA 245.2_3 S_A

37.066 GAP 9.36 A2'P 91,01 TAL 177.92 TAP

92.08 ZAP 156.33 ETS 308.65 ZAE 129._8 ETE

51.77 RAO 6567.5 VEL 11.578 PTH _.02 VHP
_NJ LONG JNj RT AS( INJ AZNTH INJ TIME

173._B 276.31 64.53 _ 49 41

86.02 276.30 64.52 2 41 39

173._ 276.31 64.53 20 49 41

86.02 276.30 64.52 2 41 39

173.28 276.31 64.53 _ 49 41

86.02 216.30 64.32 2 41 39
NIO-COURSE EXECUTION ACCURAC_

SGT 5338._ SGR 534.8 ,SG3 205.8

RRT .7292 RRF .7266 RTF .9270
5367.3 R23 .0690 R13 .9274

S_I 5353.9 S¢2 378.6 THA 4.36

ECC 1.2095

PO CST TIN INJ 2 LAT INJ Z LONG

3430.5 -32.80 167,13
?237.3 -32.79 76.74

3450.5 -32.80 167.13

_237.3 -32.79 76.74
3430.5 -32.80 167,13

2237.3 -32.79 76.74

GR_|T OETERHINATION ACCURACY

ST 2183.8 SR 502.3 SS 558.1

CRT .9977 CRS -.9682 CST -,9579

LSA 2303.8 M$A 156.1 SSA 25.6

ELI 2240.6 EL2 33.3 ALF 1_.93

ARRIVAL DATE AUG IJ 1969

123.14 ECC .20158 INC 2.4066 Vl 30.119

63.12 RCA 98.31 _PO 147.96 V2 35.003

196.40 ZAC 145.55 ETC 186.67 CLP-166.55

6.839 DPA -2.47 RAP 53.94 ECC 1.2084

CST TIN [NJ 2 LAT INJ 2 LONG
3410.4 -32.14 165.16

2255.3 -32.13 77.91

3410.4 -32.14 165.16

_55.3 -32.13 77.91

3410.4 -32.14 165.16

2255.3 -32,13 77.91

ORBIT DETERN_NATION ACCURACY

ST 2093.5 SR 496.4 $5 515.?

CRT .9984 CRS -.9492 CST -.9508

LS_ 22>06.7 NSA 155.6 SSA 27.5

ELI _151.3 EL? ?7.5 ALF 13.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAtmCH OATE FEB ZO 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .OO

RP 108.22 LAP -2.04

RC 169.,145 GL 16.63

PLANE TOCFNTRIC CONIC

C3 12. 730 VHL 3,§68

LNCH AZHTH LN(H TIkI_

65.28 L_ 8 36
114.72 Z 4 36

65.28 20 6 56

I14.72 2 4 56
65.28 _0 8 36

114.72 2 4 56

FLIGHT TINE 174.00 ARRIVAL DATE AUG 13 1969

01STANCE 507.852

LCt. 151.19 VL ?6.722 GAL .96 AZL 87.81HEA 248.40 SNA 122.B6 ECC .20475 INC 2.1900 Vl 30.]19

LOP 39.57 VP 37.046 GAP 9.66 AZP 90.81 TAL 176.26 TAP 64.66 RCA 97.70 APO 148.01 V2 35.016

GP -18.75 ZAL 88.81ZAP 157.56 ETS ]O6.of ZAE 129.46 ETE 195.70 ZkC 147.78 ETC 186.27 CLP-167.45

DLA 36.90 RAL 56.32 RAD 6567.5 VEL 11.581PTH 2.03 VHP 6.979 OPk -.9§ RAP 55.14 ECC 1.2095

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3989.25 -28.27 171.18 280.58 65.23 21 15 5 3389.2 -31.36 163.09

2878.66 -28.26 87.56 280.58 65.22 2 52 35 2278.7 -31.35 79,47

3989.25 -28.27 171.1B 280.58 65.23 21 15 5 3389.Z -31,36 163.09

2676.66 -28.26 87.56 L:_O.GB 65.22 2 52 35 2278.7 -31,35 79.47

3989.25 -28.27 171.18 260.58 65.2] 21 15 5 3389.2 -31.56 163.09

2878,66 -26.26 87.56 280.56 65.22 2 52 35 2278.7 -31.35 79.47

DIFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY CRBIT OETERHINATION ACCURACY

TOE 1.2296 TRA .4_5 TC3-6.9|29 BAU 1.1775 SGT §396.1 SGR 552.5 ,_G5 L_30.7 ST 2OOO.1 5R 492.7 SS 480.3

ROE .3056 RRA .0755 RC3 -.2896 FAU .03798 RRT ,7155 RRF .707[] RTF .9282 CRT .9968 CRS -.9229 CST -.9432

FOE .4385 FRA .6|07 FC3-2.5829 BSP 17260 SG6 5424.3 R23 .0589 R13 .9286 LSA 2108.9 HSA 159.2 SSA 28.B

BOE 1.2670 BRA .4742 BE3 6.9190 FSP -660 SG! 5410.6 SG2 386.1 THA .4.L_ ELI _0fl9.5 EL2 38.5 ALF 13.80

LQ- 151.19 VL

LOP 42.77 VP
GP -17.93 ZAL

FLIGHT TIM£ 176.00LAUNCH OATE FEB 20 1969

HELIOCENTRIC CONIC

RL 147.93 LkL .00

RP 108.18 LAP -1.88

RE 171.498 GL I4.87

PLANETOCENTRIC CONIC

C3 12.930 VHL 3.396

LNCH AZHTH LNCH TINE

66.95 20 35 35

113.05 2 J3 40

66.95 20 35 35

113.O5 2 |3 40

66.95 20 35 35
113,05 2 13 40

OISTANCE 513.557

26.677 GAL 1.42 AZL 88.02 HCA

37.026 GAP 9.96 A2P gO.63 TAL

65.45 ZAP 158.71ET$ 307.19 ZAE

OLA 35.90 RAL
L-I TIME INJ LAT

5966.05 -27.46

2908.54 -27.45
5966.05 -27.46

2908.54 -27.45

3966 .O5 -27.46
2908.54 -27.45

OIFFERENTIAL CORRECTIONS
TOE 1.149! TRA .6854 TC3-6.8922 BAU 1.1923

ROE .30_ RRA .0859 RC3 -.2748 FAU .0_00

FOE .3734 FRA .6732 FC3-2.4107 8SP I749I

BOE !.1885 BRA .6907 BE3 6.8976 FSP -645

ARRIVAL DATE AUG J5 1969

251.60 SNA 122.59 ECC .20817 INC 1.9825 V! ]0.119

174,59 TAP 66.19 RCA 97.07 APO 148.11 v2 35.030

129.66 ETE 195.06 ZAC J30.02 ETC 185.86 CLP-168.33

60.84 RAO 6567.5 VEL 11.589 PTH 2.03 VHP 7.131 OPA .47 RAP 57.62 ECC 1.2128
INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 L_G

16B.eJD 284.97 65.91 21 41 41 3366.1 -]0.47 160.84

69.55 284.96 65.90 3 2 9 2]06.5 -]0.46 61.49

168.90 264.97 65.91 21 41 41 3366.1 -30.47 160.84
89,55 284._ 65.90 3 2 9 2308.5 -30.46 81.49

168.90 284.97 65.91 21 41 4! 3366.1 -30.47 J60.84

89.55 264.9_5 65.90 3 2 9 2]08.5 -]0.46 81.49

MID-COURSE [XECUTICN ACCURACY ORBIT DETERHINATION ACCURACY

_T 5453,2 _ 549.5 SG5 195.4 ST 1880.9 SR 486.B 55 441.9

RRT .6987 RRF ,6876 RTF .9300 CRT .9914 CRS -.8834 CST -.9322

5480.8 R23 .0482 R13 ,9303 LSA 1985.2 NSA 168,5 5SA 29.3

SGJ 5466.6 S_2 392.2 THA 4.05 ELI 1941.9 EL2 61.7 ALF 14.40

LAUNCH OATE FEB 20 1969 FLIGHT TIME 178.00 ARRIVAL OATE _UG 17 1969

HELIOCENTRIC CONIC 0ISTANCE 519.236

RL 147.93 LAL .00 LOt. 151.19 VL 26.632 GAL 1.89 AZL 88.22 HCA 254.60 St4A 122.32 ECC .21188 INC 1.7825 VJ 30.119

RP 108.14 LAP -1.72 LOP 45.98 VP 37.006 GAP 10.29 A2P 90.47 TkL I72,93 TAP 67.72 RCA 96.40 APO 148.24 V2 35.043

RE 173.532 GL 13.14 GP -17.19 ZAL 82.04 ZkP 159.79 ETS 306.21 2AE 129.82 ETE 194.48 ZAC 152.27 ETC 185.41 CLP-169.20

PLANETOCENTRIC CONIC
C3 13.27! VHL 3.643 0LA 34.83 RAL 65.29 RA0 6567.5 VEL 11.604 PTH 2.03 VHP 7,294 0PA 1.B0 RAP 59.55 ECC ].2184

LNO,4 A_HTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A_HTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

68.82 21 5 58 3939.79 -26.54 166.56 269.43 66.57 22 9 38 3339.8 -29.47 158.35

IJl.iB Z ZO 49 2946.07 -26.53 92.06 289.43 66.56 3 9 55 2346.J -29.46 84.05

68.82 21 3 58 3939.79 -26.54 166.56 289.43 66.57 22 9 38 3339.8 -29.47 158.35

111.18 2 20 49 2946.07 -26.53 92.06 289.43 66.56 3 9 55 2346.1 -29.46 84.05

68.82 21 3 56 3939.79 -26.54 166.56 289.43 66.57 22 9 38 3339.8 -29.47 158.35

!11.18 2 20 49 2946.07 -26.55 92.06 289.43 66.56 3 9 55 2346.1 -29.46 84.05

0IFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 1.0579 TRA .9144 TC3-6.7892 BAU 1._055 SGT 5505.1 SGR 546.7 SG3 189.6 ST 1751.2 SR 480.1 SS 407.5

ROE .]031 RRA .0992 RC3 -.2588 FAU .03398 RRT .6840 _ .6697 RTF .9315 CRT .9800 CRS -.8268 CST -.9185
FOE .3099 FRA .T344 FC3-2,2169 BSP 17694 5G6 5532.2 R_3 .0400 R13 .9317 LSA 1851.6 HSA 184.6 SSA 28.9

I_E 1.1005 BRA .9197 BC3 6.7941FSP -629 $61 55|7.9 S(;2 397.9 THA 3.91 ELI 1813.5 EL2 92.5 ALF 15.08

LAUN04 OATE FEB 20 1969 FLIGHT TIME IBO.00 ARRIVAL CATE AUG 19 1969

HELIOCENTRIC CONIC
RL 147.93 LAL .Off

RP 108.10 LAP -1.55

RC 175.544 GL 11.45

PLANETOC[NTRIC CONIC

C3 13.765 VHt. 3.710

LN04 A2"NTH LNCH TIME
70.95 2I _4 O

109.05 2 25 L_

70.95 21 34 0

109.05 2 25 28

110.OO 3 15

110.OO 1 47 7

OISTAI_£ 524.893

LOL 151.19 VL 26.588 GAL 2.59 AZL 88.4J PICA
LOP 49.18 VP _6.987 GAP 10.6_ A2'P 90.33 TAL

GP -16.51 ZAL 76.60 ZAP 160.80 ETS 305.04 Z_

258.00 SHA 122.05 ECC .21590 IN( 1.5_84 VI ]0.119

171.26 TAP 69.26 RCA 95.70 APO 148.41 V? 35.056

129.96 ETE I93.96 ZAC 154.54 ETC 184,91CLP-J70.06

OLA 33.68 RAL 69.64 RAD 6567.5 VEL 11.625 PTH 2,04 VHP 7.470 OPA 3.04

L-I TINE INJ LAT |NJ LONG _NJRT A,_ INJ __ZNTH INJ TIHE PO CST TIH
3909.10 -25.51 J63.47 _93.95 67.21 2_39°_9 3309.1

2992.67 -25.49 93.22 293.94 67.L>0 3 15 21 2392.7

3909.I0 -25.51 163.47 293.95 67.21 22 39 9 3309.1

2992.67 -23.49 95.22 293.94 67.20 3 15 21 2392.7
2839.77 -29.13 84.88 295.50 71.30 4 2 48 2239.8

3109.98 -21.96 10_.55

DIFFERENTIAL CORRECTIONS

TOE .9591 TRA 1.1579 TC3-6.5997 BAU 1.2153

ROE .3036 RRA .||35 RE3 -.24|2 FAU .03190

F0E .2_02 FRA .7951 rc3-2.of61 BSP 17804

BOE 1.DO60 BRA I.I634 BC3 6.604! FSP -609

ECC 1.2265

292.15 63.12 2 38 57

NI0-CO_SE EXECUTION ACCURAC_

,SGT 5549._ _ 544.3 S_3 184,2

RRT .6700 RRF .6538 RTF .9328

,S_ 5575.6 R23 .0343 R13 .93_V3

5G1 5561.2 SG2 403.2 THA 3.78

RAP 61.54

INJ 2 LAT INJ 2 LONG
-28.36 155.51

-28.35 87.25

-28.36 155.51

-28.35 87.25
-3J.42 76.41

251_.0 -25,38 95.07

ORBIT 0ETERNINATION ACCURACY
ST 1622.0 SR 473.2 SS 580.5

CRT .9590 CRS -.7509 CST -.9041

LSA I719,0 HSA 208.6 SSA 27.7

EL| 1684.6 EL2 IZ�.l ALF 15,72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, |968-69b

L'=UNC_ OAT£ F£8 20 1969

HEL IO([N TRI C CONIC

RL 147,93 LAL .00

RP 108.06 LAP -1 .38

RC 177.535 6L 9.8I

PLAN[ TC_ENTR IC CONIC

C3 t4.424 VHL 3.798

LNCH AZNTH LNCH TINE

73.38 22 6 16

106.62 2 26 49
73,38 22 6 16

IO6.62 2 26 49

110.00 4 9 22
110.OO I 26 50

FLIGHT TIME I8_.00 ARRIVAL CATE AUG 21 1969

01$TANC[ 530.518

LCL 151.19 VL 26.544 GAL Z.91 AZL 88.60 HCA 261.21 S_A 111.79 [CC .22026 INC I.]987 Vl 30,119

LOP 52.39 VP 36,968 GAP 10.98 AZP 90.Z! TAL 169.60 TAP 70.81 RCA 94.97 APO 148.62 vz 35.069

GP -15.90 ZAL 75.19 ZkP 161.75 E1'b_303.69 Zk£ 1_].09 £T[ 193.49 ZAC 156.8I ETC 184.35 CLP-|70.92

DLA 32.48 RAL 73.85 RA0 6567.6 VEL 11.654 PTH 2.05 VHP 7.658 0PA 4.20 RAP 63.59 ECC 1.2374

L-I TI_4E |NJ LAT IN| L(_NG IN| RT AS_ JNJ 4;_4TH IN| TIHE PO CST TIN IN| 2 LAT IN| 2 LONG

3871.71 -24.38 I60.OB _98.48 67.84 23 I0 47 3271,7 -27.17 152,17

3050.65 -24.37 99.17 298.48 67.83 3 17 40 2450.6 -27.I6 91.26

3871.71 -24.38 160.08 298.48 67.84 23 10 47 3271.7 -27.17 152.17

3050.65 -24.37 99.17 298.48 67.83 3 17 40 2450,6 -27.16 91,16

2734.33 -31.22 77.36 301.03 75.31 4 54 56 2134.3 -32,92 68.55

3236.03 -17.89 1i0.07 295.10 60.37 2 2t3 46 2636.0 -21.69 103.O0
OIFFERENTIAL CCRRECTION$ M|0-COURSE EXECUTION ACCURACY

TOE .8453 TRA 1.4087 TC3-6.3357 8AU I._264 SGT 5592.8 5GR 540.9 SG3 178.5

ROE .3045 RRA .I280 RE3 -.2251 FAU .03000 RRT .6571 RRF .6384 RTF .9347 CRT .9228 CRS -.6488

FOE .!894 FRA .8311 rE3-1.8OO4 BSP 18003 S_ 5618,9 R23 .O277 R13 .9349 LSA 1582.2 HSA 240,3

mE .8984 eRA I .4143 BE3 6.3fl97 FSP -flgfl SGI 5604.1 5GZ 406.9 THA 3.66 ELl .I550.6 EL2 171 .9

LAUNCH OATE FEB 20 1969 FLIGHT TINE 184.00 ARRIVAL DATE

_LIC_ENTRIC CONIC 0ZSTANCE 536.110

RL 147.93 LAL .00 LOL 151.19 VL 26.50t GAL 3.45 AZL 88.79 HEA 264.42 .9,14 121.54 ECC .22499 INC I .2121

RP |08.02 LAP -1.21 LOP 55.60 VP 36.950 6AP 1|.55 AZP 90.12 TAL 167.94 TAP 72.36 RCA 94.19 APO 148.88

RC 179.506 GL 8.23 6P -15.54 ZAL 71 .B1 ZAP |6_..64 ET$ 302.1_ ZAE 130.21 ETK 193,06 ZAC 159.10 ETC 183.69
PLAMI_TOC[NTRIC CONIC

C3 15.265 V/K. 3.907 DLA 3|.24 RAL 77.90 RAO 6567.6 VEL ]1.690 PTH 2.06 VHP 7.860 0PA 3.28 RAP 65.68

LNCH AZHTH LNCH TIN_ L-! TIME INJ I.AT IN| LONG IN| RT ASC XNJ A2'MTH IN| TI_4K PO CST TIM IN| 2 LAT

76.22 22 41 46 3825.85 -23.18 lflS.=g2 303.02 68.45 23 45 _ 3223.8 -25.90
IO3.78 2 23 39 3125.79 -23.17 JO4.ZO 305'01 68.43 5 13 42 2523.8 -25.89

76.22 22 41 46 3825.85 -23.18 I53.92 305.02 68.45 23 45 50 3223.8 -25.90
103.78 2 23 _3 5125.79 -23.17 104.20 30_.01 68.43 3 15 42 2523.8 -25.89

110.00 4 50 53 2665.59 -32.29 72.30 306.11 78.13 5 35 19 2065.6 -33.59

110.O0 I 17 38 3330.04 -I4.64 115.42 L=9_.35 58.76 2 13 8 2730.0 -18.67

OIFFERENTI4L CORRIECTION5 NIO-CCI._._[ EXECUTION ACCURAC_

TOE .7224 TRA |.6752 TC3-6.0507 BAU 1.2535 ,SGT 3631.4 SC,R 537.2 SG3 172.9

ROE .3062 RRA .|453 RC3 -.2082 FAU .O2810 RRT .6447 RRF .6244 RTF .9364

FOE .1 315 FRA .9067 FC3-1 .fi957 BSP 18169 SGB 56_7.0 _i_3 .0228 RI3 .9365

80E .7847 eR4 1.6793 BC3 6,0543 FSP -579 SCd 564_.I S_2 409,8 THA 3.54

ORBIT _ETERNINATICN ACCURAC¢

ST 1489,4 5R 464.5 55 357.4
CST -.8892

5SA 26.1

ALF 16,26

_UG 23 1969

Vl 50,119

V2 35,O83

CLP-i71 .77

ECC 1.2512
tNJ 2 LONG

148.06

96.35

148.06
96.35

63,30

108.62

ORBIT OETERNINATION ACCURAC¢

ST 1372.5 SIR 455,1 SS 343.7

CRT .8644 CRS -.5259 CST -.8798

LSA 1459,7 HSA 278.6 SSA 24.3

ELJ 1429.2 EL2 219.8 ALF 16.39

LAUNCH 0ATE F£8 20 1969 FLIGHT TI_ 186.00 _RRIV_L 0_TE _UG 25 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 107.98 LAP -1.03

RC 181,455 GL 6.73

PLAN[TOCENTRIC CONIC

C3 16.307 VHL 4,038

LNCH AZNTH LN(H TI_

79.75 23 23 3

100.25 2 13 13

79.75 23 23 3

100.25 2 13 13

110.Ot3 5 26 55

110.OO I 12 27

0IFFERKNTIAL CORRECTIONS

TOE ,5_O3 TRA 1.931! TC3-5.6979 BAU |.2429

ROE ._088 RRA .1592 RC3 -.lglo FAU .02624

FOE .0757 FRA .9610 FC3-I.3929 8SP 18327

BOE .6663 BRA 1.9576 BC3 5,7010 FSP -563

OISTAN_£ 541,664

LOt. 151,19 VL 76.458 G&L 4.02 _7L 88,97 HCA 267.63 Sd_ |21.78 ECC ,23011 INC 1.0273 Vl 30.119

LOP 58.81 VP 36,931 GAP 11.74 AZP 90.04 TAL 166._9 TAP 73,92 RCA 93.38 APO 149.19 v2 35,095

GP -14.83 ZAL 68.52 ZAP 163.47 ETS _30,34 ZA£ 130.31ETE 192.67 ZAC 16|.39 ETC |82.99 CLP-|72.6J

OLA 29.97 RAL 81.77 RAO 6567.7 VEL II.734 PTH 2.07 VHP 8.076 DPA 6.29 RAP 67.81 ECC 1._684

L-I TII4_ INJ LAT IN| LCNG IN| RT A_:_ INJ AZMTH IN| TIME PO CST TIM IN| 2LA T IN| 2 LONG
3756.82 -21.92 150.37 _07.54 69.04 24 25 40 3156.8 -24,57 142.57

3220,74 -21.90 110.93 _07.53 69.02 3 6 54 2620.7 -24.56 103.13

3756.82 -21.92 150.37 307.34 69.04 24 23 40 3156.8 -24,57 142.57

3220.74 -21.90 110.93 507.53 69.02 3 6 54 2620.7 -24.56 103.13

2612.63 -32.97 66.31 310.93 80.40 6 10 28 _12.6 -33.94 59.21

3412.93 -11.67 120.00 302.17 57.64 2 9 _ 2812.9 -15.86 113.40

HI0-COURSE EXECUTION ACCURACY ORBIT OETE_INATION ACCURACY

SGT 5664.8 SGR 532;6 $63 167.4 ST 1280.6 SR 445.0 SS 338.7

RRT .63X] RRF .6113 RTF ,9581 CR7 ,7767 CRS -.3895 CST -.8804

•_ 5689.8 R23 .0186 RI5 .9382 LSA 1360.1 MS4 320.0 SSA 22.6

$61 3674.9 562 411.6 THA 3,42 ELI 1328.5 £L2 270.2 ALF 15.77

LAUNCH 0ATE FEB 20 J969 FLIGHT TIME 188.00 ARRIVAL _ATE AUG 27 1969

H£LIOC[NTRIC CONIC 0|$74K£ 547.176

RL 147.93 LAL .00 LOt. 151.19 VL 26.415 GAL 4.62 AZL 89.16 PICA 270.84 S/4A 121.04 ECC .23567 ZNE .8433 VJ 30.119

RP IO7.94 LAP -.84 LOP 62.03 VP _.913 GAP 12.16 AZP 89.99 TAL I64.65 TAP 75.49 RCA 92.51 A_ 149.56 V2 35.JO_

RE 183._4 GL 5.30 GP -14.37 Z_L 63.31 ZAP 164.24 £T$ 298.31 ZAE 150.41 ETE 192,31 Z_C I63,68 ETC 18J .88 CLP-173.45

PLAN[TOCENTRIC CONIC

C3 17.576 VHL 4.192 0LA 28.68 RAL 85.44 RAO 6567.7 VEL 11.788 PTH 2.08 VHP 8._08 OPA 7.22 RAP 69.98 ECC I .2893

LNCH A2'NTH LN(H T_lq_ L-_ TII.I_ |NJ LAT _NJ LONG IN| RT ASC IN| A2NTH IN| TINE PC) CST TIM IN| 2 LAT IN| 2 LONG

85.22 0 24 58 _6_4.82 -20.61 140.85 51_.03 69.60 I 2fl 33 _34.8 -23.21 133.09

94.78 I 44 31 5377.23 -20.60 121.96 512.O2 69.59 2 40 49 2777.2 -23.20 114.22

i00.OO 3 57 22 3014.28 -26.3I 97.16 513,99 75.27 4 27 36 2414,3 -28.07 88.80
100.00 | 14 49 3473.00 -15.12 1_6.33 309.53 63.90 2 12 42 2873.0 -I8,50 119.37

110.00 fl 59 16 2570.D0 -33.40 65.06 3|_.61 82.28 6 42 6 1970.0 -34.11 55.89

110.00 l 9 _4 5490.04 -8.82 1_4.16 _05.89 56.84 2 7 34 2890.0 -13.13 117.71
DIFFERENTIAL COE_CTIONS NI0-C._E EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACY

TOE .4538 TRA 2.2465 TC3-5.3056 BAU 1.2469 SGT 5692.8 SGR 527.7 SG3 162.1 ST 1226.7 SR 434.8 SS 342,4

R0E .3124 RRA .1759 RC3 -.i7_10 FAU .02456 RRT .62L_Z RRF .6000 RTF .9396 CRT .6594 CRS -.2571 CST -.8941

F06 .0243 FRA 1.0161 FC3-1.1998 8SP 18383 _ 5717.2 R23 .0157 R13 .9397 LSA 1297.O MSA 358.4 SSA ?0.9

_OE .5509 eRA 2.2354 6C3 5.3065 FSP -544 _1 5702.3 SG2 412.4 THA 3.32 ELI |262.1 EL2 317.7 ALF 14.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

'LAUNCH DATE FEB 20 I969 FLIGHT TIME 190,_ ARRIVAL DATE AUG 29 J969

HELIOCENTRIC CONIC DISTANCE $52,638

RL 147,93 LAL ,O0 LOt. J5J,19 VL ?6,373 GAL §,25 AZL 89,34 PiCA

RP IO7.9(] LAP -.66 LOP 65.24 VP ]6.894 GAP 12.60 AlP 89.95 TAL

RE 185o291 GL 3.96 GP -1}.94 ZAL 62.25 7AP 164.95 ETS ?96.04 ZAE

PLANC TC_ENTR IC CONIC

C] |9.I00 VHL 4.]70 DLA 27.40 RAL 88.9| RAD 6567.8 VEL |1.8§2 PTH 2.10 VHP 8,558 0PA 8.08 RAP 72.I8 ECC 1.3143

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT A,_W_ INJ A]'NTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LCW_IG

90.00 ? 2I 41 5319.75 -24.2I It�.01 318.I5 74.85 ] I7 I 2719.7 -26.06 110.83

90.00 0 15 Z8 3751.24 -14.49 145.21 ]14.43 65.40 ! 17 39 ]15!.2 -17.69 I]8.00

1(30.00 4 22 ] 2911.75 -27.60 91.57 319.06 78.05 5 10 54 235!.7 -28.97 82.83

1(30.O0 0 57 48 ]594.45 -11.36 133.59 312.85 62.16 I 57 42 2994.5 -15.OO 126.69

110.(30 6 28 42 255].40 -55.69 62.40 ]20.I9 83.8] 7 10 57 1915.4 -34.I8 fl].I9

110.(30 1 7 38 ]563.57 -6.07 128.07 309.66 56.29 Z 7 2 296].6 -10.45 I?l,7Z

DIFFERENTIAL CORRECTIONS NI0-CA_URE EXECUTION ACCURACY ORBIT OETERMINATIC_W ACCURACY

TDF" .3060 TRA 2.553| TC3-4.896] BAU 1.2_O9 56T fl717.6 56R 521.3 563 156.8 ST 1206.9 SR 421,6 SS 551 .6
ROE .316fl RRA .1927 RC] -.1561 FAU .OLP_62 RRT .6117 I_ .5886 RTF .9415 CRT .5154 cRs -.1297 CST -.9149

FOE -.O265 FRA 1.0688 FC5-1.0252 BSP 18529 _ 5741.3 R_3 .0123 RI3 .9415 LSA 1268.5 NSA ]88.2 SSA |9.5

E_E .4402 8RA 2.560] BC] 4.8988 FSP -530 561 5726.5 562 411.7 THA 3.21 ELI 1228.4 EL2 ]56.7 ALF 1|.21

274.06 $1,4A 120.79 ECC .24171 INC .6588 VJ ]O.II9

I63.02 TAP 77.08 RCA 91.59 APO I49.99 vZ 35.12D

130.49 ETE 191.98 ZAC 165.98 ETC 180.57 CLP-_74.29

LAUNCH DATE FEB 20 1969 FLI(_T TINE 192.00 ARRIVAL DATE AU& ]J 1969

PELIOCENTRIC CONIC

RL 147.9} LAL .00

RP 107.87 LAP -.47

RE I87.175 GL 2.71

PLANE TOC[NTRI C CONIC

C3 20.914 VHL 4.573

LNCH A?NTH LNCH TINE

90.00 ] 8 ]]

9O,OO 2] 50 21

100.OO 4 58 8

IO0.O0 0 47 43

110.(](3 6 ]5 38

IIO.O0 1 6 42

DIFFERENTIAL CORI_CTION$

TD[ .15| ] TRA 2.8761 TC3-4.4777 8AU 1,25Z6

ROE .]214 RRA .2100 RC3 -.1393 FAU .02092

FOE -.074] FRA 1.1217 FC3 -.8659 BSP 18655

8DE .3552 BRA 2.8838 8C3 4.4799 F_ -515

OISTAN(.[ 558.043

LCL 151.19 VL 26.}12 GAL ].91 AZL 89.53 _ 277.28 S/.IA 120.55 ECC .24829 INC .4728 VI 30.11 9

LOP 68.46 VP 36.876 GAP 13.07 A]'P 89.94 TAL 161.41 TAP 78.69 RCA 90.62 APO 150.48 V2 35.132

GP -13.]5 ZAL 59.28 ZAP 165.61ETS 293.49 2AE 150.5] £TE 191.6_ FAG 168.26 ETC 178.78 CLP-175.|2

OLA 26.14 RAL 92.17 RAO 6567.8 VlE:L !1.929 PTH 2.12 VHP 8.827 DPA 8.88 RAP 74.42 ECC 1.]442
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

3227.41 -25.71 112.66 3_3.23 77.70 4 2 41 2627.4 -27.15 104.29
3866.75 -lO._l 153.17 317.64 63._5 24 54 47 3266.7 -J].�B 146.21

2875.22 -28.34 87.32 323.83 80.06 5 46 3 2275.2 -29.42 78.69
3694.17 -8.13 139.24 316.38 61.14 i 49 17 3094,2 -11.92 132.50

2507.58 -]3.87 60.25 324.67 85,09 7 37 25 1907.6 -34.18 51.0_

3634.58 -3.37 131.80 313.46 55.96 2 7 17 3034.6 -7.82 125.53

NIO-COUR_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 5737.6 _AR 514.0 563 151.8 ST 1225.2 SR 412.1 SS ]65.6

RRT .6017 RRF" ,5781 RTF .9434 CRT .3617 (RS -.0191 CST -.9376

5760.6 R'_3 .0095 R13 .9434 LSA 128J.0 MSA 404.| SSA 18.2

561 5746.0 562 410.0 THA 3.10 ELI 1215.2 EL2 581.1ALF 7.67

LAUNCH DATE FEB 20 1969 FLIGHT TIME 194.00 ARRIVAL DATE SEP ? 1969

HELIOCENTRIC CONIC

RL 147.9] LAL .00 LOL 151.19 VL

RP 107.8] LAP ".28 LOP 71.68 VP

RE 189.017 GL 1.55 GP -15.20 ZAL

PLANCTOCENTRIC CONIC

C3 2].061VHL 4.802

LNCH AZHTH LN_H TIME L-I TIME INJ LAT

90.00 3 45 27 3168.0] -26.50

90.00 2] 38 8 397].39 -7.21

I[30.00 5 29 16 2833.32 -28.79

1(30.00 0 40 56 ]783.]] -fl.17

IlO.O0 7 20 21 2485.77 -33.99

110.00 ! 6 21 5703.65 -.73

DIFFERENTIAL CORRECTIONS

TDE -.0097 TRA ].2167 TC3-4.O577 BAU 1.2516

ROE .3270 RRA .2274 RC3 -.1231FAU .01927

FOE -.|2GI FRA 1.1750 FC] -.7234 8SP 18761

BOE .3272 8RA ].2248 BC] 4.0596 FSP -501

DISTANCE 563.]83

26.291 GAL 6.61 AlL 89.72 HCA 280.50 54WA 120.]? ECC .25545 INC .ZB40 Vl 30.119
]6.858 GAP 13.57 AZP 89.95 TAL 159.82 TAP 80.]1 RCA 89.58 APO 151.05 V2 35.144

56.46 2AP I66.2! [TS 290.65 ZAE 130.61 ETE 191.40 ZAC 170.5] ETC 176.1] CLP-175.97

DLA 24.90 RAL 95.22 RAO 6]67.9 VEL J2.018 PTH 2.15 VHP 9.118 DPA 9.61 RAP 76,68 ECC 1.3795

INJ LONG INJ RT ASC INJ A]'NTH JNJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

108,49 328.00 79.64 4 38 15 2568.0 -27.66 1(30.02

159.27 321.1] 62.54 24 44 22 3]73.4 -10.83 152.47

84,29 328.42 81.59 6 16 29 ?2]].3 -29.65 75.60

144.20 320.02 60.52 I 44 0 3183.] -9.06 I]7.57

]8.55 329.08 86.08 8 I 47 1885.8 -]4.15 49.31

135.41 317.26 55.82 2 8 4 ]10].7 -5.21 129.18

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 57_2.6 S_R _0_.6 S_3 146.9 ST 1274,8 SR 400.4 SS ]_2.6

RRT .5919 RRF .568I RTF .9455 CRT .2151 CRS .073J CST -.9571

S_ 5774.8 R_3 .0070 RI3 .94§5 LSA 1329.2 MSA 406.0 SSA 17.1
56| 5760.5 562 407.0 THA 2.99 ELI 1278.0 EL2 590.0 ALF 4.26

LAUNCH DATE FEB ZO 1969 FLIGHT TIME 1_.00 A_IVAL DATE SEP 4 1969

HELIOCENTRIC CONIC

RL 147.9] LAL .00

RP 107.79 LAP -.09

RE I90.875 GL .47

PLAMETCX_NTRIC CONIC

C3 2fl._92 VHL 5.059

LNCH A]"MTH LNCH TIME

90,OO 4 16 26

90.00 2] 29 5]

I00.00 5 ]6 49
I00,00 0 16 7

IJO,OO 7 49 3

IlO,O0 I 6 L:_

DIFFERENTIAL CORRECTIONS

TOE -.17_ TRA 3._O7 TC3-3.6391 8AU 1.2456
ROE .3338 RRA .24fl1RC3 -,1070 FAU .01759

FOE -.1616 FRA 1.2107 FC3 -.595J 8SP 18758

BOE .3759 _RA 3.5891 8C3 9.6407 FSP -483

DISTANCE 568.648

LOL 151.19 VL _6.250 GAL 7.36 A]'L 89.91HCA 283.72 S_4A 1_0.08 ECC .26326 INC .0898 VI 30.119

LOP 74.91VP _6.840 GAP 14,11 AZP 89.98 TAL 158.25 TAP 81.97 RCA 88.47 APO 151.70 V2 ]5.155

6P -12.87 ZAL §3.80 ZAP 166.74 ET$ _J_7.51 ?AlE 130.65 ETE 191.13 ZAC 172.77 ETC 171.86 CLP-176.81

OLA 2].7I RAL 98.07 RAO 6568.0 VEL J2.123 PTH 2.17 VHP 9.4]2 DPA I0.27 RAP 78.96 ECC 1.4212

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ1WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3125.45 -26.99 105.47 332.56 81.08 5 8 ]1 2525.4 -27.94 96.9]

4067.08 -4.24 164.56 324.74 61.98 24 ]7 41 3467.! -7.96 157.85

2801.78 -29.08 81.99 332.90 82.77 6 43 31 2201.8 -29.78 73.26

3865.98 -2.39 148.75 323.71 60.19 1 40 ]3 9266.0 -6.34 142.19

2469.40 -]4.05 _7.28 33_.43 86.83 8 24 1] 1869.4 -94.12 48.04

3771.12 1.85 I_.R'_ 321.07 55.86 2 9 13 3171.1 -2.64 132.72

MIO-COUR_. _YJECUTION ACCURACY CR_IT D£TERMINATION ACCURACY

56T 576_.| _q 49¢5.6 563 142.3 ST 1347.7 5R 388.9 SS 401.2

RRT .5827 _ .5594 RTF .9476 CRT .0900 CRS .1441 CST -.9717

5784.4 R23 .0056 R1] .9476 LSA 1403.5 MSA ]98.0 SSA 16.l

561 5770.4 ,_2 403.0 THA 2.89 ELI 1148.2 EL2 ]87.1 ALF 1.62
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JPL TM 33-99 EARTH'VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH 0ATE FEB ?0 1969 FL]GHT TIM_ 198,00 ARRIVAL CATE SEP 6 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP J07.76 LAP .10

RE 19_.690 GL -.52

PLANETOCENTRIC CC_IIC

C3 28.569 VHL 3.345

LNCH AZNTH LNCH TINI_
90.00 4 43 34

90.00 23 23 55

lO0.00 6 21 31

100.O0 0 32 35

110.O0 8 3 55
1|0.00 1 6 40

OZFFERENTIAL CORRECTIONS

TDE -.3471 TRA 3.9607 TC3-3.2419 BAU 1.2387

ROE .3410 RRA .2624 RC3 -.0923 FAU .01604

FOE -.2029 FRA 1.2859 FC3 -.4861BSP l_53

_0E .4S66 9RA 3.9694 8C_ 3.243_ FSP -469

OISTANCE 573.824

LCx. 151.19 VL 26.210 GAL 8.15 AZL 90.1| HEA 286.94 SIAA I19,86 ECC .27180 INC ,1063 VI 30.119

LOP 78,13 VP 36.822 GAP 14.69 AZP 90.03 TAL 156.70 TAP 83.63 RCA 87.28 APO 152,43 VZ 35.166

GP -12.57 7AL 51.29 ZAP 167.22 ETS 284.06 ?AE 130,67 ErE 190,89 ZAC 174.93 ETC 163.91 CLP-177.67

0LA 22,55 RAL 100.72 RAO 65(_,1 VEL 12,245 PTH 2.20 VHP 9.773 OPA 10.87 RAP 81 ,26 ECC 1.4702
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PC CST TIN INJ 2 LAT INJ 2 LC_G

3094.23 -27.30 103.24 337.00 82.i6 5 35 8 2494.2 -28.10 94.66

4152.97 -1.48 169.36 328.40 6t.72 24 33 8 3553,0 -5,25 162.71

2778.38 -29,27 80.28 337.28 83.65 ? ? 50 2178.4 -29.84 71.fiZ

3944.05 .26 153.04 327.44 _0,1| 1 38 19 3344,1 -3.72 146.51

2458.03 -34.09 56.39 337.73 87.36 B 44 53 1858.0 -34.08 47.15

3837,17 4.37 142,38 324,88 56.06 2 l0 37 3237.2 -,12 136.17

NI0-COURS_ EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

561 5769.3 S_ 485.9 .%3 137.B ST 1432.3 SR 376.8 SS 420.5

RRT .5729 RRF .5500 RTF ,9500 CRT -.0179 ORS .L_053 CST -.9815

5G6 5789.7 R23 .0039 RI3 .95OO LSA 1490,8 HSA 384.1 SSA 15.Z
SG1 5776.0 _G2 b§7.8 THA 2.78 ELI 1432.3 ELZ 376.7_LF 179.71

LAUNCH OATE FEB 20 1969 FLIGHT TINE _0.00 ARRIVAL 0ATE SEP 8 J969

"_LI(XENTRZC CCNIC DISTANCE 578.897

RL 147.93 LAL .00 LCL 151.J9 VL 26.171 GAL 9.00 AZL _0.31H_A 290.17 SAIAA119.64 ECC .28116 INC .3126 Vl 30.119

RP 107.73 LAP .29 LCP 81.36 VP 36,B04 GAP 15.32 AZP gO.J! TAL 155.]9 TAP 85.36 RCA 86.00 APO 153.27 V2 35.177
RE 194.480 GL -1.43 GP -12.30 ZAL 48,94 ?AP i67.62 ETS 280.30 7AE 130.67 ETE 190.65 ZAC 176.85 ETC 145.52 CLP-178.53

PLAN[TOCENTR_C CONIC

C3 32.067 VHL 5._3 OLA 21.46 RAL 103.18 RA0 656_.3 VEL 12.387 P?H 2.24 VHP |0,144 0PA 11.40 R_P 83.56 ECC 1.5277
LNCH AZHTH LNCH T_ME L-I T_ME |NJ LAT INJ LONG JNJ RT AS(. XNJ A2'NTH rNJ 11142 PC) (ST TIN INJ 2 LAT INJ 2 LONG

9o.oo 5 ? 43 3o71.7o -2_.5o }o]_62 341_34 _s2t§_ _ 5_55 242j,7 :28.19 93.02
90.00 23 19 25 4233.43 1,12 173.85 33_.10 61,70 24 29 58 3633.4 -2.67 167.22

100.o0 6 43 50 2761.78 -29.39 79.06 341.59 84.28 7 29 52 2161,8 -29.87 70.29
100.00 0 29 53 4018.60 _.78 157.13 331.17 60_23 1 36 53 3418.6 -1.20 150.61

110.00 8 23 5 2451.24 -34.11 55.87 341.98 87.67 9 3 57 1851.2 -34.06 46.62

110.OO 1 7 9 39OI.91 6.82 145.79 328.68 56.42 2 12 10 3301.9 2.35 139.54

CIFFER'ENT_AL CCRR[CTIONS MIO-COUR_IE EXeCUTiON ACCURACY ORBIT 0ETERNINATION ACCURAC_

TOE -.5277 TRA 4.36_7 TC3-2.8631 _AU 1.2279 SGT 5771.0 SGR 474.1 _3 133.5 ST 152_.1 SR 364,6 SS 440,O

ROE .34g0 RRA .2793 RC3 -.0784 FAU .01453 RRT .5629 ksf_ .5408 RTF .9526 CRT -.I055 CRS .2544 CST -.9879

FOE -,2422 IRA i.3430 rE3 -.3922 6SP 18932 S_ 57_.5 R_3 .0025 R|3 .9526 LSA J584,7 MSA 367.6 SSA 14.4

_02 .6326 8RA 4.3727 8C3 2.8642 FSP -456 S_1 5777.2 SG2 391.4 TH_ 2.66 ELI 1523,7 £L2 362.5 ALF 178.47

LAUNCH CArE FEB 20 1969 FLIGHT TIt_ 2_]2.00 ARRIVAL OATE SEP IO 1969

HELIOCENTRIC CCINIC 0ISTANCE 583.846

RL 147.93 L*L .DO LOL 151.19 VL 26.133 GAL 9.91 AZL 90.53 HC4 293.40 ,944 119.42 ECC .29143 |NC .527! Vl 30,119

RP 107.70 LAP .48 LOP 84.58 VP 36.786 GAP 16.01 AZP _0.21 TAL |53.72 TAP 87.1_ RC4 84.62 APO 154.22 V2 35.187

RC 196.245 GL -2.26 GP -12.04 ZAL 46,74 ZAP 167.94 ETS 276.22 2AE 130.65 ErE 190.43 ZAC 177.81ETC 98.88 CLP-179.47

PLAN£TOCENTR|C CON|C

C3 36,180 VHL 6,015 CL4 L:xO.41 RAL 105.46 RA0 6568.4 VEL 12.552 PTH 2.27 VHP 10.549 CPA 11.88 RAP 85.88 [CC 1.5954

LNCH A_MTH LNCH TIk_ L-| TI_ _NJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIla_ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 29 23 3056,25 -27.62 100.50 345.60 83.50 6 20 2t] 2456.2 -28.23 91.89

90.00 23 15 55 4309._O 3.58 178.11 355.81 61.89 24 27 45 3709.8 -.21 171 .48

1130.00 7 4 3 2751.01 -29.46 78.27 345.82 84,69 7 49 54 2151.0 -29.88 69.49

JO0.O0 0 27 53 4090.26 5.20 161.08 334.91 60.52 1 36 3 3490.3 1.23 154.54

110.00 8 40 41 2448.67 -34.12 55.66 346.18 87.79 9 21 30 1848.7 -34.05 46.42

110.00 1 7 44 3965.37 9,19 149.17 _32,47 _6,95 2 13 49 5365.4 4,77 142.87

CIFFER1ENTIAL CCRR_CTION5 HI0-O3L_._ £_CUTION ACCURAC_

TOE -.7147 IRA 4.7921 TC3-2.5057 BAU 1.2124 S_T 5768.2 S(,R 461.l 5_3 129.4

ROE .3577 RRA .2956 RE3 -.0656 FAU .01304 RRT .5523 RRF .5314 RTF .9555

FOE -.2799 FRA 1.4025 FC3 -.3121 85P 18992 SC_ 5786.6 R23 ,0015 R|3 .9555

B_E .7992 _RA 4.8012 _'_ 2.5066 FSP -443 S_1 5773,8 S_ _4.0 THA 2.54

LAUNCH OAT[ FEB 2_3 1969 FLIG_,IT TINE 204.00

PEL|OCENTR_C CONIC 01STANCE 588.650
RL 147.93 LAL .[30 L0L 151.19 VL 26.095 GAL 10,88 AZL _.75 la_.A 296.63 St4A

RP 107.67 LAP .67 LOP 87.81 VP 36.768 GAP 16,75 AZP g0.34 7AL 152,30 TAP

RC 197.986 GL -3.01 GP -11.81 ZAL 44.70 2AP 168.18 ETS 271.85 2AE 130.60 ETE

PLAMETOCENTR_C CONIC

C3 41,O23 VHL 6.405 0LA 19.43 RAL 107.57 RAO 6568.6 V1EL 12.743 PTH 2.32 VHP

LNCH A2_TH LNCH TINE L-I TII42 _NJ LAT _NJ LONG _NJ RT AS(, |NJ A214TH _NJ T_N_

90.00 5 48 36 _46'75 -27.69 99.82 349,77 83.83 6 39 43
90.00 23 13 10 4382.77 5.90 182.21 339.5_ 62.26 24 26 13

I00.00 7 22 24 2745.34 -29.50 77.85 349.98 84.91 8 8 10
1_.00 0 26 19 4159.41 7,50 164.92 338.65 60.98 I 35 38

110.00 8 56 49 2449,95 -34.12 55.71 3_0.33 87.73 9 37 39

110,00 1 8 23 4027.56 11.48 152.53 336.25 57.58 2 15 31

CIFFEAMENTIAL CC_R_CTION5 MIO-COORS_ EXECUTION ACCURACY

TC_ -.9054 IRA 5.2523 TC3-2.1677 _AU 1.1892 _T 5761.0 _ 447.1 SG3 125.5

RC6 .3676 RRA .31i1RC3 -.0535 FAU ,01152 RRT .5413 RR_ .52_ RTF .9585

FOE -.3149 FRA 1.4664 rE3 -.2431 8SP 18925 SG8 5778.3 R23 .001_ R13 .9585

BOE .9772 8RA 5.2615 8C3 2.1684 FSP -427 S/.,I 5766.l SG2 375.6 THA 2.42

ORBIT 0ETERI41NATION ACCURAC_

ST 1214.5 SR 352.5 SS 459.4

CRT -.1759 CRS .2942 CST -.9921

LSA 1679.0 MSA 350.3 5SA 13.7
EL1 1615.7 EL2 346.7 ALF 177.69

ARRIVAL 0ATE SEP 12 1969

119,21 ECC .50274 INC .7522 vI 30.119
88'93 RCA 83.12 APO 155.29 V2 35.196

190.22 ZAC 176.82 ETC 53.06 CLP 179.68

10.993 0PA 12.29 RAP 88.18 ECC 1.6751

PC CST TIM INJ 2 LAT INJ 2 LONG
2446.8 °28.26 91.20

3782.8 2.14 175.55

2145.3 -29.89 69.07

3559.4 3.57 158.34

1850.0 -34.05 46.52

3427.6 7.12 146.15

0R_IT 0ETERNINATION 4CCURACY

ST 1702.0 5R 340.5 SS 478.3

CRT -.2309 CRS .3246 CST -.9948

LSA J769.2 HSA 333.4 SSA 13.O

ELI 1703.9 EL_ 331.O ALF J77.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4, 1968-69_

LAUNCH CATE E-lIB 20 1969 FLIGHT T]I_ 206.00 ARRIVAL (3ATE SEP 14 1969

HFLJOCFNTR]C CONIC DISTANCE 593.278

RL 147.93 LAL .00 LOt. 1§J.19 VL 26.058 GAL 1|.94 AZL 90.99 H(A 299.86 SNA ]J9.00 ECC .31522 INC .9907 v! ]0.1J9

RP tO7.64 LAP .86 LOP 91.05 VP 36.75l GAP 17.57 AlP 90.49 TAL 150.93 TAP 90.79 RCA 81.49 APO 156.51 V2 35.205

RE 199.701 GL -3.70 GP -JI.60 ZAL 42.82 ZAP J68.34 ETS 267.213 ZAE J30.53 £T£ JgO.O! ZAC |74.95 £TC 35.|4 CLP 178.76

PLANETOCENTRIC CONIC

C3 46.739 VHL 6.837 DLA 18.50 RAL |09.50 RAD 6568.7 VEL 12.96fl PTH 2.36 VHP ||.48J DPA |2.65 RAP 90.48 ECC 1.7692

LNCH AZNTH LN(H TINE L-I TIME IN! LAT IN! LCI_ |NJ RT A._ |NJ AZNTH ZNJ TINE PO CST TIM IN! 2 LAT IN! 2 LONG

90.00 6 6 36 3042.39 --27.7_ 99.50 3_3.87 83.99 6 5? 18 2442.4 -28.27 90.88
90.00 23 tO 56 4452.79 8.1| J86.18 343.22 62.78 24 25 9 3852.8 4.39 179.47

IO(3.OO 7 39 5 2744.16 -29.50 77.76 354.06 84.96 8 24 49 2|44.2 -29.89 68.98

IOO.OO O 25 4 4226.25 9.69 |68.68 342.38 61.58 ! 35 31 5626.3 3.82 162.O3

llO.OO 9 !J 35 2454.74 -34.|0 56.14 354.42 87.5! 9 52 30 !854.7 -34.07 46,89

1113.00 1 9 4 4088.43 13.68 J55._ 340.02 58.36 2 !7 12 3488.4 9.40 !49.39

01FFERENTIAL CORRECTIONS NIOoO31.MS[ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TDE-I.]IOO TRA 5.7336 TC3-1.8399 BAU 1.!625 S_T 5745.3 Sr_ 451.6 ._3 121.8 ST 1783.8 SR 328.3 SS 497.6

ROE .3779 RRA .3250 RE3 -.0429 FAU .O1008 RRT ,5284 RRF .5112 RTF .9616 CRT -.2793 CR$ .5529 CST -.9966

FOE -.3508 FRA 1:5325 FC3 -.1867 8SP !8992 ._ 5761.4 /_3 .0012 R13 .96!6 LSA 1853.9 MSA 316.5 SSA J2.4

13DE 1.1726 BR4 5_7428 8C3 1.8604 FSP -4!5 SGI 5749.8 t_2 _.2 THA 2.28 EL! 1786.2 EL2 314.8 ALF 176.96

LAUNCH DATE FEB 20 1969 FLIGHT TINE 208.00 ARRIVAL DATE S£P 16 t969

HELIOCENTRIC CCNIC DISTANCE 597.694

RL 147.93 LAL .OO LOt. 151.!9 VL 26.0LP2 GAL J3.O8 AZL 91.25 PICA 305.09 St4A 118.80 ECC .32905 IN(: J .2452 V! 30.119

RP 107.62 LAP 1.04 LOP 94.28 VP 36.733 GAP 18.46 AZP 90.68 TAL 149.63 TAP 92.72 RCA 79.7! APO 157.89 V2 55.213

RC L:_3! .391 GL -4.32 GP -!1,40 ZAL 41.08 ZAP J68._9 ET8 262.34 Z/_E: !30,42 £TE 189,B0 ZAC 172.87 ETC 27.37 CLP 177.80
PLANE TO(ENTRI C CONIC

C3 55.508 VHL 7.315 0LA !7.64 RAL 111.27 RAO 6568.9 tilL J3.224 PTH 2,42 VHP !2.021 DPA !2.95 RAP 92.77 ECC 1.8806

LNO4 AZ_TH LN(H TINE L-I TIME IN! LAT IN! LO_ IN! RT A,_ IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

90.00 6 22 33 3042.46 -27.72 99.51 357.87 83.98 7 15 16 2442.5 -28.27 90.89

90.00 23 9 6 4520.12 !0.18 190.04 346.90 63.43 24 24 27 3920.1 6.53 183.26

1OO.00 7 54 !2 2746.93 -29.49 77.97 338.07 84.85 8 39 59 2146.9 -29.89 69.18

J00.00 0 24 5 4290.89 J! .76 !72._6 348.08 62.32 J 35 36 3690.9 7.96 165.63
1lO.00 9 25 3 2462.69 -34.08 56.76 358.45 87.14 10 6 5 1862.7 -34.10 47.51

110.00 1 9 43 4!47.89 15.78 159.21 343.77 59.27 2 18 5J 3547.9 11.58 152.61

DIFFERENTIAL CORRIECTI(_S MI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.3Z2§ TRA 6.2(=09 TC3-1.5764 BAU 1.1279 _T 5733.4 _ 414,9 S_5 !18.1 ST 1860.4 SR 316.0 55 517.0
ROE .3892 RRA .337J RE3 -.0335 FAU .OO863 RRT .5141 _ .4988 RTF .9650 ERT -.5187 CRS .377! CST -.9978

FDE -.3861 FRA J.6032 IrE3 -.!387 8SP 19006 ._ 5748.4 R23 .0008 R15 .9650 kSA 1933.4 MSA 300.3 SSA Jl.8

BOE ! .3786 8RA 6.2699 8C3 J.5767 FSP -403 SG| 5737.4 SG2 355.6 THA 2.I4 EL! 1863.2 EL2 299.! 4LF !76.82

LAUNCH DATE FEB 20 |969 FLIGHT TIME 210.00 ARRIVAL DATE SEP IB 1969

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 107.59 LAP 1.22

RE 203.056 GL -4.88

PLANE TOCENTRIC CON|C

C3 6J.558 VHL 7.646

LNCH AZMTH LNCH TIME

90.00 6 36 56
90.00 23 7 34

1OO.O0 8 7 52

IO0.O0 O 23 15

tlO.OO 9 37 17

JlO.OO ! 10 20

DIFFERENTIAL CCIRR[CTION5

TDE-J.§464 TRA 6.8219 TC3-1.3175 8AU J.0844

ROE .4015 RRA .3469 RE3 -.025! FAU .00716

FOE -.4213 FRA 1.6795 FC3 -.1008 8SP 19014

BOE 1.5977 BRA 6.8308 8C5 1.3177 FSP -391

DIST4NCE 6Ol.853

LOL J51.19 VL 25.986 GAL 14.52 AZL 9!.52 HCA 506.32 SNA 118.60 ECc .34438 INC 1.5!94 VJ 30.119

LOP 97.52 VP 36.715 GAP |9.45 AZP 90.90 TAL 148.41 TAP 94.75 RCA 77.76 APO t59.45 V2 39.22!

GP -lJ.ZZ ZAL 39.50 ZAP !68.34 ET5 257.29 ZAE 130.26 ETE 189,60 zAc 170.76 ETC 23.21 CLP 176.8!

0LA 16.84 RAL !!2.88 RA0 6569.1 VEL 13.525 PTH 2.47 VHP 12.6213 OP4 15.20 RAP 95.02 ECC 2.015J

L-! TZNE |NJ LAT IN! LONG IN! RT 4_ !NJ AZMTH IN! T!NE PO CST TIN IN! 2 LAT IN! 2 LONG

3046.42 -27.69 99.80 J.78 85.84 7 27 45 2446.4 °28.26 91.17
4584.86 12.!2 195.80 350.55 64.21 24 23 59 3984.9 8.56 186.94

2753.J8 -29.45 78.45 1.98 84.6! 8 55 45 2155.2 -29.88 69.65

4353.35 13.70 175.96 349,75 65.!7 ! 35 48 3753.3 10.00 169.15

2473.45 -34.04 57.60 2.40 86.65 10 18 30 1873.5 -34.!5 48.35

42135.82 17.76 J62.52 347.48 60.30 2 L_3 26 3605.8 13.67 155,79

NI0-CCXJRSIE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5713.2 _ 397.0 S_5 114.7 ST J928.0 SR ]03.8 SS 536.9

RRT ,49_3 RRIr .484_ RTF .9_5 CRT -.3535 CRS .5990 CST -.99_6
S_ 5727.0 R_3 .00!0 RI3 .9685 LSA 2004.2 H_A 284.5 SSA 11.2

S_I 5716.6 .%2 344.2 THA l .99 ELI !931 .! EL2 285.7 ALF 176.74

LAUNCH DATE FEB _ 1969 FLIGHT TII4E 212.00 A_h_IVAL DATE SEP ZO 1969

HELIOCENTRIC CONIC

RL 147.95 LAL .{30 LCL 151.!9 VL

RP 107.57 LAP 1.40 LOP !00.75 VP

RE 204.697 GL -5.39 GP -1!.05 ZAL
PLANETOCENTRIC CONIC

C3 7J.J_O VHL 8.457

LNCH AZHTH LNCH T_I4_

90.00 6 49 51
9O.OO 25 6 14

1OO.OO 8 20 10

IOO.O0 0 _ 32
iiO.O0 9 48 19

110,00 I I0 52

DIFFERENTIAL CORRECTIONS

TOE-I.7774 TRA 7.45_O TC5-I ,0795 84U !.0272

ROE -4J52 RRA .3538 Re3 -.0|78 FAU .00559

FOE -.4556 FRA 1.7636 RE5 -.0680 8SP 18899

OOE 1.8253 0RA 7.4404 _C5 1.0794 FSP -577

01STAI_E 605.697

25.952 GAL !5.68 AZL 91.82 HCJ 309.55 _A 118.42 ECC .36147 INC 1.8175 V! ]0.J19

36.698 GAP 20.56 AZP 91,16 TAL !47.28 TAP 96.83 RCA 75.61 APO 161.22 V2 35.228

38.08 ZAP 168.18 ETS 252.!4 ZAE !30.06 ETE !89.59 ZAC 168,65 ETC 20.66 CLP 175.77

OLA 16.10 RAL 114.33 RAO 6569.4 VEL 13.876 PTH 2.53 VHP !3,288 0PA |5.40 RAP 97.24 ECC 2.1714

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIME PC) CST TIN IN! 2 LAT IN! 2 LONG

]053.75 -_7.64 100.32 5.58 83.58 7 40 45 2453,7 -28.24 91.7!

4647.00 !5.94 !97.46 354,J4 65.10 24 23 41 4047.0 10.46 190.50

2762.47 -29.39 79.11 5.79 84,25 9 6 13 2162.5 -29.87 70.34

4413.49 15.52 179.52 353.36 64.13 I 36 5 3813.5 11.92 172.58
2486.69 -35.98 58.65 6.25 86.04 10 29 46 1886.7 -34.16 49.38

4262.05 19.62 165.82 351.15 61.43 2 21 54 3662.0 15.66 158.94

MIO-COLMS_ EXECUTION ACCURACY ORBIT 0ETE_INATION ACCURACY

SGT 5689.4 SGR 378.1 SG3 1_!.4 ST 1985.8 SR 291.8 SS 557.3

RRT .4779 RRF .4676 RTF .9720 CRT -,3833 CRS .4178 CST -.999J

5701.9 R*'Z5 .0016 R15 .97P3 LSA ?065.5 HSA 269.6 SSA JO.6

S(,! 5692.5 SG2 352.0 THA I .85 EL1 ]989.J EL2 769.! ALF 17_ .72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH 0ATE FEB 20 1969

PEL|OE[NTRIC CONIC

RL 147.93 LAL .00

RP 107.55 LAP 1.57

RC 2/]6.313 GL -5.65

PLAN[TOCENTRIC CONIC
C3 82.751VHL 9.097

LNCH 4ZNTH LNCH TZI_
90,00 7 I 22

90 ,O0 23 5 2

100.00 8 31 9

i 100.00 O 21 51

liD.DO 9 58 11

110.00 I 11 18

FLIGHT TINE 214.00 4RRIVAL 0ATE SEP ?2 1969

OISTANCE 609.148

LOL 151.19 VL 25.920 GAL 17.18 AZL 92.14 HCA 312.79 SNA 118.24 ECC .38060 IN( 2.1446 vJ 30.119

LOP 103.99 VP 36.681 GAP 21.79 AZP 91.46 TAL 146.26 TAP 99.05 RCA 73.24 APO 163.24 v2 35.235

GP -10.89 Z4L 36'81 ZAP 167.89 ETS 246.95 ZAE 129.B0 ETE 189,18 ZAC 166.58 ETC 18.96 CLP 174.68

0LA 15.42 RAL 115.63 RA0 6569.6 V£L 14.286 PTH 2.60 VHP 14.037 OPA 13.56 RAP 99.42 ECC 2.3619

L-I TIME iNJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIMC PO CST TIN INJ 2 LAT INJ 2 LONG

3063.96 -27.56 101.06 9.24 83.22 ? 52 26 2464.0 -28.21 92.46

4706.46 15.61 201.03 357.65 66.07 24 23 28 4106.5 12.25 193.96

2774.4| -29.30 79.99 9.47 83.80 9 17 23 2174.4 -29.85 71.23

4471.24 17.2I 182,98 356.89 65.17 1 36 23 3871.2 13.72 175.93

2502--O7 -33,90 59.82 9.98 85.34 10 39 53 1902.1 -34.18 50.59
4316.34 2J.38 169.08 354.74 6_.65 2 23 15 3716.3 17.52 162.O5

0IFFERENTIAL CCRRECTION5 HIO-C_UR_IE EXECUTION ACCURACY ORBIT OETERHINATICN ACCURACY

T02-2.0278 TRA 8.0872 TC3 -.8673 BAU .9595 SGT 5660.4 _ 358.0 SG3 109.2 ST 2036.2 SR 279.7 55 579.4

ROE .43OO RRA .356T RC3 -.0118 FAU .00399 RRT .4537 Rt_ .4460 R1T .9754 CRT -.4127 CRS .4382 CST -.9994
FOE -.4922 FRA 1.8543 FC3 -.0418 8SP 18910 _ 5671.7 1_3 .00_ RJ3 .9754 LSA 2120.2 MSA 254.7 SSA 10.1

80£ 2.0729 OR4 8.0950 BC3 .8673 FSP -367 S_I 5662.7 _2 318.9 THA I .65 ELI _39.6 £L2. 254.4 ALF 176.70

LAUNCPf OAT[ F£8 LM3 1969

H[LI(XENTRIC CONIC
RL 147.93 LAL .00

RP 107.53 LAP 1.74

RC 207.904 GL -6.26
PL4NETOC£NTRIC CONIC

C3 96.762 VHL 9.837

LNCJ-I 42'NTH LN(H TINE

90.00 7 11 29
90.00 23 3 54

loo.oo 8 4o' 49

1oo.oo o 21 11
I10.OO 10 6 54

110.O0 I 11 _ 436_.46 _2.95

OIFFERIENTIAL CORRECTI(3NS

T0£-2.2925 TRA 8._007 TC3 -.67_0 8_J .8746

ROE .4466 RRA .3548 RC_ -o0068 FAU .OOL_'Z6

FOE -.5301 FRA 1.9547 FC3 -.0L_02 8SP IB885
BO£ 2.3356 0RA 8.8078 Be3 .6761 FSP -_57

FLIGHT TII,_ 216.00 ARRIVAL OATE SEP 24 1969

0ISTANCE 612.112

LQ. 151.19 VL 25.888 GAL 18.85 AZL 92.51HEA 316.02 S_AA 119.07 ECC .40207 INC 2.5081 Vl 30.119

LOP i07.23 VP 36.665 GAP 23.18 AZP 91.81 TAL 145.39 TAP 101.41 RCA 70.60 APO 165.54 V2 35.240

GP -10.74 ZAL 35.70 ZAP 167.48 ETS 241,78 ZAE 129,47 ET£ 188.97 ZAC 164.57 ETC 17.77 CLP J73.52

0LA 14.81RAL 116.75 RAO 6569.9 V_ 14_768 PTH 2.67 VHP 14.882 OPA 13.67 RAP 101.52 ECC 2.59_4
L-I TII_ INJ I.AT INJ _ INJ RT A_lA_ |NJ A2'NTH INJ TZNE PO CST TIN INJ 2 LAT INJ 2 LONG

3076.70 -27.43 |01.96 12.75 82.77 8 2 46 2476.7 -28.17 93.39

4763.04 _ 17.14 204_47 1.05 67.11 24 23 IT 4163.0 13.89 197.30
2788.62 -29.19 BI.03 12_99 8_.26 $ 2? 17 2}88.6 -19.82 72.28

4526.35 18.75 186.34 .32 66.28 1 36 38 3926.4 15.38 179.17

2519.28 -33.80 61.15 J3._? 8k_56 10 48 53 i919_3 -34.i8 51.93

172.28 358.23 63.94 2 24 24 3768.5 19.26 J65.09
NIO-COURS_ £X_CUTION ACCURACY OR_ZTOEE_INATI_ ACCURAC_

SGT 5627.2 SGR 338.9 ._3 105.2 ST 2077.2 5R 267.9 SS 603.3

RRT .4239 RRF .4199 RTF .9788 CRT -.4409 CRS .4587 CST -.9997

SG6 5637.2 R23 .0030 R13 .9788 LSA 2166.3 MS_ 240.2 554 9.5

S(.I 5629.0 _2 305.0 THA 1.46 ELI 2080.6 £L2 240.1 ALF 176.70

LAUNCH D4TE FEB 20 1969 FLIGHT TINE 218.00 4RRIV4L C4TE SEP 26 1969

0ISTAI_E 614.459

LOL 151.19 VL 25.859 GAL _0.70 AZL 92.92 H(.4 319.26 S_AA 117.91 £CC .42616 INC 2.9169 Vl 30.1_9

LOP 110.48 vP 36.649 GAP 24.75 _?P 92,21 TAL 144.68 TAP 103.93 RE4 67.65 APO 168.17 v2 35.246

GP -10.60 ZAL 34.76 ZAP 166.91 £TS 236.69 ZAE 129.05 £TE 188.73 ZAC 162.62 ETC 16.91 CLP 172._8

R4P 103.56 ECC 2.8738

INJ 2 L4T INJ _ LONG

-28.11 94.47

15.40 200.50

-29.77 T3.4B

16.91 19_.29

-34.17 53.39

HELIO_ENTR|C CONIC

RL 147.93 LAL .OO

RP 107.52 LAP 1.90

RE 209.470 GL -6.62

PL4NETOCENTRIC CONIC
C3 113._60 VHL 10.671 0LA 14.26 RAL 117.71RA0 65710.2 V£L J_.336 PTH 2.75 VHP 1§.839 0P4 13,74

LNCH AZMTH LNCH TIHE L-I TIM[ |NJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TII,_ PO CST TIM

90.00 7 20 13 309i.59 -27.32 103.05 16.07 82.25 8 11 45 2491.6
90.00 23 2 48 4816.50 18.52 207.79 4.31 68.19 24 23 4 4216.5

1OO,00 8 49 9 2804.77 -29.06 82.21 16.33 82.65 9 35 54 2204.8

IOO.O0 0 20 28 4578._ 20.15 189.59 3.61 67.44 I 36 47 3978.6

110.O0 10 la 25 253_01 -33.67 62.60 16.9_ 83.71 10 56 43 1958.0
110.OO Ii] 43 4_18_07 24.40 175.41 1.60 65.28 2 25 21 58J8.1 L_O.86 168.O5

OIFFER[NTIAL CORRECTIONS MI0-COUR_ EY_CUTION ACCURAC_ ORBIT 0£TERNINATION ACCURACY
TOE-2.5737 TR4 9.5803 TC3 -._47 BAU .7683 SGT 9589.4 SGR 315.1 S(,3 102.4 ST 2108.6 SR 256.4 SS 629.9

ROE .4652 RRA ,3466 RC3 -.00_0 FAU .00032 RRT .3865 RR_ ,3842 RTF .9821 CRT -.4689 CRS .4802 CST -.999_

FOE -.5697 FRA 2.0668 FC3 -.0024 BSP 18833 SG6 5598.3 R23 .0038 R13 .9821 LSA 2203.9 HS_ 226.1 55A 9.0
BOE 2.6154 (_RA 9.5865 BE3 '5047 FSP -347 S_1 _59018 ._2 290;6 THA 1.25 £LI 2112.1EL_ 226.1 4LF 176.70

LAUNCH OATE FEB _ 1969 FLIGHT TIMI_ 220.00 ARRIVAL OATg SEP 28 1969

HI_LIC_ENTRIC CONIC 0ISTAN(£ 616.024

RL 147.93 LAL .OO LOL 151.19 VL 25.831 GAL _Z.78 AZL 93.38 H_A 322,49 SHA 117.76 ECC .45363 INC 3.3833 vJ 30.119

RP IO7.50 LAP 2.06 LCP 113.72 VP _6.633 GAP 21_.54 AZP 92.68 TAL 144.17 TAP 106.66 RCA 64.34 APO 171.18 V2 35.250

RC 211.012 GL -6.95 GP -10.46 ZAL 34.01 ZAP 166.19 £TS 231.73 Z_E 128.33 £T£ 188.49 ZAC 160.77 ETC 16.28 CLP 170.94

PL4N_TOCENTRI( C_IC

C3 134.908 VHL 11.615 OLA 13.78 RAL 118.48 RAO 6570._ VEL 16.008 PTH 2.82 VHP 16.932 0PA 13.79 RAP 105.49 £CC 3.2202
LNCH A_MTH LNCH TIM[ L-I _H_. _NJ LAT INJ _ INJ RT A._ INJ AZHTH INJ TI_ PO CST TIM INJ 2 LAT _NJ _ LONG

90,oo 7 27 32 3108.32 -27.16 104.29 19.17 81.67 B 19 20 2508.3 -28,03 95.69
90.oo 23 I 39 4866.49 19.76 210.95 7.38 69.29 24 22 46 4266.5 16.77 203.54

100.00 8 56 8 2822.56 -28.90 83.5| 19.46 81.99 9 45 11 2222.6 -29.70 7_.BO

JOO.OO O 19 40 4627.49 21.39 19_.69 6.71 68.61 1 36 47 4027.5 18.30 185.27

IIO.oo 10 _ 41 2558.00 -35.51 r_1,14 _,|8 82.91 11 3 19 1958.0 -34.14 54.95

JlO.OO I 11 36 4464.82 25.70 178.42 4.78 66,64 2 26 1 _64.8 2_.31 J70.90

0IFFERENTIAL CORR[CTICN5 NIO-COUR_ [_ECUTION ACCURACY OROIT D£TERNINATION ACCURACY

TD[-2.8693 TRAI0.4590 TC3 -.35|0 8AU .6330 SGT 5548.1 ._ 293.0 SG3 99.8 ST 2129.4 SR _45._ SS 658.4

ROE .4866 RRA .3307 RE3 -.0001FAU-.00195 RRT .339| RI_ .5594 RTI _ .9851 CRT -.4970 CRS .5028 CST -.9999

FOE -.6110 FRA 2.1936 FC3 .0125 8SP 18669 SG8 5555.8 R25 .0049 R13 .98fl1 LSA 2232.2 MSA 212.5 SS4 e._

BOE 2.9i03 _RAIO.4442 8C3 .3510 F.SP -336 SGI 5549.0 S_2 275.6 THA 1.03 ELI 2132.9 EL2 2_.5 4LF 176.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4, 1968-69)

LAUNCH DATE FEB Z1 1969 FLIGHT TIME 70.00 ARRIVAL DATE HAY 8 J969

HEL IO(ENTRIC CONIC

RL 147o96 LAL o00

RP lOB.40 LAP 1.18

RC 55.536 GL 5.BO

PLAN[ TOCENTRI C CONIC

C] _.44_ VHL 5.517

LNCH 4ZNTH LNCH TIME

90.00 0 35 1

90.00 14 42 39

1(30.O0 Z 0 31

100,00 15 52 50

110.00 3 18 15

t10.00 16 58 35

OIFFERENTIAL CORRECT IONS

TOE -.|879 TRA -.3018

ROE -.3400 RRA .2122

FOE -.1447 FRA -.3284

BOE .388-5 BRA .3689

0ISTANCE J87.803

LOL 157.19 VL 27,194 GkL -B.59 AZL BB.81 PICA 83.88 5Mk

LOP 736.07 VP 37,34| GAP -10.59 AZP 69.87 TAL Z12.|2 TAP

GP 16,20 ZAL 143.60 ZAP 20,88 ETS 313.29 ZkE 146.85 ETE

125,87 ECC .22895 INC J,1871 Vl 30.I12

296,00 RCA 97.05 APO 154,69 V2 34.961

18,16 Z4C 127,98 £TC 149,44 CLP -15,35

0LA 8.57 RAL 5.22 RA0 6568.2 VEL 12.321 PTH 2.22 VHP 7.593 0PA 28.96 RAP 34.51 ECC 1.5010

L-I TIME INJ LAT INJ LOnG INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LkT INJ 2 LCNG
2586.51 -26.51 66.45 236.77 100.33 1 J8 7 1986.5 -24.82 58.19

4692,50 15.22 200,18 231.80 65.83 16 0 52 4092,5 11,83 193.15

2310.73 -27.79 45.89 236.49 101.47 2 39 2 1710.7 -25.93 37.58

4445.51 16.41 181.31 231.23 64.66 17 13 54 3845.5 12.86 174.31

2067.48 -3|.22 Z6.5| Z35.58 104.68 5 52 43 1467.5 -28.89 |8.08

4259.53 19.54 165.67 229.55 61.38 JB 9 35 3659.5 15.57 158.80
NI0-C.(X_SE E_ECUTZON ACCURACY ORBIT 0£T[RNINATION ACCURACY

TC3 .4651BAU .Z03I SGT 634.0 S_ 46,?..7 S(;3 123.9 ST 217.6 SR 359.4 S$ 122.8

RC3 .|807 FAU .04411 RRT .343| RRF -.4517 R1T -,6288 CRT .8009 CR$ -.6826 CST -.946|
FC5-1.2544 8SP 1821 SGB 784.9 R23 -.0796 R13 -.6724 LSA 415.3 NSA 134.7 SSA 30.7

BC3 .4990 FSP -519 _,1 667.6 .S(,2 412.7 THA 23.48 ELI 403.8 EL2 116.0 ALF 61.57

LAUNCH O4TE FEB 21 1969 FL|GqT TII( 72.00 ARRIVAL 0ATE MAY 4 1969

0ISTAN(E 194.563

LOL 152.19 VL 27.349 GAL -8.54 AZL 89.00 PW.A 87.06 9AA 126,89 ECC .22141

LOP 239.26 VP 57.442 GAP -9.71 A2'P 89.95 TAL 213.56 TAP 3(30.64 REA 98.B0

GP 17,29 ZAL 145,05 ZAP 23,_0 ETS 517.23 ZAE 146,25 ETE 20,39 ZAC 127.67

OLA 7,31RAL 4.27 RAO 65¢=8.2 VEL 12.277 PTH 2,21 VHP 7.135 0PA 30.10
L-| TII4E IN| L4T IN| LONG IN| RT A$C IN| AZNTH IN| TIE PC) CST TIM

2537.03 °25.86 6,?..97 234.61 101.93 1 23 23 1957.0

4725.83 16.09 202.06 230.4| 66.38 15 47 46 4123.8

2263.57 -27.11 42.54 234.30 103.11 2 4540 1663.4
4472.73 17.25 183.07 _9.86 65.20 17 1 25 3872.7

2024.75 -30.44 23.42 233.30 106.56 3 55 57 1424,7

4284.12 20,_4 167,13 L_B.24 61,91 17 38 31 3684.1

/_L I_ENTRIC CCNIC
RL J47.96 LAL .00

RP 108.43 LAP 1.00

RC 55.282 GL 5.0l

PLANETOCENTRIC CONIC

C3 29.3E1 VHL 5.418

LNO-I AZ)4TH LNCH TIME

90.00 0 41 6

90. {_0 14 29 2
i00.00 2 5 57

100.00 15 46 55

110.00 5 22 12

110.OO I6 47 7

DIFFERENTIAL CORRECTIONS

TOE -.1750 TRA -.2883 TC3 .4918 8AU .2111

ROE -.3257 RRA .2221R(3 .2176 FAU .04843

FOE -.1978 FRA _.3891 FC3-1.428! B$P 1888

BO£ .3697 _rtA .3639 BC3 .5378 FSP -_66

INC 1.O027 V| 30.112
APO 154,99 V2 34.948

ETC 148,51 CLP -16.17

RAP 34.40 ECC 1.4832

IN| 2 LAT IN| 2 LONG

-23.96 54.82

12.76 194.98

-25.03 34.35
13.76 176.O1

-27.90 J5.15

16.42 160.?0

ORBIT OETERNINATION ACCURACY
ST 207.4 SR 351.7 SS 152.7

CRT .7856 CRS -.7213 CST -.9622

LSA 411.7 NSA 139,6 SSA 32.0

ELI 39J,7 EL2 115.2 ALF 62.57

NI0-C.X_UR_E EXECUTION ACCURACY

SGT 642.5 SC_ 479.8 _,3 159.6

RRT ,3784 RRF -.5045 RTF -.6345

.S_ BOI.9 R_3 -.O937 R13 -.6895

•T_I 685.3 S_2 416.4 THA 25.98

L_UNCH OATE FEB 21 J969

HELICwCENTRIC CONIC

RL 147.96 LkL .00

RP 108.47 LAP .62

RC 57.109 GL 4.18

PLAI._.TOCENTRIC CONIC

C3 28.4_ VHL 5,355

LNCH AZNTH LNCH TIN_

90.00 0 47 51

90.00 14 16 6

100.00 2 11 44

I00.00 15 34 34

110.00 3 26 33

110.00 16 36 14

FLIGHT TIME 74.00 ARRIVAL DATE MAY 6 1969

0ISTANCE 201.303

LOt. 152,19 VL 27,487 GAL -8,50 AZL 89,18 H(A 90,25 6_4A 127.81 ECC ,21485 INC ,8195 V| 30.112

LOP 242.44 VP 37.531 GAP -8.68 AZP 90.00 TAL 214.96 TAP 305.21RC4 100.55 APO 155.27 V2 34.936

GP 18,49 ZAL 146.38 ZAP _6,36 ET$ 320,55 ZAE 1d5,83 [TE 22.89 ZAC 127,16 ETC 147,6l CLP -19.13

DLA 6.05 R_L 3.46 RA0 6568.1 VEL 12.24i PTH 2.20 VHP 6.711 DPA 31.29 RAP 34.09 £CC 1.4684

L-I TIME IN| LkT IN| LONG IN| RT A$_ IN| A214TH IN| TD._ PO CST TIM IN| 2 LAT IN| 2 LONG

2489.30 -25.15 59.66 232.71 103.46 ! 29 0 1889.3 -23.05 51.62

4756.OO 16.95 L_34.04 229.26 66.97 15 35 22 4156.O 13.69 196.88

2217.68 -26.36 39.35 232,37 i04.63 2 48 42 1617.7 -24.09 31.28

4502.85 18.10 164.90 228.74 65.BO 16 49 37 3902.9 14.68 177.78

1983,53 -29,62 20,49 231.30 107,91 3 59 36 1383,5 -26,88 12.37

4309.76 21.15 168.68 227.17 62.50 17 48 4 3709.6 17.30 161.67

DIFFERENTIAL CORRECTIONS

TOE -.1620 TRA -.2773 TC3 .5124 8AU .2185

ROE -.3098 RRA .2334 RC3 .2594 FAU .05321

FOE -.2601 FRA -.4553 FC3-1.6166 BSP 1950

_3E ,3496 BRA ,3625 6C3 ,5745 FSP -419

'L_LR_H DATE FEB 21 1969

H_LIOCENTRIC CONIC

RL 147.96 LAL ._O LCL 152.19 VL 27._07 GAL

RP 108.51 LAP .64 LCP 245,62 VP 37.608 GAP

RE 59.010 GL 3.30 GP 19,80 ZAL 147,59 ZAP

PLANE TOCENTR IC CONIC

C3 27.709 VHL 5.264

LN(._ AZMTH LN_H TIM_
90.00 O 54 17

90.00 14 3 51

|00.00 2 17 53

100.00 15 22 56

|10.00 3 31 18
J10.00 16 26 0 4356.18 21,97

DIFFERENTIAL CCRR[CTION$

TOE -.1496 TRA -.2694 TC3 .525_ B,_U .2255
ROE -,2919 RRA .2462 RC3 .3065 FAU ,05845

FOE -.3323 FRA -.5265 FC3-1.8261 BSP _008

8OE .3280 8RA .3649 BC3 .6081 FSP -478

MID-C(_URE EXECUTICN ACCURACY

S_T 647.2 _ 500.8 .%3 157.0

RRT .41Z4 RRF -.3593 RTF -.6362
_6 818.3 R_3 -.1093 R13 -.7064

S6! 701:9 8G2 420.7 THA 28.93

FLIGHT TIME 76.00

0 ISTAN_£ P'nB .020

-8.46 A2'L 89.36 HCA 93.43 SMA 128.64 ECC .20918

-8.08 A2'P 90.04 TAL 216.26 TAP 309.69 RCA 101.73

29.44 ETS 323.35 ZAE 145.55 ETE 25.7l ZAC 126.45

OLA 4.80 RAL 2.77 RAO 6568.1 VEL 12.210 PTH 2.19 VHP 6.320 OPA 32.52

• L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A214TH INJ TIME PO CST TIM

2443.21 -24.38 36.50 251.O6 104.87 1 35 0 1843.2

4788.75 17.81 _06.06 228.34 67.62 15 23 39 4188.8

2175.56 -25.57 36.31 230.69 106.04 _ 54 7 1575.6

4533.64 18.95 186.79 LP'ZT.84 66.44 16 38 29 3933.6

1943.78 -28.75 17.72 L_9.35 109.34 4 5 42 1343.8

CRBIT DETERHIN_TION ACCURACY

ST 196.5 SR 341.3 SS 185.6

CRT .7638 CRS -.7446 CST -.9698

LSA 409.0 MSA |45.4 SSA 32.9

ELI 376.7 EL2 114.9 ALF 63.62

ARRIVAL 0ATE MAY 8 |969

INC .6362 Vl 30.112

APO 155.54 V2 34.923

ETC 146.78 CLP -22.24

RAP 33.56 ECC 1.4560

|NJ 2 LAT IN| 2 LONG
-22,10 48.57

14.65 |98.83

-23,12 28.37

15.60 !79.60
-25.84 9.75

170.29 L_.32 63.13 17 38 16 3736.2 18.19 163.20

MI0-C_SE EXECUTION ACCURAC¢ ORBIT OETERNINATION ACCURACY

$6T 647.2 S_R 526.7 $63 176.2 ST |86.0 SR 328.0 SS 221.1
RRT .4431RRF -.6146 RTF -.6327 CRT ,7342 CRS -.7_65 CST -.9718

•_B 834.4 R23 -.1254 RI3 -.7256 LSA 408.5 MSA 15|.8 5SA 33.5

SGI 717,6 .%2 425,9 THA 32_46 ELI 358,9 EL2 115.4 ALF 64.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69J

LAUNCH OATE FEB 21 |369 FLIGHT TIN( 78.00 ARRIVAL 0ATE HAY lO |969

OISTANCE 714.717

-6.43 AZL 89.55 PICA 96.6J SMA |29.37 ECC .?04?8 INC .4571 V| 30.112

-7.3Z AZP 90.05 TAL ?|7.45 TAP 3|4.06 RCA |02,94 APO 155.80 V? 34.911
3?.75 ETS 325.83 ZAE 145.40 ETE ?8.89 ZAC J75.52 ETC |46.0§ CLP -25.53

HEL|OCENTR|C CONIC

RL 147.96 LAL ,00 LOL |52.|9 VL 27,713 GAL
RP 108.55 LAP .45 LOP 248.80 VP 37.67S GAP

RC _3.376 GL 2.36 GP 21.?4 ZAL |48.67 ZAP

PLANETOCENTRIC CC_I[C

C3 27.080 VHL 5.204 DLA 3.56 RAL 2.21 RAD 6568.| VEL |2.J84 PTH 2.|9 VHP 5.960 OPA 33.60 RAP 32,77 ECC |,4457

LNCH ATHTH LN_H TII4E L-I TIN( INJ LAT INJ LONG INJ RT AS_ INJ 4ZNTH INJ TIN( PC) CST TIN INJ ? LATINJ ? LONG

90.00 l I 25 2398.59 -?3.57 53.49 229.64 106.17 I 41 23 1798.6 -21.12 45.66
9(3.00 13 52 16 4821.94 18.66 9208.13 227,65 68,31 15 12 38 4221.9 15.55 200.83

1130.O0 2 24 25 2130.86 -24.73 33.41 _29,26 107.35 2 59 56 |530.9 -22.12 25.59
1(30.O0 J5 lJ 57 4364.90 |9.79 188.74 227,16 67.13 16 28 2 3964'9 |6.52 lSI.4T

110.00 3 36 29 lgO5,33 -27.86 15.09 228.06 110.66 4 8 14 1305.3 -24.79 7.26

lIO.OO 16 16 23 4363.20 22.79 171.9_ 2_5,69 63.81 17 29 6 3763.2 I9.09 164.78

DIFFERENTIAL CORRECTIONS MID-C.OURS_ EXECUTION ACCURACY

TD£ -.J365 TRA -.2635 rc3 .5320 BAU ,2325 S_T 643.1 5GR 558,8 ,T_3 197.4
ROE -.7712 RRA .2608 RC3 .3600 FkU .06422 RRT .4694 RRF -.6694 RTF -.6263

rOE -.4178 rR4 -.6036 FC3-2.0531 BSP 2100 S6B 852.0 RZ3 -.1382 R13 -.7443

_0E ._036 _R4 .3707 BC3 .6423 r,_ -§47 SGJ 734.2 S_2 452.2 THA _k5.64

LA_ OAT[ rE8 2| 1969 FLIGHT TINE 80.00

P_LICCENTRJC CONIC OISTAN_E _21,377

RL |47.96 LAL ,00 LOL 152.19 VL 27.804 GAL -8.40 AZL 89,73 PiCA 99.79 SNA 130.0l ECC ,L_OO6

RP 108.58 LAP .?6 L(3P 251.98 VP 37.732 GAP -6.60 AZP gO,05 TAL 218.53 TAP 318.32 RCA I04.00

RC 63,000 GL 1.42 GP ?2.80 ?AL 149.60 ZAP 36,27 ETS 328.08 ZAE 145.33 ETE 32.51ZAC 174.36

PLANETOCENTRIC CONIC
C3 ?6.549 VHL 5.153 OLA 2.3? RAL 1.79 RAO 6568,| VEL 1_.16_ PTH 2.16 VHP 5,634 DP4 35.17

LNCH AZMTH LNCH T[I_ L-I TIIAE IN| LAT |NJ LONG IN| RT ASC IN| A_TH IN| TIME PO CST TIM

90.00 1 8 56 2355.25 -_'2.7| 50.59 2_8.45 107.38 I 48 11 1755.?

90.OO J3 4| L_ 4855.45 |9.49 _10.E4 L_7.|6 6_.04 15 ? J7 4_55_5
|O(_._) ? 3| 2| 2_9.39 -23.86 _(_._4 _B,05 108.56 3 6 JJ 1489.4

lO0.00 15 I 38 4596,54 20.61 190.73 226.69 67,86 16 18 14 3936°5

110.00 3 42 5 1868.0_ -26.93 1Z.38 226.79 111.89 4 13 13 1268.0

110.00 16 7 24 4390.67 23.61 173,67 223.27 64.53 17 20 34 3790.7
DZKFER1ENTIAL (ORR1ECTIONS NI0-CCUR_ EXECUTION ACCURACY

TDE -.|766 TRA -._634 TC3 .5263 BAU .2388 S6T 632.4 S6R 597,7 $(,3 219.9

ROE -.?473 RRA .2764 RC3 .4|3? FAU .070?9 ART ,4641 RRF -.7207 RTF -.6079

FOE -.5179 FR4 -.6815 FC3-2,2927 65P 7157 SGe 870,1 R"Z3 -.1_0! RI3 -.7645

BOE .2784 BRA ,_|8 Be3 .6729 FSP -618 5G| 750.2 SG2 440.9 THA 41,67

ORBIT 0ETERNINATION ACCURACY

ST _74.5 SR 3_1.0 SS ?60.4

CRT .6915 CRS -,7593 CST -.9687

LSA 410.9 MS4 158.1 SSA 33.8

ELI 337.2 EL? 116.3 ALF 65.72

ARRIVAL DATE NAY 12 1969

INC .2653 VI 30.|12
APO |56.0? V? 34.9OO

ETC 145.42 CLP -29,D|

RAP 3|.69 ECC |.4369

IN| 2 LAT IN| 2 LONG

-L_.J2 47.8_

J6.47 L_?.86
-21.10 22.93

17,43 |63.38

-?3.72 4,89

19,98 166.41

ORBIT OETERNINATION ACCURACY

ST 166.B SR 291,0 S5 300.3

CRT .6369 CR5 -.75?3 CST -,9618

LSA 4|B.5 NSA 163,6 554 33.B

EL1 313.5 EL? !19.4 4Lr 66.30

LAUNCH 0ATE FEB 21 |969 FLIGHT TIN( B?,00 ARRIVAL OATE HAY 14 1969

HELIOCENTRIC CONIC DISTANCE 27_,0|3

RL 147.96 LAL .00 L(N. 157.|9 VL 77._83 GAL -8.37 AZL 89.9? HCA 107.96 SNA 130,57 ECC .19642 INC ,0740 Vl 30.112

RP 10_.67 LAP ,07 LC_° 755.16 VP 37,779 GAP -5.91 AZP 90.0? TAL 219.48 TAP 3??.45 RCA 104.92 APO 156,72 V? 34.889

RC 65.076 GL .4! GP ?4.49 ZkL 150.39 ?AP 40.02 ETS 3_0,19 ZAE 145.31 ETE 36.60 ZAC 127.95 ETC 144.95 CLP -32.69

PLAN_TOCENTR[C CONIC

C3 26,098 VHL 5,|09 _LA 1.09 RAL 1.49 RAO 65_,1 VEL 17.144 PTH ?.IS VHP 5.340 0PA 36.A 6 RAP 30.31 ECC 1.4295
LNCH AZNTH LNCH TIf4_ L-I TIN( INJ LAT

90,00 I 16 57 2312.91 -21.83

90.00 13 31 5 4889.29 20.30
|00.00 ? 38 43 ?048,_0 -??.96

I00.00 |4 51 55 46_8,54 ?|.47

I|0.00 3 48 8 |B31,64 -?5.99

110.OO 15 59 0 4418.56 24.41

DIFFERENTIAL CCRR[CTICN5

TOE -.1190 TRA -.7679 TC3 ,_96 BAU ,7455
ROE -.?710 RRA .2932 Re3 ,485! FAU .07669

FOE -.6207 FRA -.7600 FC3-2.5440 B,.qP 2219

BOE .2510 BRA .3972 8C3 .7036 FSP -694

INJ LONG INJ RT AS( INJ A_ATH INJ TIN( PO CST TIM INJ ? LATINJ 2 LONG

47.81 ?_7.48 108.50 I 55 ?5 1712.9 -19.10 40.20

?12.39 ?26.86 69.83 14 52 34 4289.3 17.37 ?04.94

27,97 2_7.06 109.69 3 12 5? 1448.9 -ZO.O6 20.37

192.76 ?26.43 68.64 16 9 3 4028.5 18.33 185.33

10.18 225.76 113.03 4 18 40 1231.6 -2?.64 2.62

175,44 225.04 65._0 17 12 38 38|8,6 _0.88 168.08
MIO-COURE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

5C,T 615.8 ._ 644.5 5G3 ?43.9 ST 161.8 SR 267.? 55 343.B

RRT .4845 RRF -.7676 RTF -.5778 CRT ,5646 CRS -.7333 CST -.9509

SG_ 891.4 R23 -.1548 R13 -.7878 LSA 43?.0 HSA 167,4 SSA 33.5

SG! 768.4 S_ 451:8 THA 47,68 ELi 286,5 EL2 124.6 4LF 66.41

LAUNCH DATE FEB ?1 1969 FLIGHT TII( 84.00 ARRIVAL CATE MAY 16 1969

HELIOCENTRIC CONIC DISTAN, CE 234.620

RL 147.96 LAL ._ LCL 152.19 VL ?.7.949 GAL -8.:_4 AZL _0.12 _-W:A 106.14 SMA

RP |0B.65 LAP -.II LOP 258.33 VP _7.818 GAP -5.26 AZP 89.97 TAL 2L_.31 TAP

RE 67.198 GL -.65 GP 26.30 ZAL 151.02 ZAP 43.97 ET5 332.24 ZAE 145.27 ETE

PLANE TOCENTRIC CONIC.

C3 ?_,717 VHL 5.071 OLA -,13 RAL 1.33 RAO 6_.0 VEL 17,128 PTH _,17 VHP

LN_ AZMTH LNCH TIN( L-I TI14[ INJ LAT INJ LONG INJ RT ASC

90.00 I 25 17 2271.29 -20.90 43.11 226.71

90.00 |3 21 71 4923.54 21.09 214.59 226.79

IDO.O0 2 46 34 2009.10 -27.02 25.38 226.21

100.OO 14 4? 45 4660.96 LP_.21 194.84 2"?6.35

110.00 3 54 40 1795.93 -25.02 7,86 224.93

110.00 15 51 9 4446.gO 25.21 177._ 725,01

DIFFERENTIAL CCRR_CTIC)NS MI0-COUR,S_ E_CUTICN ACCURACY

TDE -.113! TR4 -.2767 TC3 .4873 8AU .7537 SGT 394.? SGR 700.5 SG3 769.1

ROE -.1897 RR4 ,3116 RE3 .5585 FAU .08336 RRT .4675 RRF -.8095 RTF -.5346

FOE -.7414 FRA -.8389 FC3-?.8067 BSP 2326 5GB 918.6 R23 -.1465 R13 -.8155

8DE ,2709 BRA ,4164 8C3 .7380 FS.P -7_ S_I 797.6 _? 464,2 THA 54.74

131.O5 ECC .19379 IN( .1191 VJ _.112

326.44 RC_ 105.77 APO 156.38 V2 34.878
41.21 7AC 121.31ETC 144.64 CLP -36.60

5.078 DPA 37.8? RAP 28.59 ECC 1.4731

INJ A$'MTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

109,55 2 3 9 t671.3 -18.D5 37.59

70.65 14 43 25 43?3.5 18.76 ?07.06

JlO,T4 3 20 3 1409.1 -J9.00 17.89

69,46 16 0 ?6 4061.0 19._1 187.33
114.09 4 ?4 36 1195.9 -21.55 ,42

66.11 17 5 16 3846.9 71.76 169._0

L_RBIT CETER_INATION ACCURACY

ST 159,! SR 239.6 SS 390.O

CRT .4659 Cg5 -.6955 CST -.9365

LSA 457.9 MSA 169.O 55_ 33._

ELI ?55.5 EL? 137.0 ALF 66.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH DATE FEB ZI I969 FLIGHT TIME 86.00 ARRIVAL DATE MAY ]B 1969

HELIOCENTRIC CONIC DISTANCE 24I.J95

RL 147.96 LAL .DO LOL 152.19 VL Z8.005 GAL -8.31 AZL 90.52 HCA 109.51 SHA I31.45 ECC .19059 INC .3202 Vl 30.J12

RP ID8.68 LAP -.30 LOP 261.5D VP 37.850 GAP -4.63 AZP 89.89 TAL 220.99 TAP 3_0.30 RCA I06.40 APO 156.5! V2 54.667

RC 69.360 GL -1.76 GP 28.25 ZAL I5|.50 ZAP 48.I} [T5 534.31 ZAE 145.15 ETE 46.34 ZAC 119.44 ETC 144.52 CLP -40.75

PLANCTOCENTRIC CONIC
C3 25.378 VHL 5.036 0LA -1.36 RAL 1.29 RAD 6568.0 VEL 12.|14 PTH 2.17 VHP 4.850 OPA 39.18 RAP 26.52 ECC 1.4177

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 1 54 |4 2230.D6 -|9.94 42.46 226.14 1|0.53 2 11 24 1630.1 -16.97 35.05

90.00 13 12 7 4958.35 21.86 216.85 226.88 71.fi4 14 34 46 4358.3 19.I3 209.24

IOO.O0 2 54 57 1969.71 -21.05 L_Z.86 225.69 1|I.73 3 27 47 1369.7 -17.9I 15.47

1{30.OO 14 ]4 6 4693.92 22.98 196.99 226.46 70.34 15 52 20 4093.9 20.09 189.]8

110.00 4 1 45 1760.62 -24.02 5.60 224.30 1|5.09 4 31 5 1160.6 -20.43 358.29

lID.DO 15 43 48 4475.77 25.99 179.14 225.17 66.97 16 58 23 3875.P 22.65 17;.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1]28 TRA -.2916 TC3 ,4389 BAU .2627 S_T 567.4 S_R 764.6 SG3 294.2 ST 162.9 5R 209,4 SS 436.6
ROE -.1544 RRA .3298 RC3 .6378 FAU .08987 RRT .4199 RRF -.8449 RTF -.4636 CRT .3392 CR5 -.6284 CST -.9232

F0E -.6706 FRA -.9092 FC3-3.0659 BSP 2421 S(,6 952.1R'Z3 -.1259 R13 -.8440 LSA 481.3 MSA I68.3 SSA 32.5

BOE .1912 BRA .4402 BC3 .7742 FSP -862 s_! 823.3 .SG2 478.2 THA 62.89 ELI 222.8 EL2 I44 .O ALF 63.42

LAb_qCH DATE FEB 21 1969 FLIGHT TIME 88.00 ARRIVAL DATE HAY 20 1969

HELIOCENTRIC CONIC 0ISTANC£ 247.740

RL 147.96 LAL .OO LC_ 152.19 VL 28.051 GAL -8.27 AZL 90.53 FICA 112.48 5HA 131.79 £CC .18827 INC .529] Vl 30.I12

RP 1D8.72 LAP -.49 LOP 264.67 VP 37.874 GAP -4.03 AZP 89.80 TAL 221.55 TAP 334.02 RCA 106.98 APO 156.60 V2 34.858

RE 71.560 GL -2.93 GP 30.27 ZAL 151.8I ZAP 52.47 ET$ 3_,44 ZAE 144.88 ETE 51.99 ZAC |17.34 ETC 144.62 CLP -45.14

PLANETOCENTRIC CONIC

C3 25.O_ VHL 5.009 OLA -2.60 RAL 1.39 RA0 6568.0 V[L 12.102 PTH 2.17 VHP 4.656 OPA 40.51 RAP 24.09 ECC 1.4129
LNC.H AZMTH LNCH TIME L-I TIME JNJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PC) CST TIM JNJ 2 LAT INJ 2 LONG

90.00 ! 43 48 2188.85 -18.94 39.86 225.76 111.46 2 20 17 1588.9 -15.65 32.54

90.00 13 3 19 4993.89 22.61 219.19 227.16 72.48 14 26 32 4393.9 20.00 211.49

IOO.OO 3 3 56 1950.36 -20.O4 20.38 L_5.29 I|2.66 3 36 6 1330.4 -16.79 13.09

100.00 I4 25 52 4727.62 23.73 199.21 L_6.76 71.27 15 44 39 4127.6 20.96 I91.51

liD.DO 4 9 24 |725.42 -22.98 3.39 223.86 lI6.D3 4 38 9 1125.4 -19.29 356.19

liD.00 15 36 53 4505.33 26.76 I81.09 225.51 67.90 16 51 58 3905.3 23.55 173.42

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

TOE -.1175 TRA -.3128 TC3 .3_10| BAU .2740 SGT 539.8 SC,R 836.8 S_,3 518.5 ST 172.5 SR 178.3 SS 484.5

ROE -.1142 RRA .3478 RC3 .7230 FAU .09_o09 RRT .3336 RRF' -.8742 RTF -.3579 CRT .1615 CRS -.5059 CST -.9130

FOE-I.OOBO FRA -.9692 FC3-3.3|55 BSP 2550 5GB 995.8 R23 -.0914 RI3 -.8722 LSA 517.5 MSA I65.5 554 31.9

8DE .1639 6RA .4679 8C3 .8166 FSP -943 S_I 865.9 S_2 491.7 THA 71.80 ELI 189.3 EL2 |60.3 ALF 50.85

LAUNCH DATE FEB Z] 1969 FLIGHT TIME 90.00 ARRIVAL DATE MAY 22 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP 1DB.74 LAP -.67

RC 73.792 GL -4.17

PLANE TOCENTRIC CONIC

C3 24.840 VHL 4.984

LNCH AZHTH LNCH TIME

90.00 I 54 4

90.00 12 54 49

100.00 3 13 36

100.D0 14 17 57

110.OO 4 17 42

110.00 15 30 20

DISTANCE 254,252

LOL 152.19 VL 28.087 GAL -8.23 AXL 90.75 HCA 115.65 SMA 132.05 ECC ,18626 INC .7476 Vl 30.112

LOP ?67,84 VP 37,893 GAP -3.46 AZP 89.6B TAL 7PI.97 TAP 337.61 RCA 107.46 APO 156.65 v2 34.848

GP 32.39 7AL 151.97 ZAP 56,95 ETS 33B.7I ZAE 144.39 (tE 58.06 ZAC |I5.05 ETC 144,94 CLP -49.78

DLA -3.65 R4L 1.61 RAO 6568.0 VEL 12.092 PTH 2.16 VHP 4.496 OPA 41.80 RAP 21.30 ECC 1.4088

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_WTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2147.28 -17.68 37.26 225.57 112.33 2 29 51 1547.3 -14.70 50.03
5050.55 23.34 221.63 227.62 73.49 14 16 39 4430.5 20.85 213.84

1890.70 -18.98 17.91 225.08 115.54 3 45 7 1290.7 -15.63 10.71

4762.36 24.47 201.52 227.24 72.28 I5 37 _0 4162.4 21.82 193.73
1690.OO -21.91 1.20 223.6! 116.92 4 45 52 1090.0 -18.12 354.12

4535.82 27.53 183.13 226.04 68.89 16 45 56 3935.8 24.41 175.35

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1276 TRA -.3_8 TC3 .}O6,_ BAU .2888 ,TW&T 517.2 S_ 9|7.3 S(13 341.8 ST 187.9 SR 1 50.7 SS 534.5

RO_ -.0682 RRA .3654 RC3 .B139 FAU .J0183 RRT .L:_O8 RRf" -.8983 RTF -.2100 CRT -.|082 CRS -.2749 CST -.9078

FOE-I.1534 FRA-I.OI79 FC3-3.5490 BSP 2748 _ 1053.1R23 -.0483 R13 -.8975 LSA 562.8 MSA 163.2 SSA 31.1

BDE .1447 BRA .4963 BC3 .8698 FSP -I026 SG¢ 925.7 SO2 502.1 THA 80.82 ELI 18918 EL2 I48.3 ALF 167.06

LAUNCH DATE FEB 21 1969 FLIGHT TIME 92.00 ARRIVAL DATE NAY 24 1969

OXSTANC( 260.733

-8.18 AZL 90.98 HCA 118.81 SMA

-2.92 AZP 89.53 TAL 222.25 TAP
61.54 ETS 341,15 ZAE 143.62 ETE

HELIOCENTRIC CONIC

RL 147.96 LAL .(30 LOL 152,19 VL 28.115 GAL

RP 108.77 LAP -,66 LOP 271,01 VP _7,_5 GAP
RC 76.05_ GL -5.49 GP _4.57 ZAL |5i.95 ZAP

PLANETOCENTRIC CONIC

C3 24.626 VHL 4.962 OLA -5.14 RAL I._N5 RAO 6568.0 VEL I2.083 PTH 2.16 VHP

132,26 ECC .18452 INC .9780 vI 30.112

341.07 RCA 107.86 APO 156.66 V2 34.839

64.44 ZAC 112.59 ETC I45.50 CLP -54.65

4.371 OPA 43.01 RAP 18.19 ECC 1.4053

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 ? 5 9 2104.88 -16.76

90.00 12 46 31 5068.69 24.05

100.00 3 24 4 1850.29 -17.66

100.00 14 10 17 4798.51 25.20
110.00 4 26 46 1654.01 -L_0.78

llO.O0 15 24 5 4567.55 28,29

DIFFERENTIAL CORRECTIONS

TDE -.1466 TRA"-.3717 TC3 .2148 BAU .5067

ROE -,0178 RRA .3798 RC3 .9065 FAU .10649

FDE-1.2963 FRA-I.0438 FC3-3.7439 BSP 2_

BDE .1477 6RA .5315 BC3 .9316 FSP -J094

INJ LONG INJ RT ASC INJ AZ)4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
34.65 L_5.56 |13.I6 2 40 14 1504.9 -13.49 27.51

224.20 228.27 74.58 1.4 1I O 4468.7 21.70 216.3I

15.43 225.05 114.38 3 54 54 I250.3 -14,42 8.32

203.96 227.90 73.37 I5 _0 16 4JgB.5 22.68 196.07

359.02 223.54 I17.77 4 54 20 1054.0 -16.90 352.04

185,_B 226.76 69.96 16 40 13 3967.6 25.30 177.39

HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 509.7 SGR 1001.9 5G3 361.5 ST 213.1 SR 136.4 $S 583.1

RRT .0106 Rf_ -.9171 RTF -.OO81 CRT -.4618 CRS .0957 CST -.9104

I124.1R'Z3 -.0053 RI3 -.9171 LSA 615.5 MSA 155.9 SSA 30.2

S_1 1001.9 SG2 509.6 THA 89.58 ELI 225.8 EL2 114.2 ALF 157.48

1847



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH 0AT_ FEB 21 1969 FLIGHT TI_ 94.00 ARRIVAL OAT[ MA_ 26 ]969

_LIO(ENTRIC CONIC

RL 147.96 LAL .00

108.80 LAP -1.04

RC 7e.340 GL -6.90

PLANETOC[NTRIC COM1¢

C3 24.44S VHL 4.944

LNO4 42'MTH LKH T_M[
90.00 2 17 12

90.00 ]2 _8 19

1OO.00 3 35 28

100.00 14 2 44

120.OO 4 _ 40

110.00 15 18 2

0IFF[R[NTIAL CORRECTIOI_

LOt. 152.19 VL 28.135 GAL

LOP 274.17 VP 37.912 GAP

¢P 56.78 ZAL 151.75 ZAP

01STANCE 267.1B1

-P.J2 AZL 9i.22 H(.A 121.97 S_IA

"2'40 AZP 89.35 TAL 222.42 TAP

66.19 [T$ 545.80 ZA£ 142.52 ET£

132.41 £CC .IBGOO INC 1.2228 _1 30.111

344.39 RCA 108.18 AlSO 156.64 V2 34.831

70.99 ZAC 110.02 [TC |46.28 CLP -59.73

OLA -6.47 RAL

L-| TII4E IN_ LAT
2061.15 -i5.57

5108._4 24.75

leOe.67 o16:£i

485_,55 25.g'Z

1617.06 -19.59
4600.95 29.04

2.44 RAO 6368.0 VEL 1_.076 PTH 2.16 VHP 4.28] 0PA 44.14 RAP X4.80 ECC 1.402]
XNJ LONG IN] RT A_ IN] AZMTH JNJ TII4[ PO (ST TIN rNJ 2 LAT IN] 2 LONG

31.99 _5.74 113.95 2 51 34 J461.1 -12.2] 14.94

226.93 229.11 75.78 14 5 2B 45ds:B 22.s5 21e.95

--12.91 2-_._-_ |T_;]8 4 5 37 12108.? -j3,j4 5.89

206.56 L_ZB.77 74.56 15 23 2] 4236.6 2].55 I98.57

556.81 _._ 118.59 5 ] 37 1017.1 -15.62 549.94

187.59 L_7.68 71.13 16 34 45 4000.9 26.19 179.56
NID-COURS[ [_CUTION ACCURACY CRBIT OETERI4INATION ACCURAC_

RRT -.2114 RRF -.95L_ RTF .2213 CRT -.7B42 CRS .5099 CST -.9179

LSA 678.3 MSA 150.Z SSA zg.I

ELI 275.6 EL2 81.8 ALF 152.]O

foe ,.iT_ fJA'-._ tcj :_.IOIZ e_ .s_JO

.o_ mA .5916 Rc5 1.ooos r_J .11oo7

BO£ .1780 eRA .5_ _C5 1.00_5 F_ o -1159 S_1 JO_N_.2 _ 512.7 THA 97.48

L_UNCH DATE r£_ 21 _9 FL_C44T T_I_ _.0(3 ARRIVAL 0ATE HAY 28 ]969

HELIO([NTRIC E._NIC

RL 147.94_ LAL .00 _ 15Z.J9 VL _.148 GAL

RP i08.82 LAP -1.2! LOP277,54 VP 37,915 GAP

R( 80.65I 5L -B.42 GP 38.99 Z_L 151.57 ZAP

PLANE TO_ENTRJ C r_Ic

C5 24.307 VHI. 4.930 OLA -7.B6 RAL
LNCH ATMTH _ TINE L-J TXI,_ INJ LAT

gO.O0 2 50 25 2015.52 -14.29

90.00 IZ _0 _ 5151.65 25.45

J00.OO 5 47 58 1765.52 -13.40
100.00 15 55 11 4877,08 26.62

J10.00 4 47 _4 1578,?0 -1B.3_

110.00 15 12 4 46_6,47 _3._0
01FF£RI_NTIAL CORRI_CT|ON._

TO( -.2125 TRA -o4_O4 TCG--.OIBI _AU .3545

RO( .09B8 RRA .Ge_'_ RC5 1.090_ FAU .IJISB

FOE-J._680 FR_-I.O_'Y9 F(_-5.9_49 B_P _P37

BOE .2545 BRA .600(5 BE5 1.O903 FSP -1197

0ISTANCE 275.599

-B.06 kZl. 9j.48 pl_ 125.14 SHA 152.50 ECC .1P16_ INC 1.4848 Vl 30.117

-|,gO ATP B_.|5 TAL 2L_2,45 TAP 347.59 REA 108._3 APO 156.58 V2 34.874

_0,82 £'TS 346.69 Z_ 14J.08 ETE 77.52 ZAC 107.37 ETC 147.27 CLP -65.00

3.0_ RA0 65_8.0 _ j2.070 PTH Z.16 VHP 4.LP'Z7 OPA 45.16_RAP i1.19 ECC 1,40OO
IN] _ IN] RT AS(, IN] A214TH IN] TIMK PO CST TIN IN] 2 EAT |NJ 2 LONG

L_J.21S _.12 114.71 3 4 I 14_5.5 -10.84 22.28

L_9.B_ 250,17 77.11 13 55 55 4551,7 2].40 2_1.B0

J0._ 2_5._ 115.94 4 17 24 1165.3 -]1.79 3.39
_0_,_? _'_,B5 75.87 15 I_ 28 4277.1 _4.42 20].26

554.55 223.9_ 119_7 5 15 35 978.7 -14.28 347.78

Ig0._ L_S.B5 72.42 16 29 21 4056.5 27.1J 1B1.92
N_0-COUR_IE K_CUTICN ACCURACY ORBIT OLrTERM_NATION ACCURACY

_T 5B_o5 SGR 1177.2 _G3 _.5 ST 29_.4 SR lB3.7 55 679.9

RRT -.4277 RRF -.9457 RTF .4411 CRT -.9371CRS ,7705 CST -.928B

,_ 1_J_.9 i_ ._ R13 o.9425 LSA 748.6 MSA 144.5 SSA 27.8

_1_I 1209.5 S_2 513,4 THA 104,67 ELI 34|.B EL2 55.1 ALF 148.69

LAUNCH D4TE FEB Z] 1969

HELIO(ENTRIC CONIC

RL 147.96 LAL .00 LOL 152.19 VL _.154 G4L

RP 10B.84 LAP -1.3_ LOP 2B0.50 VP 37.913 GAP
RE 82.981GL -10.07 GP 41.!9 7AL 130.78 7AP

PLAN_TO_ENTR]C CON|C

C3 24.213 VHL 4._"_10LA -9.52 RAL

LNO.I ATMTH LN_H T|I4_ L+I TIME IN] LAT

90.O0 2 45 I 1967.29 -]2,90

gO.O0 12 21 32 5197.97 26.10

I00,00 4 I 48 1719.60 -14.02

I00.00 13 47 27 49L_89 27.51

110.(30 4 59 39 |538.46 -|6.9_
110.0(3 15 6 5 4674.80 30.56

OIFFER_.NTIAL CORRIECT|ONS

TOE -.2624 TRA -.4940 TC3 -.1563 _AU .3837
ROE ,1646 RRA ,3976 RC3 1.1749 FAU ,J|21B

FOE-1.6877 FRA -.9B31FC3_4.0111 _SP 4005

BOE .5097 BRA .6_41 9C3 1.1852 FSP -12"17

FLIGHT TII4_ 98.00 ARRIVAL GATE N_Y 3_ 1969

-7.99 AZL 91.77 HCA 128.30 SI4A 132.55 ECC .1_052 INC 1.7679 Vl ]0.11_

-1.42 AZP 88.90 TkL 222.38 TAP 350.67 RCA 10#.62 _PO ]56.48 v2 ]4.Pl6

75.38 £TS 349.81 74£ 139.3] £T£ 83.89 ZA( ]04.70 [TC 14B.45 CLP -70.4l

3.82 RAO 6568.0 _L 12.066 PTH 2.16 VHP 4.209 OPA 46.09 RAP 7.42 ECC J.]9P5
_NJ LONG IN] RT AS_ IN] AD4TH IN] TI_ PO C_T TIM IN] 2 LAT IN] _ LONG

26.40 226.7_ 115.43 3 17 49 ]367.3 -9.37 19.50
233.11 251.46 78.60 ]3 48 10 4598,0 24.26 214.91

7.62 226.16 116.67 4 30 27 II19.6 -I0.33 .78

212.44 231.17 77.55 15 9 28 4320,9 25.30 204.22

352.23 224.51 ]20.13 5 25 17 93B.5 -12.84 ]45.55
192.80 2_0._ 73.08 I6 24 O 4074.8 2_.D5 184.51

MIO-(CUR,_[ [X[CUT|CN ACCURACY GR_IT DETERMINATION ACCURACY

S(,T 673,8 5C.R J26_.4 S_5 594.0 ST _52.0 52 240.3 SS 727.0

RRT o.5977 _ -.9529 RTF .6114 CRT -._850 CRS ,8945 CST -.940]

SC_ 143|.9 R23 .0865 R15 o.9504 LSA 830.8 MSk ]39.4 SSA Z6.3

_1 1337.5 _2 511.4 THA 110.95 ELI 4_4.9 £L2 34.4 ALF 145.83

I.._L_r.J._ OAT£ FEB 21 1969 FLIGHT TIN_ 120.00 ARRIVAL C_T£ JUN ] 1969

H[L I(XENTRIC CONIC

RL 147._ LAL .00

RP 108.86 LAP -1.56

RC 85.328 GL -11.86

PLANETOCENTRIC CONIC

(3 24.175 _ 4.917

LNCH A2_4TH LNCH TINE
90.00 5 I 19

90.00 12 I_ 53

100.00 4 17 13

100.00 13 39 ZO

1J0,00 5 15 7

110.00 14 59 56

OIFFERIENTIAL CORREC TION_

TOE -.5_65 TRA -.5386 TC5 -._O75 _AU .4150

• 2331 RRA .3_B9 RC3 I .2468 FAU .11044

FOE-I.7844 FRA -.908i FC_J-3.9549 _SP 4425

.4011 _RA .6643 BC3 1 .2841 F_P -JLP_

OISTAN(£ 286.540

LCL 152.19 VL 28.154 GAL -7,_'Z AZL 92.08 HOi 131.45 St4A 13_.56 ECC .!7951 INC 2.076P V] _O.1J

LOP 285.66 VP 57.90_ GAP -.97 AZP B_.62 TAL 222.19 TAP 353.64 RCA IOB.76 APO 156.35 v_ 34.810

GP 43.36 ZAL 149.99 ZAP 79.80 ETS 355.18 Z_ 157.24 ETE 89,96 ZAC 102.07 ETC 149.77 CLP -75.90

DL_ -10._ RAL 4.74 RAO 6568.0 VEL 12.065 PTH 2.16 VHP 4.228 OPA 46.92 RAP 3,59 £CC ].]979

L-J T;I4_ _NJ L_T _NJ L_ _Nj RT AS( _NJ A2"HTH _NJ T_I4_ PO CST TIN IN] 2 LAT IN] _ LONG
1915.6,1 -11.57 25,57 L_17.57 116.11 3 35 15 1315.6 -7.77 16.55

3248,84 26.75 2_.70 2_.00 80.29 13 40 2 4648.8 25.12 228.40

1670.79 -12.51 4.79 2"_6.99 I17.57 4 45 4 1070.8 -8.74 358.02

4_.92 27._ 215.85 25_.75 79.03 15 2 9 4368.9 26.J8 207.5Z

1495.73 -1fl.49 549.79 _3.27 120,86 5 _8 2 895,7 -11.29 343.21

4716.73 31.31 195.84 25|.88 75.53 16 18 32 4116.7 29.01 ]87.39
NI0-OOL_SI[ EX[(UTION ACCURACY ORBIT DETERMINATION ACCUR4CV

S_T _02.9 _ 1_37.9 St,,3 592.2 ST 426.1 SR 507.1 SS 769.9

RRT -.7157 RRF -.95_:J RTr .7284 CRT -.995! CRS .9485 CST -.9510

1560.5 R_3 .1055 RJ3 -.956rJ LSA 921.8 _SA 135.2 SSA _4.6

_I 1475.1 _2 508.6 THA 116.66 EL] 524.7 EL2 24.6 AL_ ]44 ._6

]848



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-693

LAUNCH DATE fEB Zl 1969

PqEL|C_ENTRIC CONIC

RL 147.96 LAL .00

RP 108,88 LAP -1.72

RC 87.691 GL -1:3.83

PLANE TC(f'NTR | C CON|C

C3 24.210 VHL 4.920

LNCH ATNTH LN(H TIN[

90.00 3 J9 44

90.00 12 2 47

I00.O0 4 34 36

lO0.O0 13 30 36

110.00 5 28 16

110.00 14 53 25

FLIGHT TIN[ 102.00 ARRIVAL OAT£ JUN :3 1969

OiSTANCE 292.666

LOt. 152.19 VL 28.150 GAL -7.83 AZL 92.42 HCA J34.6! SMA 132.52 ECC .17861 IN{ 2.4J71 VJ 3O.lJZ

LOP 286.83 VP 37.899 GAP -,53 AZP 88.30 TAL 221.89 TAP 356.50 RCA 108.85 APO 1:36.19 V2 :334,804

GP 45.50 ZAL 148.97 ZAP 83.99 ET$ 356.77 ZAE J34.90 ETE 95.63 ZAC 99.50 ETC J:31.20 CLP -81.41

0LA -|2.57 RAL 5.82 RA0 6568.0 _/EL J2.066 PTH 2.J6 YHP 4.285 0PA 47.70 RAP 359.75 £C( |.3984
L-I TJN[ |NJ LAT |NJ L(]qG IN| RT k_ IN| AZMTH IN| TIN[ PO CST TIN IN| 2 LAT |NJ 2 LONG

1859.53 -9.67 L_].J5 L_"28.7| IJ6.74 5 50 43 1259.5 -6.01 13.37

5305.67 27.52 240,73 234.85 82.24 13 31 13, 4705.7 25.96 232.35
I617.96 -|0.84 1,76 2"28.09 118.03 5 | 34 1018.0 -7.00 355.06

50_.47 28.6J Z|9.?I 254.63 80.96 14 54 18 4422.5 27.07 211.25

1449o90 -J5,87 :547,25 E"_6.51 121.36 3 52 26 849.9 -9.00 3A0.74
4765.30 52,05 J99.27 255.87 77,43 16 12 49 4165.3 29.99 190.66

DIFFERENTIAL CCRRECTIONS MID-COURSE E_ECUTION ACCURACY

TOE -.4054 TRA -.5812 TC3 -.4649 8AU .448I SGT 955.5 _ J403.4"SG3 384.3

ROE .3055 RRA .3712 RC5 1,304J FAU .10689 RRT o.7921Rl_ -.9654 RTF .8054

FO[-I.86|J FRA -.8102 FC3-3.8223 8SP 4873 S_ I697,8 R23 .1206 R13 -.9600
.3075 BRA .6897 8C5 J.3845 FSP -1205 ,%1 J621.0 _2 505.0 THk 121.78

LAUNCH DATE FEB 21 1969 FLIGHT TINE 104,00

HELIOCENTRIC CO¢IC 0ISTANC[ L_98._

RL 147.96 LAL .00 LOL 152.J9 VL 18.1,10 GAL -7.74 AZL _'_._O PICA J37.76 S*4A

RP 108.90 LAP -I.B8 LCP 289.99 VP 57.887 GAP -.|| AZP 87.93 TAL 221.50 TAP

RC gO.065 GL -16.00 GP 47.6J ZAL |47.69 ZAP 87.9| [T$ .57 Z/_E |52.54 ETE

PLANETOC[NTR;C CCN|C

C3 _4.545 _ 4.954 0LA -J4.40 RAL 7.[_3 RAO 65_.0 VI_L 12.072 PTH 2.I6 VHP

LNC.H A214TH LNCH TZN[ L-I TIN[ ;NJ LAT ZNJ I.CNG |NJ RT AS( |NJ AZNTH IN| TJN[
go.O0 3 40 48 I797.38 -7.76 16.59 230.19 117.52 4 10 45

90.OO IJ 51 50 35?0.36 27.85 245.42 257.04 84.55 15 21 20

JO0.O0 4 54 27 1559,94 -8,96 558.47 L_9.54 1|8.64 5 20 27

JO0.O0 |3 20 52 50/35.L_Z _.J8 2*_4.J5 238,87 85.22 I4 45 35
110.00 5 45 29 1400.11 -|2.08 544,48 127.67 122.22 6 8 49

110.00 14 46 EO 4815.82 52.76 203.E0 256.23 79.66 16 6 55

OIFFERENTIAL C.OR_CT|CI_ NIO-CCUR_[ EXECUTION ACCURACY

TO( -.50|1 TRA -.6I_ TC3 -.6245 8AU .48_ 8GT ||26.6 _JR J46|.| SG5 57].4

ROE .3831RRA .3457 RC5 J.3465 FAll .IOJg4 RRT oo84j4 _ o.970| RTF °85|6

F0£-J.9217 FRA -.699| FC5o5.6252 8SP 5385 _ |845.0 /_5 .1529 RJ5 -.9_52

BOE .6308 gRA .?092 8C5 J.4840 FSP -1175 5G! I775.7 _2 _00.9 THA 1_6.52

CRSIT 0ETERN|NATION ACCURACY

ST 516.0 SR 381.5 55 810.5

CRT -.9956 CRS .9738 CST -.9602

LSA 1025.1MSA 132._ SSA 22.6

ELI 64|.1 _L2 28.8 ALF 143.56

ARRIVAL 0ATE JUN 5 1969

|32.45 ECC .1778I IN(: 2.7964 Vl 30.112

559.26 RCA J08.20 APO 156.00 V2 34.799

100.87 ZAC 97.05 [TC 152.69 CLP -86.90

4.381 0PA 48.45 RAP 355.96 ECC 1.4007
PO GST TIM XNJ 2 LAT IN| 2 LONG

1197,6 -4.05 9.89

4770.4 26.78 236.9J

959.9 -5.07 551.84

4485.2 _7.94 215.55

8(X].! °7.74 358.07

42t5.8 30.99 194.43

ClR_IT DETERf4_NAT_ON ACCURACY

ST 625,4 SR 465.6 S] 850.9

CRT -.994J CRS ".9865 CST -.9680

LSA J|44,6 MSA J30.6 SSA ,20.4

EL| 775.8EL2 40.4 ALF J43.41

LAUNCH DATE FEB 2J 1969 FLIGHT TIN[ 106.00 ARRIVAL DATE JUN 7 1969

HELIO(ENTRIC CONIC 0ISTANCE 305.229

RL 147.96 LAL .(30 LOL 152.19 VL 28.125 GAL -7.64 AZL 93.22 NCA 140.91 SMA132.34 ECC .17711 INC :3._246 V! 30.112

RP |08.9| LAP -2.03 LOP 29:3.15 VP 37.872 GAP .29 AZP 87.50 T_L 221.01 TAP 1.92 RCA I08.90 APO 155.78 VZ 34.795

RE 92.449 GL -18,42 GP 49.72 ZAL 146.12 ZAP 91.49 [TS 4.57 ZAE 129.60 £T£ 105.65 ZAC 94.72 ETC 154.20 CLP -92.:3l

PLAN[TO_ENTRIC CONIC

C:3 24.618 VHL 4.962 OLA -16.41 RAL 8.57 RA0 6568.0 V_L |2.085 PTH 2.16 VHP 4.520 OPA 49.23 RAP 352.22 ECC 1.405|

LNCH AZNTH LN_H T_N[ L-I TIN[ |NJ LAT ZNJ LCN(; JNJ RT A_ IN| AI_ATH IN| TIN[ PC) CST TIM IN| 2 LAT IN| 2 LONG

90.00 4 :3 _0 1727.85 -5.56 12.64 252.10 117.8| 4 34 8 1127.9 -1,79 5.99

90.00 II 39 5 5443.55 28.19 250.89 259.65 87.24 J5 9 51 4845.5 27.51 242.29

1130.00 5 17 27 J495.I6 -6.83 554.84 23|.41 J|9.17 5 42 22 895,2 -2.89 348.27

J00.O0 13 9 40 5135.47 29.64 229.31 259.55 85.91 14 35 53 4553.5 28.75 220.6|

I10.00 6 5 17 1345.34 -I0.08 341.51 229.44 12_,84 6 27 42 745.3 -3.68 335.18

110.00 14 38 20 4876.05 33.41 207.78 259.08 82.30 ]5 59 56 4276.1 31.98 198.84

O|FFERENTIAL CCRR[CTIONS N_0°COURS_[ EX[CUT|ON _CCURACY CRSIT 0[TERNINAT_ON ACCURACY

TC_ -.6|65 TRA -.6_]0 TC3 -,7794 8AU .5169 SGT 13J0.4 _ I50|.4 SG5 552.Z ST 750.0 SR 547.5 55 885.9

ROE .4629 RRA .308I RC5 1.3635 FAU .09528 RRT -,87_8 R_F -.9737 R1T ,8825 CRT -.9927 CRS .9930 CST -.9741

F0£-i.9546 FRA -.:369| FC3-5.5507 8SP 5866 _ I_32.8 R_5 .I445 RI3 -.9_52 LSA 1276.6 MSA 130.4 5SA I8.0

.7710 8RA .7195 8(3 1.5705 FSP °1115 ,%1 1929.7 SG2 497.5 THA 130.56 ELI 927.1 £L2 53,5 ALF 14:3.93

LAUNCH OATE FEB 21 1969 FLIGHT TZNIE |08.00 ARRIVAL DATE JUN 9 1969

HELI(XENTRIC CONIC DISTANCE 511.468

RL I47.96 LAL .130 L_. 152.19 VL 28.107 GAL -7._3 A21. 93.7I HOl J44.06 SMk J52.20 £CC .17648 IN( 3.7149 Vl 30.112

RP J08.gtZ LAP -2.J8 LOP 296.32 VP 57.855 GAP .67 A21_ _6.99 TAL 220.45 TAP 4.49 RCA 108.87 AP0155.54 V2 34.79|

RC 94.840 GL -21.13 GP 51.87 ZAL 144._4 ZAP 94.68 ET$ _.75 Zkl[ JL_6.71 ETE |09.98 ZA( 92.53 [TC J55.75 CLP -97.59

PLAN[TOC_NTR|C CONIC

C3 25.084 VHL 5.008 DLA -18.65 RAL J0.30 RAO 65_.0 VI_L 12.I02 PTH 2.17 VHP 4.706 OPA 50.07 RAP 548.52 _CC 1.4128

LNO_ A2_TH LNO_ TIN[ L-| TIN[ INJ L_T INJ LONG INJ RT AS(: INJ A2NTH INJ TINE PO CST TIM INJ-2 LATINJ 2 LONG
gO.DO 4 34 35 1647.41 -2,9_ 8.15 254,59 118.17 5 2 2 1047.4 .80 J.SO

90.00 11 25 36 5533.L_ 28.5I 257.44 _42.68 g0.55 12 55 5I 4933.2 28.09 248.79

IO0.O0 5 44 39 1421.19 °4.36 550.75 255.83 119.60 6 8 21 821.3 -,39 344.22

lO0.O0 J256 J5 5236.57 Z9.88 255.47 242.67 89.J4 |4 Z5 29 4636.6 29.44 226.69
110.(30 6 ?.8 25 |184.27 -7,81 338.24 251.70 125.59 6 49 47 684.3 -3.36 531.97

IIO.00 14 28 58 AgaT.36 33._ 2J3._| _41.45 85.47 15 51 25 4546.4 32.92 L_O4.11

0IFFERI[NTIAL CCRRtECTIONS MI0-COURS[ E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

TOE -.7554 TRA -.6704 TC5 -._0 _ .5510 SGT 1502.J SC,R 1532.6 ,%5 329.7 ST 898.0 SR 637.2 SS 920.5
ROlE .3497 RRA .2613 RC3 1.5582 FALl .08788 RRT o.8938 _ -.8769 R1T .20_4 CRT °.9917 CRS .9965 EST -.9792

F02-1.9725 FRk -.4554 FCS-5.0L_5 8SP 63_ _ 2|46.0 1_5 .1544 R15 -.9670 LSA 1429.1NS_ 131.6 SSA 15.6

.9342 8RA .TJ_N_ 8C5 |.64_0 FSP °I051 SG| 2088.2 ,q_2 494.4 THA 154,56 ELI 1099.J EL2 66.8 ALF 144.71
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-69J

LAUNCH OAT[ FFB 21 1969 FLIGHT TIE 110.00 ARRIVAL GATE JUN 11 1969

H_L|OCENTR|( CONIC

RL 147.96 LAL .00

RP 108.93 LAP -2.32

RE 97.236 GL -24.17

PLANET_ENTRIC CON|C

C3 25.629 VHL 5.082

LNEJ_ ATMTH LNCH TINE

90.00 5 10 38

90.00 11 3 38

100.00 6 17 43

100.00 12 39 14

110.00 6 55 51

110.00 14 17 34

OIFFER_.NTIAL CCRRECTION$

TOE -.9228 TRA -.6767 TC3-1.0460 BAU .§828

ROE .6412 RRA .2021RC3 1.3245 FAU .07903

F02-1.9682 FRA -.2960 FC3-2.6490 86P 6903

BOE 1.1237 8RA .7063 BC3 1.6877 FSP -968

01STANCE 317.680

LOI. 152.19 VL 28.085 GAL -7.41 AZL 94.29 HCA 147.21 S_A 132.04 ECC .17593 IN( 4.2856 V1 30.J1Z

LOP 299.47 VP 37.836 GAP 1.04 AZP 86.40 TAL 219.76 TAP 6.97 RCA 108,81 APO 155.27 V2 34.788

GP 54.12 ZAL 141.99 ZAP 97.43 ETS 13.12 ZAE 123.67 ETE 113.91 ZAC 90.46 ETC 157.24 CLP-102.75

OLA -21.11RAL 12.31RA0 6568.0 VEL 12.133 PTH 2.17 VHP 4.948 OPA 51.03 RAP 344.81 £(C 1.4251

L-I TIN_ |NJ LAT INJ LONG INJ RT AS(, INJ A2_4TH INJ T|hlE PO (ST TIN INJ 2 LAT INJ 2 LONG

1551.07 .12 2.75 237.04 118.32 5 36 29 951.1 3.90 356.12

5646.02 27.98 265.53 246.22 94.57 12 37 44 5046.0 28.32 256.88

1334.56 -1.43 345.98 236.98 119.86 6 39 57 734.6 2.55 339.46

5337.76 29.75 242.99 246.35 93.10 14 8 11 4737.8 29.86 234.18

1215.02 -3.20 334.57 234.64 123.83 7 16 6 615.0 -.72 328.35

5030.07 34.18 219.73 246.46 89.32 15 41 25 4430.1 33.71 210.52
M|0-COL_ [_ECUTION ACCURACY CRBIT DETERI4|NATICN ACCURACY

SGT 1697.5 St_ 1547.5 SG3 303.0 ST 1069.4 SR 727.7 55 950.4
RRT -.9072 _ -.9795 RTF .9177 CRT -.9912 CRS .9984 CST -.9833

LP'Z97.0 R23 .1642 R13 -.9681 LSA 1399.5 N$A 134.1 554 13.2

SGI 2_43,6 SG2 492.4 THA 137.92 ELI 1291.0 EL2 79.9 ALF 145.85

LAUNCH OATE FEB 21 1969 FLI_T TZNE 112.00 ARRIVAL DATE JUN 13 1969

HELICK_ENTRIC CONIC
RL 147.96 LAL .00

RP 106.94 LAP -2.43

RC 99.636 GL -27.61

PLANET(:_.ENTRIC CONIC

C3 26.989 VHL 3.195

LNCH A2'NTH LN(H TINE

90.00 5 57 48

90.00 10 35 20
10(3,00 6 59 42

10_.OO 12 16 8

110.OO 7 29 20

110.00 14 2 59

OIFFERENTIAL CORR£CTIONS

TOE-I.1277 TRA -.6649 TC3-I.|394 BAU .6129

ROE .7413 RRA .1313 RC3 1.2598 FAU .06969

F02-1.9493 FRA -.1612 r(3-2.2420 BSP 7431
9OE 1.3497 8RA .6178 BC3 1.6986 tSP -880

0l$74NC£ 323,864

LCL 152.19 VL 28.060 GAL -7.29 AZL 94.96 H(A 150.35 SMA 131.85 £CC .17544 IN(

LOP _3_.64 VP 37.815 GAP 1.39 AZP 85.68 TAL 219.02 TAP 9.37 RCA 108.72 APO
GP 56.52 ZAL 139.32 ZAP 99.69 ETS 17.69 ZAE 120148 ETE 117.51ZAC 88.49 £TC

4.9626 V1 50.112
154.99 V2 34.786

158.78 CLP-JOT.77

OLA -23.87 RAL 14.68 RAO 6568.1 VEL 12.181PTH 2.19 VHP 5.259 OPA 52.14 RAP 340.98 ECC 1.4442
L-I TIHE INJ LAT |NJ LONG INJ RT ASC _NJ A_HTH INJ TINE PC) (ST TIH INJ 2 LAT INJ Z LONG

1427.36 4.10 355.84 242,24 118.04 6 21 36 827.4 7.82 349.14
5791.51 26.75 275.99 250.20 99.67 12 11 52 5191.5 27.81 267,49

1227.56 2.20 340.!I 241.19 119.82 7 20 9 627.6 6.15 333.53

3466.53 28.90 252.46 250.58 98,01 13 47 15 4866.5 29.70 243.75
1134,61 -2.13 330.36 238.48 124,12 7 48 15 534,6 2.36 324.16

5132.26 33.97 227.70 251.20 94.03 15 28 31 4532.3 34.16 218.46
MI0-COUR,_ EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

,_T 1895.2 S6R 155t.5 ._3 274.4 ST 1267.3 5R 820.1 $$ 977.8

RRT -.9161 RRF -._19 RTF .9284 CRT -.9910 CRS .9994 CST -.9866

SGB 2449.2 R23 .1725 R13 -.9693 LSA 1793.2 NSA 137,4 554 10.9
_1 2399.5 S_2 491.3 THA |AI .20 ELI 1506.7 EL2 92.4 ALF 147.19

LAUNCH 0ATE FEB 21 1969

Ht[LIO(ENTRIC CONIC

RL 147.96 LAL .(_

RP 108.94 L4P -2.38

RE 102.038 GL -31.50

PLAN[TC_ENTRIC CONIC

C3 28.783 VHL 5.363

LNCH AZNTH LN(H TIME

9O.OO 7 10 48

r_.O0 9 44 45
|00.00 7 58 16

100.00 11 39 58

110.00 8 11 46

110.00 13 42 38

FLIGHT TINE 114.00

DISTANCE 330.020

LOL 152.19 VL 28.032 GAL -7.15 AZL 95.78 PIC4 153.49 SHA
LOP 505.60 VP 37,793 GAP 1.73 AZP 84.82 TAL 218.20 TAP

GP 59.14 7AL 136.18 Z4P 101.43 ETS 22.51 ZAE 117.13 ETE

ARRIVAL 0ATE JUN 15 1969

131.65 ECC .1750! INC 5.7838 Vl 30.112

11.69 RCA 108.61APO 154.69 v2 34.784

1_0.88 ZAC _6.59 [TC 160.40 CLP-11_.73

OLA -26.96 RAL 17.49 RAD 6568.2 VEL 12.254 PTH 2,20 VHP

L-I TII4E INJ LAT INJ LONG INJ RT ASC INJ AZ14TH [NJ TI_

1233.06 10.19 344.81 248.70 116.56 7 31 21

729.83 23.20 313.70 254.07 106.70 9 56 54

1079,73 7.16 3_.94 247.08 119.10 8 16 16
5646.44 26.51 265.29 255.08 104.34 13 14 4

1037.38 1.58 325.29 243.64 124.15 8 29 3

5261.56 32.91 237.64 256.66 99.81 15 10 39

oIrFERENTIAL CORRI[CTIONS "

TOE-I.3821 TR4 -.6278 TC3-1.1899 BAU .6_83

ROE .8486 RRA .0439 RE3 1.1563 FAU .06023

rOg-J.9118 FRA -.0292 FC3-1.8116 BSP 7912

802 1.6218 6RA .6293 Be3 1.6592 FSP -760

LC_ 152.19 VL

LOP 308.96 VP

NIO-ODURS4_ £_[CUTION ACCURACY

.%T 2091.6 SGR 1537.3 SG3 243.6

RRT -.9210 RRF -.9838 RTF .9364

S_ 2595.8 R23 .1804 R13 -.9702

S_1 2548.8 s_2 491.5 THA 144.38

5.659 OPA 53.41R4P 336.88 ECC 1,4737

PC) C$T TI_ |NJ 2 LAT INJ 2 LONG

633.1 J3.66 337.87

129,8 25.27 305.64
479.7 10.98 325.24

5046.4 28.22 256.90

437.4 6.05 319.O6
4661.6 33.91 228.54

ORBIT OETERt41NATION ACCURACY

ST 1493.7 SR 9(37.2 SS 998.7

CRT -.9909 CRS .9998 CST -.9893
LSA 2007.8 MSA 141.5 SS_ 8.8

ELl 1744.5 EL2 104.6 ALF 148.84

FLIGHT TINE 116.00 ARRIVAL OAT£ JUN 17 1969

GP

DISTANCE 336.148

28.001 GAL -7,01AZL 96.81HCA 156.62 5HA

37.769 GAP 2.06 ATP 83.75 TAL 217.31 TAP
62.05 ZAL 132.50 ZAP 102.60 ETS 27.68 Z_E 113.55 ETE

LAUNCH DATE FEB 21 1969

H_LIC(ENTRIC CONIC
RL 147.96 L4L .00

RP 108.95 LAP -2.70

RC 104.441GL -35.88

)LANETOCENTRIC CONIC

C3 31.590 VHL 5.620 OLA -_0._ RAL _0.85 RAO 6568.3 VEL 12.368 PTH 2.23 VHP

131.42 ECC .17464 INC 6.8075 Vl 30.112

13.93 RCA 108.47 APO 154.37 V2 34.783

124.19 ZAC 84.68 £TC 162.22 CLP-I17.73

6.181 OPA 54.84 RAP 332.29 ECC 1.5199

LNCH A2_ITH LN(H TIME L-I TIME INJ LAT

78.52 7 6.40 1302.79 17.90
101.48 10 13 44 706.77 17.91

78.52 7 B 40 1:502.79 17.90

101.48 10 13 44 706.77 17.91

II0.00 9 9 4_ 908.29 6.49

110.00 13 11 49 3437.50 30,12

OIFFER[NT|AL CORRI_(TIONS

TDE-I .7079 TRA -.5577 TC3-1.1875 BAU .6598

ROE .9643 RRA -.0594 RE3 1.0152 FAU .O5057

FOg-1.8624 FRA .0902 FC3-1.3859 BSP 8424

_0£ 1.9613 _A .5608 BC3 1.5623 FSP -681

INJ LONG INJ RT A,S( INJ AZMTH INJ TIHE PC) CST TIN INJ 2 LAT ]NJ 2 LON_

353.76 257.40 114.96 7 30 23 702.8 21.11 346.40

309.86 257.40 1|4.95 10 25 30 106.8 21.13 302.50
353.76 257.40 114.96 7 30 23 702.8 21.11 346.40

309.86 257.40 114.95 10 25 30 106.8 21.13 302.50

318.52 250.87 123.64 9 24 53 308.3 10.87 312.16
250.36 _62.51 106.98 14 42 27 4837.3 32.15 241.93

NI0-COUR,_ EXECUTION ACCURACY ORBIT OETERt4INATION 4CCURACV

._,T 22_0.7 S6R 1507.8 S_3 212.4 ST 1752.7 SR 983,8 SS 1014.3

RRT -,_2 RR_ -.9_32 RTF .9438 CRT -.9909 CR5 .9999 CST -.9916

2742.4 R_3 .|853 R13 -.9717 LSA 2246,6 NSA 145.4 SSA 7.0

S_I 2697.9 _2 49_.l THA 147.50 ELl 2006.6 EL2 115.6 ALF 150.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH GATE FE6 ZI 1969

H[LIC_ENTRIC CONIC

RL 147.96 LAL .00

RP 10_.95 LAP -?.81

RC 106.844 6L -40.79

PLANETOCENTR[C CONIC

C3 36.103 VHL 6.D09

LNCH AZMTH LNCH TIM([

70.15 6 Z8 44

109.85 11 26 17

70.15 6 28 _4

109.85 II 26 17

110.00 II 9 37

110.00 11 44 }9

FLIGHT TIME 118.0[] ARRIVAL GATE JUN 19 1969

C[STANCE )47.746

LOL 152.19 VL ?7.967 6AL -6.85 AZL 98.13 HCA 159.74 SMA 131.18 ECC ,17411 INC 8.1772 VI 30.112

LOP 312.17 VP 37.744 GAP ?.37 AZP 87.37 TAL Z16.35 TAP 16.09 RCA 108.51 APO 154.04 V2 54.785

GP 65.33 ZAL 128,27 ZAP 103.15 ET5 33.39 7AE I09L_8_I_7.71 7AC 87.69 ETC 164.49 CLP-I?).04

CLA -34.10 RAL ?4.94 RAG 6568.4 VEL 12.549 PTH ?.77 VHP 6.879 CPA 56.18 RAP 526,88 ECC 1.5947

L-I TIME INJ LAT INJ LONG [NJ RT ASC [NJ A_rMITH INJ TIME PO CST TIM INJ ? LAT INJ ? LL%N6

1511.99 18.83 10.19 ?64.69 118.98 6 53 56 91_.0 ??.54 3.03

5852.97 18.84 277.47 264.70 118.97 13 3 50 5?53.0 22.56 270.31

I_11.99 18.83 1D,_9 264.69 IJ8.98 6 53 56 912.P ?2.54 _.t}_

5852.97 18.84 277.47 ?64.70 118.97 I] _ 50 5_53.0 ?_;56 _70.51

615.98 17.07 302,50 263.65 120.07 Ii 19 48 16.0 20.94 ?95.50

5796.98 ZO.61 274,11 26_.72 117.89 [_ _i 16 :Sf97L0 _17 ?66.78

CIFFERENTIAL CORRECTION5

TOE-?.1370 TRA -.4}64 TC}-}.I178 BAU .6771

ROE 1.0766 RRA -.1860 RC} .8304 FAU .04090

FOE-Z.7977 FRA .1998 FC} -.9808 8SP 888!

6CE ?.}979 8RA .4744 BC3 1.3975 FSP -577

MIC-COURS£ k-'_CUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 2491.9 S#.,R 1447.7 5(,3 18,(_.B " ST ?04}.7 Kq lfl_9.1 SS 1019.9

I_T -.9217 _ -.9853 RTF .9_1i - CRT -.9907 CR5 .9997 C5T -.9935

568 2881.9 _3 .1871 RI3 -.9737 LSA ?500.8 MSA 149.0 SSA 5.5

S(,1 ?839.4 $67 497.9 THA 150.87 - ELl _ ??_4._VL_ 1#_.4 ALl 15].40

LAUNCH (]ATE FEB ?1 1969 FLIGHT TIME |L;_0.00 ARRIVAL CATE JUN ?I 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .IX]

RP 108.94 LAP -Z.91

RC 109.246 GL -46.L_

PLAN£TOCENTRIC CONIC

C_ 43.704 VHL 6.611 DLA -}8.0_ RAL

LNCH AZMTH _NCH TIME L-I TIME INJ LAT
63.47 6 12 B 1669.56 18.97

116.53 12 _? 56 579_.07 18.99

6_.47 6 I? 8 1669.56 18.97

116.5] 17 Z? 56 5792.07 18.99
63.47 6 IZ B 1669.36 18.97

116.53 12 _? 56 579_.07 18.99

CIFFER£NTIAL CORRECTIONS

ROE 1.1565 FRI -.}]58 RC3 .6095 F*U .03164

FOE-I.7_49 FR_ ._948 FC3 -.6_68 8_ 9366

80E ?.9640 8RA .41_4 K] 1.1_O0 F9 -479

DISTANCE 348,_09

LCI. 152.19 VL 27.932 GIL -6,69 AZL 99.90 _K_A IG_.,R5 SMA 110.9_ ECC .174_I INC 9._]}7 Vl }0.I12

LOP 315.Z9 VP 37.718 GAP _.67 AZP _0.53 TAL _15.)_ TAP 18.17 RCA 108.14 APO 153.70 v_ C 34.784
GP 69.08 ZAL 17_,34 ZAP 10_.04 ETS 40.10 ZAE 105.41 ElE IS?.OO 7AC 80.50 ETC 167.73 CLP-I?9,_0

?9.96 RAD 6568,7 ViEL 12.848 PTH 2.34 VHP 7.85? OPA 57.91 RAP 320.?? ECC 1.7192

INJ LONG INJ RT ASC INJ A_ITH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

_.86 _73.87 1_3.60 6 39 58 1069.4 73.75 16.03

272.?0 _7_.88 17_.59 13 59 _8 5197.1 73.27 Z65.87
_Z.86 _73.67 1_5.60 6 39 58 1069.4 73.75 16.03

?7Z.70 Z7_.88 IZ3.59 i3 59 _8 519_.1 23.27 ?65.87
22._ 273.87 123._1 6 39 58 1069.4 ?3.?5 16.03

_7_.70 _73.88 1_3.59 13 59 _8 5192.1 ?3.?7 ?65.87

MID-COU_WE EXECUTION _CCURACY ORBIT CE_ERMINATION ACCURACY

S(,T 2706.3 STAR IS_.J SG3 I_0.3 5T 2366.8 5R 1008.7 55 i016.6

t_RT -.gl_J RRF -.98L:_ RTF ,9600 CRT -.9898 CRS .9990 CST -.9952

SC,B 3019.1 R_] .ISZ? RI_ -.9769 LSA 7767.2 MSA 150.8 55A 4.2

$61 _979.0 ,T,(,? 490.3 THA 154.9_ ELl 7569.£ EL? 137.6 ALF I_7.06

LAUNCH CAT[ FE6 ?I 1969 FLIGHT TIME 177.00 ARRIVAL OAT[ JUN ?] 1969

MELIC(ENrRI( CC_IC CISTANC[ _54._1

RL 14T.96 LAL .[1{3LOL 15_.Ig VL ?T.894 GAL -6.51 AIL IOZ.44 HCA 165.94 SMA 130.6_ ECC .173_4 /NCI?.435g VI 30.II?

Rp I[18.94 LAP -}.00 LEe 318.45 V? 37.692 GAP ?,95 AZP 77,95 TAL ?14.72 TAP 20.16 RCA 107.95 APC, 153,55 v2 34.7_5

RC 111.645 6L 51.95 CP 73.)4 7AL 117.86 ZAP 102.74 ET5 48.94 /AE 190.56 ETE 138.?_ ?AC 77.a_ [TC 173.15 (LP-1%7.60

PLANE TO(ENTRIC CONIC

C5 57,444 VHL 7._79 CLA -41.90 RAL 36.17 RAG 6569.0 VEL 11.}77 PTH Z.44 VHP 9.285 CPA 59.16 RAP 511.7_ [CC 1.9454

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

57.73 6 IO ?9 IHl?.19 17.79

I?_.27 13 14 9 5785.45 17.80

57.73 6 1_ 29 181Z.I_ 17.79

122.27 13 14 9 5785.45 17.80

57.73 6 10 ?9 1812.I0 17.79

122.77 13 14 9 5785.45 17.80

CIFFERENTIAL CL_RRECTION5

T_E-3.58Z0 TRA .1174

RtE 1._851RRA -.5014

FCE-l.6477 FRA .3821

_CE 3,742H 6RA ,5131-I

LALmICH GATE rE6 ?I 1969

INJ LL'INI6 INJ RT ASC INJ AZMTH INJ ?iME PC' CST TIM IN_ ? L_T INJ ? LC_C

34.0? 285.71 I78.58 6 41] 41 1217.I ??.65 27.67

271,73 285.72 I78.58 14 50 35 51_5,5 ??.67 264.87
34._? 285.?I 128.58 6 40 41 1212.I 22.65 27.67

271.23 285.22 I_8.58 14 5[] 35 5185,5 22.67 264._7

}4,02 285.?I I28.58 6 4_=41 1?I?.t ??,65 27.67

271.Z3 285,?Z 128,58 14 5(5 35 5185.5 ??,67 764,H7

MID-COURSE EXECUTION ACCURACY CR_IT CETERMINATIi_ ACCURAC Y

TC5 -.7568 _AU .6446 S_T 2945.1 56_ 1111.3 $63 12i-.4 57 27t_8.5 5R 834.5 is lnOS.a

RC3 .3631FAU .02779 RRT -.8899 RRF -.9646 RTF .9711 CRT -.9855 CR5 .9958 CST -,996:

FC3 -.3435 BSP 9761 S(,8 3145.9 RE5 .1685 RI3 -.9814 _ LSA 301i?.6 MS_ 149,9 55A 5.1

6C3 ._394 rsP -383 S(,1 3109.1 S/.,? 479.8 THA 160.95 ELI 2850.7 EL? I _6.4 ALF 163.[37

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP IOH.93 LAP -3.08

RC 114._4_ GL -57.62
PLAN6TOCENTR[C CONIC

C5 85.12_ VHL 9._26

LNCH AZMTH LNCH TIME

55.Z3 6 ZZ 51 14.65

126.77 14 ? Z5 14.67

53.23 6 22 51 14.65
126.77 14 ? ?5 I4.67

5_.Z3 6 Z? 51 14.65

I76.77 14 ? 25 14.67

CIFFERENTIAL CORRECTICNS

IDE-4.8457 TRA .7577 TC3 -.4780 _AU .5677

RCE .3995 RRA -.5766 RE3 .1264 FAU .01449

FCE-I.5895 FRA .4717 FC5 -.1474 6SP 10182

6CE 4.86_I 6RA .9517 _C3 ,4944 FSP -301

FLIGHT TIM£ I74.00 ARkIVAL CATE JUN ?5 196-)

_ISTANCE 360.Z90

LL'X_ 152.19 VL ?7.855 GAL -6.31 A_L 106.35 HCA 168.99 51_A I_.37 ECC .17344 INC16._463 VI 31_,I12

LL_P 321.61 VP 37.665 GAP }.?I AZP 7}.94 TAL 71}.05 TAP 22.(12 RCA 107.76 APO 152.9S V? _4.7_7

GP 77.98 7AL 111.91 7AP 100.73 ETS 63.22 7AE 94.82 _f[ i50._I 7AC 74.63 [TC IH4.3{] CLP-153.5!3

CLA -45.15 RAL 43,77 RAO 6569.7 VEL 14.369 PTH Z.61 VHP II,552 CPA 59,5_ RAP 300.H9 ECC ?.4009

L-I TIM£ INJ LAT INJ LONG INJ RT AS( INJ ATM-TH -I-NJTIME PCi CST TiM INJ ? LAT INJ ? L,T_C

1952.87 43,81 ?98.68 133.20 6 55 ?4 1352.-] _{_.04 38.03

5830,3_ 272.42 ?98.70 133.L;>0 15 59 35 525/].5 ?0.!]5 ?66.64

1957.87 43.81 ?98.68 133.?O _- 55 ?4 1357.9 ?I_.04 38.03
5830.3? 272,42 298.70 133.20 15 39 35 5230.3 211.05 ?66.64

195Z.87 45.81 ?98.68 153.?[1 6 55 ?4 1552.9 211.0_ 3H,03

5830.3Z 777.42 298.711 I]3.20 15 39 35 5?]0.5 ?[I.05 266.64

MID-COURSE EXECUTION ACCURACY ,_"#_IT CETERMINATIL'_ ACCURACY

SGT 3__2(]5.9SGR 611.3 563 95'4 ST _016.0 5R 791.2 55 993.0

RRT -.6586 _ -.7684 RTF .9845 C_T -.8:49 CR5 .9109 CST -.99H3

SG6 3?63.7 R23 .1417 RI} -,9_77 LSA 3185.3 _$4 144.8 55A ?.5

5GI 3731.6 567 456.4 THA I72.7(_ ELI 5(]77,{] FL_ 1_5.1 ALr 175.11

J851



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-691

_LAL,INCH FE6 2! ;969
GATE

HELIOCENTRIC CONIC

RL 147.96 LAL .0(] LC_, 1SZ.19 VL

RP 10,_.93 LAP -].16 L_"_ ]_4.76 VP

RC II6.435 GL -62.J5 GP 81.26 ZAL

PLANE TCW_ENTR IC CONIC

C3 151 .096 VHL 12.292 CLA -46.66 RAL

LNCH AZMTH LNCH TIME L-I TIM£

128.81 14 44 54 639.BI

51 .19 6 5[] _ 2_086.82

lz,q.BI |4 44 54 639.81

51 .19 6 50 20 20?,8.82

128.81 14 44 54 639.61

O IFFERENT IAL CORRECTIONS

TC£-5.H729 TRA J .9146 TC3 -.1657 BAU

R02-2.9536 RRA .1322 RC3 -.0125 FAU

FCE-I .600] FRA .6052 FC] -.013] BSP

GCE 6.573H BRA 1.9191 BC3 .1662 FSP

LAUNCH C)4TE rED 21 1969

FLIGHT TIME I26.00

DISTANCE 366.141

27.H!4 GAL -6.O9 AZL 113.J4 PICA I71.95 ._A

37.637 GAP 3.43 AZP 67.07 TAL 2|I.73 TAP

J05.72 ZAP 96.53 ETS 93.33 ZAE 67_46 ETE

ARRIVAL 6ATE JUN 27 1969

130.08 £CC ,17504 INCE3.I}gi Vl 30.lie

23.67 RCA I01.S7 AM |52._9 V2 34.190

177.69 ZAC 69.89 ETC 2il.77 CLP 167.36

52.54 RAC 6570.6 VEL 16.505 PTM 2.8P VHP 15.573 OPA 58.0! RAP 287.43 ECC 5.4867

IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

9.]9 51.23 313.56 115.95 7 25 9 liSP.8 15.O@ 45,89

9,40 298.35 313.57 135.94 |4 55 ]4 39.B 15.10 ?9].DO

9.39 51.23 313.56 135.95 7 25 9 1488.8 15.08 45.69

9.40 296.]3 313.57 135.94 14 55 34 39.8 15.lO 29].00

9.39 51.73 3J3.56 135.95 7 25 9 1488.8 15.08 45.89

9.40 296.33 313.57 |35.94 14 55 34 39,8 15.10 29],00

MID-COURSE EXECUTION ACCURACY ORBIT DETE_41NATION ACCURACY

.335_ S(,T _058.1 ._ _,_10.0 ,$63 73.9 ST 2765.2 SR I377.0 SS 10|7.3

.OO_I RRT .9237 RRF .g03l RTF .9975 CRT .9926 CRS -.9896 CST -.9998
10473 S£_ 3355.1R_3 -.1102 RI3 .9925 LSA 3248.5 USA 156.8 SSA 1.8

-233 $61 3319.5 S_2 487.1 TH_ 23.15 EL1 3085.4 EL2 150.3 ALF 26.37

FLIGHT TIME 126.00 ARRIVAL GATE JUN 79 1969

HELIOCENTRIC CONIC DISTANCE 57|.731,
RL 147.96 LAL ._JO LOL 157.19 VL 27.772 GAL -5.81 AZL 127.23 HCA 174.67 SMA

RP IOB.�I LAP -3.22 LOP 327.95 VP 37.610 GAP 3.58 AZP 52.89 TAL 2|0.18 TAP

RC 118.823 GL -62746 GP 75.93 ZAL 99.75 ZAP 95.80 ETS 14_.76 ZAE 76.44 £TE
PLANETOCDNTRIC CONIC

C] ]55.]5_ VHL |_,_5J OLA -4].91RAL 60.89 RAO 6572.0 VEL _I.B]3 PTH
LNCH AZMTH LNCH TIME L-I TIME IN] LAT

54.92 7 37 ]7 _174.09 3.25

J75.0_ 15 4 14 797.5! 3.26

54.92 7 37 57 2174.09 ].25

125.06 15 4 14 797,5| ]._6

54.92 7 37 37 2174.09 3.25
125.O8 I5 4 14 797.51 3.26

CIFFE_NTIAL CORRECTIONS

T02-1.2729 TRA 2.2]63 TC3 -.OO71 BAU .4904

R06-9.319] RRA ].4278 RC3 .IO_E] FAU-.O0798

FO£-I.Bt76 FRA .92|9 ;C] .0194 BSP |0497

606 9.4257 BRA 4.0926 BE] .1032 FSP -I66

129.79 ECC .17223 INC]7,2273 VI }O.112
24.86 RCA 107.43 AM 152.14 V? ]4.794

224.BI ZAC 61.72 ETC 259.Bl CLP II4.SP

3.23 VHP 23.921 OPA 51.76 RAP 272.25 ECC 6.@4_3

IN] LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM IN] 2 LAT IN] 2 LONG

52.96 577.50 133.82 B 13 51 1574.1 B.76 47.55

306.77 327.5l I33.82 I5 |7 32 197.5 B.77 301.]5

52.96 327.50 133.8_ B 13 51 I_74.1 B.76 47.55

306.77 3_7.51 153.82 15 I7 32 197.5 8.77 301.35

52._ 327._0 133.82 B I5 5I I574.I B.76 47.55

306.77 3_7.51 1}],82 15 I7 32 197.5 B,77 ]Ot.35

HID-COURSE EXECUTION _CCURACY ORBIT DETERMINATION ACCURACY

56T ID_O.I S6R 321_J.4 ._3 58.7 ST 479.4 SR 2871.6 Ss 1167.O

RRT .749| RRF ,9899 RTF .6348 CRT .6870 CR5 -.9984 CST -.9117

5_O 3367.6 R_3 -.0918 RI1 .9957 LSA 3128.5 MSA 224.4 5SA .6

S6I 5]02.9 $62 656.7 THA 76.04 ELI 2903.I EL2 219.0 ALF 61.5]

L_UNCH C4TE FE6 21 1969

HELICWCENTRIC CONIC

RL 147.96 LAL .OO

RP 108.90 LAP _3.27

RC |?J.ZO6 GL -50.42

PLAN_TOCENTRIC CONIC

c31157.953 VHL 54.029

LNCH ATMTH LNCH TIME

79.43 I0 9 54

100.57 I] I Z]

79.43 I0 9 54

100.57 l] 1 23

II_.00 II 59 ]2

110.00 |6 IO 56

LC_ 152.19 VL 27,7?9 GAL

LOP 33;.1! VP 57,58? GAP

GP 56.47 ZAL 94.99 ZAP

CLA -_.07 RAL

L-I TIME IN] LAT

1843.59 -.43

1290.72 -.41

IB43,59 -.43

1290.72 -.4!

1466.15 -15.16

696.15 14.26

CIFFERENTIAL CORRECTIONS

TOE 4.434l TRA .6607 TC3 -.0638 BAU 3.1_79

RC-II.757_ RRA B.SI60 RC3 .1937 FAU-,05102

FOE-2.]375 FRA 1,8424 FC3 .038I BSP 9553

6CEIZ.5661 BRA B.5416 BC] .L-'-'-'-'-'-'-'-'-'_4OFSP -IC_I

LA_CH GATE" FEB 21 1969

HELIOCENTRIC CONIC

RL 147.96 LAL ,00 LOL 152.19 VL

RP J08.$9 LAP -5.32 LOP 3_4.26 VP

RC 12_.561 GL 55.87 GP -64.71 ZAL
PLANE TOCENTRIC CONIC

C] 792.676 VHL 26.|55 DLA _.57 RAL

LNCH AZMTH LNCH TIME L-I TIME
24.52 14 47 21 5065.13

155.46 ! II 49 ]32J.24
24.52 14 47 21 5065.13

155.4H J JI 49 }]21.24

24.52 14 47 21 5065.1]

155.48 JII 49 3321._4

CIFFERENTIAL CORRECTIONS

TDE-I.TI48 TRA 1.5356 TC3 -.0768 BAU 2.1BL_0

RC-I3.4276 RRA 2.400(] RE3 -.1911 FAU-.03110

F_E 2.639] FRA -.448,0 FC] .0340 BSP 10477

B0£I].5369 BRA 2.8492 BC3 .2059 FSP -I76

FLIGHT TIME 130,00 ARRIVAL GATE JUL 1 1969

DISTANCE ]76.417

-5.34 AZL 161.79 HCA 176.55 SMA 129.48 ECC .16989 INC71.7865 Vl ]O.ll?

].48 AZP IB.24 TAL 207._8 TAP _4.43 RCA 107.46 APO J5J.48 V2 34.796

93.16 ETS 169.09 ZAE 55,84 ETE _47.90 ZAC 44.56 ETC Z89.9_ CLP 95.72

64.58 RAO 6573.0 VEL 35.766 PTH 3.5_ VHP 42.955 OPA ]4.17 RAP ?58.21ECC20.05TO

IN] LONG IN] RT AS_ IN] AZMTH IN] TIME PO CST TIM IN] _ LAT IN] 2 LONG

23.97 335.31 120.07 lO 40 57 I243,6 ].57 17.46

543.50 335.32 120.07 13 22 54 690.7 3.59 3]6.79

23.97 535.31 120.07 I0 40 37 1243.6 3.57 17.46

345.30 335.32 J20.07 13 2_ 54 690.7 3.59 3]6.79

349.25 326.58 l]l.OI 12 ?4 18 886.2 :10.94 342.69

]07,03 344.08 121.39 16 22 32 96.2 IB.]4 300.?6

NID-COURS_ EXECUT]C,_ ACCURACY ORDIT DETERMINATION ACCURACY

S(,T 87_.3 5C.R 28_.8 _,3 51.2 ST 747.7 5R 2041.5 SS 1514.5

RRT -.7260 RRF .9991RTF -.6971 CRT -.956! CRS -.9998 CST .9498

_.=._L_0_7.5 R"Z3 -.0960 RJ3 .9965 LSA 2640.7 USA 217.5 SSA .6

S_I 2970.2 5(;_ 586.I THA I02.85 EL1 El 64.3 EL? 206.B ALF |09.48

FLIGHT TIME 132.D0 ARRIVAL CA TE JUL ] 1969

CISTANCE ]w_6,O|?

27,685 GAL -6.03 AZL 32.17 MEA 183.92 SMA 179.|7 ECC .17875 tNC57.8307 VJ }(1.112
57.554 GAP 4,96 AZP 147.77 TAL 209.94 TAP 33.87 RCA I06._H APO 152,26 V2 54.803

96.70 ZAP 95.52 ETS I63.67 ZAE 66.29 ETE 105.35 ZAC 79.17 ETC 74.10 CLP J_],OO

10.42 RAD 657_.B VEL 50._32 PTH 3.45 VNP 34.727 CPA -_l.58 RAP 184.56 ECCI4._454

IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PC' C$T TIM JNJ _ LAT IN] 2 LONG

-.56 245.95 2_.29 21.43 16 II 46 4465.1 -7.80 243.42

-.35 97.65 280._7 21.45 2 7 I0 2721.2 -1.80 95.13

-.36 245.95 260.29 21.43 16 Jl 46 4465.1 -7.80 243,42
-.35 97.65 280,_7 21.43 2 7 10 2721.2 -7.80 95.13

-.]6 245.95 21_.29 21.43 16 11 46 4465.1 -7.80 24].42

-.35 97.65 _80,_7 21.43 2 7 I0 2721.2 -7.80 95.13

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

._aT J0_.I ,_ 32_.8 S#',.] 53,8 ST 433.4 SR 276_! 55 1627,2
RRT .7765 RRF -.9994 RTF -.7618 CRT .8630 CRS 1.O000 CST .8796

SGB 3384.2 R'23 -.0735 RI3 -.9971 LSA 322_.6 MSA 203.0 554 1.2

$61 3326.7 $62 621,0 THA 75.66 EL| 278_.6 EL2 20J.5 ALF _2.07

Z

1852



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 |968-69_

LAUNCH CATE FEB ?1 1969

HEL IC'_ENTRIC CONIC
RL 147,96 LAL .00

RP 108.07 LAP -3.35

RE 125.948 GL 62.87

PLANE TCW_ENTR IC C(_NI C

C] 276.998 VHL 16.643

LNCH A/MTH LNCH TIME

?4.94 ! 3 7 g

155.06 23 Z5 52

74 .94 13 7 9

155,06 ?3 ?5 5?

24.94 13 7 9

155.O6 ?3 ?5 52

FLIGHT TIME 134.00 ARRIVAL CATE JUL 9 1969

DISTANCE 391.978

LOt. 152.19 VL Z7.640 GAL -5.63 AZL 57.4? HE4 186.24 SMA 1ZB,86 ?Co .17719 INC37.5799 Vl 30.112

LOP 337.45 VP 37,526 GAP 4.97 AZP 122.45 TAL 208.00 TAP 34.74 RCA 1O6.03 APO 151.69 V? 34.808

GP -77.04 ZAL 100.71ZAP 99.53 ET$ 217.99 ZAE 84.80 ETE 133.68 2AC 92.09 ETC 104.85 CUP 157.56

CLA 68.21RAL 345.07 RAO 6571.6 VEL 19.958 PTH 3.I4 VHP L_.?7! OPA -77.31 RAP 79.80 LEE 5.5507

L-] TIME IN| LAT IN| LON6 IN| RT A,_ IN| A5'NTH IN| TIME PO CST TIM IN| Z LAT ZNJ ? LON&

4971.63 -6.19 243,76 252.60 ZI.92 14 30 0 4371.6 -13.60 241.12

3210.?1 -6.18 95.92 252.58 ?1.97 ?4 19 42 ?630.2 -13.59 93.77

4971.63 -6.19 ?43.76 252.60 21.92 14 ](3 0 4371.6 -13.60 241.12

3230.?1 -6.18 95.9_ 252.58 21.92 24 19 4? 7610.? -13.59 93.?7

4971.63 -6.19 245.76 252.60 21.92 14 30 0 4371.6 -13.60 741.12

3230.?1 -6.I8 95.9"_ 252.58 21.92 24 I9 42 2630.2 -13.59 93.27
ORBIT 0ETERMINATI(_N ACCURACf

ST 1041.5 SR 1995.5 55 086.8

CRT -.93Z8 CRS .99?9 CST -.9691

LSA ?395.5 MSA 338.4 SSA 1.7

EL] ??25.6 EL? 336.5 ALF I16,67

CIFFERENTIAL CCRRECTIONS

TCE 3.0050 TRA -.4740 TC3 -.0157 BAU .2700
ROE-5.1356 RRA 3.3256 RE3 -.0713 FAU .0[3(305

FOE 1.3752 FRA -,6456 FC3 -,_2 BSP 11618

_OE 5.9505 _'A 3.35?5 BC3 .0779 FSP -714

LAUNCH 0ATE FE(] ?l J969

HELIOCENTRIC CONIC

RL 147.96 LAL ,00

RP IO0.85 LAP -3.38

RE 128,306 GL 6|°88

PLANETOCENTRIC CONIC

C3 135.764 VHL 1|.630
LNCH AZMTH LNCH TIME

?9.38 13 3 I

150.67 73 I 39
?9.38 13 3 I

150.67 Z3 I 39

?9.38 13 3 1

150.67 73 I 39

CIFFERIENTIAL CORRECTIONS

TDE 3.5885 TRA-2.74OO TC} -._6 BAU ._677

ROE -.4055 RRA 1.7261RC3 .0331 FAU .01335

F0E 1.1047 FRA -.6905 FC3 -,0854 8SP |2194

BOE 3,6114 BRA 3.0018 8(3 .L_033 FSP -775

MID-GOURSE EXECUTION ACCURACY

.IT I108.1 .%R 3563.0 .%3 66.0
RRT -.7675 RRF -,1667 RTF ,8576

.%0 37_1.3 R23 -,1101RI3 -.9950

,%1 ]666.9 S62 690.2 THA 103.93

FLIC.MT TIM[ |_,00 ARRIVAL DATE JUL 7 1969

OISTA.NC£ 397.577

LOL 152.19 VL ?7,594 GAL -5.34 AZL _.08 _.A 189.08 St4A 128.55 ECC ,176_8 INC21.9217 Vl 30.117

LOP 340.63 VP 37,4945 GAP 5.13 A5'P 111.67 TAL 206.41 TAP 35.49 RCA IO5.81 APO 151.78 V? 34.815
GP -7_.67 ZAL 104.69 ZAP 104.33 £TS 267.65 ZAE 94.38 ETE I87.57 7AC IOO.IO ETC 159.93 CLP 179.59

DLA 64.4! RAL 341,52 RAO 6_.5 V_L 16.019 PTH 2.82 VHP |4s02| 0PA -_,?? RAP 61.56 ECC 3.7261
L-I TIN? IN] LAT IN] b0NG IN] RT ASC IN] AZNTH IN] T]HE PC) CST TIN IN] ? LAT IN] ? LONG

404_.74 -12.93 237.95 245.,_Z 26.31 14 ?3 45 4?43.7 -?0,07 734.61

3132.07 -12.92 95.O2 245.20 ?6.30 ?3 53 5l 2532.1 -2'0.06 91.67

484_.74 -12.93 2_7.95 245.2"_ 26.31 14 23 45 4?43.7 -213.07 734.61

3132.07 -I?,9"Z 9§.0'2 245._=O _,30 ?3 53 5I 7532.1 -?0.06 91 .67

4843.74 -J2,93 2_7.95 _4_.ZZ 76.3_ 14 ?3 45 4243.7 -?0.07 734.61

3132.07 -|2,9"Z 9§.O2 24_._0 76,_ ?) 53 51 7537.1 -?0.06 9J.67
NIO-COU_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.IT ]6L=_0.7 ,_ 1414.8 .%3 84.5 ST L_OI.I 5R 464.7 SS 710.5

RRT -.g'Z�l RRF -:8860 RTF .9933 CRT -.8028 CRS .7540 CST -.9970

$60 _I_87.3 R_3 -.1464 R|3 -.9875 LSA ?158.? MS4 ZSJ.I SSA 2.0

.%! _856.2 .%_ 491,1 TH_ I59.70 ELI 2036.2 £L2 272.3 ALF 169.?5

L_UNCH CA rE FEB 21 1969 FLIGHT TIME 138.00 ARRIV4L D4 TE JUL 9 1969

HELIOCENTRIC CONIC 01STANCE 403.380
RL 147.96 LAL .00 LOt. 15?.19 VL 27.548 GAL -5.08 AZL 73.59 HCA I97.08 5NA 178.73 ECC .|7700 VI )0.112

RP 1_8.83 LAP -3.39 LOP 343.80 VP 37.470 GAP 5.33 AZP 106.07 TAL 204.91 TAP 37,00 RCA 105.53 V? 34,_21

RC 130.653 GL 58.66 GP -69.8! ZAL 108.08 ZAP 109.34 ETS 290.10 ZAE 101.23 ETE 208.72 ZAC 104.96 CLP-163.67

PLANE TOCENTRIC CONIC

C3 _2.397 VHL 9.077 CLA 60.79 RAL 344,06 RAO 6569.6 VEL 14.774 PTH Z.60 VHP 10.898 OPA -60.72 RAP 53.56 ECC ?.3560

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] ? LONG

33.66 13 73 ?6 47_2.61 -18.59 731.36 243.23 30.99 14 42 8 4177.6 -?5.39 277,72

146.34 23 I 30 3045.03 -18.58 93.43 243.2? )0.98 ?3 5? 16 2445.8 -Z5.38 89.30

33.66 13 23 ?6 4722.61 -18.59 731.36 243,23 )0.99 14 42 8 4177.6 -25.39 2?7.22
146.34 73 I ]0 3045,83 -18.58 93.43 243.22 )0.98 ?3 52 16 2445.8 -25.38 89.30

33.66 13 23 ?6 4777.61 -18.59 731._6 ?43.23 )0.99 )4 4? 8 4177,6 -75.39 ?27.2?

146.34 ?3 I 30 ]045.83 -18.58 93.43 243.22 ]0.98 23 52 16 2445,8 -25.30 89.30

INC16.4119

APO 150.93

ETC 182.19

CIFFERENTIAL CCRRECTION5 NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z.7379 TRA-2.6582 TC3 -.5478 8AU .6013 .iT _971.3 .%R 446.5 .%3 106.9 ST L_IO.? SR 470.? SS 705.0

RCE .6635 RRA .0875 RE3 -.058! FAU .02286 RRT ,2465 RRF .4L:_)0 RTF ,9796 CRT .813_ CR$ -.8954 CST -.9875

FOE 1.1011 FRA -.7165 rE3 -.24o? 8!17 125_ _ 3996.3 R23 .1813 RI3 .9802 LSA 7156.0 MSA 257.5 SSA ?.6

BoE ?.8173 BRA ?.6597 Be3 .5459 FSP -351 .11 3972.8 .%2 432.6 THA 1,61 ELI ?039,5 EL? ?40.6 ALF 9,79

L_b_CH CATE FEB ?I 1969

HELIOCENTRIC CONIC
RL 147.96 LAL .00

RP IO8.80 LAP -3.39

RC 132.989 GL 54.9_

PLAN_TOCENTRIC CONIC

C3 57.471 VHL 7.578

LNO4 AZHTH LNCH TIME
37.5I 13 48 55

147.49 ?3 7 15

37.51 13 40 35

147.49 ?3 7 15

37.51 I3 48 55

147.49 ?3 7 15

CIFFERENTIAL CORRECTIONS

TDE ?.?896 TRA-2,3831 -TC3 -.9226 BAU .7205

ROE .7781 RRA -.1671 RC} -.1727 FAU .0)097

FOE 1.1448 FRA -.7218 FC3 -.4669 BSP I7844

BO_ _,4J87 _RA ?.3890 (]C3 ,9385 FSP -437

FLIGHT TIN? 140.00 ARRIVAL _ATE JUL I| 1969

OISTANCE 409.237

LOt. 157.19 VL 27.501 GAL -4.81 AZL 76.91H_A 195.I6 SHA 177.91 ?CO .17735 INC13.0886 Vl _O.117

LOP 346.97 VP 37,445 GAP 5,55 AZP 102.65 TAL _3,43 TAP _.59 RCA 105.73 APO 15_.60 V? 34.829
GP -63,61 ZAL 110.78 ZAP 114.31 ETS ?97.74 ZAE 106.64 ETE ?14.52 7AC 108.80 ETC 189.17 CLP-157.86

0LA 57.59 RAL 347.97 RAO 6569.0 VEL 13,_7I PTH 2.44 VHP 9,133 DPA -54,07 RAP 48.80 ECC 1.945_

L-I TIME INJ LAT INJ LONG INJ RT ASC IN] A_4TH IN] TIME PO CST TIM IN] ? LAT IN] 2 LONG

4618.43 -LP'_.74 224.75 242.56 35.53 15 5 53 4018.4 -79.16 719.03

2978.92 -L_.73 91.59 242.54 35153 ?3 56 53 ?378.9 -79.15 86.7{t
4618.43 -22.74 224.73 242,36 35Y53 I5 5 53 40J8,4 -29.J6 ?I9.83

2978.9? -_72.73 91.59 242.54 35.53 ?3 56 53 ?378.9 -29.i5 86.70
4618.43 -LP'_.74 ?_4.73 242,56 35.53 I5 5 53 4018.4 -79.16 ZI9._3

2978.9? -22.73 91.59 242,54 35.53 ?3 56 53 2378.9 -79.15 86.7_

NI0-C(_JRSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

.IT 4031,7 _ 685.4 .%3 110.7 ST ?004.0 5R 597.6 5S 724,5

RRT ,7874 RRF .90I! RTF .9696 CRT .91R0 CR5 -.9759 CST -.9823

,S_ 4089.5 R?3 .L_97 R|3 .9776 LSA 2197.5 MSA 751.1 5SA 3.4

.11 4068.| .%? 4|8,7 THA 7,71 ELI ?077._ EL2 ?76._ ALF 15.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 t968-69 ,

LAUNCH GATE FEB ZI 1969 FLIGHT TIME 1A?.00 ARRIVAL CATE JUL 13 1969

HELIC(ENTRIC CONIC CISTANCE 415.115

RL 147.96 LAL .00 LOL 152.19 VL 27.454 GAL -4.55 AZL 79.13 HCA 198.Z6 SMA 127.59 ECC .17786 INCI[].86_? VI 36.112

RP I08.78 LAP -3.39 LC_ 350.15 VP 37.416 GAP 5.77 AlP 100.33 TAL 701.95 TAP 40.71 RCA ]04.90 APO 15Q.78 V2 54.837

RC 135.313 CL 51.37 GP -57.82 7AL II?.80 ?AP 119.06 ETS 301.24 ZAE Ill.g5 ETE ?IS.7? ?AC 112.07 ETC 191.67 6LP-155.79

PLANETL".CENTRIC CONIC

f3 43.63l] VHL 6._35 CLA 54.79 RAL 35?.09 RAO 6568.7 VEL |2.845 PTM 2.34 VMP 8.056 _PA -48.03 RAP 45.78 ECC 1.718[l

LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ A$'MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LL-WNC

40.91 14 14 A0 4530.88 -Z5.59 218.44 242.36 39.73 .15 30 11 3930.9 -31.61 ZI?._6

139.09 23 14 18 2929.70 -Z5.57 _9.83 242.34 39.73 24 3 8 2329.7 -31.60 84.25

40.91 14 14 40 4530.88 -Z5.58 Z18.44 Z4_.36 39.73 I5 30 11 3930.9 -31.61 217.86

139,O9 23 14 I8 7929,70 -25.57 B9.83 242.34 39.73 ?4 3 8 ?3?9.7 -31.60 84.75

40,91 14 14 40 4530.8B -75.58 ?18.44 747.36 39.73 I5 30 II 3930.9 -31.61 ?I?.86

139.09 ?3 14 ]8 2929.70 -75.57 99.83 242.34 39.73 ?4 3 8 ?3?9.7 -31.60 B4,75

DIrFERENTIAL CL'WRECTIONS NIt-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE ?.0377 TRA-?.IT00 TC3-|.3407 8AU .7976 S4T 4113.2 SGR 793.7 ?:,63 153.8 ST ?071.5 5R 638.9 SS 743.I

ROE .7781RRA -.2178 R(3 -.7714 FAU .03813 RRT .8566 RRf" .950I RTF .96_0 CRT .9376 CRS -.9883 CST -.9796

r0E 1.1742 FRA -.7068 FC3 -,7567 8SP I3327 SGB 4189.I R23 .Z288 RI3 .9658 LSA 2?33.2 MSA 244.5 55A 4.?

_CE ?.1639 8RA ?.1804 8C3 1.3674 FSP -519 $6| 4169.5 S_Z 404.0 TMA 9.48 ELI ?I09.4 EL? 717.9 ALF 16.68

LAUNCH CArE FEe ?I 1969 FLIGHT TIE J44.00 ARRIVAL _A TE JUL 15 l 969

HELIC(ENTRIC CONIC

RL 147.96 LAL .00

RP 108.75 LAP -3.37

RC I37,675 GL 48.OO

PLANETO(ENTRIC CONIC

C3 35.137 VHL 5.978

LNCH ATMTH LNCH TIME

4].90 14 39 ?B

136.10 73 ?I 37

43.90 J4 39 ?fl

136.10 73 21 37
43.30 J4 39 ?8

136.10 ?3 ?I 37

CIFFERENTIAL CORRECTIONS

TOE 1.9733 TRA-1.9473 TC3-I,7268 B*U ,BZS_

ROE .6708 RRA -.1187 Re) -.3231 FAU .0422I

FCE 1.2180 FRA -,676_ FC3-|.0399 BSP 12563

BCE ?.0369 BRA 1,9555 BC3 1.7567 FSP -519

OISTANCE 4_1.005

LOL 157.19 VL _7.406 G_L -4.28 AZL 80.72 t._A L_01,39 ._wA I27.77 E(C

LOP 353.32 vP 37._k_9 GAP 6.00 AZP 98.65 TAL 2t10.45 TAP 4Lt83 RCA
GP -52.57 ?AL lit.l? ?AP 1_3._W2] ItS )03.28 ZA£ 114.66 ETE 715,18 ?AC

.17850 INC 9.77_6 Vl 10.11_

104,55 APO I49.99 V? 34.846

IJ4.97 ETC 19_.50 CLP-155.25

0LA 52.38 RAL 356.1I RAO 6568.4 VEL |2.510 PTH 2.27 VHP 7.363 CPA -47.53 RAP 43.88 ECC 1.578]

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ ? LA T INJ ? LC_G

4457.09 -_?,4B 217.67 24_._0 43.48 15 53 45 3857.1 -33.13 ?06.5?

7894.I7 -_7.46 88.79 24_.48 43.47 ?4 9 51 ?294.2 -33.1t 8?.14
4457,09 -Z7,48 ZI_.67 _4_,50 43.48 15 53 45 3657.1 -33.13 ?06.5Z

7894.|7 -_7.46 88,29 242.48 43.47 24 9 51 ?794._ -33,11 8Z.14

4457.09 -77,48 212.67 242.50 43.48 15 53 45 3857.1 -33.13 ?06.52

7894,I7 -77.46 B_._9 _4_.48 43.47 ?4 9 51 ?_34.2 -33.11 87.14

MIO-r..OU_.EEECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5_T 4|4|.7 ,_R _4.5 SG3 170.4 ST 7077.4 SR 654.0 55 773.5

RRT ._5_9 RRt" .9556 RTF .9514 CRT .9455 CR5 ".9930 CST -.977?

S(,B 4219.I R'23 ,7547 RI3 .9557 LSA ?798.2 MSA ?44.4 SSA 5.1

S6I 4199._ .f_,_ 406.3 THA 9.56 ELI ?J68.3 EL? _04.0 ALF /6.73

LAUNCH GATE FEB ?I 1969 FLIGHT TIME IA6.00 ARRIVAL 0ATE JUL 17 1969

HELIL-'(ENTRIC CONIC

RL 147.96 LAL .00

RP 108.77 LAP -3.34

RC 139,923 GL 44.9(:]

PLANE TOCENTRIC CL-'_IIC

C3 ?9.485 VHL 5,430

LNCH AZMTH LNCH TIME

46.52 15 3 8

133.48 ?3 29 J

46.5? 15 3 8

!33.48 ?3 ?9 I

46.52 15 3 8
133.48 ?3 ?9 1

OlSTAN(E 4_6.887

LOt. 157.19 VL ?7.359 GAL -4.01 A?L 81.93 HCA ?04.5? SMA

LO@' 356.50 VP 37.36? GAP 6.73 ATP 97.35 TAL 198.94 TAP

GP -47.88 7AL I14.98 ZAP 127.58 ETS 304.69 7AE I17.61 ErE

I76.95 ECC .17929 INC 8.07?9 Vl 30.117

43.46 RCA 104,19 APO 149.71 v? 34.855

713.84 ZAC 117.63 ETC 197,57 CLP-155.43

CLA 50.30 RAL .0| RAO 656_.? VEL I?.787 PTH ?.?I VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4394._4 -?B.TI _'[)7.48 _4_.97 46.76 16 16 ??

Z868.75 -78.69 87.02 ?42.96 46.74 24 16 _0

4394._4 -28.7I 207,48 747,97 46.75 16 16 ??

7868.75 -78.69 87.0_ 242.96 46.74 ?4 16 50

4394.?4 -78.7l L_37.48 ?42.97 46.75 16 16 ?2

7868.75 -78.69 87.0_ _47.96 46.74 ?4 16 50

_IFFERENTIAL CORRECTIONS MI0-(OURS[ EXECUTION ACCURACY

TCE 1.7859 TmA-I.8148 TC3-?.1994 8AU .8807 S_T 4_7I.I $6_ 795.6 SG3 189.0

RCE .5896 RRA -.16I! RE3 -.3854 FAU .O4749 RRT .8739 RRf: .9587 RTF .9481

FOE 1.1861 FRA -.5819 FC3-1 .3943 BSP I3539 S(.B 4344.6 R'_3 .2539 RI3 .9519

_CE 1.8807 BRA 1.8219 BC3 ?.7379 FSP -6L_0 S(.I 4377.8 S,(,? ]81 .7 THA 9.32

LAUNCH CA TE FEB Zl 1".)69 FLIGHT TIME I48:00

HELIOCENTRIC CONIC CISTANCE 43_.768

RL 147.96 LAL ,(]0 LEI- I57.I9 VL 77.3II GAL -3,73 AZL 87.87 KA _07.67 SMA I26.64 ECC .18070

RP tO8.69 LAP -3.30 LOP 359.68 VP 37.336 GAP 6.46 AlP 96.3? TAL I97.4| TAP 45.08 RCA J03.87

RC 147.?07 GL 47.05 GP -43.73 ZAL J15.87 ZAP 131.30 ETS 305.79 ZAE 119.99 ETE 217.15 7A( I?r3.12

PLANE TCWCENTRIC CONIC

C3 75.489 _HL 5.049 OLA 48.57 RAL 3.80 RAD 6568.0 VEL 12.119 PTH ?.J7 VHP 6.632 CPA -33.{32

LNCH A_MTH LNCH TIME L-I TIME INJ LAT INJ LCNC INJ RT A$C INJ A_MTH INJ TIME PO CST TIM

A8.80 15 ?5 45 4340,07 -?9.50 ?02.85 243.80 49.56 16 38 5 3740,J

131.20 ?3 36 40 7850.46 -?9.49 86.00 ?43.78 49.55 ?4 ?4 II ??50,5

4_.80 15 ?5 45 4340.07 -79.50 L:"07.85 ?43.80 49.56 16 38 5 3740.1

i31.ZO ?3 36 40 2850.46 -79.49 86.6]0 243.78 49.55 ?4 ?4 II ??50.5

AB.80 15 ?5 45 4340._7 -29.50 ?02.85 243.80 49.56 16 38 5 1740.1

131.?0 73 36 40 2850.46 -79.49 86.00 _43.78 49.55 ?4 ?4 lI ??50.5

CIFFERENTIAL CCRRECTIONS MIC-COURS[ EXECUTION ACCURACY

TC[ 1.7074 TRA-1.6697 TC3-2,6517 8AU .9146 SGT 4368.7 $GR 765.5 SO3 201.9

RCE .5786 RRA -.1504 RC3 -.4157 FAU .05053 RRT .8738 RRF .9538 RTF .9433

FCE 1.1559 VRA -.5008 FC3-1,716Z _5P 13880 SG8 4435.? R'_3 .7543 RI3 .9466

CCE 1.78Z6 BRA 1.6748 _C3 2.6841FSP -666 $GI 44]9.9 SG? 368.0 THA 8.77

6.923 DPA -37.54 RAP 4?.76 ECC 1.4857

PC. CST TIM IN# ? LAT INJ ? LONG

3794,? -34.01 _00,87

??68.7 -53.99 80.41

3794.? -34.01 200.87

2268.7 -33.99 _0.41

3794.? -34.01 20L"1.87

2268.7 -33.99 80.41

ORBIT CETERIWINATION ACCURACY

ST 2089.5 SR 6?7.4 SS 768.7

CRT .9499 CRS -.9950 CST -,976?

uSA 7301.0 MSA 234.6 SSA 6.?

ELI 2173.3 EL? 188.5 ALF 16.04

ARRIVAL GATE JUL I9 1969

INC 7.1280 VI )O.I12

APO 149.45 V? 34.865

ETC 197.29 CLP-155.98

RAP 47.71ECC 1.4195

INJ ? LAT INJ ? LONG

-34.49 195.89

-34.48 79.03

-34.49 195.89

-34.4_ 79,03

-34.49 195.89

-34.48 79.03

CR_IT CETERMINATION ACCURACY

5T 7115.6 SR 603.8 $5 766.6

CRT ._53_ CRS -.9964 CST -.9750

L5A 7318.6 MSA 2?8.3 SSA 7.3

ELi 2193;0 EL2 176.1 ALF 15.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69,

LAUNCH CArE FEB 21 1969 FLIGHT TIHE |50.00 ARRIVAL CATE JUL 21 I_69

HEL[CNZENTRIC CONIC

RL |47.96 LAL .DO

RP ]D8.66 LAP -3,26

RC 144.478 CL 39.44

PLAN_TPJ(ENTR[( C=_IN[C

C3 Z2.533 VHL 4,747

LNCH AZMTH LN_H TIME

50.79 15 47 32

129.21 23 44 44

50.70 |5 47 32

IZ�.ZI Z] 44 44

$_.79 |5 47 32

IZg.ZI 23 44 44
_IFFERENTIAL CORRECTIONS

rCE |.6412 TRA-1.5281 TC3-}.10}4 BAU .94_

ROE .4794 RRA -.I017 RE3 -.4296 FAU .05233

FCE 1.1150 FRA -.4079 FC3-2,0104 BSP 14160

_CE 1.7097 BR4 |.5315 BE3 ).J330 FSP -697

GISTANCE 438.643

LEA. 152.19 VL 27.263 GAL -3.4} AZL 83.64 I'(A Z10.8) S_A 126.32 ECC .18123 INC 6.3623 VI 30.112

LOP 2.86 VP 37.311 G4P 6.69 AZP 9_.47 TAL 195.86 T4P 46.69 REA 103.43 4PO 149.Z1 V? 34.875

GP -40.07 7AL 115.09 ZAP 134.67 ETS _06.69 ZAE 121.92 ETE 210.34 lAG 122.48 ETC 191.85 CLP-156.73

CL4 46.99 RAL 7.54 RAG 6567.9 ',/EL 11.996 PTH _.14 VHP 6.447 0P4 -ZB.94 R4P 42.11 ECC 1.3708

L-I TIMe INJ LAT INJ LONG INJ RT A,_C_ INJ AZI4TH [NJ TIME PO CST TIM INJ 2 L4 T INJ 2 LONG

4292.89 -30.01 198.75 244.96 51,97 16 59 5 )692.9 -34.72 191.50

2837.27 -_0.00 85._ 244.95 51.96 24 32 1 2237.3 -]4.71 77.95

4292.89 -30.01 198.75 244.96 51.97 16 59 5 3692.9 -34.72 191.50
2837.27 -30.00 85._] 244.e5 51.96 24 32 | 2237.3 -34.71 77.95

4292.89 -30.01 198.75 244,96 51.97 16 59 5 3692.9 -34.72 191.5O

2837.27 -50.0(] 8_,_ _44.95 51.96 24 3_ I 1237.3 -34.71 77.95

MIC-COUR,_E EXECUTION ACCURACY ORBIT CETERMIN4TION ACCURACY

SGT 4462.9 _ 73(3.4 SG3 211.2 ST 2142.4 SR 581.2 SS 760.0

RRT .8695 RRF .9449 RTF .9_BB CRT .9564 CRS -.9976 CST -,9739

S(_ 4522.2 RZ} .._497 R13 .9417 LSA 23_5.8 MSA 222.I S5A 8.6

_s_.l 4508.1 ,_G2 }_7.1 THA 8.15 ELI "_| }.8 EL2 I64.2 4LF 14.63

LAUNCH GATE FE_ 21 1969 FLIGHT TIME 152.00 ARRIV4L 04TE JUL Z} 1969

HELIOCENTRIC CONIC 01STANCE 444.§I0

RL 147.96 LAL .00 LOt. 152.19 VL Z7.214 GAL -3.13 AZL 84.27 H(A 213.99 SHA 126.00 ECC .18240 IN(; 5.7257 VI }O.112

RP IG8.63 LAP -3.L_O LOP 6.05 VP }7.295 GAP 6.92 A2'P 94.75 TAL 194.30 TAP 48.29 RCA I03.0_ APO 148.99 V2 34.885

RC 146.734 GL 37.02 GP -36,84 ZAL 114.50 lAP 137.72 ETS }07.45 ZAE 123,47 ET£ 208.53 ZAC 124,76 ETC 191.35 CLP-157.59

PLANE T:-,_ENTRIC CONIC

C3 _;>O.27J VHL 4.502 CLA 45.69 R4L 1|._7 RA0 6567,B ','EL 11.902 PTH Z.ll VHP 6.337 CPA -25,25 RAP 42.36 ECC 1.3336
LNCH AZMTH LN_H TIM_ L-I TIME INJ LAT INJ _ INJ RT A_ INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

_2.52 |6 8 41 4251.49 -_0.33 195.1_ _46.46 54.03 17 19 32 _51.5 -_4.79 187.66

127.48 23 53 ZI ZB_7,72 -)0.32 84.57 _46.44 54.0_ 24 40 29 _'227.7 -34.78 77.11

52.52 16 8 41 4251.49 -_0.33 195.1_ 246.46 54.03 17 19 32 3651.5 -_4.79 187.66

1_7.48 23 53 ZI 2827.72 -30._ 84.57 246.44 54.0_ 24 40 29 Z_27,7 -_4.78 77.11

52.52 16 B 41 4251.49 -_0.33 195.12 246.46 54.03 17 19 32 3651.5 -_4.79 187.66
127.48 23 53 ZI Z827.72 -]0.}_ 84,57 246.4_ 54.02 14 40 29 22_7.7 -54.78 77.11

CIFFER£NTIAL CORRECTIONS MIO-COUR._ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TCE 1,59_7 TRA-l.}B96 TC3-3.5576 BAU .9713 SGT 4558.3 S(_ 696.1 S_3 Z17.7 ST _166.6 5R 560.9 SS 748.5

RCE .4394 RRA -.0771 RC3 -.4)33 FAU .05]E} RRT .863J RRF .9_8 RTF .9351 CRT .9599 CRS -.9985 CST -.9729

F)E 1.0648 FRA -.3110 FC3-2.27_ BSP |4475 _B 4611._ R23 .Z396 RI3 .9375 LS4 2349.9 MSA 215.6 554 9.9

_CE ] .6522 BRA 1.3917 BC] 3.5839 FSP -719 F_,J 4598.0 _ 348.6 THA 7.55 ELI #_2.B £L2 152.5 ALF 14.0E

LAUNCH CArE FEB ZI 1969 FLIGHT TI_M_ 154.00

HELIL_CENTRIC CONIC DISTANCE 450,368

RL 147.96 LAL .0O LOL 152.19 VL 27.166 G4L -2.82 4ZL 84,81 HCA 217.15 SMA

RP IOH.59 LAP -3.I} LOP 9.23 VP 37.261 GAP 7.16 4ZP 94.14 TAL 192.72 T_P

RC 14_.977 GL 34.76 GP -34.O1 7AL 113.54 ZAP 140.47 ETS 30B.OB 7AE 124.71 ETE

PLANETL"WCENTRIC CONIC

C3 18.495 VHL 4.3(]I CLA 44.56 R4L 15.03 RA0 6567.7 VEL II.827 PTH 2.09 VHP

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ A7MTH INJ TIME

54.04 |6 29 ?4 4214.97 -30.52 191.90 248.28 55.80 17 39 39

125.96 0 6 35 ZS'ZO.H7 -30.51 84,09 24_._7 55.79 0 53 35
54._4 16 29 _4 42|4.97 -_.52 191.9(] 248._8 55.80 17 ]9 ]9

125.96 0 6 35 28L_t'J.87 -30.51 B4.09 248._7 55.79 0 53 }5

54.04 16 29 24 4214.97 -30.52 191,90 Z4B.ZB 55.80 17 39 )9

1Z5.96 0 6 35 Z820._7 -30.51 84.09 248._7 55,79 0 53 35

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

rOE 1,5547 TRA-1.2496 TC3-4.0068 BAU .9964 ,5_T 4650.5 5GR 664.7 5G3 221.5

RCE .4076 RR_ -.0560 RC3 -.4288 F4U .05}_1 RRT .854_ RRF .9175 RTF .931_

FOE I.G099 FRA -.2122 FC3-2.4954 BSP 14773 S(,B 4697.7 R'_3 .2254 R13 .9339

_CE 1.6073 BRA 1.7509 6C3 4.0297 FSP -732 5(,1 4685.2 S_ 343.1 THA 7.00

ARRIVAL GATE JUL 25 1969

I25,69 ECC .1837D INC 5.1853 Vl 30.112

49.87 RCA 102.60 APO 148.78 V2 34.897

206,79 74C 126.98 ETE 190.82 ELP-158.51

6.781 0PA -ZI.90 R4P 42.90 ECC 1.3044

PO CST TIM INJ 2 LAT INJ Z LONG

3615.0 -34.77 184.26
_L:_).9 -34.76 76.46

3615.O -}4.77 I84._6

_L_0.9 -_4.76 76.46

_615.0 -34.77 184.26

2_L_0.9 -34.76 76.46

ORBIT 0ETERNINATION 4CEURACY

ST ZIB9.| SR 544.1 SS 733.B

CRT .9639 ORS -.999_ CST -.9719

LSA 2362.8 MSA 2138.8 S54 11.3

ELI 2_51.3 EL2 141.0 4LF 1}.5}

LAUNCH _ATE FE_ 21 1969 FLIGHT TIM_ 156.00 ARRIVAL 0ATE JUL 27 1969

HELIC_CENTRIC CL"_IC 01STANCE 456._17

RL 147.96 LAL .L_r] LL"_L 152.19 VL _7.118 GAL -_.50 AZL 85.ZB HCA ZL:'O.}? 5MA I25.38 ECC .18514 INC 4.7181 Vl }O.ll2

RP IO_.56 LAP -3,05 LL'W_ I2.42 VP 37,_37 GAP 7,40 AlP 93.60 TAL 191.13 TAP 51.45 REA 102.17 4PO 148.60 VE }4.908

RC 151.204 GL 32.63 GP -31.51 ZAL |12-2_ ZAP 14_.97 ETS _]B.59 ZAE 1_5.72 ETE _'05.15 ZAC 129.18 ETC 190.31 CLP-159.46

PLANE TOCENTRIC CONIC

C3 17.076 VHL 4.J32 CLA 43,58 RAL 1_.85 RAD 6567.7 VEL 11.767 PTH 2.08 VHP 6.265 CPA -18.86 RAP 43.66 ECC 1.2810

LNCH AZMTH LNCH TIME L-I TIME TNJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

55.38 16 49 54 41_2.48 -30.61 189.03 250.41 57.33 17 59 36 358_.5 -34.68 181.Z6

-IZ4.6Z 0 16 }4 _J6._ -30.60 83.75 _50.40 57.32 I } 30 Z216.2 -34.67 75.98

55.38 16 49 54 4182.48 -30.61 I89.03 250.41 57.33 17 59 36 3583.5 -}4.68 ISI.Z6

124.62 O 16 34 ZBJ6.ZZ -30.60 8].75 _50.40 57,3_ | 3 30 _Z16._ -34.67 75.98

55.38 16 49 54 418_.4_ -30.61 189.03 250.41 57.33 17 59 }6 358_.5 -34.68 181._6

]24.62 _ 16 34 2816.22 -30.60 83.75 250.40 57.3_ 1 } 30 _16.E -34.67 75.98

OIFFERENTIAL CORRECTIONS HI0-EOURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TEE 1.5264 TRA-I.I046 TC3-4.4440 BAU 1.0190 SGT 4736.8 5(,R 637.6 SG} 223.2 ST Z212.1 5R 531.5 SS 718.0

RDE ,3_0 RRA -,0376 RE) -.4182 FAU .05271 RRT ,84_7 RRF .899_ RTF .9_88 CRT .9684 CRS -.9995 CSi -.9708

FEE .9543 FRA -.11_5 FC3-2.6723 BSP |5021 _GB 4779,6 R'_3 .L_1389 R13 .9306 LSA _377.1 MSA 201.9 SSA 12,8

_CE I .5737 8RA l .I053 8C3 4.4636 FSP -735 S_J 4767.4 SG_ 341.1 THA 6.50 ELI 2271 .4 EL2 129.Z ALF l 3.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69)

LAUI_H OAT( FEB Zl 1969 FLIGHT TIN( 15#.00 ARRIVAL DATE JUL Z9 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .00
RP 108.51 LAP -2._

RC 153,416 GL 30.6D

PLAN[TOCENTRIC CONIC

C3 15.930 VHL 3._I

LNO_ ATWTH LN(M TZ_

56.59 17 10 24

|23.41 0 27 14

56.59 17 IO 24

123.4J 0 27 14

56.59 17 10 24

123,41 0 27 14

OIFFERENTIAL CORRECTIONS

TOE 1.4995 TRA -.9575 TC3-4.8754 eAU 1.0419

• 3629 RRA -.O5"ZI RC3 -.4062 FAU ,05177

FOE .8948 FRA -.0|72 F(3-2.8133 BSP 153IB

ROE J.5428 _A .9578 BC3 4.8923 FSP -736

DISTANCE 4_.054

L_. 152.19 VL 27.O710 GAL -t.17 AZI. |5oli) _ _3.4| _ 125.05 ECC .18674 INC 4.3079 v! 30.lJZ
L(_P 1_.6| VP -3_._|$ GAP 7.64 A_q) 03,13 T_M. II0,S_ TAP 53.01RCA lOI.TZ APO 148.43 v2 34:920

GP -29.31 ZAL |JO.t_ ZAP 145.24 (Y$ _,ilj ZA( |LNI,S3 (TE ZO3.63 ZAC 131.35 ETC 189.81 CLP-|60.4Z

OLA 4Z.70 RAI. _Z,?t _ 6_67,$ _EL 11.71J PTN Z.06 VHP 6,281 DPA -J6.09 RAP 44.6Z ECC 1.2622

Lol TZM[ INJ LAT INJ L_ lNJ RT AK INJ 4ZNTH INJ TINE PO CST TIM INJ Z LAT INJ 2 LONG

4|53.37 -30._ |tl6,46 2|_.88 58._ J8 19 _ 3555.4 -34.54 178.58

2813.55 -301U B3.83 2St.lM 38,65 I 14 ? ZEJ3.5 -34.5_ 75.65
4i53.37 -50.64 |_.46 _5_.85 ]8..££ 18 J9 _ 3553.4 -34.54 178,58

28|3.5} -30._, i3.85 ZSt.84 5_.65 1 i4 7 _13.5 °34.52 75.65

4153.37 -30.64 |j16.46 Z52.85 58.66 18 _9 _ 3553,4 -_4,54 178.58

28|5.55 -30.6Z 83.53 Z52.84 58.65 ] J4 7 _13.5 -34.5Z 75.65

MIO-_._,. _Y,ECUTION 4(CUR_CY ORI_IT O[TI[RN|NAT|ON ACCURACY

._GT 4824.8 SGR 615.2 SG5 2_3,6 ST L_7.6 _q 521.3 SS 698.1

RRT .8_2 RRF .8788 RTF ,9267 C..RT ,973| CRS -.9993 CST o.9697

5r,,B 4863;_ R23 .|895 R13 .928; LS,t Z3#3.g N_U_ |94.4 SSA _4.5

_J 4851.8 _2 341.O THA 6.07 ILl L_'Z84.8 (LZ |lT,J ALF 17.86

L_UNCH OaT£ FEB Z] 1969 FLI_T TTN[ |60.00 ARRIVAL OATE JUt. 3| 1969

H_LIC_ENTR|C CON|C _I_TANCE 467.881

RL 147.96 LAL .O0 LOL 152.]9 VL 27.023 GAL -1.82 AZL 86.06 H_A 216.67 SHA 1_4.77 ECC .I8849 INC 3.9427 V! 30.112

RP 108.48 LAP -2.87 LOP 18.80 VP 37.I89 GAP 7.88 AZP 9"_.7] TAL 187._O T_P 54.57 RCA 101.25 APO 148._9 V2 34.93Z
RC 155.6i2 GL _8.65 GP -27,37 7AL 1G8._8 ZAP 147.31 ETS _O9.25 ZA( 127.19 ETE _02.25 ZAC I33.5_ ETC 189.55 CLP-|6/ .39

PLAN_TCCENTRIC CONIC
C3 15.004 VHL 3.873 0CA 41.91RAL 26.77 RA0 6567.6 VEL I1.679 PTH _.05 VHP 6.32I OPA -J3.56 RAP 45.75 ECC J.2469

LNCH AZMTH LNCH TIME L-! TIM( INJ LAT INJ LCNG INJ RT A_ INJ A2'NTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
57.71 17 31 5 41Z7.13 -30.59 184.12 255.59 59.83 I8 39 52 3527,1 -34.34 |76.16

122,29 0 38 33 2812.77 -30.58 83.43 255.58 59.82 1 25 26 22J2.8 -34.33 75.47

57.71 ]7 31 5 41_7.13 "_0.59 184.|2 255.59 59.83 18 39 52 3527.1 -34.34 |76,16
122._9 O 38 33 28|2.77 -_O.58 83.43 _35.58 59.8_ 1 25 E6 L_IE.8 -34.35 75,47

57.71 17 31 5 41Z7,13 -.IO.59 184.12 255.59 59.83 18 39 52 35_1.J -34.34 176,16

IZZ,Z9 0 38 33 2812.77 -30.58 83.43 255.58 59,82 J Zfl ?6 L_21_.8 -34.33 75.47

OIFFER(NTI4L CORRECTIONS NI0-COUR,_E EXECUT|ON ACCURAC_ ORBIT OETERNINATION ACCURAC_

TOE 1.4750 TRA -.BO46 TC3-5.2867 BAU 1.0633 SGT AGO8.3 _ 596.8 S(,3 222.5 ST 2257.3 ,_R 513._ 8$ 675.5

ROE ,347! RRA -.O0_4 RC3 -.39_J FAU .0_46 RRT .8163 RRF .8565 RTF .9_50 CRT .978| CR$ -.9883 CST -,9684

FOE .8344 FRA .0746 FC3-2.9114 BSP J5596 5GB 4944.4 R"_3 .169l R13 .926_ LSA 2385.5 NSA 186.7 SSA 16.7

BOE 1.5153 8RA .B047 BC3 5.3012 FSP -73_ SG] 4932.5 S_,_ 343.I THA 5.70 ELl 2293.1 £L2 |04.4 ALF |2.68

L_UNCH C_T£ FEB ?1 196-9 FL[CHT TIME 26_,00 ARRIVAL CATE AUG Z 1969

HEL ZL'_ENTRIC CC_NIC

RL 247.96 L_L .00

RP |08.45 LAP -?.76
RC 157.79_ GL _6.75

PLM_TO_ENTR5C CC.NIC

C_ 14._59 VHL _.776

LNCH A_MTH LNCH TIME

5_.7_ 27 5Z 7

171.2? O 50 25

5_.7_ 17 52 7

lZl.?? 0 50 75

58,7_ 27 527

121.72 0 50 Z5

C[FFERENT]AL CCRR_ECT|ON5
TOE 1.4496 TR4 -.6463 TC3-5.6739 BAU 1.0840

RCE .3346 RRA .003_q RC3 -.3776 FAU .0489!

r0E .7733 FR_ .1614 FC3-?.9693 8SP 15884

B_E 1.4877 BRA .6463 6C3 5.6864 FSP -7Z6

OlSTANCE 473.695

LL'_L 2_?.19 VL ?6.975 6AL -I,47 AZL 86.39 HCA ?29,85 SHA 2?4.47 ECC ,19041 INC 3.6137 Vl }O._12

LOP 22.99 VP 37,267 GAP _,I} AZP 92.33 TAL 1_6.27 TAP 56.1_ RCA 100.77 APO 148.J7 V7 34.945

6P -E5.65 ZAL 106.49 ZAP 249,_0 ET$ _09.40 ZAE J27.73 ETE 20_.98 ZAC 135.69 ETC J88._ CLP-162.34

CLA 4).16 RAL _._,_ RAC 6567.6 VEL 11.647 PTH 2.04 VHP 6.387 OPA -11.23 RAP 47.01ECC 1.2347

L-I TIME [NJ LAT IN| LONG INJ RT ASC IN| ATMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

4103.18 -_0.4_ 181.97 _5_.6J 60.87 19 0 30 3503._ -34.10 173.94

_814.|0 -_.46 83.47 158.60 60.86 J 37 _sO _114.1 -34.09 75.44

4103.J8 -30.48 I81.97 _58,6J 60.87 19 0 IW] 3503.2 -34.10 173.94

7814.|0 -30.46 83.47 258.60 60.86 J 37 _O ?_4.1 -34.09 75.44

4203.|8 -_.48 181.97 Z58.61 00.87 19 0 30 5_03._ -34,10 173.94

2814.10 -_.46 83.47 258.60 60.86 | 37 _ 22|4.1 °34.09 75,44

MID-C_URS_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S_,T 4989.7 ,%R 58Z.3 SG3 _20.5 ST 2237.6 ,SR 507.8 SS 650.3

RRT .80_3 RRf: .8329 RTF .9_41 CRT .9830 CRS -.9961 CST -,9668

$68 _K_73.5 R23 .1483 RI3 .9_51 LSA _378.I MSA 178.8 SSA IB,l

S_I f_l|.6 5_Z 346.8 THA 5.37 ELI 2_92.7 EL7 91.! ALF JZ.59

LAUNCH OATE FEB 21 1969 FLIGHT TIME i64.00 ARRIVAL DATE AUG 4 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP 108.41 LAP -_.65

RE 159.953 GL ?4.89

PLANE TOCENTRIC CONIC

C3 13,674 VHL 3.698

LNO-I A_MTH LINCH TIME
59.83 18 13 41

1_°O.27 J Z 4|

59.83 18 13 41

59.83 18 13 41

IL_O.17 I _ 41

OIFFER_NTIAL CORRECTIONS

TOE 1.4247 TRA -.4776 TC3-6.0196 8AU 1.lO_4

ROE .3253 RRA .0159 RC3-.36)4 FAU .04708

FOE .7144 FRA ,_469 FC3-2.9608 8SP 16085

8OE 1.46]4 8RA .4779 8C3 6,O_O4 FSP -71_

DISTANCE 479.497

LCL 15?.19 VL ?6.928 GAL -1.10 A_L 86.69 HC_ 233.03 SMA 1_4.17 ECC .19251 IN( 3.3139 vI 30.112

LOP Z5.18 VP 37.144 GAP 8.39 AZP 9I ,99 T_L |84.6_ TAP 57.66 RCA 100.27 APO 148.08 V2 34.957

GP -24.1_ ZAL I04,04 ZAP 150.95 ET5 _09.42 ZJ_ 1_8.|8 ETE 19_.84 ZAC 137.87 ETC 188.48 CLP-I63.29

OLA 40.44 R_L 35.I4 RAO 6567.5 VEL 11.622 PTH Z,04 VHP 6.460 DPA -9.08 RAP 48.40 (CO J.2250
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
4080.98 -X].29 179.94 261.90 61.8J |9 21 42 3481.0 -33:79 171.87

_8|7.87 -_0.27 83.67 261.89 61.79 I 49 39 2"Zl7.9 -33.78 75.60

4080.98 -30._9 179.94 261,90 61.81 19 _I 47 348|.0 -33.79 171.87
2817,87 -_0.27 83.67 261.89 61.79 1 49 39 _217.9 -33.78 75.60

4080,98 -_O._9 179.94 261._0 61.81 19 _1 4_ 3481.0 -33.79 171.87

2817.87 -30.27 83.67 _5|.89 61.79 l 49 39 22J7,9 -33.78 75.60

MIO-CCURS_ EXECUT|ON ACCURACY OR_ITDETEI_IN_TION ACCURACY
SC,T 5063.4 S(_ 571.5 ,SG3 217.5 ST LPZ30.7 SR 504.3 SS 624.6

RRT .7849 R1RF .8087 RTF .9233 CRT .9877 CRS -.9923 CST -.9648

sc_ 5095.5 R'23 .1299 R13 .924l LSA 7_4.5 MSA I71.6 SSA 20,1

•_1 5083.3 $62 55_.7 THA 5.09 EL1 2285.7 EL2 76.9 AL_ 12,60

|856



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4. 1968-69,

LAUNCH CATE FEB 21 1969 FLIGHT TIWE 166.00 ARRIVAL CATE AUG 6 1969

H[L IC(EN TRIC CONIC

RL 147.96 LAL .00

RP Z(]8.37 LAP -2.52

RC 162.O97 GL 23.(]6

PLANE TOC[NTRIC CONIC

C] 13,2]1 VHL ].617

LNCH AZMTH LNCH TII_

60.90 1_ 35 56

119.10 ! 15 7

60.90 IB 35 56

119.10 I 15 7

60.90 18 ]_ 56
119.10 I 1_ 7

Ol STANCE 465.264

LOL 152.19 VL Z6.B_0 GAL -.72 AZL 86.96 MEA 136.22 5/44 I23.88 ECC .19460

LOP 28.37 VP 37.122 GAP 8.65 AZP 91.69 TJL 182,97 TAP 59.19 RCA 99.75

GP -22.75 ZAL 101 .37 ZAP 152.55 ETS ]O9.31 Zkg 128.55 ETE J98.81 ZAC 140.05

ZNC ].0380 Vl 30.112

APO 148.01 V2 ]4.970

ETC 188.(:]7 CLP-164.22

CLA 39.71 RAL ]9.46 RA0 6567.5 VEL 11.602 PTH 2.03 VHP 6.552 0PA -7.09 RAP 49.90 ECC 1.2177

L-I TINE INJ LAT |NJ LONG INJ RT AS_ INJ AZNTH INJ TINE PO CST TIM |NJ 2 LAT ZNJ Z LONG

4060.01 -]0.01 178.00 265.44 62.66 19 4) ]6 3460.0 -]3.41 169.90

2824.51 -]0.00 64.06 265.44 62.65 Z 2 12 2224.5 -]5.40 75.97

4060.01 -]0.01 178.00 )65.44 6).66 19 4] 36 3460.0 -]).41 169,90

2824.5| -50.00 84.06 _5.44 62.65 2 2 |2 2224.5 -35.40 75.97

4060.01 -30.01 178.00 _65.44 62.66 19 43 36 3460.0 -3].41 169.90

2824.51 -_.0_ 64.06 265.44 6).65 2 2 12 2224.5 -33.40 75.97
ORBIT 0£TERNINATIGN ACCUR4C¢

ST 2)03.4 SR 500.6 ss 593.4
CRT .9919 CRS -.9862 CsT -.9617

LSA 25]0.3 HSA 165.0 SSA ZZ.3

ELI 2258.7 £L2 6;?..2 ALF 12.71

C)lrrERENTIAL /CORRECTIONS NIO-COI_SlE EXECUTION ACCURACY
TOE: 1.3911 _'RA -.]036 TC]-6.3295 B_J 1.1213 S6T 5137.1 _ 563.0 $63 2144
ROE .3176 RRA .0274 RC] -.34_ I=/_,J .04525 RRT .7_5 _ ._45 RT_ ._2_0

FCE .6518 FRA .3271 FC5-2.9596 BSP 16_1 _ 5167.9 _ .1120 R13 .9236

13C£ 1.4269 8RA .]048 BE] 6.]3_ IrSP -704 _1 5155.4 _ 559.0 THA 4.84

LAUNCH OJT[ FE6 21 1969 FLID4T TII4E Jr_.l_

I_[LI(_ENTRZC _IIC 0ISTkNCE 481.056

RE 147.96 LAL .O0 LCL 152.19 VL _'.834 GAL -.32 AZL 117._'Z _ 239.4j SHA 12].59 ECC .19730

RP 108.35 LAP -2.]t9 LOP 31.57 VP 37.10| GAP B,9"Z AZP 91.42 TAL |81.31 TAP 60.72 RCA 99.2J

RC 164.211 GL Z1.24 GP -21.53 ZAL _.50 ZAP |64.04 leTS _.06 Z_E 128.67 ETE J97.87 _AC 142.25

PLAN[ TOCENTR | C CONIC

C3 12.922 VHL 3.595 OLA _.96 RAL 43.93 RAO 6_7,_ V_L 1J,58_) PTH 2.0_ VHP 6.6_8 OPA -5.24
LNCH A2"MTH LNCH TINE L-I TII4E INJ LAT |NJ _ INJ RT ASC INJ A_4TH INJ T_I4_ PC) CST TIN

62.04 lB 59 0 40_.65 -L_J.64 |76.07 L_J,L_ 63.46 L_ 6 20 _139.6

117.96 1 27 29 283,1.67 -29.63 84.70 ._.21 63.45 2 14 44 2254.7

62.04 18 59 0 40_3.65 -29._1 176.07 L_3._ 63.46 20 6 20 _439.6

117.96 1 27 29 2834.67 -_.63 !14.70 L_.Z| 63.45 2 14 44 2234.7

67.04 18 59 0 40_3.65 -29.64 176.07 L_9._'_ 63.46 20 6 20 3439.6

117.96 I E7 29 _634.67 -_.63 64.70 _,)| 6_.45 2 14 44 2234.7

C]IFFER1ENTIAL CORRECTIONS MIO-COUR_E EXECUTION ACCLMACY

TOE 1.]§15 TRA -.1_3 TC3-6.5_J1 g_J J.J40| _T 5_.12.0 _R 557.7 _G3 210.5

ROE .3120 R_A .0382 RC] -.333_ FAU .0434| RRT .TS_Z _ .761_ RTF .92A0

rOE .3911 FRA .4006 FC3-2.9083 B_IP 1_)2 _ 5241.8 1_3 .0944 R13 .9246

80E 1 .]8BO _RA .1_9l _C3 6.5995 FSP -691 SGI 52)9,O _G) 365.7 THA 4.63

ARRIVAL DATE AUG 8 1969

INC 2,7817 Vl ]0.112

APO 147.97 v2 ]4.983

_'7( 187.68 CLP-165.14

RAP 51.50 [C( I,_I_7

INJ 2 LAT INJ _ LONG

-32.94 167.96

-32.93 76.59

-_2.94 167.96

-32.93 76.59

-32.94 167.96

-52.95 76.59

ORBIT 0ETERMIN_TION ACCURACY
ST 2161.7 S_ 498.0 $5 561.4

CRT .9953 CRS -,9771 CST o.958_

LSA 22BZ.6 MSA 159.1 SSA 24.5
ELI 2217.9 EL2 47.0 ALF 12.92

L_UNCM CA TE FEB 21 1969 FLIGHT TINE 170.00 A_RIVAL CATE AUG lO 1969

DISTANCE 496.81_

LOt. 152.19 VL 26.787 GAL .09 AZL 87.46 PEA _4Z.60 S_A 123.]0 ice .20001 INC 2.5416 Vl 30.112

LOP ]4.77 VP 37.079 GAP 9.20 AZP 91.17 TAL 179.65 TAP, 62.24 RCA 98.64 APO 147.97 V2 34.996

GP -20.44 ZAL 95.45 ZAP 155.43 ETS ]06.66 ZAE 129.14 ETE 197.03 ZAC 144.47 ETC 187.29 CLP-166.O5

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP 108.29 LAP -Z.Z6

RC 166.326 GL 19.44

PLANIETOCENTRIC CONIC
C] 12.741 VHL ].570 0LA ]8.16 RAL 48.44 RA0 6567.5 VEL 11.581PTH 2.0] VHP 6.776 _PA -].55 RAP 53.19 [CC 1._097

LNCH AZMTH LN_H TIM_ L-i TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T]_ P_ C57 TIN INJ _ LAT INJ 2 LONG

63.28 19 23 2 4019.24 -29.17 174.11 273.20 64.22 _ ]0 I

116.72 1 39 26 2649.03 -29.15 05.62 273.19 64.20 2 26 56

63.28 19 23 2 4019.24 -29.17 174.11 273.20 64.22 20 ]0 1

116.72 1 39 26 2849.05 -29.15 B5.62 173.19 64.20 2 26 56

63.28 19 25 2 4019.24 -29.17 174.11 273.20 64.22 _ _1_ 1

116.72 I 39 26 2849.05 -29.15 85.62 273.19 64.20 E 26 56
CIFF[RENTIAL CORI_CTION5 MI0-COURSIE EXECUTION ACCURACY

TOE 1._O77 TRA .0737 TC5-6.7458 BAU 1.1503 SGT 5255.6 _GR 55).2 $63 204.1

ROE ._O88 RRA .0510 RC3 -.]084 FAU .04063 R_T ,7292 RRF ,7367 RTF .9216
FOE .5343 FRA .4794 FC3-2.7609 BSP 16657 _ 5284.6 R23 .1_94 RI) .9221

BO[ 1.3417 _A .08_H5 8C3 6.7529 FSP -652 $61 5271.1 56) 376.7 THA 4.40

LAUNCH CATE FEB 21 1969 FLIGHT TINE 172.00

3A19.2 -]_.]B 166.00

2249.0 -]2.]6 77.51

3419.2 -]_.38 166.00

2249.0 -32.36 77.51
3a19,2 -32.)B 166.00

2_49.0 -32.36 77.51

ORBIT DETERWIN_TION ACCUR_C_
ST 2104.6 SR 496.6 SS 511.8

CRT .9976 CRS -.963] CST -.9530

LSA 2111.1MSA 157.0 SSA 26.7

ELI 2162.1 [L2 ]].4 ALF I].25

_LIOC[NTRIC CONIC OI$TANCE 502.3]0

RL 147.96 LAL .00 LCL 152.19 VL 26.741 GAL .52 AS'L. 87.69 H_

RP 10_.24 LAP -_.11 LOP 37.97 VP 37.059 GAP 9.48 A]'P 20.95 TAL

AREIVAL CATE AUG 12 1969

)45.79 S_A 12].02 £(C .20295 INC 2.]149 VI ](_.11_
177.98 TAP 65.77 RCA 98.05 APO 147.99 V2 ]5.010

RC 168.410 GL 17.65 GP

PLAN£TOCENTRIC CONIC

C3 12.689 VHL 3.562 OLA

LNCH AZMTH LNCH TII,IE L-I TIM[ INJ L.AT

64.64 J9 48 5 3996.31 -28.58

115.36 1 50 43 2868,22 -28.57

64.64 19 48 5 399_.31 -28.56

I15.]6 1 50 43 2868.22 -28.57

64.64 19 48 5 3998.31 -26.58

115.36 1 50 43 2868._2 -28.57

OIFFERIENTIAL CORRECTIONS

TOE 1.2460 TRA .2703 TC3-6.8969 8AU 1.1712

ROE .]048 RR_ .0616 RE3 -.]026 F_U .03926

r0E .46_O FRA .542] FC]-2.6786 BSP 17064
Bo£ 1.2847 8RA .277] 8C3 6.9035 FSP -660

-19.45 ZAL 92.25 ZAP 136.72 ET$ _OB.13 ZAIE 129.37 £TE 196.28 ZAC 146.70 ETC 186.89 CLP-166.95

37.]0 RAL 52.99 RAO 6567.5 VEL 11.579 PTH 2.02 VHP 6.906 0PA -1.9] RAP 54.96 ECC 1.2088
INJ lONG INJ RT AS( INJ A]T4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

172.08 277.35 64.94 210 54 43 3398.] -31.70 163.97

86,87 277.35 64.93 2 38 31 226_,2 -31.69 78.77

172.08 277.35 64.94 213 54 43 3398.3 -]1.70 16].97

@6.87 277._5 64.93 2 58 31 2268._ -]1.69 78.77

17_.00 277.33 64.94 20 54 43 3398.] -31.70 163.97
86.67 277.35 64,93 2 58 ]1 2268.Z -51.69 78,77

MI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERt4INATION ACCURAC¢

561 5335.9 _ 549.9 SG3 201.0 5T 2019.4 SR 491.8 SS 491.4

RRT .7197 _ .71_0 RTF .9255 CRT .9982 (RS -.9427 CST -.9462

666 5364.2 R'Z3 .0685 RI3 .9259 LSA 21_9.8 MSA 155.4 SSA 28.6

$61 5350.6 ._2 _80.7 THA 4.26 ILl L::'078._ EL2 28.7 &LF 13.67

1857



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69 b

LAUNCH CAT£ F£0 21 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .DO

RP 108.20 LAP -1.96

RE 170,474 GL 15,88

PLANC TOC_'NTR 1C CONIC

C3 J 2.768 VHL 3.573

LNCH AZNTH LNCH TIM(:

66.17 _ J4 19
113.83 2 O 50

66,17 _ |4 19

113.83 Z 0 50

66.17 2(] J4 19

113.83 2 0 50

fLIGHT TII4_ 174.00 ARRIVAL CATE AUG J4 1969

01STANCE 508,269

LOA. J52.19 VL 26.695 GAL ,96 AZL _7.90 HCA 248.99 SMA I22.74 ECC .20614 INC _.0990 V! 30.I]2

LOP 4J.17 VP 37,03_ GAP 9.7# *ZP 90.75 TAL 176.30 TAP 65._9 RCA 97.44 APO 148.04 VZ )5.O2)

GP -18.57 ZAL _8.93 7AP _57.92 £TS 307.43 ZAE |29.58 ETE J95,59 7AC I48.94 ETC I_6.49 CLP-167._)

CLA 36.36 RAL 57.55 RA0 6567,5 VEL 11,583 PTH 2.03 VHP 7.047 OPA -.44 RAP 56.79 ECC 2.210!

L-I TII4E INJ LAT INJ LONG INJ RT A,_ INJ A2'NTH INJ TIE PO CST TIM INJ Z LAT INJ Z LONG

3975.85 -27.87 J69.89 281.65 65.64 21 20 35 -3375,8 -)0,9J 262.8!

2893.33 -27.86 88.53 281.65 65.62 2 49 3 2293,3 -}O.90 80.46

3975.85 -27.87 169.89 Z81.65 65.64 Z! 20 35 3375.8 -)0.9! 162.#2

2893,33 -27.86 88.53 281.65 $5.62 2 49 3 2293.3 -30,90 B0.46

3975.85 -27.87 169.89 281.65 6_'_64 2J 20 35 3375.8 -)0.9! 161.81

2893.33 -27.86 88.53 281.65 65.62 2 49 3 2293,3 -30,90 80.46

01FFERENTIAL CORRECTIONS MID-COURSIE EXECUTION ACCURACY
TOE 1.1793 TRA ,48i0 TC3-6.9395 BAU 1,1856 S&T 5393.3 SGR 547,2 S_3 195.8

ROE .}O27 RRA .0741 RC3 -.2869 FAU .03717 RRT .7035 RRF .6967 RTF .9263

FOE .A059 rRA .6089 FC3"2.5202 BSP 17253 S_ 5421.0 R_3 .0586 R13 .9266

BOE 1,2176 BRA .4867 8C3 6.9455 fSP -643 ._,! 5407.1SC_ 387,9 THA 4.J0

LAUNCH DATE FEB 21 1969 FLIGHT TINE 176.130 ARRIVAL OATE

HELIOCENTRIC CONIC DISTM_CE 5|3.965

RL ]47.96 LAL ,00 LOt. J§2.19 VL 26.650 GAL J,4_ AZl.. 88.|I HCA 252,|9 SMA 122.47 ECC ,20960 IN( 1.89_1 Vl _.112

RP 108.16 LAP -1.80 LCP . 44.37 VP 37.018 GAP 10.09 AZP _J.SB TAL 174.62 TAP 66.8_ RCA 96.80 APO 148.14 V2 35.036

RE 172.518 GL 14.13 GP -17.76 ZAL 85.53 ZAP 139.04 ETS ]06.57 ZAE 129,76 ETE 194.98 ZAC 151._ ETC 186,06 CLP-168.70
PLAN{TC_CENTRIC CONIC

C3 12.982 VHL 3._3 0LA 35.35 RAL 62,07 RA0 6567.5 VEL Jl.59_ PTH 2.03 VHP 7.200 0PA .96 RAP 58,70 ECC 1,_37
LNCH AZMTH LN_H TIME L-I TIME INJ LAT |NJ LONG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

67.89 20 4l 53 3931.06 -27.04 J67.50 286.07 66,31 21 47 44 3351.1 -}O.OO 159.45

1J2.11 _ 9 _ 2925.28 -27.03 g0,67 286.06 66.30 2 58 8 Z3ZS,3 "29,99 82.62
67.89 20 41 33 395J.06 -27.04 167.50 ?.86.07 66.31 21 47 44 3351,1 -)O,O0 159.45

112._! _ 9 2_ 2925.28 -27.03 90.67 286.06 66.}0 2 58 8 Z325,3 -29.99 82.6Z
67.89 L:'O 41 53 395J.06 -_7.04 I67,50 286.07 66,3j 21 47 44 3351.1 -}O.OO 159.45

11Z.11 2 9 22 21r25.28 -27.O3 90,67 286,O6 66.30 2 58 8 2325.3 -29.99 8_.6_
OIFFERENTIAL CCRR_CTIONS MIO-COI, MSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 1.0979 TRA .7(]_| TC3-6.9080 BAU ].I999 SGT _449.| _ 544.9 ,_3 |90,7 ST 1799.5 SR 48_.0 55 419.4

ROE .3014 RRA .0867 RC3 -.2728 f,AU .03523 RRT .689| RF_ .6779 RTF .9_8_ CRT .9897 CRS -.8675 CST -.9_44

FOE .3434 fRA .6705 fC3-2.3494 _SP 17476 ,_ 5476.2 R'Z3 .0483 RI3 .9285 LSA 19OI.7 MSA 170.4 55A 30.2

BO£ 1.1385 BRA .7055 8C3 6.9134 FSP -629 _J 5462.0 S_2 394.0 THA 3.96 £LI 1861,7 EL2 66.6 ALl J4.87

ORBIT DETERMINATION ACCUR*CY

ST 1918.5 SR 4_7.5 S_ 455.2

CRT .996J CRS -.9121CST -.9367

LSA 2024.6 MSA 160.0 5SA 29.9
EL1 1979.1 EL2 41.7 ALF 24,Z1

AUG J6 1969

LAUNCH DAT£ F£B 21 i969 fLIGHT TIME J7_.O0 ARRIVAL CATE AUC 28 2969

HIELIO_ENTRIC CONIC

RL 247.96 LAL .O0

RP 208.12 LAP -2,64

RE 174._40 GL 12.42
PLANE TO(ENTRIC CONIC

C3 13.341 VHL 3.652
LNCH AZHTH LN_H TIME

69.84 22 10 59

220.26 2 15 49

69.84 21 10 59

210.16 2 15 49

69.84 2! 10 59

120.16 2 15 49

01STAN(E 519,638

LOt. 152.19 VL 26.605 GAL 1.90 AZL 88.311'K4 255.39 SNA 122.20 £CC .21335 INC 1.6923 V2 )0.212

LOP 47.58 vP 36.998 GAP 10.42 AZP 90.43 TAL 172.95 TAP 68.34 RCA 96.13 APO 148._7 v2 35.050

GP -27.04 ZAL 62.08 ZAP 160.10 £TS }05.54 ZA£ 129.92 £T£ 194.42 ZAC 153.46 £TC 185.59 CLP-269,56

OLA 34,27 RAL 66.53 RA0 6567.5 VEL JI.607 PTH 2.03 VHP 7.365 0PA Z.26 RAP 60.66

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZ_4TH INJ TIME PO CST TIN INJ 2 LAT
3922._8 -26.11 164.81 290.56 66.97 22 16 22 3322.7 -28.99

29_5:43 -26.09 93.38 290.55 66.96 3 5 14 2365,4 -28.98

3922.68 -26.11 164.81 290.56 66.97 22 16 22 3322,7 -28.99
2965.43 -_6.09 93._ 290.55 66.96 3 5 14 2365,4 -28.98

3922.68 -26.11 162.81 E_0.36 66.97 22 16 22 3322.7 -28.99

2965.43 -26.09 93.38 290.55 66.96 3 5 J4 2365,4 -28.98

CIrFER£NTIAL CCRRECTION5

TOE 1.0053 TRA .9316 TC3-6.7944 BAU 1.2127

ROE .3009 RRA .1002 RC3 -.2_74 fAU ,03326

FOE .2818 FRA ,7310 FC3-2.1583 8._ 17670

BO£ 1,O494 OR_ .9370 BC3 6,7993 fSP -614

MID-COURSE EXECUTION ACCURACY

.%T 5499.B _ 542.6 SG3 185.4

RRT .6749 _ .6605 RTF ,9299

,S_ 5526,5 R23 .0401 R13 .9501

SGI 5512.1 SG2 399.5 THA 3.83

ECC 2.2196

INJ Z LONG

156.81

85.38

156.82

95.38

256.82

85.38

ORBIT OETERNINATION ACCURACY

ST 167D,5 SR 475.5 SS 387.6

CRT ,9763 CRS -.8035 CST -.9092

LSA 1769,3 MSA |88.7 SSA 29.6

ELl 1734.0 EL2 99.2 ALF 15.58

LAUNC_ C_TE fEB 22 1969 FLIGHT TINE J_,00 _/_RIVAL _ATE AUG 20 2969

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP 108.08 LAP -1.47

RE 276.542 GL 10.74
PLANE TOC£NTRIC CONIC

C3 13.854 VHL 3.722

LNCH A_NTH LN_H TIME

72.07 21 42 0

107193 2 19 29

72.07 21 42 0

IO7,93 2 19 29
llO.OO 3 36 50

110.00 1 27 46

DISTANCE 525.283

LCL 152.19 VL 26.5_ GAL 2.41AZL 88._0 PICA

LOP 50.79 VP 36.979 GAP 10.75 A2'P 9D.]O TAL

GP -16.38 ZAL 78.62 ZAP 161.O9 £TS 304.33 ZA£

258.60 SHA 121.93 £CC ,21742 IN( J.4982 VJ 30.112

171.27 TAP 69.87 RC_ 95.42 41=O 148.44 V2 35.063

130.07 ETE 193.91 2AC 155.74 ETC 285.08 CLP-J70,4J

OL_ 33.12 RJL 70.88 RAO 6567.5 VlEL 11.6_9 PTH 2.04 VHP 7.541 OPA 3.47 RAP 62.68 £CC 1.2280

L-I TIME INJ LAT INJ _ INJ RT A_W_ INJ A21WTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

_89.02 -23.06 161.71 295,09 67,61 22 46 49 3289.0 -27.87 153,76
30_.56 -25.05 96.78 295,09 67.60 3 9 45 2415,6 -27.86 88.83

3889.02 -25.06 161.71 295.09 67.61 22 46 49 3289,0 -27.87 153.76

3015.56 -25.0_ 96.78 295.09 67.60 3 9 45 2415.6 -27.86 _8.83
2778.07 -50.42 80.52 297.22 73.60 4 23 8 2178.1 -32.36 71._5

3174.50 -1g,92 106.45 2_'_,4§ 6J.63 2 20 41 2574,5 -23.55 99,29

ORBIT 0ETERMINATION ACCURACY

ST 1542.4 SR 468.5 SS 362._

CRT .9518 CRS -.7183 CST -.8937

LSA 1638.1MSA 215.0 SSA 2_.2

ELI 1606,1 EL2 138.2 ALF 26.25

0IFF£R_NTIAL CORRECTIONS

TOE .9040 TRA 1.1764 TC3-6.5969 BAU 1.22'26

RCE ._O16RR_ .1146 RC3 -.240_ FAU .03123

FOE .2233 fRA .7904 FC3-1.9517 8SP 17793

8DE .9530 BR_ 1.1820 BE3 6.6013 FSP -395

MIO-COURS4E EXECUTION _CCUR_U_Y

SGT 3543.3 SC_ 540.3 SG3 1_0,0

_T .6613 R_f r .6448 RTF .9313

S_ 3569.5 R23 .0341 R13 .9315

S(,I 5534.8 S/-=,2 404.5 THA 3.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69 _

LAUNCH DATE fEB ZI 1969

HELIOCENTRIC CC_[C

RL 147,96 LAL .00

RP 108.04 LAP -1.29

RE 178.523 GL 9,12

PLANE TOCENTRIC CONIC
C3 14,536 VHL 3,8J3

LNCH AZMTH LNCH TIME

74.64 22 15 41
105.36 Z 19 25

74.64 22 15 41
105.36 2 19 25

110.OO 4 23 1

II0.00 1 15 I1

LOL 152.19 VL

LOP 54.00 VP

GP -15.78 2AL

FLIGHT TIME 182.00 ARRIVAL DATE AUG 22 1969

01STANCE 530.899

26.516 GAL 2.93 AZL 88.69 PICA 261.81 SMA 1?1.67 ECC .221d3 INC 1.30_2 Vl 30.112

36,959 GAP 11.11 AZP 90.19 TAL 169.60 TAP 71.41 RCA 94,68 APO 148.66 V2 35.076

75.17 ZAP 162.01 ET$ 302.92 ZAE 130.20 ET£ 193.45 ZAC 158,03 ETC 184.48 CLP-171.26

CLA 31.91RAL

L-I TIME INJ LAT

3847.19 -23.93

3078.58 -23.92

3847.19 -23.93

3078.58 -23,92
2695.74 -31.85

3278.03 -16.46

DIFFERENTIAL CORRECTIONS

TOE .7887 7RA 1.4298 TC3-6.3420 BAU 1.2332

ROE .3026 RRA ,1293 RE3 -.2243 FAU .O2935

FOE .1643 FRA .8459 FC3-1.7482 BSP 17979

BGE ,8448 BRA 1.4357 Be3 6.3459 FSP -581

LAUNCH 0ATE FEB ?l 1969

HELIC(_NTRIC CONIC

RL 147.96 LAL ,0_

RP lOS.DO LAP -1.12
RC 180.483 GL 7.57

PLANETOCENTRIC CONIC

C3 15.A03 Vt'_,..3.9"?5

LNO'4 AZMTH LNCH TIME

77.73 22 53 3!

102.27 2 13 51

77.73 22 53 31

102.27 2 13 51

110.130 5 I 47

110.00 1 8 42

OIFFERENTIAL CCRRECTIONS

TOE .6640 TRA 1.6968 TC3_6.0271 BAU 1.2419

ROE .3045 RRA .1448 RC3 -.2074 F/M,/ .02748

FOE .1080 FRA .9011 FC3-1.5447 8SP '18139

BOE 3505 BRA 1.7030 BC3 6.0307 FSP -566

75.09 RAG 6567.6 VEL 11.659 PTH 2.05 VHP 7.731 0PA 4.60 RAP 64.74 ECC 1.2392

[NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

158.01 299.65 68.23 23 19 48 3247.2 -26.67 150.11

101.10 299.65 68.22 3 lO 43 2478.6 -26.66 93.20

158.01 299.65 68.23 23 19 48 3247.2 -26.67 150.11

I01.I0 299.65 68.22 3 IO 43 2478.6 -26.66 93.20

74.53 302.47 76.87 5 7 56 2095.7 -33.33 65.62

112.48 295.76 59.61 2 9 49 2678.0 -20.37 105.54

MI0oC_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.SGT 5585.4 SGR 537.1 S,G3 174.5 ST 14|5,1 5R 459.9 SS 343.5

_T ,6486 _ ._._N_ RTF .9332 CRT .9094 CRS -.6(]61CST -.8790

SQB 5611.2 R23 .0"_77 R13 .9534 LSA 1506.4 NSA 249.4 SSA 26,4

Sr_l 5596.4 _Z 40_.O THA 3.59 ELI 1476.6 £L2 183.3 ALF 16.73

FLIGHT TINE 184.00 ARRIVAL GATE AUG 24 1969

OISTANC'E 536.480

LCL 152.19 VL 26.472 GAL 3.4B AZL BI_._ HCA
LOP 57.21 VP 36.940 GAP 11.48 AZP 90.10 TAL

GP -15.24 ZAL 71.78 ZAP |_._ ET$ _101.89 Z_:

265.02 SMA 121.41 ECC .22661 INC 1.1211 Vl 30.112

167.94 TAP 72.95 RCA 93.90 APO 148.92 v2 35.089

130.32 £TE 193.03 2AC 160.33 ETC 183.78 CLP-172.10

DLA }0.66 RAL 79.13 RAO 6567.6 VEL 11.696 PTH 2.06 VHP 7.934 DN 5.66 RAP 66.86 ECC 1.2535
L-I TINE INJ LAT INJ i._ INJ RT AS_ INj AZI,ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3791.85 -L_.72 155.31 104.21 68.84 23 56 43 3191.9 -25.39 145.47

]159.84 -_.71 106.7_ 104.21 68.83 3 6 31 2559.8 -25.38 98.87
3791.85 -2"Z.72 153.31 }04.21 68.84 23 56 43 3191.9 -25.39 145.47

3159,84 -L>Z.TI 106.72 ]O4.21 68.83 3 6 31 2559.8 -25.38 98.87

2635.17 -32.70 70.01 307.41 79.42 5 45 42 2035.2 -33.81 60.96

3164.52 -13.42 |17,_4 L_._ 56.26 2 4 46 2764.5 -17.52 110.63

NID-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5622.6 S4R 533.4 sr_3 169.2 ST 1}06.2 _ 450.7 SS 333.5

RRT .6364 RRF .6159 RTF .9350 CRT .8415 CRS -.4748 CST -.8724

SC_ 5647.8 R23 .O2_9 RI3 .9351 LSA 1391.3 MSA 290.0 SSA 24.5

$61 5632.9 _2 410.7 THA 3.47 ELI 1361.9 £L2 233.6 _LF 16.69

L_UNCH C_TE FEB 21 1969 FLIGHT TII_ 186.00 _RRIV4L C_TE _uG 26 1969

HELIOCENTRIC CONIC OI$14NCE 542.023

RL 147.96 LAL .00 LOG 152.19 VL 26.428 GAL 4.06 &ZL 89.06 HC_ 268.23 SMA 121.16 ECC .23180 INC .9357 Vl }O.112

RP 107.96 LAP -.94 LC_ (_,42 vP 36.921 GAP 11.88 A_P _.03 TAL 166.28 TAP 74.51 RCA 93.07 AP_ 149.24 v_ 35.102

RC 182.422 GL 6.09 GP -14.74 74L 68.46 Z_P 163.68 ETS 299.45 ZA£ 130.43 ETE 192.65 Z_C 162.53 ETC 182.91 CLP-172.93

PLAN[TOCENTRIC CONIC

C3 16,477 VHL 4.059 GLA _9.38 RAL 82.99 R_G 6567.7 VEL 11.741PTH 2.07 VHP 8.153 _PA 6.64 RAP 69.01ECC 1.2712

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

_1.81 23 39 54 3708.33 -21.45 146.58 ]08.76 69.43 24 41 42 3108,3 -2_.06 138.79

98.19 1 58 17 3273.96 -21.44 114.69 308.75 69.41 2 52 51 2674.0 -24.O5 106.90

1OO.00 2 58 45 3080.30 -25.08 IOI.C_ 310.I0 73.18 3 50 5 2480.3 -27.15 93.49

IOG.O0 I E6 3 3377.23 -_7,90 120.78 307.20 65.65 2 22 20 2777.2 -_I,03 113.39

liD.GO 5 3E 16 2586,83 -33.24 66.35 312.19 81.55 6 19 23 1986.8 -34.05 57.20

II0,00 I 5 I 3443.46 -10.55 121.66 }03.08 57.30 2 _ _5 2843,5 -14.79 115.12

DIFFERENTIAL. CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY

TOE .3301 TRA 1.9767 TC3-5.6677 BAU 1.2492 ._T 5655.5 5OR 528.8 563 _63.8 ST 1225.4 SR 440.6 SS 331 .9

ROE .3072 RRA .1607 RC3 -,1903 FAU .02567 RRT .6249 RRF .6(]29 RTF .9368 CRT .7410 ORS -.3332 CST -._776

rOE .0536 FRA .9546 FC3-1.3490 BSP 18300 5GB 5680.1 R23 .0184 R13 ,9369 LSA 13OI.8 MSA 332.6 SSA ?2.6

BOE .6126 BRA 1.9832 BC3 5.6709 FSP -551 Sr_| 5665,_ S,G2 412.1 THA 3,36 EL1 1270.5 EL2 285,3 ALF 15.73

L_UNCH GATE FEB 21 1969 FLIC_IT TINE |88.(]0 ARRIVAL CATE AUG 2_ 1969

HELIOCENTRIC CONIC DISTANCE 547.522

RL 147.96 LAL ,00 LOL 152.19 VL 26.186 GAL 4.67 AZL 89.25 HCA 271.44 S_A 120.91 ECC .23743 INC ,7508 VI }(3.112

RP 107.92 LAP -.75 LOP 63.64 VP ]6.902 GAP 12.10 A2"P 89.98 TAL _64.63 TAP 76.07 RCA 92.L:_'] APO 149.61 V2 35.114

RC 184.340 GL 4.69 GP -14.29 ZAL 65.24 ZAP 164.44 ETS 297.36 ZAE _10.53 ETE |92,30 ZAC 164,93 ETC 181.80 CLP-17_.7_

PLAP_ETOCENTRIC CONIC

C3 17.783 VHL 4.217 OLA 28.10 RAL 86.66 RAO 6567.7 VEL 11.797 PTH 2.09 VHP 8,387 CPA 7.54 RAP 71.20 ECC 1.2927

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
gO.OO 1 ]6 40 3408.12 -LP_.SI 124.93 314.14 72.36 2 33 2B 2_8.1 -24.72 116.95

90.00 0 34 40 3609.]6 -17._] 137.80 312.31 67.61 1 34 50 3009.4 -20.6d 13_.31

100.00 3 53 49 2965.93 -_7.10 95.78 315.53 76.87 4 43 15 2365.9 -28.64 85,32

I00.00 1 O 12 3526.79 -13.48 129.69 310.25 63.07 I 58 59 2926.8 -16.99 122.65

II0.00 6 7 33 2547.]6 -33.6(J 63.32 316.84 83.29 6 50 1 1947.4 -34.16 54,12

II0.OO I 2 57 3518.13 -7.78 125.6_ }06.88 56.61 2 1 35 2918.1 -12.II 119,25

OIFFERENTIAL CORRECTIONS MI0-CC_SE EXECUTION ACCURACY ORBIT DETERMINA'TIC)N ACCURACY

TOE .3916 TRA 2.2747 TC3-5,_665 B_.I 1.25_7 S_T 5682.1 _ 523.8 SG3 158.7 ST 1185.5 SR 430.3 SS 338,6

ROE .3109 RR4 .1776 RC3 -.17_5 FAU .02383 RRT .6143 RRF .5916 RTF .9385 CRT .6107 ORS -.2003 CST -.8961

FOE .0033 FRA 1.0093 FC3-1.1602 BSP 18356 ,%6 5706.2 R"Z3 .0153 R13 .9385 LSA 1252.2 MSA 369.9 5SA 20.9

_OE .5000 9RA 2.2816 BC3 5.2693 FSP -533 _1 5691.3 ._2 412.6 THA 3.26 ELI 1216.7 EL2 332.0 ALF 13.5 ]
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4 1968-69}

LAUNCH 04TE FEB 2J 1969

HELIC(ENTR|C CONIC

RL |47.96 LAL .0(]

RP |07.88 LAP -.56

RC 186,236 GL 3.37
PLANE TOC£NTRIC CONIC

C3 Z9.350 VHL 4.399

LNCH A_NTH L_H TINE
90.00 2 40 16

90.00 23 54 43

I(30.00 4 34 14

IOO.OO 0 47 L>_

110.OO 6 36 I?

IIO,O0 I I 54

FLIGHT TIME 190.00

0ISTANCE 552.970

LOL 152,19 VL 26.343 GAL _,_J-t ATL 99.43 HCA

LOP 66.95 VP 36.894 GAP IZ.74 A?P 89.95 TAL

GP -15.87 ZAL 62.14 TAP 165.13 ETS 295.02 ZAE

ARRIVAL GATE AUG 30 1969

?74.66 SMA 1?0.66 EEC .?4356 IN( ,5651 VI }O.II?

162.99 TAP 77,65 RCA 91.77 APO 150.05 V2 35.126

130.61ETE 191.99 ?AC 167.73 ETC 180.32 CLP-174.60

CLA Z6.82 RAL 90.11 RAO 6567.8 VEL 11.863 PTH 2.10 VHP

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_MTH INJ TIME
3264.16 -25,|5 115.21 319.76 76.54 3 34 40

3792.97 -12,71 |48.87 315.12 64.46 24 57 56

2896.77 -28,07 98.87 320.46 79,?8 5 22 31

3635.59 -10.04 |35.93 313.74 61.70 1 47 59

7515.I4 -33.83 _O.83 321.40 84.74 7 18 7

3589.99 -5.07 129.46 310.71 56.15 2 1 44

8,639 DPA 8.39 RAP 7_.43 ECC 1.3185

PO CST TIN INJ 2 LAT INJ 2 LONG

?664.2 -26.75 106.91

3193.0 -16.04 141.78

7296.8 -79.76 80.27

3035.6 -13.75 179,10

1915.1 -34.18 51.61

?990°0 -9.48 I73.15

ORBIT DETERMINATION ACCURACY

ST 1181.4 5R 419.Z SS 350.5
CRT .4567 CRS -,0766 CST -.92_3

L5A I739.P MSA 396.2 SSA 19.5

ELI 1198.5 EL? 367.7 ALF 10.17

OIFFER[NTIAL CORRECTIONS

TOE .E418 TRA ?.5841 TC3-4.�S34 BAU 1.2562

ROE .3151 RRA .I945 RC3 -,1551 FAU ,O_P'_12
FDE -.0461 FRA 1.0620 FC3 -.9895 8SP 18492

BOE .3972 8RA 2.59i4 BE3 4.8559 FSP -519

LAUNCH DATE FEB ?I 1969

HELI(_ENTRIC CONIC

RL 147.96 LAL ._

RP IO7.85 LAP -.37

RC I88.109 GL Z.15

PLAN[TOCENTRIC CONIC

(3 2}.2i6 VHL 4.6(36
LNO4 AZHTH LNCH TIME

90.00 3 21 55

90,00 23 38 59

IOO.O0 5 8 15

IOO.OO 0 39 15

110,OO 7 2 30

t10.00 1 | 30

MI0-COURSE EY_ECUTICN ACCURACY

SGT 5705,7 SGR 517.4 ,%3 153.7
RRT ,6039 RRF .5805 RTF .9404

•_ 5729.1 _3 .0|21 R13 .9404

SGI 5714,3 SG2 411.8 THA 3.15

FLIGHT TIME 192.00 ARRIVAL OAT? SEP I 1969

0ISTANCE 559.360

LOL I_2.19 VL 26.301 GAL 5.9_ AZL 89.62 H(JA 277.88 SHA 120.42 ECC .75023 IN(: .3777 VI 3(3.112

LOP 70.07 VP 36.865 GAP 13._ AZP 89.95 TAL 161.38 TAP 79.25 RCA gO.79 APO 150.55 V? 35.13_

GP -13.49 ZAL 59*J8 ZAP |6§.i6 ET5 292.40 ZAE 130_ ETE |91.68 ZAC 169.53 ETC I7_.2_ (Lh-i75.43

OLA 25.55 RAL 93,36 RA0 6567.9 V_L 1J.941 PTH 2.13 VHP 9.911 DPA 9.15 RAP 75.68

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZHTH INJ TIME PO CST TIM INJ ? LAT

3189.53 o26.23 110.01 324.69 78.93 4 15 5 ?589.5 -77.49

391i.53 -9.14 155.79 3i8,54 63.08 ?4 44 10 3311.5 -17.68

2846.71 -28.65 85._ 325.17 81.10 5 55 42 2246.7 -29.59

3729.58 -6.96 141.21 317.39 60.86 1 41 25 3129.6 -10.80

2489.26 -33.97 _8.83 325.88 85.92 7 44 0 1889.3 -34.16

3659.79 -2.41 133.12 314.56 55.89 2 2 30 3059.8 -6.97

01FFER£NTIAL CCRRECTIONS

TOE .0852 TRA 2.91OO TC3-4.4309 BAU 1.2574

ROE .3202 I_R4 .?JIB RC3 -.1383 FAU .O_O46

FOE -.0930 FR4 1.1148 FC_ -.8347 _P 1861fl
_0E .3313 BRA 2.9177 BC3 4.43_0 FSP -505

MI0-COURSE EXECUTION ACCURACY

SGT 5724.6 _ 510.0 .%3 149;8

RRT .5939 RRF ,§699 RTF .9425

S_B 5747.3 R23 .0092 R13 ,9425

SGJ 5732.7 _2 409.8 THA 3,04

EEC 1.3497
INJ ? LONG

101.57

148.86

76.58

134.52

49.59

176._7

ORBIT DETERNINATION ACCURACY

ST J214.5 SR 407.9 SS 366.5

CRT .2991CRS .0289 CST -.9438

LSA 1268.7 NS_ 407.1 5SA 18.1

ELI J22|.3 EL2 397.0 ALF 6.3_

LAUNCH D4TE FEB 21 19_9

HELIOCENTRIC CONIC

RL 147.96 L_L .00 LC_ J_.19 VL

RP 107.81 L_P -.IH LOP 7}.29 VP

RE 189.959 GL l.Ol GP -13.15 ZAL

PLAN[TOCENTRIC CONIC

C3 2_,4_4 VHL 4,840 CLA ?4.32 RAL

LNCH AZMTH LNCH TIME L-I T_I4_

90.00 3 56 5 3137.79

90.00 23 29 5 4011.76

100.(30 5 38 5 2L'_8.90

I(30.00 0 33 41 3815.38

II0.00 7 26 42 7469.10

110.00 I 1 34 3727.95

01FFERENTIAL CORRECTIONS

TOE -.0776 TRA 3.2540

ROE ,326! RRA .2792

FOE -,1373 FRA 1.16_3

8OE .3352 8RA 3.2621

FLIGHT TIME 194.00 ARRIVAL C4TE SEP 3 1969

DISTANCE 563.696

26.760 GAL 6.69 A2L 89.81H_A 281.10 S_A I_.!_ ECC .25149 INC .1870 Vl 30.112

36.847 GAP 13.73 AZP 89.96 TAL J59.7_ TAP 80._ RCA _9.74 APO 151.13 V? 35.150

56.37 ZAP 166.34 ETS 289.50 ZAE 130.75 ETE 191.40 ZA( J71.79 ETC 174.96 CLP-176.?6

96.40 RA0 656_.0 VEL 12.033 PTH 2.15 VHP 9.205 CPA 9.85 RAP 77.96 ECC J.3_55

INJ LAT INJ LONG INJ RT AS(. INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

-26.85 106.35 329.38 80.66 4 48 73 7537._ -27.B7 97.83

-6.0Z 161.42 322.15 62,78 24 35 56 3411.3 -9.68 154.65

-29,02 92.51 329.74 92.50 6 ?4 54 ??09.9 -29.75 73.79

-4.10 14_.97 321.09 60.36 I 37 17 3715,4 -fl.Ol 139.37

-34.O6 57.26 3)0.29 86,85 9 7 51 1869.1 -34.17 48.01

.20 1_6.67 318.42 55.82 2 3 4? 3128.O -4.29 130.46

NID-COURS{ EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCURACY

TC3-4.0085 9AU 1.2559 .T_T _738.9 S_ 501.6 5G3 J44.? ST 1276.9 5R 396.? SS 384.9

RC3 -.1218 F4U .01883 RRT .5840 _ .5600 RTF ,9446 CRT .1547 CRS .1148 CST -.9626

rE3 -.6958 BSP 19715 _ 57_.8 R23 .0069 RJ3 .9446 LSA 1331.0 MSA 404.6 SSA 17.0
BC3 4.0103 FSP -491 SGI 5746.4 S_2 406.6 TH_ 2.94 ELI |278.5 EL2 390.9 ALF 3.03

LA_H GATE FEB 21 1969 FLIGHT TIME i96.00 ARRIVAL GATE SEP 5 1969

H_LIOCENTRI( CONIC 0IST_NCE 568,930

RL 147.96 LAL .00 LOL 152.19 VL 26.219 GAL 7.45 AZL 90.01 H(J 284.32 SMA 119.95 ECC .76547 INC .0000 Vl 30.112

RP 107.78 LAP .01 LOP 76.52 VP _6.828 G_P 14,27 A5'P gO.DE] TAL |58.20 TAP 82.52 REA BS.II APO 151.79 V_ 35.161

RC |91 .786 GL -.O4 GP -I2.83 Z_L 53.70 ZAP 166.65 ETS 286.30 ZAE 130.77 ET£ 191.15 ?AC 174.01 ETC 169.30 CLP-177.1!

PLAMETO(ENTRIC CONIC

C3 26,028 VHL 5.102 OLA 23.13 RAL 99.24 RA0 6_W_.| VEL |2.141 PTH 2,19 VHP 9.523 OP_ 10.48 RAP P,(].25 ECC |.47fl4

LhW.H AZMTH LNCH TIME L-I TII4£ |NJ LAT ]NJ _ INJ RT AS_ INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LC_IG

gO.D0 4 25 37 3099.86 -27.24 103.64 3_3.92 81.97 5 17 17 ?499.9 -?8.07 95.07
_3.O0 23 ?2 11 4101.02 -3.15 166.46 325.83 61.84 24 )0 32 3501.0 -6._9 159.77

i00.00 6 4 43 27_.32 -29,26 80.42 3_4.21 83.58 6 51 3 21_0.3 -79._4 71.67

100.OO O 29 41 3895.79 -1.38 I10.39 324.85 60.14 I 34 37 3295.8 -5.34 143.85

llO.OO 7 48 56 2454,18 -34.10 56.0_ 334.65 97.53 8 29 5? 1854.2 "34.D7 46.85

110.OO l I 56 3794.70 2.75 140.16 _LPZ.27 55,91 2 5 11 3194.7 -1.74 133.95

01FFERENTIAL CORR_ETIONS NI0-_,_l[ £)ECUTION _CCURACY ORBIT OETERMINATIGN ACCURACY

TOE -,2438 TRA 3.6206 TC3-3.5896 BAU 1.24_ 5GT 5748.1 _ 4_.3 SG3 139.7 ST 135_.9 ._R 3_4.7 SS 404.4

ROE ,3329 RRA .7469 RE3 -.1057 FAU .01719 RRT .5745 RRF .5511 RTF .9468 CRT ,0344 CRS .1_14 CST -.9757

FOE -.I?R4 FRA 1,2740 FC3 -.5717 BSP 18723 SGB 5769.2 R_3 .00fi4 R13 .9469 LSA 1415,3 HSA 393.6 SS_ 16.0

_OE .4J27 _RA 3.6290 9C3 3.5911 FSP -474 _I 5755.1 ,_2 402.4 THA 2.93 ELI 1359.0 EL? 384.4 ALF .61

18¢,O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH DATE FEB Z1 1969

HELIOCENTRIC CC_IIC
RL 147,96 LAL ,00

RP 107,75 LAP ,ZO

RC 193.588 GL -J,00

PLANE TCX_ENTRIC CONIC

C3 29,091 VHL 5,394

LNCH AZMTH LNCH TIME

90.00 4 51 45

90.00 23 17 6

100.OO 6 28 43

100.00 0 26 45

110.00 8 9 27

II0.00 1 2 31

FL|GHT TINE |98.00 ARRIVAL CATE SEP 7 J969

01STANCE 574.084

LC'¢ 157.19 VL 26.179 GAL 8.26 ATL 90.21 HCA 287.55 SNA 119.72 ECC .27410 INC .2076 V! 30.112

LOP 79.74 VP 36.810 GAP 14.86 AZP 9(J,06 TAL IS6,6fi TAP 84.?0 RCA 86.91 APO 15?,54 V2 35.172

GP -1?,54 ZAL 51.19 ZAP 167.30 ETS 282.78 ZAE 130.79 ETE 19(3.90 ZAC 176.11ETC 157.35 CLP-177.96

0LA ZI.99 RAL J01.88 RAD 6568.2 VEL 12.266 PTH Z.2! VHP 9.868 0PA 11.06 RAP 82,56 ECC 1.47H8

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIME PO CST TIM IN! 2 LA T IN! Z LONG

3071,92 -27,49 101.63 338.34 82.94 5 42 56 2471,9 -28,19 93.04

4184.34 -,47 171.11 329.56 61.69 24 26 5! 3584.3 -4.25 |64,47

2759.26 -29.41 78.87 338.58 84,38 7 14 42 2159.3 -79.88 70.10

3972.23 1.2! 154.58 328.63 60.13 1 32 58 3372.2 -2.77 148.O6

2444,|0 -34.13 55.31 338.95 88,00 8 50 I] 1844,l -34,03 46,06

38C_,15 5.24 143.59 326.12 56.17 2 6 51 3260.2 .76 137.36

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.4203 TRA 4.OO41 TC3-3.1922 BAU 1.2420 SGT 5753.3 .%R 481.5 .%3 135.4

ROE ,3403 RRA ,2640 RE3 -,0909 FAU ,01567 RRT ,§64fl RRF ,fl416 RTF ,9494

FOE -.Z189 FRA 1.2795 FC3 -.4662 8SP 18815 SGB 5773,4 R23 .0037 RI3 .9494
B0E .5408 6RA 4.0128 BE3 3.1935 FSP -461 .%1 5759,7 .%2 397.0 THA 2.72

LAUNCH DATE FEB 21 1969 FLIGHT TIME L_0.00

HELIOCENTRIC CONIC 0ISTANC[ 579.132

RL 147,96 LAL ,00 LCL 152,19 VL 26,140 GAL 9,12 AZL 90,42 H(A 290,78 5HA 119,50 ECC ,28361

RP 107.71 LAP ,39 LCP 62,97 VP _6,792 GAP 15,50 AZP 90,15 TAL 15§,14 TAP 85,92 RCA 85,61

RC 195.366 GL -!,88 GP -12,27 ZAL 48,85 ZAP 167,68 ETS 278,96 ZAE 130,B0 ETE !90,67 7AC !77,70

PLANETC(.ENTRIE CONIC

C3 32,692 VHL 5,718 OLA 20,90 RAL 104,33 RAO 6568,3 VEL |2,412 PTH 2,24 VHP 10,244 OPA Jl.56
LNCH AZMTH LNCH TINE L-I TIME IN! LAT IN! LONG IN! RT A_ IN! AZNTH IN! TIME PO CST TIM

90.00 5 15 7 3051.91 -27.65 100.19 342.68 83,65 6 5 59 2451.9

90.00 23 13 16 4262,96 2.07 175.49 333.31 61,75 24 24 19 3663.0

1OO,0(3 6 50 26 2744,57 -29,50 77,79 342,89 84,94 7 36 11 2144,6

I00.00 0 24 34 4045.53 3.69 158.61 332.41 60.32 J 32 0 3445,5

llO.OO 8 28 J6 24_.49 -34,14 54,87 343,_I 88,26 9 8 55 1838,5
llO.O0 1 3 13 3924,38 7.66 146,96 329.97 56.56 2 8 3_ 3324,4

OIFFE_NTIAL CORRECTIONS HI0-COURSWE EXECUTION ACCURACY

TOE -.6033 TRA 4.411| TC3-2.8135 8AU 1,2301 .%T 5753.B _ 469,5 .%3 131.3

ROE .3485 RRA .2807 RE3 -.0769 FAU .01417 RRT .5541RRF" .5321 RTF .9522

FOE -,2fi77 FRA 1,_372 FC3 -,3753 8SP 18881 S_ 5772,9 R23 .0024 R13 ,9522

BOE .6967 _4 4,420| BE3 2.8|46 FSP -448 SG1 5759,7 .%2 390,4 THA 2.60

ORBIT 0ETERNINATION ACCURACY

ST 1450.5 SR 372.8 SS 424.3

CRT -,0670 CR5 ,2378 CST -,9843

LSA 1509,9 MSA 378.1 SSA 15.1

ELI !450.7 EL2 371.9 ALF 178.94

ARRIVAL DATE SEP 9 1969

IN( .4158 Vl 30.117

APO 153.39 V? 35.187

ETC 124.92 CLP-178.87

RAP 84.88 ECC 1.5380

IN! 2 LAT IN! 2 LONG

-28.24 91,58

-l.72 168.87

-29.89 69.01

-.28 152.09

-34,01 45.63

3.21 140.72

ORBIT DETERMINATION ACCURACY

ST 1545.9 SR 360.7 SS 444.3

CRT -.J482 CRS .2831 CST -.9899

LSA 1608.4 MSA 360.8 SSA 14.3

ELI J546.9 EL2 356.5 ALF 177.9l

LAUNCH GATE FEB Z! 1969 FLIGHT TIME _AJ2.00 ARRIVAL DATE SEP 11 1969

HELIOCENTRIC CONIC 0ISTANCE 584.052

RL 147.96 LAL .OO LOL 152.19 VL 26.101 GAL 10.04 AZL 90.63 HCA 294.00 SHA 119.28 ECC .29406 INC .6331 Vl 30.112

RP 107.68 LAP .58 LOP _86.20 VP 36.774 GAP 16.19 AZP 90.26 TAL 153.67 TAP 87.68 RCA 84.21 APO 154.36 vz 35.197

RE 197.118 GL -_.68 GP -17.02 Z4L 46,_5 ZAP 167.96 ETS 274.84 ZAE 130.78 ETE 190.45 ?AC 177,54 ETC 67.78 CLP-179.70

PLANE TOCENTRIC CONIC

C3 36.9?8 VHL 6.077 CLA 19.87 RAL IO6.59 RA0 6_68.4 VEL 12.582 PTH ?.28 VHP 10.655 0PA 12.01 RAP 87.20 ECC 1.6077

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS_ IN! A2')4TH IN! TIME PO CST TIM IN! 2 LAT IN! Z LONG

9(3.00 5 36 11 3038.50 -27_75 99.22 346.93 84,13 6 26 49 2438.5 -28.27 90.60

'30,00 23 lO 17 4337,89 4,48 179,69 337,07 62,01 24 ?2 35 3737,9 .70 173.04

1(30.00 7 lO !0 2735,43 -29.53 77,12 347,12 85,29 7 55 45 2135,4 -29.89 68.33

lO0.O0 0 22 55 4116.19 6.06 162.52 336.20 60,67 l 31 31 3516.2 2.11 155.96

IIO.OO 8 45 33 2437.00 -34,13 54,75 347,42 88.33 9 26 l0 1837.0 -34,00 45,51

110.00 1 4 1 3987,39 !0.00 150,35 333._ 57,14 2 lO 28 3387.4 5.61 !44,03

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.7931 TRA 4.8440 TC3-2.4580 BAU 1.2139 .%t 5750.4 _ 456.3 .%3 127,3 ST |640.| 5R 348,7 SS 464.0

R'CE .3576 RRA ,2967 RE3 -,064! FAU .01271 RRT ,5431RRF ,5223 RTF .9552 CRT -,2131 ERS ,3197 EST -.9934

FOE -.2949 FRA 1.3974 FC3 -,2979 BSP 18940 ,_ 5768.5 R23 .0015 R|3 .9552 LSA 1705.5 MSA 343.3 SSA J3.6

BEE .8700 BRA 4.853| BE3 2.4588 FSP -435 .%1 5755.8 .%2 382.8 THA 2.48 ELI 1641.8 EL2 340.4 ALF 177.29

LAb_CH OATE FEB Zl 1969 FLIGHT TINE 204.00 ARRIVAL DATE SEP 13 !969

HELIOCENTRIC CONIC DISTANCE 588.822

RL 147.96 LAL ._ LO,. 152.19 VL 26.063 GAL il.04 AZL 90.86 NCA 297.23 SHA 119.07 ECC .30556 IN( .8616

gP 107.66 LAP .77 LOP 89.43 VP _5.755 GAP 16.95 AZP gO.39 TAL I52.23 TAP 89.48 RCA 82.69 APO 155.45

RC 198,846 GL -3.41GP -11.79 ZAL 44.6_ ZAP 168.19 ETS 270.43 ZAE 130,73 ETE 190.24 7AC 175.85 ETC 39.62

PLANETC(ENTRIC CONIC

C3 41,9_0 VHL 6,475 0LA 18,90 RAL 108,68 RA0 6568,6 VEL 12,778 PTH 2,32 VHP 11,106 0PA 12,40 RAP 89,52

Vl 30.112

v2 35.?01
CLP 179.40

ECC 1.6899

LNCH AZHTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS( IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! ? LONG

90.00 5 5fl 13 ]030,72 -27,B0 98.66 351.11 84,40 6 45 43 2430.7 -28.29 90.03

90,00 23 7 36 4409,71 6,76 183,73 340,83 62,44 24 21 26 3809,7 3,01 177,05

100.00 7 28 6 2731.18 -29.58 76.80 351,29 85.45 8 13 37 2131.2 -29.89 68.01

100.00 0 21 39 4184_48 8.32 166.33 339.98 61.19 I 31 24 3584.5 4.42 159,77

110.00 9 1 24 2439.28 -34.14 54.93 351.58 88.22 9 42 3 1839.3 -3_.01 45.69
l!O.O0 ! 4 3I 4049.13 12.27 153.71 337,62 57.84 2 12 20 3449,2 7,93 147.30

DIFFERENTIAL CORRECTIONS HI0-_E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.9873 TRA 3.3088 K3-2.1230 BAU |.1901 .%T 5742.7 5GR 442.| .%3 123.5 ST 1779.0 SR 336.9 55 483.?

ROE .3676 RRA .3118 RE3 -.0321 FAU .01121 RRT .5315 RRF .5126 RTF ,9582 ERT -.2640 ERS .3481 EST -.9957

FOE -.3299 FRA 1.4619 FC3 o.2314 8SP I8883 $68 5759,7 _'_5 .0Ol3 R|3 .958_ L5_ 1797.1 MSA 3?6.6 SSA 12.9

BOE 1.0536 _RA 5.3180 BE3 2.1236 FSP -420 .%1 §747,5 .%2 374.2 THA 2.35 ELI 1731.3 EL? 324.5 _LF 176.95

!861



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUNCH GATE FEE 2! 1969 FLIGHT TII_ 206.00 ARRIVAL GATE SFP X5 1969

HELIOCENTRIC CONIC DISTANCE 593.4|0

RL 147.96 LAL .00 LOL 157.19 VL 26,026 GAL J?.ll AZL 9|.10 HCA 300.47 SMA 118.86 ECC .31877

RP 107,63 LAP .95 LOW_ 92.66 VP 36.737 GAP 17.77 ATP 90.56 TAL 150,B8 TAP 91.35 RCA 8I .rJ}

RC 200.549 GL -4.07 CP -I!.SH 7AL 42.74 ZAP 168,92 ETS 265.77 ZAE 130.65 ETE 190.0] ?AC 173.79

PL ANE TOCEN'rR IC CONIC

C} 47.816 VHL 6.915 CLA 17.99 RAL |10.60 RAO 656_,8 VEL 13.007 PTH 2.97 VHP 11.603 OPA 12,73 RAP 91 .82 ECC J .7869

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A]_ATH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 6 12 26 }0?7.84 -27.82 98.45 355.ZO 84.5] 7 2 53 2427.8 -28.29 89.8?

90.00 23 6 Z 4478,75 8,91 187.66 944.57 63.01 14 20 41 3EI78.8 5.22 180.92

1{')(]o00 7 44 24 Z731.25 -29.58 76.81 355'98 85.45 8 29 55 2131.3 -29.89 68.02

IO0.O0 0 ZO 4! 4Z50.56 10,47 170.06 943.74 61.84 I 31 31 9650.6 6.63 163.38

110.00 9 15 54 2444.98 -94.I9 55.38 955.69 87,96 9 56 99 1845,0 -34.(]4 46.J3

110.00 1 5 40 4109.6] 14.43 157,05 34|,43 58.61 2 14 IO 3509.6 I0.18 150,53

DIFFERENTIAL CORRIECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERtAINATIC_ ACCURACY

TCE-J ,J952 TRA 5.8OI4 TC3-J .8J66 BAU 1.16J6 S6T 5730.E S6R 426.4 $69 |19,9 ST J81_.5 SR 32A.8 SS 50?,7
RDE .3783 RRA .9Z5! RC5 -.0415 rAu .00979 RRT .5179 RRF ._008 RTF .9617 CRT -.3083 CRS .3746 CST -.9972

FCE -.3657 FRA 1.5288 FC3 -.I777 BSP I89J! _ 5746.0 RL_'3 ,0009 R13 .9617 LSA I883.A MSA 909.9 SsA 12.3

6EE 1.7537 BRA 5.8105 BE3 1.817! FSP -408 5GI 5794.4 S_2 964,4 THA _._72 ELI 1815,4 EL2 908.5 ALF 176.74

INC 1,1040 VI 30.112

APO 156.69 V2 3S.209

ETC 29.14 CLP 178.47

LAUNCH DATE FEB _'1 1969 FLIGHT TIME ZOB,(]_ ARRIVAL CATE SEP 17 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP J07.60 LAP I.I9

RC _O2.227 GL -4.66

PLAME TOCENTRI C CONIC

C3 54. _&04 VHL 7.403
LNCH AZMTH LNCH TIME

90.00 6 27 59

90.00 23 4 29

100.00 7 59 lI
10(3.00 0 19 54

JIO.00 9 _9 7

1 I0.00 I 6 28

DISTANCE 597.778

LOL 151_.19 VL 15.990 GAL 19.27 AI'L 91.36 PICA 303.70 _AA I18.66 ECC .33235 INC I .3632 Vl }O.117

LOP 95.90 VP 36.719 GAP I8.69 AZP 90,76 TAL |49,59 TAP 93,_8 RCA 79._9 APO I58.lO vZ 35.217

GP -11.99 ZAL 41,O_ ZAP |68,35 ETS L=60.90 ZAE |30.54 ETE J89.83 ZAC I7! .66 ETC 24.O2 CLP 177.51

OLA 17.13 RAL 1|2.36 RAO 65C_.0 VEL 13.273 PTH 2.43 VHP 12.I53 OPA J3.01
L-I TINE INJ LAT INJ L_ INJ RT ASC INJ AZMTH INJ TINE PO CST TIM

30_9.21 -27.81 98.55 359._1 84.46 7 18 29 2479.Z

4545.20 10,94 191.49 346.28 63.72 24 20 14 3945._

Z795.14 -_9.55 77.10 359.39 85.30 B 44 46 Z135.I
4914,51 12.50 173.72 347.48 62.62 | 31 49 3714.5

2453.77 -34.II 56.06 359.72 87.5§ I0 I0 0 1853.8

,IJ68.65 I6.49 160._ 345.L=0 59.63 2 15 57 356(_.6

EIFrERENTIAL CORRECTION5 MI0-COURS{ EXgCUTi_ ACCURACY

TCE-I.AIZ3 TRA 6.9289 TC_-1.5960 BAU 1.1256 S6T 571_.8 _ 4Og.5 S_3 116.4

ROE .3900 RRA .9365 RC3 -._03_I FAU .00835 RRT ._0_ _ .4876 RTF .9651

F_E o.4010 FRA I .6005 re3 -.19L_0 B_P 18942 _ 57Z7.4 R_3 .0OO9 RI3 .9651

80E I .4652 BRA 6.3372 BE3 I .5363 FSP -996 $61 5716.5 S62 353.6 THA 2.07

RAP 94.11 ECC 1.9019

INJ 2 LAT INJ 2 LCING

-78 .Z9 89.97

7.37 184.68
-79.89 68.31

6.73 166.96

-34.07 46.82

12.34 153.74

ORBIT DETERMINATION ACCURAC¢

ST 1887._ SR 312.7 SS 5_?._
CRT -.3457 CRS .3976 CST -.9982

L5 't I961.6 MSA 793,9 SSA 11.7

ELI I_190.9 EL_ 292.9 ALF 176.64

L_UNCH _ATE FEB 21 1969 FLIGHT TIME 210.00 ARRIVAL DATE SEP 19 1969

HELIOCENTRIC CONIC DISTANCE 601.880

RL 147.96 LAL .00 LOL J52.19 VL 25.954 GAL 14.54 AZL 91.64 MCA 306.93 SMA

RP 107.$8 LAP 1.3! LOP 99.13 VP 36.701 CAP 19.70 A_P 90.99 TAL 148.37 TAP

RC 203.880 Gc -5.20 GP -11.71 ZAL 39,45 ?AP 16_.27 £TS 255o88 7AE 130.38 ETE

PLAN_TOCENTRIC CONIC

C3 63.123 VHL 7.94_ CLA 16.35 RAL 113,96 RAO 6569.2 VEL J3.582 PTH _.48 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH

90,00 6 42 1 _34.31 -27.78 98.92 3.1_ 84.27

90,00 ?3 3 l0 4609.I2 J2,84 195.22 351.96 64.54

I00.00 8 I_ 32 2742,39 -29.51 77.63 3.30 8_.02

100,00 0 19 16 4376.27 14,40 177.32 35J,17 69.52

110,00 9 41 6 _465.}O -34.07 56.96 3.67 87.02

11_,00 1 7 1? 4_26.13 16.44 169.7! 948.95 60,69
DIFFERENTIAL CCRRE_-'9"IONS MI0-CCURSE EXECUTION ACCURACY

TCE-J.64D? TRA 6.8959 TC3-1.2794 BAU 1.0799 SGT 5691.3 SGR 991.4 S_3 II�.!

RCE .4078 RRA .3455 RE3 -.0239 rAu .006,q9 ART .4845 RRF .ATL=O RTF .9686

rCE -.4363 FRA 1,678! FC3 -.09A5 BSP 1_94_ SGB 5704.7 R'Z3 .OOI_ RI3 .9687

eOE 1.6_89 BRA 6.9(346 BC3 1.7797 FSP -385 $61 5694,5 SG_ 54_.2 THA 1.92

UB.4T ECC .34799 INC |.6478 vJ 30.112

95,30 RCA 77.24 APO 159,69 v2 35.2?5

189.6_ ZAC 169.$2 ETC 21.05 CLP 176,52

]2.763 DPA 13.23 RAP 96.36 ECC 2.0389

INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

7 32 35 _434.3 -28.2_ 90.29

24 20 0 4009.1 9.31 188.37

8 58 15 21A2.4 -29._9 68.8_

I 52 13 3776.3 I0.73 ;70.4s

|0 22 lJ |865.3 -34.]1 47.72

2 17 38 3626.1 I4.40 156.9_

ORBIT DE TERMINATION ACCURACY

ST 1954.5 SR 300,7 SS 54?.6

CRT -.37H4 CRS .41_3 CST -.9988

LSA 7031.6 MSA 278.5 SSA ]1.1
ELI 1957.9 EL? _77.9 ALF 176.60

LAUNCH DATE FEB 21 |969 FLIGHT TIME 212.00 ARRIVAL DATE SEP 21 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP 107.56 LAP 1.49

RC _05.508 CL -5.69

PLANE TOCENTR[C CONIC

C3 73.080 VHL 0.549

LNCH AZMTH L_H TIME
90.00 6 54 }6

gO.O0 23 ? ?

100.00 8 _4 32
100.00 0 1_ 49

110.00 9 51 54

110.00 l 7 r>O

OIFFERENTIAL CORRECTIONS

TEE-1.8769 TRA 7.51_9 TC3-I.0448 BAU 1,0_9

RCE .4169 RRA- .3513 RE3 -.0168 FAU .0053_

FOE -.4711 FRA 1,7636 FC3 -.0630 BSP 1884J

ODE 1.9727 BRA 7.5_1! BC3 1,0450 FSP -372

OIST_NEE 605.659

LCL 152.19 VL 25.9L_O GAL 15.93 AZL 91.95 HCA 310.16 S_A lIB,28 ECC ,36544 INC 1.9473 vl _3.117

LOP 102.37 VP 36,684 GAP L:_O,8_ AZP 91,_6 TAL 147,25 TAP 97.42 RCA 75,06 APO 161.51 V? 35.252

GP ol1.0A ZAL 38.04 ZAP 168.O6 ETS 250.77 ZAE 110.17 ETE 189.42 7AC |67.40 ETC 19.I4 CLP 175.48

OLA 15.62 RAL 115.39 RAO 6569.4 VEL 19.944 PTH 2.54 VHP 13,445 0PA 13.41 RAP 98.5H ECC ?.?027

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

}O47.64 -27,72 99.52 6,91 83,98 7 45 19 2442.6 -78.27 90,90

4670,47 14.60 198.86 955.57 65.47 _4 J9 53 4070,5 11.17 191.86

2757.59 -_9.45 78._ 7,10 84.63 9 10 25 215_,6 -?9.88 69.6i

4495.75 16.18 1_.84 954,81 6A.52 I 3_ 39 3835.8 17.62 173,87

_479.73 -34,01 58.05 7,5_ 86,38 IO 33 14 1879.2 -34.14 48.80

4281 .87 20.27 167.00 35_,65 61 .86 ? 19 12 3681 .9 16.35 160.07
M_O-COUR,SE EY_CUTION ACCURACY OR61T DETERMINATION ACCURACY

56T _666,6 S_R 372.4 SG3 109.9 ST 2011.4 SR ?88.9 SS 563.5

RRT .4635 _ .4598 RTF .9722 CRT -.4069 CRS .4369 CST -,9993

SGB 5678,9 R'?5 .0019 RJ3 .9727 LSA 2092.1MSA 263.8 5SA J0.6

561 5669.3 SG? 329.8 THA 1.75 ELl _]14.9 EL2 ?63.5 ALF 176.60

1fl62



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69)

LAUNCH CATE FEe 21 1969 VL]6HT TIME 214.00 ARRIVAL OATE SEP 23 1969

HELIO(ENTRIE CLINIC CISTANCE 6(]9.0]8

RL 147.96 LAL .00 LOt 152,19 VL 25.887 GAL 17,46 AZL 92.28 HEA 313.40 SHA 118.10 ECC .38497 INC 2.2824 vl 30.J17

RP 107.54 LAP 1.66 LOP 105.6! VP 36.666 6AP 22.08 AZP 91.57 TAL 146.26 TAP 99.65 RCA 72.64 APO 163,57 V2 35.238

RC 207.111 6L -6.12 GP -10.89 7AL 36.78 ZAP 167,76 £TS 245.63 ZAE 129.90 ET£ 189.21 7AC 165.33 £7E 17.82 (LP 174.38
PL}NIETC_ENTRIC CL"_IIC

C3 85.068 VHL 9,123 CLA 14.96 RAL 116,66 RA0 6569.7 VEL 14.367 PTH 2.61 VHP 14.210 OPa 13.54 RAP 100.75 ECC 2.4000

LNCH AZMTH LNCH TINE L-| TIMC INJ LaT INJ LONG ZNJ RT aSC INJ aZNTH INJ TII_ PO CST TIN TNJ 2 LaT [NJ 2 LONG

90,00 7 5 47 3053.78 -27.64 100.33 10.56 83.58 7 56 41 2453.8 -28,24 91.71

90.00 23 1 1 4729.11 16.25 202.40 359.10 66.47 24 19 50 4129.1 12.91 195.29

100.00 8 35 13 _765.34 -29.37 79.32 10.77 84.15 9 21 19 216fi.3 -29.87 70.55

IOO.O0 O 18 JZ 4492.79 17.82 184,29 358._6 65.59 I 33 4 3892.8 14.37 177.19

110.OO 10 I 33 2495.25 -33.94 59.29 11.25 85.65 I0 43 8 1895.2 -34.17 50.05

110.00 1 8 22 4335.65 21.96 170.26 356.25 63.12 E 20 37 37_5.6 18.17 163.17

CIFF£RENTIAL CORRECTIONS HIgoCOURS4E EXlECUTION ACCURAC¢ CRBIT 0ETERt4INaTION aCCURaCY

T0[-Z.1323 TRh 8.1768 TC3 -.8_54 BAU .9_0_ SGT 5636.8 $6R 352.2 $63 106.8 ST L=060.3 SR _77.1 SS 586.1

ROE .4324 /eRA .3529 RE3 -,0109 FAU .00372 RRT .4374 RRF .4304 RTF ,9757 CRT -.4351 CRS .4569 (ST -.9995
r0E -,5083 FRA 1.8561 rE3 -.0376 6SP 18838 _ 5647.8 R_3 .0025 R13 .97§7 LSA 2145.4 NSA 249.2 SSa lO.O

8CE Z.1757 8Ra 8.1845 BE3 .8355 FSP -362 $61 5638.9 $62 316.6 THA 1.57 ELl L=06_.8 EL2 249./ ALF 176.60

LAUNCH OATE FEB 21 1969 FLIGHT TIE 216.00 ARRIVAL OaTE SEP 25 1969

HELIOCENTRIC CONIC

RL 147.96 LAL .00

RP 107.53 LAP 1.82

RC £'08.690 GL -6.51

PLANE TOCIrNTR I C CONIC
C3 99.606 VHL 9.980

LNO-4 aZHTH LNCH TIE

90.00 7 15 35

90.OO 23 0 3

100.00 8 44 36
]O0.OO 0 17 39

1 IO.OO 10 10 1

110.00 ! 8 44

01FIrER1EN TIaL CC_;'/_E( T IONS

TO£-2.40]_ TRa 8.8996 TC_ -.647_? BaU ,8618

ROE .4496 RRa .3493 RE3 -.0061 FaU .00196

FOE -.5468 FRA 1.9fl83 Ire3 -.0170 6SP 18812

80E 2.4449 BRa 8.9065 8(3 .6472 FSP -_5_

0IST_N_E 611.874

LCL 152.19 VL 25.856 G_L 19.|6 AZL 92.66 H_A 516.6_ SMA 117.93 ECE .40691 INC 2.6554 Vl 30.11_

LOP 108.86 VP _6,6_0 GAP 23._O _ZP 91.93 T_L 145.40 TaP 10"_.03 RCA 69.95 APO 165.92 V2 35._43

GP -10.74 Z_L 35.69 Z_P 167.31 ETS 240.53 Z_£ 129.56 ET£ 188.98 ZaC 163.32 ET( 16.88 CLP 173.21

OLA 14.37 RAL 117.77 RA0 6569.9 V_L 14.664 PTH _.68 VHP 15,073 OPa 13.63 RaP 102.65 ECC 2.6393
L-I TIH_ INJ LAT INJ LONG INJ RT A,_ INJ A_4TH _NJ TII,_ POEST TIM INJ 2 LAT /NJ 2 LONG

_067.34 -27.53 101.31 14.05 83.10 8 6 43 _467.3 -_8.20 92,70
4784.86 17.71 'L_05.8_ 2.51 67.54 24 19 46 4184.9 14.52 198.60

2780._8 -29.26 80.42 14.28 83.58 9 _ 56 2180.3 -29,84 71.66

4547,15 19._1 187.6_ 1.79 66,73 I _3 26 _947._ 16.00 I80.41

2513.03 -33.84 60.67 14.0_ 84.64 10 5_ 54 J91_.0 -34.18 51.44

4387.17 23.51 I73.45 359.75 64.44 2 21 51 3787.2 19.87 166.20

MI0-CCURSE EXECUTION ACCURACY OR61T OETERNIN_TION aCCURaCY

$6T 5602.5 $6R 3_1.1 $63 103.9 ST 2099.6 5R _63.3 SS 610.6

RRT .4051 _ ,4009 RTF .979_ CRT -.4626 CRS .4773 (ST -.9997

5612._ R'Z3 ._033 RI3 .9792 LSA 21_.1 HSh _35.1 5Sa 9.4

$61 5604.1 $6_ _02.6 TH_ 1.38 ELI _103.3 EL2 235.0 aLr 176.61

L4UNEH 0_T[ FEB ?1 1969 FLIGHT TIE _18,00 aRRIVAL C_ TE SEP 27 1969

HELIOCENTRIC CONIC

RL ]47.96 LAL .OG LOt. 152,19 VL

RP 107.51 L_P 1,98 LOP 112.10 VP

RE 2]0.244 GL -6.86 GP -10.60 Z_L

PLAN_TOCENTRIC CONIC

C3 117,376 VHL 10.834

LNCH a/MTH LNCH TI_

90.00 7 24 J

90.00 22 59 5

100.00 8 52 39

100.00 0 J7 3

110.00 10 17 17

110.00 1 8 55

CIFFERENTIaL CORRECTIONS

TOE-_,6916 TRa 9.6898 TC3 -.4788 8au .7§13

ROE .4692 RRa ,339_ RE3 -._0_4 FAU-.O000I

r0£ -.5875 FRa 2.07_0 RE3 ,0(901 85P 18761

80E 2.7322 8R_ 9.6957 8C3 .4788 FSP -343

0ISTaNC£ 61_.086

25.827 GaL 21,06 aZL 93.08 t'_a 319.87 SM4 117.77 ECC .43165 IN( 3.0760 Vl 30.112

36.633 G_P 25.11 AlP 92.35 TAL 144.71 TAP 104.58 RCa 66,94 _PO 168.61 v2 35.248

34.78 ZaP 166.7_ ETS _35.51ZaE 129.13 £TE 188,7_ Z4C 161.38 ETC 16.18 CLP 171.95

CL_ 13.84 RaL J18.71 RaC 6570._ VEL 15.450 PTH _.76 YHP J6,053 CPa 13.68 RaP 104.87 EEC 2.9317

L-I TD4[ [NJ LAT INJ LONG INJ RT as_ INJ AZNTH INJ TII_ PO CST TIM INJ 2 LaT INJ 2 LONG

3082.98 -_7.40 102,43 17.36 82.55 8 15 24 2483.0 -28.15 93,84

4837.4? 19.05 209,10 5.76 68.64 24 _9 42 4_37.4 15,98 201 ,77
2797.09 -29,1_ 81.65 17,60 8_.94 9_9 16 _197.1 -29.79 72.91

4598.54 20.66 190.85 5.08 67.91 I 33 42 3998,5 17.48 183.50

2532.29 -33.71 6_.16 18,22 83.97 10 59 29 1932.3 -34.18 52.95

4436.11 24.91 176.56 3,11 65.80 2 22 51 3836.1 21.43 169.14

HI0-COURE EXECUTION _CCURAC_ ORBIT OETERNINaTION _CCURaC¢

SGT 5563.8 $6R _09.4 $63 101._ ST 2179.3 SR 254.2 SS 637.5

RRT ._645 RRF ._6_0 RTF .9824 CRT -.4903 CRS .4990 CST -.9998

S(_ 5572.4 R23 .0043 RJ3 .9824 LSa Z_Z6.Z RSa 221.2 SS_ 8.3

$61 5564.9 $62 E_.I TH_ 1.16 ELI 2133.0 EL2 221.2 _LR 176.61

L_U_CH CaTE FEB 21 1969 FLIGHT TIME L=20._ _RRIVaL O_TE SEP 29 1969

HELIOCENTRIC CONIC

RL 147.36 LAL .00

RP I07.50 LaP 2.14

RC 211.773 GL -7.16
PLaNETOCENTRI_ CONIC

C3 139.288 VHL 11.80_
LNCH AZHTH LNCH TINE

9O.00 7 30 59

90.00 2_ 58 4

IO0.O0 8 59 20

100.00 O 16 _1

110,00 10 _3 18

110.00 1 8 52
CI/FERENTIAL CORR1EETIONS

TOE-_.9948 TR410.5607 TO3 -.3279 BaU .6106

ROE ,4916 R_ .3209 RE3 .000_ FAU-.00_33
FEE -.6Z99 FR4 2.20_6 FC3 .014§ 8SP 18589

8OE 3.0349 8R_10.5656 8C3 .3279 r,sp -332

DISTANCE 615,477

LOL 137.19 VL 25.799 GaL 23.19 _?L 93.56 H_a 323.10 D4a 117.63 ECC .45966 IN(
LOP |15.34 VP 36,618 6_P 26.95 a2'P 92_85 TaL 144._4 TAP 107.34 RCa 63.56 a_

OP -10.47 ZaL 34.04 ZAP 165.96 ETS 2_0.63 ZAE 1_8.59 ETE 188.50 ZaC 159.55 ETC

3.5572 VJ _'3.112

171.70 v2 35.252

15,67 CLP 170.59

0La 13,38 R_L 119,45 RAD 6570.5 VEL 16.144 PTH _.84 VHP 17.173 0Pa 13.71 RaP 106.78 ECC 3.2323

L-I TIh_ INJ LaY INJ LCNG INJ RT aS_ ZNJ A_TH INJ TIME PO CST TIH INJ 2 LaT INJ 2 LON6
3100.40 -27.24 103.68 20.43 81.95 8 _ 40 _500,4 -_8.07 95.11

4886.44 20.23 _12._! 8.82 69.76 24 19 30 4286.4 17.30 204,76

2815,50 -_8.96 83.00 L_0.70 8_.25 9 46 15 2_15.5 -29.73 74.28

4646.fl7 21.86 193,9"Z 8.16 69.09 I 33 47 4046.6 18.82 186.44

2552.75 -33.55 63.74 21.39 83.05 11 5 51 1952.8 -34.15 54.54

4482.09 26.16 179.55 6._8 67.17 2 23 34 3882.1 22.84 171.97

HIO-COUR._ EY_CUTION aCCURaCY ORBIT 0ETERNINaTION _CEURaC¢

,S6T 5_1.4 SGR 287.4 $63 98.6 St _148,0 SR 243,5 5S 667.3

RRT .31_9 RRr .3141RTF .9855 CRT -_5183 CRS .5219 CST -,9399

568 5328,9 R23 .0053 R13 .9855 LSa 2Z52.8 MS_ 207,8 SS_ 8.3

SCI 552_.1 _G_ _T3.0 THA .94 ELi 2151.7 EL2 207.8 _LF 176.61

1863



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69}

•LAUNCH CAT[ fEB 22 J969 FLIGHT TZN[ ?O.00 ARRIVAL CA TE NAY 3 1969

H£LICX:ENTRIC CCIN[C 0ISTAN_E 188.787

RL 148,00 LAL .00 LOL 153.E0 VL 27.321 GAL -8.93 AZL 88.90 PICA 84.46 SNA 126.75 EC( .22694 IN( ].0964 vl 30.106

RP I08.41 LAP 1.09 LOP 237,66 VP 37.433 GAP -10.18 AZP 89.89 TAL 2|4.22 TAP 298.68 RC4 97.99 APO 155.52 v_ 34.954

RE 54.398 GL 5.Z9 GP 16.77 ?AL 1_.66 ZAP 22.33 ETS ]15.73 ZAE 146.7Z ETE J9.4] ZAC 127.66 ETC 149.09 CLP -14.96

PLANETC, CENTRIC COMIC
C3 31.391 VHL 5.603 DLA 7.71 RAL 4.49 RAD 65r_o} VEL |2.360 PTH 2.23 VHP 7.397 DPA 29,47 RAP 34.24 £CC 1.5166

LNCH ATNTH LNCH TIM_ L-! TIME IN! LAT IN! LONG |NJ RT AS( IN! A214TH |NJ TIME PO (ST TIM IN! Z LAT IN! Z LONG

90.00 0 34 57 2566.40 -26.26 65.03 236.24 100.99 I 17 43 1966.4 -24.48 56,8?

90.00 14 Z9 1 4728,0] 16.2t3 _02.33 231.66 66.45 J5 47 49 4J28.0 12.88 195.Z3

100.O0 2 0 0 2292.09 -27.53 44.57 235,95 |02.|2 2 _18 12 1692.! -25.§9 36.3t

100.00 15 46 39 4477.57 17.39 183.36 23J.11 65.29 J7 ! 17 3877.6 13.91 176.30

110.00 ] 16 43 L_052.O2 -30.95 25.38 234.99 105,29 3 _0 55 1452.0 -26.54 17.01

I10.00 16 46 26 4290.40 20.54 167.51 LP_9,46 62.05 !7 57 56 3690.4 !6.64 16G.56

0IFFERENTIAL CORRECTIONS N_0-COIJ_,_ £_EEUT|ON ACCURACY ORe|T OETERN_NATION 4CCURACV

TO[ -.1816 TRA -.2978 TC3 .4510 BAU .21_32 SGT 619.9 S_ 467,0 S(,3 |28.2 ST 207.9 SR 353.3 SS 143.3

ROE -.3388 RRA .2236 RC3 .1890 FAU ,04597 RRT ._470 RRF -.4685 RIT -.6|43 CRT .7_02 (RS -,7158 CST -.9613

FOE -.J834 FRA -.]725 r(3-1.2678 BSP 1756 SGB 776.2 R_3 -.0867 RI3 -.6663 LSA 4J1.0 HSA |]7.0 SS4 30.5

_3E .3843 8RA .3724 eC] .4890 FSP -330 tK, l 657.0 _2 413,3 THA 25.20 ELi 393.7 £L2 !J4.3 ALF 61.56

LAUNCH DATE FEB 22 1969 FLIGHT TZME 72.00 ARRIVAL DATE HA_ 5 1969

_LIOCENTRIC CONIC DISTANK:E 195,544
RL 148.0(_ LAL .00 LOL !53.20 VL 27.468 GAL -8.87 _Z_. 89.09 PICA 81.65 SM_ 127.73 £(( .21992 IN(.

RP 108.45 LAP .9] LOP 240,85 VP 37.528 GAP .-9.3| A_ 89._ TAL 2|3.67 TAP 303.31 REA 99.64 APO

RE 56.186 CL 4.49 GP 17_90 ZALJ47.03 ZAP _5.09 ETa 319.33 ZAE i46.24 ETE 21.82 ZAE 127.24 £TC
PL4NETC_ENTR_C CONIC ........

C] 30.364 VHL 5.510
LNO=I AZMTH LNCH TIM_

gO.OO 0 41 5

90.00 ]4 16 ! 4759.07 !7.04 204.23 230.43 67,03 15 33 20

10(3.00 2 5 30 2246.36 -L_6.84 41,35 233.92 103.68 2 42 56

JO0.O0 !5 34 17 4506.59 18.20 J85.|3 L_9.89 65.87 16 49 24

110.OO 3 20 47 2010.75 -30.17 _.42 23_.88 106.89 3 54 18
110.00 16 35 29 4314.97 21.3] |lr_._ _8._0 6_.62 17 47 24

OIFFERENTI4L CCRRI[CTIONS NIO-COIJR$1_ _Y_.CUTION ACCURACY

TOE -.J674 TRA -.2846 TC3 .4747 BAU .2|3_ SGT _6.6 S(_R 485.7 $G3 144.6

ROE -.3236 RRA .2347 RC3 .2265 FAU .0_O58 RRT .38|2 RRF -.3223 RTF -.6206

FOE -.24_ FRA -.4385 FC3-1.442l _SP 1855 _ 792.8 _3 -.0997 R13 -,6861

_OE .]643 _RA .3689 8C3 .52_0 FSP -_82 _GI 674.0 _2 417.4 THA 27.97

.9||5 V! _O,J06

155.82 V2 34.942

14_.Ei CLP -!7.88

OLA 6.47 RAL 3.63 RAD 6568.2 VEL 12,318 PTH E._VHP 6.952 DPA 50_62 RAP 34.0! ECC _J.4997

L-I TIME _HJ LAT IN! LONG _NJ RT A_ ;NJ _]NTH _Nj TIME PO CST T_N IN! 2 LAT IN! 2 LONG
25lB.65 -25.60 61._ 234.24 102.54 1 2_- 3 _918.? -2].61 53.58

4159.1 13.78 197.07

1646.4 -24.69 33.20

3906.6 14.79 178.00

1410.7 -27.56 14._O

]715.0 17.48 161.97

CReIT DETERNIN_TION ACCURACY

ST 196.3 SR 344,5 $S 175.2

CRT .7705 (RS -.7415 CST -.9700

LSA 408.2 NSA 142.5 SS_ 3_.5

ELl 379.9 £L2 ]13.5 4LF 63.78

L_UNCH DATE rE8 2_ 1969 FLI(_IT TIME 74.00

HELIOCENTRIC CONIC D|$TANCE _02._78

RL 148.00 L4L ._ LOt. 155.20 VL 27.597 GAL -8.83 AZL 89.27 PI(A 90.83 S_4_

RP 108.49 Lk_ ,73 LOP 244.0] VP 37.612 GAP -8.49 AZP 90.01 TAL 2!7.0_ TAP

RE 58.051 _L 3.66 GP 19.14 ZAL 148._7 ZAP _$.05 ET$ 322.]9 ZAE 145.91 £TE

PLAI_TOCENTR[C CONXC
C3 29.507 VHL 5.432 GLA 5.24 RAL 2.89 RAD 6_6_.2 VEL !Z.283 PTH 2.21 VHP

LNCH ATMTH LNCH T[NE L-| T_ME [NJ LAT |NJ LONG IN! RT A_ _NJ AZNTH _NJ T|ME

90.00 0 47 32 2472.65 -24.88 58.5| 232.49 |03.98 I 2B 45

90.00 14 3 43 4790.71 17.87 ZO6.|8 229.43 67.66 15 23 34

100.00 2 11 2! 2_O2.]2 -26.09 38.28 232.14 105._3 2 48 3

IDO.O0 ]5 22 35 4536.28 19.02 !86.96 _'_8.91 66.50 16 38 !J

110.00 3 Z5 15 1971.02 -29.35 19.62 231.03 108.36 3 58 6

110.O0 16 25 10 4340.34 22.10 170.54 2"17.37 63.23 !7 37 31

ARR|V4L CATE NAY 7 1969

|28.61 ?CO .213"B4 INC .7276 vJ 30.106

307.66 RC_ 101.11 _PO 156,11 v2 34.929

24.49 Z_C 126.61ETC 147.38 CLP -20,95

0IFFER1ENTI4L CORRECTIONS NIO-COL_,_ £_(UTICIN ACCURACY

TOE -.1553 TRA -.2760 TC3 .4898 BAU .2204 SGT 62_.8 S_ _.3 _3 |62.5

ROE -.306_ R_A .2471 RE! .]&q6 FAU .05559 RRT .4122 F_F -.5772 RTF -.6!87

roe -.3109 FR_ -.5084 FC3-!.63!0 BSP J91J s_e 808.6 R23 -.11_7 R!3 -.7032

BOE ,3439 BRt .3704 B(] .5586 FSP -436 SGI 689.5 _2 4L_,4 THA 31.26

LAUNCH 0ATE FEB 22 1969 FLI{a4T TIME 76.00

H_LIO_ENTR|C CON|C 0ISTANCE _08.988

J48.00 LAL .00 kO_. 153.L_3 VL 27.710 GAL -8.78 _ZL 39.46 HC_ 94.01 SMA !29.40 ?CO ,20859 INC .5436
RP 108.5_ LAP .54 LOP 247.21 VP 37.683 GAP -7.713 AZP g0.04 TAL 218.28 TAP 312.30 RCA 102.40 _PO 156.39
RC 59.965 GL 2.78 GP 20.50 ZAL 149.39 ZAP 31.29 ETa 325.03 ZAE 145.75 ETE 27.52 ZAC |25.7_ ETC 146,63

PLAN[TOCENTR_C CONIC
(3 28.789 VHL 5._60LA 4.02 RAL 2._9 RAD 6_.2 VIEL |2.254 PTH 2.'ZO VHP 6.!62 OPA ]3.03 RAP ]2.88

LNCH AZMTH LNCH T_ME L-| TiME ZNJ LAT INJ _ JNJ RT A,S_ _NJ A_4TH _NJ TIME PO CST T_M _NJ 2 LAT

90.00 0 54 19 2428.26 -24,11 55.49 230.97 ]05.31 | 34 48 |828.3 -21.7P

_0.00 _3 52 6 4022.78 Js.r_ _.la 228.65 6_.33 |5 |2 29 4222.8 15.58

100.00 2 17 33 2159:82 -25.30 35.37 230.60 106.47 2 53 33 1559.8 -22.80

1OO,00 15 11 34 4566.45 19.63 188.83 228.15 67.16 16 27 40 3966.5 16.56
110.00 3 30 6 1932.72 -28.50 16.96 229,43 109.73 4 2 !9 !332.7 -25.55

110,00 J6 15 30 4366.32 _"Z,89 172.15 226.66 63,89 17 28 16 3766.3 J9.19

0IFFER1ENTI4L CORK_CTION5 MID-CCIJR_E E_CUT_ON ACCURAC_

TOE -.14_8 TRA -.2704 TEl .4974 BAU .2L_8 S(,T 626.4 _ 536.2 SG3 182.2

ROE -.2878 RR4 .2610 RC3 .3|60 FAU .06108 RRT .4386 RRr -.6122 RTF -.61!1
F_E -.]897 FRJ -.5836 fC3-l.B366 BSP 1967 _ 8_4.5 Rf3 -,|3!4 R|3 -.7214

BOE .3218 _R_ .3759 6C3 .589_ FSP -498 S_! 704._ _2 428.4 THk 35.21

6.5410PA 31.80 R_P 3].57 ECC 1,4856
PO (ST TIM ZNJ 2 LAT IN! _ LONG

1872.7 -22.71 50.51

4190.7 14.68 198.95

1602.3 -23.76 30.Z6

3936.3 15.68 179.76

1371.0 -26.56 11.54

3740.3 18,]] 163.44

ORbiT OETER14INATION 4CCURAC_

ST 186.5 S_ 353.2 SS 208.7

CRT .7447 (RS -.7555 CST -,9731

LSA 407.6 MSA 148.8 SS_ 3Z._

ELI 364.4 EL2 11].8 _LF 64.74

ARR|VAL CAT£ MAY 9 1969

VJ _.106

V2 34.917

CLP -24.1_

ECC 1.4738

IN! 2 LONG
47.59

27.=7

181.56

9.03

!64.96

ORBIT 0ETERMINATICN ACCURACY

ST 177.2 SR 318.7 SS _45,0

CRT .7099 CR$ -.7607 CST -,9719

LS4 409.6 _S_ 155.4 SSA 3_.6

ELI ]46.1 EL2 114.9 4LF 65,61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-691

LAUNCH CATE FEB 22 1969 FLIGHT TINE 78.00 ARRIVAL CATE MAY 11 1969

HELIOCENTRIC CC_N[C 0|STANCE 2|5.672

RL 148.00 LAL .00 LOL 153.20 VL 27.808 GAL -8.75 kZL 89.64 PICA 97.|9 SNA 130.09 ECC .20406 INC .3582 VJ 30.106

RP 108.57 LAP .36 LOP 250.39 VP 37.745 GAP -6.96 A_PP 90.04 TAL 2|9.43 TAP 316.62 REA 103.54 APO 156.63 V2 34.906
RE 61,981 GL 1.86 GP 21.98 ZAL ]50.37 ZAP 34.73 ET8 327.40 ZAE J45.65 £TE 30.95 ZAC 124.72 ETC J45.99 CLP -27.59

PLANETOC£NTRIC CONIC

C3 28.183 VHL 5.309 0L4 2.8J RAL |.81 RAO 65_.1 VELJ2.229 PTH 2.20 VHP 5.81_ 0PA 34.30 RAP 31 .92 ECC 1.4638

LNO4 AZNTH LNCH T|NE L-I TIN[ IN| LAT |NJ LONG ZNJ RT AS( IN| AZNTH IN| TINE PO CST TZM IN| 2 LAT |NJ 2 LONG

90.00 I 1 28 2585.28 -23.3l 52.59 _'d9.69 106.53 | 41 13 1785.3 -_0.82 44.81
90.00 13 41 l0 4855.14 19.48 210.22 228.08 69.04 15 2 6 4L_J5.! 16.46 202.84

100.00 2 24 7 2118.69 -24.48 52.59 LP'_9.30 107.7! 2 59 26 1518.7 -21.fl3 24.80
100.00 J5 : I 12 4596.97 20.62 190.75 L_7.60 67.87 |6 J7 49 3997.0 17,44 163.40

110.OO 3 35 LP'd 1895.68 -27.62 14.44 L_'28.07 J10.99 4 6 58 1295.7 -24.52 6.64

110.00 16 6 27 4392.74 23.67 |73.80 L_6.|5 64,59 17 19 40 3792.7 20.05 166.55

OIFFER[NT|AL CORRECTIONS N|0-COI,,_E EXECUTION ACCURACY CRTIT OETERNINATION ACCURACY

TC£ -.1 535 TRA -.2689 TC3 .4964 BAU .233J S_T 618.9 _ 5?0.2 5G3 203.6 ST J69.2 SR 301 .J SS 283.6

ROE -.Z661 RRA .2763 RC3 .3690 FAU .06699 RRT .4566 _ -.6854 R1T -.5958 CRT .6630 ORS -.757fl CST -.9668

FOE -.4797 FRA -.6622 FC3-2.0577 85P 20_ _ 84|.5 R_3 -.J448 R|3 -.7415 LSA 415.4 N$A 161.5 554 52.7

I_E .2977 6RA .3856 8C3 .6186 F.SP -565 S(,I ?|9.6 S¢2 436.3 THA 39.91 EL/ 324.8 EL2 117.4 ALF 66._

LAUNCH OATE FEB 22 1969 FL|(_4T TINE _0,00 ARRIVAL DATE HAY |3 J969

/-_LIOCENTRIC CONIC

RL |48.00 LAL ,00

RP 108.60 LAP .|7

R( 64.032 GL .89

PLANETC_ENTRJC "CONIC

C3 27.669 VHL 5.260
LP¢C.J"IAZMTH LNCH T|IN_

90.00 1 9 0

90.00 13 30 53

IO0.O0 2 31 5

100.00 14 51 29

110.O0 3 41 3

110.00 15 58 0

DISTANCE E22.327

LQ. 153.2010 VL 27.892 GAL -8.71 AZL 89.83 _ 10(3.37 S_A 130.69 ECC .20017 INC .1697

L_ 253.57 VP 37.796 GAP -6.25 AZP gO.03 TAL 220.4_ TAP 320.81 RCA 104.53 APO 156.85
GP 23.58 ZAL 151,20 ZkP _._ ETS 329.59 ZA£ 145.64 £TE 34.84 ZAC 123.44 ETC 145.47

0LA J.6J RAL 1.47 RA0 6568.| V[L J2.208 PTH 2.19 W'#P 5.504 OPA 35.60 RAP 30.67

L-| TINE IN| LAT |NJ _ IN| RT ASC |NJ AZNTH IN| 7IN([ PO CST TIM IN| 2 LAT

2343.49 -22.47 49.82 2"28.63 107.69 i 48 3 1743.5 -19.84

4887.7_ 20._7 212.L_9 LP'd7.TJ 69.79 14 52 21 4287.8 17.33

2078.70 -23.63 29.93 228.2| 108,87 3 5 44 1478.7 -20.83

4627.77 21.40 192.71 2_7.25 68.62 16 8 37 40_?.8 18.31

1859,71 -26.72 12.03 L_6.93 112.16 4 12 3 1259.7 -23.48

44|9._2 24.44 |75.50 225.85 65.32 17 11 40 3819.5 20.91
OIFFER1ENTIAL CCRR[CTION$

TOE -.1242 TRA -.2706 TC3 .48_8 8AU o23_

ROE -.2409 RRA .2933 RC3 .4286 FAU ,07333

FOE -.5832 FRA -.7444 FC3-2.2944 _,SP 2|12

60E .2710 _RA .3991 8C3 .6486 FSP -642

HIOoCOURSE £XECUHON aCCURACY

SGT 606._ _ 6||.8 5¢3 226.8

RAPT .4642 _ -.7359 RTF -.5726
SG8 861.3 R23 -.|507 R|3 -.7658

_1 737.0 _G2 445.8 THA 45.56

Vl _.106

V2 34._94
CLP -31.21

ECC 1.4554
IN| 2 LONG

42.15

204._*

22.25

185.28

4.37

168.14

Cleft DETERflINATION ACCURACY

5T J62.3 ,SR 279.6 5S 525.5

CRT .5993 CR5 -.7441 CST -.9574

LSA 426.2 NSA 166,3 SSA 52.5

ELI 299.8 EL2 121.2 ALF 66.81

LAUNCH 0&TE rE8 22 1969 FLIGHT TIN_ 82.00 kRR|VAL 0ATE HAY 15 J969

HELIC_ENTRIC CC_N_C

RL 14_.00 LAL .O0

RP 108.64 LAP -.02

RC 66.131 GL -.11
PLAN[TC_ENTRIC CONIC

C3 27.227 VHL 5.218

LNCH AZMTH LNCH TIPI_
90.00 I 16 57

9_.00 13 21 12

IO0.O0 2 38 29

IO0.DO 14 42 21

IlO.OO 3 47 11

liD.DO |5 50 9

OIST_NCE 228.952
LOL 155.20 VL 27.964 GAL -8.67 AZL 900.02 H(A 103.54 .S/4A

LOP 256.74 VP 37.839 GAP -5.57 AZP 90.00 TAL 221.33 TAP

GP 25.31 ZAL |5|.89 ZAP 42.26 ETS 331.67 ZAE 145.65 ETE

131.21 ECC .19682 INC .0198 Vl 50.106

324.88 RCA 105.38 APO 157.05 V? 34.803

39.24 ZAC 121,91ETC 145.11 CLP -55.04

CLA .42 RAL |.25 RA0 6568.1 VEL 12.190 PTH 2.19 VHP 5.224 0PA 36.91

L-I TIM_ IN| LAT IN| LONG IN| RT AS_ IN| AZNTH IN| TIN_ PO CST T_M

2302.61 -21.60 47.14 227.77 108.77 I 55 19 1702.6

4920.63 21;02 2|4.40 _7._3 70.58 14 45 12 4320.6

.3039.60 -22.74 27.36 227.34 109.94 3 12 29 1439.6

4658.87 22.16 194.71 227.09 69.41 16 O 0 4058.9

1824.58 -25.80 9.71 226.01 113.24 4 17 35 1224.6

4446.65 25.20 177.24 225.73 66.10 |7 4 15 3846.6
OIFFERENTIAL CORRECTIONS

r0E -.1191 TRA -.2788 TC3 .4637 BAU .2466

ROE -.Z125 RRA .3110 RC3 .4940 FAU .O7983

FOE -.6961 FRA -.8239 FC3-2.5382 BSP _175

OOE .2434 _RA .4177 BC3 .6775 FSP -7|8

NIO-COURS_ EXECUTION ACCURACY

SGT 587.4 S(,R 660.8 SG3 250.7

RRT .4519 RRF -.7803 RTF -.5310
S_8 884.2 R23 -.1493 RI3 -.7916

•_1 756,4 _2 457.8 7HA 52.32

RAP 29.10 ECC 1.4481

IN| 2 LAT IN| 2 LONC

-J8.84 59.55

18.18 ?06.8_

-19.8_ 19.79

19.16 187.20

-22.43 2.18

21.76 169.78
CROIT 0ETERN_NATICN ACCURACY

ST 160.4 SR 255.1 SS 567.9

CRT .520_ CRS -.7174 CST -.9461
LSA 443.2 NSA 169.2 SSA 52.2

EL| 272.8 EL2 128.J ALr 66.57

L_UNCH 0ATE FEB 22 |969 FLI(,HT TIM_ 84.00 ARRIVAL CATE PAY 17 1969

H_EL[C_ENTRIC CONIC

RL 148.(_3 LAL .00 LOt. 153.20 VL 28.024 GAL

RP 108.67 LAP -.21LCP 259.92 VP 37.874 GAP

RC 6_.274 GL -1.16 GP 27.15 7AL |52.42 ZAP
PLANETCX_ENTRIC CONIC

C3 _6.845 VHL 5.181 0LA -.77 RAL

LNCH AZMTH LN_H TIME: L-! TII.( IN| LAT

90.00 I 25 22 2262.34 -20.70
90.00 13 12 5 4953.87 21.76

10(3.OO 2 46 21 200|.10 -21.83

too.oo 14 53 45 4690.35 22.90

110.00 3 5_,47 1790.03 -24._5
110.00 15 42 48 4474.17 25.95

01FFEI_NTIAL CCRR[CTIONS

TOE -.1174 TRA -.2925 TC3 .4283 BAU .2546

ROE -.1795 RRA .3295 RC3 .5656 FAU .08641

FOE -.fl202 FRA -.8994 FC3-2.7865 B.SP 2259

80E .2145 BRA .4405 BC3 .7095 FSP -798

0ISTANC£ 235.547

-8.63 AZL 90.22 /._A 106.72 SHA 131.65 ECC .19393 ]NC .2175 vl 30.106

-4.93 _ZP 89.94 TAL 222,08 TAP 328.80 RCA 106,J2 AI_ 157.1_ v2 34._73

46.33 £TS 333.74 ZAE 145J_0 ET£ 44.J7 ZAC |20 .J5 ETC 144.94 CLP -39.11

1.16 RAO 6568,1VEL 12.175 PTH 2.18 VHP 4.977 OPA 38.22 RAP 27.19 ECC 1.441_

IN| LONG IN| RT A,_ ]NJ A_4TH IN| TIt,_ PO CST TIN IN| 2 LAT IN| 2 LONG

44.53 227.11 109.77 2 3 5 1662.3 -17.82 37.04

216.56 227.54 71.42 14 34 37 4353.9 J9.02 20d.96

24.87 226.66 110.95 3 19 45 |401,| -18.78 17.40

196.75 227.11 70.24 15 51 55 4090.3 20.00 189.16

7.48 Z'25.29 114.26 4 23 37 11_eI,_ -21.36 .06

179.03 225.79 66.93 16 57 2_ 5874.2 22.60 171.48

MID-CCURS£ EXECUTION ACCURACY CROIT 0ETERNINATION ACCURACY

SGT _64.3 _ 718.1 S(,3 275.5 ST 162.6 SR 227.5 SS 412.5
RRT .4148 RRF -.8195 RTF -.4683 CRT .4|67 CR5 -.6697 CST -.9555

S_B 913.3 R"Z3 -.1339 R|3 -.8207 LSA 467.2 MSA 169.9 SSA _I._

•_vl 782.5 ,_2 471.4 THA 6_.20 ELI 242._ EL2 158,4 ALF 64,65
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CATE FEB 27 I969 FLIGHT TIME @6.D0 ARRIVAL GATE MAY I9 1969

HELIOCENTRIC CONIC DISTANCE 242.|09

RL 14_,00 LAL ,00 LOL 15).Z0 VL 28.0?4 GAL -8.59 AZL 90.42 HCA I09.89 5HA 132.01 ECC .19144 INC .4208

RP |08.70 LAP -.40 LL__ 263.09 VP 37.901 GAP -4.31 A_P @9.86 TAL 222.69 TAP }12.58 RCA 106.74 APO 157.78
R(-70.456 GL -2._? GP 29.10 ZAL |52.80 ZAP 50.60 ET5 }35.85 ZAE |45.44 ETE 49.63 ZAC |18.J6 _TC 144.96

PLANE TL'X_ENTRIC CONIC

C3 26.512 VHL 5.149 CLA -l.96 RAL 1.|9 RA0 65_.I VEL |2.|6| PTH 2.18 VHP 4.765 0PA }9.52 RAP 24.93
LNCH AZMTH LNCH TIME L-I TIM{ INJ LAT INJ LONG INJ RT AS( INJ ATMTH INJ TIME

90.00 I 34 20 2222.34 -19.76 41.97 226.6} 110.71 2 11 22

90,00 13 3 21 4987.68 22.48 218.78 227,72 72.}! 14 26 29
100.010 2 54 46 1962.88 -210.88 22.4) 226.16 111.89 ) 27 29

I00.00 14 25 36 4722.36 23.62 198.86 227,31 71.I2 15 44 19

110.00 4 0 55 1755.80 -23.88 5._0 224.7_ 115,22 4 30 II

II0.00 15 35 56 4502.22 26.68 180.88 L_6.04 67.80 16 50 59

CIfPERENTIAL CCRRECTION5 MI0-CO_5( EXECUTION ACCURACY

TDE -.1194 TRA -.}|0_ TC3 .3J_95 BAU .2631 _q_T 5_�t_w'd_ 784._ .qG3 .,_.1
ROE -.1417 RRA .3484 RC3 .6439 FAU .09294 RRT .5463 RR_r -.8530 RTF -.5787

FOE -.9559 fRA -.9700 FCA-}.O_O B$P _395 ,%_ 951.9R23 -.J026 RI3 -.8514
BCE .185} eRA .42_59 BC_ .7479 FS@ -884 .�w_I 8|9.4 .'_2 484._ THA _,95

vJ 30.106

v2 34.862
CLP -43.41

ECC 1.4363

PO CST TIM INJ 2 LAT INJ 2 LONG

1622.] oi6,76 }A.58

4387.7 19.85 211.09

1362.9 -17.72 15.05

4122,4 L:_0.82 191.18

1155,_ -?0,28 }58,00

3902.2 23.4} 173.72

CRBIT DETERNINATION ACCURACY

57 169.0 SR 197.0 S5 _59._
CR7 .2712 CRS -,5811CST -.9217

LSA 499.1MSA 168.5 SSA 31.2
ELI _|O,I _L2 J52.5 ALF 59.71

LAUNCH GATE FEB 22 1969 FLIGHT TIME 88.00 ARRIVAL OATE MAY 21 1969

HELIOCENTRIC CONIC DISTANCE 248.640

RL 148.E_q LAL .00 LOL 155.20 VL 28.114 GAL -8.54 AZL 90.63 HCA 113.06 $MA 132.31 ECC .185P'_9 IN(: .6321

RP 108.7} LAP -.58 LOP 266.26 VP 37.92_ GAP -3.7_ A2'P 89,75 TAL _23.17 TAP 336.22 RCA 107.26 APO 157.35

RC 72.672 GL -3.A4 GP 31.13 ZAL 153.02 ZAP 55.02 ETS 338.06 ZAE 145.09 ETE 55.56 ZAC I15.98 ETC 145.ZI
PLANETC_£NTRIC CONIC

C3 26.2_ VHL 5.121 OLA -3.16 RAL 1.55 RAO 6fl68.1 VEL 12.149 PTH 2.18 VHP A.586 DPA 40.78 RAP 22.33 ECC J.4315
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_.00 I 45 55 2182.25 -I8.77 39.AA _6.33 JJl.6_ 2 20 17 J582.3 -15.67 32.14

90.00 12 55 2 5022.27 23.17 221.08 2_8.07 7_.26 14 18 45 4422.3 20.66 213.31

100.00 3 3 47 1924.61 -19.89 _.0_ 2_.85 112.79 } 35 5I 1324.6 -16.63 la.TA

100.00 14 17 51 4755.14 24.32 _OI.O4 _27.r_ 72.07 1_ 37 6 4_5.1 21.64 193.27

110.00 4 8 38 1721.56 -22.87 3.15 _4,40 JI6.13 4 37 20 1121.6 -19.17 }55.97

110.00 15 29 29 4530.95 27.41 182.80 226.46 68.72 16 45 0 3931.0 24.27 I75.04

ORBIT OETERM[NATION ACCURACY

ST 18}.0 S_ 167.7 SS 506.0

CRT .0749 CRS -.4298 CST -.9154

ELI J85.3 EL2 165,1ALF 20.78

CIFFERIENTIAL CCRR_CTION5 MIO-COORS_ EY_.CUTION _CCORACY

TDE -.1283 TRA -._64 TC} .3|58 BAU .2777 .%T 517.l S6R 8_7.0 5_3 323.4
RCE -.0997 RRA .3665 RC} .7264 FAU .09893 RRT .2299 _ -.8802 RTF -.2443

F0£-1.0951 FRA-I.O256 FC3-5.2666 95@ 2545 S_ 10(XI.9 R23 -,0613 RI3 -.8791

BOE .1625 BRA .4974 BC3 .792l F$@ -963 S(11 869.9 s¢2 496.1 THA 78.21

VI 3(].106

V2 34 ._53

CLP -47.96

LAUNCH C_TE FE_ Z2 1969 fLIGHT TIME 90.00 _RRIVAL GATE MAY ?3 1969

HELIC<ENTRIC CONIC

RL ]48.00 LAL .00

RP 108.76 LAP -.77

RC 7A.919 CL -4.67

PLANE TOCENTRIC CONIC

C3 25.964 VHL 5.095

LNCH A_MTH LNCH TIt_E
_l.O0 I 54 I?

90.OO 12 47 0

100.00 3 19 29

100.00 14 10 _4

110.00 4 17 1

110.00 15 23 22

01STANCE 755.138

LOL 153.20 VL 28.145 GAL -8.49 AIL 510,85 HCA I16.22 5_A I32.54 ECC ,I@7A2 INC .9537 Vl 30.106

LCP 269.42 vP 37.937 GAP -3.16 AZP 89.62 TkL 223,51 TAP 3}9.73 RCk ]07,70 APO 157.38 v2 34.8A4

GP 33.23 Z_L 153.07 7AP 59.57 ETS 340.42 ZAE 144.49 ETE 61.87 ZAC 113,6! ETC 145.67 CLP -52.74

CL_ -4.38 RAL 1.63 FAD 656_.0 VEL.J_.IA8 PTH 2.18 VHP 4.442 OPA 41.97 RAP 19.39 ECC 1._?73

L-I TIME INJ LAT INJ LONG INJ RT AS,( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

7141.67 -17.73 }6.92 226.22 112.44 2 29 54 |541.7 -14.54 29.70

5058,D0 29,85 229.47 2_8.61 74.27 14 lI 18 4458.0 21.47 215.62

1885.90 -18.85 17.61 225.12 113.64 3 44 55 1285.9 -15.49 10.43

4.788,99 25.01 _33.32 228.23 7_,08 15 30 13 4189,0 22.46 195.45

1687,01 -21.81 1.02 _2_.22 1|6.99 4 45 8 I087.0 -J8.02 3S3.94
4560,65 28.13 184.81 21_.06 69,72 16 59 22 3960.6 25.10 176.94

CIFFERENTIAL CORRECTIONS

TOE -.1432 TRA -.3669 TC3 .2369 BAU .2941

ROE -.0521 RRA .3_3| RC3 .8135 FAU ,|04}1
FOE-I.2401 fRA-l.0677 FC3-3.4780 _SP 2763

8OE .1524 BRA .5305 BC3 ,8473 FSP -1042

L_UNEH GATE fEB 22 J969

HELIOCENTRIC CONIC

RL 148.0L") LAL -_0

RP 108.78 LAP -.95

RE 77.194 GL -5.98
PLANETOCENTRIC CONIC

C3 25.742 VHL 5.074

LNCH _7MTH LNCH TIME L-I TIME

90,00 2 5 19 2100.14

gO.O0 12 }9 9 5095,27

100.00 3 Z4 0 1846.34

100.00 14 3 9 4824,31
110.00 4 76 8 1651.79

110.00 15 17 _0 4591.6_

CIFfERENTIAL CORRECTIONS

TCE -.1676 TRA -.4040 TC3 .1402 8AU ,}|}7

ROE -.0004 RRA ,39_2 RC3 .9008 FAU .I0845

FCE-1.3794 FRA-J.0851FC3-3,647_ BSP 3009

BCE .1676 @RA .5659 BC3 .9117 FSP -1109

HIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION _CCOR_CY

S_T _5o4 SGR 936.7 ,_.3 345.1 ST 203.5 SR 144.4 ss 55A.4

RRT .065| _ -.9025 RTF -.0658 CRT -.2L>06 CRS -.1543 CST -.9141
.S_ 1064.3 _3 -.0168 R13 -.9024 LSA 583.6 MSA i60.5 SSA Z9.9

_J 937.5 ,_ 503.9 THA 87.17 ELl _8.0 EL? 137.8 ALF 163.88

FLIGHT TIME )_.00 ARRIVAL CA T6 MAY 25 2969

Cite 261.603

LOL 153.20 eL 28.168 GAL -8.44 AZL 9i.09 H(A I19._9 5MA 132.71 ECC .18580 INC 1.0874 Vl 30.106

LOP 272.59 VP 37.946 GAP -_.6_ AZ'P 89.47 TAL _23.72 TAP 343.li RCA 108.05 APO 157.36 V2 34.835
GP 35.37 ?AL 152.96 ZAP 6_.20 ETS 342.97 ZAE 143.59 ETE 6_.42 ZAC lii.12 ETC 146.37 CLP -57.75

OLA -5.64 RAL 2.04 RAO 6568.0 VEL 12.129 PTH 2.17 VHP 4.3}30PA 43.09 RAP 16.17

[NJ LA7 INJ LONG INJ RT _.SC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT
-16.64 34,_ 226.28 113.25 2 40 20 1500.1 -13.35

24.52 226.()0 229.32 75.37 14 4 4 4495.3 22.27

-|7,75 J5.J9 L:v25.76 114,45 3 54 46 1246,9 -14,30

25.69 2'09.72 _8.97 74.17 15 23 33 4224.9 23.27

-213.7! 358,88 224,23 117.82 4 53 40 1051.8 -16.82

28.84 186,94 227.85 7O..flO J6 34 2 399j.6 25.95
MI0-COUR_AE EXECUTION A_CURACY

,%T 516,0 SC_ I018.7 S_3 _62.9

RRT -,I446 RRF -,919_ RT_ .1_36

5G_ II41.9 RL_3 .0238 RI3 -.9199

_1 |022.3 ,_2 508.7 THA 95,57

ECC 1.4236

INJ 2 LONG
27.23

218.05

8.09

197,76

351.91

17_,95

ORal FD_ETER_WINATION ACCURACY

ST 234.0 SR 137.6 SS 600.@

CRY -,_694 CR$ .2360 CST -.9192

LSA 640,1MSA 155.1 SSA ?9.0

ELI 250,0 EL2 105.9 ALl 157.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH 0AT[ FEB 22 1969 FLIGHT TIN[ 94.00 ARRTVAL CATE MAY 27 1969

HEL|CXZENTR]C CONIC 01STANCE 268,037

RL 148.00 LAL .00 LOL 153.20 VL 28.J83 GAL -B,37 AZL 91.34 HCA 122,55 SNA 132.82 ECC .18437 JNC 1.3361 VJ 30.106

RP IO8.81 LAP -I.13 LOP 275.76 VP 37.950 GAP -Z.|! AZP 89,28 TAL 223,8J T4P 346.36 RC4 108.33 APO 157,31 V2 34,827

RC 79.493 GL -7.39 GP 37.52 ZAL |52.67 ZAP 68.86 ETS 345.73 ZAE 142.34 ETE 75.03 ZA( 108.53 £TC 147.27 CLP -62.95

PLANETCX:ENTRIC CONIC
C3 25,555 VHL 5.055 0LA -6.94 RAL 2.58 RAO 6568.0 V_L 1_.122 PTH 2,17 VHP 4.259 OPA 44.10 RAP 12.71 ECC 1.4206

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT IN! LONG IN! RT ASC IN! A_ATH JNJ TZlu_ PO CST TIN |NJ 2 LAT IN! Z LONG

90.00 2 17 26 2057.17 -15.46 3|.75 226.53 |14.02 2 51 43 1457.2 -12.09 24.70

90.00 12 31ZO 5134.64 25.17 228.70 230.23 76.58 13 56 54 4534.6 23.07 220.66

lOO.OO 3 35 28 1805.45 -16.58 12.71 225.99 115.23 4 5 33 1105.4 -13.04 5.72

100.00 13 55 59 4861.59 26.36 208.29 229.90 75._ 15 17 ! 4261.6 24,09 200.23

llO.OO 4 36 8 1615.51 -19.54 356.72 224.4l 118.62 5 3 3 1015.5 -15.57 349.85

110.00 15 II 48 4624.3_ 29.55 189.22 L_8.84 71.98 16 28 53 #024.3 26.80 181.1!

OIFFER_NTIAL CORRECTIONS NIO-CC_R_ EXECUTION ACCURACY CRBIT 0ETERNINATION ACEUR4CY

TOE -.2OO8 TRA -.4449 TO3 .0290 BAU .3377 S_T 557.4 _ I103.2 $63 376.9 ST 273.9 SR 156.J SS 647.9

ROE .0567 RRA .4059 RC3 .9882 FAU .11137 RRT -.3591RWF -.9_39 R7r .3730 CRT -.8370 ORS .6015 CST -.9275

FOE-I.SI54 FRA-|.0822 FC3-3.7729 8SP 3333 5C4_ 1256.0 R23 .0568 RI3 -.9330 LSA 704.3 _SA 149.4 SSA 28.0
_E .2087 BRA .6022 BE3 .9886 FSP -1160 SGI 1126.0 SG2 509.7 THA 102.99 ELI 305.9 EL2 76.5 ALF 152.65

LAUNCH DATE FEB 22 1969 FLIGHT TIME 96.OO ARRIVAL 0ATE MAY 29 1969

HELIOCENTRIC CONIC

RL 148.00 LAL .00

RP 108.83 LAP -1.30

RE 61.813 GL -8.9|

PLANET_£NTRIC CONIC

C3 25.406 VHL 5.040 OLA
LNCH ATNTH LNCH TIME L-] TIME IN! LAT

9(].00 E _ 43 20]2.J5 -I4.20

90.00 12 23 24 5176.78 25._0

100.00 3 48 3 1762.70 -15.32

1OO.O0 13 48 46 4901.46 27.0l

]10.OO 4 47 7 1577.72 -18.29

110.00 15 6 |l 4659.2! 50.26

_IFFERENTIAL C_CTIONS

TOE -.2459 TRA -.48_ TC_ -.0_2 8AU ._47

ROE .JJ&g mRA ,4088 RC3 1.0692 FAU .J1245

F0£-1.6348 FRA-1.0484 FC3-3.8318 BSP 3681

BO£ ,2722 _A .6381 8C3 1.0737 FSP -1190

OI$TANCE 274_439
LOt. 153.L_ VL 28.191 GAL -8.3| AZL 91.1_3 H(::_ 125.7! ._,IA J32.88 ECC ,18312 [NC 1.6_27 VJ 3(3.106

LOP 278.92 VP 3?.949 GAP -1,62 AZP 89.06 TAL 223.77 TAP 349.48 RCA 108.55 APO 157.22 V2 34.820

GP 39.66 ZAL |52.|9 ZAP 7_.46 ETS _48.72 ZAE |40.77 ETE 81.53 Z_C J05.90 ETC 148.36 CLP -68.30

-8.30 RAL 3.25 RAO 6568.0 VEL 12.115 PTH 2.| 7 VHP 4.220 _P_ 45.01 RAP 9.09 ECC 1.41_!

IN! _ _NJ RT AS( _NJ AZNTH _NJ TIME PO CST T|N IN! 2 LAT]NJ 2 LONG

29.05 _'_6.97 114.76 ] 4 15 |4J2.1 -10.74 22.0_
231.63 231.34 77.91 J_ 49 4! 4576.8 23.88 223.49

10.16 _6.42 115.99 4 17 25 1162.7 -11.70 3.24
211.07 23J.04 76.69 15 J0 27 4501.5 24.91 202.90

354.50 _4.79 !19.39 5 13 25 977.7 -14.24 347.73

J91.69 230.04 73.28 16 2_ 50 4059.2 27.67 !83.45

NIO-COLMSE EXECUTION ACCURAC_ CRBIT DETERMINATION ACCUR_C_

S_T 636.1 SGR 1183,1 5G3 _84.7 ST 326.6 SR 196,2 SS 691.5

RRT -.5422 RRF -.9445 RTF .5577 CRT -.9516 CRS .809fl CST -.9377

1343.3 1_3 .0830 RJ3 -.9424 LSA 775,9 HSA |43.8 SS_ 26.8

,._GJ |24_._ SG2 508.6 THA J09.68 ELI 377.4 EL2 52.2 ALF 149.60

LAUNCH OA rE FEB 22 1969 FLIGHT TIME 98.00 _RRIV4L C4 T£ MAY 31 1969

HELIOCENTRIC CONIC 0IST*N([ 280.809

RL 148.00 LAL .[3(] LCN. 153.20 VL 28,193 GAL -8.23 AZL 9!.89 HC.a 128,87 SMA

RP 108.85 LAP -1.47 LOP 282.08 VP 37.945 GAP -1,15 AZP 88.8| T_L 223.62 T_P

RC 84.153 GL -10.55 GP 41.77 ZAL 151,52 ZAP 77.96 ETS 351.95 ZAE J38.87 ETE

PLA_TOCENTRIC CONIC

CA 25._(]4 VHL 5.0_(_ CLA -9,74 R*L 4.07 RAG 6568.0 VEL |2,J1! PTH 2.! 7 VHP 4,_! 7 0PA 45.83 R4P 5.38 [CC J ,4164

LNCH AZNTH LN_H TIME L-! TIME IN! L_T IN! LONG |NJ RT AS( !NJ A_4TH IN! TIME PO CST TIN IN! 2 LAT !NJ 2 LONG

90.00 2 45 26 !964,40 -J2,82 26.23 227.63 115.47 3 18 10 1364.4 -9.29 19.33

90.00 12 15 11 5222.55 26,42 234,84 232.68 79.41 13 42 !4 4622.5 24,69 226.60

100.00 4 I 58 1717.46 -13.95 7.50 227.06 116.71 4 30 36 !117,5 -10.26 .66

]OO.OO 13 41 20 4944.72 27,66 214.13 232,41 78.|8 15 3 44 4344.7 25.75 205._5
110.00 4 59 18 1537.93 -16.95 352.20 _5.38 120.!4 5 24 56 937.9 -12.82 345.52

II0.00 15 0 _9 4697.02 30,97 194.41 231.49 74.74 16 18 46 4097.0 28.56 186.03

OIFFERENTI_L CORRECTIONS HIO-(,OLMSE EXECUTION ACCLMACY ORBIT 0ETERNINATION _CCUR_CY

TOE -.3030 TRA -.5364 TC3 -.2373 BAU .3947 ,_T 748.6 S_ 1257.9 ,%3 386.8 ST 392.! _ _51 .5 SS 733.6

ROE .1807 RRA .4047 RC3 !.|425 FAU .!1181 RRT -.6748'_1_RF -.9529 RTF .6896 CRT -.9875 CR6 .9081 CST -.9477

FOE-1.7390 FR_ -.9890 FC3-3.8252 8SP 4077 _ 1463.8 1_3 .10_4 R!3 -.9494 LSA 857.5 MSA 138.8 SS_ 25,4

BOE ,3528 8R_ ,6719 BC3 ! .1669 FSP -1_02 SG| 1373.6 ,_2 505.9 7HA 115.60 ELl 464.6 EL2 33.4 _LF 147.46

132.90 ECC .18201 INC 1.8914 VI 30.106

352.49 RE4 108.71 _PO 157.09 vZ 34.813

87.78 ZAC 103.28 ETC 149.61 CLP -73,76

L_UI_EH O_TE FEB 22 1969 FLIGHT TIME 100.00 A_IVAL 04TE JUN ? 1969

HELIOCENTRIC CONIC CISTkNCE 287.!49

RL 148.00 LAL .0(3 LOL 153.20 VL 28.|9(3 GAL -8.I5 AZL 92.21HCA 132.02 SM_ 132.87 ECC .!8103 INC 2.2067 Vl 30.106

RP 106.87 LAP -|.64 LOP 285.25 VP 37.937 GAP -,7l A2'P _.52 TAL 223.36 TAP 355,39 RCA 108.82 APO 156.93 v2 34.807
RE 86.508 GL -12.34 GP 43.84 ZAL 150.63 Z_P 82,27 £15 355.39 ZAE !36,69 ETE 93.66 ZAC IOO,73 ETC 150.97 CLP -79,26

PLANE T_ENTRIC CONIC

C3 25.Z62 VHL 5.026 OLA -11.29 RAL 5.03 RAO 6_68.0 VIEL !2.10_ PTH 2.l 7 VHP 4.251 OPA 46.58 RAP 1.65 ECC 1.4158

LNO-I AZNTH LNCH TIME L-I TIME INJ LAT IN! LONG IN! RT A._ IN! AZNTH IN! TIME PO CST TIM INJ 2 LATINJ 2 LONG

9(3.00 3 ! 52 1913.07 -1!.50 23,23 2'28.53 116.14 3 33 45 J313.1 -7.69 16.40

90.00 12 6 27 5273.05 27.00 238.42 234.28 81.11 13 34 20 4673.1 25.49 230.08
100.OO 4 !7 32 1668.98 -12.45 4.68 L_'27.94 !17.40 4 45 21 !069.0 -8.68 357.92

J00.00 13 33 28 499_._h_ 28.27 217._4 234.04 79.87 J4 56 4l 4392.4 26.58 209.14

110.OO 5 12 54 1495.57 -J5.49 349,78 _P'_._O |_0.86 5 37 50 895.6 -1|.28 343,2!

110.OO ]4 54 35 4738.56 3!.67 197.44 23_.22 76.4J 16 13 34 4138.6 29.48 188.92

OIFFER[NTIAL CORRECTIONS NIO-COURSI_ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE -.3733 TRA -.58L_) TC3 -.3847 8AU .4276 ,S_T 887.8 S_R 1326.7 $63 383.5 ST 47! .6 SR 317.5 $5 775.1

ROE .2491 RR_ .3937 RE3 1.2061 FAU .10955 RR7 -.7635 RRF -.9597 RTF .7767 CRT -.9959 CRS .9540 CST -.9567

F02-],B_78 FRA -,_092 FC3-3.7544 _SP 4533 _ J_.3 R_3 .I1_0 R!3 -.9547 LS_ 951,5 MS_ 134.6 553 23.8

BOE .4488 BRk ,7026 8C3 1.2660 FSP -IL_02 ,$GI 15l _.3 _2 502.0 THA 120.81 ELI 568.0 EL2 23.8 ALF 146.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69

LAUNCH C4TE FEB ZZ ]969

HELIOCENTRZE CON](

RL J48.00 LAL o00

RP |08,89 LAP -I.B0

RC 88.877 GL -|4.32

PLANE TOCENTRIC CONIC
C3 Z5.299 VHL 5.030

LNCH 4ZNTH LNCH TIM_

90.00 3 20 Z8
90.00 II 56 5Z

|0(3.00 4 35 6

|OO.00 13 24 55
lID.D0 5 28 13

IJO.O0 ]4 48 17

FLIGHT TIN£ 102.DD ARRIVAL CAT£ JUN 4 |969

01STAN(£ 293.459

Lot. 153.Z0 VL 2B.|B! GAL -8,0_ JZL 92.5S I._A 135.Jb ,_IA |32.81 ECC .18016 llIC 2.5549 vJ 30,106

LOP 288,41 VP 37.925 GAP -.28 AZP 88.19 TAL 223.00 TAP 358.18 RCA 108.88 APO I56.73 v2 34.80?

GP 45.87 ZAL I49.5Z ZAP 86.34 £?S 359.04 ?AE 134.28 £T£ _J.10 ZA( 98.26 £TC |52.40 CLP -84.74

DLA -12,96 RAL 6.16 RAO 6568.0 VlEL 12.111 PTH 2.11 VHP 4,32] 0PA 47.29 RAP 357.96 iCE 1,4J64

L-I TINE IN] LAT |NJ _ IN] RT A,_ iN] AZI4?H IN] 711_ PO (ST TIN IN] 2 LAT ZNJ 2 LONG

]657.i0 -9.60 19.99 2_9.73 I16.77 3 51 25 |257.i -5.93 13.23

5329.74 27'53 242,48 236.18 83_08 13 25 42 4?29.7 26.28 134.0=

1616,33 -10.78 i._ _9,10 |lB.05 5 2 2 10i6.3 _6.95 354.97

5045,74 28.85 221,40 235,98 61.62 14 49 1 4445.7 27.42 _12.89

|449.95 -I3.88 _47.23 _7.29 I2|.56 5 52 23 B_0.O -9.60 340.74

4784.88 32._ 200.88 235._7 78.34 16 8 2 4184,9 _0.42 192.20

CIFFERENTI4L CORRECTIONS
T0[ -.4590 TRA -.6249 TC3 -.5372 BAU .4612

ROE ,3192 RRA ._726 RC3 I ,2532 FAU .J0540

F0£-l.8913 FRA -.BO43 FC3-3.6070 BSP 4990

60£ .5591 BRA ,7275 B(3 1.3635 FSP -]174
i

LAUNCH 04TE FEB 22 1969

/"IELIOCENTRIC CONIC

NI0.-(.OL_i( E_ECUTICN ACCURACY CReIT 0ETERNINATION ACCURACY

.%T 1048.3 _,R 1_82.4 .%3 373.5 ST 367.1 _ 38B.2 55 BIZ.3
RRT -.8208 _ -.9649 RTF .8327 CRT -.9_H53 CRS .9760 CST -.9645

St_ 1734.9 R23 .1326 RI3 -.9584 LSA 1055.6 HSA 131.7 SSA 11.9

•_1 1_1 .9 SG2 49_.1 THA 123.58 ELI 686.7 EL2 _7.6 ALF 145.64

FLIGHT T_NE |04._0 ARRIVAL OATE JUN 6 J969

0ISTAI_E 299.739

RL 148.00 LAL ,00 LCL 153,20 VL 28.168 GAL -7.945 AZl.

RP ]08.90 LAP -I._H5 LOP 291.57 VP 37.911 GAP .13 AZP

RE 91.256 GL -16.50 GP 47.89 ZAL 148o15 ZAP _0.1| ET$

PLANETOCENTRIC CONIC

C3 25.442 Wit. 5.044
LN(.H A_MTH LN_H TII_ L-J TII_ _NJ tit

90.00 3 41 49 I795.05 -7.68

90.OO II 46 l 5394.57 27.97

100.00 4 55 12 1558.29 -B.9I
_00.00 13 15 20 5]06.56 29.36

1_0.00 5 45 39 14OO.25 -12.09

110.00 14 4] L;_ 4837.37 33.0_

_IFFERI[NTIAL CO_RI[CTION_
TOE -._6]6 TRA -.6622 T(3 -.6891 _0J .49_8

ROE .3939 RRA .3431RC3 J.2845 FAU .09989

FO£-I .9380 FRA -.6865 FC3-3,3990 BSP 5492

_O£ .6860 I_A ,7458 8(3 1.4576 FSP -1136

92.94 _ 1_8.33 SNA I32.71 ECC .179_h_ IN( 2.9439 VJ _O.106

_7._0 TI_ _._4 TAP .87 RCA 108.90 APO 156.5| V2 34.797

2.88 Z/_E: 131.67 EYE 104,08 ZAC 95.92 £TC 153.86 CLP -90.J6

OLA -14.78 RAL 7.48 RAO 6_68.0 VEL 12.117' PTH 2.J7 VHP 4.431 DPA 48.0] RAP 354.34 ECC i .4187
IN] LO_ |NJ RT AS( IN] A_4TH IN] TINE

16.44 231.27 117,34 4 II 44

247.18 238.43 85.40 13 15 56

358,3_ 230.61 I16.65 5 21 10

_5.83 _.28 84.11 14 40 26

344,49 _28,71 122.22 6 8 39

204,83 237.71 80.59 16 l 59

NI0-CO_ EXECUTION _CCURAC_

8GT 1_.9 S(,R 142B.g .%3 358.9

RRT -.8583 RRF -.9693 RW .869_

SG_ 1880.7 _3 .1439 RI3 -.96i3

S(,! 1814.7 ._ 494.1 THA 129.84

PO CST TIN IN] 2 LATINJ 2 LONG

|195.| -3.95 9.74

4794.6 27.04 238.63
958.3 .-5,01 351.75

4_O6.6 _8.23 ZlT.2Z

80[3.3 -7.75 3_8.08

4237,4 31.36 J96.O0

ORgZT OETERNINATION ACCURACY

5T 679.6 SR 465,g SS 848.8

(RT -.9948 CRS .9875 CST -.97]0

LSA 1175.3 NSA 130.2 SSA 19.7

ELl 822.6 EL2 39.0 ALF |45.66

LAUNCH 04TE FEB Z2 1969

H_L[OCENTRIC CONIC

RL 148.00 LAL ,00

RP 108.92 LAP -_.1|

RE 93.644 GL -18.94

PLANETOCENTR|C CON|C

C3 15.753 VHL 5.073

LNCH AZNTH LN(H TIM_

_O.00 4 6 45

90.00 II 33 17

100.OO 5 18 33

1130.O0 13 4 10

ll0.O0 6 5 44

I|0.O0 14 33 29

FLIGHT TI_ 106.00 ARRIVAL C4TE JUN B 1969

OISTAN(E 305.991

LOL 153.20 VL 26.150 GAL -7.65 AZL 93.38 HCA 141.48 SMA 132.57 £CC .17866

LOP 294,7_ vP 37.894 GAP .53 AZP 87.35 TAL 221.99 TAP 3,47 RCA 108.89

GP * 49.93 ?AL 146.49 ZAP 93.52 ETS 6.90 ZAE 128.91ETE 108._0 ZAC 93.72

INC 3.3841 VJ 30.106

APO 156.26 V] 34.793

£TC 155.33 CLP -95.47

0LA -16.78 RAL 9.01 RAO 6568.0 V£L 12.129 PTH 2,17 VHP 4.583 DPA 48.77

L-I TII4_ IN] LAT IN] LONG INa RT AS( INJ AZHTH INJ TI_ PO CST TIN

1724.92 -5.47 12.48 233.26 117.83 4 35 30 1124.9

5470.33 28.26 252,70 241.07 88.15 13 4 27 4870.3

1493.23 -6.77 354.74 232.55 119.19 5 43 26 89'5._

5177.25 29.74 231.07 _4I;DO 86,83 14 X] 27 4577.3

1345.42 |0.08 341.51 230,54 1_2.84 6 28 9 745.4

4897.83 33.59 209.45 240.61 83.27 15 55 6 4297,8

R4P 350,79 ECC ].4235

INJ 2 LAT IN] 2 LONG

-1.70 5.82

27.7| 244.08

-2,82 34_.17

28.98 222.34

-5.68 335.18

32.30 200.46

OIFFERENTIAL CORRECTIONS NI0-COJR,_E EXECUTION ACCURACY

TOE -.6841 TRA -.6913 TC3 -.6346 BAU .5299 S_T 1406.8 Sr_ 1461.6 ,%3 339.2

ROE .4717 RRA .3030 RC3 |.2944 FAU .09_00 RRT -.8828 RRF -.97_9 RTF .8933

F0£-1.9621 FRA -,555l FC3-3.1286 B,SP 5987 S(_ 2028.6 _3 .15_7 R13 -.9634
_0£ .8310 _RA .7548 9C3 1.5401 FSP -1077 ,T_I 1968.4 _2 490.8 THA 133.76

LAUNCH 0ATE FEB 22 I_9

_L|CX:ENTRIC CONIC
RL 148.OO LAL .[_ L0L 153.20 VL 28.129 GAL

ORBIT OETERNIN_TZ_N ACCURACY

ST 810.9 SR 544,9 SS B81.8

CRT -.9933 CRS .9935 CST -.9763

LSA 1309.5 _SA 130,1 SS_ 17.4

ELI 975,6 £L2 52.2 ALF 146.17

FLIGHT TIME: 108,00 ARRIVAL DATE JUN l0 J969

DISTANCE 312.214

-7,73 AZt.. 93.89 h_ 144.63 S_4A

RP ]08.93 LAP -2°25 LOP 291.8_ VP 37.875 GAP .90 AZP 86.83 ?AL 221.35 TAP
RE 96.038 GL -21._ GP 52.04 2AL 144.52 ZAP _.52 ETS |1.08 2AE 126.01 ETE

PLAN_TC_ENTRIC CONIC
C3 26.235 VHL 5,122 DLA -19.00 RAL 10.78 R_O 6568.1 V_L 12.150 PTH 2.18 VHP

132.41 ECC .17_05 IN( 3.8895 Vl 30.]06

5.98 RCA 108.84 AP_ 155.99 v2 34.789

112.61 ZAC 91.65 £TC 156.78 CLP-JO0.63

LNO4 A2HTH LN_H TIt._ L-I TII_ INJ LAT

90.O0 4 36 35 ]64_._7 -2.86
90.00 II 17 _8 5561,23 _8.28

10(3.00 5 46 15 1418.72 -4._7

I00.00 12 50 38 5261.32 29.89
i_0.OO 6 29 14 1284.08 -7,_0

110.00 14 24 9 4968.72 34.02

0]FFER£NTIAL CORRI_CTION$
TOE -.8304 TRA -.7091 T(3 -._o_5 BAU .56_2

ROE .5551 RRA .2534 RC3 I .2825 FAU .08517
F02-1.9696 FRA -.4201 FC3-2,8104 _SP 6505

80E .9989 PRA .7550 BC3 1.6059 FSP -i009

4,784 OPA 49.63 RAP 347.26 ECC |,4318

|NJ LON_ IN] RT AS( IN] AZI, ITH IN] TIN£ PO CST TIH IN] 2 LATINJ 2 LONG

7.9_ 235.84 118.I8 5 3 58 1043,6 .93 1.29

2_.35 _44._8 91.4B 12 _ 19 4_'_._ 28.19 250.68

350.61 235.06 119,61 6 9 54 818.7 -._0 344.08

237.3I _44._13 90.11 14 16 19 466i.3 29.59 228.52
3_8.23 232.89 123.39 _ _0 _8 684.l -3.35 331.96

214.94 _44.0_ 86.49 15 46 58 4368,7 33.16 203.81

Ni0'_tJ_ E_CUTION ACCURkCV ORBIT 0ETERNINATION ACCURACY

S_T 1595.9 _ 1483.7 5(,3 316.2 ST 962.9 SR 628.6 SS 913,4

RRT -.89_! I_ r -,976| RTF .9100 CRT -.9922 CRS .99£8 CST -.9806

2179.1R_3 .1643 RI3 -.9650 LSA 1462.6 HSA 131.4 SS_ 15.0

S_I 2123.7 S62 488.0 ?HA 137.32 ELl IJ48,0 EL2 65,6 ALF 146.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH CATE FEB Z? 1969 FLIGHT TII,tE 110.00 ARRIVAL CATE JUN 12 1969

HELIOCENTRIC CONIC

RL 148.O0 LAL .DO COL 153.20 VL 26.103 GAL

RP J08.94 LAP -2.39 LOP 301.05 VP ]7.854 GAP

RC 98.436 GL -24.73 GP 54.25 ZAL 142.17 ZAP

PLAN_TOCENTRIC CONIC

C3 27.040 VHL 5.200

LNCH AZMTH LNCH TII4E

90.00 5 13 34

90.00 10 57 ll

100.00 6 20 5

lOO.OO 12 33

110.OO 6 57 14

110,00 14 12 41

DIFFERENTIAL CCRECTION$

TDE-I.O062 TRA -.7115 TC3-1.0761 8AU .5941

ROE .6410 RRA .1912 RE3 I .E4EI FAU .07642

F02-1.9569 FRA -.2805 FC3-2.4466 BSP 6994

8OE 1.194I BRA .7368 BC3 l .6434 FSP -9"_5

DISTANCE 318.410
-7.61 AZL 94.48 HCA 147.77 5HA 132.23 ECC ,17749 ]NC 4.4797 VI 30.106

1.26 AZP 86.21 TAL 2_0.63 TAP 8.41RCA 108.76 APO J55.70 V2 34.787

99.07 ET5 15.44 ZA£ 122.97 ETE 116.35 Z&C 89.70 ETC 158.21 CLP-105.65

OLA -21.49 RAL 12.86 RA0 6568.1 VEL 12.183 PTH 2.19 VHP 5.041 OPA 50.63 RAP 343.74 £CC 1,4450

L-I TINE |NJ LAT INJ LONG INJ RT AS_ INJ A214TH INJ TZNE PO CST TIN INJ 2 LAT INJ Z LONG

1545.39 .30 2.44 239.22 J18.32 5 59 19 945.4 4.09 355.80

5674.42 27.81 267.59 247.77 95.59 12 31 45 5074.4 28.29 258.96

1310.69 -I.]0 345.77 238.33 119.87 6 42 16 730.7 2.68 339.24

5364.35 29.63 244.96 247.94 94.I3 J4 Z 45 4764.3 29.89 236.16

1214.25 -5.17 334.53 235.93 123.84 7 17 28 614.3 -.69 328.31

5053.55 34.18 221.56 248.15 90.40 15 36 54 4453.6 33.86 212.33

MI0-COUR,_[ EX_CUT|ON ACCURACY CIROIT 0[T£RMINAT_ON ACCURACY

S6T I786.5 _ |490.7 SG3 289.6 ST 1137.6 SR 712.8 SS 940.7

RRT -._095 RRF -.9787 RTF .9215 CRT -.9915 CRS .9986 CST -.9842

St_ 2326.7 _3 ,1740 RI3 -.9661 LSA 1633.7 MSA 134.0 SSA 12.7

•%1L_275.3 _2 486.6 THA |40.66 ELl 1340.2 EL2 79.0 ALF 148.03

LAUNCH DATE FEB 22 1969 FLI_T T|NE I12.00 ARRIVAL DATE JUN 14 1969

HELIC_ENTRIC CONIC

RL I48.00 LAL ,[30

RP 108.94 LAP -Zo52

RE 100.837 GL -28.21

PLANETOCENTRIC CONIC

C3 28.]00 VHL 5.320
LNCH AZMTH LNCH TIME L-I TIE INJ L4T

_.OO 6 2 33 1417.43 4.42

90.00 IO 27 37 5825.05 26._4

100.00 7 3 2A IE20._ 2.42
1OO.OO 12 9 27 5496.72 28.59

lJO.OO 7 3I 3J 1132.79 -2.06

110.00 13 57 49 5157,_ 33.83
OIFFERENTIAL CORRECTIONS

TDE-1.2216 TRA_-.6954 TC3-I.1554 8AU .6233

ROE .7399 RRA .II83 RC3 1.1744 FAU .06732
FOE-1.9323 FRA -.1479 FC3-2.0596 BSP 7521

8OE 1.4282 BRA .7054 8C3 1.6475 F_P -840

015T_£ 324.579

LOL 153.20 VL 28.075 GAL -7.48 AZL. 95.18 H(A 150.92 SMA 132.02 ECC .17699 INC 5.1824 Vl ]O.106

LOP 304.22 VP 37.83! GAP 1,6| AZP 85,47 TAL 219,84 TAP 10.76 RCA 108.65 APO 155.39 V2 34.785

GP 56.65 ZAL 139.39 ZAP 101.12 ETS 20.00 Z_-E II9.78 ETE I|9.72 Z4C 87.84 ETC 159.67 CLP-II0.54

0LA -24.26 RkL 15.29 /_40 6568.1 V[L 12.234 PTH 2.20 VHP 5.369 DPA 51.80 RAP 340.05 ECC 1.4657
_NJ LONG INJ RT A_C _NJ AZMTH INJ TXI_ PO CST TIN ZNJ 2 LAT INJ 2 LONG

355.29 243.82 liB.00 6 26 10 817.4 8.J3 348.57

278.36 251.76 100.79 I2 4 42 5225.0 27.56 269.9!

339.75 242.7! I19._0 7 23 45 621.0 6.37 333.19

854.65 252.20 99.12 13 41 4 4896.7 29.55 245.98

330.27 239.91 124.13 7 50 24 532.8 2.43 324.06

L_9.67 2fl2.97 95.I9 15 23 47 4557.7 34.18 220.44
MIO-COURSI[ E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT |979.2 _ |488.5 SG3 261.5 ST J339.| SR 798.9 55 966.3

RRT -,9|_ _ "._JJ RTF .9306 (RT -.99]0 CRS .9995 (ST -.9872

2476.5 R23 .J820 RJ3 -.9673 LSA 1829.2 MSA 157.3 SSA 10.5

SGI 2428.3 ,f_2 486.! THA 143.75 ELI 1556.6 EL2 91.8 ALF 149.29

LJUNCH DATE FEB 22 1969 FLIGHT TII_ 114,00 ARRIV4L DATE JUN 16 1969

HELIO(ENTRIC CONIC

RL 148.00 LAL .OO

RP 108.95 LAP -2.64

RE 103.240 GL -32.I4
PLAN[TOC[NTRIC CONIC

C3 ]0.256 VHL 5.501

LNCH AZMTH LI_H TIE

90.00 7 22 16

90,00 9 30 57

100.00 8 5 6

I00.00 11 ]0 48

110.00 8 15 15

110.OO 13 37 8

DIFFERENTIAL CCRR[CTION5

TOE-1.4888 TRA -.65|8 TC3-1.|907 8AU .6474

ROE .8423 RRA .0285 R(3 1.0697 FAU .05776

FOE-1.8899 FRA -.0120 FC3-1.6527 8,_ 7982

BOE 1.7105 _A .6525 8C3 1.6(306 FSP -74l

DISTANCE 530.720

LOt. 153.20 VL 78,044 GAL -7.33 AZL 96.04 HCA 154.05 SMA 151 .79 £CC .17654 INC 6.0387 Vl ]0.106

LOP 507.58 VP 37.807 GAP 1.94 AZP 84.57 T_L 218.97 TAP |3.02 RCA I08.52 APO 155.06 V2 34.784

GP 59.29 ZAL 136.14 ZAP 102.64 ETS 24.83 ZAE 116.42 ETE 122.90 ZAC 86.02 ETC 161.22 CLP-I15.38

OLA -27.57 RAL 18.18 RA0 6568.2 VEL J2.314 PTH 2.22 VHP 5.790 OPk 55.14 RAP 336.04 ECC 1.4979

L-I TINE INJ LAT INJ LONG |NJ RT AS_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

1203.75 11,08 343.12 250.74 116.23 7 42 20 603.7 14.52 336.13

784.15 22.09 317.29 255.42 108.17 9 44 1 184.1 24.37 ]09.37

1065.36 7.63 331.1_ 248.9| 118.99 8 22 51 465,4 11.44 3_4.42

5685.8I 25.82 268.01 256.66 105.62 I5 5 34 5085.8 27.71 259.72

1033.48 1.73 325,09 245.28 124.14 8 3_ 28 433,5 6.20 318.85

5290.45 32.55 239.81 258.49 101.06 I5 5 19 4690.4 33.73 230.78

MID-COUR_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2169.2 _ |468.2 SG3 231.5 ST I568.1 5R 878.1 SS 985.3

RRT -.9|92 _ -.98_ RTF ,9377 CRT -.9907 CRS .9999 CST -.9897

5_ L_619.3 R23 .|896 RI3 -.9684 LSA 2044.7 MSA I41.5 55A 8.5

SGJ 2573.6 $62 487.2 THA 146.76 ELl 1794.2 EL2 104.2 ALF 150.87

L}UNCH 0ATE FEB 22 1969 FLIGHT TIldE 116.00 ARRIVAL DATE JUN 18 1969

MELIOCENTRIC CONIC

RL 148.OO LAL .OO

RP 108.95 LAP -2.75

RE IO5.643 GL -36.58

PLAN_TOCENTRIC CONIC

C3 33.337 VHL 5.774

LNCH A2"MTH LN_H TIPlE
77.33 6 59 11

102.67 10 21 4J

77.33 6 59 |1

IO2.67 10 21 41

110.00 9 15 57

110.00 13 4 6

_IFFERENTIAL CORRIECTION$

TDE-I.8330 TRA -.57_ TC3-1.1732 8AU .64572

ROE .9516 RRA -.0772 RC3 .9297 FAU .04827

FD£-1.8379 FRA .0984 FC3-1.2535 B,_ 8491

(_E 2.0653 BRA .fl788 8C3 1.4969 FSP -646

DISTANCE 336.8_

LCL 153.20 VL 28.011 GAL -7.18 AZL 97.1I HCk 157.I8 SMA 131.55 ECC .17615 IN( 7.1121 Vl 30.106

LOP 310.54 VP 37.782 GAP 2.L=6 AZP 83.44 TAL 218.04 TAP 15.22 RCA 108.37 APO 154.72 v2 34.783
GP 62.25 Z_L 132.33 ZAP 103.59 ET8 ]0.02 ZAE 1J_.82 ETE I26.07 ZAC 84.18 ETC 163.00 CLP-120.30

OLA -]0.81RAL 21,65 RAO 6_.3 VEL 12.438 PTH 2.25 VHP 6.34! 0PA 54.65 RAP 331.48 ECC 1.5486

L-I T|NE |NJ LAT INJ LONG _NJ RT AS_ _NJ A2NTH ZNJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
1343.98 17.74 356.76 259.19 115.61 7 21 35 744.0 21.04 349.45

692.70 J7.75 308.73 _59.19 115.60 I0 3_ 14 92.7 21.05 3OJ .42

I343.98 |7.74 356.76 259.19 J15,61 7 21 35 744.0 21.04 349,45

692.70 17.75 308,73 _59.19 |15.60 I0 33 14 92.7 21.05 301.42
898.9I 6.84 318.OZ 252.87 123.57 9 30 56 298.9 11.21 311.65

5473.01 29.37 253.14 264.29 108.33 14 35 20 4873.8 31.59 ZA4.63

MID-OOUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2362.9 SGR 14_.6 SG3 201.4 ST 1830.3 SR 945.2 SS 999.7

RRT -,9197 RRF -,9_41RTI r .9446 CRT -.9905 CRS .9999 CST -.9919

2763.3 _3 .19_i8 RI3 -.9700 LSA 2285.1MSA I4fl.4 SSA 6.7

SGI 2719.7 ,f_2 488.8 THA 149.78 EL1 2056.7 EL2 I|5.4 ALF 152.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUN(_ CAT? FEB 22 1969

HELIOCENTRIC CONIC

RL 148.00 LAL .O0

RP I08_95 LAP -2.86

Re I08.045 GL -41.55

PLANE TOCEN_RIC CONZC
C3 38.331 VHL 6.191

LNCH ASMTH LNCH TINE

69.32 6 23 34

1|0.68 11 30 58

69.32 6 23 34

110.6B ]I 30 58
69.32 6 23 34

110.68 11 30 58

0I_rER_ENTIAL COR/_CT[ONS
702-2.2887 TRA -.440! TC3-1.0885 BAU .6770

ROE 1,0520 RRA -._365 RC3 .7486 FAU .03881

FGE-I.77L>O FRA ,_O57 tC3 -._4 B,_P 8941

BOE 2.5189 8RA .4862 BE3 1.3211FSP -546

LAUNCH DATE FEB 22 1969

FLIGHT TINE 118,00

01STANCE 342,914

LOL 153.?0 VL ?7.975 GAL -7.07 AZL 98.5| H(A 160.30 SHA 131.28 ?CO .17579

LOP 313,70 VP 37.755 GAP 2.57 A?P 81199 TAL 217.03 TAP 17,33 RCA 108.21

GP 65.61ZAL 177.92 2AP 103.91ETS 35.82 ?AE 108.91 £T£ 179.54 ?AC 82.22

0LA -34,55 RAL 25,86 RAO 6568.5 VEL 12.637 PTH 2.79 VHP 7.083 0PA 56.26

L-| T|ME |NJ LAT INJ LCI_ INJ RT A._C _NJ A_MTH INJ TII,_ PO CST TIN

1547.08 18.54 12.38 266.70 119.69 6 49 16 942.l

5853.15 18.56 277.31 266.71 119.68 13 8 31 5253.1

1542.06 I8.54 17._8 266.70 119.69 6 49 16 942.1

5853.15 18.56 277.31 266,71 119.68 13 8 31 5253.1

1547.08 18.54 12._8 266.70 119.69 6 49 16 942.1

5853.15 18.56 277.31 266,71 119.68 13 8 31 5253.1
NI0-C.OUR_ EXECUTION ACCURACY

S_T 2558.B `%R 1364.2 `%3 171.1

RRT -.9158 RRF -.9634 RTF ,9518

S_ 2899.7 R_3 .1946 R13 -.9723

_I 2857.9 `%2 4g0.5 THA 153.12

ARRIVAL CATE JUN ?O 1969

INC 8.5055 Vl 30,106

APO 154.36 v2 34.783

ETC 165.3! CLP-125.60

RAP 326.02 ECC 1.6308

INJ 2 LATINJ Z LONG

22.35 5.28

22.36 270,22

22.35 5.28

22.36 270.22

22,35 S.28

??.36 270.22

ORBIT 0ETERt4INATION ACCURACY

ST 7173.6 SR 976.5 35 1004.6

CRT -.9900 CRS .9995 CST -.9937

LSA ?539.7 HSA 149.0 SSA 3.2

ELl 2334.0 EL2 125.4 ALF 155.45

ARRIVAL GATE JUN 22 1969FLIGHT TIE 1_.00

H[LI(XENTR|C CONIC 0ISTANCE 348._
RL 148.OO LAL ,00 LOL 153.20 VL 27.937 6AL -6.85 AZL 100.40 PICA 163,41 5NA

RP 108,94 LAP -2.95 LOP 316,97 VP 37.728 GAP 2,86 AS_ B0.03 TAL 215.96 TAP

RC 110.446 GL -47.01 GP 69.46 ?AL 122.90 ZAF|03*56 ET5 42.?5 ZAE 104.57 ETE

PLAN[TC_ENTRIC CONIC
C3 46.836 VHt. 6.844 0LA -38,48 RAL 31.06 RAO 6568.8 VEL 12.969 PTH ?,36 VHP
LNCH AZNTH LNCH T_I4_ L-| T[M_ _NJ LAT ZNJ _ _NJ RT ASC INJ A2'NTH

62.78 6 9 11 1696.61 18.50 24.78 276.14 124.36

117.22 12 26 48 5799.61 18.52 272.99 276.15 124.35

67,78 6 9 11 1696.61 18._ 24.78 276,14 124.36
117.22 12 _6 48 5799.61 18.52 27_.99 276,15 124.35

62.78 6 9 11 1696,61 18.50 24.78 276.14 124,36

117,72 12 26 48 5799.61 18.52 27_.99 276.15 124.35

OIFFER1ENTIAL CCRR_CTIONS

TOE-2.9_18 TRA -.21_ TC3 -.93_0 _AU ,6727

ROE 1.1051 RR_ -.3583 RC3 ._44 FAU .02977

FDE-I.7OO3 FRA .2979 F(3 -.5502 B.SP 9411

BO£ 3.1238 8RJ .4202 BE) 1.074] FSP -452

131.01EC( .17546 _NC10.398! V! 30.106

19.37 RCA 108,07 APO 154.00 v2 34.784

133.94 ZA( 60.01ETC |68.73 CLP-131.93

8.124 0PA 57.84 RAP 319.19 ?CO 1.7708
IN! T[M_ PÙ CST TIN IN! 2 LAT IN! Z LCNG

6 37 28 1096,6 22.88 18,03

14 3 28 5199.6 22.89 266.24

6 37 28 1096.6 2?.88 18.03

14 3 28 5199.6 2?.89 266.24

6 37 28 1096.6 22.88 18.03

14 3 28 5199.6 22.89 266.24
ORBIT DETERMINATION ACCURACY

ST 2447.4 SR 932.6 SS IOO!.6

CRT -,9884 CRS ,9984 CST -.9954

LSA 2800.0 MSA 150.7 SSA 4.0

EL1 2615.7 EL2 132.6 ALF 159.51

_I0-CCURSE EXECUTION ACCURACY

S_T 2?68.7 SGR 1240.1 SG3 141 .B
RRT -,9047 RRF -.9775 RTF .9610

`%B 3033.8 I_ .1877 R13 -.9760

_1 2994.2 `%2 488.6 ruA 157.30

LAL,_NCH OATE FEB ?Z 1969 FLIGHT T|NE 177.00 ARRIVAL CATE JUN 24 1969

HELIOCENTRIC CONIC DISTANCE 354.962

RL 148.00 L_L .00 LOL 153.?0 VL 27.897 GAL -6.66 A?L 103.13 HCA 166.49 5_4_ 130.72 ECC .17515 INC! _.1297 V! 30.106

RP 108.94 LAP -3.04 LOP 3?0.03 VP 37.700 GAP 3.13 A?P 77.?? TAL 214._1 TAP 71.30 RCA I07.83 APO 153.62 v2 34.786

RE 112.844 GL -52.79 GP 73.82 ?AL 117.78 ZAP 102.57 ETS 52.14 ?AE 99.60 ETE 140.71 ZAC 77.35 ETC 174.73 CLP-141.O_

PLAN_.TOCENTRIC CONIC
C3 62.46! VHL 7.903 ÙLA -42.28 RAL 37.50 RAO 6569.2 VEL 13.558 PTH ?.48 VHP 9.672 0PA 59.05 RAP 310,4! ECC 2.0279

LNCH AZMTH LNCH TII,_ L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ A_I4TH INJ TIM_ I:_ CST TIM INJ ? LATINJ 2 LONG

57.19 6 9 34 1838.7_ 17.05 35.73 ?87.78 129.30 6 40 12 1238.7 22.00 29.48

122.81 13 17 48 5799.59 17.06 771,84 ?87.79 179.29 14 54 ?8 5199.6 22.01 265.58

57.19 6 9 34 18_B.74 17.05 35,73 287,78 129.30 6 40 17 1238.7 2?.00 29.48

122.81 13 17 48 5799.59 17.06 771.64 287.79 129.29 14 54 28 5199.6 27.01 265.58

57.19 6 9 34 18_8.74 |7.05 35,73 287.78 129.30 6 40 12 1238,7 2?.00 29.48

122.81 13 17 48 5799.59 17.06 271.84 287.79 129.29 14 54 28 5199.6 27.01 265.58

DIFFERENTIAL CORRECTIONS MI0-COURS£ EXECUTION _CCURACY ORBIT DETERMINATION ACEURAC¢

7G£-3.8397 TRA .1657 TC3 -.703_ 8AU .6382 `%T _01.7 _ 982.1 `%3 114.3 ST 2784.3 SR 711.2 SS 991.0

ROE .95_ f_ -._i87 RE3 .2_3 FAU .02115 RRT -.8621RRF -.9471RTF .9726 CRT -.9_03 CRS ,9927 CST -.9970

FOE-I,_L_B_FR_ ._h_43 FC3 -.2937 BSP 9871 SGB 3158.3 R23 .1710 R13 -.9812 LSA 3036.1 MSA 149.6 SS_ 3.O

_OE 3,9574 _RA .5446 6C3 .7642 FSP -_kSl _GI 3121.9 $62 478.4 THA 165.86 ELI 2870.4 EL? 136.2 ALF 165.91

LAUNO._ G_T£ FEB 22 1969 FLIGHT TIM£ 124,00 ARRIVAL GATE JUN 26 1969

H_LIOCENTRtC CONIC 0ZSTAN(E 360.897
RL 148.O0 LAL .O0 LOL 153.20 VL ?7.856 GAL -6.46 AZL 107.4_ f4CA 169.53 SMA 130.43 ECC .17480 1NC17.4228 Vl 30.IO6

RP 108.93 L_P -3.12 LOP 323.20 VP 37.672 GAP 3.38 AZP 7?.85 TAL 213.58 TAP 23.11 RCA 107.63 APO 153.23 V2 34.789

RE 115.239 GL -58.39 GP 78.46 2AL 111.19 ZAP 100.76 ETS 68.02 2AE 93.64 ET£ 154.01 2AC 73.86 ETC 187.48 CLP-158.89

PLAN[T_(_ENTRIC CONIC
C3 94.709 VHL 9.732 OLA -45.35 R_L 45.36 R_O 6569.8 VEL 14.699 PTH 2.66 VHP 12.171 0PA 59.27 RAP 799.13 ECC 2.5587

LN04 A_4TH LN(.J'_ TIME _ L-iTIN_ INJ LAT INJ LONG INJ RT ASC _NJ A_I4TH INJ TIME _ CST TIN INJ 2 LATINJ 2 LONG

52.97 6 24 16 1979.06 13.60 45.21_ 301.52 133.69 6 57 15 1379.1 19,04 39.51

127.03 14 5 49 5851.38 13.61 273.33 _01.54 133,69 15 _3 20 5251.4 19.05 267.64

52.97 6 24 16 1979.06 13.60 45.20 301.52 133.69 6 57 15 1379.l 19.04 39.51

177.03 14 5 49 5851._8 13.61 273.33 _01.54 133.69 15 43 20 5251,4 19.05 267.64
52.97 6 24 16 1979.06 13.r_ 45.20 301.52 133.69 6 57 15 1379.1 19.04 39.51

1_7.03 14 5 49 5851._8 13.61 273.33 _01.54 133.69 15 4320 5251.4 19.05 267.64
OZFFER£NTIAL CORI_CTION$ MI0-COUR._ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-5.1671 TR_ .8881TC3 -.4170 B,_J ,5_2 SGT 323_.3 _ 480.6 SG3 89.8 ST ]050.4 SR 136.0 SS 987._

ROE .0007 RRA -.5409 RE3 .0823 FAU .01297 RRT -,3006 RRF -.4371 R'rF .9866 CRT -.0741 CR$ .1287 CST -.9985

F02-1.5817 FRA .4777 FC3 -.1186 8SP 10207 `%_ 3270.8 R23 .1410 R13 -.9875 LSA 3_'05,8 MSA 145.1 SSA 2.3

_)E 5.1671 _RA 1.0_38 8C3 .4251FSP -283 ,%1 3238.5 ,%2 457.9 THA 177.39 ELI 3050.4 EL2 135.6 ALF 179.8J
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH OAT[ FEB 22 1969 FLIGHT TIN([ 126.00 ARRIVAL CATE JUN 28 I969

HELIOCENTRIC CONIC

RL 148.00 LAL .00 LOL 153.Z0 VL 27.813 GAL

RP 108.92 LAP -3.19 LOP 326.36 VP 37.644 GAP

RC 117.630 GL -62.52 GP 80.91 ZAL 104.91ZAP

PLAMETOCENTRIC CONIC

C3 174,551 VHL 13,Z12 OLA -46.39 RAL

LNCH AZMTH LNCH TIMe L-I TIME IN] LAT

51.58 6 54 50 1110.}0 8.lZ

I28,4Z 14 46 37 668.34 8.14

51.58 6 54 50 2110.30 8,IZ

I28.41 14 46 37 668.34 8,14

51.58 6 54 50 ZllO,_k_ 8,|2
IZS.4Z 14 46 37 668.34 8,14

DIFFERENTIAL CORRECTIONS

TCE-5.6573 TRA 2,0_83 TC3 -,1133 BAU .2654
RO£-4,1984 RRA ,4810 RC3 -,0096 FAU .00398

FOE-1,6215 FRA .6304 FC3 -.0198 BSP ]0405

8CE 7.0450 BRA 2.14_O BC3 .I137 FSP -239

DISTANCE 366.708
-6.22 AZL 115.08 MCA 172.46 SMA l}0.13 ECC .1743i

3,60 AZP 65.1! TAL 212.22 TAP 24.68 RCA |07.44

98,34 ETS 102.03 ZAE 85.82 ETE 185.58 ZAC 68.68

INC25.0815 Vl 30.106

kPO 152.81 V2 }A.792

ETC 2|8.95 CLP 156.77

54.3] RAO 6570.9 VEL 17.201 PTH 2.g4 VHP 16.711 DPA 57.15 RAP 285.28 ECC 5.8727

IN] LONG IN] RT A_ IN] AZNTH IN] TIN[ PO CST TIM |NJ 2 LAT IN] 2 LONG

51.94 316.48 ]3_.84 7 _0 0 1510.3 13.81 46.63

299.72 }16.49 135.83 14 57 45 68.3 13.83 294.40

51.94 316.48 J35.84 7 30 0 15|0,3 13.81 46.63

299.72 316.49 135.83 14 57 45 68.3 13.83 294.40
51.94 }16,48 |35.84 7 }0 0 ]510,3 13.8] 46.63

299.72 3J6.4_ 135.83 14 57 45 68.3 |3,83 294.40

MI0-CO_ EXECUTION 4CCLH_ACY CR_IT CETERMINA TION ACCURACY

,%T 2798.8 SGR 1845.8 SG3 69.9 ST 2484.9 SR 1823.0 SS 1029.7

RRT ,9430 RAF ,9387 RTF ,9989 CRT .9940 CR5 -.9931 CST-I,0000

SGB 1352.6 _3 -.1101RI3 .9928 LSA 3245.0 MSA I67.1 SSA 1,6

SG! 3312,2 S_2 5]8.9 THA 32,79 EL] _177,6 EL_ J6_.8 ALF 36.ZZ

LAUNCH DATE FEB 22 1969 FLIGHT TIME 128._ ARRIVAL CA TE JUN _3 ]969

HELIOCENTRIC CONIC

RL 148._0 LAL .O0

RP Jg_.gJ LAP -3.25

RC 120._15 GL -61.43

PLANE TC',CENTR|C CONIC

C] 435,412 VHL 213.867
LNCH ATMTH LNCH TIE

57.15 7 48 41

I22.85 14 57 12
57,15 7 48 4]

I12.85 14 57 12

57.1_ 7 48 41

I12.85 14 57 12

OIFFERENTIAL CORRECTIONS

TOE -.1458 TRA 2.0552 TC3 -.0112 BAU

R0-I0.1766 RRA 4.1889

F02-1.9057 FRA 1.0136

80E10.1777 8RA 4.6660

CISTANCE 372.198

LCL 1§3._13 VL 27.770 GAL -5.92 AZL J31.56 H(A 175.10 5MA 129.82 ECC .17330 INC41.5632 Vl 30.106
LOP 329.53 VP 37.615 GAP 3.72 AZP 48.54 TAL 210,58 TAP 25.68 RCA J07,32 APO 152.31 V? 34.796

GP 73.45 ZAL 98.96 ZAP 95.46 ETS J49.60 ZAE 73.64 ETE 2!W3.77 7AC 59.3A ETC 265.50 CLP IDg. SD

0LA -42._W3 RAL 62°38 RAD 6572.2 VEL 23.595 PTH 3.50 VHP 26.427 0PA 49.52 RAP 27_.10 ECC 8.J65_
L-I TIME IN] LAT IN] LCNG IN] RT AS(. IN] A_4TH IN] TIHE PO CST TIM IN] 2 LAT IN] 2 LONG

2169.76 2,24 51.63 329.91 132.26 8 24 51 1569.8 7.59 46.08

841.83 2.25 }09.77 329.92 132.26 15 11 13 241.9 7.61 504.2_
2169.76 2.24 51.63 329.91 132.26 8 24 51 1569.8 7.59 46.08

841.85 2.25 }09.77 329.92 132,26 15 11 13 24J,9 7.6! 304.22

2169.76 2.24 51.63 329.91 132.26 8 24 5] ]569.8 7.59 46.08

841.85 2.25 }09.77 329.9_ J32.26 15 II 13 241.9 7.61 304.22

NIO-COUR._ EY_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

.7695 SGT 765.5 SGR 3244,9 5G3 56.4 ST 232.4 SR 2833.0 SS J222.3
RC3 .1317 FAU-.O]222 RRT ,_124 RRF ,9934 RTF .6073 CRT .3321CRS -.9989 CST -.376]

FC3 .0243 8SP ]0432 ,%8 3333.9 R'Z3 -.0895 R13 .9960 LSA 3086.0 MS_ 224.8 ssA .a

BC3 .13_2 FSP -180 SGJ 3269.5 SG2 652.4 THA 82.8_ ELl ?_34.I EL2 219.! ALF _8.43

LAUNCH DATE FEB 22 1969 FLIGHT TIME 130._0 ARRIVAL GATE JUL ? 1969

HELICK[ENTRIC CONIC

RL ]48.00 LAL .DO LOL 153.20 VL

RP 10_.89 LAP -3.30 LL'_ 332.7_ VP

RC 122,394 GL -46.25 GP 51,30 ZAL

PLAN[TCK:ENTRIC CONIC

C31427.34_ VHL 37.780

LNCM AZMTM LNCH TIME

90.00 9 46 D

90.00 13 _1 tl
lO0.O0 10 41 55

lO0.DO 15 7 56

llO.O0 11 3 39

110.00 17 2 41

CIFFERENTIAL CORRECTIONS

T_E 5.0145 TRA .3822 TC3 -.0736 8AU 3.8767

RC-11.3218 RRA 9.1_69 RC3 .18_4 FAU-.06501

F02-2.3763 FRA 2.0722 FC3 .0394 8SP 8588

BOE12.3826 BRA 9.1441 8C3 ,?03_ FSP -158

CISTANCE 376.543

27.725 GAL -5.37 A7L 171.36 HCA 176.66 SMA 129.50 ECC .12028 INC81.3593 VI 30.106

37.586 GAP 3.52 AZP 8.65 TAL 20_.00 TAP 24.66 RCA I07.45 APO 151.55 V? 34.800

94.53 /AP 92.88 ETS 170.9_ 7AE 50.74 ETE gaH.22 7AC 39._3 ETC 292.57 CLP 94.62

CLA -25.65 RAL 65.05 RAC 6573.2 VEL 39.353 PTH 3.55 VHP 47.618 CPA 29.09 RAP 257,05 ECCZ4.a�04

L-[ TIME INJ LAT INJ LONG INJ RT A$C IN] AZMTH INJ TIME PO CST TIM IN] 2 LAT IN] 2 LONG

1929.24 -I1,78 24.17 330.85 115,94 IO 18 9 1329.2 -8.20 17.32

1220.28 10.58 344,08 341,74 116.42 13 41 31 620.3 14.05 337.11
1748.68 -14.90 9.33 329.28 116._ II lI 3 114_.7 -11.26 2.44

876.08 13.69 320.34 343.33 116.84 15 22 32 276.1 17.18 313129

1680.47 -21.61 .62 325,73 117.15 11 31 4_ 108_.5 -17.80 353.57

5805,08 _0.35 274,60 346,95 118.08 18 39 27 5205.! _3.94 267.3_

MID-COURSE EXECUTION ACCURACY CR_IT CETERMINATION ACCURACY

SGT 944.1 SGR 2712.6 SG3 50,4 ST 760.9 5R 1778.4 55 1544.3

RRT -,7840 RRr .9993 RTF -.7600 CRT -,9593 CRS -.9998 CST .953A

S_ 2872.2 R23 -.0946 R13 .9955 LSA _466.0 MSA 212.6 SSA .7

SGI 2816,2 5G2 564.5 THA |05.92 ELl 1924.1 EL? 198.6 ALF JI? .57

LAUNCH OATE FEB 22 1969 FLIGHT TIME 132.00 ARF,'IVAL GATE JUL 4 1969

HELIOCENTRIC CONIC

RL |48,00 LAL o00 LOL 153.20 VL

RP 108.88 LAP -3,34 LOP 335.87 VP
RC 1_4.766 GL 58.16 GP -68.12 ZAL

PLANETC(ENTRIC CONIC

C3 641,O31VHt. 25.319

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
23.33 14 16 J8 5055.52 -I.19

156.67 O 45 55 3}04.87 -1,18

23.33 14 16 18 5055,52 -1.|9

136.67 0 45 55 3304.87 -1.|8

23,33 14 16 18 5055.5_ -].19

156.67 0 45 55 3304.87 -1.18

CIFFERENTIAL CORRECTIONS

T_E -.4823 TRA 1.3133 TC3 -,0639 8AU 1.6354

RC-11,71 73 RRA 2.P-052 RC3 -,1798 FAU-.O22L_

FeE 2.3041 FRA -.5137 rC3 .0300 8SP 10924

BOEII.7272 8RA 3.0974 8C3 .19(18 FSP -182

OISTANC£ ]_7.|72
27.679 GAL -6.10 AZL 38.60 HCA 184.27 SHA 129.1d ECC .17969 INC51.4024 Vl _].It]6

37.557 GAP 5.06 AZP |41.32 TAL 2|0.18 TAP 34.46 RCA 105,97 APO 152.39 v? 34.805
97.56 ZAP 96.28 ETS 186.77 ZAE 72,21ETE 198.42 7AC 82.37 ETC 78.47 CLP 107.(]7

0LA 69.59 RAL 4.27 RAO 6572.6 VEL 27.610 PTH 3.41 VHP 3J.)9_ _PA -_3.81 RAP 156.9H ECC11.5497

IN] LONG IN] RT A._ IN] A2'MTH IN] TIME F_ CST T_M IN] ? LAT _NJ Z LL'_C
246.33 273.84 L:_0.41 ;5 40 34 4455.5 -8.6d 243.9_

96,77 273,81 L_O.4J J 41 _ 27_4.9 -@.6_ 94,3H

246,33 273.84 20.4! 15 40 34 4455.5 _.6d ?_3.9_

96.77 273.81 L:_,4| } 4J _ 27_4.9 -8.6H 94.38

246.33 273.84 20,4l 15 40 34 4455.5 _.6_ ?43.93

96.77 273.81 L:_0.41 I 41 0 27_4.9 8.6H 94.3_

MIO-COUR.E EXECUTION ACCURACY L"R_IT CETERMINATION ACCURACY

SGT 9_,2 SCR 3342.9 SG3 55,1 ST _7_.2 SR 77t17.4 55 I431,I

RRT .6958 RRF -.9989 RTF -.6669 CRT .570_ CRS .9999 CST .55H7

.S68 3466.7 R23 -.0769 R13 -.9967 LSA _166.4 MSA 229.4 SsA l._

SCl }405,7 SG2 647._ THA 7_ ,77 ELI 2712.l EL? ??_ .? At r 86.62

1_7|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 4. 1968-69_

LAONCH CAT[ r[8 22 1969 FLIGHT TIME 134.00 ARRIVAL CAT[ JUL 6 |969

HEL[O(ENTRIC CONIC CISTANCE 392.434

RL 148,08 LAL .00 L<X. IS3.?0 VL ?7.6]? GAL -5.74 AZL 59.96 HCA 186.74 5HA |78.86 ECC .|7842 iNC30,0379 VJ 30.106

RP J08.86 LAP -3.37 LOP 339,04 VP 37.529 GAP S.1! ATP 119.87 TAL 208.33 TAP 35.07 RCA I05.87 APO 151.85 V2 34,811

RE 127.128 GL 62.89 6P -77.34 ZAL 101.75 ZAP 100.58 ET5 223.8t ZAE 96.91 ETE 144,74 ZAC 94.48 ETC 116.77 CLP |46.86

PLAME_TC(ENTRIC CONIC

C3 239,036 VHL 15.461 DLA 67.66 RAL 344.03 RAO 6571.4 VEL 18.983 PTH ).08 VHP 18.825 CPA -75.43 RAP 73.34 ECC 4.9339

LNCH AZNTH LNCH TIME L-I TIM_ IN] LAT IN] LONG IN] RT A,_C IN] AZMTH IN] TIN? PC) CST TIM IN] 2 LA T IN] Z LONG

?5.59 13 0 30 4950.11 -7.39 242,92 250.99 22.54 14 23 0 4350.1 -14.77 240.18

154.4J 23 16 21 3212.67 -7.39 95.78 250.97 27.54 ?4 9 54 2612.7 -14.76 93.03

25.59 13 0 30 4950,11 -7.39 242.9? 250.99 22.54 14 ?3 0 4350,1 -14.77 240.18

I54.4l 23 16 ?1 3717.67 -7.39 95.78 250.97 22.54 24 9 54 2617,7 -;4.76 93.03

25.59 13 0 30 4950.11 -7.39 242.92 250.99 22.54 14 23 0 4350.I -14.77 240.18

154.4J 73 16 21 3212.67 -7.39 95.78 250._9 22.54 24 9 54 2612.7 -14.76 93.03

CIFFERENTIAL CCRRECTION5

TCE 3.4598 TRA-1.0627 TC3 -,0216 8AU ,1351

R0£-3,9000 RRA 3,1205

FOE ].2637 FRA -.6513

_CE 5.2134 8RA 3.2964

LAUNCH GATE FEB 22 1969

HELIOCENTRIC CONIC

RL |48.OO LAL .0(3 LOL 153.70 VL 27.585 GAL

MI_-CCURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T i649.6 ,_ 3_69,5 S63 68.2 ST 1319.3 SR J709.3 55 8_2.3

RC3 -.0363 FAU .00320 RRT _b989 RRF :_9786 RT# .9675 CRT -.9475 CR5 .9844 CST -.9890

FC3 -.Oil6 BSP I|680 56,8 3751.7 R"Z3 -.IL:>03 RI3 -.9917 LSA 7285.? HSA 340,8 $5A J,7

CC3 .0423 FSP -22J SAI 3693.2 SG2 659.6 THA 1|4.59 EL/ 2J32,6 EL2 338.0 ALF I77.77

FLIGHT TIME !36.00 ARRIVAL GATE JUL 8 1969

OISTAN(E 398.1J6

-5.45 AZL 69.3! HCA 189.62 SMA 128.53 ECC ,17817 INC20.6907 Vl 30.]06

RP 108.84 LAP -3.39 LOP 342.21 VP _7.499 GAP 5.28 AZP 110.42 TAL 206.75 TAP 36.37 RCA 105.63 APO 151.4_ V? 34,818

RC 129.481 GL 61.17 GP -74.46 ZAL 105.74 ZAP 105.50 ETS 273.71 ZAE 95.83 ETE 193.75 ZAC 101 .19 ETC 166.93 CLP-176.29

PLANE TOCENTRIC CCNIC

C3 |22.649 VHL 11.075 8LA 6}.72 RAL 342.}3 RAO 6570.3 VEL 15.6_ PTH 2.78 VHP |3.367 DPA -66.56 RAP 59.16 ECC 3.0185

LNC.J"I ATMTH LNCH Title L-I TDAE IN] LAT IN] LON(; IN] RT ASC IN] AZ)ATH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

30.20 J} 4 13 4821.73 -14,00 2}6.8! 245._7 27.15 14 24 35 4221.7 -21.08 233,32

]49.90 22 59 3 3116.20 -13.99 94.8(3 _45.25 27.15 23 50 59 2516.2 -21.07 91.32

30.20 13 4 13 4821.73 -14.00 236.81 245.27 27.15 14 24 35 4221.7 -21.08 233.32

149.80 22 59 3 3116.20 -13.99 94.80 245.25 27.|5 23 50 59 2516.2 -21.07 9J,57

30.20 13 4 13 4821.73 -14.00 236.8| 245._7 27.15 14 24 35 4221.7 -21.08 233.32

149.80 22 59 3 3116,20 -13.99 94.80 245.25 27.15 23 50 59 25J6.2 -21.07 91.37

CIFFER_NTIAL CORR_.CTION5 NIS-COURE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TO£ 3.3536 TRA-2._3(J TC] -.2610 8AU .4299 S(,T 3751.! S6R 1054.0 _3 87.2 ST 1994.0 SIR 316.? SS 700.0

RO£ -.0319 RRA .9008 Re3 .0246 FAU .01531 RRT -.8870 RRF -,8L_O0 RTF .990_ CRT -.5375 CRS .4470 CST -.9946

rOE 1.0738 FRA -.6910 FC3 -.1081 8_P 12_39 5GB 3896.4 R_3 -.1565 R13 -.9856 LSA 2118.8 HS_ 276.4 5SA 2.1

_0E 3.3537 9RA 2°9442 _C_ .2622 FSP -285 561 3867,7 S(;2 472,0 THA 165.79 ELi _O01.3 EL? 265,6 ALF 175,04

LAUNCH CArE FEe ?2 I969 FLIGHT TIME |38.00 ARRIVAL GATE JUL ID ]969

HELIOCENTRIC CONIC 01STANCE 40}.974

RL ]48.00 LAL .{'tO L_X. 153.70 VL 27._37 GAL -5.18 AZL 74.31HCA

RP J08.82 LAP -},}9 LO ° }45.38 VP )7,471 CAP 5.48 A_P |0_.}3 TAL

RC 131.873 GL 57.73 GP -68.40 ZAL J09.21 ZAP 110.58 ETS 291.56 ZAE

PLAN_TOfENTRIC CONIC

C3 76,978 VHL 8.774 CLA 60.09 RAL 345.32 RAG 6569.5 VEL 14.083 PTH

LNCH AZMTH LNCH TIME L-[ TiME IN] LAT

34.50 13 76 37 4703.22 -19.36

145.50 ?3 0 ?9 _034.08 -19.35

34.50 {3 26 37 4703.22 -19.36

145.50 23 0 29 3034.08 -19.35

34.50 I_ ?6 }7 4703.22 -!9.36

145.50 ?3 0 ?9 5034.08 -19.35

CIFrER_NTIAL CORR_CTIC_S

TOE 2.5845 TRA-_,62|7 TC5 -,6]13 8AU .6338

RCE .69"iff] RRA .0378 RC3 -.0750 F_U ,02440

rOE _.0839 FRA -,7125 FC3 -.2744 8SP 1256_

8CE 2.6756 8R_ 2.6719 8C3 .6159 rsP -360

192.64 SMA I78.20 ECC .17830 INC15.6942 vi 30._06

205.24 TAP 37.88 RCA 105.35 APO 151.06 V2 34.825

102.38 ETE 210.J6 /AC 105.89 ETC 184.46 CLP-|67.69

?.57 VHP i0._66 CPA -59.16 RAP 52.78 ECC ?,?669

IN] LONG IN] RT ASC IN] AZMTH IN] TIME PC) CST TIM IN] 2 LA T IN] 2 LONG

?3(3,09 243.67 31.91 14 45 0 4103,? -76.09 225.8!

93.18 243.65 31.90 ?3 51 3 2434.1 -76.08 88.9!

?_0.09 24_.67 _1.9J 14 45 0 4]01.? -26.09 275.8!

93.18 ?43.65 31.90 23 51 3 2434.1 -76.08 88.9!

?}0.09 243.67 3|.91 14 45 0 4;03.? -?6.09 225.81

93.18 243.65 31.90 23 51 3 2434,1 -26.08 88.9I

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 3973.4 SGR 472.7 $63 109,4 ST I977.5 SIR 452.1 SS 695,O

RRT .4029 _ .57}5 RTF .9768 CRT .8384 CRS -.9190 CST -.9854

,_ 40OI.4 R"_} ,1915 RI3 .9778 LSA 2_78.4 MSA ?60.6 55A 2.7

S(,I 3978.0 S_ 43"Z.! THA 2.78 EL] L}014.1 EL? 242.0 ALF I] .G!

LAUNCH CAT[ FEB ?? 1969 FLIGHT TIME 140.00 ARRIVAL GATE JUL J? 1969

HELIOCENTRIC CONIC OlSTANCE 409.779

RL 148.00 LAL .OO LOL 153.20 VL ?7.489 GAL -4.91 AZL 77.39 PiCA 195.72 S_A 127.88 ECC .]7864 1NCJ2.6135 Vl }0.106

RP 108.79 L_P -3.39

RC 134.153 GL 53.98

PLAN_TOCENTRIC CONIC

C3 54.680 VHL 7,395

LNCH AZMTH LNCH TIME

38.3fl 13 S? 36

141.65 _3 6 26

38.35 13 52 36

_41.65 ?3 6 26

38.35 13 52 36

]41.65 23 6 ?6

CIFFERENTIAL CORRECTIONS

TOE 2.1926 TRA-2.3650 TC3-I.0007 8AU .7440

R_)E .7515 RRA -.1658 RC3 -.1851 FAU .03228

FO[ 1.1214 FRA -.7145 FC3 -.Sl|J 89 129S9

80E ?.)J 78 BRA 2.3708 883 1.0177 FSP -442

LOP 348.56 VP 37.443 G_P 5.?0 AZP }0_.J6 TAL 203,74 TAP 39.46 RCA 105.03 APO 150.72 V2 34.833

GP -62,25 ZAL 111.76 ZAP 115.54 ETS 298.05 ZAE 107.59 ETE 214.68 7AC 109.67 ETC J90.18 CLP-J57.85

OLA 56.89 RAL 349,32 RAG 6569.0 VEL 13.268 PTH 2.42 VHP 8.956 0PA -5?.58 RAP 48.]O ECC 1.8999

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2)ATH IN] TIME PO CST TIM IN] ? LAT IN] _ LONC

4601.97 -23.21 223,42 243.10 36.46 15 9 18 4001.9 -29.55 218.39

2971.38 -23.213 91,38 243.08 36.46 23 55 57 7371.4 -29.54 86.35

4601.92 -23.21 223.42 _43.10 36.46 15 9 18 4001.9 -29.55 2J8.39

2971.38 -23._0 91.38 243,08 ]6.46 23 55 57 7371.4 -29,54 86.35

46ol.92 -23.21 223.42 _F43.lO 36.46 15 9 18 400|.9 -79.55 2J8.39

7971.38 -23.L:_3 9|,_ 243,08 36.46 23 55 57 2371,4 -_9.54 86.35

MIO-COLMSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 4041.4 SAR 685.| SG3 137.6 ST J975.? SR 586.6 SS 712.6

RRT .7887 RRF .9051 RTF .9670 CRT .9154 CR5 -.9767 CST -.9804

S(,B 4099.! R'Z3 .2183 RI3 .9701 LSA 7165.3 MSA 253.9 SSA 3.5

.._,,| 4077.8 SC2 417.4 THA 7.7_ ELl 2047.8 EL2 Z77.7 _LF 15.4[]
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. t968-69

LAUNCH CAT? FEB 22 1969 FLIGHT TIME 147.00 ARRIVAL DATE JUL 14 1969

HELIL"WCENTRIC CONIC

RL |48.00 LAL .OO

RP 108.77 LAP -3.38

RC 136,471 GL 50.36
PLANCTOCENTRIC CC_IC

C3 42.O84 VHL 6.487

LNCH AZMTH LNCH TIM_

41.75 14 18 26

138.25 23 13 19

41.75 14 18 26

138.25 23 13 19

41.75 14 18 26

138.25 23 13 J9

01STANCE 415.652

LOL 153.20 VC 27.441 GAL -4.65 AZL 79.48 HCA

LCW:' 351.74 vP 37.415 GAP 5.92 AZP 99,97 TAL

GP -56.56 7AL 113.72 2AP 1213.26 ETS 301.20 ZAE

198.83 SMA 127.55 ECC .I7915 INC10.5238 Vl 30,106

202.24 TAP 41.07 RCA 104.70 APO 150.40 V2 34.841

111.83 ETE 715.45 ZAC 112.97 EtC 192.75 CLP-156.13

CLA 54.17 RAL 353.42 RAO 6568.6 VEL 12.785 PTH 2.33 VHP 7.964 OPA -46.61

u-r TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

4516.70 -25.82 217.15 242.94 40.63 15 33 43 3916.7

2925.70 -25.81 89.69 242.93 40.63 24 2 5 2325,7

4516.70 -25.82 217,15 242.94 40.63 15 33 43 3916.7

29?5.70 -25,81 89.69 242.93 40.63 24 2 5 23?5.7
4516.70 -25,82 217.15 ?4?.94 40.63 }5 33 43 3916.7

29?5.70 -25.81 89.69 242.93 40.63 24 2 5 2325.7

DIFFERENTIAL CC_R_CTIONS

TDE 1.9686 TRA-2.1574 TC3-1.4184 BAU .8130

ROE .6956 RRA -.1979 RC3 -.7763 rAu .0_96

FCE 1.1455 FRA -.6911 FC3 -.8014 e...c,P 13306

BCE 2.0879 BRA ?.1665 BC3 1.4451 FSP -520

MI0-COURE EXECUTION ACCURACY

_:/vT 41_.4 _ 771.2 .5(,3 154.3

RRT .8487 RR+" .9473 RTF .9592

5GB 4192,0 R23 .2371 RI3 .9630

•_1 4172.6 S(;? 40?.8 THA 9.11

RAP 45.45 ECC 1.6926

INJ 2 LAT INJ 2 LONG

-31.76 211.45

-31.75 84.00

-31,76 711.45

-31.75 84.00

-31.76 211.45

-31.75 84.00

O_BIT DETERMINATION ACCURACY

ST 1994.3 SR 620.9 SS 728.9
CRT .9335 CRS -,9880 CST -.9777

LSA ?198.4 MSA 247.1 SSA 4.4
ELI 2_077.8 EL2 713.6 ALF 16.38

LAUNCH DATE FEB 22 1969 FLIGHT TIME 144.00 ARRIVAL OATE JUL 16 1969

HELIL_ENTRIC CONIC

RL 148,PO LAL .00

RP 108.74 LAP -3.36

RC 138.775 GL 47.00

PLANE TOCENTRIC CONIC

C3 34.199 VHL 5.848

LNCH AZMTH LNCH TIME

44.7? 14 43 12
135.28 23 ?0 24

44.7? 14 43 17

135.28 23 20 24

44.7? 14 43 l?

135,2_ ?3 _ ?4

OlSTANCE 421.535

LCL 153.20 VL 27.392 GAL -4,37 AZL 80.99 HCA 201.96 5MA

LOP 354.91 VP 37.38B GAP 6,14 ASP 96.37 TAL L_OO.77 TAP

GP -51.43 ZAL 115.03 ZAP 174.64 ETS 3503.12 2AE 115.30 ETE

127.22 ECC .17978 IN(: 9.0093 Vl 30.106

47.68 RCA 104.35 APO 150.09 V2 34._50

714.73 ZAC 1J5.84 ETC 197.89 CLP-155.72

OLA 51.77 RAL 357.41 RA0 6568.3 VEL 12.473 PTH ?.26 VHP 7.3?9 OPA -41 .19 RAP 43.81 ECC 1.5628
L-I TIME INJ LAT INJ LONG INJ RT AS_C |NJ AS'MTH INJ TIME PO (ST TIM INJ 2 LAT INJ ? LONG

4444.64 -77.54 211.42 243.12 44.32 15 57 17 _44.6 -33.11 205.18

?892.95 -77.53 88.24 243.11 44.31 24 B 37 2293.0 -33.10 8?.00
4444.64 -27.54 211.42 243.12 44.32 15 57 17 _44.6 -33.11 705.18

?892.95 -27.53 88.24 243.11 44.31 24 8 37 2?93.0 -33.10 82.00

4444.64 -27.54 211.42 24_.12 44.32 15 57 17 3844.6 -33.11 705.18

2897.95 -77.53 88.24 243.JJ 44.31 24 8 37 2293.0 -33.10 82.00

ORBIT 0ETERMINATION ACCURACY

5T 2048.9 5R 632.8 55 757.?

CRT .9414 CRS -.9927 CST -.975!

LSA 2260,6 MSA 247.3 SSA 5.3

ELI 2134.6 EL2 204.8 ALF 16.37

CIFFERENTIAL CORRECTIONS

TOE 1.8676 TRA-I.9380 T(3-1.8016 BAU .B366

RCE .6410 _A -.1621 RC3 -.3201 FAU .04253

FOE 1.1843 FRA -.6040 rC3-1.0765 BSP 12476

BOE 1.9746 BRA 1.9448 BC3 1.8798 FSP -509

MIO-COUR_E EXECUTION ACCURACY

S(,T 4145.4 SGR 774.9 SG3 169.4

RRT .848J RRF .9512 RTF .9479

S,GB 4217.2 R_3 ,2633 RJ3 .9521

_1 4197.6 SG? 405.4 THA 9.09

LAUNCH DATE FEfl 22 1969

HELIL%CENTR[( CONIC

RL 148.O0 LAL .GO

RP 100,71 LAP -3.32

RC 141,O67 GL 43.9?

PLANE TL"WCENTRIC CONIC

C3 28,8_5 VHL "5.374

LNCH AZMTH LNCH TIME

47.33 15 6 50

132.67 23 27 32

47.33 15 6 50

132.67 23 27 32

47.33 15 6

132.67 ?3 ?7 37

FLIGHT TIME 146.00 ARRIVAL DATE JUL I_ 1969

CISTANCE 427.409

LOL 153.20 VL 27.343 GAL -4.09 AZL 82.14 HCA 205.10 S,MA 126.90 ECC .18056 INC 7.8564 Vl 30.106

LOP 358.09 VP 37,361 GAP 6.37 AZP 97.12 TAL 199.19 TAP 44,29 RCA 103.98 APO 149.81 V2 34,860

CP -46.85 ZAL 115.78 ZAP 128.65 ETS ]04.49 2AE 118.13 ETE 213.37 ZAC 118.51 ETC 197.87 CLP-155.97

DLA 49.67 RAL 1.77 RAC 6568.2 VEL 12.258 PTH ?.21VHP 6.915 OPA -36.79 RAP 42.8B ECC 1.4754

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

438?.95 -2fl.65 ?06.27 243.64 47.53 16 19 53 3783.0 -33.87 199.59

2869.75 -?8.64 87.07 243.63 47.52 24 15 22 ?269.8 -33.86 80.38

4382.95 -2fl.65 206.27 243.64 47.53 16 19 53 3783.0 -33.87 199.59

?869.75 -28.64 87.07 243.63 47.52 24 15 22 2269.8 -33.86 80.38

4387.95 -?8.65 2136.27 243.64 47.53 16 19 53 3783.0 -33.87 199.59

2869.75 -?8.64 87.07 243.63 47.5? 24 15 22 2269.8 -33.86 80.38

DIFFERENTIAL CORRECTIONS

rCE 1,7318 TRA-1.8133 TC3-?.7797 BAU .8925

RCE .56?8 RRA -.1479 RC3 -.3793 FAU .0476J

FOE 1.1433 FRA -.560? FC3-1.4771 BSP 13551

BCE 1.:210 BRA 1.8193 8C3 ?.3Ill _SP -613

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4281.7 .S{,R 765.? S_3 187.1 St ?053.5 SR 604.5 SS 747.3

RRT .8650 RRF' .9543 RTF .9452 CRT ,9458 CRS -.9947 CST -.9740

S_ 4349,6 1_3 .2595 RI3 .9489 USA 2254.9 MSA ?36.9 SSA 6.5

_1 4333.0 _2 379.3 THA 8.86 ELI 2137.3 Eb? 189.1ALF 15.68

LAUNCH CAT? FEe 22 1969 FLICHT TIME 148.00

HELIOCENTRIC CONIC

RL 148.C_'J LAL ,00

RP 108.68 LAP -3.78

RC 143,344 GL 41.I0

PLANE TC_ENTRIC CONIC

C3 25.091 VHL 5,C}09

LNCH AZMTH LI_H TIME
49.59 15 79 76

130.41 23 34 59

49.59 15 79 26

I_.41 73 34 59
49.59 15 29 26

130.41 23 34 59

DISTANCE 433.2_3

LOL 153,20 VL 27.294 GAL -3.8(3 AZL fl3.05 HCA

LOP 1.27 VP 37.334 GAP 6.60 ASP 96.12 T_L

GP -47.81 ZAL 116.01 2AP 132._0 ETS 305.57 ZAE

_8.25 5,MA 126.57 ECC ,18146

197.64 TAP 45.89 RCA 103.60

120.42 ETE 211.63 7AC 121.01

OLA 47.91 RAL 3.03 RAO 657W_.0 VEL 12.102 PTH 2.17 V_P 6,646 OPA -31.85

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME PO CST TIN

4329.60 -29.36 201.69 _44.50 50.28 16 41 35 37?9.6

?B53.17 -29.35 86.13 244.49 50.27 74 27 32 2?53,2

4329.60 -29,36 201.69 244.50 50.28 16 41 35 37?9.6

2853,17 -29,35 _6.13 244.49 50.27 24 22 32 2253.2

4329.60 -29.36 201.69 244,50 50.28 16 41 35 3729.6

2853.17 -29.3fl 86.13 244.49 50.27 24 22 3? ?253.2

ARRIVAL DATE JUL 2fl 1969

DIFFERENTIAL CORRECTIONS

TOE 1.6521 TRA-1.6696 TC3-2.7_04 BAU .9259

RCE .506| RRA -.1195 RC3 -.4058 FAU .05034

FCE 1.1094 FRA -.4778 FC3-1.7368 BSP 13897

8OE 1.7279 8RA 1.6739 8C3 2.7004 FSP -656

INC 6.9450 Vi _3,106

APO 149.54 V2 34.870

ETC J92.55 CLP-156.54

MI0-COURSE EXECUTION ACCURACY

5GT 4378.4 5GR 736.3 SG3 199.0

R_7 .8646 RRF .9487 RTF .9403

SGB 4439.9 R'23 .?fl87 RI3 .9435

_,I 4424,8 S_2 366.0 THA 8.33

RAP 42.49 ECC 1.4129

INJ ? LAT INJ 2 LONG

-34,77 194.67

-34.26 79,11

-34.27 194.67

-34.26 79.11

-34.77 194,67

-34.?6 79.1!
ORBIT OETERMINATION ACCURACY

ST 2075.7 SR 587.3 SS 742.7

CRT .9493 CRS -.9967 CST -,9727

LSA 2?68,5 MSA 230.6 SSA 7.6

ELI 2148,6 EL2 176.9 ALF 15.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4 1968-69J

LAUNCH C_rc FEB 22 ,969 FLIGHT TIME 150.01] ARRIVAL DATE JUL _2 ]969

H[LIL'%CENTR[C CC_NIC

RL 148.00 LAL .00

RP 108.65 LAP -3.23

RC 145.608 GL 38.§2
PLANETL-_CENTRIC CONIC

C3 22.262 VHL 4.71H

LNCH AIMTH LNCH TIME

51.56 J5 5J J2

128.44 23 42 52

51.56 J5 51 12

128.44 23 42 52

5*.56 ]5 5J 12

I_8.44 23 4Z 52

CIFFERENTIAL CCRR_CTIC_S

TCE 1.5927 TRA-I.5294

ROE .4605 RRA -.0933

FOE 1.0660 FRA -.3858

8DE 1.6579 BRA 1.5323

DISTANCE 439.150

LOL 153.2fl VL 27.245 GAL -3.51 ATL 83.80 HCA 211.40 SMA 126.25 £CC .18249 INC 6.2021 Vl 30.106

LL_ 4.46 VP 37.308 GAP 6.83 AIP 95.30 TAL 196.08 TAP 47.48 RCA 103.21 APO 149.29 V2 34.880

6P -39.25 7AL I15.79 74P 135.59 ET$ 306.46 /AE 122.26 ETE 209.83 ZAC 123.39 ETC 192.09 CLP-157.29

CLA 46.41RAL

L-I TIME INJ LAT

4282.99 -29._1

2841._} _29.80

4282.99 -29.fli

2841.3(] -29.80

4?82.99 -29.8!

2841.50 -_9._0

TC3-3,1817 BAU .955J

RC3 -.4180 FAU .05193

_C3-2.0!94 8SP 14193

8C3 3,2090 FSP -685

8.75 RAC 656?.9 VEL 11.985 PTH 2.14 VHP 6.476 0PA -27.85 RAP 42.51ECC 1.3664

INJ LONG INJ RT ASC INJ AZMTH INJ TIME I%0 CST TIM INJ 2 LAT INJ ? LONG

397.63 245,70 52.63 17 2 34 3683.0 -34.45 190.34

85.40 245.69 52.62 24 30 13 2241.3 -34.44 7@.12
197.63 245.70 52,63 17 2 34 3683.0 -34.45 190.34

85.40 245.69 52.62 24 30 |3 2241.3 -34.44 78.12

197.63 245.70 52.63 J7 Z 34 3683.0 -34.45 190.34

85.40 245.69 52.6Z 24 30 13 2241.3 -34.44 78.17

MI_-COURSE EXECUTION ACCURACY ORBIT CETERMINA TION ACCURACY

_T 4473,2 SGR 703,7 $63 2D7,5 ST 2098,0 M 56J.5 SS 733.9
RRT .8603 RRF .9390 RTF .9359 CRT .9528 CRS -.9974 CST -.9715

5(,8 4528.2 RZ3 .2525 RI3 .9386 USA 2281.4 MSA 224.2 SsA 8.9

S(,I 4514.3 S.G2 355.5 THA 7.76 ELI 2165.5 EL2 165.1 ALF 14.39

LAUNCH CArE FEB 22 1969 FLIf, MT TIME 152.00 ARRIVAL CATE JUL 24 1969

HELIL'_CENTR[C CC'_IC

RL 148.00 LAL .OO

RP 108.61 LAP -3.16

RC 147.857 GL 36.12

PLANE TOCENTRIC CONIC

C3 L_.083 VHL 4.48J

LNCH ATMTH LNCH TIME

53.28 16 I2 21

*26.72 23 51 21

53.28 16 12 21

J26.72 23 5J 2J

53.28 16 12 21

*76.72 23 5i 2I

DISTANCE 445.009

LOL 153.20 VL 27.196 GAL -3.20 AZL 84.42 H(A 214.57 SMA

LOP 7.64 VP 37.282 GAP 7.06 A/P 94.60 TAL 194.50 TAP

GP -36.12 ZAL 115.J4 ZAP J3_.56 [TS 307.L:_ ZAE 123.75 ET£

125.93 ECC .i8365 IN( 5.5831 vl 3(].I06

49.06 RCA 102.80 APO 149.06 V2 34.89I

_8.05 ZAC 125.70 ETC 191.58 CLP-|58.14

OLA 45.I2 RAL J2.47 RAO 6567.8 VEL IJ.894 PTH 2.JJ VHP 6.376 OPA -24.24 RAP 42.87 ECC J.3305

L-I TIME INJ LAT INJ LONG INJ RT A.$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCNG

4241.93 -30.09 194.04 247.24 54.64 17 23 3 3641.9 -34.48 186.54

2832.84 -YO.08 84.85 247.22 54.63 24 38 33 2232.8 -34.47 77.35

4241.93 -30.09 194.04 247.24 54.64 |7 23 3 3641.9 -34.48 186.54

2832.84 -30.08 84.85 247._Z 54.63 24 38 33 2238.8 -34.47 77.35

4241.93 -30.09 194.04 247.24 54.64 |7 23 3 3641.9 -34.48 186.54

2832.84 -30.08 84.85 247.22 54.63 24 38 33 2232.8 -34.47 77.35

ORBIT CETERMINA TION ACCURACY

ST 2118.7 SR 543.4 55 721.3

CRT .9567 CRS -.9984 CST -.9703

LSA 2292.9 MSA 217.6 SSA 10.3

EL2 2182.9 EL2 J53.6 ALF 13.86

cIFrERENTIAL CORRECTIONS

TOE 1.5463 TRA-I.3903 TC3-3.6317 8AU .98|6

RCE .4239 RR4 -.0705 RE3 -.4|99 FAU .05259

FOE 1.0156 FRA -.2896 FC3-2.2669 8SP 14483

B0E 1.6033 _RA 1.3921 8(3 3.6559 FSP -703

MI0-COURSE EXECUTION ACCURACY

SGT 4566.! _R 672.! 563 213.2
RRT .8532 RRF .9258 RTF ,9321

SG8 4615.3 R23 .2414 RI3 .9344

S6J 4602.! S&2 347.8 THA 7,20

LAUNCH care rE6 22 I969

HELIL_ENTRI( CL-_C

RL |48.00 LAL .00

RP 10_.$8 LAP -3.09

RC 150.092 GL 33.88

PLANE TL'_CENTRIC CONIC

C3 1_.363 VHL 4.2R5

LNCM AZMTH LNCM TIME

54.79 *6 33 7

125.21 0 4 26

54.79 16 33 7

125.21 0 4 26

54.79 16 33 7

,25.21 0 4 26

FLIGHT TIME 154.00

DISTANCE 450.859

LOL 153.20 VL 27.147 6AL -2.88 ATL 84.94 HCA 217.73 SMA

LOP 10.83 VP 37.257 GAP 7.29 AZP 94.00 TAL 192.90 TAP

GP -33.37 ZAL I14.13 ZAP |41.25 ETS 307.82 _AE |24.94 ETE

ARRIVAL CArE JUL 26 1969

125.6! ECC .18496 INC 5.055* v] 30.106

50.63 RCA 102.38 APO 148.84 v2 34.902

206.35 7AC 127.95 Erc 191.05 CLP-159.05

CLA 44.01R4L I6.2I RAC 6567.7 VEL 11.821PTH 2.09 VHP

L-I TIME INJ taT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

42_5.55 -30.25 J90,84 249.09 56.37 17 43 12

2826,92 -)0.24 84.44 249.08 56.36 0 51 33

4205.55 -!_I.25 190.84 249.09 56.37 17 43 12

2826.92 -_W].24 84.44 249.08 56,36 0 51 33

4205.55 -30.25 190.84 _49.09 56.37 J7 43 12

28?6.9? -_.24 84.44 249.08 96.36 0 51 33

DIFFERENTIAL CORRECTIONS

TOE 1.5091 TRA-I.2504 TC3-4.0793 BAO 1.0066

RCE .3946 RRA -.0513 RC3 -.4156 FAU .05257

FOE .9605 FR4 -.1934 FC3-2.4783 85,° 14789

8CE 1.5598 _RA 1.2515 _C3 4.)004 FSP -715

MI_-COUR&£ EXECUTION ACCURACY

S6T 4658,0 S6R 643.7 £,63 216.7

RRT .8443 RRF .9096 RTF .9290

560 4702.3 R"_3 .2257 RI3 .9310
_I 4689.8 f_T,2 342.6 THA 6.69

FL/C._T TIME 156.0(]

01 STANCE 456 _)00

L(X. 153,20 VL 27.098 GAL -2.56 AZL 85.40 t'_C.A220.90 S_4A

LOP 14.01 VP 37.232 GAP 7.53 AZP 93,48 TAL 191.29 TAP

GP -_0.95 7AL |12.77 2AP 143.68 ET$ 308.31 ZAE 125.91 £TE

OLA 43.04 RAL 20.03 RAO 6567.7 VEL 11,763 PTH 2.08 VHP

LAUNCH DATE F[8 22 ,1969

INJ LON6 INJ RT ASC INJ A2%4TH INJ

187.99 251.26 57.86 18

84.14 251.25 57.85 I

187.W 251._ 57.86 I8

84.J4 251.25 57.85 l

187.99 251.26 57.86 18

84.14 251,25 57.85 I
MID-COU_SAE EXECUTION ACCURACY

S6T 474_.2 S6R 619.4 $63 218.0
RR7 .8320 RRr .8903 RTF .9258

SG8 4782.5 R23 .209! RI3 .9275

S6J 4770.2 $62 34J,6 THA 6,23

H[LIC_CENTRIC CONIC

RL 148.00 LAL .O0

RP 108.54 LAP -3.01

RC 152.312 6L 31.77

PLANE TCEEMTRIC CONIC

C3 16.983 VHL 4.12J

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

56.I3 16 53 41 4173.13 -30.32

123,87 a 14 19 2823.04 -30.31

56,I3 16 53 41 4173.13 -30.32

123.87 0 14 19 2823.04 -_0.31

56.I3 I6 53 41 4173.13 -30.32

I23.87 0 14 19 2823.04 -30.3I

DIFFERENTIAL CORRECTIONS

TOE 1.4819 TRA-I.1038 TC3-4.5129 8AU 1.0287

RCE .3723 RRA -.O3_ RC3 -.4051 F_U .05185

FCE .9066 FRA -,0948 [C3-_,6432B,_W _ 15012

BOE 1.52f10 OR_ J,J043 8C3 4,53JJ F_ :_ -7J4

6.327 CPA -20.96 RAP _3.48 £CC 1.3022

PC' CST TIM INJ 2 LAT INJ 2 LCWWC

3605.6 -34.43 183.J_

2226.9 -34.42 76.78

3605.6 -34,43 183.18

2226.9 -34.42 76.78

3605.6 -34.43 1_3.1_

2226.9 -34.42 76.78

ORBIT CETERMIN4TION ACCURACY

ST 2137.4 SR 528,5 SS 705.4

CRT .9611CRS -.9991 CST -.9692

LSA 2302.4 MSA 210.4 SSA 118

ELI 2197.2 EL2 142,0 ALF 13.43

ARRIVAL DATE JUL 28 1969

125.30 ECC .18640 INC 4.5974 V* 30.*06

52.I9 RCA 101.94 APO 148.65 v2 34.914

204.76 ?AC 130.16 [TC 190.54 CLP-159.9_

6.317 8PA -17.99 RAP 44.32 ECC 1.2795

TIME F_3 CST TIM INJ 2 LAT INJ 2 LONG

3 14 3573.1 -34.33 *80.20

I 22 2223.0 -34.3J 76.36

3 14 3573.1 -34,33 180.20

J 22 2223.0 -34.31 76.36

3 14 3-573.1 -34,33 180.20

I 22 2_23.0 -34.31 76.36

ORBIT DETERMINATION ACCURACY

ST 2157.4 9 5J_.I SS 689.5

CRT .9661CRS -.9995 CST -.96_I

USA 2314.4 MSA 203.4 SSA 13.3

ELI 2214.9 EL2 130.3 ALF 13.1I
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH _AT[ FEB Z? 1969 fLIGHT TIME J58.D0 ARRIVAL GATE JUL 50 1969

HELIL_ENTRIC CONIC CISTANCE 462.51'I

RL 148.00 LAL .00 LO_. 153o20 VL 27.049 6AL °2.22 AZL 85,8l HCA

RP I08,50 LAP -2.92 LL'_ 17.20 VP 37.208 GAP 7.77 AZP 93,02 TAL

RC 154.516 GL 29.76 GP -28.82 /AL I11.09 ZAP 14§.90 ETS 308.68 ZAE

PLANE TOfENTRIC CONIC

C3 15.865 VHL 3.983 CLA 42.17 RAL 23.94 RAO 6567.6 VEL 11.715 PTH
LNCH AZMTH LNCH TImE L-I TIME INJ LAT

57.34 17 14 15 4144.03 -30.33

122.66 O 24 54 2821.02 -30.32

57.34 17 14 15 4|44.03 -30.33

IZ2.66 O Z4 54 2821.02 -30.32
57,14 17 14 15 4J44.03 -3(].33

122.66 0 24 54 2821.02 -_0.32

CIFFERENTIAL CORRECTIONS

TCE 1.4560 TRA -.9563 TC3-4.9404 BAU 1.05]2

ROE .}542 /ERA -.0196 RC3 -.3937 FAU .05084

FOE .84_ FRA -.[]O29 FC3-2.7741 8,_P 15315

BOE 1.4984 ORA .9565 8C3 4.9560 FSP -716

22A.08 SMA 124.99 ECC .18800 INC 4.1944 VI 30.106

189.66 TAP 53.74 RCA 101.49 APO 148.48 V2 34.9_6

126.69 ETE 203.28 ZAC 132.36 ETC 190.04 CLP-160.92

2.06 VHP 6.336 0PA -15,27 RAP 45°}5 ECC 1.2611

INJ LONG INJ RT A_ INJ AZMTM INJ TImE PO CST TIM INJ 2 LAT INJ 2 LONG

185.42 253.73 59.16 18 2] 19 3544,0 -34.17 177.53 e

83.97 253.72 59.15 l II 55 2221.0 -34.16 76.08

|95.42 253.73 59.16 18 23 19 3544,0 -34,17 177.53

83.97 253.72 59.15 III 55 2221.0 -34.16 76.08

I85.42 253.73 59.16 18 23 19 3544,0 -34.17 177.53

83.97 253.72 59.15 III 55 2221.0 -)4.16 76.08

MI0-CCL_SE EXECUTION ACCURACY ORBIT 0ETEI_INATION ACCURACY

_,T 4829.2 _ 599.5 _,3 218.2 ST 2170.4 .S_ 509.7 $5 669.6
RRT .8193 RRF .869! RTF .9239 CRT .9713 ERS -.9991 CST -.9669

S(,B 4866.2 R'Z3 .1888 R13 .9253 LSA 2319.5 MSA 195.5 SSA 15.0

SAI 4854.2 S62 342.0 THA 5.84 ELI 2226.3 EL2 118.1 ALF 12.89

LAUNCH {�ATE FEB 22 1969 FLIGHT TIME 160.00 ARRIVAL GATE AUG 1 1969

HELIC(ENTRIC CONIC 01STANCE 468.349

RL 148.00 LAL .0(9 LOL 153.L_0 VL 27.000 GAL -1.87 AZL 86,17 _A 227.25 SMA 124.68 ECC .18976 IN( 3.8349 Vl 30.106

RP 108.47 LAP -2.82 LC)P 20,39 VP 37.184 GAP 8.01 AlP 92.61 TAL 188.03 TAP 55.28 REA I01.02 AM 148,34 V2 34.938

RE 156.704 GL 27.82 GP -26.93 ZAL lG9.12 lAP 147.91 ETS 308.93 ZAE 127.33 ETE L_01.94 ZAC 134.55 ETC 189.57 CLP-161.87
PLANETO(.ENTRIC CONIC

C3 14.959 VHL 3.B68 0LA 41.39 RAL 27.95 RAO 6567.6 VEL 11.677 PTH 2.05 VHP 6.380 DPA -12,79 RAP 46.53 ECC 1.2462

LNEH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A/'MTH INJ TIM£ PO CST Tim INJ 2 LAT INJ 2 LC_G

98.46 17 35 3 4117.66 -30.27 183.08 256.49 60.31 18 43 41 3517.7 -33.97 175.12

121.54 0 36 8 28L_.91 -30.26 83.92 256,48 60.29 I 23 9 2220,9 -33.95 75.96

58.46 I7 35 3 4117.66 -30.27 183,08 256.49 60.31 18 43 41 3517.7 -33.97 J75,12
121.54 0 36 8 28_--'_0.91 -30.26 83.92 256.48 60.29 1 23 9 2220.9 -33.95 75.96

58.46 17 35 3 4117.66 -30.27 183.08 256.49 60.31 I8 43 41 3517.7 -33.97 175.12

I21.54 0 36 8 2820.91 -]0.26 83.9_ 256.48 60.29 I 23 9 2220.9 -33.95 75.96

OIFFERIENTIAL CCRR£CTIONS MI0-COURS{ EXECUTION ACCURACY CRSIT CETERMINATION ACCURACY

TOE 1.4309 TRA -.8027 TC3-5.]50} BAU 1.07Z7 SRT 4912.6 S(,R 583.4 S(,3 217.1 ST 2176.0 SR 503.3 55 646.6

ROE .3397 RRA -.0067 RE] -.3812 FAU .04952 RRT .B053 RRI:" .8461 RTF .9225 CRT ,9767 CRS -.9979 CST -.9654

FOE .7898 FRA .0860 FC3-2.8662 BSP 15605 _:_8 4947.1 R23 ,1679 RI3 .9236 LSA 2317.5 MSA 187.4 SSA 16.8

BOE 1.4707 ORA .8027 BC3 5.3639 F,,_P -713 ,_,I 4935,J ,_;2 344.3 THA 5.49 ELI 2230.9 EL2 105.3 ALF 1_.76

LAUNCH cArE FEB 22 1969 FLIGHT TImE 162,00 ARRIVAL GATE AUG 3 1969

HELIC_ENTRIC CCWNIC

RL 148.00 LAL .DO

RP I0_.43 LAP -2.71

RC 158,875 GL 25.93

PLANETL-_CENTRIC CONIC

C5 14.?)| VHL 3.772 OLA 40.65 RAL

LNCH AZMTH LNCH TIME L-] TIME INJ LAT

59.5} 17 56 14 4093.49 -30.14

I?(3.47 0 47 54 _822.91 -30.13

59.53 17 56 14 4093.49 -30.14

170.47 0 47 54 2822.91 -30.13

59,5] 17 56 14 4093.49 -30.14

170.47 0 47 54 2822.91 -30.J3

_[FFERENTIAL CCRRECT[ONS

FCE 1.4(359 TRA -.6428 TC3-5.7340 8AU 1.0932

RC[ .3785 RRA .0(]51 RC3 -.3680 FAU .04797

FOE .7311 FRA .1709 FC3-2.9183 8._ 15889

CCE 1.4437 8RA .6428 8C$ 5.7458 FSP -707

01STANCE 474.156

LOt. 153.20 VL _6.952 GAL -1.51 ATL 86.49 MCA 230.44 5HA 124.37 ECC .19170 INC 3.5102 Vl 30.106

LOP 23.58 VP 37.161 GAP 8.26 AZP 92.24 TAL J86.38 TAP 56.82 RCA I00._3 APO 148.21 V2 54.951

GP -25.26 /AL 106.88 ZAP 149,76 ETS 309.05 ZAE 127.85 ETE 200.71 ZAC 136.75 ETC 189.13 CLP-167.81

32.08 RAG 6567.6 VEL 11.645 PTH 2.04 VMP 6.443 DPA -I0.50 RAP 47.85 [CC 1.2342

INJ LONG INJ RT AS( INJ A_MTM INJ TImE PC CST TIM INJ _ LAT INJ 2 LONG

180.92 259.54 61,33 19 4 27 3493.5 -33.71 172.90

84.01 259.53 61,31 1 34 57 222_.9 -33.70 75.99

180.92 259.54 61.33 19 4 27 3493.5 -33.71 172.90

84.01 259,53 61.31 I 34 57 2222.9 -33.70 75.99

180.92 259.54 61.33 19 4 27 3493.5 -33,71 172.90

84.01 259.53 61.31 I 34 57 2222.9 -33.70 75.99

MI0-COURSE EXECUTION ACCURACY CRSIT DE TERM INA TION ACCURACY

SGT 4993.! SC,R 571.1 S(,3 215.1 ST 2173,7 SR 499.1 SS 621.9

RRT .7902 RR_ .8221 RTF ,9216 CRT .9820 CRS -.9954 CST -,9636

$48 5025.6 _3 .1473 RI3 .9226 LSA 25(18,5 MSA 179.3 SSA 18,8

56_ 5013.5 S62 348.6 THA 5.19 ELI 2228.4 EL2 91.8 ALF 12.73

LAUNCH DATE FEB 22 1969 FLIGHT TIME 164.00 ARRIVAL GATE AUG 5 1369

HELIOCENTRIC CONIC 01STAIN_CE 479.950

RL 148.00 LAL .[)C)LOL 153._ VL 26.904 6AL -I.13 AZL 86.79 HCA

RP 108.39 LAP -2.59_ LOP 26.78 VP 37.138 GAP 8.52 AZP 91.9! TAL

RE 161.027 GL 24.08 GP -23.77 ZAL 104.38 ZAP 151.46 ETS 309.03 2AE

PLAN[TL'(ENTRIC CONIC

C) 13.659 VHL 3.696 ;LA 39.92 RAL 36.33 RA_ 6567._ VEL II.621 PTM

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TImE

_].59 18 17 59 4070.96 -29.94 178.88 262.86 62.25 19 25 50
I19.41 1 0 2 2827.41 -29.93 84.26 262.85 62.24 I 47 9

_;.59 18 17 59 4070.96 -29.94 178.88 262.86 62.25 19 25 50

119.41 1 0 2 2827.41 -29,93 84,26 262.85 62.24 l 47 9

66].59 18 17 59 4070.96 -29.94 178.L'_ 262.86 62.25 19 25 50

119.41 1 O 2 2827.41 -29.93 84,26 262.85 62.24 J 47 9

CIFFERENTIAL CCRR[CTIONS MIC-CCUR,¢_ EXECUTION ACCURACY

T_E 1.3806 TRA -.4729 TC3-6.0755 8AU 1.1113 S6T 5065.7 SGR 562.1 5G3 ?12.g

R_E .3203 RRA .0168 RC3 -.3532 FAU .04615 RRT .7737 RRF .7978 RTF .9209

FOE .6745 FRA .2540 FC3-2.9251 85P 16079 568 5096.8 R23 .1291 R13 .9217

_CE 1.4173 _RA .4732 8C3 6.0857 FSP -692 561 508415 $62 354.8 THA 4.95

233.62 SMA 124.07 ECC .19381 INC 3,2138 Vl 30.106

184.72 TAP 58.34 RCA I00.03 AFrO 148.12 v? 34,964

128.29 ETE 199.61 ZAC !38.94 ETC 188.7! CLP-163.74

2.04 VHP 6.522 OPA -8.4_ RAP 49.28 [CC ).2248

PL_ CST TIM INJ 2 LAT INJ 2 LL-$1¢

3471.63 -33.39 170.81

2227.4 -33.38 76.?0

3471.0 -33.39 17(l.81

2227.4 -33.38 76.?!]

3471.0 -33.39 170.81

2227,4 -33.38 76.Z0

L-'_IT CETERMINATION ACCURACY

ST 2163.7 SR 496.7 55 596.7

CRT .9871 CRS -,9911CST -.9614

L5A 2292._ MSA |71._ 55A ?_.9

EL1 27J_.7 EL? 77.4 _LF 12.7H
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,

LAUNCH CATE rEB 22 1969 FL|GHT TIME 166.00 ARRIVAL GATE AUG 7 J969

HELIOCENTRIC CONIC 0ISTANCE 4_.7_0

RL |48.00 LAL ,00 L(_. 153.20 VL 26.956 GAL -.75 kZL 87.06 HCA 236.81 SHA 123.77 ECC .19612 INC 2.9406 V! 30.106

RP 108.35 LAP -2.46 LOP 29.97 VP 37.1i6 GAP 8.78 AZP 91.61 TAL 183.06 TAP 59.87 RC* 99.50 APO 148.05 V2 34.977

RC 163.161 GL 22.26 GP -22.45 2AL 101.67 ZAP 1§3,03 ETS 308.89 ZAE 128.66 ETE 198.60 ZAC 141.15 ETC 188.30 CLP-164.65

PLANE TC_ENTR IC CONIC
C3 13.228 VHL 3.637 CLA 39.19 RAL 40.69 RA0 6567.5 VEL 11.602 PTH 2,03 VHP 6,616 0PA -6.45 RAP 50.83 ECC 1.2177

LNCH ATMTH LNCH TIE L-I TIME INJ LAT INJ LCNG INJ RT AS( INJ ATMTH ]NJ TIN[ PO CST TIM INJ 2 LAT |NJ Z LCANG

" 61.68 18 40 28 4049.51 -29,65 176.90 266.45 63.10 19 47 57 3449.5 -33.00 168.81

J18.32 J 12 19 2834.91 -29,64 84.72 266.42 63.08 1 59 33 2234.9 -32.99 76.63

61.68 18 40 28 4049.51 -29.65 176.90 266.43 63.10 19 47 57 3449.5 -33.00 168.81

118,32 1 12 19 2834.91 -29.64 84,72 266.42 63.08 1 59 33 2234,9 -52.99 76.63

61.68 18 40 28 4049.51 -29.65 |76.90 266.43 63.10 19 47 57 3449.5 -33.00 168.81

118.32 1 12 19 2834.91 -29.64 84.72 266.42 65.08 1 59 33 2234.9 -32.99 76.63

OIFFERIENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE I .3454 TRA -.2987 TC3-6.3838 EAU 1.1305 St_T 5140.4 _ 354,8 ,T_3 2138.9
ROE .3131 RRA .0277 RE3 -.3406 FAU .04436 RRT .7579 RRF .7734 RTr .9211 CRT .9916 CRS -,9842

FOE .6130 FRA .3304 FC3-2.9036 BSP 16372 S_ 51713.2 RZ3 .1101 RI3 .9218 LSA 2253.9 MSA 164.6

BOE 1.3813 8RA .3OO0 (3C3 6.3929 FSP -684 $6| 5157.6 S_2 360,8 THA 4.70 ELI 2187.3 EL2 62.4

LAUNCH DATE FEB 22 1969 FLIGHT TIME 168.00 ARRIVAL {)ATE

H_LI_X_ENTRIC CONIC 0ISTANCE 49| .49_
RL J48.00 LAL .00 LCL 153.2/3 VL 26.809 GAL -,_4 AZL 87.31 PICA 240.00 5_44 125.48 ECC .19863 INC 2.6865

RP 108.31 LAP -2.33 LCP 33.17 VP 37.094 CAP 9.03 AZP 91.34 TAL 181,39 TAP 61 .38 RCA 98.95 APO 148.01

RC 165.276 GL 20.45 GP -21.26 ZAL 98.75 ZAP 154.49 ETS 308.60 ZAE 128.97 ETE 197.70 ZAC 143.37 ETC 187.90

PLANE TC_ENTRZ C CONIC
C3 12.929 VHL 3.596 DLA _,44 RAL 45,14 RA0 6567,3 VEL 11,589 PTH 2.03 VHP 6.723 0PA -4.64 RAP 52.46
LNCH A_'MTH LNCH TIME L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A_'MTH INJ TIMC

62.85 19 3 48 40;_8.57 -29.27 174.94 270.23 63.89 20 10 56
117.15 1 24 29 2846.00 -29.26 8fl.4} 270.22 63.88 2 11 55

62.85 19 3 48 4028.57 -L:_3.27 I74,94 270.23 63.89 20 I(3 56

117.15 1 24 29 2846,00 -29.26 85,43 270.22 63.88 2 11 55

62.85 19 3 48 4028.57 -29.27 174,94 270.23 63.89 2'0 10 56

117.15 I 24 29 2846.00 -29.26 85.43 2?O._YZ 63.88 2 11 55

(_IFFERENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY

TDE I .3051 TRA -.1143 TC3-6.6326 8AU 1.1479 ,_,T 52'08.7 _ 549.9 S(,3 205.0

ROE .3079 RRA .0390 RC3 -,_270 VAU .04244 RRT .7413 RRF .7498 RTF .9214

FOE .5530 FR4 .4050 FC3-2.8414 BflP 16619 _ 5237.6 R23 .094_ R|3 .9219

BOE 1.3410 8RA .1208 BC3 6,640? FSP -672 SGI 5224.7 SG2 367.8 THA 4:50

ORBIT DETERMINATICN ACCURACY

ST 2131.8 5R 493.6 SS 565.1

CST -,9580

SSA 23.2

ALF 12.94

AUG 9 1969

VI 30.106

V2 34.990

CLP-165.56

ECCI.212_
PO CST TIM INJ 2 LAT INJ 2 LC_G

3428,6 -32.52 166.83
_"_46.0 -32.51 77.32

3428.6 -32.52 166.83
L_Z46.0 -32.5| 77.32

3428.6 -32,52 166.83

2246.0 -32.51 77.3_
ORBIT OETERMINATION ACCURACY

ST L_385.7 SR 491,3 55 532._

CRT .9952 CRS -.97_5 CST -.9535

LSA 2202.1MSA 159.1 SSA 25.6

ELI 2142.5 EL2 46.9 ALF 13.20

LAUNCH CArE FEB 22 1969 FLIGHT TIME 170.00 ARRIVAL GATE AUG II 1969

HELIOCENTRIC CONIC

RL 148.00 LAL -00 LOL 153.20 VL

RP I08.26 LAP -2.18 LOP 36.37 VP

RC 167.370 GL 18.66 GP -_0.20 ZAL

PLAN_T_ENTRIC CONIC

C3 1_.76_ VHL 3.572 CLA 37.65 RAL

LNCH A_MTH LNCH TIME L-I TIME INJ L_T

64.11 19 28 IO 4007.36 -28.78

115.89 1 36 JJ 2861.56 -28.77

64.11 19 28 10 4007.36 -28.78

I15._9 I 36 11 2861.56 -28.77

64.11 19 28 10 4007.36 -28.78

115.89 I 36 JI 2861.56 -28.77

OIFFERENTIAL CORRECTIONS

TOE 1.2598 TRA .0828 TC3-6.8082 BAU 1.1626

ROE ,3051 RRA ,0516 RC3 -,3101 FAU .04022

r0E .4980 FRA .4810 FC3-2.7288 8SP 16698

8CE 1.2962 BRA .0976 BC3 6.8152 FSP -643

LAUNCH GATE FEB 22 1969

DISTANCE 497.242

26.762 GAL .07 AZL 81.53 HCA

37.075 GAP 9.32 ATP 9].10 TAL

95.65 ZAP 155.84 ETS 3118.17 ZAE

243.19 SMA 125.19 ECC .20136 INC 2.4479 vJ 30.106

179,71 TAP 62,90 RCA 98,59 APO 148,00 v2 35,D03

129.24 ETE 196.89 ZAC 145.61 ETC 187.51 CLP-166,45

49.66 RAG 6367.5 VEL 11.582 PTH 2.03 VHP 6.843 DPA -2.95 RAP 54.19 ECC ].2100
INJ LONG INJ RT ASC INJ AZ74TH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

172.93 274.23 64.64 20 34 57 3407.4 -31.94 164.8_

86.44 274.23 64.6_ 2 23 52 226].6 -31.93 78.3_

172.93 274,23 64.64 20 34 57 3407.4 -31.94 164.8_
86.44 274,23 64.62 2 23 52 2261.6 -31.93 78.33

172.93 274.23 64.64 20 34 57 3407.4 -31.94 164,8Z

86.44 274.23 64.62 2 23 52 2261.6 -31.93 78.33

MID-COURS{ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_,T 5269.7 _ 547.3 S_3 200.5 ST 2026,5 5R 490.5 SS 504.0

RRT .7_27 _ .?278 RTF .9206 CRT .9975 CRS -.9577 CST -.9476

5298.0 R23 .0856 R13 .92|1 LSA 2139.2 MSA 157.0 SSA 27.9

S_! 3284.6 5(;2 377.2 THA 4.31 ELI _384.8 EL2 35,5 ALF 13.5_

HELIOCENTRIC CONIC

RL 149.00 LAL .00

RP 108,22 LAP -2.04
RC 169.445 GL 16.88

PLANETOCENTRIC CONIC

C3 12.720 VHL 3.567

LNCH A_MTH LN(H TIP4_

65.52 19 53 3_

114.48 ! 47 5

65.52 19 53 38

114.48 1 47 5
65.52 19 53

114.48 1 47
OIFFERENTIAL CORRECTIONS

TOE 1.1961 TRA .2780 TC3-6.9362 8AU 1.1807

ROE ._15 RRA .0618 RC3 -.3{_5 rAU .03853

FOE .43_ FRA .5401 FC3-2.6221BSP 17133

80E 1.2335 BRA .2848 BC3 6.9427 FSP _649

FLIGHT TIME i72.00 ARRIVAL GATE AUG 13 1969

DISTANCE 502.972

LOL 153.L_3 VL 26,715 GAL .51 AZL 87.?8 HCA 246.38 SM4 122,91 ECC .20433 INC 2.2223 Vl 30.106

LOP 39.57 VP 37,051 GAP 9.61 AZP 90.89 TAL 178.03 TAP 64.41 RCA 97.79 APO 148.02 V2 35.016

GP -19.24 2AL 92.41 ZAP 157,10 ETS 507.39 ZAE 129.48 ETE J96.13 ZAC 147.85 ETC 187.11 CLP-167.34

0LA 56.76 RAL 54.22 RAO 6567.5 VEL 11.580 PTH 2.03 VHP 6.973 DPA -J,39 RAP 55,98 ECC 1.2O93

L-I TIME INJ L_T INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3985.32 -28.18 170.81 _78.42 65,35 21 0 4 3385.3 -31.25 162.72

2_2,25 -28,16 87.80 278.41 65.34 2 35 7 _282.2 -31.24 79.71

398_.32 -28.18 I'/'_.81 218.42 65,35 21 0 4 3385.3 -31.25 162.7_
2882.25 -28.16 87.80 278.41 65.34 2 35 7 2282.2 -31.24 79.71

3985.32 -28.18 170.81 278.4_ 65.35 21 0 4 3385.3 -31.25 162.72

2_2.25 -28.16 87.80 2"/'_;41 65.34 2 35 7 2282,2 -31.24 79.71
MIO-COUR_ EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT 5336,8 S(,R 544.0 SG3 196.2 ST 1934.4 SR 485.9 55 463.8

RRT .7097 RRF .7061RTF .9238 CRT .9979 CRS -.9342 CST -.9397

S_ 5364.5 R23 .0668 RI3 ,924_ LSA 204i.6 HSA 155.3 SSA 29.9

•_'_1 53_0.8 ,_-'2 382,3 THA 4.16 ELi 1994.5 EL2 30.3 ALF 14.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH _ATE FEB 22 1969 FLIGHT TIME 174.00 ARRIVAL CATE AUG 15 1969

HELIOCENTRIC CONIC

RL 146.00 LAL ,00 LOt. 153.20 VL

RP |0_ .J_ LAP -I._ LOP 42,77 VP

RC 171.498 GL 15.13 GP -J8.38 ZAL

PLANIETC_'ENTRIC CONIC

C3 12.812 VHL 3.579 35.61RAL

LNCH AZMTH LNCH TIME L-I TIME IN{ LAT
67.J0 20 20 22 3961.57 -27.45

]12,90 { 56 47 2909.08 -27.44

67.10 20 20 22 3961.57 -27.45
I{2.90 I 56 47 Z_XJg.08 -27.44

67.10 £'0 2'0 _ 3961.57 -27.45

lj2.90 ! 56 47 2909.08 -27.44
01FFERENTIAL CORRECTIONS

TCE 1.1288 TRA .4935 TC3-6.9627 BAU 1.1936
ROE .3001RRA .0747 RC3 -.285| FAU .03643

F0E ,3748 FRA ,6070 FC3-2,4615 BSP 17249

8CE 1.1681 BRA .4992 BC3 6.9685 FSP -627

DISTANCE 508.683

26.668 GAL .96 AZL 87.99 MCA 249.58 SMA {22.63 ECC .20755 INC 2.007] Vl 30.{06

37.031 GAP 9.91AZP 9(].70 TAL 176.34 TAP 65.92 RCA 97.17 APO I48.08 V2 35.0]0

89.05 lAP 158.27 ETS ]06.86 ?A£ J29.68 ETE 195.49 ZAC 150.J1 ETC 186.69 CLP-168.2J

CLA 58.78 RAD 6567.5 VEL JI.584 PTM 2.03 VMP 7.116 DPA .07 RAP 57.85 ECC 1.2J09

IN{ LONG IN{ RT AS_ IN{ A214TH IN{ TIM£ PC) CST TIM IN{ 2 LAT IN{ 2 LONG

168.54 282.74 66.04 21 26 24 3361.6 -]0.44 160.47
89.58 282.74 66.03 2 45 16 2109,1 -]0.43 81.52

168.54 282.74 66.04 21 26 24 3361.6 -]0.A4 J60.47

89.58 282.74 66.03 ? 45 16 2309.1 -]0.A3 61,52

l_.54 282.74 66.04 2J 26 24 3361.6 -]0.44 160.47

89.58 282.74 66.03 2 45 16 2109.1 -]0.A3 81.52

MID-COUR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SeT 5390.6 SGR 542.4 ,%3 191.3 ST 1836.6 SR A82.5 SS 431.2

RRT .6939 RRF .6867 RTF .9247 CRT .9953 CRS -.8997 CST -.9293

S_ 5417.8 R23 .0576 RI3 .92fi0 LSA I940.3 MSA I61.0 SSA 31.0

SGI 5403.8 ,_2 389.6 THA 4.02 EL/ 1898.3 EL2 45.2 ALF {4.66

LAUNCH DATE FEB 22 1969 FLIGHT TIME 176,00 ARRIVAL DATE AUG 17 1969

HELIOCENTRIC CONIC

RL 148,0_ LAL ,00

RP 108,14 LAP -1.7_

RC 173.532 GL 13.39

PLANETOCENTRIC CONIC

C3 13.041 VHL 3.611
LNCH AZMTH LNCM TIME

68.88 L_ 48 33

111.{2 2 4 44

66.88 20 48 33

i11.I2 2 4 4A

68.88 20 48 33

111.12 2 4 44

OIFFERENTIAL CORRECTIONS
TOE 1.0462 TRA .7154 TC3-6.9193 BAU 1.L:_073

ROE .2990 RRA .0876 RC3 -.2710 FAU .03448

FOE .3138 FRA .6680 FC3-2.2891BSP 17455

BOE 1.0881 BRA .7207 8C3 6.9246 FSP -614

DISTANCE 514.371

LOL 153.20 VL 26.6£2 GAL !.43 AZL BS.L_O HCA 25_.78 ,_A 1L:_2.35 ECC .21105 INE 1.8009 VJ ]0.106

LOP 45.98 VP 37,010 GAP 10.22 AZP 90,53 TAL 174.65 TAP 67,44 RCA 96.53 APO 148.17 V2 35.043

GP -17.60 ZAL 85.61 ZAP 159,37 ETS _5.95 ZAE 129.87 ETE 194.89 ZAC 152.38 ETC 186.25 CLP-169.07

DLA 34.79 RAL 63.31RAO 6567.5 VEL 11.594 PTH 2.03 VHP 7.270 DPA 1.44 RAP 59.79 ECC 1.2146

L-I TIME IN{ LAY IN{ LONG IN{ RT A_, IN{ AZMTH IN{ TINE PO CST TIM IN{ 2 LAT IN{ 2 LONG

3934.99 -26.6| 168.02 267.18 66.71 21 54 8 3335.0 -29.53 157.99

2943,]0 -26.60 91.88 287.17 66.70 2 53 47 2343.3 -29.52 83.85

3934.99 -26.6| 166.02 287.18 66.7! 21 54 8 3335.0 -29.53 157.99

2943.]0 -26.60 91.88 287.17 66.70 2 53 47 2343.3 -29.52 83.85
3934.99 -26,61 166.O2 267.16 66.71 21 54 8 3335.0 -29.53 157,99

2943.]0 -26.60 91.88 267.17 66.70 2 53 47 2343.3 -29.52 83,85

NI0-CX_UR,E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S_T 5444._ _ 540.4 SG3 186.2 ST 1717.4 SR 477.2 SS 397.4

RRT .6796 RRF .6680 RTF .9264 CRT .9877 CRS -.8485 CST -.9152

SGB 5471.0 R23 .0478 R13 .9267 LSA 1817.7 MSA 173.0 SSA 31.2

SGI 5456.7 ,S_2 395.5 TMA 3.88 ELI 1781.0 EL2 72.0 ALF 15.37

LAUNCH DATE FEB 22 1969 FLIGHT TIME 178.00 ARRIVAL DATE AUG 19 |969

HELIOCENTRIC CONIC

RL 148.00 LAL .[](]

RP 108,10 LAP -1.55

RC {75,544 GL 11-69
PLANE TOCENTRIC CONIC

C3 |3.417 VHL 3.663

LNCH AZNTH LNCH TIME

70.92 21 18 30
109.08 2 lO 21

70.92 21 18 30

109.08 2 10 21

110.00 2 59 28

l]O.OO 1 32 29

_IFFERENTIAL CORRECTIONS

TDE .9517 TRA .9483 TC3-6.7964 BAU 1,2199

ROE .2988 RRA .1012 RE3 -.256! FAU .03255

FOE .2543 FRA .7272 FC3-2.1004 BSP 17652

BO[ .9975 BRA .9537 _C3 6._012 FSP -599

DISTANCE 520.035

LOL I53.2D VL 26.577 GAL 1.92 AZL 88.40 HCA 255.99 SHA 122.08 ECC ._J484 INC 1.6014 Vl 50.J06

LOP 49.18 VP 36,990 GAP 10.54 AZP _0.39 TAL I72.97 TAP 68.95 RCA 95.85 APO 148.30 V2 ]5.056

GP -16.89 ZAL 82.12 ZAP |60.40 £T5 ]04.87 ZAE 130.03 £T£ 194.35 ZAC 154,66 ETC 185.77 CLP-{69.gZ

CLA 33.70 RAL 67.77 RAD 6567.5 VEL 11.610 PTH 2.03 VHP 7.435 DP_ 2.71 RAP 61.78 ECC 1.2208

L-[ TIME IN{ LAT IN{ LONG IN{ RT ASC IN{ AZNTH IN{ TIN([ t30 CST TIM IN{ 2 LAT IN{ Z LONG

3904.10 -25.66 163.16 291.69 67.37 22 23 34 3104.1 -28,50 155.17

2986,48 -25.65 94.81 291.69 67.36 3 0 7 2386.5 -28.49 86.82

3904.10 -25.66 163.16 291.69 67.37 22 23 34 3304.1 -28.50 155.17

2966.48 -25.65 94.8I 291.69 67.36 3 0 7 2386.5 -28.49 86,82

2836.28 -29.23 84.64 293.20 71.43 3 46 45 2236.3 -31.48 76.16

3102.29 -22.19 102.0_ 289.95 63.3I 2 24 1| 2502.3 -25.59 94.57
MID-COURSE EXECUTION ACCURACV ORBIT DETERNINATION ACCURACY

SC,T 5494.1 S_ 5_.4 SG3 181.1 ST 1588.9 5R 470.9 SS 368.3
RRT .6657 R_ .6509 RTF .9282 CRT .9719 CRS -.7765 CST -.8986

SG_ 55_O.4 R_3 .0398 R13 .9284 LSA 1686.3 MSA 193.3 SSA 30.3
S(,1 5505.8 S(,2 400.9 TMA 3.75 ELI 1653.8 EL2 106.5 ALF 16.14

LAL_CH OATE FEB 22 1969 FLIGHT TIM[ 180,00 ARRIVAL DATE AUG 21 1969

HELIOCENTRIC CONIC DISTANCE 5_5.671

RL 148.00 LAL .(30 LCX. 153.2_ VL _6.532 GAL 2.43 AZL 68.59 PiCA 259.19 5HA 121.81 ECC .21895

RP 108.O6 LAP -1.38 LOP 52.39 VP ]6.970 GAP 10.88 AZP 90.26 TAL ]7I .28 TAP 70.A8 RCA 95.14

RC 177.535 GL 10.0A GP -16.25 ZAL 78.62 ZAP 161.37 ETS 303.60 ZAE 130.18 ETE 193.86 ZAC 156.96

PLANETOCENTRIC CONIC

C3 13.950 VHL 3.735 DL_ 32.54 RAL 72.|2 RAD 6567,5 VEL II.633 PTH 2,04 VHP 7.613 DPA 3.90

LNO4 AZMTM LNCH TIM[ L-I TIME IN{ LAT IN{ LONG IN{ RT AS_ IN{ A2'NTH IN{ TIME

73.26 21 50 43 3866.73 -24.61 159.80 296.26 68.01 22 55 lO

106.74 2 12 49 _040.88 -24.60 98.52 296,25 68.00 3 3 ]0

73.26 21 50 43 3866.73 -24.61 159.80 296.26 68.01 22 55 lO

106.74 ? 12 49 3040.88 -24.60 98.52 296.25 68.00 3 3 ]0
110.00 3 53 16 2731.1A -31.E7 77.13 298.74 75.44 4 38 47

110.00 1 13 22 3224.46 -18.27 109.39 292,98 60.60 2 7 7

_IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .8492 TRA 1,1958 TC3-6.5882 6AU 1.2295 `%T 5536.3 _ 536.4 ,%3 175.9

RCE .2997 RRA .1157 RC3 -.2395 FAU .03057 RRT .6525 RRF .6356 RTF .9298
FC£ .1976 FRA .7858 FC3-I .8970 _SP 17765 ,%_ 5562.3 R23 .033B R13 .9_q

BOE ,9005 BRA 1.2014 BC3 6.5925 FSP -581 S<;I 5547.5 S_2 405.6 THA 5,64

INC 1.4072 V{ ]0.106
APO 148.48 V2 35.069

ETC {85.23 CLP-{70.76

RAP 63.82 ECC {.2296

PO CST TIM IN{ 2 LAT IN{ 2 LONG

3266.7 -27.37 151.86

2440.9 -27.56 90.59

3266.7 -27.37 151.86
2440,9 -27.36 90.59

2{31.! -]2.95 68.]1

2624.5 -22,05 102,29

ORBIT 0ETERMINATION ACCURACY

ST 1464.6 SR 464.1 SS 346.6

CRT .94]0 CRS -.6816 CST -.8826

LSA 1559.0 MSA 222.2 SSA 28.7

ELI 1529.2 EL_ 147,9 ALF 16.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4, 1968-69

LAUNCH CATE FEB 22 1969 FLIGHT TIME 182.00 ARRIVAL GATE AUG 23 19_9

HELIOCENTRIC CONIC

RL |48,0_ LAL .00 LO_. 153.20 VL

RP 108.02 LAP -I.21 LOP 55.60 VP

RC 179.506 GL 8.44 GP -15.67 ZAL

PLANETOCENTR[C CONIC

C3 14.65fl VHL 3._28

LNCH ATMTH LNCH TIME
76.01 22 26 8

103.99 2 10 58

76.01 Z2 26 8

103.99 2 10 58

110.00 4 35 13

llO.OO 1 50

GIFFERIENTIAL CORR[CTIOWS

TEE .7324 TRA 1.4517 TC3-6.3227 BAU 1.2396

ROE .3009 RRA .1307 RC3 -.2233 rAu .02870

FDE .1407 FRA .8412 FC3-1.6957 OSP 17942

OCE .7918 BRA 1.4576 8C3 6.3267 FSP -367

01STANCE 531.276

26.487 GAL 2.96 AZL 88.78 HCA 262.40 S,t.IA121.54 ECC .22341 IN( 1.2i70 vl 30.106

36.930 GAP Ii.24 AZP 90.16 TAL 169.60 TAP 72.00 RCA 94.39 APO 148.70 V2 35,083

75,15 ZAP 162.27 ETS 302.14 ZAE 130.32 ETE |93.41 ZAC 159.26 ETC 184.60 CLP-171.60

CLA 31.32 RAL 76.32 RA0 6567.6 VEL 11.664 PTH 2.05 VHP 7.804 DPA 5.00 RAP 65.9I ECC 1.241?

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AAMTH INJ TIN? PC CST TIM INJ 2 LAT INJ 2 LONG

3819.40 -23.47 155.70 500.84 68.63 23 29 47 3219.4 -26.16 147.82

3110.01 -23.46 103.28 300.83 68.62 3 2 48 2510.0 -26.15 95.40

3819.40 -23.47 155.70 300.84 68.63 23 29 47 3219.4 -26.16 147.82

3110.O1 -23.46 103.28 300.83 68.62 3 2 48 2510.0 -26.15 95.40

2661.42 -32.35 71._ 303.82 78.31 3 19 34 2061.4 -33.62 62.98

3315.99 -15.14 114.63 296._0 58.98 2 0 16 2716.0 -19.14 107.80

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5577.3 SGR 533.4 _3 170.7 ST 1343.5 SR 455.6 SS 331.3

RRT '6400 RRF .6209 RTF .9317 ERr .8934 ERS -.5602 CST -.8694

SG6 5602.7 R_3 .O280 R13 .9318 LSA 1433.3 HSA 259.3 SSA 26.7

$61 5587,8 SG2 409.1 THA 3.52 ELl 1405.1 EL2 195.7 ALF 17.20

LAUNCH CAT? FEB 22 1969 FLIGHT TIE 184.OO ARRIVAL GATE AUG 25 1969

HELIOCENTRIC CONIC

RL 148.O0 LAL .OO

RP I07.98 LAP -1.O3

RC 181.455 GL 6.91
PLANETCW:ENTRIC CONIC

C3 15.550 VHL 3.943

LNCH ATHTH LNCH TIME

79.44 23 7 IO

1OO.56 2 2 IO

79.44 23 7 IO

1OO.56 2 2 IO

110.00 5 11 57

110.00 ! 0 30

CIFFERENTIAL CORRECTIONS

TOE .6035 TRA 1.7204 TC3-6.0005 8AO 1.2482

ROE .3029 RRA .1462 RC3 -.L_66 FAU .02669

FOE .0854 FRA .8953 FC3-1.4969 8SP 18115

BOE .6770 BRA 1.7266 BE3 6.0041 FSP -533

01STANCE 556.847

LCL 153.L:_ VL 26.443 GAL 5.52 AAL 88.97 HCA 265.61 SMA 121.28 ECC .22825 IN( 1.0295 VI 30.106
LO ° 58.81 VP ]6.93I GAP I1.62 AZP 90.08 TAL 167.93 TAP 73.54 RCA 93.60 APO 148.97 V2 35,O95

GP -15.13 ZAL 71.73 ZAP 163.11ETS 300.46 Z,IE 130.44 ETE 193.00 ZAC 161.57 ETC 183.84 CLP-172.43

CLA 30.07 RAL 60.36 RAO 6567.6 VEL 11.702 PTH 2,06 VHP 8.(](]9 0PA 6.03 RAP 68,05 ECC 1.2559

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_TH INJ TIME _ CST TIM INJ 2 LAT INJ ? LONG

3753.74 -22.25 150.27 505.42 69.24 24 9 44 3153.7 -24.8fl 142.44

3202.25 -2_.24 109.69 305.42 69.22 2 55 32 2602.2 -24.86 101.86

3733.74 -22.25 150.27 305.42 69.24 24 9 44 3153.7 -24.Bfl 142.44
3202.25 -22.24 109.69 305.42 69.22 2 fi5 32 2602.2 -24.86 101.86

2606.90 -33.03 67.68 308.69 80.65 5 55 23 2006.9 -33.97 58.76

3397.09 -12.2A 119.13 300.L_2 57,83 1 57 7 2797.1 -16.40 112.50

NI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5613.7 E,GR 529.6 5(;3 165.5 ST 1243.0 SR 446.3 SS 324.5

f_RT .6281RRF .6072 RTF .9336 CRT .8143 CRS -.4203 CST -.8660

5G8 5638.6 R_3 .0227 R13 .9337 LSA 1325.7 MSA 302.2 ssA ?4.6

_,_I 5623.6 SG2 411 .4 THA 3.41 ELI 1297.1 EL2 248.? ALF 16.94

LAUNCH CArE FEB 22 1969 FLIGHT TIN? 186.00 ARRIVAL CAT? AUG 27 1969

HELIO(ENTRIC CONIC

RL 148.00 LAL .00 LC_. 153.20 VL

RP 107.94 LAP -.84 LOP 62.03 VP

RC 1_3.384 GL 5.45 GP -14.65 ZAL

PLAN(_TC_ENTRIC CON|C

C3 16.657 VHL 4.081

LNCH AZHTH LNCH TIME

84.57 O 6 51

95.43 I 37 10

100.00 3 21 24

1(30.O0 I 5 18

llO.O0 S 45 9

110.00 0 58 2

CIFFERIENTIAL CORRECTIONS

TOE .4699 TRA 2.0031 TC3-5.6328 8AU 1.2551

R'CE .3057 RRA .1624 RE3 -.1894 FAU .O2511

FOE .0326 VRA .9486 _E3-I.3052 BSP 18261

_E .5606 _A 2.0096 8C3 5.6360 FSP -539

01STANCE 542.378

26.399 GAL 4.10 AAL 89.16 HCA 268.83 SMA 121.03 ECC .23351 INC .8434 Vl 30.106

36.911 GAP 12.O2 AZP 90.02 TAL 166.26 TAP 75.09 RCA 92.77 APO 149.29 V2 35.108

68.39 ?AP 163.90 ETS 298.55 ?AE 150.55 ETE 192.63 ZAC 163.88 ETC 182.90 CLP-173.25

CLA 28.79 RAL 84.22 RAO 6567.7 VEL 11.749 PTH 2.07 VHP 8.229 CPA 6.98 RAP 70.22 ECC 1.2741

L-I TIME _NJ LAT INJ LONG INJ RT AS£ INJ AA'MTH INJ TIME PC EST TIM [NJ 2 LAT INJ Z LONG

3639.81 -L_3.98 141.34 309.99 69.82 1 7 31 3039.8 -23.54 133.57

3347.46 -20.97 119.92 509.98 69.81 2 32 57 2747.5 -23.53 112.J4

3012.41 -26.34 97.03 311.82 75.33 4 11 36 2412.4 -28.10 88.66

3450,09 -15.80 125.17 307.68 64.29 2 2 4_ 2850.1 -19.13 117.96

2562.36 -33.47 64.47 313.43 82.62 6 27 51 1962.4 -34.13 55.29

347_.91 -9.46 123.24 304.03 57.00 1 55 55 2872.9 -13.74 116.76
MI0-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SET 5645.4 5GR 525.1 5/.,3 I(_.4 ST 1175.1 SR 436.3 SS 326.6

RRT .6168 RR$" .5945 RTF .9355 CRT .700| CRS -.2763 CST -.8772

SCAB 5669.8 R23 .0183 R13 .9356 LSA 1248,2 MSA 345.4 SSA 22.7

SGI 5654.8 _2 412.7 THA 3.30 ELl 1216.8 EL2 _O0.9 ALF 15.54

LAUNCH GATE FEB 22 1969 FLIGHT TIN? 186.00 ARkIVAL GATE AUG 29 1969

HEL IC_ENTRIC CONIC

RL 148.00 LAL .00 LOt. 153.20 VL

RP 107.90 LAP -.66 LOP 65.24 VP

_C 185.291 GL 4.08 GP -14.21 ZAL

PLANETOCENTRIC CONIC

C3 18.00I VHL 4.243

LNCH AZMTH LN_H TIME

90.00 2 6 5

90.00 O 7 5

100.00 4 7 57

JOG.GO 0 47 34

llO.O0 6 15 31

110.00 0 _6 49

OlFFERIENTIAL CORR_C TIONS

TOE .3292 TRA 2.3033 TC3-5.2257 8AU 1.2583

ROE ._O96 RRA .1793 RC3 -.1713 FAU .02331

FOE -.0167 FRA 1 .00_9 FC3-I .I_08 0,%° 18322

OOE .4519 _RA 2.3103 6C3 5.2285 FSP -522

DISTANCE 547._64

26.356 GAL 4.72 AZL 89.34 14CA 272.04 SMA 120.78 ECC .23922 INC .6577 vJ 30.106

_6.892 GAP 12.44 AZP _9.98 TAL 164.60 TAP 76,65 RCA 91.88 APO 149.67 V2 35.170

65.16 2AP 164.63 ETS 296.40 2AE 130.65 ETE 192.29 ZAC I66.19 ErE 181.67 CLP-174.08

CLA 21.50 R_L 87.87 RAD 6567.7 EL II.t_6 PTH 2.09 VHP 8.466 0PA 7.86 RAP 72.43 EC( J.2963

L-I TIHE INJ LAT INJ LONG INJ RT ASC |NJ AA'NTH INJ TIME PC CST TIM [NJ 2 LAT INJ 2 LONG
3317.74 -24.25 118.87 316.06 74.9! 3 1 22 2717.7 -26.09 110.69

3705.43 -15.21 143.66 312.64 65.83 I 8 50 3105.4 -18,35 136.39

2924.87 -27.70 90.88 316.98 78.29 4 56 42 2324.9 -29.03 82.33

3573.53 -12.02 132.39 311.05 62.42 1 47 27 2973.5 -15.62 125.45

2523.63 -33.76 61.64 318.06 84.27 6 57 37 1925.6 -34.I_ 52.43

3545.53 -6.75 127.11 307.89 56.41 ! 55 54 2945.5 -II.12 120.75

MI0-COURS, IE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5670.B SGR 520.0 SG3 155.4 ST 1149,9 SR 426.0 SS 336.J

_T .6063 RRF .5833 RTF .9373 CRT .5565 CRS -.1442 CST -.9003

5694.6 R_3 .0151 R13 .9373 LSA 1212.9 MSA 3flO.fl ssA 20.9

,_,1 5679.6 SG2 412.9 THA 3._0 ELl lJ 76.4 EL2 346.O ALF 12.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH OATE FEB ?_ 1969

H[LIOCENTRIC CONIC

RL 148.00 LAL .00

RP 107.87 LAP -.47

RE 187.175 GL 2.79

PLANETOCENTRIC CONIC

C3 J9.6J4 VHL 4.4Z9

LNCH ATHTH LNCH TZk_

90.00 Z 55 40

9O.0O 23 41 3

lOO.O0 4 45 75

JO0.O0 0 37 55

llO.O0 6 43 27

JIO.O0 0 56 LP_

LC_. 153.2O VL

LOP 68.46 VP

GP -J3.80 ZAL

DLA 26.23 RAL

L-I TIE IN] LAT

3218.72 -25.83

3844.82 -ll.I7

2864.88 -28.45

3673.88 -8.80

2495.58 -33.94

3615.95 -4.08

OIFFERENTIAL CCRRECTIONS

TOE .|778 TRA 2.6157 TC3-4.8077 BAU |.Z613

ROE .3140 RRA .I964 RC3 -.I540 FAU .02162

FOE -.0647 FRA 1.O556 FC3 -.9343 6SP I8453

80E .3608 8RA 2.6231 BC3 4.8101 FSP -508

FLIGHT TIM|_ 190.O0 aRRIVAL DATE AUG 3! J969

01STANCE 553.299

26.313 GAL 5.37 A?L 89.53 HCA 275.26 SNA J20.53 ECC .24543 INC .4709 v! 30.106

36.873 GAP I2.89 AZP 89.96 TAL 162.96 TAP 78.22 RCA 90.95 APO 150.11 V? 35.132

62.05 ZAP |65.30 ETS 293.99 ZAE 130.73 ET[ I91.97 ZAC 168.50 ETC 179.97 CLP-174.90

91.32 RAO 6567.8 VEL JI.B7A PTH 2.1| VHP 8.721 DPA 8.67 RAP 74.68 ECC 1.3228
IN] LONG IN] RT AS( IN] AZMTH IN] TIN] PO CST TIN IN] 2 LAT IN] 2 LONG

J12.05 321.26 77.98 3 49 19 2618.7 -27.23 103.66

J51.90 315.92 63.6| 24 45 8 3244.8 -14.60 144.90

86.56 32|.82 80.43 5 33 IO 2264.9 -29.48 77.93

138.10 314.68 61.32 ! 39 9 3073.9 -12.56 131.33

59.32 322.61 85.64 7 25 3 1895.6 -34.17 50.08

J30.82 311.79 56.03 I 56 38 3015.9 -8.51 J24.54

NIO-COURS[ [XECUTXON ACCURACY CRSIT DETERNINATION ACCURACY
5GT 5693.6 .%R 513.6 _3 150.6 ST 1161.9 .SR 415.0 SS 350.4

RRT .5959 RRF .5723 RTF .9393 CRT .3942 CRS -.0255 CST -.9270

5(,(3 57]6.7 R23 .012tJ RI3 .9394 LSA 1217.6 NSA 402.5 5SA I9.4

SGZ 570J.9 .%2 4JJ .9 THA 3.09 ELI I|74.7 EL2 377.2 ALF 8.95

LAUNCH DATE FEB 22 I969 FLIGHT TINE 192.00 ARRIVAL OATE SEP 2 1969

LOL 153.20 VL
LOP 71,68 VP

GP -I3.43 ZAL

I'lL IOCENTRIC CONIC

RL 148.OO LAL .(30

RP 107,83 LAP -.28

RC 189.037 GL 1.59

PLAN[TC_ENTR]C CONIC
C3 Z1.533 VHL 4.640

LNCH AZHTH LNCH T_

90.00 3 33 46

gO.O0 23 28 47

lOO.OO 5 ]7 48

IDO.DO 0 3!

110.OO 7 9 lJ

110.00 0 56 28

OISTANCE 558.874

26.27! GAL 6.05 AZL 89.72 _ 278.48 SMA 120.29 ECC .2fi219 INC .2822 vI ]O.106

36.854 GAP I3.37 AZP 89.96 TAL _6].34 TAP 79.82 RCA 89.95 APO 150.62 V2 35.144

59.08 ZAP 165.9_ ET5 29J.3| ZA_ |30.B0 £TE 191.68 ZAC ]70.79 ETC ]77.44 CLP-|75.73

OLA 24.97 RAL

L-I TINE IN] LAT

3155.42 -26.65

3952.77 -7.86

2819.99 -28.92

3763.44 -5.84

247J.50 -34.05

3684.69 -J.46

GIFFERENTIAL CORRECTIONS

TOE .O192 TRA Z.9443 TC3-A.38J5 8AU J.26_
ROE .319_ RRA .2136 RC3 -.1370 FHU .01999

FOE -.1106 FRA J.J_3 FC3 -.8035 8SP |857l

_E .3197 8RA 2.952I BE3 4._837 FSP -495

94.55 RH0 6567,9 VIEL J|.955 PTH 2.13 VHP 8.995 0PA 9.4| RAP 76.95 ECC 1.3544
IN] LONG IN] RT AS( IN] A2'NTH IN] TIM] I:_ CST TIN INJ 2 LAT IN] 2 LONG

107,60 326,09 80.07 4 26 2I 2555.4 -27.75 99.11
|58.I0 319.50 62.71 24 34 40 3352.8 -II.45 151.27

83.32 326.50 82.09 6 4 48 2220.0 -29.7! 74.61

I43.I0 318.4I 60.63 ! 3A 5 3]63.4 -9.7I I36.45

57.44 327.08 86.7A 7 50 23 187].5 -3A.I2 48.20

134.42 315.69 55.84 I 57 53 3064,7 -5.93 I2_.J_

MID-CCUR,T_ EX£CUTION ACCURACY CRSIT OETERNINATION ACCURACY

,%T 57II.2 _ 506.J SG3 145.9 ST I_9.5 SR 403.6 SS 368.0

RRT .5858 RRF .56|7 RTF .94|5 CRT .2352 CR5 .0744 CST -.9504

•_ 5733.6 RE3 .0091RJ3 .9415 LSA I262.6 NSA 408.2 5SA 18.!

SGI 5718.9 5G2 A09.6 THA 2.99 ELI I213.6 EL2 391.0 ALF 5.01

LAUNCH OATE FEB 22 1969 FLIGHT TIMe t94.00 ARRIVAL 0ATE SEP 4 1969

HELIOCENTRIC CONIC

RL 148,00 LAL ,DO

RP 107.79 LAP -.09

RC 190.875 GL .48

PLAN[TOCENTRIC CONIC

C3 23.804 VHL 4.879

LNCH ATMTH LN(H TIIqE_

90.00 4 6 3

9(3.00 23 2_ 40

100.00 5 46 31

100.00 0 26 48

]lO.O0 7 32 54

110.00 O 56 55

O|STANC£ 563.980

LOL 153.20 VL 26.229 GAL 6.78 A?L 89.9I HCA 281.70 SHA 120.05 ECC .25956 INC .0896 V! 30.106
LCP 74.91 VP 36.836 GAP 13.88 AZP 89.98 TAL ]59.73 TAP 81.44 RCA 88.89 APO 151.21 v2 35.155

GP -13.09 7AL 56.26 2AP 166.47 ETS 288.3A 2AE |_0.86 £TE I�I.AI ZAC 173.05 [TC ]73.29 CLP-176.56

CLA 23.74 RAL 97.58 RAD 6568.0 VEL

L-I TINE INJ LAT

3109.66 -27.15

4047.25 -4.87

2785.70 -29.21

3846.45 -3.05

2452.89 -34.I1

3752.02 1.12

OIFFER_NTIAL CORRECTIONS

TOE -.146! TRA 3.2912 TC3-3.9574 BAU |.2600

_DE .3252 RRA .2310 RE3 -.1204 FAU .0|840

F0E -.1542 FRA 1.16]9 FC3 -.669I BSP I8669

BOE .3565 BRA 3.2993 BE3 3.9593 FSP -48]

]2.049 PTH 2.]5 VHP 9.292 0PA I0.08 RAP 79.24 ECC 1.39J_

IN] LONG IN] RT AS( IN] AZNTH INJ TIM_ _0 CST TIN IN] 2 LAT IN] _ LONG

104.34 330.7A 81.63 4 57 52 2509.7 -28.03 95.79

163.44 323._O 62.07 24 28 7 3447.3 -8.57 156.72
80.82 331.05 83.37 6 32 57 2_85.7 -29.83 72._7

147.68 322.19 60.25 I 3(3 54 3246.5 -6.99 141.1!
55.99 33].50 87.59 8 |3 47 |852.9 -34.07 46,75

I37.93 319.59 55.83 I 59 27 3152.0 -3.37 131.7_

HIO-COURS_ EX[CUTION ACCURACY ORBIT DETERRINATION ACCURACY

_GT 5724.6 SC,R 497.5 SG3 141.5 ST 1283.5 5R 392.1 SS 387.7

RRT .5758 RRF .55J7 RTF .9438 C_T .0945 CRS .1548 CST -.9678

,%8 5746.1 R_3 .DO67 RJ3 .9438 LSA I337,9 HSA 401.6 SSA 16.9

,%I 573].8 ,SG2 406.2 THA 2.88 ELI J284.I EL2 390.2 ALF 1._2

L_UNCH O_TE FEB 22 I969 FLIGHT TIME J96.00 ARRIVAL 0ATE SEP 6 1969

H_LIOCENTRIC CONIC

RL 148.00 LAL .OO LCL 153,20 VL

RP I07.76 LAP .1O LCP 78.J3 VP

RC 192.690 GL -.54 GP -|2.78 ZAL

PLAN[TOCENTRIC CONIC

C3 26.483 VHL 5.146 OLA 22.56 RAL 100.41 RA0 6_.! V1EL

LNCJ.4 AZI, ATH LNCH T|NE L-I T]ME IN] LAT IN]
90.00 4 34 LP'Z _075.66 -27.A6

90.00 23 14 53 4133.80 "E.10

I_O.OO 6 12 20 2759,77 -29.40

I00.DO 0 23 3I 3924.92 -.39

lID.DO 7 54 45 2A39._6 -34.14

110.[30 O 57 36 _8]B.IO 3.64

DIFFERENTIAL CORR[CTION$

TOE -.3145 TRA 3.6612 TC3-3.5381 8AU 1.2532
ROE .3322 RRA .2A86 RC3 -.]042 FAU .01679

FOE -.1945 FRA 1.2177 FC3 -.5469 B,_° 18676

E]OE .4575 BRA 3.6696 BE3 3.5396 FSP -465

0ISTANCE 569.206

26.J_ GAL 7.55 A?I. _O.II _ 284.93 SNA IJ9.82 £CC .26762 INC .I058 VJ 3_.1_6

36.817 GAP I4.43 A21_ _.03 TAL J58.|5 TAP 83.08 RCA 87.75 APO 15J .88 V2 35.166

53.60 ZAP 166.96 ET5 285.07 Z_E |30.90 £TE ]9I.I5 ZAC 175.24 ETC J65.29 CLP-177.40

I2.|6D PTH 2.I8 VHP 9.614 0PA I0.69 RAP 81.55 ECC 1.435_
IN] LONG RT A,_C _NJ A2'NTH IN] TIE PO CST TIN IN] 2 LA T IN] _ LONG

JOJ.gO 335.26 82.81 5 25 37 2475.7 -28.17 93.31

168.29 326.96 61.75 24 23 46 3533.8 -5.86 16J.63

78.91 335,_ 84.36 6 58 19 2159.8 -79.87 70.J4

15i,99 3_6.01 60.if 1 28 56 3324.9 -4.36 145.46
54.94 335.86 88.22 8 35 24 1839.4 -34.8! 45.70

|4|.3_ 3_3.49 55.99 2 I J4 3218.1 -.85 J35.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY
5GT 5733.0 5(,R 488.0 ,SG3 137.2 ST 1374.I SR 380.7 SS 407.9

RRT .5_2 _ .54_7 RTF .9462 CRT -.0193 CRS .2t64 CST -,9794

,_ 5753,7 R_3 .OO52 RI3 .9462 LSA 1431.3 HSA 3_8;2 5S_ J5.9

,%J 5739.7 S(2 401.8 THA 2.77 ELI I374.J £L2 380.6 ALF 179.67

1879



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 196B-69b

LAUNCH 0ATE FEB 2Z 1969

_IELIOCENTR[C CONIC

RL |40.00 LAL o0_

RP 107.73 LAP .29

RE 194o480 GL -1,47

PLANE TOCENTRIC CONIC

C3 29.635 VHL 5.444

LNCH ATMTH LNCH Tll,41_
90.00 4 59 36

9(3.00 23 10 36

100.00 6 _5 40

100.00 0 21 8

110.00 8 14 51
110,00 0 50 26

FLIGHT TIME 190.00 ARRIVAL DATE SEP 8 1969

DISTANCE 574.339

LCt. 153.20 VL Z6.148 GAL 8.37 AZL _10.3l HCA 208.15 5_A

LOP 81.36 VP 36,798 GAP 15.03 AZP 90.10 TAL 156.60 TAP

GP -J_,50 Z4L 51.09 ZAP 167.38 ET$ 281.50 ZAE 130.92 ETE

119.59 ECC .27643 INC .}000 Vl 30.106

84.76 RCA 86.53 APO 152,65 V2 35.177

19(J.91 ZAC 177.19 ETC |45.27 CLP-170.Z5

0LA 21,43 RAL 103.03 RA0 6568.2 VEL 12.209 PTH Z,21VHP 9.964 OPA 11.23 RAP 03.87 ECC 1.4077

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A2'NTH IN| TII,_ PO C$T TIM IN| 2 LAT IN| 2 LONG

3050.62 -27.66 1(30,10 339.67 83.69 5 50 26 2450.6 -28,25 91.40

4214.91 .52 172.81 330.75 61,69 24 20 50 3614.9 -3,27 166,18

2740.83 -29.52 77,52 339.88 85.08 7 21 21 2140.8 -29,89 68.73
3999.92 2.15 156.10 329.84 60.18 I 27 48 3399.9 -1.83 149.58

2430.53 -34.j6 54.25 ]40.|8 88.63 8 55 22 1830.5 -33.97 45.01

3883,00 6,10 144.79 327.]9 56.30 2 3 9 3283.0 1.63 130.56
DIFFER£NTIAL CORRECTIONS MI0-COURS[ EXECUTION ACCURACY

T0E -.4934 TRA 4.0484 TC3-3.1402 BAU 1.2446 5(,I 5736.B SGR 477.0 $G3 133.0

ROE .339_ RRA .2656 RC3 -.0893 FAU .01528 RRT .5559 RRF .5330 RW .9489

FOE -.2343 FRA 1.2736 FC3 -.4465 BSP 18757 _ 5756.6R23 .0036 R13 .9489

80E .5991 8RA 4.0572 BC3 3.1415 FSP -453 SG| 5743.0 S_2 396.1 TH4 2.66

.LAUNCH OAT[ FEB 22 1969 FLIGHT TIE 200.00

HELIOCENTRIC CONIC DISTANCE 579.360

RL 148.(30 LAL .(30 LOL 153.21J VL 26.108 GAL 9.24 AZL 90.52 HCA 291.38 St,IA

RP |07.70 LAP .46 LOP 64.58 VP 36.779 GAP 1_,68 A2'P g0.19 TAL 155.09 TAP

RC 196.245 GL -2.32 GP -12,23 ZAL 48.75 ZAP 167.73 ET$ 277.62 ZA,E 110.92 ETE

PLANIET(XENTRIC CONIC

ORBIT 0ETERNINATION ACCURACY

ST j471.7 SR _68,9 SS 428.4

CRT -.1|37 CRS ,2683 CfiT -,9869

LSA 1532.1MSA 371.4 55A 15,O

ELI 1472.3 EL2 366.3 ALF 170.26

ARRIVAL DATE SEP I0 1969

||9.36 ECC ,286|0 INC .5199 V| _O.106

86.47 RCA 85,21 APO 153,51 V2 35,187

190.69 ZAC 178.01ETC 90.84 CLP-179,11

C3 _3.342 VHL 5.774 OLA 20.35 RAL 105.47 RAO 6568.3 VEL 1_.438 PTH 2.25 VHP 10.346 0PA 11.72 RAP 86.20 ECC 1.5487
LNCH A2'MTH LNCH TIM[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2"MTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

90.00 5 22 |7 3032.90 -27.79 _,82 344.00 84.32 6 12 50 2432.9 -28,20 90.19

90.00 23 7 20 4291.90 3.00 177.11 534.55 61.83 24 18 52 _693,9 -,79 170.48

1OO.(30 6 56 51 2727,94 -2_.59 76.56 344.19 85.58 7 42 19 2127.9 -29.89 67.77
IO0,O0 0 19 23 4072.10 _.59 I60.08 333.67 60.43 I 27 15 3472.1 .62 153.54
110.00 8 33 21 2426,06 -34.17 53.g0 344.45 88.83 9 13 47 1826.I -33.95 44.66

110.(30 0 59 23 3946.74 8.50 148.17 3_|.27 56.76 2 5 9 3346.7 4.06 141._9

DIFFERENTIAL CCRRI_CTION$ MI0-CCtJRSI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -,679| TRA 4.4593 TC3-2,7632 8AU |.2322 ,_T 5736,6 ,_R 464.8 ,T_3 |79.0 ST 1570,9 SR 357.0 55 440.8

RO[ .3483 RRA .28L=0 RE3 -.0754 F4U .01_2 RRT .5451RRF .5231 RTF .9518 CRT -.1887 CRS ,3102 CST -.9916

FDE -.2726 FRA 1.3316 FC3 -.3589 B._P 18826 _ 3755.4 R23 .0023 RI3 .9518 LSA 1634.4 MSA 353.7 SSA I4.Z

_OE .7632 8RA 4.4682 Be3 2.7642 FSP -440 S_I 3742.3 S_2 389.3 THA 2.54 ELI 1572.4 EL_ 350.2 ALF 177.42

LAUNCH O_TE FEB 22 1969 FLIGHT TIME 20_.00 ARRIVAL CATE SEP _? 1969

HELIOCENTRIC CONIC

RL 140.00 L_L .00

RP 107.67 LAP .67

RE 197.986 GL -3,09

PLANETOCENTRIC CONIC

C3 37.706 VHL 6.14|

LNCH AZMTH LN_H TIME

90.00 5 42 46

90.00 23 4 49

1130.00 7 16 B

10(3.00 0 18 4

110.O0 8 _O 20

1]O.OO ! 0

0IFFERENTIAL CORRECTIONS

TOE -;8721 TRA 4.8_3 TC3-2.4089 _AU 1.2147

ROE .3375 RR_ .2976 RC3 -.0625 FAU .0123_

roe -.3096 FR_ 1.3924 FC3 -.2842 8SP 18875

gOE .9425 8RA 4.9054 _,,3 _.4097 FSP -428

DISTANCE 584,251

LOL 153.20 VL 26.069 GAL I0.18 AZL 90.7A HCA 294.61 5HA 119.15 ECC .29672 IN( ,7397 vl 30.106

LOP 07,01VP 36.761 GAP 16.38 4ZP 90.3I TAL 153.6_ TAP _8.23 RCA 03,79 APO 154.50 V2 35.196

GP -11.99 ZAL 46.56 ZAP 168.01ETS 273.45 ZAE 130.90 ETE 19_.47 ZAC 176.73 ETC 46.76 CLP-179.99

CLA 19,33 RAL 107.72 RA0 656_.5 VEL 12.612 PTH 2.29 VHP 10,763 OPA 12.14 RAP 08,53 ECC 1.6206

L-I TIME INJ LAT INJ LONG INJ RT 45C INJ A2'NTH INJ TIME PO CST TIM INJ 2 LATINJ Z LONG

3021.39 -27.86 97.9_ 348.26 84.74 6 33 8 _421._ -20,30 09.35

4_65.54 5,36 181.24 338.35 62.15 _4 17 34 3765.5 1.59 174.59

2720.34 -29.63 76,00 348.48 85.87 0 I 28 2120.3 -29,89 67,21

4|41,8_ 6.92 163.94 337.50 60.85 | 27 6 3541.0 2.98 157.37

2425.62 -34.17 53.87 348.67 88,85 9 30 45 1825.6 -33,95 44.63

4009.3| 10.81 151.54 335.I4 57,37 2 7 |l 3409.3 6,43 145.18

MIO-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

,T_T 5731.8 _ 451,4 ,_3 I25.2 ST 1E67.2 _ 345.| SS 468.8
RRT .5335 RRF .5130 RTF .9549 CRT -.2486 CRS .3441 CST -.9945

St_ 574_.6 R_3 ,0014 RJ3 .9549 LSA 1733.6 MSA 336,2 5SA 13.5

561 5736,9 ,%2 _81.5 THA 2.42 ELI 1669.5 EL2 333.8 ALF 176.93

LAUNCH DATE FEB 22 1969 FLIO4T TIME 204.00 ARRIVAL 04TE SEP 14 I969

t-IELIOCENTRIC CONIC 0IST_NC£ _8.986

RL 140.OO LAL ,00 LCt. 153.20 VL 26.031 GAL 11.19 AZL 90.97 HCA 297,84 _4A 118,93 ECC ._0843

RP 107.64 LAP .86 LOP 91.05 VP 36.742 GAP 17.|4 A2'P 90.45 TAL I52._ YAP 90,04 RCA 82.25
RC 199.701 GL -3.79 GP o11.77 ZAL 44.54 Z_P I6_.L:_ ET$ 269.02 7AE 130.85 ETE 180.26 ZAC 174.73

PLANET(_ENTRIC CONIC

C3 42.852 _ 6.546 OLA 18.37 RAL 109,80 RAO 6568.6 VEL 12.815 PTH 2.33 VHP I1.221 OPA 12.50

LNCH A2'MTH LNCH TIME L-I TIM( INJ LAT INJ LO_ INJ RT ASC _NJ A_4TH INJ TIME PO CST TIM
90.00 6 l 19 30i5.23 -27,90 97.54 352.44 84.96 6 51 34

90.00 23 2 50 4436.29 7,59 185,24 342.15 62.64 24 16 46

1(30.OO 7 39 40 27|7.44 -29.65 75.79 352.fi9 85.98 8 IB 57
1(30.00 0 17 6 4209.31 9.14 167,72 341,32 61.41 J 27 16

llO,O0 9 5 54 2428.86 -34.16 54.12 35_.B4 88.70 9 46 23

110.00 1 I 21 4070.65 13.04 154.89 339.00 58.12 2 9 12

0IFFERENTIAL CORRECTIONS MID-(X_URSE EXECUTION ACCURACY

TOE-1.0720 TRA 5,3656 TC3-2.0770 BAU 1.1803 S_T 5723.8 SGR 437.0 SG3 121.6

ROE .3679 RRA .3123 RC3 -.0506 FAU .0logo RRT ,5L=09 _ .5025 RTF .9581
FOE -.9444 FRA 1.4575 FC9 -.L_'ZO9 B$P 18841 S(_ 5740.4 R23 .0016 RI3 .9581

_OE 1.1394 BRA 5.3747 8C3 2.0776 FSP -413 5G1 5728.3 SG2 972.8 THA Z.29

INC .9717 Vl 30.106

APO 155.62 V2 35.205

ETC 31.63 CLP 179.11

RAP 90.05 ECC 1.705?

INJ 2 LATINJ 2 LONG

2415,2 -28.31 80.90

3_96.9 3.86 178.54

2117.4 -_9.89 66.99
3609.3 5.25 161 .09

1828.9 -39,96 44.88
9470.7 8.79 148.44

ORBIT OETERMINATION ACCURACY

ST 1758.1SR 933.4 SS 408.2

CRT -,2964 CRS .3706 CST -,9965

LSA 1827.0 MSA 319.5 SSA 1Z.9
EL1 1760.9 EL2 317.9 ALF 176.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69,

LAUN(H OAT[ FJ_ 22 1969 FLIGHT TIE 106.00 ARRIVAL DATE SEP I_ _969

H(L I(XtrNTRI C r..eN|{

lit. 14a.O0 LAL .00

RiP 107.61 LAP I .04

RC 101.591 61. °4.43

PLAN(TOCrNTR|C C(_i| C

C3 4fl.935 v_. 6._5

LNIOi AZNTN _ TINt
10.O0 6 IS 7

90.00 23 l 15

I_.00 7 49 M

lOO.OO O 1(b J_

IlO.O0 I I0 iI
llO.O0 1 I m

0 | Irlr¢'lllENT I_M. r.._llECTIO_l

TOI£-J.ZIIIS _ S._IeS TC3-|.77_i3 _IU J.Jr:_4

XOE .31'N XI_ .3280 _13 -.040| rAU .00950

FOE -._IO8 FO_A l .S_J3 FC3 -.16dO e_ '= 188E9
eoE 1.334M B_ 9.8715 K3 1.77_ FSP -402

OISTAN(E 593,552

COL 155.L_] VL 25,994 GAL 12.28 47L 91.22 HCA 3OI.07 .944 1]8.73 ECC .32138 IN(: 1.218J Vl ]O.106

LOP 94.Z8 VP 56.724 GAP 17.99 AZP 90.63 TAL 130.85 TAP 91.91 R(A B0._7 APO 156.88 v2 35.215
GP -11.5674L 42.67 ZAP 168,30 ETS 264.35 ?4E 130.77 (T£ 190.05 ZAC 172.59 £TC 25.10 CLP 178.19

DLA 17.47 RAL-III.70 RAO 6568.8 VEL 15.050 PTH 2.38 VHP 11.727 OPA 11.80 RAP 93.16 [CC 1._053

L-J T|ME |NJ LAT |NJ LONG INJ RT A,_ |NJ AZIdTH |NJ TIE PO CST T|N INJ 2 LAT INJ Z LONG

30|3.75 -27.91 97.43 356.55 85.01 7 8 L_ 2413.7 -28.31 88.79

4304.4J 9.70 189.13 345.93 65.27 24 16 19 3904.4 6.03 I_2.37

2718.72 -29.64 75.88 356.69 85.94 8 34 55 2118.7 -29.89 67.09

4274.67 11.24 171.45 345.12 62.12 1 17 37 3674.7 7.42 164.73

1435.46 -3,1.15 34.63 336.95 88.40 10 O 43 1835.5 -33.99 45.39
4]30.70 15,17 158.24 542.84 59.00 2 11 10 3530.7 10.95 151.6_

MZ0-COURS( [Y_CUT|ON ACCL_ACY _IT DETERM|NATION ACCURACY

S(,T 5709.4 SC,R 421.1 SG3 118.! ST 1840.6 SR 321.5 SS 50_._
RRT ,5067 RRF ,4901RTr .9616 CRT -.3367 CRS .5954 CST -.9977

S_8 5724.9 R_5 .OOJ0 R13 .9616 LS4 1912.4 NSA 303.3 SS4 1_,2

S(,1 5713.4 S_2 362.8 THA 8,15 ELI 1843.9 £L2 302,2 ALF 176.54

I_UNC:H OATE Ir(B n |lllPD FLIGHT TIME 208.00 ARRIVAL 04TE SEP tfl 1969

PIlL ZO(_NTlill C r..41_l i_

RL I_.DO _ .DO

Z03.0M _ -S,00

Pk_E T(X(NTRIC r_NJC

C3 5@.lSl K 1%493

I.NO4 AZ_IlnH _ Till:
_0.00 I$ _13 II

_0.00 J_ 50 97

IIXLO0 I 4 3

100.00 O 15 411

|10.00 _ 33 4

|lO.O0 l 3 15

OlSTANCE 597,851

i.Ct. 153.20 VL 25,957 _AL 13.47 ATL 91.48 PiCk _4.3! Se4A 118.53 ECC .33572 [NC 1.4820 VI _O.lO6

LOP 97.51 VP _6,705 GAP 18.92 AZP 90.84 T4L J49.54 TAP 93.85 RCA 78.73 APO 158.32 V2 35.271

GP -|1._ ZAL 40._N_ ZAP 16_,30 (TS 259.48 ZAE |30.65 ETE 189.85 7AC 170.42 £TC 21 .57 CLP 177._3

Ot_ J6.63 RAL 113.44 RA0 6569.0 VEL 15.325 PTH 2,43 VHP 12.286 OPA 15,05

L-J T|I,_ IN| LAT |NJ LONG |NJ RT AS_ _NJ A_HTH |NJ T|I,_ PO CST T|M
3016.36 °27.89 97.62 .54 84.92 7 25 34 2416.4

45_.02 11.68 192.93 349.68 64.02 24 16 7 3970.0

r_3.68 -29.62 76.25 .70 85.74 8 49 27 2123.7
4337.93 13.23 175.O8 548,89 62.95 J 28 7 3757.9

_445.06 -34.13 55.3_ .99 87.96 10 13 51 1845.1

4189.32 17.20 161.57 546.65 59.99 2 13 4 3589.5
o |FKOeF.NTI,M. r, oRi_¢TlOel

TOE-I._ T_t 4._190 TC3-J .4952 8AU l.IL:_7

ROE .3_10 _ |3ST Re3 -.O_O8 FAU .00807

FOE -,419_ FIILA |.$1NIJ re3 -.1245 _SP 18879

BOE 1.55_4 _ 4.4047 _3 1.4935 FSP -390

RAP 95.45 £CC 1.9241
|NJ 2 LAT |NJ 2 LC_C

-28.31 88.9_

8.10 1_6.09

-29.89 67.46

9.50 168 ._

-34.04 46,1_

13.08 15_.88
ORBIT 0£TERM|N_TION ACCUR_C_

ST 1915.4 ._ 309,6 SS 528.0

CRT -.3715 CRS .4172 CST -.9985

LSA 1990.1 NSA 287.6 SSA 11.6

ELI 1918.9 EL2 286.9 ALF 176.49

NI0-COURSE EXECUTiON ACCURAC_

SGT 5691.3 S(,R 404.1 S_3 114.7

RRT ,4903 _ .4759 RTF .965_

5705.7 _3 .0010 R13 .96fl2

_1 5694._ S_Z 352.0 THA 2.00

L4UNCH OAT( FIB 22 1969 _ [GHT TIME 210.00 ARRIVAL CAT[ SEP ?O 196_

H_LIOCENTR|C CONIC

RL _48._X) LAL .00

RIP 107.57 LAP 1.40

RC L*04.697 GL o5.51

PLAN_TOC(NTRIC C(_NIC

C3 (_,7S2 V_ 8.047

LNO4 AZNTH LN_H T_I41[

90.00 6 46 59

gO.O0 22 38 52
100.{](3 8 17 6

1OO.(30 O 15 21

1|0.00 9 44 51

llO,OO ! 4 6

OIFFER[NTZAL _3_q_CT|ONS

7OE-1.7346 TRA 6.9/'05 7C3-1.2419 8AU 1.0755

M3( .4042 RRA .5437 RC3 -.0227 ¢AU .00662

FOE -.4911 FRA 1.6770 FC5 -.OHm5 _SP 18878

80£ 1.7811 8RA 6.9789 8(3 1.2421 FSP -379

0IST_NCE 6_1.893

6OL 153.Z0 VL 25.922 G4L 14.76 47L 91.77 HC_ 507.54 SM4 118.33 £(C .55167 INC 1.7671 v! 30.106
LOP 100.75 VP 36.687 G_P 19.95 AZP 91.08 TAL 148.34 TAP 95.88 RCA 76.7_ 4110 159.95 v2 35,?Z_

GP -11.20 7AL 39.40 7AP 168.19 £TS 254.48 7AE 13{3.49 £TE 189.64 ZkC 168.27 £T( 19.39 CLP 176._3

OL_ 15._6 RAL ]15.0? R_ 6569._ V£L 13.642 PTH 2.49 VHP 12.908 DPA 13.25 RAP 97.70 £(( 2.0656

L-I TI_E [NJ LAT INJ LONG INJ RT A,f_E INJ A_TH |NJ TIi_ PO CST TIN INJ Z LAT INJ 2 LONG

3022.55 -17.86 98.07 4,44 44.70 7 57 21 2422.6 -28.30 _9.43
4633.14 13.54 196.64 353.38 64,89 24 16 5 4033.1 10.04 189.71

2751.90 -29.57 76.86 4.61 85.45 9 2 38 2131.9 -29,89 68.07

4399._3 15.09 J78.66 552,61 63.89 1 28 40 3799.0 11.46 171.75
2457.34 -34.10 56.34 4.95 87.59 l0 _5 49 1857.3 -54.08 47.10

4246,35 19.11 164.89 350.42 61.10 E 14 5_ _46.4 15.11 15_.06

_I0-COURSE EXECUTION ACCURACY CRS|T OETERN|N_TION AC(UR_CY

SGT 5669,3 _ 385.9 SG5 111.5 ST 1981,I SR 297.8 SS 548.5

RRT ,4_ 0 RRF" .4592 RTF .9688 CRT -.4022 CRS .4571 CST -.999(]
SC_ 5682.4 _3 .0014 RI5 .9688 LSA _059.1MSA 272.6 SSA 11.0

.11 5672.3 SC,2 340,2 TH4 1,84 ELl 1984.8 EL2 272.1 4LF 176.47

UUNO_ OAT[ F(8 22 1969 FLIGHT TIME 212.(_ ARriVAL OATE SEP ?2 1969

H(LIOCENTRIC CONIC
RL |48.00 LAL .00

RP IO7.55 LAP 1,57

RC _6.313 GL -5.97

PLAME 70_NTR | C CON|C

C3 75,057 VHL 8.664

LNO'I ATMTH LN(.H TIME

90.00 6 59 14

_0.00 22 57 55
100.130 8 28 49

IOO.OO 0 14 58

110.OO 9 55 2_

110.(30 1 4 50

OIFF(RENT|AL CORR_.CT_ON$

TD(-1.9766 TRA 7.5947 T(3-I.0104 8AU 1.0140

ROE .4189 RRA .3485 RE3 -.0158 FAU .00505

r0( -.4864 FRA 1.7639 F(3 -,0583 85_ 1_776

80_ 2.0_5 _RA 7.6027 8C3 1.0105 FSP -567

DISTANCE 605.593
LO_ 153.20 VL 25.8_8 GAL 16.18 AZL 92.08 PICk 310.77 S_4A 118.15 ECC .36948 INK: 2.0783 Vl 30.IO6

LOP 103.99 VP 36.669 GAP 21.09 AZP 91,36 TAL J47.23 TAP _.01 RCA 74.49 APO 161.80 V2 35.235

GP -11._4 Z_L 38.L_ Z_P 167.97 (TS 249.41 7AE 13(3.2_ ETE 189.44 ZAC 166.15 (TC 17.92 CLP J75.1_

OLA 15.15 RAL 116.44 RAO 6569.5 VEL |4.015 PTH 2.56 VHP 13.604 OPA 13.40 RAP 99.92 £CC 2.2352

L-I TI_ IN| LAT IN| LONG |NJ RT A._ |NJ A_MTH IN| TIME PO CST T|M IN| 2 LAT IN| Z LONG

3031.86 -27.80 98,74 8.23 _4.56 7 49 46 2451.9 -28.29 90.I1
4693.71 15.26 L_30.26 357.02 65.85 24 16 9 4093.7 IJ.87 193,EZ

2742.97 -29,51 77.67 8.41 85.00 9 14 3_ 2143.0 -29.89 68._9

4457.84 16.82 182.17 556.27 64.92 I 29 15 3857.8 13.30 175.15

2471.96 -34.04 57.48 8._ 86.72 10 36 38 1872.0 -34.12 4_.24

430i.61 20,89 16_1.19 354.13 62.31 _ t6 3_ 3701.6 17.0_ 161.20

NIO-CC_)RE EXECUTION 4CCUR4CV C_eIT OETERNINATICN ACCURACY

S_T 564_.6 SC.R 366.8 SG3 108.4 ST _036.8 SR 286.2 SS 569.7

RRT .4483 RRT" .4395 RTF .9725 CRT o.4295 CRS .4553 CST -.9994

SG_ 3655.5 I_'23 .C}O21 R13 .97_5 LSA 2118.5 MS_ 258.2 SS_ 10.5

_:_1 _646.0 SG_ _27.7 THa 1.67 ELI Z040.5 EL_ 25fl ._ ALF 17_.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,

LAUNCH CAT[ FEG 2Z 1960 FLIGHT TIME 214.P0 _RRIV_L GATE 5EF Z4 I_60

HEL iC(ENTRIC CONIC

RL I4_ .(i0 LAL .OO

RP |07.5} LAP 1.7a

RC 207.9(34 6L -6.39

PLANET,T(ENTRIC CCNIC

C3 H7._HZ VHL 9.353

LNCH A?MTH LNCH TIME

9(l.PO 7 !0 6

_1.00 22 57 4

IOO.00 H 39 13

IO0.00 0 14 34

110.00 !0 4

IIO.00 I 5 27

CIFFERENTIAL CORRECTIONS

rOE-2.2}73 TRA B.Z670 TC3 -.6039 BAU .9403

ROE .4350 RRA .3407 RC3 -.0100 FAU .00344

FCE -.5241 FRA 1.85B] FC] -.0340 BSP IB767

_CE 2.2792 BRA _.2744 BC3 .8040 FSP -357

OISTANCE 61]H._6_

LL_L 153.20 VL 25._55 6AL 17.74 ATL 92.42 HCA 314._I SMA I17,97 [CC .)_042 iNC 2.4214 v] _!_.I_]6

LL_W_ 107,23 VP 36.652 GAP 22,3H AZP 91.60 TAL J46.25 TAP 100.Z6 RCA 72._3 APC, 163.9l v2 _5,24n

GP -I0._8 ZAL 36.76 ZAP 167.62 ETS 244.33 7A[ 130.00 ETE IH9.22 7AC 164.0_ ETC 16.H9 [LP 174.07

CLA 14.51RAL 117.70 RAC 6569.7 VEL 14.451 PTH 2.62 VHP 14.3_5 GPA 13.51 RAP I02.0H [CC 2.4397

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ Z LC_G

_143.d_ -27.71 99.61 11.07 d3.93 H 0 50 2443.9 -2H.26 90.99

4751.55 16.04 Z0].77 .56 66.89 24 16 16 4151.6 13.56 196.6_

2756.50 -Z9.4] 78.67 12.07 $4.4B 9 25 9 2156.5 -29._d 69.96]

4514.17 1_.41 185.60 ]59.83 66.03 1 29 49 3914.2 15.02 )78.45

2488.r_ -33797 5_.77 IZ.5Z _.9_ I_=4_ 19 I_B_,6 -34.16 49,53

4354.@4 2_.54 171.44 357.76 63.60 2 19 1 37§4._ 1_._I 164.29

MIC-COURE EXECUTION ACCURACY Lm_'BIT CETERMINATIL_N ACCURACY

._.T 561_.B _ 346,5 SG] 105.5 ST 20_4.0 SR 274.6 SS 59Z._

RRT .4L_0_ _ .4139 RTF .9760 CRT -.4567 ORS .4750 CST -.9996

S_,B 56_3.4 R"_] .00_9 RI3 .9760 LSA 2170.3 MSA 244.0 SSA 9.9

_-,l 56J4.7 S_._ 314.3 THA 1.49 ELI 20_7.B EL2 243._ ALF 176.51

LAUNCH OATE FEB ?? 1969 FLIC_T TIME _16.00 ARRIVAL DATE SEP 26 1969

HELIOCENTRIC CCINIC

RL 14_.00 LAL .00

QP I07.5_ LAP 1.90

RC 209.A70 GL -6.75

PLANETOCENTRIC CONIC

C3 I0_.571 VHL |0.I_

LNCH A?MTH LNCH TIME

90.00 7 19 }6

9O.OO _ 56 15

100.00 8 4B 18

I00.00 0 14 I0

ii0.00 I0 1] 4

JIO.O0 1 5 5]
CIFFERENTIAL CORRECTIONS

TCE-2.SI45 TRA 8.9996 TC3 -.6187 BAU .6464

ROE .4531 RRA .3414 RC3 -.005fl F_U .00166

rOE -,5615 FRA 1.9629 FC] -.0140 OSP 18734

6CE 2,5550 BRA 9.O06_ BC3 .6187 FSP -348

01STANCE 611.611

LOL 153.L:_0 VL _5.024 GAL 19.40 AIL 9"_._0 HCA )17._4 SMA 117.00 ECC .41185 INC Z.8043 Vl _.IO6

LOP I10.4_ VP ]6,634 GAP _3.B3 AZP 92.06 TAL 145.41 TAP i0_.65 RCA 69.2_ APO 166.31 v_ 35.Z46

6P -10.74 ZAL 35.69 lAP 167./4 ETS _39.29 ZAE 129,64 ETE I_9.O0 ZAC 162,07 ETC I6.13 CLP 17_.89

OLA 13.9] RAL JIB,7B RA0 6570.0 V_.. 14 _964 PTH 2.70 VHP 15.768 OPA 13.57 RAP 104.17 ECC 2.6881

L-I TIME INJ LAT INJ LONG INJ RT A,_ JNJ AZMTH INJ TIME _ CST TIM INJ _ LA T INJ 2 LONG

3058.14 -_7.60 100.65 15.35 83.42 8 I0 ]4 245P._ -?P.23 97.04

4806.46 18._7 207,16 3.97 67.98 24 16 _I 4_06.5 15.1_ 199.90

2772.15 -_9.3_ 79.8_ 15.57 B].B9 9 34 31 2172.2 -29._5 71.06

4567.77 19.66 IBB.9_ 3.Z7 67.19 I 30 17 3967.B 16.60 181.64

_506.94 -33,07 60.L_O 16.08 B§.I_ I0 54 51 1906.9 -34.18 50,97

4405.75 _4.05 174.6_ 1._7 64.94 2 19 19 3B05.7 _0.47 167.31

MI0-COUR_E EXECUTION ACCURACY ORBIT CETER_WINATION ACCURACY

5(;T 5577.6 5GR ]_5.4 £_C.3 I02.6 ST 2121.7 _ 263.3 SS 617.9

RRT ,3053 RRF .3019 RTF .9795 CRT -,4036 CRS .4954 CST -.999_

S_B 5507.1 R_3 .0057 RI3 .9795 LSA 2215.5 MSA 230.1 SSA 9.3

S(.I 5579.1 SGZ 300.2 THA 1,_9 ELI 2125.5 EL2 230.0 ALF 176.53

LAUNCH GATE FEB 2_ 1969 FLIGHT TIME 210.00 ARRIVAL GATE SEP Z_ I_69

HEL[C_ENTRIC CL_IC

RL 148.0_ LAL .00

R9 107.50 LAP 2.06

RC 211.0I_ GL +7.08

PLANETOCENTRIC CONIC

C} I_I.O44 VHL II.CE'12

LNCH A?MTH LNCH TIME

_1.00 7 27 42
_l.O0 72 55 ?5

100.00 B 56 4

100.00 0 13 40

110.OO 10 20 5

110.00 I 6 8

LOL 153.20 VL

LOP I13.72 VP

GP -I0.60 7AL

OlSTANCE 613.601

_5.794 GAL ZI.4? AZL 93._4 HCA 3_0.48 SM_ 117.64 ECC .43716 INC 3.2372 Vl 30,I06

36.61_ GAP 25.40 _ZP 92.50 TAL 144.75 TAP I05._3 RCA 66.71 APO 169.07 V2 35.25_;

34.79 ZAP 166.5_ ETS _34.35 IAE 129.19 ETE IBB.76 ZAC 160.14 ETC 15.57 CLP 171._3

CLA 13.42 RAL 119.69 RAG 6570.3 VEL 15.569 PTH 2.77 VHP 16._7_ DPA 13.61 RAP 106.17 ECC Z.9921

L-I TIME INJ L_T INJ LONG INJ RT A$C INJ AIMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3074.59 -27.47 I01.83 18.63 B_.85 8 18 57 _474.6 -ZB.18 93.23

4058.11 19.56 _I0.40 7.2_ 69.10 24 16 73 4_58.1 16.54 203.03

2789.62 -29.1_ 81.10 18.07 83,2? 9 4_ 34 2109.6 -29.8Z 72.36

4618.32 _1.16 192.11 6.55 60.38 1 30 39 4018.3 18.0A ]84.70

_576.71 -33.75 61.73 19.46 84._ II 2 12 19_6.7 -34.18 52.51

4454.00 _.40 177.7_ 4.63 66.3_ _ _0 2_ 3B54.0 ?I.gH 170.23

CIFFERENTIAL CORRECTIONS

TCE-2.809B TRA 9.8007 TC] -.4531 BAU .713]

_cE .4736 RRA .3313 RC3 -.OOL_O FAU-.O0035

FCE -.6051 FRA 2.0798 FC3 .00_5 BSP I0678

_CE ?.8494 BRA 9.8063 BC] .4531 FS_ -3]B

LAUNC_ GATE FEB _? 1969

HELIL'_CENTRIC CONIC

RL 14_.00 LAL .DO

PP 107.49 LAP ?,?I

RC 21_.5_ GL -7.]6
PLANE TC_CENTRIC CONIC

C3 143.:65 VHL 11.994

LNCH A_MTH LNCH TIME

_].00 7 34 ?I

_].00 22 54 31

IO0.O0 9 ? 26

100.00 0 13 3

110.00 10 ?5 51

110.00 ! 6 8

CIFFERENTIAL CORRECTIONS

TCE-3.1?I6 TRAIO.6B33

ROE .4972 RRA .3105

FCE -.64_9 FRA 2.2121

_CE 3.1609 _RAJO.6878

MIO-COJRSE EXECUTION ACCURACY ORBIT OETERMINATILe,) ACCURACY

S_T 5517.9 SGR _03._ S_,] I00.0 ST 7149,4 SR _52.3 SS 645.6

RRT ,3413 RR$" .3407 RTF .907_ CRT -.5110 CRS ,5173 CST .9999

S(,B 5546.2 R23 .0047 R13 .9028 LSA 2_48.0 MSA 216.5 SSA 8._

S(,I 5538.9 _,T,_ 205.5 TMA 1.08 ELI _153.3 EL_ 216.5 ALF 176.53

FLIGHT TIME _L_O.00 _REIVAL GATE 5EP 30 1969

OlST_NCE 614.097

LCI_ 153.2_0 VL _5.767 GAL 23.61 AZL 9].73 HCA 323.71 SMA 117.50 ECC .46583 INC 3.7337 vl 30.106

LOP 116.97 VP 36.60_ GAP 27,36 AZP 93.01 TAL 144.3_ TAP 108.07 RCA 62.76 APO 172.23 v2 35.254

GP -10.47 Z_L 34.08 ZAP 165.73 ET5 2_9.55 _AE 120.64 ETE 188.50 ZAC 158.32 ETC 15.16 CLP 170.Z5

OLA I_.98 RAL IL:_.4? RAD 6570.6 VEL 16._85 PTH _.05 VHP 17.420 CPA 13.62 RAP 10_.07 ECC 3.3676

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL'_NC

309_.68 -27.31 I03.13 _I,67 B_,2_ 8 _5 54 249_.7 -2H,II 94.55

4906.15 ?0.69
2808'63 -_9,0_

4665.43 22.32

_547.64 -33,59

4499.18 76.61

TC3 -.3053 BAU .5871

RC3 .0005 FAU-.O0272

rc] .0163 BSP 18516

BC3 .3053 FSP -328

_13.47 I0._6 70.23 _4 16 17 4306.1 17,81 _{35.9H

B_.49 71.93 8_.51 9 49 15 2200.6 -_9,76 73.77

195.13 9.6_ 69.58 1 30 49 4065.4 19,33 187.61

63,34 ?_.60 B3.28 11 8 18 1947.6 34.16 54.15

180.68 7.78 67.70 2 21 8 3899.2 23.35 173._3

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S{,T 5494.4 SGR 202.1 SG3 97.5 ST 7166.2 SR 241.8 SS 676.3

RRT ._85] RRF ._873 RTF .9859 CRT -.5390 CRS ,5407 C5T -.9999

5(,B 5501,6 R'_3 .6)057 Rl3 .9859 LSA 2Z7].1 MSA 203.3 SSA _._

S61 5494.9 SGZ 270.3 THA .84 ELI 217(1.2 EL2 2(33.3 ALF 176.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH 0ATE FEB 23 1969 FLIGHT TIME 70.00 ARRIVAL GATE MAY 4 1969

HELIL-WCENTRIC CONIC
RL 148.03 LAL -.00

RP 108.43 LAP 1,00

RE 55.282 GL 4.79

PLANE T_XENTRIC CONIC

C3 3_.447 VHL 5.696 CLA 6.87 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 0 34 50 2548.17 -26.02

90,00 14 16 0 4762.91 17,14

100,00 1 59 Z_ ZZ75.22 -27.29

I00,00 15 34 3 4511.09 18.33

llO.O0 3 15 13 _]38.17 -30.70

110.00 16 34 48 4320.91 21,50

CIFFEK_ENTIAL CCRRECTICNS

TCE -.1743 TRA -.2942 TC3 .4363 BAU .2[]77

ROE -.3373 RRA .2358 RC3 .1971 FAU .0480(]

FCE -.ZZ57 FRA -,4195 FC3-1.2808 BSP 1728

_CE .3797 _RA .3770 BC3 .4787 FSP -345

CISTANCE 189.78!

LOt. 154.21 VL 27.448 GAL -9,27 AZL 88.99 HCA 85.05 SMA 127.65 ECC .22533 INC 1.0052 Vl 3(3.099

LOP 239.26 VP 37.525 GAP -9.77 AIP 89.9! TAL 216.35 TAP }01.40 RCA 98._B APO 156.41 V2 34,948

GP 17.34 ZAL 147.65 lAP 23,86 ETS 318.03 7AE 146.68 ETE 20.80 74C 127,26 ETC 148,80 CLP -16.65

3.83 RA8 6568.3 VEL 12.402 PTH _,24 VHP 7.207 DPA 29.97 R4P 33.89 ECC 1.5340

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL_G

63.75 235.84 101.59 1 17 18 1948,2 -_4.16 55.58

204.47 231.66 67.11 15 35 23 4162.9 !3.89 197.29

43.37 235.54 102.71 Z 37 23 1675.2 -25.26 35.16

185.41 231.12 65.96 16 49 15 3911.1 14.93 178.27

24.38 234.54 105.84 3 49 11 1438.2 -28.22 16.06

169.36 229.50 62.76 17 46 49 3720.9 17,68 162.31

MIC-CCORSE EXECUTION ACCURACY C_IT CETERMINATIC_ ACCURACY

SC.T 605.5 SGR 471,8 S_3 13_.8 ST 197.4 SR 346.8 SS 164.4

RRT .3497 RRF -.4858 RTF -.6005 CRT .7768 CRS -.7381 CST -,9700
5£,8 767.6 R23 -.0925 RI3 -.6624 LSA 407.3 MSA 139.6 554 30.1

._I 646.4 S(,2 414.1 TMA 27.11 ELl 382.9 EL2 112.6 ALF 63.70

LAUNCH GATE FE_ 23 1969 FLIC_T TIME 71.00 ARRIVAL GATE MAY 6 1969

HELIL-X_ENTRIC CONIC

RL 14_.03 LAL -.01"I

RP 108.47 LAP .82
RE 57.109 GL 3.98

PLANE TC_ENTRIC CONIC

C3 31.467 VHL 5,610

LNCH A_MTH LNCH TIME

90.00 0 41 O

90.00 14 3 38

IOO.O0 2 5 1

100.00 15 22 18

110.00 3 19 24

110.OO 16 24 25

01STAN£E 196.533

LCt 154.21 VL 27.586 GAL -9.21 AlL 89.18 /,.W_A 88.23 SMA 12_.58 ECC .2|881 INC .8199 Vl 30.099

LOP 242.44 VP 37.614 GAP -8.91 AZP 89.97 TAL 217,78 TAP 306.01 RCA 100.45 AFt3 156.72 V2 34.936

GP 18.52 ZAL 148.93 ZAP 26.76 ETS 321.34 ZAE 146.}O ETE 23.35 ZAC 126.72 ETC 147.98 CLP -19.68

CLA 5.66 RAL 3.05 RA0 656_.3 VEL 12.363 PTH 2.23 VHP 6.775 CPA 31.11 RAP 33.5? ECC 1.5179

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AA'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

2502.16 -25.35 60.55 233.99 103,06 I 22 42 1902.2 -23.30 52.48

4793.46 17.94 206.35 230.58 67.72 15 23 32 4193.5 14.76 199.I2

2231.16 -26.59 40.28 233.66 104.19 2 42 13 1631.2 -24,38 37.18

4539.7Z 19.11 187.17 230.05 66.57 16 37 58 3939.7 15,78 179.96

1998.38 -29.92 _1.54 232.59 107.35 3 52 42 1398.4 -27.26 13.37

4345.26 22.25 170.85 228.49 63.36 17 36 50 3745.3 18.50 163.73

C_81T CETE_INATION ACCURACY

ST 188.1SR 337.3 55 196.3

CRT ,7547 CRS -.7540 CST -.9741

LSA 406,B MSA 145.7 SSA )0.9

EL1 369.4 EL2 112.7 ALF 64.65

CIFFERENTIAL CORRECTIONS

TOE -,1623 TRA -.ZB45 TC3 .4554 BAU .ZI4B

RCE -.3Z16 RY'A .2478 RE3 .2346 FAU .05279

FDE -.2895 FRA -.4881 FC3-1.4524 BSP 1785

BCE .3602 BR4 .3773 Be3 .5105 FSP -396

MID-COURSE EXECUTION ACCURACY

5,GT 609.5 SC,R 491 .B 5G3 149.5

RRT .3806 RRV -,5397 RTF -.6007

_GB 783._ R_3 -.1079 RI3 -.6800

$61 661.7 SG2 418.9 THA 30.20

LAUNCH CATE FE6 23 1969 FLIGHT TIME 7A.00 ARRIVAL GATE MAY d 1969

HELIO[ENTRI( CONIC

RL 14_.D3 LaL -.O0

RP 108,51 LAP .64

RC 59.010 GL 3.14

PLANETL%CENTRIC CONIC

C3 30,646 VHL 5.536

LNCH ATMTH LNCH TIME

90.00 0 47 29

90.00 13 51 5:
I00.00 2 I0 55

ICI[I.{]O 15 11 13

I10.00 3 23 58

11U.00 16 14 39

CISTANCE 203.261

LL_._ 154.Z1 VL 27.706 GAL -9,15 AZL 89.36 i.K'A 91.42 SMA I29.42 ECC .?1318

LOP 245.62 VP 37.69? GAP -_.10 AZP 90.02 TAL 219.10 TAP 310.52 RCA 101.83

GP 19.80 7AL 150.08 TAP 29.89 ETS 324.18 ZAE 146808 ErE 26.23 7AC I25.9_

CLA 4.46 RAL 2,40 RAO 6568.2 VEL 12.330 PTH 2.22 VHP 6.376 CPA 32.?9

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

?457.88 -24.63 57.50 232.38 104.43 1 28 27 1857.9

4R24.49 18.73 208.29 229.71 68.36 15 12 _3 4?24.5

2188.75 -25.85 37.35 232.02 105.56 ? 47 _4 1588.7

4568.85 19.89 188.98 229.21 67.22 16 27 22 3968.9

1960.12 -29.12 18.86 230.89 108.76 3 56 38 1360.1

4370.24 23.01 172.39 227,69 63.99 17 27 30 3770.2

CIFFERENTIAL CCRRECTICIq5

TCE -.1496 TRA -.2767 TC3 .4652 8AO .2219

ROE -.3037 RRA -2614 RC3 ,277_ FAU .05810

FOE -,3647 FRA -.5634 FC3-J,6413 BSP 1870

_CE .3385 _RA .3807 _C3 ,5416 FSP -455

MI0-CCORSE EXECUTION ACCURACY

S¢,T 609.8 SGR 516.3 SG3 168.1

RRT .4090 _ -.5949 RTF -.5980

.%8 799.0 R23 -.1218 R13 -.7001

SGI 677.0 S_2 424,4 THA 33.89

INC .6354 Vl 30.099

APO 157,01 v2 34.923

ETC IA7,22 CLP -22,86

RAP 32.93 ECC 1.5044

INJ ? LAT INJ 2 LONG

-22.41 49.54

15.62 200.98

-23.46 _9.36

16.63 181.71

-26,28 10.82

19.32 165.19

ORBIT DETERMINATION ACCURACY

ST 177.9 S_ 324.8 SS 231.3

CRT .7233 CRS -.7616 CST -.9739

LSA 40H.0 MSA 152.3 SSA 31.4

ELI 352.6 EL2 113.1 4LF 65.73

LA_',_CH CATE FEB 23 1969 FLIGHT TIME 76.00 ARriVAL CA TE MAY 10 1969

HELIC(TENTRIC CC"IqlC

RL 148.O3 LAL -.DO

RP IO8.55 LAP .45

RE _1.976 GL ?,26

PLANE TOCENTRIC CONIC

C3 29.955 VHL 5.473

LNCH AZMTH LNCH TIME

_].110 O 54 17

_1.[]0 _3 41 0

1 (10.[]O Z 17 9
]00.00 15 O 49

11_,00 3 28 55

110.00 16 5 33

LCL 154.21 VL 27.811 GAL

LOP 248.80 VP 37.758 GAP

GP 21.21ZAt. 151.10 ZAP

DISTANCE 2'09.963

-9.10 AZL 89.55 t'_CA 94.60 SMA 130.16 ECC .20d33 INC .4505 vz 30.099
-7.33 AZP 90.04 TAL 2_90.31 TAP 314.91 RCA 103.05 APO 157.28 V2 34.911

33.24 ETS 326.68 ZAE 145.98 ETE 29.48 7aC 125,03 Ere 146.56 CLP -26,21

OLA 3.28 RAL 1.88 RAG 65(_8.2 VEL 12.30_ PTH 2.22 VHP 6.011 CPA 33.5I RAP 32.08 ECC 1.4930

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A.,_MTH INJ TIME PO CST rI_ INJ 2 LA r IN) ? LONG

2415.15 -23.88 54.60 231.01 105.69 1 34 32 IHIS.I -?1.49 46.78

4855.77 19.50 210.25 229.06 69.05 15 1 56 4255._ 16.4_ 202._

2147.84 -25.07 34.56 230.63 106.84 2 52 57 1547.H -22.53 26.69

4598.31 2"0,66 I_.84 _28,58 67._ 16 17 27 3998.3 17.48 1_3.49

1923.25 -28.28 16.31 2_9.43 110.05 4 0 58 1323.? -25.29 _.42

4395.66 23.76 173.99 227.11 64.67 17 18 48 3795.7 20.15 166.70

CR_IT CETERMINATION ACCURACY

ST 170.2 sg 309.4 SS 267.9

CRT .6H31 CRS -.7614 CST -.97[13

LSA 417.6 MSA 158.8 SSA 31.6

ELI 333.# EL2 115.? ALF 66,43

CIFFERENTIAL CCRRECTIONS

ICE -.1394 TRA -.2741 TC3 .4675 BAU .2279

RCE -.2835 RRA .2763 RC3 ,3246 FAU .06381

FCE -.4496 FRA -.6417 FC3-1.8441 eSP 1923

_CE .3159 BRA .3892 _C3 .5692 rsP -518

MIC-CCURSE EXECUTION ACCURACY

S6T 604.8 SGR 546.1 563 188.3

RRT .4294 RRF -.6491RTF -.5849

SGB 814.9 R23 -.1365 RI3 -.7194
561 691.3 SG2 431.9 THA 3H.31
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES _VOL 4. 1968-69,

LAUNCH CATE tee Z3 ]969 FLIGHT T|NE 78.00 ARRIVAL CATE MAr ;? 1969

Of STANC£ 216.637

-9.06 ATL 69.74 PiCA 97.77 ,_44 J30.8] EC( .204J6 [NC .2640 V| 30.099

-6.60 AZP _.04 TAL _|.39 TAP 319.17 RCA J04.10 APO 157.52 v2 34.9_

36._0 ET$ 3_8,9_ 74£ 145,97 [TE 33.18 ?AC 123,85 £TC 146.0i CLP -79.76

HEL[L_[NTRJC CONIC

RL X4_ .03 LAL -.DO LCq. |54.21 VL 27.902 GAL

RP ]0_.58 LAP ,76 LOP 25l._8 VP 37.8J4 GAP
RC 63.000 GL ].34 GP ??.73 ZAL 151.98 ZAP

PLA_T_ENTRZC C(_N|C

C3 ?9.367 VHL 5.4J9 OLA ?.lJ RAL 1.4B RAO 6568.2 VEL |2.278 PTH 2.2! VHP 5.679 DPA 34.76 RAP 30.96 ECC 1.483]

LNCH A_4TH _ TIN_ L-I TIME IN! I.AT |NJ LONG |NJ RT ASC IN! A_Tt4TH [NJ T[14_ PO CST T]M JNJ ?LAT [NJ ? LONG

g_.O0 | ! _ Z373.?_ "t3.09 51.82 229.8_ 106.87 ! 4! 0 ]775.9 -?0.56 44.06

90.00 13 30 4Z 4887._3 _.ZS ZiS._ 228.61 69.78 _4 S? 9 4Z87.? 17.37 204.82

lOO.OO E Z3 46 E108._ -Z4._ 5|.tl9 229.45 J08.0_ ? 58 54 J508.? -?1.57 74.]3

I(X_.00 |4 S! 3 46_B.-00 _1,41 |_.72 L_8.J4 (_._2 J6 8 Jl t02P.0 IS.J[ J85.30
110.00 3 34 |5 1887.57 -27.42 13.89 _B._O ||J.25 4 _ 4_ J267.6 -74.29 6.13

tl0.OO 15 fit 3 44Z|.41 24.50 |75._. 2"_6.72 65.38 |7 J0 45 _?1.4 ?0.97 168.?5

D[FF£RENT|AL CCRR_CTION5 NI0-C_IJR_ E_CUT|ON ACCURACY CRB[T 0ETERNIN_T_ON 4CCUR_C_

TOE -._311 TRA -._7_9 TC_ .4606 _ ._ S_T _94.7 _ 58_._ ._._ _|0.0 ST |64.6 _ 290.8 SS _06.5
ROE -.2603 RRA ,2926 RE3 .3776 FAU .0699! RRT .4_g"Z RRF -.?O|0 R1T -.5618 CRT .63|0 CRS -.7577 CST -.9635

rOE -.54_8 FRA -.7LP29 FC3-2.0610 BSP 197_ 8_ 8_.3 R23 -.1474 R]3 -.7413 LS_ 421.4 NS_ 164.4 5S_ 3[.6

6DE .79J5 BRA .4022 _C3 .5956 FSP -587 5G! 706.2 S_2 440.6 THA 43.63 ELI 3_?.3 EL2 Jl_.9 _LF 66.78

LAUNCH DATE FEe 2_ 1969 IrLZC44T TJNE _0.0_ ARRIVAL DATE MAY _4 1969

HI[LIOCENTRIC CONIC DISTANCE _'_3.282

RL |48.03 L_L -.00 LOL 154.2! VL 27.980 G*L "9.01 _ZL 89.93 HCA _00.95 S_ |3_._7 £CC .20057 INC .0737 V! 30.099

RP 108.62 LAP .07 LOP 255.16 VP 37.86! GAP -5.90 AZP _.0| TAL 222.35 TAP 325._0 RCA |05.02 APO 157,77 V? 34.889

RC 65.076 GL .39 GP 24.37 ZAL 152.72 ZAP 40._9 ETS _l.|O ZA£ |46.00 ETE 37.38 ZAC 1_2.43 ETC J45.6J CLP -33.5?

PLAN[TO_ENTR|C CCN_C

C3 _8.863 VHL 5,37_ OLA .9_ RAL J._l RAO 6_68._ V_L |2.2_7 PTH _._| VHP _.38l OPA 36.03 RAP 79.5_ ECC J.47_0
LNCH A2'NTH LNCH T|ME L-I T_ME _NJ LAT _NJ LON_ _NJ RT A,SC INJ A_I4TH INJ T_I4E P_ CST T_N INJ _ LAT |NJ ? LONG

90.00 | B 58 2333.45 -L_.26 49._5 L:_8.90 107.96 ! 47 52 1733.4 -19.60 41.49

90.00 13 21 | 4918.88 20.98 2J4._9 ??8.35 70.54 14 43 O 431B.9 18.|4 ?06.77

]O0.O0 ? 30 45 2069.65 -23.43 29.33 228.48 109.1_ 3 5 1§ 1469.7 -20.60 21.68
t00.DO 14 4l 55 4657.90 22.14 |94,65 227.90 69._8 J5 59 33 4057.9 J9.|3 187.14

][O.O0 3 40 O I852.88 -26.55 11.57 2"Z7.18 |J2.37 4 |0 5_ 1252.9 -23.28 3.94

]IO.O0 15 49 9 4447,44 25,_2 J77._9 L_6.5_ 66.13 |7 ] |7 _47.4 ?|.78 169.83

CIFFERENTI4L CC_RECTIONS NID-COLMSE EXECUTION ACCURAC_ ORBIT _ETE'rRN_NAT[ON ACCURACY

TOE -.J738 TRA -.28l| TC3 .4454 BAU .2408 S_T 580.0 SC_ 6_6.1 S_3 _33,4 ST 160.4 SIR 268.4 SS 348.3

R_£ -.7334 RRA .3|05 RC_ .4369 FAU .0764_ RRT .4357 RRF -.7493 RTF -.5268 CRT .5604 CRS -.733! CST -.9528

FOE -.6557 FRA -.8069 FC3-2.297| _SP _64 SG6 853.5 R"Z_ -.|479 RI3 -.7681 LSA 435.5 NSA |68.5 S54 31.4

8DE .264Z 8R4 .4188 8(3 .6239 F.6.P -664 S_I 724.5 SG2 45I .2 THA 49.99 ELI 286.9 EL2 JE4.3 ALr 66.9Z

LAUNCH CATE FEB 23 1969 _LIGHT T]Id_ 8?.DO ARRIVAL C_TE N4Y J6 ]969

HEL [C_ENTRIC CONIC 0ISTANCE Z29.895
RL i48.03 LAL -.OO LOL 154.2] VL ?8.045 GAL -8.97 ATL 90.J? H_A 104.12 SNA ]31.85 ECC .19748 INC .1177 V! 30.099

RP 108.65 LAP -.J| LOP 258.33 VP 37.899 G4P -5.73 4ZP 69.97 T_L _73.16 TAP 327.28 RCA ]05.81 _PO J57.88 v? 34.878

RE 67.198 GL -.6t GP 26.1_ Z_L 153.30 ZAP 44.58 ETS 333.19 ?_E 146.02 ETE 42.10 7AC ]20.79 ETC J45.38 CLP -37.5l

PL_N[TOCENTRIC CONIC

C3 ?8.4?6 VHL 5._37 OLA -.?! RAL ].07 RAD 6_68.! VEL 17.2_9 PTH _._0 VHP 5,||6 DP4 37._0 RAP ?7,77 ECC ].4678

LNCH AZNTH LNCH T|HE L-| TII4_ _NJ LAT INJ LONG INJ RT AS_ _NJ A_qTH INJ TIN_ i_ CST TIN INJ _ LATINJ 2 LONG

90.00 [ 16 56 2?93.96 -2).4| 46.57 228.15 J08.98 1 55 ID |694.0 -18.63 39.0!

_.OO J3 lJ 54 49_0.75 71.69 2J6.36 ?Z8.27 7|.34 14 34 ?5 4350.7 |8.94 ?08.76

tO0._O ? 38 JO 2/_1.88 -72.56 26.86 227.7l JlO.J5 3 12 ? 143J.9 -J9.6| |9.30

tOO.DO 14 33 Z! 4688.06 ?2.84 196.6| _21_84 70.!8 15 5| 29 = 40_.J |9.94 |89.02

!IO.OO 3 46 !2 1818.95 -25.65 9.35 226.36 113.4l 4 16 3! IsJg.0 -22.26 1.83

liD.DO !5 41 49 4473.75 ?5.94 !79.OO 226.50 66.9! J6 56 Z2 3873.8 22.59 !7!.45

CIFFERENT|AL CCRRECTIONS N|O-COUR,._I_ EY,ECUTIGN ACCURACY ORBIT 0ETERNIN_TIClN ACCURACY

TOE -.]St3 TRA -.2932 TC3 .4!65 8AU .2478 S_T _59.9 S_ 677._ S_3 257.2 ST J6!.6 SR 243.! SS 390.6

ROE -.203] RRA .3289 RC3 .5016 FAU .08?99 RRT .4078 RRIt -.79|9 RTF -.4729 CRT .4743 CRS -.698! CST -.94!5
r_E -.7744 FRA -.88_ FC3-?.5776 6SP 2|34 SG8 878.7 R'_3 -.J383 RJ3 -.7969 L5_ 455.8 NSA !70.6 SSA 3! .D

8DE .2365 8RA .4406 BC3 .65_'0 FSP -74| S_| 746.2 S_? 464.0 THA 57.56 ELI 259.8 EL2 133.] ALF 65.77

L_UNCH CA7£ FEB ?3 J969 FLIGHT TIME 84.OO ARRZVAL DATE MAY !8 ]969

H£LZC_ENTRIC CONIC 0ISTANCE 236.477
RL 148.03 LAL -.00 LC_ |54.2t VL 28.099 G_L -8.92 AZL 90.32 PICA |07.29 SHA 137.25 ECC ,|9482 ZNC .3163 Vl 30.099

RP !08.68 LAP -.30 LOP 26|.50 VP 37.9_0 GAP -4.59 AZP 89.91 TAL 27_.83 T4P 33_.|_ RCA !06.48 APO J58.0! V_ 34.867

RC 69.360 GL -1.66 GP 27.98 ZAL |53.74 ZAP 48.77 ETS 335.?8 ZAE J45.95 ETE 47.37 ZAC JlS.gJ ETC |45.34 CLP -4[ .73

PL_N_TOCENTRIC CONIC

C3 28.044 VHL 5.796 OLA -1.36 RAL |.0_ FAD 65_.l VI[L |2.2_4 PTH 2.L:_ VHP 4.885 0P_ 38.56 RAP Z5.67 ECC [.46!5

LNCH AZNTH LN_H TIME L-I TII_ IN! LAT IN! LONG _NJ RT ASC IN! A_4TH _NJ T_N[ _ C$T TZN _NJ _ LAT IN! ? LONG
90.0C ! _5 Z! 2254.96 -?0.53 44.0_ L_7.58 |09.94 2 2 56 |655.0 -[7.63 36.58

90.DO ;3 3 !8 4982.98 L:_'_._ ?|8.47 _78._6 77.18 14 26 El 4383.0 |9.73 ?]0.80

!00.00 ? 46 4 1994.6! -2|.67 Z4.45 _7.13 lit.l! 3 J9 19 1394.6 -18.61 J7.00

tOO.D0 14 25 17 4718.57 23.54 198.61 227.94 71.02 15 43 55 41!8.6 ?0.73 190.94

1|0.OO 3 5? 5? 1785.5J -24.73 7.19 2?5.73 lj4.39 4 22 37 JJ85.5 -2l.?? 359.79

!]0.00 !5 34 58 4500.43 26.64 180.76 2?6.66 67.74 16 49 58 3900.4 ?3.38 !73.]t

0IFFERENT_AL CORRECTIONS MI0-COL_S_ EX]ECUTICN _CCURACY ORBIT DETERN_NAT|_N ACCUR4CY

T0E -.|230 TRA -.31!1 TC3 .375| B_U .?564 S_T 557.5 5(,R 735.9 563 281,3 ST ]67.5 SR ?JS.Z SS 434.]

ROE -.1686 RRA .3476 RC3 .57|8 FAU .08953 RRT .3494 RRF -.8287 RTF -.3902 DR7 .3630 CRS -.6380 CST -.9308

FoE -.9074 FR_ -.9606 FC3-2.7638 BSP 2?29 St,8 911.3 R23 -.Jl3! R13 -.8_8q LSA 492.6 NSA 170.5 554 30.6

BCE .20R7 8R_ ,4665 8C3 ._38 FSP -8_ SG! 776.2 S_? 477.5 THA 66.?? ELI ?30.5 EL2 145.7 ALF 62.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4, 1968-693

LAUNCH DATE FEB 23 1969 FL|GHT TINE 86.D0 ARRIVAL DATE MAY ?0 1969

HELIOCENTRIC CONIC

RL 148.D3 LAL -.00

RP 108.77 LAP -.49

RC 71.560 GL -2.76

PLAI_.TOCENTR]C CONIC

C3 27.706 VHL 5.?64

LNCH A?MTH LNCH TIE

90.00 I 34 19

9(3.00 J? 55 8

100.00 ? 54 30

1OO.OO J4 17

110.OO 4 0 3

II0.00 15 28 34

DISTANCE 743.076

LOL 154.?! VL 28.147 GAL -8.87 AZL 91].5? HCA |10.46 .944 132.51 E(( .19251 INC ,5718 Vl ]0.099

LOP 264.67 VP 3?.95} GAP -}.99 AZP 89.82 TAL ?Z4.37 TAP 3}4.83 REA 107.05 APO 158.09 V? }4.858

GP 29,93 74L 154.OZ ZAP 53,I4 ETS 337.45 ZAE 145.73 ETE 53.14 ZA( 116.83 ET( 145,51 CLP -46.19

CLA -2.51RAL 1.15 RA0 6568.1VEL 12.210 PTH 2.19 VHP 4.687 DPA 39.79 RAP 23.23 ECC 1.4560

L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LA T INJ 2 LONG

2216,13 -19.6I 41.58 227.19 |10.85 2 II 16 1616.1 -16.60 34.20

5015.78 23.05 Z20.64 ?28.62 73.08 14\18 43 4415,8 ZO.SI 212.89
1957,51 -20.74 22.09 226.72 112.02 3'27 7 1357.5 -17.57 14.73

4749.63 24.21 ZOO.67 228.22 71.91 15 36 48 4149.6 21.5] 192.92

1752.27 -23.77 5.07 223.28 115.32 4 29 16 1152.3 -20.17 357.79

4527.63 27.33 |82.58 226.98 68.62 16 44 2 39?7.6 24.17 174.83

OIFFERENTI4L CORRECTIONS MI0-COURSIE EXECUTION ACCURACY ORBIT DETERt, IINATION ACCURACY

TOE -.1787 TEA -.3337 TC3 .3216 B/UJ .2680 SGT 516.2 SGR 803.1 5/,,3 }05.3 ST 177.9 SR 185.6 55 480.3

ROE -.12_ RRA .3668 RC3 .6481 FAU .09594 RRT .2540 RRF -.8601 RTF -.2752 CRT .?053 CRS -.5307 CST -.9771

FDE-I.O413 FRA-I.0281 FC3-2.9977 BSP 2384 SGB 954.6 R23 -.0736 R13 -.8589 LSA 517.3 MSA 168.4 5SA 30.1

ODE .1871 BRA ,4959 BE3 .7235 FSP -906 5(,1 819.9 SG2 489.0 THA 75.45 ELI 199.9 EL2 161 .6 ALF 50.89

LAUNCH DATE FEB 23 I_59 FLIGHT TIME 88,00 ARRIVAL DATE MAY 22 1969

HELIOCENTRIC CONIC OI$TANC£ 249.542

RL 148.03 LAL -.00 LOL 154.21 VL 28.177 GAL -8.82 AZL 90.74 HCA |13.63 SMA 142.83 ECC .19051 INC .7357 Vl 30.099
RP J08.74 LAP -.67 LOP 267.84 VP 37.970 GAP -3.41 A2'P 89.70 TAL 224.76 TAP 3_B.39 REA 107.52 APO 15_.13 VZ 34.848

RC 73.792 GL -3.92 GP 31.93 7AL I54.|4 ZAP 57.64 ETS 339.74 ZA_ 145.28 ETE 59.35 ZAC 114.57 ETC 145.90 CLP -50.89

PLAN_TC_ENTRIC CONIC

C3 Z7.406 VHL 5.235 0LA
LNCH AZMTH LNCH TII,'IE L-I TIME INJ LAT INJ L.C]_ XNJ RT ASC INJ AZ'MTH INJ TIME

90.00 I 43 55 2177.09 -18.64 _9.|2 LP'_6.9@ lll.7l 2 _ 12

90.00 12 47 18 5049.40 25.69 _22.89 _9,05 74.02 14 11 27

10(3.O0 3 3 32 1920.24 -19.77 19.74 226.49 112.89 3 35 32

I00.00 14 10 21 4781.48 24.86 202.8| 228,67 72.85 15 _0 3

110.00 4 7 50 I718.95 -22.79 2._ _5.0! I16._O 4 ]6 29

110.OO 15 22 33 4555.54 28.00 184.46 L_27.47 69,55 16 38 28

DIFFERENTIAL CORRECTIONS MI0-COUR_E [W[CUTION ACCURACY

TDE -.142_ TRA -.3640 TC3 .2513 _AU .2_I9 _7 _2,8 _ 875.I $G3 327._
ROE -.O853 RRA .3840 RC3 .7272 FAU .10139 RRT .1064 RRF -.8653 RTF -.llJO

rOE-l.lSO2 FRA-I.077] FC3-3.21_91 8SP 2549 ,'?w3B 1009.3 R23 -.0286 RI3 -.8850

BDE .1659 BRA .5290 BC3 .7694 FSP -979 $61 877.5 ._2 498.6 THA 84.83

-].68 RAL 1.37 RAO 6568.| EL |2.1_ PTH 2,19 V'HP 4.525 0PA 40.96 RAP Z0.47 ECC 1.4510
PO CST TIM INJ 2 LAT INJ ? LONG

1577.1 -15.53 31.83

4449.4 71.28 215.06

1520.2 -I6.50 12.48

4181.5 22.28 194.97

11J8.9 -J9.08 355.81
3955.5 ?4.96 176.61

ORBIT DETERMINATION ACCURACY

ST 196.6 SR 158.8 SS 525.1

CRT -.0179 CR5 -.34§0 CST -.9194
LSA 558.2 N$A 164.7 55A 29.5

ELI 196,6 EL? 158.7 ALF 178.29

LAUNCH C4TE FEB ?3 1969 FLIGHT TIME 90.00 4RRIVAL OATE MAY 24 1969

HELIOCENTRIC CONIC

RL 148,O] LAL -.00

RP 108.77 L_P -.86

RC 76.053 GL -5,14

PLANE TO_ENTRIC CONIC

C3 77.14_ VHL 5.210

LNCH AZMTH L_H TIME

90.00 I 54 14

90.00 12 39 43
1OO.OO 3 13 17

I00.00 14 3 ?1

110.00 4 16 16

110.00 15 16 50

01STANCE ?56,0?5

LOL 154.21 VL 28.20? GAL -8.76 AZL 90.96 HCA 116,80 SMA 133.07 ECC .18876 INC .9602 Vl 30,_99

LOP 271.01 VP 37,981 GAP -?,86 AZP 89.57 TAL ??5.02 TAP 541.82 RCA 107.91 APO 158,13 V2 )4.8_9

GP 34.02 ZAL J54.10 ZAP 62.25 ETS 342.20 ZAE 144.55 ETE 65.86 7AC 112.15 ETC 146.50 CLP -55.82

CLA -4.87 RAL 1.71RAD 6568.1VEL 12.187 PTH 2.19 VHP 4.396 DPA 42.06 RAP 17.42 ECC 1.4467

L-I TIME INJ LAT INJ LONG INJ RT A,S_ INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

2137.44 -17.62 36.66 _6.93 112.53 2 29 51 1537.4 -14.4Z ?9.45

5084,L:_ ?4.33 225.25 229.55 75,04 14 4 ?7 4484.2 ?2.04 217.33

1882.43 -18.75 i7,40 226.42 113.71 3 44 39 1287.4 -15.39 10.27

4814.44 25,51 ?05.05 229.29 73.86 15 23 35 4214.4 23.05 197.11

1_85.21 -21.76 .91 2?4.90 117.04 4 44 22 1085.2 -17.96 353.04

4584.42 28.68 186.44 225.14 70.54 16 33 15 3984.4 ?5.75 178.48

CIFFERENTIAL CORRECTIONS MID-CCIJR.E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TEE -.1633 TRA -.3oj9_ TO3 .1661 BAU .2996 SGT 506.9 _ 951.6 _3 346.7 ST ?23.2 SR 140.6 5S 570.0
ROE -.0372 RRA .3989 RE3 .9087 FAU .10636 RRT -.085_ _ -.9057 RTF .092_ CRT -.3100 CRS -.0389 CST -.9716

FOE-1.3194 FRA-I.I081 FC3-3.3929 BSP 2769 S(,B 1078.2 R23 .0147 RI3 -.9057 LSA 606.7 MSA 159.8 SSA 28.8

ODE .1675 BRA .5647 BC3 ._256 FSP -1046 .SG| 953.0 $_2 504,3 THA 93.61 ELI 2?9.9 EL? 179.3 ALF 163.17

L_UNCH DATE FEB Z3 1969 FLIGHT TIME 92.00 ARRIVAL C4TE MAY 26 1969

HELICEENTRIC CONIC DISTANCE 262.475

RL 148.03 LAL -.00 L(_. 154.21 VL 2@.220 GAL -8.70 AZL 91.20 HCA 119.96 5MA 133.15 ECC .1_723 INC 1.1973 v! :_'I.099

RP 108.80 LAP -1.04 LCP 274.17 VP 37.986 GAP -2.33 AZP 89.40 TAL 225.16 TAP 345.17 RCA 108.22 APO 158.08 V2 34.831

RE 78._40 GL -6.45 GP 36.10 ?AL 153.89 ?AP 66.90 ETS 344.85 ZAE 143,50 ETE 77.51 ZAC 109.63 ETC 147.32 CLP -60.95

PLANETOCENTRIC CONIC

C3 26.907 VHL 5.187 0LA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZ14TH INJ TIME
gO.OO ? 5 ?3 2096.72 -16.55 34.13 227.06 113.31 2 40 20

90.00 12 32 15 5120.62 24.94 227.74 230.42 76.14 13 57 36

IOO.00 3 23 50 1843.64 -17.67 15.02 226.53 114.51 3 54 34

1{30.O0 13 56 29 4848.94 26.14 207.42 2_0.08 74.96 15 17 1_

110.00 4 25 28 1650.70 -_0.68 338.82 224.97 117.85 4 52 58

IIO.00 15 11 21 4614.65 29.34 188.54 228.99 71.67 16 ?8 16

DIFFERENTIAL CORR[CTIONS MI0-O_IJRSIE EXECUTION ACCURACY

TOE -.1974 TRA :.4400 TO3 .0669 BAU .3215 SGT 537.5 SGR IO31.4 SG3 362.9
ROE .0161 RRA .4110 RE3 .8914 FAU .11007 RRT -.2937 RRF -.9"Z71 RTF ._080

FOE-1.4571 FRA-I.1199 FC3-3.5416 BSP 3062 _ 1163.1 R23 .0506 R13 -.9215

B0£ .1931 _A .6021 BC3 .8939 FSP -1108 5(,I 1047._ SG2 506.0 THA 101.39

-6.09 RAL 2.17 RAO 6568.1 VEL 12.177 PTH 2.19 VHP 4.303 CPA 43.06 RAP 14.17 ECC 1.4478
PO CST TIM INJ 2 LAT INJ 2 LONG

1496.7 -13.25 ?7.03
4520.6 27.79 719.73

1243.6 -14.?? 7.93

4?48.9 Z3.B? 199.39

1050.1 -16.79 351.85

4014.6 _6.55 180.47

ORBIT CETERMINATION ACCORACV

ST 258.2 SR 140.9 55 615.6

CRT -.6544 CR5 .3549 CST -.9275

LSA' 664.0 MSA 154.3 554 28.0

ELI ?76.8 EL2 99.3 ALF 157.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH CATE FE_ 23 ]969 FLIGHT TIME 94.00 ARRIVAL CATE MAY 2_ I969

HEL[L'_CENTR|C CLINIC 0JSTANCE 268.893

RL J48.03 LAL -.00 LL_L 154.21 VL 28.231 GAL -8,63 AZL 91.45 HCA 1Z3.12 SHA

RP ]08,82 LAP -[,21 LOP 277.34 VP 37,987 GAP -1.83 }ZP 89.21 TAL 225.16 TAP

RC 80.6_l GL -7.85 GP 38.18 ZAL 1_].51 ZAP 71._4 ET5 347.72 7AE 142.11 ETE

PLANETL_:ENTRIE CL'_I[C

C_ 26.7_8 VHL _.168 CLA -7.37 RAL 2.76 RAD 6568.I VEL 12.169 PTH 2.J8 VHP

LNCH AZMTH LNCH TIME L-I T_I,,IE INJ LAT

_].00 2 17 33 2054.43 -13.39

_,00 12 24 48 5139.23 25.55

100.00 3 35 21 1803.42 -16.52

1_.00 13 49 41 4885.47 26.76

110.00 4 35 32 1615.02 -19.53

110.00 15 6 0 4646.64 30.01

CIFrERENTIAL CORRECTIONS

TOE -.2324 TRA -.4852 TC3 -.0480 BAU .3467

R0E .0723 RRA .4171 RC3 .9698 FAU .112|1
FCE-I.5807 RRA-I.1019 FC3-3.6339 B_ 3383

_CE .2434 BRA ,6398 8C3 ,9710 FSP -1147

133,23 ECC ,18588 INC 1.4499 VJ 30.099

348.29 R(A 108.47 APO 158.00 V2 34.824

79.13 ZAC 107.04 ETE 148.33 ELP -66.24

4.24_ DPA 43,96 RAP 10.63 ECC 1,4395

INJ LONG INJ RT ASC INJ 47NTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG
31.59 277.36 114.07 2 51 47 1454.4 -12.01 24.54

2_.41 23|.38 77,35 13 50 47 4559.2 23.65 222.31

12.59 226.82 115.27 4 5 Z5 1203.4 -IZ.98 5.59
209.95 231,06 76,15 15 11 6 4285,5 24.59 201.83

356.69 225.21 118.63 5 Z 27 1015.0 -15.55 3A9.8Z

19_.80 230.04 72.tq0 16 23 27 4046.6 27.36 182.60

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 602.5 5GR 1108.4 SG3 373.6 ST 304,7 SR 164.0 SS 658.1

RRT -.4840 RRF -.9347. RTF .5013 CRT -.8696 CR5 .6645 CST -.9359
S6B 1261.6 R23 .0792 RI3 -.9330 LSA 728.1M$A 148.6 SSA 27.1

5(01 1155.8_ _5.6 THA 108.38 ELI 338.3 EL2 72.9 ALF 153.60

LAUNCH CATE FEB 23 19459 FLIGHT 7liWE _45.00 ARRIVAL CATE MAY 3(] 1969

HELIC_ENTRIC CCNIC

RL 148.03 LAL -.00

RP 108.84 LAP -1.39

RC 82.981 GL -9.37

PLANE TOCENTRIC CCNIC

C3 26.549 VHL 5.15] OLA
LNCH ATNTH LNCH TII_ L-I TIN_ INJ LAT

9(3.00 2 30 34 L_9._q -14.14

90.00 12 17 1_ 52_O.72 26.13

IDO.DO _ 48 1 1761.22 -15._8

100.00 13 42 47 4924.71 _7.37

110.00 4 46 36 1577.74 -18.30

110.00 15 0 41 4680.95 30.67

CIFFERENTI_L CORRECTICIqS
rOE -.2829 TRA -.53_3 TO3 -.1746 BAU ._757

RCE .J330 _A .4179 RE3 J.0441VAU .I]_67

r0E-l.6941 FRA-I.0617 FC3-3.6740 B,SP 3775

_CE .3126 _RA .6768 8(3 1.0586 RSP -1178

0|STANCE 275.279

LOL 1_1_._I VL _._35 6AL -8.55 AZL 91.7_ H_A 1_6.2_ SNA 1_3._6 gEE .18469 INC 1.7213 VI 30.099
LC_ _L_0.50 VP 37.984 GAP -J._5 AZP _8.98 TAL _5.05 TAP ]51.]4 RCA 108.65 _PO 157.87 V2 ]4.816

6P 40.23 ZAL 152.95 ZAP 76.10 ETS 3_.81 ZAE 140.40 ETE 85.54 ZAC 104.45 ETC 149.50 CLP -71.65

-8,71 RAL 3,40 RA0 656_,1 VEL 12,162 PTH 2,1_ VHP 4.221 OPA 44,76 R4P 7,04 ECC 1,4369

INJ LCIk_ INJ RT AS( INJ A_TH INJ TIME F_ CST TIM INJ _ L_T INJ _ LONG

28.93 227.86 114.79 ] 4 24 1410.0 -|0.68 21.96

233._ 232.55 78.69 13 43 53 4600.7 24.31 225.11

I0.08 _7,30 I16,01 4 i7 2_ 1161._ -11.66 3.16

212,71 232.26 77,48 15 4 5_ 4324,7 25.37 204,48
354.50 22_,65 119.39 5 J2 54 977,7 -14.24 347.73

193.25 2_I.]0 74.12 16 18 41 4080.9 28.19 184.93

MI0-CCI.W@_ EXECUTION ACCURACY ORBIT OETERMINATIC_ ACCURACY

SGT 700,0 S_ 1183.5 ,%3 379,7 ST 362,3 SR 2136,9 SS 700,6

RRT -,6297 RRF -,9449 RTF ,6467 CRT -,9610 CRS ,8374 CST -.9449

$6_ 1_75,0 W'_3 ,|D07 R13 -.9418 LSA 802.4 MSA 143.0 SSA 25.9

SGI 1_79.7 ,T_2 502.8 THA 114,44 ELI 414,2 EL_ 50.0 ALF 150.77

LAUNCH C_TE FE_ 23 1969 FLIGHT TIME 98.00 ARRIVAL 0ATE JUN 1 1969

HELIL"(ENTRIC CCwNIC

_L 148.03 LAL -.00

RP 108.86 LAP -|.56

RC 85.328 GL -11.01

PL_NETL"WCENTRIE CONIC

C3 26.438 VHL 5.1:?

LNCH A_MTH LN(H 71_

90,00 2 45 43

90.00 12 9 16

100.00 a 2 2

!00.00 13 35 38

110.00 4 58 54

110.00 14 $5 16

01STANCE 281.633

LC__ 154,21 VL 28.232 GAL -8.47 AZL 92.02 HCA 129.44 SM_ 133.25 ECC .18362 INC 2.015_ VJ 30.099

LOP ?83.66 VP 37,976 GAP -.89 AZP 88,72 TAL 224,83 TAP 354.27 RCA 108.78 APO 157.71 v2 34.810

GP 42.24 7AL 152-19 ZAP 80.31ETS 354,11ZAE 138.39 ETE 91.63 7_( 101.91ETC 150.79 CLP -77,13

CL4 -10.13 RAL 4.35 RAO 6568.1 VEL 12.158 PTH 2.18 VHP 4.?33 CP4 45,49 RAP 3.42 E£C 1.4351

L-I TIM(: INJ L_T INJ LONG |NJ RT ASC [NJ A2'MTH INJ TIM_ PO (ST TIM INJ _ LAT JNJ 2 LONG

1962.65 -12.77 26,12 228.57 115.49 3 18 25 1362.7 -9,23 19.23

5245.97 26.70 236.50 233.94 80.19 13 36 42 4646.0 25.07 228.20

1716.40 -13.92 7.44 227.99 116.72 4 30 39 1116.4 -10.22 .60

4967,45 27.96 215.75 233,60 78.98 14 58 25 4367.4 26.16 207.41

1538.37 -16.96 352.22 226.28 1L_).13 5 24 32 938.4 -12.83 345.55
4718.25 31.34 195.95 232.80 75.59 16 13 54 4118.2 29.04 187.50

CIFFERENTIAL CORRECTIONS

TEE -.3464 TRA -.3807 TC3 -.31_ 8AU .4068

RCE .1956 RRA .4104 RE3 1.1078 F'iU .11127

r0E-1.7856 RRA -,9924 FC3-3.6435 _SP 4J84

_CE .3978 _A .7111 BC3 1.1510 RSP -1182

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,_T 827.1 S6R 1249,4 St.,3 379,2 ST 433,5 SR _60,9 SS 739.2

RRT -,7309 Rf_r -.9527 RTF ,7465 CRT -.9894 CRS .9183 CST -.9535

568 1498.4 R_3 .1179 R13 -.9482 LSA 884.8 MS4 138.1 SSA Z4,6

$61 1412.8 $62 499.3 THA 119.93 ELI 505.0 EL2 32.5 ALF 149.09

LAUNCH CATE FEB 73 1969 FLI(,_T TIME 100.00 ARRIVAL CATE JUN 3 1969

HELIL_F.ENTRIC CONIC

RL 148.03 LAL -.O0

RP 108.88 LAP -1.72

RC 87.691 CL -12.81

PLANE TC_ZENTRIC CONIC

C3 26,390 VHL 5,137

LN(H A_MTH LN_ TIME
90.00 3 2 17

90.00 12 0 4_

1(30.00 4 17 44

100.00 13 28 0

II0.00 5 12 37

II0.00 14 49 36

CIFFERENTIAL CORRECTIONS

TOE -.4231 TRA -.6271 TC3 -,4560 BAU .4404

ROE .2623 RRA .3959 RC3 1,1619 FAU .10837

FCE-1.8624 FRA -.9045 FC3-3,5553 8_ 4649
80E .4978 BRA ,7416 8C3 1.2482 FSP -1175

OISTANCE _87.957

LOL 154.21 VL _8.225 GAL -8.37 A2'L 92.34 HC_ 132.60 SHA 133.19 ECC .18267 IN(; 2.3375 VI 30.099

LOP 286.83 VP 37._5 GAP -.45 AZP 88.42 TAL 224.50 TAP 357,10 RCA 108,86 APO 157.52 V2 34.804

GP 44.22 ZAL 151 ._2 ZAP 84.71 ETS 357.62 ?AE 136.12 ETE 97.29 ZA( 99.44 ETC 152.16 CLP -82.61

DLA -11.65 RAL 5.36 RA0 656_.I _Y. 12.156 PTH 2,18 VHP 4.280 0PA 46.16 RAP 359.82 ECC 1,4343

L-I TIME INJtLAT INJ LONG INJ RT A,f_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1911.60 -11.25 23,14 2_9.53 116.16 3 34 9 1311,6 -7.65 16.32

5296_12 27.23 240.07 _5.59 81.91 13 29 1 4696,1 ?5.83 231.68

1668_I -12.43 4.64 2_8,93 117.41 4 45 32 1068,2 -8.66 357.88

._14,74 28.53 219.15 235.36 80.68 14 51 35 4414,7 26.95 210.70

1496.31 -15.51 349.83 2_7.16 I_.85 5 37 34 896.3 -11.31 343.?5

4759,41 31.99 I_.98 234.58 77.27 16 8 55 4159.4 29.91 190.39

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

56T 975.8 t, GR 1309.2 s63 373.8 ST 518.4 5_ 324.2 ss 777.7

RRT -.7979 RRF -.9§91 RTF .8118 CRT -.9965 CRS .9581 CST -.9612

$6_ 1632.8 R23 .1314 R13 -.953_ LSA 979.9 MSA 134.1 SSA 23.0

_1 1556.0 SC2 494.9 THA 124.75 ELl 611.1 EL2 23.0 ALF 148.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH CAT? FE_ _] 1969

HEL IL-_ENTRIC CL'_IC

RL 14_.03 LAL -,00

RP I0_,90 LAP -I .f]8

RC "_O.06_ GL -14.79

PLANE TL'_ENTR IC CONIC

C3 Z6.A?6 VHL 5.1AT

LNCH ATMTH LNCH TIME

90.00 3 71 5

90.00 II 51 Z]

100.00 4 35 29

100,00 13 19 3_

1 It].00 5 Z8 6

110./10 I4 43 3(3

FLIGHT TIME 102.00 ARRIVAL 0ATE JUN 5 1969

01STANCE 294.251

LC_ 154.21 VL 78.212 GAL -8.2_ AZL 92.69 MCA 135,75 5MA 133.09 ECC .18181 INC 2.6939 Vl 30.099

LOP 289.99 VP 37.951 GAP -.03 AZP 86.07 TAL 224.08 TAP 359.83 RCA I08.90 APO 157.29 V2 34.?99

GP 46.16 ?AL 150.07 TAP 88.64 ET5 1.30 ZAE 133.65 ETE I02.48 ZAC 97.09 ETC 153.58 CLP -88.04

DLA -13.31 RAL 6.53 RAD 6568.1 VEL 12.157 PTH 2.18 VHP 4.365 CPA 46.8? RAP 356.30 ECC I.A3A9

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST T|M IN| 2 LAT INJ 2 LONG

1855.72 -9.56 19.91 230.78 116.78 3 52 I 1255.? -5.89 13.15

5357.69 27.70 244.14 237.54 83.90 13 ?0 34 4752.7 26.67 235.66
1615.70 -10.76 1.63 230.15 118.06 5 2 ?4 1015.7 -6.93 354.94

5067.95 29.06 223.02 237.36 82.65 14 44 6 4467.9 27.73 214.A6

1450.88 -13.91 347.2B ?_8.30 IZI.54 5 52 17 850.9 -9.64 340,79

4805.52 32.63 202.42 236.69 79._1 16 3 36 4205.5 30.80 193.68

DIFFERENTIAL CORRECTIONS

TCE -.5152 TRA _.6699 TC3 -.6025 BAU .4747

RCE .3311 RRA .3723 RE3 1.L_1310 FAU .10_2

FOE-I.9168 FRA -.7964 FC3-3.4010 BSP 5131

_02 ,6124 BRA .7664 BC3 1.3437 FSP -1148

LAUNCH DATE FEB 23 1969

HELIC(ENTRIC CONIC

RL I48.0] LAL -._

RP 108.91 LAP -?.03
RC 92.449 GL -16.98

PLANETC_ENTRIC CONIC

C3 26.577 VML 5.155

LNCH AZMTH LINCH TIME

9(_.00 3 42 42

90.00 1I 40 36
100.00 4 55 50

100.00 13 10 10

110.00 5 45 4_

llO.O0 14 36 44

DIFFERENTIAL CORRECTIONS

TOE -.6244 TRA -.7063 TC3 -.7465 BAU .5091

ROE ,4024 RRA .3390 RC3 |.2Z30 FAU .0978_

FOE-J.9497 FRA -.6726 FC3-3.|866 8SP 5618

80E .7429 BRA .7834 BE3 1.4329 FSP -1101

MIO-COURE EXECUTION ACCURACY

S_T 1141.1 _ 1357.5 5(;3 362.7

RRT -.84|8 _ -.9643 RT.F .6543

5(;(3 1773.4 R'Z3 .|43i RI3 o.9569

SGI 1704,| ,f_2 490.7 THA 129.14

ORBIT 0ETERMINATIC_W ACCURACY

ST 618.9 SR 392.3 SS 813.2

CRT -.9968 CRS .9779 CST -.9678

LSA 1086.5 MSA 131.2 SSA 21.1

ELI 732.3 EL2 ?6.5 ALF 147.67

FLIGHT TIME J(]4.00 ARRIVAL DATE JUN 7 1969

OISTANEE 300.515

LOL 154.?! VL 28.195 GAL -8.17 AZL 93.09 H.CA I38.90 SMA 132.97 ECC .18103 IN( 3.0929 Vl ]0.099

LCP 293.15 VP 37.935 GAP .38 AZP 87.67 TAL _23.55 TAP 2.46 RCA 108.90 APC) |57.04 V2 34.795
GP 48.J0 ZAL 148.56 ZAP 9"_.25 ETS 5.|6 ZAE J3|.01ETE 107.19 ZAC. 94.87 ETC |54.99 CLP -93.37

0LA -15.12 RAL 7.90 RA0 6568.1 VEL 1[.164 PTH _.I8 VHP 4.487 DPA 47.52 RAP 352.86 ECC |.4374
L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1793.53 -7.63 16._W5 232.39 117.3§ 4 12 36 1193.5 -3.90 9.66

5A17.70 28.09 248.86 239.83 86.23 13 I0 54 4817.7 27.27 240.29

1557.59 o8.88 358.34 231.71 118.66 5 ZJ 47 957.6 -4.99 351.71

5128.87 29.50 Z27.49 739.71 84.96 14 35 39 4528.9 28.49 Z18.83
IA01.23 -12.12 344,54 _29.78 122.21 6 9 6 801.2 -7.79 338.13

4858.00 33.23 206.40 239.19 81.50 15 57 42 4258.0 31.70 197.51

HI0-COUR5_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1317.3 S_ J393.7 5(;3 346.6 ST 736.0 SR 463.9 SS 845.8

RRT -.8706 RRF -.9t885 RTF .8824 CRT -.9954 CRS .9883 CST -.9733

Sr.,B 1917.7 R'Z3 .J540 RJ3 -.9595 LSA 1206.2 MSA 129.8 SSA J9.1

.f_I 1854.9 .f_2 487.0 THA |33.|5 ELI 869.Z EL2 37.7 ALF 147.83

LAUNCH DATE FEB 73 1969 FLIGHT TIME 106.00 ARRIVAL DATE JUN 9 1969

HELICX_ENTRIC CONIC

RL I48.03 LAL -,00

RP 108.92 LAP -2.|8

RC 94.840 GL -19.43

PLANETC_CENTRIC CONIC

C3 26._8_ VHL 5.185

LNCH ATMTH LNCH TIME

_).00 4 8 2

90.00 II E7 51

1OO.00 5 19 32

100.00 12 59 2

llO.O0 6 6 7

IlO.O0 14 ?8 57

DIFFERENTIAL CORRECTIONS
TCE -.7534 TRA -.7331 TC3 ".8816 BAU .54_3

RCE ,4765 RRA .7954 RC3 1.2244 FAU .09056

FOE-1.9639 FRA -.5377 FC3-2.9158 8SP 6095

BD£ .8914 8R4 .7903 BE3 1.5087 FSP -1036

DISTANCE _06.75|

LOL 154.21 VL 28.174 GAL -8.06 AZL 93.55 HCA 142.05 ._A 132.81 ECC .18033 INC 3.545A Vl 30.099

LOP 296.31 VP 37.9|5 GAP .76 4?P 87.20 TAL 2?2.94 TAP 4.99 RC_ J08.86 4PO 156.76 V2 34.791

GP 50.08 Z_L 146.82 ZAP 95.48 ETS 9.18 ZAE 128.23 ETE 111.42 ZAC 92.79 ETC 156.39 CLP -98.55

OLA -17.12 RAL 9.47 RAO 656_.1VEL 17.176 PTH Z.19 VHP 4.653 OPA 48.29 R_P 349.5I £CC 1.4425

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME _ CST TIM IN| Z LAT IN| 2 LONO

1722.95 -5.40 12.37 234.45 117.84 4 36 45 1122.9 -1.63 5.7I
5494.06 28.30 254.43 24_.53 89.02 12 59 25 4894.1 27.87 245.80

1A92.21 -6.73 354.68 233.73 119.19 5 44 24 892.2 -Z.79 348.11

5L_O0.O? 29.81 _3_.76 24_.48 87.7Z 14 25 42 4600.0 29.18 224.01

1346.28 -10.11 341.56 231.67 |2_.83 6 28 33 746.3 -5.72 335.23

4918.72 33.75 211.07 Z4_.16 84.21 15 50 55 4318.7 32.58 202.03
MIO-COURSE EXECUTION ACCURACY ORBIT OETERNINhTION ACCURACY

5GT 1499.1 S_R 1416.4 5(;3 3_5.9 ST 870.8 SR 537.8 $8 875.4

RRT -.8895 RRF -.97E0 RTF .901_ CRT -.9938 CRS .9939 CST -.9779

SGB _O6_.4 RZ3 .1646 RI3 -.9613 LSA 1340.4 MSA 129.9 SSA 16,8

S_I L:=004.8 _2 484.0 THA 136.83 ELl }022.Z ELZ 50.9 ALF 148.57

LAUNCH OATE FEB Z3 1969 FLIGHT TIME 108.00 ARRIVAL DATE JUN II 1969

HELIOCENTRIC CONIC

RL 148.O3 LAL -.00 LOL 154.ZI VL 28.149 GAL

OISTAMCE 31_.959

-7.93 AZL 94.07 HEA 145._0 SMA 132.62 ECC .17969 INC 4.0666 VI }0.099

RP 108.93 LAP -Z.32 LOP 299.47 VP 37.894 GAP 1.13 AZP 86.66

RE 97.£36 GL -?E.18 GP 52.14 ZAL 144.7_ ZAP 9_._9 ET5 13.35

PLANE TOCENTRIC CONIC
C3 _7.427 VHL 5.?37 0LA -19.35 RAL 11.30 RAO 656_.1 VEL 1_.198

LNCH AZMTH LNCH TIME L-I TIME: IN| LAT INJ LONG IN| RT AS_ INJ A214TH INJ TIME

90.00 4 38 27 1640.64 -?.77 7.75 237.12 118.19 5 5 48

90.00 11 12 1 5586.73 28.22 261.17 245.69 92.40 12 45 7

100.00 5 A7 45 1417.00 -4.22 350.51 236.3_ |19.6_ 6 |1 22

IO0.O0 12 45 24 5285.11 29.88 239.08 _45.74 91.04 14 13 29

llO.O0 6 ]0 0 1284.63 -7.B_ 3_8.26 234.10 123.38 6 51 24
110.00 14 19 39 4990.24 34.10 216.62 245.68 87.48 15 42 49-

DIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY
TCE -.9071 TRA -.7482 TC3-1.0023 84U .5753 SGT 1685.2 SGR 1431.8 SG3 ]0Z.9

ROE ,5571 RRA .2436 RC3 1.2072 FAU .08Z64 RRT -.g024 RRF -.9752 RTF .9148

F_£-1.9618 FRA -.4033 FC3-2.6084 _P 6617 ,_ 2_JJ.3 _3 .1739 RI3 -.9629

8DE I .0646 BRA .7869 8C3 1.5691 FSP -969 5GI _158.2 _2 481.7 THA 140.14

TAL ?22.25 TAP 7.45 RCA 108.79 APO 156.45 VZ 34.788

ZAE 125.32 ETE 115._3 ?AC 9(3.85 ETC 157.76 CLP-I03.58

PTH 2.19 VHP 4.867 OPA 49.|9 RAP 346.18 ECC 1.4514
PO C$T TIM IN| Z LAT IN| 2 LONG

1040.6 1.02 J.|2

4986.2 28.26 ZSZ.SJ

817.0 -.24 543.98

4685.1 29.70 230.28

684.6 -3,37 331.99

4390.2 33,38 207.45

ORBIT DETERNINA TION ACCURACY

5T 1026.5 SR 616.6 SS 905.1

CRT -.9925 CR5 .9971 CST -.9818

LSA IA95,2 MSA 131.Z 55A J4.5

EL1 1195.7 EL2 6A.5 ALF |49,J0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69)

LAUNCH 0ST£ fEB ?3 1969 FLIGHT TIN[ ||0.00 4RRIV4L D} TE JUN J3 J969

HELrC(ENTR/C CONIC 01STANCE 319.!39

RL 14P.O3 LAL -o00 LOt. 154.2J VL 28.121 GAL -7.80 AZL 94.68 PEA 148.34 ._NA 132,41 ECC .J79Jl INC 4.677! V! 30.099

RP 108.94 L4P -Z.45 LOP 302.64 VP 37.871 GAP 1.49 AZP 86.02 TAL 221,48 TAP 9.82 RCA |08.70 APO 156.13 V? 34.786

RE 99.636 GL -Z5.Z8 GP 54.]4 ?AL |42._O ZAP |00.63 [TS J7.70 ?A[ |22,29 ET[ 1|8.67 ZAE 89.02 ETC 159.J! {LP-!08.45

PLANE TOCENTRJC CCN_C

C3 ?B.298 VHL 5.320 OLA -Z|.B4 RAL |3,43 FAD 6568.1 VEL 12.234 PTH g.20 VHP 5.139 OPA 50.24 RAP 342.80 ECC !.4657
LNCH JTMTH LNCH T!N[ L-J TIN[ |NJ LAT [NJ LONG IN! RT A,_ [NJ A5'NTH |NJ T|14_ PO C$T TIN IN! Z LAT IN! ? LONG

90.00 5 !6 ?4 |540.52 .46 2.17 240.63 ||8.3| 5 42 5 940.5 4.24 335.53

90.00 JO 5| 3 5701.92 27.61 269,§B 249,32 96,56 12 26 5 5!01.9 28.23 Z60.97

IOO.O0 6 22 22 !327.6! -1,19 345.CW3 239.71 119.87 6 44 30 727.6 2.79 339.08

I00.00 !2 27 46 5390.06 29.49 246.85 249.54 95.12 13 57 36 4790.1 29.99 238.07

1!0,OO 6 59 33 1214.19 -5.1£ _ 232.24 123.84 7 18 47 614,2 -.68 328.31
I|0.00 14 8 5 5076.25 34.16 223.34 249.85 91.45 15 32 41 4426.3 33.98 2J4.09

OIKFERIENTIAL COPI_CTTON5 HI0-CCI,,_!NE [X[CUTION ACCURACY ORBIT OETERNINATION ACCURACY
TO[-j.OOj09 TRA -.7466 TC3-!.0989 BAU .6052 $,&T J870.3 S_t 1431.8 SG3 276.5 ST J203.9 SR 694.7 $$ 930.0

ROE .64!5 RRA .1788 RC3 1.!625 FAU .07383 RRT ".9102 RRr -.9779 RTF ,9243 CRT -,9916 CR$ .9989 CST -.9849

r0[-J.94J7 FRA -.2641 rC3-2.2558 BSP 7088 _ 2355.4 i_3 ,|837 R|3 -,9640 LSA 1667.O NSA 133.9 SSA I?.2

BO£ ].2656 BRA ,7677 BC3 J.5996 FSP -884 _W_J 2305.8 $G2 480,9 THA |43.27 ELI !587,8 EL2 78.1 ALF J30.12

LAUNCH 0ATE FEB 23 1969 FLX_T TIN? 112.O0 ARRIVAL OATE JUN J3 1969

HELIOCENTRI( CONIC

RL 148.03 LAL -.O0

Rp J08.94 LAP -2.58

R( !02.O38 GL -28.79
PLA/_TOCENTRIC CONIC

C3 29.564 VHL 5.446
LNCH AZNTH LN_H TIN[

90.00 6 7 19

90.00 t0 20 7

I00.00 7 7 4

lO0.O0 12 5 2

1!O.OO 7 35 39

J!O.OO J3 32 56

DrSTANCE 325.292
LOL 154,21 VL 28.090 GAL -7.66 AZL 95,4| hICA 151.A8 _UA 132.J8 ECC .17859 INC 5.4068 vl 30.099

LOP _,BO VP 37.947 GAP 1,83 AZP 85.25 TAL 2L_,63 TAP J2.J2 REA IO8.58 APO 155,79 V? 34.784

GP 56.74 ZAL 139.43 ?AP 102,48 ETS 22.26 ZA[ Jl�,JO ETE ]21.82 ZAC 87.25 ETC 160.48 CLP-Ji3.E!

0LA -24.63 RAL 15.93 RA0 65_1.2 V(L 12.2_0 PTH 2.21 YHP 5.484 OPA 51.47 RAP 339.23 ECC 1.4882
L-_ TZN[ IN! LAT IN! LONG |NJ RT A_ IN! AZHTH |NJ TII4[ PO CST TIN IN! 2 LAT IN! 2 LONG

!407._N5 4.72 354,75 245.42 117.95 6 30 46 B08.0 8.43 349.03

5858.07 25._K) 2_0.¢N! 255.32 101.87 11 57 45 5258.1 27.28 272.28

1215.03 2.62 339.42 244.26 119.79 7 27 19 615.0 6.57 33_.85

5526.22 28.25 _56,78 255.83 IO0.ZO !3 35 9 4926.2 29.37 248.15

1131,61 -2.02 330.2| 241.37 124,13 7 52 51 93| .6 2.47 324.00
5182.41 35.67 23t.5B 254.75 96.31 J5 19 18 4582.4 34,17 227.38

ORBIT OETERNINATION ACCURACY

ST 1408.1SR 774.4 59 953.7

CRT -.9910 CR$ .9996 C$T -.9877

LSA 1863.6 NSA 137.3 SSA lO.!

ELI J604,4 EL2 9l.Z ALF 15!.3J

o[rFER[NT|AL C_RIECT|ON$

TD(-!.3164 TR4 -,7254 TC3-1,|644 BAU .6332

R0E .7345 RRA .1037 RC3 1.0_'_3 FAU .06479

r0(-1.9J18 rRA -.1333 FC3-1.SgO8 8_ 7596

802 J.3075 BRA ,73_7 8C3 1,5966 FSP -799

NIO-COU_SE £_CUTION ACCURACY

_T 2057.0 _Mt 1423.8 5413 249.!

_T -.915J _ -.9802 RTr .9321

_,_ 2501.7 WZ3 .1916 R13 -._52

_,1 245_,0 _Z 481.1 THA 146.18

LAUNCH CAT£ F£8 ?3 1969 FLIGHT TIN[ JJ4.00 _RR]V4L DATE JUN |7 1969

H[LIC_ZENTRZC CON|C

RL |48.03 L4L -.00

RP IO8.95 L_P -2.70

RE 104.44] GL -32.77

PLM_TC_[NTR!( CON!C

C3 31.799 VHL 5,639

LNCH 47HTH LNCH TIN[

90,00 7 36 5

90.00 9 15 |

IO0.O0 8 J2 !5

100.00 J| 2! 33

JIO.O0 8 |8 44

JlO.O0 ]3 3! 33

0|STANCE 331.417

LOL !54.2| VL 28.056 GAL -7.5I AZL 96.30 HCA J54.62 SMA _31.93 ECC .|78|2 INC 6.3003 v! 30.099

LOP 308.96 vP 37.82I GAP 2,J5 AZP 84.30 TAL 219,72 TAP J4.34 RCA J08.43 APO 1_5.43 v? 34.783

GP 59.42 7AL |36.05 7AP I03.79 £TS 27.08 ZA£ 115.73 ET£ 124,82 Z4C 85.5J ETC 16|.96 CLP-l|7,93

OL4 -27.76 RAL 18.90 RAO 6568.3 VEL J2.376 PTH 2.23 VHP 5.928 0PA 52.89 RAP 335.30

L-I TIN[ [NJ LAT JNJ LONG IN! RT ASC IN! AZMTH IN! TIN[ PO CST TIN ZNJ ? L4T
I167,37 12.J6 34J.00 252.92 IJ5.77 7 55 32 567.4 J5.53

_45.52 20.74 321._8 256.66 109,73 9 29 7 245.5 ?3.24

1050.48 8.!2 3_0.30 250.80 118.87 8 29 45 450.5 |!.9J
5725.68 25.06 270.72 258.21 106.86 12 56 59 5125.7 27.J3

IO_O.O9 1.86 324.9J 246.95 124./4 8 35 54 430.) 6.33
53J8.84 32.16 241.94 260.31 IO2.26 15 0 12 4718.8 33.5|

DIFrERIENTIAL CORRECTIONS

T0£-!.5976 TRA -,6760 TC3-l.1862 BAU .6563

ROE .8327 RRA .0122 RE3 .9879 F_U .05539

F0£-1.8667 FRA -.OO7J FC3-J.5079 BSP 8067

BO£ J,8016 8RA .676J 8C3 1.5437 FSP -705

MI0-COJR:_ [Y_E(UTIOI ACCURAC_

SGT 224_.1 _ |399,0 .T_,3 220.]

_T -.9165 RRF -.98J9 RTF .9385

SGB 2642,8 R23 o1987 RJ3 -.9664

SGI 2598.3 SG2 483.1 THA !49.05

ECC 1.5233
IN! _ LONG

333.94

313.50

323.56
767.54

318.67

232.97

ORBIT OETER)(INATION ACCURACY

ST 1640.4 SR 846.7 SS 971,7

CRT -.9905 CR5 .9999 CST -.9901

LSA _;_]81.3 MSA 141.5 $S_ 8.2

ELI J_43.| EL2 !03.8 ALF !52.fl3

LAUNCH OATE FEB ?3 |969 FLIGHT TIN[ IJ6.D0 ARRIVAL DATE JUN 19 I969

HELIOCENTRIC CONIC

RL 148.O3 LAL -.00

RP lO8.95 LAP -2.8|

RE |06.844 GL -37.27

PL_N[TOCENTRIC CONIC

C3 35.!83 VHL 5.93!

LN(J'_ JZNTH LI_NCH TIN[

76.27 6 51 0

|03.73 lO 2_ 36

76.27 6 5I 0

103.73 lO 2_ 36

!10.00 9 22 24

ilO.OO !2 56 23

OISTAN_[ 337.514

LCL 154,2! VL 28.020 G_L -7.36 JTL 97.43 H_A 157,75 SMA 131.67 ECC .17770 INC 7.4267 V|' 30.099
LOP 312.12 VP 37.794 OkP . 2.47 A5P 83.J2 T_L 2|8.73 TAP |6.48 RCA IO8.27 APO J55.07 v2 34,783

GP 62.44 ZAL 132.13 ZAP 104.5l ETS 32.32 Z_E 112.11 £T£ 1_7._7 ZAC 83.72 ETC 163.72 CLP-122.7_

0L_ -31.22 RAL 22.47 RAO 6568.4 VEL 12.512 PTH 2.27 VHP 6.509 0PA 54.4_ RAP 330,74 ECC J.5799

L-I TIN[ ZNJ LkT IN! LONG [NJ RT _$C IN! A_'NTH IN! T_N[ PO CST TZM _NJ 2 LAT _NJ Z LON_
1381.42 17.55 359.48 26J.00 116.24 7 14 ] 781.4 20.93 352.22

682.46 17.57 }07.86 26|.00 J16.23 IO 39 58 82.5 20.95 300.60

|_lJ .42 !7.55 359.48 261.00 |J6.24 7 J4 J 78| .4 20.93 352t22

_t_Z.4_ J7.57 }07.86 261.00 |J6.23 10 39 58 _2.5 20.95 300.60

889.34 7.L_3 317,52 254.92 123.51 9 37 13 289.3 |1.56 31J.13

55!0.58 28.55 255.69 266,05 109.64 I4 _8 13 49|0.6 30.96 247.31

ORBIT DETERMINATION ACCURACY

ST I_04.9 SR 904.1 SS 985.1

CRT -.9oJ00 CRS .9998 CST -.992!

LSA 2322.7 MSA |45.5 SSA 6.5

ELl 2|05.4 EL2 |15.3 ALF J54.75

OIFFERENTIAL CORR[CTIONS

T0(-1.9607 TRA -.5890 TC3-I.1543 BAU ,6741

ROE .9348 RR_ -.0959 RC3 .8495 FAU .04606

F0£-1.8125 FRA .I065 FC3-1.1335 BSP 8559

BOE 2.1721 9RA .5967 BC3 1.4332 FSP -613

MI0-COUR,S£ £_ECUTION ACCURACY

S_T 24_0.0 _ 1357,4 5G3 19;.0

_RT -.9150 _ -.9826 RTF ,945!

SGB 2783,4 R'23 .2022 RJ3 -,9683

5GI 2740.7 S(12 485.7 TH_ 151.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_

LAUNCH DATE FEB Z3 J969

HELIOCENTRIC CONIC

RL 148,D3 LAL -,DO

RP 108.94 LAP -2.9|

RC |D9.246 GL -42.3|
PLAN[TOCENTR|C CONIC

C3 40.714 VHL 6,381

LN(J_ AZNTH LNCH T]I_
68.54 6 18 57

|1|.46 1l 35 23

68.54 6 18 57

111.46 11 35 23
68.54 6 18 57

111.46 11 35 23

FLIGHT TIHE 118.00 ARRIVAL CATE JUN ?| 1969

01STANCE 343.580

LOL 154.21 VL 27.982 GAL -7.19 AZL 98.90 HCA 160.86 S_A

LOP 315.29 VP 37.766 GAP 2.76 AZP 81,58 TAL 217.69 TAP

GP 65.89 ?AL 127.59 ZAP 104.60 ETS 38.22 ZAE 108.16 ETE

131.39 ECC .1773| INC 8.8996 VI 30,099

18.55 RCA IO8.09 APO 154,69 V2 34.7_4

131.31 ZA( 81.78 ETC 166.D8 CLP-128.09

CLA °34,98 RAL 26.63 RAO 6568.6 VEL 12.731 PTH 2,31 VHP

L-! TINE IN| LAT IN| LONG IN| RT AS( IN| A2'NTH IN| TII4[
1570.99 18.23 14.46 268.73 120.39 6 45 8

5854,72 18.24 277,25 268.74 120.38 13 12 58

1570.99 18.2_ 14.46 268.73 120.39 6 45 8

5854.72 18.24 277.15 268,74 120.38 13 12 58

1570.99 18.23 J4.46 268.73 120._9 6 45 8

5854.72 18.24 277,25 268.74 120.38 J3 J2 58
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-Z.4445 TRA -.442_ TC3-1 .0_8 _AU .6813 _T 26_0.B _ I_.8 _(13 161.9

ROE I .0217 RRA -.2278 RC_ .6725 IrAU .0368! RRT -.g083 RRT" -.g_O8 RTF .9524

FOE-1.7462 FRA ,Z102 FC3 -.7827 8SP 8997 _ 2917.0 R23 .2017 R13 -.9710

SUE 2.6494 8RA .4977 8C3 1.2518 FSP -516 .,_vl 2875.9 ,_G2 488.3 THA 155.30

7.297 DPA 56.17 RAP 325.19 ECC 1.6701

PO EST TIH IN| 2 LAT IN| 2 LONG

971.0 22.13 7.43

5254.7 22.14 270.22

971.0 22.13 7.43

5254.7 22. J A 270.12

971.0 22.13 7.43

5254.7 22.14 270.22

ORBIT OETERNINATION ACCURACY

ST 2200.2 ._R 920.8 SS 989.7

CRT -,9891CRS ,9993 C$T -.9939
LSA 2378.0 HSA 149.0 SSA _.0

ELI 2381.8 EL2 125.4 ALE 1_7,45

LAUNCH DATE FEB 23 1969 FLIGHT TZNE 120.00 ARRIVAL DATE JUN 23 1969

HELIOCENTRIC CONIC OI$TANC[ 349,609

RL 148.O3 LAL -./30 LOI. 1 54.21 VL 27.942 GAL -7.0J AZL |00.92 HCA 163.97 S_IA 131 .JO ECC .1769fl _NC10.9195 V! 30.099

RP IO8.94 LAP -3.00 LOP 318.45 VP 37.7_ GAP 3.05 AZP 79.50 TAL 216.57 TAP 20.54 RCA 107.90 APO J54.30 v2 34.785

RC 111.645 GL -47.83 GP 69,84 ZAL 122.41 ZAP 104.02 ETS 45.39 ZAE 103,73 ETE 135.86 ?A( 79.5A ETC 169.73 CLP-134.63
PLANETOC[NTRIC C(:_NIC

C3 50.2A7 VHL 7.089 0LA -38.90 RAL 32.21 RA0 6568.8 V(L 13.100 PTH 2.39 VHP 8.412 OPA fl7.77 RAP 318.16 ECC 1.8269

LNCH ATHTH LNCH TIN[ L-I TIN[ INJ LAT INJ LCNG INJ RT A_ INJ A2)4TH INJ TJI_ PO CST TIN INJ 2 LATINJ 2 LONG

62.13 6 6 40 1723.23 18.00 26._ 278.45 125.09 6 35 24 1123.2 _2.46 19.96
117.87 12 30 35 5808.14 18.01 273.32 278.46 125.08 14 7 23 5208.1 22.47 266.66

62.13 6 6 40 1723.23 18.{30 26.62 278.45 J25.09 6 35 24 1123.2 22.46 19.96

117.87 JZ 30 35 5808.14 18.01 273.32 278.46 |25.08 14 7 23 5208.1 22.47 266.66

62.13 6 6 40 1723.23 18.00 _.62 278.45 |25.09 6 35 24 1123.2 22,46 19.96

J17.87 12 30 35 5808.14 18.01 273.32 278.46 J25,08 14 7 23 5208.1 22.47 266,66

DIFFERENTIAL CORRI[CTION$ N|O-C.._URSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.1212 TRA -.1_ TC3 -.6866 BAU .6725 SGT 2126.3 _ 1140.9 _3 133.9 ST 2523.9 5R 851.2 SS 987.2

ROE 1.O424 RRA -.3816 RE3 .4650 FAU .02798 RRT -.8907 _ -.9708 RTF" .9619 CRT -.9864 CRS .997A CST -.9956

r02-1.6763 FRA ._011 FC3 -.4821 8SP 9458 S_ 3047,9 R23 .19"27 RJ3 -,9752 LS_ 2836.6 HSA 150.6 SSA 3.8

_E 3.2907 _A .4_108 6C3 1.0012 FSP -426 SGJ 3008.7 SG2 487.2 THA 159,67 ELI 2660.3 EL2 |32.7 ALF 161.55

LAUNCH DATE FEB 23 1969 FLIGHT TII,_ 122.00 ARRIVAL OATE JUN 25 |969

HELIOCENTRIC CONIC

RL 148.05 LAL -.00

RP 108.95 LAP -3.08

RC 114.O42 GL -53.62

PLANE TOCENTRIC CONIC

C3 68.067 VHL 8.250

LNCH ATNTH LNCH TIN(

56.69 6 9 4

125.51 15 21 26

56.69 e 9 4

1Z3,31 13 21 26

56.69 6 9 4

1_}.31 13 Zl Z6

0ISTANCE 355.591

LOL 154.21 VL 27.900 GAL -6.81 AZL 103.87 H_A J67.04 ,T_A 130.80 ECC .17660 INC15.8751 VI _0.099

LOP 321.61 VP 37.709 GAP 3.31 AZP 76.47 TAL 215.38 TAP 22.42 RCA 107.70 APO 153,89 V2 34.787

GP 74.51ZAL 116.65 ZAP 102.73 ETS 55.44 ?AE 98.62 ETE 143.23 ZAC 76.78 ETC 176.57 ELP-144.55

0LA -42.63 RAL 38.88 RAC 6569.3 VEL 13.763 PTH 2.51 VHP 10.092 OPA 58.95 RAP 309.04 ECC 2.1202

L-Z TIH_ IN| LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIN_ PO CST TIN IN| 2 LAT JNJ 2 LONG

1864.96 16.27 37.36 290.38 129.97 6 40 9 1265.0 21.30 51.21

5814.60 I_.28 272.49 290.40 129.96 14 58 21 5214.6 21.51 266.33

1864.96 16.27 57.36 290.38 129.97 6 40 9 1265.0 21.50 31.21

5814.60 16.28 27_.49 2gO.40 129.96 14 5_ 21 5214.6 21.51 266.55

1864.96 16.27 37.36 290.38 129.97 6 l0 9 1265.0 21.50 51.21

5814.60 16.28 272.49 2_0,40 129,96 14 58 21 5214.6 21.51 _66,33

OIrFERENTIAL C(_RRECTION$ NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

7DE-4,1053 TRA .2286 TC3 -.6472 BAU .6286 SGT _32.1 _ 64_.9 J_3 107.6 ST 2852.0 _kq _76.6 SS 979.6

ROE .8010 RRA -.534! RE3 .2414 FAU .01955 RRT -.8174 RRF -.9|59 RTF ,9743 CRT -.9706 CRS .985g CST -.997_

r02-1.6099 FRA .387_ FC3 -.2487 6SP 9B36 SGB 316B.2 R_3 .1729 R13 o.9810 LSA _O66.fl HSA 149.2 SSA 2.8

ODE 4.1828 8RA .5810 Be3 .6906 FSP :340 _11 _132.1 SG2 477.I THA 166.67 ELl 2906.5 EL2 156.1ALr 166.87

LAUNCH OATE FEB _3 1969 FLIGHT TIN_ 124.00 ARRIVAL DATE |ON 27 1969

HELIOCENTRIC CONIC OISTANCE 361 .A99

RL 148.05 LAL -.00 LOL 1_4.21 YL 27.657 GAL -6.E0 AZL 106.60 HCA 170.06 5NA 130.4_ ECC .17619 JNC18.6045 V! 30.099
RP JO8.93 LAP -5.16 LOP 324.78 VP 37,679 GAP 3,_6 A_P 7_,66 TAL 214.11 TAP 24,17 RCA 107.49 APO 153.48 VZ 34.790

RC 1J6,435 GL "5_.|2 GP 7_.89 ZAL 110.44 ZAP 100.73 ETS 73.21ZAE 92.40 ETE 1_8.38 ZAC 73,05 ETC 191.05 (LP°165.06
PLAN(TO(ENTRJC CON|(

C3 105.8_4 VHL I0,_87 OLA -45.48 RAL 47.01 RAO 6570,0 V(L 11.072 PTH 2.71 VHP 11.853 0PA _8.91 RAP 297.32 ECC Z.7A16
LNCH AZHTH LN(H TIN_ L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ A2'NTH INJ TJI,_ PO CST TIN INJ 2 LATINJ 2 LONG

52.7g 6 26 1_ 2004.34 12.51 46.49 304._ 134.10 6 5_ _7 1404.5 18.00 40.88

J27.7J 14 9 8 _873.31 12.g2 274.30 304.41 134.09 15 47 1 5275.5 IB.OI 268.68

52.79 6 26 12 L_104._4 12._1 46.49 _O4.39 154.10 6 59 57 1404.5 |B.O0 40.88

127.21 Jd 9 8 5873.31 12._2 274:_40 304.41 134.09 15 47 1 5273.5 18.01 268.68
52.79 6 _6 12 _4._4 |2._1 46,4_ 304.3_ 134.J0 6 5_ 37 1404.5 18.00 40,88

127,11 JA 9 8 5873.51 12.52 274._10 _4.41 134.0_ 13 47 1 _273.3 18.01 268,68

OIFFER(NTIAL COPI_.CTIONS HI0-COUR$4[ [_(CUTJON ACCURACY ORBIT DETERMINATION ACCURACY

TDE-5.d?Z6 TRA |oO_O TC3 -,3564 BAU .5083 SGT 3Z40,g _ 483.6 $G3 84.6 ST 3058.1 SR 501 .5 $S 964.7

ROE -.500_ RRA -,4829 RC3 .0463 FAU .01148 RRT .2SHS2 _ .163_ RTF .9687 CRT .8_3 CRS -.8663 CST -.9987

rOE-J,f1784 FRA .4861 FC3 -.0939 B_k° 10254 _,_ 52?6.8 R23 -.|397 R13 .9879 LSA 5225.6 NSA 145.9 8SA 2_2

BDE 9,4955 BRA 1.|413 BE3 .3fl94 FSP -267 ,_l 3244.1 _2 461.5 THA 2,_8 ELI 3069.9 EL2 136,7 ALF 5.03
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-69P

LAUNCH O_TE FEB Z3 1969 FLIGHt TIME 1Z6.00 ARRIVAL DATE JUN 29 1969

HELIOCENTRIC CONIC

RL IAB.03 LAL -,00

RP lOB.91 LAP -3.22

RE IIB.B23 GL -62.75

PLANE TOCENTRIC CONIC

C3 203.236 VHL 14.156

LNCH AZMTH LNCH TIME

52.17 7 0 lI
127.B3 14 47 41

52,I7 7 O 31

127.83 14 47 41
52.17 7 0 11

127.83 14 47 41

DIFFERENTIAL CORRECTIONS

7DE-5.1692 TRA 2.2222 TC3 -.0707 BAU

ROE-5.522B RRA .9OB6

FDE-1.6531FRA .6613

eOE 7.5646 _A 2,4008

DISTANCE )67.26)

LOt. 154.11 VL 27.812 GAL -6,35 AIL 117.29 MCA 172.96 SMA 130.17 ECC .17559 INC17.2898 Vl 30.099

LOP 327.95 VP 37.650 GAP 3.75 AZP 62.89 TAL 212.69 TAP 25.65 RC4 107.31 APO 153.02 v2 )4.794

GP 80.28 ZAL 104.08 ZAP 98.09 ETS 111.08 Z4E 84.05 ETE 193,80 ZAC 61.34 ETC 226.50 CLP 146.45

OLA -45.95 RAL 56.10 R4O 6571.1 VEL 18.015 PTH 3.01 VHP 18.005 0PA 56.14 RAP 283,11ECC 4.3447

L-I TIME INJ LAT INJ LONG IN3 RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2129.20 6.88 52.44 319,38 135.55 I 35 40 1529.2 12.55 17.13
698.15 6.90 301,24 319.39 135.54 14 59 19 98.2 12.56 295.92

2129,2D 6._8 52,44 339.3# J35.55 7 35 4D J_29,2 12,55 47.J3

698.15 6.90 _01.24 319._9 i35.54 14 59 19 98._ 1_.56 295,92
2129.20 6.88 52.44 319.38 135.55 7 35 40 1529.2 12.55 47.13

698.15 6.90 _01.24 319.39 135.54 14 59 19 98,2 12.56 295.92

MID-COUR_ EW_CUTI_ _(CCRACY CRBIT DETERNINATION ACCURACY
.1924 _T 1450.9 SGR 2281.0 S,G3 66.3 ST 21i3.0 SR 2225.2 58 1048.8

RC3 .O040 FAU .0021J3 RRT .9451 RRF ,9576 RTF .9982 CRT .9937 CRS -.9950 /ST -.9999

FC3 -.0087 BSP 10444 SGB 3348.i R'Z3 -.1103 R13 .9931 LSA 3238.0 MSA 178.5 SSA 1.4

8C3 .0708 FSP -L::O9 SGI 3_02,| _2 553.0 THA 42.82 ELI _63.B EL2 172.4 ALF 46.49

LAUNCH OATE FEB 23 1969 FLIGHT TIN[ 128o00 ARRIVAL OATE JUL 1 I969

HELIEX_ENTRIC CONIC

RL 148.03 LAL -.00

RP 108.gO LAP -3.27

RE 121.206 GL -59.93

PLANE TC(ENTRIC CONIC

C3 538.8_O VHL 23.Z13
LNCH AI_4TH LNCH TIME INJ LAT

60.06 B 2 58 1.36

119.94 14 46 IO 1.38

6,.).06 8 2 58 1.36
119.94 14 46 10 1.38

60.06 8 2 58 1.36

I19.94 14 46 10 1._8

DIFFERIENTIAL CCRRiECTIONS

TOE .9408 TRA 1.8408 TC3 -.0210_ BAU 1.|3_5

RO-10.9OO4 RRA 5.0094 RC3 .1559 FAU-.01763

r0£-2.0063 FRA 1.1_97 rC3 ,028_ eSP 10139

80E10.9409 8RA 5.3369 BE3 .1572 FSP -172

OlSTM_E 372.650

LOL 154.21 VL 27.766 GAL -6.02 AZL 136.68 H_A 175,50 D4A 129.84 ECC .17432 _NC46.6787 VJ 30.099

LOP 331.11 vP 37,6L>0 CAP 3.84 AZP 43,41 TAL 210.94 TAP 26.44 RCA 107._1APO 15_,48 V2 34.798

GP 70.52 ZAL 98.18 ZAP 95.09 ET$ J55,34 ZA[ 70.49 ETE 235,59 ZAC 56.56 ETC 270.20 CLP I05.42

DLA -40.28 RAL 63.78 RAO 6572.4 eEL 25.693 PTH 3.36 VHP 29.347 OPA 46.81 RAP 268.05 ECC 9.8678
L-I TIN[ INJ LONG ]NJ RT A_ INJ AZMTH INJ TIME PC} CST TIM INJ 2 LAT INJ Z LONG

2152.63 49.38 332.16 130,26 8 38 51 1552.6 6.51 43.66

894.77 313.57 332.|7 1_0.26 15 1 5 294,8 6.53 307.85

215_.63 49.38 _]_,|_ 130._6 8 38 51 155_.6 6.51 43.66
894.77 313.57 332.37 130.26 15 1 5 294.8 6.53 307,85

2152.63 A9,_18 332,16 130.26 8 _ 51 1552.6 6.51 43.66

894,77 313.57 33Z.17 1_3._6 15 1 5 294.8 6.53 307.85
M|0-COt_,_ E_(_CUTJON ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 646.I _ 3_23.3 SC.3 54.4 ST 293.0 SR 2734.2 SS 1286.1

RRT .3_09 RRF .9957 RTF .2222 CRT -.6715 CRS -.9992 CST .6420

S_B 3#87.5 RE3 -.O87_ R13 .9961 LSA ]027.6 USA 2#2.8 SSA .3

SGI 3224.5 SG2 640.3 THA 88.44 ELI 2741 .3 EL2 216.6 ALF 94 ,l 4

LAUNCH DATE FEB 23 1969 FLIGHT TIME 130.00 ARRIVAL C_TE JUL 3 1969

HELIOCENTRIC CONIC 01STANCE 383.460

RL 148.O3 LAL -,00 LCW. 154.22 VL 27.720 GAL -6.79 AZL 1.30 HCA 183.32 5HA 129.52 EC( .18478 INC88.6888 Vl 30.D99

RP 108.89 LAP -3.32 LOP 334.28 VP 37.590 GAP 5.44 AZP 178.69 TAL 2I_.02 TAP 36.34 RCA I05.58 4PO 155.45 V2 34.803

RE 123.581 GL 42.82 GP -47.99 7AL 95.20 ?AP 94.17 ETS t79.64 ?AE 51.37 ETE 104,05 ?AC 63.61 ETC 68.89 CLP 96.14
PLAP_.TOCENTRIC CONIC

C31638.996 VHL 40.485 CLA 60.30 8AL 36.49 RAO 6573.2 VEL 4|,956 PTH 3.51VHP 50.3210PA -67.48 RAP 226.10 ECC27.9737

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

241._4 _07.3_ 29.7] 18 10 30 4458.8 -5.52 _37.68

104,O3 307.._ _9.71 3 21 4_ _787.3 -5.51 100,47

241.24 3(37.3_ _9.71 18 10 3(] 4458.8 -5.52 237.68

104.03 }07.30 29.71 3 2I 42 2787.3 -5.51 100.47
241.24 ._7.3_ 29,7| 1_ I0 30 4458.8 -5.52 237.68

104.03 307._O 29.71 3 21 42 2787.3 -5.51 100.47

MIO-COURSIE EXECUTION ACCURACY CRBIT DETER_INATION ACCURACY

SGT 1209.5 SGR 2542.4 SG3 50.1 ST 771 .5 SR 2084.2 SS 2087.3

RRT ._TST _ -.9<3_ RTF -.8715 CRT .9794 CRS I.O000 CST .9787

SGB 2815.5 R23 -.0983 R13 -.9951 LSA _045.1 M$A 152.2 SSA .7

.%1 2765.0 S(,,_ ]._0._ THA 66.39 ELI 2217.5 EL2 146.4 ALF 69.99

LNCH A?MTH LNCH TIME L-I TIME INJ LAT

34.25 16 46 11 5058.78 1.43

145.75 2 _5 14 3_87.35 1.44

34.25 16 46 11 5058.78 1.43

145.75 2 25 I4 )387.35 1.44
34.25 16 46 11 5058.78 1,43

145.75 2 25 14 3387.35 1.44

DIFFERENTIAL CORRECTIONS

TOE-5.3556 TRA 1.6444 TC3 -.1009 BAU 4._O70

RC-J4.Y_O? RRA -.4_5 RC3 -.179_ FAU-,07580

FOE 3.3903 FRA .1267 re3 _0400 8SP 8330

80E15.6647 BRA 1.7098 8C3 .2057 FSP -159

LAUNCH CATE FEB _3 1969 FLIGHT TIN[ 13_.00 ARRIVAL 0ATE JUL 5 1969

HELIOCENTRIC CONIC

RL 148,03 LAL -.00 LOL 154.21 VL
RP 108.87 LAP -3.35 LOP 337.45 VP

RE 125.948 GL 59.86 GP -70.91 7AL

PLAN_TOCENTRIC CONIC

C3 523.218 VHL 22.874

LNCH AZMTH LNCH TIN[

22.84 13 49 55
157.16 0 21 39

22.84 13 49 55

157.16 0 21 39

22.84 13 49 55

157.16 0 ZI 39

01FFERENTIAL CCRRECTION5
TOE .6144 TRA 1.0212 TC3 -.0493 _AU 1.19(34

ROE-9.9261 RRA 3.0797 RE5 -.1629 FAU-,01507

FOE 1.9942 FRA -.5566 FC3 .0249 BSP 11240

_OE 9.9451 BRA 3.2446 BC3 .1702 FSP -189

OISTANCE 387.57_
27.672 GAL -6.39 AZL 44.02 H_A 184.67 SMA 129.18 ECC .18074 INC45.9762 vI 30.099

37.560 GAP 5.17 AZP 135._ TAL _10.45 TAP 35.11 RCA 105.84 APO I52.53 v2 34.808

98.49 ZAP 97.13 ETS 190.76 ZAE 75.68 ETE 112.63 ?AC 85.19 ETC 83.83 CLP JIZ.Z9

OLA 70.02 RAL 358.90 RAO 6572.4 VEL 25._7 PTH 3.35 VHP 28.161 0PA -83.96 RAP 122.08 ECC 9.6109

L-I TIME INJ LAT !NJ LC_ INJ RT AS(: INJ A ZP4TH INJ 71ME PC) CST TiM INJ 2 LAT INJ 2 LONG

5042.10 -2.I4 246.31 2_.14 20.00 15 13 57 4442.l -9.65 243.96
3288.76 -2.13 96.24 268.12 20.00 1 16 27 2688.8 -9.64 93.89

5042.10 -2.14 _46.5i 268.14 20,00 15 13 57 4442.1 -9.65 243.96

3288.76 -2.13 96.24 268.1_ 20.00 1 36 27 2688.8 -9.64 93.89

5042.10 -2.14 _46.31 2f_.I4 20.OO J 5 13 57 444_.I -9.65 243.96

3_88.76 -2.13 96.24 Z6B.I_ 20.00 1 16 27 2688.8 -9.64 93.89

MID-COUR_W_ EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCURACV

SGT 796.7 5GR 3459.7 SG3 56.6 ST 27_.3 SR 2577.0 SS 1251.4

RRT .5382 RRT" -.9977 RTF -.4871 CRT -.3284 CRS .9997 CST -.3526

5G_ 3530,8 R'Z5 -.0839 RI3 -.996_ LSA 2866.0 MSA 258._ SSA 1.5

,SG| 3467.4 SG2 666.1 THA 82.62 ELl 2578.6 EL2 257.0 ALF 92.01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69

LAUNCH GATE FEE 73 1969 FLIGHT TIME ]34._0 ARRIVAL GATE JUL 7 1969

HELICKENTRIC CONIC DISTANCE 392.949

RL 148.03 LAL -.00 LL'__ 154.21 VL 27.624 GAL -5.84 AZL 62.]7 HCA 187.25 SMA 128.85 ECC .17969 INC27.83|} V] 30.099

RP ]08.85 LAP -3.38 LOP 340.63 VP 37,5_0 GAP 5.26 AZP I]7.64 TAL 20_.66 TAP 35,91 RCA 105.70 APO ]52.00 V2 34.8]5

RC I28.)06 GL 62.70 GP -77.18 ZAL 102.82 ZAP J0].67 ETS 235.35 ZAE 88.87 ETE i56.50 lAG 95.97 ETC ]29.38 CLP ]55.7!

PLANi[TOCENTRIC CONIC

CY 2D8.445 VHL ]4,438 CLA 67.02 RAL 343.55 RA0 6571,2 VEL 18.159 PTH 3.02 VHP 17.579 CPA -75.53 RAP 68.46 ECC 4.4}05

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LL'kN6

26.32 12 56 16 4927.95 -8.60 241.98 249.88 23,26 14 18 24 4}27.9 -15.93 239.12

153.68 23 8 51 3|95.14 -8.59 95.64 249.86 23.25 24 2 6 2595.1 -15.93 92.78

26.32 12 56 16 4927.95 -8.60 241.98 249.88 23.26 14 18 24 4}27,9 -15.9] 239.12

]53,68 23 B 51 3]95.j4 -8.59 95.64 249.86 23.25 24 2 6 2595.] -]5.93 92.78

26.32 12 56 16 4927.95 -8.60 241.98 249.88 23.26 14 18 24 4327.9 -]S.93 239.]2

153.68 23 8 51 3195.14 -8,59 95,64 249,86 23.25 24 2 6 2595.1 -]5.93 92.78

CZFFERENTIAL CCRRECTIONS MIC-ECURSE EXECUTION ACCURACY L-WBIT CETERMINATION ACCURACY

TEE 3.7002 TRA-].6792 TO} -.0433 8AU ,1213 S6T 2255.2 S6R 3021.0 SG} 70.6 ST ]555,2 SR J386.2 SS 771.8

ROE-2.7705 RRA 2.7680 R(} -.0045 FAU .0060(] RRT -.94J7 RR_ -.9674 RTF ,9946 CRT -.9495 CRS .9688 EST -.9976

FCD I.I 772 FRA -.6555 FC3 -.0249 8SP 11779 S6B ]769.9 R_3 -.1299 R13 -.9903 LSA 2196.5 MSA 332.9 SSA 1.7

DCE 4.6225 eRA 3.2}75 BE} .0435 FSP -229 541 _719.2 S62 616.1 ?HA 126.26 ELI L>057.1 EL2 328.9 ALF 138.46

LAUNCH GATE FEB 23 1969 FLI(_4T TIME 136.00 ARRIVAL OATE JUL 9 1969

HELIOCENTRIC CONIC OISTANCE 398.655

RL 148.03 LAL -.00 LOL ]54.21 VL 27.575 GAL -5.56 AZL 70.42 HCA 190.17 SMA 129.52 ECC .17948

RP 108.83 LAP -3.39 LCP 343.80 VP 37.501 6AP 5.43 AZP 109._9 TAL _7.09 TAP }7.25 RCA 105.45

RE 130.653 GL 60.39 GP -73.16 ZAL 106,82 ZAP 106.71ETS 278.36 ZAE 97.23 ETE 198.49 ZAC 102.26
PLANETOCENTRIC CONIC

C] ]1|.898 VHL 10.578 DLA 63.00 RAL 343.29 RA0 6570.1 VEL 15.272 PTH 2.74 VHP 12.788 0PA -64.88
LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2'MTH IN] TIME PC) CST TIM

31.04 13 6 B 4799.94 -15.02 235.61 245.45 28.04 14 26 8 4199.9

148.96 22 56 57 5101.05 -15.01 94.56 245.45 28.04 23 48 38 2501.0

]1.04 13 6 8 4799.94 -15.02 2_5.61 Z45.45 28.04 14 26 8 4199.9

148.96 22 56 57 3101.05 -|5.01 94.58 245.43 28,04 23 48 38 2501.0

31.O4 13 6 8 4799.94 -15.02 235.61 245.45 28,04 14 26 8 4199.9

148.96 22 56 57 3101.05 -15.01 94.58 24_.4] 28,04 23 48 38 2501,0
CIFFERENTIAL CCRRECTIONIS MIO-(OI_SE EXECUTION ACCURACY

TOE ],1280 TRA-2.@I2} TO3 ".32_B 8AU .4832 ._,7 )_0.4 _ 792.2 $G3 89.7

ROE .2181 RRA .6562 Re3 .O120 FAU .01713 RRT -.8076 RRF -.7101 RTF ,986_

FOE 1.0492 FRA -.6897 FC} -.1326 85P 12206 SGB 3901.7 R23 -.167_ R13 -.9836

BOE 3.1356 BRA 2.8879 8C3 .3230 FSP -293 S(,! 3874.4 SG2 460.7 THA 170.36

INC19.5772 Vl 30.099
APO 151.58 V2 }4.821

ETC 172.49 CLP-]73.O5

RAP 57.13 ECC 2.8416

IN] 2 LAT IN] 2 LON6

-22.04 23J.98

-Z?.O3 90.95

-Z?.0_ 231 .98
-22.03 90.95

-22.04 231.98

-72.03 9O.95

ORBIT DETERMINATION ACCURACY

ST 1970.8 SR 262.9 SS 684,6

CRT -.070_ CRS -.0561 CST -.9920

LSA _084.8 MSA 274,9 SSA _.2

ELl ]970.9 EL2 262.3 ALF I79.45

L_UNCH CATE fEB 23 ]969 FLIGHT TIME |38.00 ARRIVAL CATE JUL 11 ]969

HELIOCENTRIC CONIC 01STANCE 404.467

RL ]48.03 LAL -,DO LOL 154.2] VL 27.526 GAL -5.28 AZL 74.97 HCA

RP ]08.80 LAP -}._9 LOP }46.97 VP 37.472 GAP 5.6} AZP 104.65 TAL

RC 132.989 GL 56,75 GP -66.98 /AL 110.15 lAP I]1.83 ET$ 292.7] ZA£

PLANE TOfENTRIC CONIC

C3 72,193 VHL 8.497 _LA 59.37 RAL }46.63 RA0 6569.4 VEL 13.912 PTH

]93.?0 SMA

205.56 TAP

103.50 ErE

128.18 ECC

)8.76 RCA

211,25 ZAC

.17961 INC]5.0257 Vl 30.099

105.16 APO ]5J.20 V2 3_.829

106.83 ETC ]86,}8 CLP-J61.94

2.54 VHP 10.267 CPA -57.59

LNCH AZMTH LN(H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM

35.36 13 30 6 4684.19 -20.07 228.79 244.15 32.85 14 48 ]0 4084.2

144,64 _2 59 35 3023.19 -L_3.06 92.95 244.13 32,_5 23 49 58 2423.2

35.36 13 30 6 4684.19 -20.07 228,79 244.15 32.85 I4 48 IO 4084,2

144,64 22 59 55 3073.19 -20.06 32.95 244.13 32,85 23 49 58 2423.2

35.36 13 30 6 4684.19 -20.07 228.79 244.15 32.85 14 48 I0 4084.2

144.64 22 59 55 _23,19 -20.06 92.95 244,13 32.85 23 49 58 24_5.2

CIFFER£NTIAL CORRECTIONS MIO-COJRSE EXECUTION ACCURACY

TOE 2.4526 TRA-2.5866 TC3 -.6911 BAd .6633 _T 3974.2 SGR 498.8 SG} 111.7

ROE .7031RRA -.0055 RE} -.0911 F*U .02586 RRT .4986 RIET .6662 RTF .9739

FOE 1.0670 FRA -,7069 rE3 -.3101 8SP 12566 SG8 4005,4 R"Z3 .2018 Rl} .9753

8CE Z.5514 BRA 2.5866 BE3 .6872 FSP -}67 SGI 3982.1 SC.2 43].6 THA 3.62

RAP 51.18 ECC _.1881

IN] 2 LAT IN] 2 LONG

-26.72 224.36
-26.71 88.52

-26.7Z 224.]6
-26.7] 88.52

-26.72 _24.36

-26.71 88.52

ORBIT DETERMINATION ACCURACY

ST 1947.1 SR 474.2 SS 685.3

CRT .8520 CRS -.9333 CST -,9832

LSA 2][)1.5 MSA 263.5 SSA 2.9

ELl ]983.2 EL2 243.0 ALr If.90

LAUNCH DATE FEB 23 1969 FLIGHT TIME 140,DO ARRIVAL GATE JUL 13 1969

HELIOCENTRIC CONIC

RL 148,O3 LAL -.00
RP 108.78 LAP -3.39

RC 135,313 GL 52.95

PLANE TCX_ENTRIC CONIC

C] 52,_O| VHL 7.L;_5

LNCH AZMTH LN(_H T_ME
39.21 13 56 28

140.79 2} 5 36

39.21 13 56 28

140.79 2} 5

39.21 13 56 28

140.79 23 5 _W_

OISTAN(E 410.319

LOL 154.21 VL _7.477 GAL -5.01 AZL 77.94 HCA 196.29 ,94A

LOP 350.15 VP 37.443 GAP 5.85 AZP 101.69 TAL _04.04 TAP

GP -60.90 ZAL 112.74 ZAP 116.79 ETS _9_.29 ZAE |08.51 ETE

127.84 ECC .]7996 INCI2.J6J5 VI }0.099

40.33 RCA 104.84 APO ]50.85 V2 34.837
214.75 ZAC 110.57 ETC 191.09 CLP-157.90

OLA 56.19 RAL }50.69 RA0 6568,9 EL 13.174 PTH 2.41 VHP 8.797 OPA -51.08

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM

4585,66 -23.63 222.10 _43.66 37,40 15 12 54 3985,7

2964._ -23.62 91.19 _43.64 37.40 23 55 0 2364,7

4585,66 -23.63 2_.I0 243,66 37.40 15 12 54 3985.7

_964.6_ -23.62 91.19 243.64 37.40 23 55 0 2364.7

4585.66 -23,63 222.10 243.66 37.40 15 12 54 3985.7

2964.68 -2}.6_ 91.19 243.64 37.40 23 55 0 2364.7

DIFFERENTIAL CORRECTIONS

TOE 2.1062 TRA-2.}443 TC3-1.0768 8AU .7638

ROE .7244 RRA -.1606 RE3 -.1958 FAU .03342

FOE 1.O990 FRA -.7035 FC3 -.5542 B.._P 1_957

BOE 2._27} 8RA 2.}498 BE3 1.0944 FSP -447

MIO-COURSE EXECUTION ACCURACY

SGT 4046.! S(,R 680.0 SG3 134.0

_T .786_ RRF .9070 RTF ,9641

S_B 410_.9 R"Z3 .2275 RI} .967_

•_I 4081.7 _2 416.2 THA 7.6]

RAP 47.51 EC( ].859]

IN] 2 LAT IN] 2 LONG

-29.89 216.92

-29.87 86.P2

-29.89 216.92

-29.87 86.02

-29.89 216,92

-29.87 86.02

ORBIT 0ETERMINATION ACCURACY

ST ]348.4 5R 578.6 55 701.0

CRT .9125 CRS -.9773 CST -.9784

LSA 2134,7 MSA 256.5 SSA ].7

ELI 2019,7 EL2 228.4 ALF 15.)6
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69 J

LAUNCH _AT[ fEB 23 1969 FLIGHT TIME 142.00 ARRIVAL DATE JUL 15 1969

CISTANCE 416.1P6

LOL 154.21 VL 27.427 GAL -4.74 AlL 79.81HC4 199.40 .944 127.51 ECC .18045 INC10.1919 vI 30.099

LO@ 35].32 VP 37.414 GAP 6.07 ATP 99.62 TAL 202.52 TAP 41.92 RCA 104.50 APO |50.52 V2 34.846

GP -55.3! 7AL i14.64 ZAP 121.16 ETS 30i.13 ZAE 112.60 ETE 215,15 2AC 113.81ETC 192.79 CLP-|56.48

HELIO(.ENTRIC CONIC

RL |4_.03 LAL -.[)O

RP 10_.75 LAP -3.31

RC 137.625 GL 49.33

PLANE TOCENTRIC CONIC
C3 40.665 VHL 6.377 CLA 53.43 RAL 354.77 RAO 6568.6 VEL 12.729 PTH 2.31 VHP 7.883 0PA -45.19 RAP 43.19 ECC 1.6692

LNCH A_MTH LN(H TIP4E L-r TXME INJ LAT [NJ LONG INJ RT A.'_( INJ AZ'NTH INJ TII4E _ CST TIN INJ 2 LAT INJ Z LC_NG

42.60 14 27 22 4502.64 -26.02 215.85 243.53 41.53 15 37 24 3902.6 -31.88 210.02

137.40 23 12 17 2922.45 -26.01 89.59 243._ 41.53 24 0 59 2322.5 -3i.86 83.77

42.60 14 22 22 4502,64 -26.02 215.85 243.55 41.33 15 37 24 3902.6 -31.88 210,02

137.40 2] 12 17 2922.45 -26.01 89.59 243.53 41.53 24 0 59 2322.5 -31.86 83.77

42.60 14 22 L:_ 4_K}_.64 -_6.02 215.85 243.55 41.53 13 37 24 3902.6 -31.88 210.02

137.40 2] 12 17 2922,45 -26.01 89.59 243.53 41.53 24 0 59 2322.5 -31.86 83.77

CIFFERENTIAL ((IRRIECTIONS MI0-COUR51E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TCE 1.9008 TRA-2.1471 TC3-1.4983 BAU .8287 .S_T 4129.3 ._ 748.6 ._3 154.6 ST 1965.6 SR 602.6 55 713.8

ROE .6641 RRA -.1834 RE3 -.2803 FAU .03973 RRT .8404 _ .9442 RTF .9363 CRT .9290 CRS -.9875 (ST -.9756

FeE I.I154 FRA -.6748 RE3 -.84§9 BSP 13319 5_8 4196.6 R_3 .2452 R13 .9600 LSA 2|61.9 MSA 249.7 SSA 4.6

BCE 2.0]35 BRA 2.1549 BE3 1.5243 FSP -521 S(;I 4177.4 ._2 401.0 THA 8.74 ELI 2044.7 EL2 214.3 ALF 16.08

LAUNCH DATE FEB 23 1969 FLI_T TIME 144.00 ARRIVAL CATE JUL 17 1969

HELIC_ENTRIC CONIC 0ISTANCE 422.060
RL 148.03 LAL -.00 LOL |_4._1 VL 27.377 GAL -4.46 AZL 81.25 H(:A 202.53 SMA 127.17 EC( .IBIOB IN( 8.7498

RP 108.72 LAP -].34 LOP 556.50 VP 37.386 GAP 6.29 AZP _.09 TAL 200.98 TAP 43.51 REA 104.14 APO J50.20

RE I]9.923 GL 45.99 GP -50.29 ZAL 115.89 ZAP 125.77 ETS 302.97 7AE 115.93 ETE 214.27 Z_C 116.72 ETC 19].26

PLANETOCENTRIC CONIC
C3 ]3.]3J VHL 5.773 0LA _1.0_ RAL 3_8.7_ RAO 65_.3 VEL |2.4_ PTH 2.25 vHP 7.295 DPA -59.86 RAP 43.79 ECC J.54_5

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A.f_ INJ AZNTH INJ TIN_ PO=CST TIM INJ 2 LAT INJ 2 LONG
45,56 14 47 6 4432.17 -27.58 210,16 243.77 45.16 16 0 58 3832,2 -33.06 203._I

134.44 2] 19 5 2892.46 -27.57 _8,2_ 243.75 45,15 24 7 17 2292.5 -]3.04 81.B9

45,56 14 47 6 4432.17 -27.58 E|0.i6 243.77 43.16 16 0 58 38_2.2 -]_.06 20].81
J]4.44 23 19 5 2892.46 "27.57 88.23 243.75 43.15 24 7 17 2292.5 -33.04 81.89

45.56 14 47 6 4432.17 -27.58 210.16 243.77 43.16 16 0 58 3832.2 -33.06 203._1

134.44 23 19 5 2892.46 -27.57 88.23 243.75 43.|5 24 7 17 2292.5 -33.04 81.89

CIFrERENTIAL CCRR[CTIONS MI0-COURSlE EXECUTION ACCURACY ORBIT 0ETERMINAT!ON ACCURACY

T0E 1.7920 TRA-I.9_01 TC3-1.9008 gAU .8_9_ SGT 4178.7 _ 750.7 ._F_3 169.9 ST 200_.I _ 605.2 SS 731.5

ROE .6051 RRk-.15_3 RC3 -.3270 rAU .04360 RRT .8456 RRF .949! RTF .9467 (RT .9369 CRS -.9921 CST -.9732

FDE 1.1333 FR4 -.fl984 RC3-1.1323 B$,P 12918 ._ 4245.6 R23 .2647 R13 .9506 LS_ 2204.7 MSA 247.1 SSA 5.6

BOE 1.8914 BR_ 1.9563 Be3 1.9268 F.SP -535 .5_I 4227.0 S(;2 _.l THA 8.72 ELI 2084.3 EL2 203.5 ALF 15.94

Vl }0.099

V2 )4,855

CLP-356.20

L_UNCH D_TE FEe 23 1969 FLIGHT TIME 146.00 _RRIVAL O_TE JUL 19 _969

HELIOCENTRIC CONIC

RL |48.03 L_L -.00

RP 108.69 L}P -3.]0

RC 142.207 GL 42.93
PLANE TOCENTRIC CONIC

C3 2_.]27 VHL 5.322

LN(H A_MTH LNCH TIME

48.]4 15 10 41

131.86 23 26 0

48.14 15 I0 41

13J._6 _] 26 0

_8.14 15 10 41

I]1.86 23 26 0

DIFFERENTIAL CORRECTIONS

TDE 1.6795 TRA-I._I04

ROE .5180 RR_ -.1150

FOE 1.1015 FRA -.5170

6_E 1.7656 BRA 1.8155

01STANCE 427.929

LOt. 154.21 VL 27.327 GAL -4.18 AZL 82.36 H(* 205.67 SM_ 126._ ECC .18185 IN( 7.6436 vJ 30.099

LOP 359.68 VP 37.359 GAP 6.5! AZP 96.9(} TAL 199.4] T_P 4_.11 RC_ 103.77 _PO 149.90 V2 34.865

GP -45.83 Z_L 116.58 Z4P 129.7! ET5 )04.30 2AE 118.64 ET£ 212.81Z_C 119.40 ETC 195.17 CLP-|56.49

CLA 49.0] RAL 2.54 RAC 656_.] VEL 12.235 PTH 2.20 VHP 6.911 OPA -35.04 R4P 43.05 ECC 1.4661

L-I 71ME INJ LAT INJ LONG INJ RT AS_ INJ _ZMTH INJ TIME PC) CST TIM INJ 2 L}T INJ 2 LONG

4371.62 -28._8 205.06 244.33 48.30 16 23 32 3771.6 -33.71 19_.30

2_71.34 -28.56 87.15 244.31 48.29 24 13 51 2271.3 -33.70 80.39

417J.62 -28.58 _5.06 244.33 48.30 16 2] 32 3771.6 -33.71 19_.30

2871.]4 -28.56 87.]5 244.]1 48.29 24 13 51 2271.3 -33.70 _0.39

4371.62 -28.58 205.06 244.33 48.30 16 23 ]2 3771.6 -33.71 198.)0

2871.34 -28.56 87.15 244.31 48,29 24 13 51 2271.3 -33.70 _0.39
MI0-COURSE EXECUTION ACCURACY CR_IT 0ETERMINATION ACCURACY

TC3-2.3576 BAU .9039 .%T 4289.8 .T,GR 735.9 S(;3 185.0 ST 2017.4 SR 583.1 55 726.0

RE] -.3722 FAU .04764 RRT .85_3 R_" .9495 RTF .9421 CRT .9413 ORS -.994] CST -.9717

FC3-1.4560 6SP 13537 .S(.e 4352.4 R23 .2652 RI3 .9456 LS_ 22139.0 MS_ 239.2 S$A 6.7

6C_ 2.]868 FSP -604 S_I 4336.0 ._2 377.2 THA 8.41 ELI 2091.4 EL2 189._ _LF 15.]5

L_UNCH 047E FEe 2] 19_9 FLIGHT TIME 148,(]0 ARRIVAL DATE JUL ZI 1969

DISTANCE 433.795

-3.88 AZL 83.24 I._A 208.83 SMA 126.51 ECC .18274 IN( 6.7640 vl _.099

LNO4 _2_4TH
50,]9

129.61

50.39

129.61

50.39

129.61

HELIOCENTRIC CONIC

RL 148.0_ LAL -.00 LOL 154.21 VL 27.277 G_L

RP 108.66 LAP -].26 LOP 2.86 VP 37.332 GAP 6.74 AZP 95.93 TAL 197.87 TAP 46.69 RC_ 103.39 APO 149,63

RC 144,478 GL 40.14 GP -41.90 ZAL 116,76 2AP 133.28 ETS _O5.36 2_ 120.83 ETE 211.10 2AC 121.92 ETC 192.81

PLANET(X:ENTRIC CONIC
C] 24.7L:_0 VHL 4.972 OLA 47.29 RAL 6.2_ R_O 6568.0 VEL 12.087 PTH 2.16 VHP 6.662 0P_ -)0.69 RAP 42.80 ECC 1.406#

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 42'14TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15 ]3 15 4319.02 -29,21 200.52 245.23 50.99 16 45 14 3719,0 -34.04 193.44

_3 33 13 2856.42 -29.20 86.30 245.21 _0.98 24 20 50 2256.4 -34.02 79.Z2

15 33 15 4119.02 -29.21 200.52 _45.23 50.99 16 45 14 3719.0 -34.04 193.44

23 33 13 2856.42 -29.20 86.30 245.21 50.98 24 20 50 2256.4 -]4.02 79.Z_

15 33 15 4319.02 -29,21 2"00.52 245.23 50.99 16 45 14 3719.0 -]4.04 193.44

23 _3 13 2856.42 -29.2_ 86.30 241.21 50.98 24 20 50 2256.4 -34.02 79.22

DIFFERIENTIAL CCIRR_CTIONS ORBIT _TERMINATION ACCURACY
ST 2034.8 SR 562.0 SS 7)H.7

TOE 1.6022 CRT .9451 CRS -.9960 C$T -.970_

ROE .4852 LSA 2217.@ MS_ 232.6 55_ 7.9
r_£ 1.06_6
BDE 1.6741 ELI 2103,5 EL2 177.7 ALF 14.74

MI0-OOU_S( £W_CUTION *CCUR_CY

TR_-I.f_ TC3-2.B078 B4U .9371 5&T 4387.7 S(,R ?08.6 ._3 196.0

RRA -.I094 RC3 -.3959 FAU °OSOll RRT ,8552 RRF" .9432 RTr .9373

FRA -.4549 FC]-1.7_49 BSP 11900 SC_ 4444.6 R23 .2626 R13 .940]

BRA 1.6732 Be3 2.8356 FSP -645 SC.I 4429.7 SG2 363.9 THA 7.92

V2 34._75
(LP-157.O_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4. 1968-69)

LAUNCH DATE FEB 73 1969 FLIGHT TIE 15D.0D ARRIVAL _AT[ JUL 23 1969

HELIOCENTRIC CONIC DISTkNCE 439.654

RL |48.03 LAL -.00 LOL 154.2| VL ?7.227 GAL -3.56 AZL 63;96 HCA

RP 108.63 L*P -3.20 LOP 6.05 VP 37.305 GAP 6.97 AZP 95.13 TAL

RC 146.734 GL 37.58 GP -38.45 ZAL 116.47 ZAP |36.49 ETS _06.23 ZkE
PLANETOC[NTRIC CONIC

C| Z?.O|O VHL 4.6910LA 45.8| RAL 9.97 RAO 6567.9 VEL |1.975 PTH

LNCH ATMTH LNCH Tilt[ L-I TII4C INJ LAY INJ LONG

52.35 15 55 O 4272.89 -29.60 196.50

127.65 23 40 56 2845.87 -29.59 85.65

52.35 15 55 O 4272.89 -29.60 196.30

127.65 23 40 56 284fl.87 -29.59 85.65

52.35 lfl 55 O 4272.89 -29.60 19_.50

127.65 23 40 56 2845.87 -29,59 85.65

CIFFERENTIAL CORRECTIONS

TOE 1.5447 TRA-J.fl300 TC3-3.2564 8AU .96fi6

ROE .4430 RRA -.O853 RC3 -.4058 FAU .05145
FOE 1.0184 FRA -.3633 FC3-2.0237 8SP 1420l

eoE 1.6070 8RA 1.5324 8C3 3.2816 FSP -671

2|1,98 SHA

196.28 TAP

122.60 ETE

126.|8 ECC .18377 INC 6.8448 V| 30.099

46.27 RCA 182.99 APO 149.37 v2 34.885

209.33 ZAC 124.33 £T( 192.33 CLP-157.83

2.13 VHP 6.506 0PA -26.77

INJ RT A_ INJ A5NTH INJ TIME PO CST TIN

246.47 53.29 17 6 13 3672.9

246,46 53.28 24 28 22 2245.9

246.47 53.29 17 6 13 3672.9

246.46 53.28 24 28 22 2245.9

246.47 53.29 17 6 15 5672.9

246.46 53,28 24 28 22 2245.9

RAP 42.94 ECC 1.3622

INJ 2 LAT INJ ? LONG

o54.16 189.17

-34.15 78.32

-34.16 189.17

-34.15 78,32

-34.16 189.17

=34.1fi 78.32

ORBIT OETEI_4INATION ACCURACY

ST 2052.8 SR 543.0 SS 708.1

CRT .9489 ORS -.9973 CST -.9688

LSA 2226.9 NSA 226.2 SSA 9.3

ELI 2116.9 EL2 166.1 kLF 14.18

NIO-CCt_,_E EXECUTION ACCURACY

S6T 4481.3 sO_ 678.3 s63 203.7

RRT .B304 RRF .9325 RIT .9328

S_ 4532.3 /_3 .2552 RI3 .9354

_1 4518.3 _2 353.9 THA 7.38

LAUNEPI DATE FEB 23 1969 FLIGHT TIME 152.00 ARRIVAL OAT? JUL 25 1969

HKLIOCENTRIC CONIC

RL 148.O3 LAL -.{30

RP IO8.59 LAP -3.13

RC 148.977 GL 35.21

PLANETOCENTRIC CONIC

C_ 19.909 VHL 4.462

LNO4 AZNTH LI_H TIME
54.05 16 16 I0

125.95 23 49 16

54.05 16 16 10

125.95 23 49 16

54.05 16 16 JO

125.95 23 49 16

0ISTAN(E 443,506

LO- 154.21 VL 27.177 GAL -3._7 kS_ 84,56 HCA

LOP 9.23 VP 37,279 GAP 7.20 AZP 94.43 TAL
GP -35.41 ZAL 115.78 ZAP 139.39 £T$ 306.96 2kE

215.15 _A

194.68 TAP

124.02 ETE

125.85 £CC .18493 IN<: 5.4407

49.83 RCA 102.58 APO 149.13

207,58 2A( 126.65 ETC 191.80

Vl 30.099

v2 34.897
(LP-158.67

OLA 44.55 RAL 13.67 RA0 6567.8 VEL 11.887 PTH 2.11 VHP 6.416 0PA -23.23 RAP 43.39 ECC 1.3276

L-I TINE INJ LAT INJ _ INJ RT ASC INJ AS"NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

4232.14 -29.84 192.93 248.04 53.25 17 26 43 _632.1 -34.16 185.41

2838.48 -29.83 85,16 248.03 53.24 24 36 34 2238.5 -34.15 77.64

4232.14 -29.84 192.93 248.04 55.25 17 26 43 _632.1 -34.16 185.41

28_8.48 -_J.83 85.16 248.03 55.24 24 36 34 LP'_38.5 -34.15 77.64

4232.14 -29.84 19'_.93 248,04 5fl.25 17 26 43 _632.1 -34.16 185.41

2838,48 -29.83 85.16 248.03 55.24 24 36 34 22_.5 -34.15 77.64

ORBIT OETERNIN_TION kCCURACV

ST 2069.9 SR 527.1 SS 694.3

CRT .9532 CRS -.9984 CST -.9675

LSA 2235.2 MSA 219.4 5SA 10.7

ILl 2130.3 EL2 154.8 ALF J3.72

OIFFER1KNTIAL CCRRECTION8

TOE 1.4998 TRA-1.3915 TC3-3.7049 BAU .9920

ROE .4095 RRA -.0646 RC3 -.4072 FAU .05196

FOE .9677 FRA -.2690 FC3-2,2596 8SP 14499

80E 1.5546 _A 1.3930 8C3 3.7273 FSP -687

NIO-(.Ct_ EX_'CUTION ACCURACY

S_T 4374.4 S(,R 649.6 SG3 208.9

RRT .8432 RRF .9184 RTF .9291

4620.3 R23 .2427 RI3 .9313

_1 4607.3 SG2 346.8 THA 6.87

L4UNCH 0ATE FEB 23 1969 FLIGHT TIME 154.00 ARRIVAL DATE JUL ?7 1969

HELIOCENTRIC CONIC

RL 148.03 LAL -.O0

RP 108.56 LAP -3.05

RC 151.704 GL 37.99

PLAN£TOCENTRIC CONIC

C3 |8.741VHL 4.2710LA 43.45 RAL

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

55.55 16 36 58 4195.93 -29.97

124.45 0 2 13 2833.44 -29.96

5fl.fi5 16 36 58 4195,93 -29.97

124.45 O 2 13 2833.44 °29.96

55.55 16 36 58 4195.93 -29.97

124.45 O 2 13 2833.44 -29.96
CIFFERENTIAL CCRR_CTIONS

T0E 1.4635 TRA-1.2509 TC3-4.1503 8AU 1.0169

ROE .3827 RRA -.0468 RC3 -.4029 FAU .O5183
FOE .9131 FRA -.1745 FC3-2.4597 8SP 14_05

O0E 1.5127 8RA 1".2518 BC3 4.1698 FSP -698

0ISTANCE 451.348

LCL |54.21 VL 27.127 GAL -2.94 AZL 85.0_ HCA 218.31 SMA 125,53 ECC .18623 INC 4.9249 Vl 30.099

LCP 12.42 VP 37.253 GAP 7.43 AZP 93.87 TAL 193.87 TAP 51.36 RCA 102.15 APO |48.91 v2 34.908

GP -37.75 ZAL 114.71 ZAP 142.01ETS 307.56 ZAE 125.17 ETE 205.92 2AC 128.93 ETC 191.27 (LP-159.56

17.41RA0 6567.7 VEL 11.816 PTH 2.09 VHP 6.374 0PA -20.03 RAP 44.10 ECC 1.3807

INJ LONG INJ RT AS_ ZNJ A_TH INJ TIME PO CST TIH INJ 2 LAT INJ ? LONG

189.76 249.92 56.93 17 46 54 3595.9 -34.09 182.08

84.81 249.91 56.92 0 49 27 22_3.4 -34.08 77.13
189.76 249.92 56.93 17 46 54 3595.9 -34.09 182.08

84.8J 249.91 56.92 0 49 27 2233.4 °34.08 77.13

189.76 249.92 56.93 17 46 54 3595.9 -34.09 182.08

84.81 249.91 56.92 0 49 27 2233.4 -34.08 77.13

HI0-COURSE EXECUTION ACCURkCV ORBIT 0[TERNINATION ACCURACY

_T 4665.4 S_R 624.1 S_3 212.0 ST 2084.9 SR 514.2 SS 677.6

RRT .8339 RRF .9012 RTF .9260 CRT .9581 CRS -.9991 CST -.9663

St_ 4707.0 R23 .2261 RI3 .9279 LSA 2241.7 NSA 212.1 SSA 12.2

5G1 4694.5 SG2 342.3 THA 6.40 ELI 2142.6 EL2 143.3 ALF 13.35

L_UN_H _ATE FEB Z3 1969 FLIGHT TIME |56.00 ARRIVAL DATE JUL 29 1969

HELIOCENTRIC CONIC

RL 148.03 L_L -.0(3

RP 108.52 L_P -2._6

RC 153.416 GL 30.gO

PLANE TOE_NTRIC CONIC

C3 16.898 VHL 4.111

LNV.PI A_dTH LNCH TIME
56.89 16 57 36

123.11 0 12 0

56.89 16 57 36

123.11 0 I2 0
56.89 16 57 36

123.11 0 12 0

OISTA_E 457.182

LCL 154.21 VL 27.077 GAL -2.61 AEL 85.52 HCA 221.49 SHA 125.21 ?CO .18768 IN<: 4.4763 Vl 30.099

LOP 15.61 VP 37.228 GAP 7.66 A5P 93.36 TAL 191.44 TAP 52.93 RCA 101.71 APO 148.71 V2 34.920
GP -30.40 ZAL 113.29 ZAP 144.38 ETS 508.04 2AE 126.09 ETE 204.37 ZAC 131.17 ETC 190.76 (LP-I60.4_

OLA 42.49 RAL 21.22 RA0 6567,7 _IEL 11.759 PTH 2.08 VHP 6.369 0PA -17.11

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIN

4163.54 -30.02 186.92 252.12 58.39 18 7 0 3563.5
2830.33 -50.01 84.57 252.11 58.38 0 59 10 2230._

4163.54 -30.02 186.92 252.12 58.39 18 7 0 3563.5

2830.33 -30.01 84.37 252.11 58.38 0 59 10 2230.3
4163.54 -_0.02 186.92 252.12 58.39 18 7 0 3563.5

2830.33 -30.01 84.57 252.11 58.38 0 59 10 2230.3
DIFFERENTIAL CORRIECTIONS

TOE 1.4371 TRA-I.I039 TC3-4.5_00 BAU 1.0_85

ROE .3624 RRA -.0307 RC3 -.3926 FAU .05101

FOE .8603 FR_ -.0788 FC3-2.6134 8SP 1_028

8OE 1.4821 _RA 1.1043 BC3 4.5968 FSP -697

MIO-CC_ £XECUTI041A_CURACY

SGT 4748.1 .S_ 602.3 ._,3 213.0

_T .8212 RIW ,8809 RTF .9230

5G_ 4786.2 R23 .2086 R13 .9246

S_1 4773.9 S_2 341.8 THA 5.90

RAP 45.01ECC |.2781

INJ 2 LAT INJ 2 LONG

-33.96 179.12
-33.95 76.7_

=33.96 179.17

-33.95 76.7_

-33.96 179.12

-33.95 76.78

ORBIT OETEI_4INATION ACCURACY

ST 2101.7 5R 505.6 SS 661.2

CRT .9636 CRS -.9994 CST -.9650

LSA 2251.2 MSA 204.8 SSA 13.8

ELI 2157.6 £L2 131.6 ALF 13.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-691

LAUNCH _ATE FEe 73 J969 FLIGHT TIME |5d.[10 ARRIVAL CAT[ JUL 3} 1969

HELILhCENTRIC CONIC OISTANCE 463.004

RL 148.03 LAL -.00 LL'_. 154.21 VL 27.027 GAL -2.27 AZL 85.92 HCA 224.66 5MA 124.89 ECC .18928 INC 4.0805 V! 30.099

RP 108.48 LAP -2.87 LOP J8.80 VP 37.203 GAP 7.90 ATP 92.90 TAL 189.80 TAP 54.46 RCA 101.25 APO 148.53 V2 34.932

RE 155.612 GL 28.90 GP -28.}3 ZAL III.56 ZAP 146.54 ET5 308.38 ZAE J26.85 ETE 202.94 ZAC 133.39 ETC 190.26 CLP-161.41

PLANE TCwCENTRIC CONIC

C3 15.807 VHL 3.976 CLA 41.64 RAL 25.12 RA0 6567.6 VEL If.T1} PTH 2.06 VHP 6.392 CPA -14.46 RAP 46.09 ECC 1.260!

LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.10 17 18 16 4134.40 L30.01 184.36 254.62 59.66 18 27 11 35)4.4 -3).79 176.47

121.90 0 22 30 2828.99 -!43.EK] 84.45 254.6J 59.65 1 9 39 2229.0 -33.78 76.56

58.10 17 18 16 4134.40 -30.01 164.)6 254.62 59.66 18 2? 11 35)4.4 -)3.79 176.47

121.90 0 22 30 2828.99 -30.00 84,45 _54.6I 54.65 1 9 39 2229.0 -33.78 76.56
58.10 17 18 16 4J34,40 -30.0! 184.36 254.62 59.66 18 27 11 3534.4 -53.-79 176.47

121.90 0 22 30 2828.99 -30.00 84,45 254.6! 59.65 l 9 39 2229.0 -3].7_ 76,56
OIFFERENTIAL CORRECTIONS MIC-COURE EXECUTION ACCURACY CRSIT CETERMINATION ACCURACY

TOE 1.4111 TRA -.9550 TC3-5.0055 8AU 1.0609 SGT 4834.0 SGR 584.B SG) 213.0 ST _II0.6 SR 498.6 $5 640.6

ROE .3458 RRA -.0172 RC) -.3825 FAU .04997 RRT ,_O83 _ ,8589 RTF .9_11 (RT .9_94 CR$ -.9990 C5T -.9637

FGE ._035 FRA .0112 FC3-_.7968 BSP 15322 568 4869.] f@'23 .i879 RI} .9224 LSA 2252.7 MSA 196.6 55A 15.5

BGE 1.4529 BRA ,9551 8C3 5.0L:_O1 FSP 3697 5GI 4857.2 ,56_ 34_,6 THA 5.6J ELI 2165.4 EL2 119.3 ALF 12.94

LAUNCH (:}ATE FEB 2} 1969 FLIGHT TIME 160.00 ARRIVAL DATE AUG Z 1969

HELIOCENTRIC CONIC OlSTANC£ 468.816

RL 148.03 LAL -.00 LCL 154._I VL 26.978 GAL -1.9! AZL 86.27H(:A 2_7.84 5HA 124_8 ECC .19105 INC 3.7264 Vl 30.099

RP 108.45 LAP -2.76 LO ° 21.99 VP 17.179 GAP 8.14 AZP 9"_.50 TAL 188.15 TAP 55.99 RCA 100.78 APO 148.38 v2 34.945

RC 157.792 GL 26.98 GP -26.50 ZAL lG9'54 lAP 148.51 ET5 _8.60 ZAE l_7.47 ETE L_01.64 ZAC 135.60 ETC 189.80 CLP-162.34

PLANE TOCENTRIC CONIC
"C) 14.921 VHL 3.863 OLA 40.86 RAL 29.I4 RAO 6567.6 VEL 11,675 PTH _.05 VHP 6.439 0PA -12.02 RAP 47.3} ECC 1.2456
LNCH AZMTH LNCH TIME L-| TIM_ INJ LAT INJ LONG INJ RT AS(: INJ A2'MTH INJ TIME PO (57 TiM INJ 2 LAT INJ 2 LONG

59.22 J7 39 11 4107.87 -29.94 I82.O2 257.41 60.78 18 47 39 3507,9 -33.58 174.O5

IL_0.78 O 33 37 2829.56 -29.9_ 84.45 _57.4! 60.77 ! _mO 47 2229.6 -3].57 76.48
59.22 17 39 II 4107.87 -29.94 18Z.O_ 257.4I 6,0.78 18 47 39 3507.9 -35.58 174.O5

120.78 0 53 }7 2829.56 -29.93 84,45 257.41 60.77 I L_O 47 2229.6 -33,57 76.48

59.22 I7 _9 11 4107,87 -29.94 182.02 257,4I 60.78 18 47 39 3507.9 -33.58 174.05

120.78 0 33 37 Z829.56 -_9.93 84,45 Z57.41 60.77 | _ 47 2229.6 -35.57 76.4H

GIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT O£TERMINATION ACCURACY

TOE 1.}86_ TRA -.SOOB TC_-5.4119 BAU 1.0821 SC.T 4916,8 5GR 570.9 56} _11.9 5T 21_).2 SR 493.7 55 617._

RGE .3328 RRA -.0051RC3 -.3710 FA_ .04862 RRT .7941 RRF .8353 RTF .919_ CRT .9752 CR$ -.9975 CST -.9620

FOE .7465 FRA .0972 FE3'2.821! 852 15621 S{.B 4949.9 R"_3 .1666 R13 .9209 LSA 2248.4 MSA 188.2 55A 17.4

8CE 1.4256 8RA .8009 BC} 5.4_46 FSP -695 ..%,1 49}7,8 5G2 }45.5 THA 5._9 ELI 2167.5 EL2 106.4 ALF 12.87

LAUNCH GATE FEB 23 1969 FLIGHT TIME 162.00 ARRIVAL GATE _UC 4 _969

HELIOCENTRIC CONIC _IST_NCE 474.615

RL 148.0] LAL -.I_O LC_. 154.2| VL 26.929 GAL -l.55 AIL 86.59 HCA 2}1 .02 SMA I_4.27 [CC .J _99 INC }.4(_61 Vi _0.099

RP I08.41 LAP -2.65 LL"W} 25.|8 VP }7.156 GAP 8.59 AlP 92.14 TAL 186.49 TAP 57.51 RCA lPO.?9 APO 14_.26 V_ ]4.957

RC 159.953 GL 25.|1 GP -_4.88/AL 107._5 IAP |50.3! ET5 3_8.69 ZAE ]27.9_ ETE 200.45 ZAC |37.82 ETC 189.35 CLP-163.26

PLANETO(ENTRIC CL-_NIC

C3 14.209 VHL }.769 CLA 40.I_ RAL 5}.28 RAG 6567.6 VEL JI.644 PTH 2.04 VHP 6.504 CPA -9.7_ RAP 48.70 ECC 1.2}]H

LNCH AZMTH LNCH TIME L-I TIM([ [NJ LAT [NJ LONG INJ RT ASC INJ AIMTH INJ TIME _5 CST TIM INJ _ LAT ]NJ ? LONG

_3.50 18 0 32 4083.43 -29.80 179.85 260.49 61.78 19 8 35 34H3.4 -53.31 171.83

119.70 0 45 16 283_.28 -29.79 84.59 260.48 61.77 1 32 28 2237.3 -5).30 76.57

60.}0 ]8 0 32 4083.43 -29.80 179.85 260.49 61.7_ 19 _ 35 3483.4 -3_.31 171.83

119,70 O 45 16 ?d32.28 -29.79 84,59 260.48 61.77 1 37 28 22_2.3 -33.30 76.57

60.30 18 0 52 4083.4} -29.80 179.85 280.49 61.78 19 _ 35 3483.4 -33.31 |7J.83

119.70 0 45 16 2832.28 -29.79 84,59 260.48 61,77 1 32 28 7232.3 -33.30 76.57

CIFFERENTIAL CORRECTIL_NI5 MIC-CL_JR5[ EXECUTION ACCURAC_

TCE 1.3612 TRA -.6389 TC3-5.7906 _AU I.I0_1 5{,T 4995.1 S6R 560.4 SG3 209.8

RCE .3228 RRA .1"E}63 RC_ -.3588 FAU .04704 RRT .7788 RRF .8109 RTF .9|9(_1

r0£ .6899 rRA .180} FC3-2._662 _52 15875 568 5026.5 R'_3 .1461 RI} .9199

_021.399,0 _RA .6389 8C3 5.8017 F$P -6_7 561 5014.2 SG_ 5._.2 THA 5.02

LAUNCH GATE FEB 23 1969 FLIGHT TIME 164.00

HELIOCENTRIC CONIC CISTANCE 480.401
RL 14_.0] LAL -.00 LOL 154.21 VL 26.88.O GAL -1.17 AZL 86.89 HCA 234.2! SMA 17}.97 ECC .19517

RP lob.}7 LAP -2.52 LOP 28.}7 VP 37.132 GAP 8.64ALP 91.82 TAL 184.82 TAP 59.0_ RCA 99.78

RE 162.097 GL 23.27 CP -23.4_ ZAL 104.71 ZAP 151.97"ET5 _8.65 7AE 128.41ETE 199.5_ 7AC 140.94

PLANETC'CENTRIC CONIC

C3 t3.649 VHL 3.695 GLA _9.40 RAL 37.53 RA_ 6567.5 VEL 11.620 PTH 2.04 VHP 6.585 CPA -7.72

LNCH AZMTH LNCH _IME L-_ TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PC' CST T_M

61.]8 16 22 30 4060.48 -29,58 177.78 263.83 62.69 19 _J 10 5460,5

118.62 0 57 15 : 28_7.59 -29.57 84,91 263.82 62.68 J 44 33 2237.6

61.38 18 22 30 4060.48 -_9.58 177.78 263.83 62.69 19 5(3 I_3 _4_].5

118.62 0 57 15 2837.59 -29.57 84.91 _6_.82 62.68 J 44 3_ 2237,6

61.38 18 22 30 4060.48 -29.58 177.78 263.85 62.69 19 5G i(_ 3460.5

118.62 0 57 15 2837.59 -29.57 84,9! _6_.82 67.68 J 4_ 33 2237.6

CIFFERENTIAL C_RECTION5 MIO-COURSE EXECUTION ACCURAC_

TGE 1.3346 TRA -.4685 TC3-6.1291 8AU I.IL_['}_ S6T 5067.3 SGR 552.7 503 ?07.(_

RoE ._152 RRA _0174 Re) L.}457 rAu ._45_5 kRT .76_ RRF _7_6_ RTr _9_5
FCE .634_ FRA .2604 FC3-2.8700 BSP 16104 508 5097.4 R'23 .!274 RI3 .9;9_

BCE 1.3713 BRA .4688 _C5 6.1_88 FSP -676 SO! 508_.9 SG? 356.4 TH_ 4.7H

CReIT CETERMINATION ACCURACY

ST 2108.0 SR 490.7 55 593.5

CRT .981_ CRS -.9945 CST -.96PP

LSA 2236.9 MSA 179.8 5SA 19.5

ELI 2162.3 EL2 92,7 ALF 12._9

AREIVAL GATE AUG 6 1969

INC 3.1131 vi 30,099

APO 14_.16 v2 34,970

ETC 188.93 CLP-164.17

RAP 50,J8 ECC 1.2246

INJ 2 LAT INJ 2 LONG

-52.98 169,72

-32.97 76.85

-32.98 169,77

-52.97 76,85

-52.98 169.72

-32.97 76.85

C_CIT CETERMIN_TIC_ _CCURACY

ST 2093.3 5R 4_9.n 55 567.H

C'__T ._ -._96 CST .9574

LSA 2716.6 MSA 17].9 SSA ?1.7

ELI 2]_.3 EL? 76J 3 ALF ]_,!1(]
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE FEB 23 1969 FLIGHT TIME J66.00 ARRIVAL OATE AUG B 1969

HELIOCENTRIC CONZC 0!STANCE 486.174

RL J48.O3 LAL -.00 LC(.. 154.21 VL 26.831 GAL -,77 AZL 87.16 HCA 237.40 SHA J23.67 ECC .19744 rNC 2.8426 VJ 30.099

RP 108.33 LAP -2.39LOP 31.57 VP 37.110 GAP 8.9| AZP 9|.53 TAL 183,|4 TAP 60.54 RCA 99.25 APO 148,08 V2 34,983

RE 164.22| GL 21.46 GP -22.15 ZAL 101.95 ZAP |53.5| ET$ 308.47 ?AE J28.77 ETE |98.4! ZAC !42.26 ETC 188.52 CLP-165.08
PLANETOEENTR[C CONIC

C3 J3.230 VHL 3.637 0LA 38.67 RAL 4!,90 RAO 6567.5 VEL !1.602 PTH 2.03 VHP 6,680 0PA -5.8! RAP 51.76 £CC 1.2!77

LNCH AZNTH LN(H TIIv_ L-I TIldE IN! LAT IN! LCI_; IN! RT AS_ [NJ AZNTH IN! TZNE PO CST TIM IN! 2 LAT IN! 2 LONG

62.49 18 45 13 4038.51 -29.28 175,77 267,43 63.53 19 52 3! 3438.5 -32.58 !67.69

117.51 | 9 21 2845.98 -29.27 85.43 267.42 63.52 | 56 47 2246.0 -32.57 77.35

62.49 18 45 13 4038.51 -29.28 J75.77 267.43 63.53 J9 52 3l 3438.5 -32.56 !67.69

117.51 1 9 2! 2845.98 -29.27 85.43 267.42 63,52 I 56 47 2246.0 -32.51 77.35

62.49 18 45 13 4038.51 -29.28 175.77 267.43 63.53 19 _2 3l 3438.5 -32.56 !67.69

117.5| 1 9 21 2845.96 -29.27 85.43 267.42 63.32 | 56 47 2246.0 -32.57 77.35

0IFFERENTIAL CCRI_CTIONS MIO-COURS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE 1.2984 TRA -.2929 TC3-6.4353 BAU J.J398 SGT 5142.9 SGR 546.9 SG3 203.9 ST 2057.7 SR 486.5 SS 536.J

ROE .3086 RRA .02193 RC3 -.3352 FAU .04355 RRT .7475 _ .7620 RW .9189 CRT .9912 CR$ -.98!6 CST -.9535

F0E .5740 FRA .3348 FC3-2.8498 8SP 16406 _ 5171.9 R23 .1080 R!3 .9!96 LSA 2175.0 HSA 164.4 SSA 24.2

BOE 1.3346 BRA .2943 BC3 6.4442 FSP -670 5(11 5159.2 5(,2 362.2 THA 4.57 ELI 21!3.5 EL2 62,7 ALF 13.20

LAUNCH OATE FEB 23 1969 FLZGHT TIME |68.00 ARRIVAL OATE AUG 10 !969

PIELIO(ENTRIC CONIC

RL 148.O3 LAL -.00

RP I08.29 LAP -2.26

RC 166.326 GL 19.66
PLANETOCENTRIC CONIC

C3 12.943 VHL 3.598

Lh_O"l A_4TH LNCJ_ T|I_

63.67 19 8 52

1|6.33 I 2! 17

63.67 19 B 52

116,33 I 21 17

63,67 J9 8 _2
116.33 I 21 17

OISTANCE 491.931

LOL 1_4.21 VL 26.?83 GAL -.36 AZL 87.41H(A 240.59 SHA 123.37 ECC .19997 INC 2.5904 V! 30.099
LCP 34.77 VP 37.087 GAP 9.17 AZP 91.27 TAL 181.45 TAP 62.04 RCA 9_.70 APO 148.04 V2 34.996

6P -20.99 ZAL 98.98 ZAP 154.93 ETS 308.15 ZAE 129.08 ETE 197.53 ZAC 144.50 ETC 188.12 CLP-165.97

OLA 37.90 RAL 46.36 RAO 6567.5 VEL 11.390 PTH 2.05 VHP 6.788 DPA -4.03
L-| TINE IN! LAT IN! LONG |NJ RT AS( rNJ A2_4TH |NJ TIHE PO CST TIM

4016.83 -28.89 173.76 271.25 64.31 20 13 49 3416.8

2858.19 -28.87 86._ 271.23 64.30 2 8 55 2258.2
4016,83 -28.89 173.76 271.25 64,31 20 15 49 3416,8

2858.19 -28,87 86,22 271.25 64.30 2 8 55 2258,2
4016.83 -28._9 173.76 271.25 64.31 20 15 49 3416.8

2858,19 -28.87 86._Z 271.23 64.50 2 8 55 2258.2
DIFFERENTIAL CORRECTIONS

TOE 1.1587 TRA -.I076 TC3-6.6711 BAU I.J337

ROE ,3045 RRA .0392 RC3 -.3211 FAu .04151

FOE .5180 FRA °4060 FC3-2.7766 BSP 16626

BOE 1,2950 8RA .!143 BC3 6.6788 FSP -637

MIO-COUR$( [XECUTIC_I ACCURACY

SGT 3206.3 S(,R 542.9 SG3 !99.7

RRT .730! RRF .7381 RTF .9195

5234.5 R_3 .0_28 RI3 .9L:_0

SGI 522! .5-S4,2 369.9 THA 4.38

RAP 53.44 £CC 1.2130

IN! 2 LAT IN! 2 LONG

-32.09 165.67

-32.07 78,13

-32.09 165.67

-32.07 78.13
-32.09 165.67

-32.07 78.13

ORBIT OET_RMINATION ACCURACY

ST _J0.9 SR 485,3 $S 506.1

CRT .9951CRS -.9697 CST -.9488

LSA 2123.6 MSA 158.3 SSA 26.7
ELI 2068.| EL2 46.9 ALF 13.52

L_UNCH OATE FEB 23 1969 FLI6HT TIM_ 170.00 ARRIVAL 0ATE AUG 12 1969

HELIOCENTRIC CONIC

RL 148.03 LAL -.00

RP 108.24 LAP -2.1I

RC 168.410 GL 17.88

PLANE TOCENTRIC CONIC

C3 |2.78S VHL 3.576

LNCH AZMTH LNCH TIN_

64,97 19 33 34

11_.03 l 3_ 43
64,97 19 33 34

115.03 I 32 43

64.97 19 33 34

115.03 ! 32 43

0ISTANCE 497,671

LOL 154.21 VL 26.736 GAL .06 A_L 87.65 HC_ 243.78 SMA

LOP 37,97 VP 37.065 GAP 9.45 A_P 9!.04 TAL 179.76 TAP
GP -19.96 ZAL 95.83 ?AP 156.25 ErS 307.68 ?AE 129.35 ETE

123.08 ECC .20273 INC 2.3535 V! 30.099

63.54 RCA 98.13 APO !48.03 V2 35.010
!96,74 ZAC 146.75 ETC 187.72 CLP-166.85

CLA 37.09 RAL 50.88 RA0 6567.5 VEL 1|.583 PTH 2.03 VHP 6.909 OPA -2.39

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIM_ PO CST TIM

3994.82 -28.38 171.69 273.29 65.05 20 40 8 3394.8

2874.93 -28.37 87.31 273.28 65.04 2 20 38 2274.9
3994,82 -28.38 171.69 275.19 65.05 20 40 8 3394.8

2874.93 -28,37 87.31 275.28 65.04 2 _ 38 2274.9

3994.82 -28.38 171.69 275.29 65.05 20 40 8 3394,8

2874.93 -28.37 87,31 275.28 65.04 2 20 38 2274.9

DIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION ACCURACY

T0E 1.2193 TRA .0_25 TC3-6.8362 BAU 1.1696 S_T 5267.9 SGR 542.9 S_3 195.5

ROE .3035 RRA ,05!6 RC3 -._049 FAU .03929 RRT .7116 RRF ,7!82 R1T .9193

FOE .4716 FRA .4797 FC3-2.6608 BSP 16889 SG8 5295.8 R_3 .0862 R13 .9197

BOE I ,2565 BRA .1059 8C3 6.8430 FSP -65_ S_| 5282.2 S_2 380.4 THA 4.22

RAP 5S.19 ECC !.2104

IN! 2 LAT IN! 2 LONG

-31.49 163.60

-31.48 79.22
-31.49 163.60

-31.48 79.22

-31.49 163.60
-31.48 79.22

C_BIT DETERMINATION ACCURACY
ST 1960.1 SR 487.3 SS 484.2

CRT .9975 CRS -.9534 CST -.9441

LSA 2071.0 MSA 155.6 SSA 29.0

ELl 2019.5 EL2 33.5 ALF 13.93

LAUNCH DATE FEB 13 19159 FLIC_T TIME 172.00 ARRIVAL DATE AUG 14 1969

HELIOCENTRIC CONIC OISTAN(£ 503.393

RL 148.03 LAL -.(30 LOt, 154.21 VL 26.688 GAL .50 A?L 87.8? t,_A 246.98 .SMA 122.79 ECC .L_]572 IN( 2.1291 Vl 30.099

RP 108.20 LAP -1.96 LOP 4J.17 VP 37.044 GAP 9.74 AZP 90,83 TAL 178.07 TAP 65.05 RCA 97,53 APO 148.05 v2 35.023

RE 170.474 GL 16,12 GP -19.03 ZAL 92.55 ZAP 157.48 ETS 507.06 ZAE 129.58 £T£ 196.03 ZAC 149.01ETC 187.31 CLP-167.71
PLANETOCENTRIC CONIC

C3 12.7_7 VHL 3.572 DLA 36.2J RAL 55.45 RAO 6_67.§ VEL 11.582 PTH 2.03 VHP 7.04J OPA -.85 RAP 57,03 ECC 1._099

LNCH ATMTH LNCH TIME L-I TIME IN! LAT JNJ LONG IN! RT AS( IN! A_TH IN! TIME PO CST TIM IN! 2 LAT IN! _ LONG

66.42 19 59 29 3971.60 -27.77 169.50 279.49 65.76 21 5 40 3371.6 -30.79 161.42

113.58 I 43 14 2897.20 -27.75 88.79 279.49 65.75 2 31 32 2297.2 -_0.78 80.72

66.42 19 59 29 3971.60 -27.77 169.50 279.49 65.76 21 5 40 3371.6 -30.79 !6!.42
113.58 I 43 14 2897.20 -27.75 88.79 279,49 65.75 2 31 32 2297.2 -_0.78 80.72

66.42 19 59 29 3971.60 -27.77 169.50 279.49 65.76 21 5 40 3371.6 -30.79 J6J.42

113.58 I 43 14 2897_20 -27.75 88.79 _9.49 65.75 2 31 32 2297.2 =30.78 _0,72

OIFF£RCNTIAL CORRECTIONS MI0-COURS£ £XECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

TOE 1.1498 TRA .2913 TC3-6.9361 8AU J.1874 S/.,T 5331._ SGR 539.2 SG3 !9!.4 ST !858.6 SR 481.5 SS 441.3

ROE .2992 RRA .0628 RC3 -.2962 FAU .03763 RRT .6988 RRF' .6958 RTF .9214 CRT .9976 CR$ -.9250 CST -.933l

FOE .4035 FRA .fl416 FC3-2,5§40 8,SP 1703(3 _ 5359,0 R23 .0679 RI3 .9218 LS_ !963.6 MSA 155.8 SSA 31.1

BOE I.I881 BRA .2960 BC3 6,9624 FSP -624 S_I 5345.2 _2 384.7 THA 4.06 ELl !9!9.7 EL2 32.1 ALF _4.49
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JPL TM 33-99 EARTH'VENUS TRAJECTORIES (VOL 4, 1968-69,

LAUNCH DATE: FE:B 23 J969

HIEL IOCIENTR|C CCNIC

RL |48.03 LAL -.00

RP J08,16 LAP -1,_

R( 172.5J8 GL 14.3"1

PLANE TOEENTR l ( CONIC

C3 12.862 VHL 3.586

LNCJ4 ATMTH LNCH T_I,I_

68.06 20 26 46

111.94 J 52 25

68.06 20 26 46

111.94 I 52 25

68,06 20 26 46

111.94 ! 52 ;?5

FL|GHT TINE 174,00

0ISTANCE 509.095

LCL 154.2! VL 26.641 GAL .96 A?L 88.09 HCk 250,18 ._4A 122.5! ECC .20898

LOP 44.37 VP 31.023 GkP 10.04 AZP 90.65 TAL 176.37 TAP 66.55 RCA 96.91

GP -18.19 ZAL 89,15 ZAP 158.63 ETS 306.26 ?AE 129.79 ETE 195.39 ZAC 151.29

OLA 35.26 RAL _.02 Rk0 6567.5 VEL 11.587 PTH 2.03 VHP 7.184 OPA .58

L-| T|NE ]NJ LAT IN| LCNG fNJ RT AS(. f.NJ A214TH IN| TII,_ PO CST TIN

3946.28 -21.03 167.11 283,84 66.45 21 32 32 3346.3

2_6.04 -21.02 90.72 283.84 66,44 2 41 11 2326.0

3946.28 -27.03 167.1| 283.84 66,45 21 32 32 3346.3

2926.04 -27.02 90.72 283.84 66.44 2 41 JI 2326.0

3946.28 -27.03 167.1| 283.84 66.45 21 32 32 3346.3

2926.04 -27,02 90.72 283.84 66.44 2 41 1! 2326.0

ARR[VkL CATE AUG 16 1969

INC 1.9J49 vJ _.099

kPO 148.1! v2 35,O36

E:TC 186.89 CLP-16B.SB

RAP 58.92 E:CC 1.2117

IN| 2 LAT IN! 2 LONG

-29.97 159.06

-29.96 82.67

-29.97 159.06

-29,96 82.67

-29:97 159.06

-29.96 82.67

OIFFE:RENTIAL CCRRECTIONS NI0-CCURSE EXECUTION ACCt,MACY CRBIT DETERMINATION _CC_RACY

TOE: 1.0776 TRA .5066 TC3-6.9822 BAU 1._|6 S_T 5387.7 SC_ 532.6 SG3 186.8 ST J1_3.5 SR 477;5 S$ 407.4

ROE .2975 I;If_A .0754 RC3 -.2832 FJU .03570 RRT .6843 Rfa r .6762 R1T .92_O CRY .9943 CR$ -.8847 CST -.9205

FOE: .3440 FRA _60fl2 FC_-2.4027 8SP 17240 _ 54|4.4 R23 ._56_ RI3 .9"_3 LSA _855.1 HSA 162.2 SSA 32.2
BOE 1.1J79 _A .5122 8C3 6.9879 FSP -612 SGJ 5400.3 SG2 391.1 THA 3.93 ELI 1816.7 EL2 49.2 ALF 15.16

LAUNC_ DATE: FE:B 23 1969 FLZGHT TIME 176.00 ARRIVAL DATE AUG 18 1969

HELIOCE:NTRI( (.ON|C 0|STANCE 514.775
RL J48.03 LAL -,00 LOt. 154.2! VL 26.595 GAL 1.4_ A2'L 88.29H CA 2_3.38 SHA 1L:'2._3 £CC ,21251 ZNC 1.7090 Vl _0.099

RP 108.12 LAP -1.64 LOP 47.58 VP 37,0OZ GAP 10.35 A2'P 90.49 TAL J74_68 TAP 68.05R_C__ 96.25 APQ_ 148.20 v2 35.050

RC 174.540 GL 12.65 GP -|7.43 ZAL 85.67 ZAP 159.70 ETS _05.32 ?JLE J29.98 ETE 194.81_'[ACJ5_.58 £T( 186.44 CLP-!69.43

PLANET(XE:NTRi( ((_I_I_C

C3 13.J06 _ 3.6200LA 34.23 RAL 64.5_RAb 6_67.5 VEL |J.597 PTH t,O_ VHP 7,_3-9 bbA 1.91 RAP (_0.88 _(( 1.2157

LNOq A2'MTH LNCH TII( L-I TINE IN| LAT

69.92 _ 55 4J _J17.52 -26.18
110.08 1 59 ]t9 2962,92 -26,J1

69.92 20 55 41 _917.52 -26.18

110.08 I 59 39 2962.92 -_6.17

69.92 _ 35 4t 39|7.52 -26,18

110.08 I 59 39 296_,92 -L_,J7

OIFFERI[NTIAL CCRR_CTIONS

TOE .9938 TR_ .7304 TC3-6.9_74 BAU 1.2148

ROE .2968 ARk ,0884 RC3 -.2695 F/K! .05377

FOE .2855 FRA .66_O FC3-2.2307 BSP J7447

BOE 1.0372 8RA .7357 8C3 6.9327 FSP -600

I NJLONG INJ RT_AS( INJ A2'I4TH INJ T_M[ PO CST TIN INJ 2 LATINJ 2 LONG

164.44 288,_30 _ 6?.IZ 22 O 59 3317,5 -29.04 J56.43

93.2| 288.30 67.11 2 49 2 2_2.9 -29.03 85.20

164.44 288.30 _. 67--12 22 0 59 3_! 7,5 -29.04 156,43
93.21 288.30 67.|1 2 49 2 2362.9 -29.03 85.20

164.44 288.30 67.12 22 O 59 3317.5 -29,04 156.43

93.21 288.30 67.11 2 49 2 2362.9 -29.03 85.20

MID-COURSE £Y_ECUTICN _CCUR_CY ORBIT OET£RM|P_T/CN _C(UR_C_

SGT 5439,4 SGR 5_6.0 SG3 |81.9 ST 1634,7 SR 472,5 55 376.3

RRT ,6702 J_ .6580 RTF .9248 CRT .9852 CRS _,8268 CST -.9049
S_ 5465.8 _3 ,041| R13 .9250 LSA 1753.6 N8_ 175.9 SSk 32.1

SGI _451 .3 _,2 _K_?.O THA 3._0 ELI 1699.8 EL2 77.9 ALF 15.93

L_UNCH DATE FEB 23 1969 FLIGHT TII, I_ 178.D0 _RRJVAL DATE AUG 20 1969

HIELIOCENTR|C CONIC 0ISTAN_£ 520.429

RL 148.03 LAL -.00 LOL 154.21 VL 26.549 GAL !.93 AZL 88.49 PICA 256.58 SHA 12i.95 E:CC .21634 iN( 1.5098 Vl _.099

RP 108.08 LAP -1,47 LOP 50._9 VP 36,981 GAP 10,67 A?P 90.35 TAL 17_,98 TAP 69.56 RCA 95.57 _PO 148,34 V2 35.063

RE 176.542 GL 10.97 GP -16.74 ZAL 82.15 ZAP 160.71 [TS 504.19 ZAE 1_.14 ETE 194.28 ZAC |55.87 E:TC I85.94 CLP-170.27

PLAI_T(_ENTRIC CONIC

C3 13,500 VHL 3.674 OLA 33.13 RAL 69,01RAO 6567.5 _L 11.614 PTH 2.04 _NP 7,506 OPA 3,J6 RAP 62,90 E:CC 1.2_Z_

LNCH AZNTH LNCH TJI,_ L-I TIN[ INJ L_T _NJ LONG INJ RT AS_ INJ A_eNTH INJ TII,_ PO CST TIN INJ 2 LATINJ 2 LONG

72.05 2! 26 37 3883.65 -25.22 161.37 292.84 67.77 22 31 21 3283.7 -28.00 153.40
107.95 2 4 17 3(X)9.61 -25.L'_0 96.39 292.83 67.76 2 54 27 2409.6 -27.99 88.4Z

72.05 21 26 37 3883.65 -25.22 |6|.37 292.84 67.77 22 ]I 21 3283.7 -28,00 153.AO

101.95 2 4 17 _O9.61 -25.20 _6._J 292.83 62.76 2 54 27 2409.6 -27.99 88.4Z

110.00 3 21 15 2773.30 -3(3.51 I)0,18 294.93 73.78 4 7 28 2173,3 -32.43 71,49

I10.00 I 12 46 3167.96 -Z0.13 106.06 290.25 61,77 2 5 33 2568,0 -23.74 98.78

_IFFER_NTIAL CCRR[CT_ONS M_0-COUR_IE EX_CUTIOI ACCURAC_ ORBIT DE:TERNIN_TZON ACCURACY

TOE .8983 TRA .9664 TC3-6.7928 8AU 1.22_ .SGT 5487.8 _ 5_4.4 SG3 177,0 ST !508,7 .SR 466.5 SS 3§0,5

ROE .2969 RRA o1023 RC3 -.2547 FAU .03185 RRT .6565 RRF' .6415 RTF" .9264 ERT .9665 CRS -.7455 CST -.8869
FOE .22_0 FRA .7242 FC3-2.0425 BSP 17628 SGB 5513.8 R23 ,0397 R|3 .9266 LSA 1605.O NSA 198,7 SSA 31.0

8C,E .9461 _RA .9718 6C5 6.7975 FSP -585 ,SG| 5499.| SG2 40_.3 THA 3.68 EL! 1575.0 E:L_ 114,7 _LF 16.73

LAUNCH OAT[ FEB 23 J969 FLIGHT TIME 180.00 ARRIVAL OAT£ AUG 22 1969

HE:LIOCENTRIE CONIC 0|STAIq¢E 526.056
RL 148.O3 LAL -.00 LCL 154.21VL _6.503 GAL 2,45 k2"L 1_1.68 HC_ 259.79 StAA 121.68 ECC .22050 IN( 1.3!56 Vl _0.099

RP 108.04 LAP -I.29 LOP 54.00 VP 36.961 GAP 11.02 ATP 90.23 T_L 171.28 T_P 71.08 RC_ 94.85 _PO 148.51 v2 35,076

RE J78.523 GL 9.33 GP -|6.|2 ZAL 78.62 ZAP 161.65 _TS _02.87 ZAE 130.29 ETE 193.80 Z_( 158.!8 ETC 185.37 CLP-J71.!O

PLAN[TC(E:NTRIC CONIC
C3 14.O34 VHL 3.749 DLA 31,96 RAL 73._ RAO 6567.6 V_L |1.6_ PTH 2,04 VHP 7._5 OPA 4.32 RAP 64.97 E:(( 1,23J3

LNCH AZMTH LN_ TIME Lo! TIME _NJ LAT |NJ _ INJ RT _,_ _NJ A_MTH JNJ TIME PO CBT TIM |NJ 2 LATINJ 2 LONG
74.53 L_ O 12 3842,03 -24.1_ 157.7| 297.4_ 68.41 23 4 14 3242,0 -26,86 149.79

103.47 2 5 23 _068.84 -24.14 100.46 297.42 68.39 2 56 32 2468.8 -26.85 9_,§4

74.53 _ O 12 3842,05 -24.15 157,7| 297.43 68.41 23 4 14 3242.0 -26,86 149.79

105.47 2 5 23 3068,84 -24,14 100.46 297,42 68.39 2 56 32 2468.8 -26.85 92.54

110.O0 4 7 15 2691.51 -31,9| 74.22 _00.16 77.05 4 52 7 2091.5 -53.57 65.29

!10.00 J 1 2t5 _67.36 -16.82 11|.87 293,63 59.80 1 55 53 2667.4 -20,71 104.90
O_FFE:RI[NT_AL (,C_CTION_ N_O-(OUi_ _11_CUTION ACCURACY ORBIT OE:TEI_IINATION ACCURACY

TDIE .7937 TRA 1.2153 TC3-6,5755 _AU 1,2362 S_T 5529,0 SGR 532.6 ,_3 17J .9 ST 1387.4 SR 459,7 5S 332.0

.2979 RR4 ,|170 RC3 -.2_84 FAU .029_J0 RRT ,6435 RRIr .6_64 RTF .928! CRT .9324 (R$ -.6405 CST -,870_

FOE .1729 FRA ;7818 FC3-1.842| 85P 17743 _ 5554.6 R_3 .0338 RJ3 ,9283 LSA 1480.7 NSA 230.3 5SA 29.J

BOE: .8478 BRA I .2209 BC3 6.3798 FSP -568 5_! 5539.7 s_2 406.8 THA 3.57 ELI !452,9 EL2 158.7 ALF 1 7,38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH 0ATE FEB 23 1969 FLIGHT TIM[ 182.00 ARRIVAL 0ATE AUG 24 J969

H[LIOCENTRIC CONIC

RL 148.03 LAL -.00

RP IO8.OO LAP -1.12

RC 180.483 GL 7.76

PLANE TOCENTRIC CONIC

C3 14.783 YHL 3.845

LNCH AZNTH LNCH TINE
77.52 22 37 54

102.48 2 J J3

77.52 L_ 37 54

102.48 Z I 13
II0,00 4 46 23

IJO.OO 0 55 50

OIFFER1ENTIAL _CTIONS

TDE .675| TRA 1,475| TC5-6.5017 BAU 1.246_

ROE .2992 ARA .I320 RC5 -.Z"Z25 FAU .0_9

FOE .J172 FRA .8381 FCS-I.M55 BSP 179"_0
BO[ .7385 _A 1.4790 _C3 6.505_ FSP -555

DISTANCE 531.651

LCL 154.21 VL 26.458 GAL 2.99 AZL 66.67 H(A 263.00 SMJ 121.42 ECC .22502 rNC 1.1252 Vl 30.099

LOP 57.21 VP 36.941 GAP 11.37 AZP 90.14 TAL 169.59 TAP 72.60 RCA 94.10 APO 148.74 V2 35.089

GP -15.55 ZAL 75.12 ZAP 162.53 ETS 501.35 ZA( 130.43 ETE 193.37 Z4C 160.49 ETC 184.70 CLP-171.93

DLA 50.74 RAL 77.56 RAO 6567.6 VEL 11.669 PTH 2.05 VHP 7.877 CPA 5.39 RkP 67.09 ECC 1.2433

L-I TINE IN| LAT IN| _ IN| RT ASC IN| 4ZNTH |NJ TI_ PO EST TIM IN| 2 L4T IN| 2 LONG

3787.57 -23.00 153.10 302.03 69.03 23 41 1 3187.4 -25.64 145.23

3145._'Z *_.99 105.79 302.03 69.01 2 55 39 2545.9 -2fl.63 97.92

3787.57 -25.00 153.10 _02.05 69.03 23 41 J 3187.4 -2fl.64 145.23

3145.9_ oL_Z.99 105.79 _02.03 69.01 2 53 59 2545.9 -25.63 97.92
2630.J3 -32.76 69.63 305.13 79.64 5 50 13 E050.J -33.84 60.56

3351.I6 -13.89 116.60 297.30 58.45 I 51 41 2751.2 -17.97 109.85

NIO-CCUR$1E [_CUTION JCCURACV ORBIT 0ETERMINkTION ACCURJE_

_T 5569.5 _ 529,6 ,%3 166.9 5T1272.9 SR 451.2 SS 320.0

KWT .6314 RRF .6119 RIT .9_02 CRT .8740 CRS -.5087 C$T -.8595

S_ 5594.4 R25 .O276 R13 .9303 LSA 1361.1H$A 270.3 SSA 26.9

_I 5579.4 SG2 410.0 THA 3.45 ELI 1334.2 EL2 2139.2 ALF 17.66

LAUNO'0 DATE FEB 23 1969 FLIGHT TINE IB4.00 ARRIVAL 0ATE AUG 26 1969

HELIOCENTRIC CCNIC

RL 148.03 LAL -.iX]

RP 107.96 LAP o.94

RC ISZ.4ZE GL 6.25

PLAN[TOCENTRIC CC_|C

C3 15.707 VI.¢ 3.963
LNr..H A274TH LN(H TINE

81.45 23 23 39

98.55 I 47 39

1OO.00 2 40 50

I00.00 I ! 7 4

IIO.OO 5 21 31

llO.OO _ 52 53

OISTAN(£ 557.211

LOL 154.21 VL L_6.413 GAL 3.55 A2'L. B9.06 _ 266.21 _4A 121.15 ECC .22992 IN( .9372 Vl 30.099
LOP 60.42 VP 38,_K_1 GAP ||,75 AZP 90,06 TAL 167.9l TAP 74.13 R(A 93.30 APO 149.01 V2 35.102

GP -|5.03 ZAL 71 .M ZAP 165,35 ET$ L_.6I 2kE 130.56 ETE 192.97 ?AC 162.81 ETC 183.89 CLP-172.75

0LA 29.48 RN. 81.60 RN) 6567.6 VEL lI.?09 PTH 2.06 VHP 8.084 0Pk 6.59 RAP 69.24 ECC 1.2585

L-I TINE IN| LAT ZNJ LONG XNJ RT A_k_ IN| A214TH IN| TIHE PO CST TIM IN| 2 LAT IN| 2 LONG

3"/06.47 -21,78 146.57 _.64 69.63 24 25 25 3106.5 -24.35 138.76

3254.04 -21.76 115.34 5(_.63 69.62 2 41 53 2654.0 -24.34 105.53

3083.79 -25.01 I0|.92 507,85 75.08 3 32 14 2483.8 -27.09 93,73

3351.95 -IB,60 119.23 305.26 66.17 2 12 56 2751.9 -21.66 111.77
2580.34 -55.5! 65.85 _O9.94 81.82 6 4 31 1980.5 -34.08 56.70

342_.17 -/|,If 120,85 S0I.I2 57.46 I 50 l 2828.2 -1fl.32 114.26

CRSIT 0£TE|_P41NATION ACCUR4Cv

ST 1182.9 $R 44J.9 SS 317.0

CRT .7821CRS -.3623 CST -.B61I

LSA 1262.9 N54 315.2 $SA 24.7

ELI 1234.9 EL2 263.8 4LF 17.09

OIFFEf_NTIAL C(3R/_CT IONS

TO( .3464 TRA 1.744I TC5-5.9_139 _AU 1.2545

RO[ .3014 RRA .1477 RC3 -,ZO58 FAU ,02632

rDE .0633 FRA .8896 FC3-|.4507 8SP 180_8

.6240 _RA I .7504 BC3 5.9744 FSP -542

MI0-C.(X_SE E_ECUTION ACCURACY

_GT 5_04.6 _ 525.9 _5 161.9

RRT .6|97 _ .5985 RTF .9323

SC_ 5629.2 R",'Z5 .O'_d2 R13 .9324
SGI 5614.J S_2 412.0 7H_ 3.35

LAUNCH I'JATE FEB 23 1969 FLIGHT TIN[ 186.00 ARRIVAL OATE AUG 28 1969

Ht[LIOCEMTRIC CONIC

RL 148.03 LAL -.00 LOt. 1_4.21 VL

RP 107.92 LAP -.7_ LOP 63.64 VP

RC 154.340 GL 4.82 GP -14.56 ?4L

PLAN[TO(ENTRIC CONIC

C3 16.847 VHL 4.105

LNCH A?NTH LNCH TII_ L-I TIN_ IN| LAT

90.00 1 16 1 3421.42 -22.24

90.00 0 29 53 3571.06 -18.78

IOO.OO 3 38 42 29_1.35 -27.17

100.00 0 49 53 3506.37 -14.11

110.00 5 53 38 2539.03 -33.66

110.(30 0 51 26 3501.45 -8.40

DIFFERENTIAL CORRIECTION5

TOg .4090 TRA 2.02_34 TC3-5.5953 BAU 1.2609

ROt[ .5043 RRA .1640 RC3 -.1884 FALl .02456
FOE .0119 FRA .9428 FC3-1.2622 BSP 18232

BOE .5098 BRA 2.0381 _C3 5.5984 FSP -528

01STANCE 542.7_0

26.369 G4L 4.15 AZL 89.25 H_.A 269.43 SNA 12'0.90 ECC .23524 JNC .7506 Vl _0.099

36.901 GAP 12.15 *ZP 90.01 TAL 166.24 TAP 75.67 RCA 92.46 _PO 149.34 v2 35.I14

68.32 ZAP 164.11 ETS 297.64 ZAE 150.67 ETE 192.61 ZAC 165.13 ETC 182.85 CLP-173.57

0kk 26.20 RAL 85.44 RAO 6567.7 V_L 11.757 PTH 2.08 VHP 8.506 0PA 7.32 RAP 71.44 ECC 1.2773

IN| LONG IN| RT _ IN| A_TH IN| TIN_ PO (ST TIN _NJ _ LAT IN| Z LONG

125.80 311.86 72.00 2 J3 2 2821.4 -24.49 1J7.66
135.41 310.53 68.41 1 29 24 2971.1 -21.55 127.83

95.46 313.37 77.03 4 28 4 2361.3 -28.68 84.98

128.49 508.36 63.37 1 48 19 2906.4 -17.fl7 121.41

62.68 314.65 83.66 6 35 57 1939.0 -34.17 53.47

124.77 505.01 56.74 1 49 48 29OI.5 -12.72 118.34

MI0-OOURSE EX[CUTICN ACCURkC_ CRBIT DETERMINATION ACCURACY

SGT 5635.2 SGR 521.4 SG3 157.0 ST 1129.1 _R 431.9 SS 322.5

RRT .6085 RRF .5859 RTF .9342 CRT .6528 CR$ -.2170 CST -.8785
S(_ 5659.2 R_3 .0181 R13 .9343 LSA 1196.5 MSA 358.3 SSA 22.7

S_1 5644.1 .T,G2 415.1 THA 3.24 ELI 1166.7 EL2 316.7 ALF 15.J6

_LAUN_ 0_TE FEB 23 19_9 FLIGHT TII4_ J88.00 ARRIVAL 0ATE AUG 30 1969

HELIOCENTRIC CONIC

RL 148.03 LAL -.O0

RP 107.88 LAP -.56

RC 186.236 GL 3.47

PLAN[TC_ENTRIC CONIC

C3 18.231 VHL 4.270
LN(J4 AZNTH LNCH TINE

90.00 2 2_ 47

90.00 23 45 15

IOO.00 4 20 34
100.00 0 37 6

J10.OO $ 23 12
J10.00 0 50 57

OISTAN(E 548.204

LOL 154.21VL 26.326 GAL 4.77 AZL 89.44 H(.A 272:65 St4A 120.64 ECC .24103 IN( .5640 VJ 30.099

LOP 645.85 VP 56.882 GAP 12.58 AZP 69.97 TAL 164.57 TAP 77.22 RCA 91.57 APO 149.72 V2 35.i26

GP -14.12 2kL 65.08 ZAP 164,82 _T$ 295.45 ZAE 130.77 ETE 19_.27 2AC 167.45 ETC 181.45 CLP-174.39

OLA 26.91RAL 89.08 R_O 6567.7 VEL 11.616 PTH 2.09 VHP 8.545 OP_ 8.17 RAP 73.67 ECC 1.3OO0

L-I TIME IN| L.AT IN| LONG _NJ RT AS( IN| ATNTH IN| TII,_ PO CST TIM IN| 2 LAT IN| 2 LONG
3258.31 -25.24 114.82 317.69 76.72 3 213 5 2658.5 -26.82 106.50

3770.37 °13.36 147055 515._0 64.80 24 48 6 3170.6 -16*65 140.41

2889.50 -26.18 BS,_B 518.57 79.58 5 8 42 2286.5 -29.33 79.66

3615.8J -I0.68 154.81 511.93 61.91 I 37 22 3015.8 -14.35 127;95

2504.74 °35.89 60.03 319.215 85.22 7 4 57 1904.7 -34.18 50.79

5572.34 -5.73 128.55 _08.94 56.24 1 50 29 2972.3 -10.13 122.20

ORBIT OETERNINATION kCCURACV

ST 1119.9 SR 421.8 SS 334.7
CRT .4967 CR$ -.0897 CST -.9064

LSA 1179.4 NSA 390.6 SSA 20.9

ELl 1141.5 £L2 359.1 ALF 11.78

DIFFERENTIAL CCRR[CTIONS

TOg .2665 TRA 2.3322 TC3-5.1823 BAU 1.2637
ROE .3083 RRA .1810 RC3 -.1702 FAU .OLP'Z79

FOE -.0359 FRA ,9967 FC5-1.0824 BSP 18269
_OC .4076 _RA 2.3392 Be3 5.185i FSP -511

_IO-COURSE EXECUTION ACCURACY

.%T 5659.4 SGR 516.3 ,%3 152.3
RRT .5981R'RF .5748 RTF .9361

.%6 5682.9 R_3 .0149 R13 .936_

•%1 5667.9 SG2 413.1 THA 3.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 _

LAUNCH CAT[ FIB 23 1969

HEL ]O(ENTRZ{ CCNJC

RL 148.03 LAL -.00

RP |07.8§ LAP -,37

RC 188.109 GL 2.21
PLANE T(XENTR| C CCNIC

C3 19.890 VHL 4.460

LNCH AZHTH LNCH TIM_

90.00 3 9 10

90.00 23 29 17

100.00 4 55 50

10{3.00 O 29 13

110.00 6 50 29
11O.00 0 51 3

FLIGHT TINE I90,00 ARRIVAL GATE SEP I 1969

D| ST|NEE 553.624

LOL 154.21 VL 26.283 GAL 5.43 AZL 89.62 HCA 275.86 5_4A 120.a0 £CC .24732 [NC .3761 vl 30.099

LOP 70.07 VP 36.663 G4P 13.03 AZP 89.96 TAL 162.93 TAP 78.79 RCA 90.62 APO 150.17 V2 35.138

GP -I3.73 ZAL 61.96 ZAP 165.47 ET$ 292.95 ZAE 130.86 ETE 191.96 2'AC 169.76 £T( I79.46 CLP-175.21

OLA 25.63 RAL 92.52 RA0 6567.8 VEL 11.886 PTH 2.11 VHP 8.802 0PA 8.95 RAP 75.93 ECC 1.3273

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH |NJ TINE PO CST TIN [NJ 2 LAT INJ 2 LOe4G

3179.30 -26.36 109.29 322.70 79.27 4 2 9 2579.3 -27.58 100.83

3890.88 -9.77 154.56 316.81 63.29 24 34 8 3290.9 -13.28 147.64

2835.38 -28.77 84.44 323.I6 81.51 5 43 6 2233.4 -29.64 75.75
3710,03 -7.61 140.12 315.66 61.01 1 31 3 3110.0 -11.42 133.'=1

2476.66 -34.03 57.85 323.81 86.50 7 3,1 46 1876o7 -34.J4 48.60

3641,51 -3.11 132.16 312.88 55.94 ! 51 45 30A1.5 -7.56 125.90

DIFFERENT IAL CCRRECT ION5

TDIE .J1_O TRA 2.647| T(3-4.760! 8AU 1.2664

.3128 RRA .1961 RC3 -.1528 FAU .02115
FOE -.0830 FRA 1 .O491 IrC3 -._ZO5 8SP 18417

6OE .3326 8RA 2.6545 8C3 4.7626 r_ -498

LAUNCH OATE FF'8 23 1969

P_L IO(_FNTR| C CONIC

RL 148.03 LAL -.O0

RP 107.81 LAP -.lB

RC 189.959 GL 1.04

PLANE TOCrNTRI ( CONrC

C3 21.864 VHL 4.676

LNCH A2'MTH LNCH TIM_
90,D0 3 44 4J

90,00 23 19 29

JO0.O0 5 26 5J

100.00 0 23 56
110.O0 7 15 41

110.00 0 51 35

O[rFER£NTIAL CCRREC r IONS

TOE -.0477 TRA 2,9786 T(3-4.3315 8AU | ,2667

ROE .3182 RRA .2154 R(3 -.1356 FAU .0|954
FOE -.1279 FRA 1.1019 re3 -.7738 BSP 18534

80E .3218 F_RA 2.9864 BC3 4.3336 FSP -485

NI0-CCURSE EXECUTION ACCURACy

SGT 5681.2 _ 509.? ,%3 147.6

RRT .5877 RRF .5638 RTF .9383

S(_ 5704.0 RZ_ .0116 R13 .9383

SG| 5689.1 SGZ 411.8 TprA 3.03

FI, IGHT TDIE |92.00

olsTA_ _B_3
L0t, 154.21 VL 2_.240 GAL 6.13 A2_ 89.81 HC.A 279.09 St4A
LOP 73.29 VP 36.843 GAP 13.52 A21 _ 89.97 TAL 161 ._0 TAP

GP -13.37 7AL 58,98 ZkP 166.06 ETS 2g0.20 Z_ 130.93 ETE

0LA 24._8 RAL 95.74 RA0 6567.9 VEL 1l .9_8 PTH 2.13 VHP

L-| TIME ;NJ LAT
3124.16 -27.00

3991.40 -'6,64

2794.77 -_3. ! 4

3796,03 -4.79

2454.27 -_I. |0

3709,29 -.32

ORBIT DETERNINATION ACCURACY

ST J|47,9 SR 4J0.8 SS 351.l

CRT _.328J CRS .0252 CST -.9343
LSA 120`1.5 MSA 407.1 SSA 19.4

ELI II96.8 EL2 365.0 ALF ?.54

ARRIVAL 0ATE S_P 3 1969

1210.15 £CC .254J8 IN( .1861 VI _0.099

80.38 RCk 89.61 APO 150.69 VZ 35.150
191.£8 ZA( 172.05 ETC 176.35 CLP-176.O3

9.080 OPA 9.66 RAP 78.22 EC( 1.3598
IN| LONG IN| RT AS(: IN| A2'NTH IN| T_ PO CST TIN IN| 2 LAT IN| 2 LONG

105._ .527.47 8J,J3 4 36 45 2524.2 -27.95 9_.84

160.29 320.31 62,41 24 26 0 3391.4 -10.29 15_3.51

81.48 3E7.80 83.03 6 13 26 2194.8 -29.80 72.74

J44,90 3|9.47 60_45 J _7 _ 3J96.0 -8,65 |3_.28
56.10 328.29 87.33 7 56 33 1854.3 -34.0? 46.86

133.70 316.84 55_82 1 53 24 3!09.3 -5.00 IL_J.48
M_O-COUR._E _.X_CUT_ON ACCURAC_ ORBIT OETERt4fN_TI"ON ACCURACY" :

._,T 5698.l S_R 502.1 _3 143.2 ST 1209.6 SR 399.3 SS 370.3

RRT .5775 RRF ,5533 RIT .9405 CRT .1701 CRS .1185 CST -.9570

S_ 57_0.2 _3 .0089 RI3 .9406 LSA 1262.4 MS,/ 407.5 $SA 18.0

_GI 5705.5 SG2 409.4 THA 2.93 EL1 1211.8 EL2 593.0 ALF 3.59

LAUN(H 0ATE FEB 23 1969 FLICJ_T T|)4E 194.00 ARRIVAL 0ATE SEP 5 1969

HELIOCENTRIC CONIC

RL 148.03 LAL -.00
RP 107.78 LAP .O|

RC 191.786 GL -.04

PLANE TOCENTR IC CON|C

C3 24.20J VHL 4.9J9

LNCH A2'MTH LN(H TIN£

90.00 4 15 27
90.00 23 12 46

10(3.00 5 54 36

I(30.00 (3 2'0 14
l lO.OO T ,$8 57

110.00 0 52 23

0|STANCE 564 ._72
LOL 154.21 VL 26.198 GAL 6.86 AZL 90.01 HCA 282.31 S_A 119.91 ECC .26167 INC .DO00

LOP 76.52 VP 36.824 GAP i4.04 AZP gO.00 TAL 159.69 TAP 82.00 RCA 68.54 APO 151,29

GP -13.04 ZAL 56.16 ZAP |66.59 ETS 287.16 ZAE 130.99 ETE 191.41 ZAC 174.30 ETE 170.79

OLA 23.J6 RAL 98.76 RAD 65_.0 VEL J2.066 PTH 2.|6 VHP 9.381 OPA JO.3J RAP 80.33 ECC J.3983

L-I TINE IN| LAT INJ LONG INJ RT ASC INJ A2'M'rH INJ TIME PO CST TZN |NJ 2 LAT INJ 2 LONG

_083.27 -27.40 102.45 332.08 82.54 5 6 50 2483.3 -28.14 93.86
4081 .74 -3.77 165.38 3_4.29 61.9| 24 _0 48 348|.7 -7.50 I58.68

2763.56 -29.38 79.|9 332.34 84.21 6 40 40 2163.6 -29.87 70.42

3876.69 -2.03 |49.34 323.32 60.11 I 24 50 3276.7 -5.98 142.79

2437.14 -34,15 54,77 332,71 88.32 8 19 34 I837.1 -34.00' 45.52

3775.88 2.03 139.17 320.79 55.87 I 55 19 3175.9 -2.46 132.97

CR_|T 0ETERMINAT|ON ACCURAC_
ST 1294.7 SR 388.0 $5 391.0

CRT .0355 CRS .1931 CST -.9726
LSA 1349.7 MSA 397.3 SSA 16.9

ELi 1294.8 EL2 387._ ALF ,67

DIFfERENTIaL CCRREC TIONS

T0E -.2147 TRA 3.3289 TC3-3.gos0 BAU 1.2640
R'_E .3244 RRA .2328 RC3 -.1190 FAU .01798

roe -.1706 FRA 1.1556 FC3 -.6431 BSP 18624

80E .3890 BRA 3.337[} 8C3 3.9069 FSP -472

MIO-OCI,,N_S( EXECUTION ACCURACY

SGT 5710.3 _ 493.4 SG3 138.9

RRT .5673 RRF .5432 RTF .9430

SC_ 5731.6 R23 .0065 RI3 .9430

S_I 5717._ S_2 405.7 THA _.82

v2 35.161

CLP-176.86

LAUNCH O_TE FEB 23 J969 FLI_T TINE 196,00 ARRIVAL 0ATE SEP 7 J969

HELIOCENTRIC CONIC

RL 148.03 LAL -.00

RP 107.75 LAP .20

RC 193.588 GL -1.03

PLAMETC_.ENTR_( CONIC

C3 26.957 VHL 5.192
LNCJq A2'NTH LNCH TIME

9O.00 4 42 43

90.00 23 7 56

1OO.OO 6 19 40

100.00 O 17 36

1]0.OO 8 0 23
i_o.o0 0` 53 22

0IFFERENT!AL r.ORf_CT!C_S
TOE -.3854 TRA 3.7021 TC3-3.4850 8kU 1.2965

R_E .3316 RR_ ,2502 RC3 -,1026 F_U ,D|639

FOE -.210'1FRA 1,2116 FC3 -.5265 B_P 186_6

_OE .5085 8RA 3.7106 8C3 3.4865 FSP -4_7

DISTANCE 569.478

LO.. |34.21 VL 26.137 _AL 7.6_ AZL 90.21P_A _83.33 SMA 1|9.68 ECC .26984 IN_ .2056 V| 30.099

LOP 79.74 VP 36.805 GkP 14.60 AZP g0.06 TAL 158.|0 TAP 83.64 RCk 87.39 APO 131.98 V2 35.172

GP -12.73 ZAL 53.50 ?AP 167.06 ETS _3,83 ZA£ 131.03 ETE 191,16 Z_C 176.43 ETC 158.41 CLP-177.69

OLA 21.99 RAL 101.57 RAD 6568.1 VEL 12.179 PTH 2.19 VHP 9.707 DPA 10".89 RAP 82.85 ECC 1.4436
L-I TIME _NJ LAT _NJ LONG _NJ RT AS_ |NJ A2_4TH IN| TIME PO CST T|M _NJ 2 LAT IN| 2 LONG

.t052.66 -27.65 100._5 _36.58 83.62 5 33 _5 2452.7 -28.24 91.63

4163.60 -1.07 170.06 328.11 61.70 24 17 22 3565.6 -4.85 163.42

2140.03 -_9.53 77.46 336.79 83.11 7 5 20 2140.0 -29.89 £8.67

3953.47 .58 153.55 327,19 60.11 I 23 29 3353.5 -3.40` 147.03

2424.92 -34.17 53.81 337.08 88,88 8 40 48 1824.9 -33.94 44.57
3841.34 4.52 142.60 324.73 56.08 I 57 23 3241.3 .04 136.38

MI0-C.Ot_S_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5717.4 _ 483.7 _G3 134.7 ST 1399.8 SR 376.7 Ss 411.8
RRT .5576 RRF .3340 RTK .9455 ERT -.0709 CR$ .2494 CST -.9828

SC,8 5737.8 R25 .0051 R13 .9455 LSA 1450.9 NSA 382.0 5SA 15.9

_1 5723.8 _2 4131 .l THA 2.71 ELI 1393.0 EL2 375.7 ALF 178.B1

1898



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH DATE FEB Z] 1969 FLIGHT TIME 198.00 ARRIVAL CAT£ SEP 9 1969

HELIOCENTRIC CONIC DISTANCE 574.587

RL 148.03 LAL -.00 LOt. 154.21 VL 26.1J6 GAL 9.48 AZL 90.41 HCA 288.76 S_4A 119.45 ECC .2788D ]NC .4106 Vl 30.099

RP 107.7l LAP .39 LCP 82.97 VP 36.786 GAP JS.ZO AZP 90.13 TAL 156.55 TAP 85.31 RCA 86.15 APO 152.76 V2 35.182

RE J95.366 GL -1 .93 GP -|Z.45 ZAL 50,99 ZAP 167.46 £TS ZeO.2D ZAE J]J.05 ETE |90.92 ZAC 178.00 £TC JZ0.9! CLP-178.5]

PLANE TOCENTRIC CONIC

C3 30.20l VHL 5.496 CLA 'Z0.86 RAL IO4.18 RA0 6568.2 VEL IZ.312 PTH Z.Z2 VHP |0.06| DP4 II.4D RAP 85.18 ECC 1.4970

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH [NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 5 7 9 3030.23 -27.8J 98.62 340.99 84.42 5 57 39 243D.2 -28.29 89.99

90.OO 23 4 20 4244.78 1.48 174.46 531.95 61.72 24 J5 5 ]644.8 -2.31 167.85
tOO.DO 6 42 Z5 2723.07 -29.62 76.21 341.17 85.77 7 27 48 2123.l -29.89 67.41

10(3.00 O 15 42 4027.18 3.07 157.60 331.07 60.25 J 22 49 3427.2 -.9l Ill.De

lID.DO 8 2'0 9 2417.30 -34.18 53.L;'2 341.40 89.24 9 0 26 1817.3 -33.90 43.98

liD.DO O 54 27 3905.71 6.96 145,99 328.67 56.45 J 59 33 3305.7 2.50 139.74

OIFF[RENTIAL CORRECTIONS MI0-CO.,_S_ EXECUT|Cl¢ ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5668 TRA 4.0929 TC3-3.0883 BAU 1.2474 SGT 5720.6 SC,R 472.5 ,%3 130.7 ST 1495.5 SR 365.0 SS 432.8

ROE .3394 RRA .2670 RC3 -.O877 FAU .01492 RRT .5469 R_ .5240 RTF .9484 CRT -.1583 CRS .2975 CST -.9891

FOE -.2494 FRA I .2678 F'C3 -.4278 BSP 187|0 _ 5740.1 _3 .0034 R13 .9484 LSA 1556.9 MSA 364.4 SSA JS.0

BOE .6607 eRA 4.1016 ec3 3.0895 FSP -444 S_1 5726.4 ,¢_,2 395.2 THA 2.60 ELl 1496.7 EL2 360.1 ALF J77.65

LAUNCH DATE FEe 23 1969 FLIGHT TIME 200.00 ARRIVAL DATE SEP 1J 1969

HEL IC<_ENTRIC CONIC

RL J48.03 LAL -.DO LOL |54.21 VL

RP 107.68 LAP .58 LOP 86.20 VP

RC 197.118 GL -2.75 GP -12.20 ZAL

PLANE TCX_ENTRI C CONIC

C3 34.019 VHL 5.833
LNCH ATMTH LNCH TIME

90.DO 5 29 12

90.00 23 I 36

JO0 .OO 7 3 6
1OO .00 D 14

I10.00 8 38 19

11O.OO O 55 345

DIFFERENTIAL CORK_C T IONS

TOE -.7_52 TRA 4.5075 TC3-2.7123 BAU 1,234(]

ROE .348| RRA .2832 RC3 -.0737 FAU .01348
FOE -._872 FRA 1.3263 FC3 -.3430 BSP 18771

•8316 eRA 4.5164 eC3 2.7133 FSP -432

DISTANCE 579.583

26.076 GAL 9.37 AZI.. 90.62 HCA 29l .99 StAA J19.23 ECC .28863 IN(; .6237 Vl 30.099

36.767 GAP J5.85 A2'P 90.23 TAL 155,04 TAP 87.03 RCA 84.82 APO 153.64 V2 35.|92

48.65 ZAP 167,79 ETS 276.27 ZAE 131.05 ETE 190.70 ZAC |77.54 ETC 59.17 CLP-J79.39

OLA J9.79 RAL 106.60 RAD 6568.3 VEL 22.466 PTH 2.25 VHP 10.448 0PA lJ .86 RAP 87.52 ECC J .5599
L-I TIME INJ LAT INJ LONG INJ RT AS_ XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3OI4.63 -27.90 97.49 }45.32 84.98 6 |9 27 2414.6 -28.31 88.85

4320.31 3.91 178.70 335.81 61.93 24 13 37 3720.3 .13 172.06

2711.85 -29.67 75.38 345.48 86.20 7 48 18 2111.8 -29.88 66.58
4098,32 5.47 161.53 334.95 60.57 1 22 38 3498.3 1.51 154.98

2413.94 -34.18 52.95 345.68 89.39 9 18 33 J813.9 -33.88 43.72

3968.99 9.32 149.36 332.59 56.96 2 J 45 3369.0 4.91 J43.D6

MI0-CCX,_5[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5719.0 SC_ 460.2 S(;3 126.9 ST 1597.7 SR 353.3 SS 453.5
RRT .fl357 RRF .5139 RTF .9514 CRT -.2272 CRS .3359 CST -.9930

SG_ 57_7.5 R23 .0022 RI3 .9514 LSA 1662.2 MSA 346.5 SSA 14.2

SGI 5724.4 SG2 388.2 THA 2.48 ELI 1599.8 EL2 343.6 ALF 176.98

LAUNCH OATE FEB 23 1969 FLIGHT TIME 202.00 ARRIVAL CATE 5EP 13 1969

HELIOCENTRIC CONIC

RL J48.03 LAL -.00 LOt. |54.21 VL

RP I07.66 LAP .77 LC_o 89.43 VP

RC 198.846 GL -3.50 GP -1J.96 ZAL

PLAN[TO(ENTR[C CONIC

C3 38.515 VHL 6.206

LNCH AZMTM LNCH TIME
90.00 5 49 IO

90.00 22 59 30

100.00 7 21 56

lO0.O0 O 13 21

110.00 8 55 J

IlO.O0 0 56 46

DIFFERENTIAL CORRECTIONS

TOE -.9510 TRA 4.9487 TC3-2.3598 BAU J.2155

ROE .3577 RRA .2984 RE3 -.0609 FAU .01205

FOE -.3238 FRA 1.3877 FC3 -.2710 8,%° 18827

BO£ 1.0160 6RA 4.9577 BC3 2.3606 FSP -420

OISTANCE 584.443

26.037 GAL J0.32 AZL 90.85 HCA 295.22 SMA 119.01 ECC .29944 INC .8468 vl 30.099

36.748 GAP 16.57 AZP 90.36 TAL J53.56 TAP 88.78 RC4 83.37 APO 154.65 V2 35.201

46.47 ZAP 168.03 ET5 272.07 ZAE |31.03 ETE 190.48 ZAC 17S.68 ETC ]5.53 CLP 179.73

CLA 18.79 RAL 1D8.84 RAG 6568.5 VEL 12.645 PTH 2.30 VHP 10.872 DPA 12.25 RAP 89.86 ECC 1.6339

L-| TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3004.88 -27,96 96.79 349.58 85.33 6 39 15 2404.9 -28.31 88.14

4392.77 6.22 182.77 339.66 62.32 24 J2 43 3792.8 2.47 176.11

2705.72 -29.70 74.9_ 349.7_ 86.44 8 7 2 2105.7 -29.88 66.I2

4167.17 7.75 165.36 338.82 61.D4 I 22 48 3567.2 3.83 158.77

2414.52 -34.18 53.00 349.92 89.37 9 35 15 1814.5 -33.89 43.77

4031.J3 lJ.61 152.72 336.51 57.62 2 3 57 343J.! 7.26 146.34

MID-COURS_ E_ECUT|ON ACCURACY OReIT OETERMJNATION ACCURACY
S_T 5713.0 S_R 446.6 S_3 123.2 ST 1_95.4 SR ]4l .6 SS 473.7

RRT .5236 RRF .5032 RTF .9547 CRT -.2820 CRS .3673 CST -.9955
SC_ 57_0.5 _3 .0014 R13 .9547 L$A 1762.7 MSA 329.1 SSA 13.4

S_J 5717.9 SG2 380.2 THA 2.35 ELl 1698.3 EL2 327.2 ALF 176.62

L_I._CH DATE FEB 23 J969 FLIGHT TIME 204.00 ARRIVAL DATE SEP 15 1969

HELIOCENTRIC CONIC 0ISTANCE 589.141

RL 148.03 LAL -.00 LCq. 154.21 VL 25.999 G_L 11.35 A2'L 91.08 NCA 298.45 S_A

RP 107.63 LAP .95 LOP 92.66 VP 36.729 GAP 17.35 AZP 90.52 TAL 152.14 TAP

RC ZO0.549 GL -4.17 GP -11.74 ZAL 44.4_ ZAP 168.20 ETS 267.6l Z_E 130.98 ETE

PLANET(_ENTRIC CONIC

C3 43.821 VHL 6.620 OLA 17.84 RAL J10.90 RA0 6568.7 VIEL 12.852 PTH 2.34 VHP

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH
90.00 6 7 15 3000.25 -27.99 96.45 333.76 8_.50

90.00 22 57 52 4462.53 8.41 186.73 343.50 62.86

100.00 7 39 5 2704.1l -29.71 74.80 353.90 86.50

lO0.O0 0 12 39 4233.g0 9.93 169.11 342.68 61.66

IIO.00 9 JO 19 2418.71 -34.17 53.33 354.10 89.J7

liD.DO O 57 55 40_"_.07 13.81 156.08 340.40 58.42
DIFFERENTIAL CORRECTIONS

TOE-J.1525 TRA 5.42_ TC3-2,0297 _AU 1.1895

RDE .3683 RRA .3125 RC3 -.0490 FAU .0|060

FOE -.3586 FRA 1.4534 FC3 -.2094 _SP 18776

eO£ 1,2099 _RA 5.43L;_ BE3 2.0303 FSP -406

118.80 ECC .31135 INC 1.0824 Vl 30.099

90.60 RCA 81.81 APE) 155.78 V2 35.209

190.27 ZAC 173.54 ETC 26.57 CLP 178.83

1|.338 0PA 12.59 RAP 92.!9 ECC 1.7212
INJ T_ME PO CST TIM |NJ 2 LAT INJ 2 LONG

6 57 16 2400.2 -28.3_ 87.80

24 12 14 3862.5 4.70 180.01

8 24 9 2104.1 -29.87 66.00

I 23 13 3633.9 6.07 162.46
9 50 37 1818.7 -33.9| 44.09

2 6 7 3492.1 9.53 149.59

MIO-C(X_54E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC,T 5704.1 SGR 432.0 SC_3 119.7 ST 1786.1 SR 330.0 SS 493.3

RRT .5105 RRF .49L_ RTF .9581 CRT -.3253 CRS .}919 CST -.997l

SC_ 5720.4 R_3 .0012 R13 .9581 LSA 1855.9 MSA 3J2.8 SSA J2.8

._1 5708.4 S(;2 371.2 THA 2.22 EL| 1789.5 EL2 3ll .5 ALF J76.45

J899



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

=

LAUNCH CAT[ FEB 23 1969 FLIGHT TI_ 206.0(] ARRIVAL CAl'E SE; 17 ;9G9

HELIC_CENTRIC CONIC C:ISTAN(:E 693.645

RL ]48.03 LJL -.0O LC_. 154.21 VL 75.961 GAL t?.46 AZL 91.33 HCA 301.68 SMA 11fl.59 ECC .32453 INC 1.3328 vl 30.099

RP 107.60 LAP 1.13 LOP 96._0 vP 36.710 GAP 1_._(_ A_P 90.70 TAL 1_0.79 TAP 9_.A7 R(:A HO.IO APO 157.0L4 v? 35.2;7

RC 202.227 GL -4.78 GP -II .54 7AL 42.69 7AP I6_.27 ETS 262.92 ?AE 130.90 ETE 190.07 ZAC 171 .35 ETC 22.26 CLP 177.90

PLANETC(ENTR IC CONIC

C3 60.098 VHL 7.078 CLA 16.95 RAL I12.B0 RAG 65661.8 VEL |3.094 PTH _.39 VHP |i.1462 CPA 12.Z_6 RAP 94.5C} ECC I.H245

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS([ INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 215 39 300D.10 -27.99 96.44 357.86 86.50 7 13 39 2400.I -28.32 87.79

9(].00 22 66 !54 4529.78 10,47 |9C).59 347,.31 _}.64 24 12 15 3929,8 6.84 183._0

100.00 7 54 4I 2706.54 -29.70 74.98 358.00 86.41 B 39 47 2106.§ -19.8d 66.1_

100.00 0 12 9 4298.57 12.00 172._0 346.62 62.42 J 23 47 3698.6 8.21 166.06

110.00 9 24 17 2426.17 -34.17 53.91 358.21 88.83 |0 4 44 1826.2 -33.95 44.63'

110.00 0 59 2 4151.70 16.91 159.4_ 344._8 59.34 2 8 13 3651 .7 11 .72 152.87

01FFERiENTIAL CORRECTIONS MIC-COURSiE EXECUTION A(:CURACY CREDIT OETERMINATION ACCURACY

T02-1.3672 TRA 5.9255 TC3-1.7296 BAU ].)587 ._T _6q_9.0 _ 415.9 ._3 I16.3 ST 1869.1 SR 318.15 Ss 513.3

ROE .3798 RRA .3247 RC3 -.0387 FAU .0092I RRT .49§_ RRf" .4790 RTF .9616 (:RT -.3632 CRS .4152 CST -.99P}I

FCE -.3942 FRA 1.5223 F(:3 -.1591 BSP 18794 5G0 5704.2 R'Z3 .ODII RI3 .9617 LSA 1941.6 MSA 296.8 SSA IZ.I

602 I .,1190 BRA 5.9344 BC3 1.7300 FSP -395 SG| 5692.8 S(,2 361 .1 THA 2.08 ELI I(472.7 EL2 296.0 ALF 176.37

LAUNCH 0ATE FEB 23 li_9 FLIGHT TIME _8.00 ARRIVAL GATE 5EP 19 1969

HEL IC_ENTRIC CONIC

RL 14tq .03 LAL -.L'I0

RP 107o58 LAP ) .3|

RC L'03.880 GL -5.32

PLAN[ TC(ENTR I C CONIC

C3 57.552 VHL 7.586

LNCH AZHTH LN_H TIME

gO.OO 6_28

90.00 22 55 30

I00.00 8 8 49

JO0.O0 0 II 47

_10.00 9 37 J

110.00 1 0 4

01FFERENTIAL CORRECTIONS

T06-1,5923 TRA 6,4_7 T(:3-1 .4547 eAU I.|IgS

ROE .3922 RRA .3346 RC3 -,029S FAU ,00780

FOE -.4298 FRA 1.5962 re3 -.1173 89 16)813

80E 1,6399 BRA 6.4733 8(:3 1.455D FSP -384

01 STANCE 597.913

LOL J54.2! VL 25._5 GAL 13.67 AZ'L 91.60 H_A 304.92 S_AA 11_.39 E(:(: .33916 INC 1.6015 vl 30.099

LCP 99.13 VP 36.691 GAP 19.13 ATP _O.9_ TAL 149.50 TAP 94.42 REA 78.24 AF'C, I58.64 VZ 35.225

GP -I1.36 ZAL 40.89 ZAP 1_.24 ETS 258.07 ZAE 130.77 ETE 1_19.87 7A(: 169.17 ET(: 19.72' CLP 176.94

0LA 16.13 RAL 114.5_ RAD 6569.0 V1EL 13.376 PTH _.44 VHP 12.4_J DPA 13.09 RAP 96.79 ECC 1.9472

L-I TIME JNJ LAT INJ LONG INJ RT A.T_ INJ AL_WTH _NJ TIME PC) CST TIM INJ 2 LAT INJ _ LONG

3003.89 -27.97 _.7! 1.86 85.37 7 28 32 2403.9 -28.31 88.07

4594.59 12,4l 194,37 351.09 64,34 24 12 5 3994.6 8.86 187.49

2712.54 -29.67 75.43 Z.OI 86.17 8 54 2 _112.5 -29.88 66.63

4361 ,|7 13.94 I76.43 350.3_ 63.29 ! 24 2_ 3761 .2 10.25 169,59

_436._7 -34.15 54,72 2.26 88.35 IO 17 38 1836.6 -34.0D 45.48

42109.9(3 17.90 162.76 548.1_ 60.38 _ |0 14 3609.9 13.82 156.02

MI0-COURE EXE(:UTION ACCURACY ORBI T CETERMINA TION ACCURACY

,_T 3670.| _ 3_.7 $63 113.0 ST 1943.1 _ 306.6 SS 5315.5

RRT .4776 RRF .46_8 RTF .9653 CRT -.3969 CRS .A359 CST -.99H8

SGIB 5684.1 _3 .0012 R13 .9653 LSA 2018.6 MSA 281 .5 SSA 11 .5

5(11 5673.3 S(;_ 350.1 THA 1.93 ELI 1947.0 EL2 281 .O ALF 176.35

_AUNCH _ATE FEB 23 1969

HELIL_ENTRIC CONIC

RL 14_.03 LAL -.DO

RP 107.56 LAP 1.49

RC _05.508 GL -6._!

PLANE TCwCENTRIC CONIC

C15 66._4_ VHL 8.151

LNCH AIMTH LNCH TIME

90.00 6 51 49

90.00 22 54 38

100.DO B 21 34

100.O0 OII 30

liD.U0 9 48 32

110.OO 1 t l

FLIGHT TIME 210.00 ARRIVAL GATE SEP 21 1969

CISTANCE 601.892

LL%L 154.21 VL 25.8_9 GAL 14.99 AZL 91.89 HCA 308.16 SM4 118.21l EC(: .35543 INC 1.8924 Vl 30.099

LOP 102.37 VP 36.673 GAP 20._0 AZP 91.17 TAL 14_.30 TAP 96.A5 RCA 76.19 APO 160.2! V2 35.232

GP -11.19 ZAL 39.35 _AP 16_.11 ET5 253.10 7AE 130.60 ETE 189.66 7AC 167._1 ETC 1_.08 CLP 175.94

CLA 15.37 RAL 116.08 RAG 6669.3 VEL 13.704 PTH 2.50 VHP 13.056 CPA 13.26 RAP 99.06 ECC 2.0935

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A_MTH INJ TIME PO (:ST TIM INJ 2 LAT INJ 2 LONG

3011.13 -27.93 97.24 5.77 85,11 7 42 0 2All.l -28.31 88.60

4666.93 14._2 198.05 354.82 66,25 24 12 15 4056.9 10,76 19].P8

2721.69 -29.63 76.10 5,92 85.82 9 6 56 2121.7 -29.89 67,31

4471.61 I5.76 180.00 354.07 64.27 1 25 12 3821.6 IZ.|7 173,05

2449.58 -34.12 55.74 6.22 87.75 10 29 22 1849.6 -3a.05 46.49

4266.48 19.77 166.08 351.91 61.53 2 12 8 3666.6 15.8J 159.19

CIFFERENTIAL CORRECTIONS MI0-(:OURSE EXE(:UTION A(:(:URA(:Y ORBIT 0ETERMINATION ACCURACY

TCE-I .8296 TRA 7.0456 TC3-I.L:_tg46 BAU 1.0702 S(;T 5647.| SGR 380.4 SG3 J09.9 ST 2007._ SR 295.0 SS 564.4

ROE .4DC-'_O RRA .3417 RC3 -.0216 FAU .00635 RRT .456_ RRF .44_7 RTF .9690 CRT -.4251 _S .4563 CST -.9992

FOE -.4657 FRA 1.6763 FC3 -.0827 BSP 18_14 5(;8 5659.9 R_3 .0016 RI3 .9690 LSA 2086.7 MSA 266.8 SSA 10.9

_CE 1.874! _RA 7.0538 BC3 l.L:_]48 FSP -374 5G1 5649.B _G2 3_._ TMA 1.77 ELI 2011.8 ELA'. 266.5 ALF I 76.36

LAL_CH GATE FEB 215 1969 FLIGHT TIME 212.00 _RRIVAL CA TE SEP 23 1969

HELIL'_CENTRIC CONIC

RL 14H .03 LAL -.0_ L_. 154.21 VL 26.855 GAL

RP 107.54 LAP 1.66 LOP I05.61 VP 36.654 GAP _1.37 AlP

RC ?O7.lll GL -6.?5 GP -11.03 ZAL 37.96 ZAP 167.86 ET5

PLANE TL"X:ENTRIC CONIC

C3 77.114 VHL 8.7810Lt 14.68 RAL 117.49 RA_ 6569.5 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

90.00 7 3 45 3021.39 -27.86 97.98

DISTANCE 605.516

16.43 AIL 9_.21 PEA 311.39 SMA 118.01 ECC .37360 INC 2.2103 VI 3(;.099

91.46 TAL 147.?I TAP 98.69 RCA 73.9? A_D 162.1(F V_ 35.238

_48.07 ?AE I}0.3_ ETE 189.45 7AC 164._ ETC 16.94 CLP 174.89

14.0fl8 PTH 2.67 VHP 13.765 CPA I3.39 RAP 101.76 ECC _.2691

RT A_ INJ A_MTH INJ TIME PC, CST TiM INJ ? LAT INJ Z LC_IG

9.55 84,74 7 64 7 2421.4 -28.30 89,35

90.00 22 53 52 4716.72 15,89

100.00 8 33 0 2733.60 -29.66

100.0D 0 11 15 4479.74 17.45

]IO.DO 9 58 63 2464.87 -34.07

lID.DO 1 1 51 43_1.24 21.51

CIrFERENTIAL CORRECTIONS

TOE-_.0767 TRA 7.6777 TC3 -,9759 BAU 1.006_

RCE ,4712 RRA .3452 RC3 -.D147 FAU .00478

FOE -.5015 FRA 1.7648 FC3 -.D536 flS, ° 18704

BCE 2.1185 BRA 7.6865 BC3 .9760 FSP -362

L_01.65 358.47 66,26 24 12 29 4116.7 f2.65 194.97

76,98 9.71 85.36 9 18 33 2133.6 -29.89 68.19

183.49 357.74 65.34 1 25 55 3879,7 13.98 176.42

56.93 IO.07 87.04 IO 39 58 1864.9 -34.1D 47.68

169.38 3.r_.6_ 62.77 2 13 53 372J.2 17.69 162.33

MI0-CCURS_ EXECUTION A(:(:URACY L'R_IT CETERMINATION ACCURACY

_T 5620.4 SGR 361._ SG3 107,0 ST 2061,9 SR 283.6 SS 576.O

RRT .4325 RRf" ,4242 RTF .97_7 CRT -,4511 CRS .473J CST -.9995

SGB 563_,0 R_3 .Ig024 R13 .9727 LSA 2144,6 M'SA 252,_ SSA 10.4

SGI 5622.6 S(,2 325.5 THA l ._] ELl 2066.9 EL2 252.6 ALF 176,40

I_0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69p

LAUNCH CATE FEB Z3 1969

HELIOCENTRIC CC_IC

RL 14fl.03 LAL -.00

RP I07,53 LAP J,B2

RE 208.690 GL -6.64

PL4METC_ENTRIC CCIW[C

C3 89.995 VHL 9.487

LNCH ATMTH LNCH TIME

90.00 7 14 19

90.00 22 53 II

I00.00 8 43 7

100.00 0 II 0

ZlO.O0 I0 8 3

110.00 1 2 33

FLIGHT TIME 214.00 ARRIVAL CATE SEP 25 1969

DISTANCE 608.697

LCL 154.21 VL 25.822 GAL 18.03 AZL 92.56 HCA 314.62 S,WA 117.83 ECC .39398 INC 2.5618 Vl 30.099

LOP IO8.86 VP 36.636 GAP 22.68 AZP 91.80 TAL 146.24 TAP 100.86 RCA 71.41 APO 164.26 VZ 35.243

GP -10.88 ZAL 36.74 ZAP 167.48 £T$ 243.04 ?fie 130.09 _TE 189.24 7AC 162.82 ETC 16.11 CLP 173.77

OLA 14.05 RAL 118.72 RAO 6569.8 VEL 14.538 PTH 2.64 VHP 14.564 OPA 13.47 RAP 103.41ECC 2.4811

L-I TIE INJ LAT INJ LONG INJ RT A,_C INJ ATMTH INJ TIM_ PO CST TIM INJ 2 LAT INJ ? LONG

3(]34.25 -27.78 98.92 13,18 84.28 8 4 53 Z434.3 -28.28 90.29

4773.77 17.42 205.13 2.02 67.32 24 12 45 4173.8 14.20 197.94

2747.90 -29.48 78.04 13.36 84.8! 9 28 55 2147.9 -29.89 69.26

4535.36 18.99 186.90 1.32 66.48 I 26 36 3935.4 15.65 179.70

2482.11 -34.00 58.27 13.78 86.25 10 49 25 1882,1 -34.15 49.03

4i73.91 23.12 172.62 359.29 64.09 2 15 27 3773.9 19.44 165.41

CIFFERENTI4L CORRECTIONS MIO-COURE EXECUTION AC.f.3_ACY

TDE-2.34}0 TR4 8.3584 TC3 -.7728 BAU .9298 S(;T 5588.7 SGR 340.8 563 104.1

ROE .43._ i_R4 .3440 RC) -.0092 F4U .00315 RRT .4021 RRF .3967 RTF ,9764

FOE -.5398 FRA 1.8609 FC3 -.0303 8SP 18696 _ 5599.1 R23 .43031 R13 .9764

_OE 2.3836 BR4 8.3655 BE3 .7728 FS,P -352 8G1 5590.4 SG2 312.0 THA 1.41

ORBIT OETERMINATICIW ACCUR4CY

St 2107.5 _ 272.3 S5 599.7

CRT -.4776 CRS .4927 CST -.9997

LS4 2195.1MSA 238.8 SSA 9.8

ELI 2111.6 EL2 238.7 4LF 176.42

L4UNCH DATE FEB 23 1969 FLIGHT TIME 216.00 ARRIVAL GATE SEP 27 1969

HELIC(ENTRIC CONIC DISTANCE 611,32"Z

RL 148.O3 LAL -.OO LCL 154.21 VL 25.791 GAL 19.81 AZL
RP 107.51 LAP 1.98 LOP II2.ID VP 36.619 GAP 24./7 AZP

RE 210.244 GL -6_99 GP -10,74 ZAL 35,68 ZAP 166.97 ETS

PLANE TOCENTRIC CONIC

C3 105.661 VML 10.279 0LA
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE

90.00 7 23 31 3049.37 -27.67 1130.01 16.64 83.74 8 14 20

90.00 22 52 30 4827,83 18.81 21_.50 5.44 68,44 24 12 58

IOO.OO 8 _1 55 2764.24 -29.37 79.24 16.84 84.19 9 38 0
I430.O0 0 10 42 4508.19 21:].40 190.20 4,76 67.66 1 27 1!

110.00 10 16 3 2501.Q0 -33.91 59.74 17.33 85.39 10 57 44

110.00 1 3 4 4424.20 24.57 17_.80 2.B0 65.46 2 16 48
OlFFERIENTI4L CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE-2.6266 TRA 9,1007 TC3 -.5904 BAU .8340 _T 5552._ _ 319,8 84,3 101,4

ROE .4fi69 RR4 .3370 RE3 -.0048 FAU .00136 RRT .3643 RRF ._18 RTF ,9799

¢OE -.58OO FRA 1,9676 FC3 -.O111 BSP 18659 568 5561.7 R"_3 ._40 RJ_ .9799

B0E 2.6660 (_'4 9.1070 8C3 .5904 FSP -343 S(;1 5553.8 S(;2 297.8 THA I .21

92.95 I'_A 317.85 SMA 117.66 ECC .41690 INC 2.9548 Vl )0.099

92.19 TAL 145.43 TAP 103.28 RCA 68.61 APO 166.72 v2 35.248

g_8.07 7AE 129.72 ETE 189.01 ZA( 160.82 ETC 15.50 CLP J72.58

13.49 RAL 119.79 RAO 65"/'0.0 VEL 15.067 PTH 2.71 VHP 15.467 0PA 13.51 RAP 105.49 ECC 2.7389
PO CST TIM INJ 2 LAT INJ 2 LONG

2449.4 -28.25 91.39

4227.8 15.72 201.19

2164.2 -29.87 70.47
3988.2 17.19 182.87

1901.0 -34.17 50.50

3824.2 21.05 168.42
ORBIT OETERMIN4TION ACCURAC¢

ST 2143.4 SR 261.2 SS 625.4

CRT -.5040 CRS .5132 CST -.9998

LSA 2236.6 MSA 225.2 SSA 9.3

ELI "2147.4 EL2 225.2 4LF 176.45

LAUNCH GATE FEE] 23 1969

HELIL-wCENTRIC CONIC

RL 148.03 L4L -.00

RP 107.50 LAP 2.14

RC 211.773 GL -7.29

PLANE TCWCENTRIC C(_tNIC

C3 124.873 VHL 11.175
LNCH A_HTH LNCH TIME

90.00 7 31 18

90.00 22 51 48

100.00 8 59 24

I00.00 0 I0 19

110.00 I0 22 _0

110.00 I 3 23

FLIGHT TIME 218.00 ARRIVAL GATE SEP 29 1969

LOt. 154.21 VL

LOP 115.34 VP

GP -I0.60 ZAL

OlSTANCE 613.244

25.762 GAL 21.80 AZL 93.40 HCA 321.09 5MA 117.51 ECC .44279

36.602 GAP 25.86 AZP 92.65 TAL 144.80 TAP 105.89 RCA 65.48

34.81 7AP 166,31 ETS 233.21 7AE 129._6 ETE 188.77 ZAC 158.90

INC 3.4003 Vl 30.099

APO 169.54 v2 35.252

ETC 15.05 CLP 171.30

CLA 13.00 RAL 120.68 RA0 6570.3 VEL 15.691PTH 2.79 VHP 16.495 OPA 13.53

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM

}066.43 -27.54 101.24 19.90 83.14 B 22 25 2466.4

487_._7 _.05 211.70 8,68 69.57 24 13 6 4278.6

2782.33 -29.24 80.§7 L_].12 83.50 9 45 46 2182.3

4637.90 21.65 193.36 8.03 68.87 1 27 37 4037.9

2521.27 33.79 61.31 20.68 84.47 11 4 51 1921.3

4471,73 25.88 178.87 6.15 66,85 2 17 54 3871.7

RAP 107.48 ECC 3.0551
INJ 2 LAT INJ ? LL-IqG

-28.20 92.64

17.09 204.28

-29.fl3 71.82

18.59 185.90

-34.18 52.O9

22.52 171.33

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUT_ ACCUR4CY

T02-2.9288 TRA 9.9130 TC3 -.4278 8AU .7142 S.(,T 5511.9 S_R 298.4 S_3 98.8

ROE .4784 RRA .3228 RC3 -.0015 FAU-.O0069 ART .3168 _ .3170 RTF .9832
FOE -.6227 FRA 2.0871 re3 .0048 8,_ 18596 -.q&8 5519.9 R_3 .0050 RI3 .9832

BOE 2.9676 8R4 9.9182 8C3 .4278 F SP -334 S(;I 5512.7 $62 283.0 THA .98

LAUNCH DATE FEB 23 19159 FLIGHT TIME 2L:_O,OO

HELIOCENTRIC CONIC DISTANCE 614.266

RL 148.03 LAL -.00 LOL 154.21 VL 2_.7_ G_L 24.04 AZL 93.91 HCA 324.32 5HA 117.36 ECC .47214

RP _07.49 LAP 2.28 LOP 118.59 VP 36.587 GAP 27.79 AZP 93.16 TAL 144o40 TAP 108.7_ RCA 61.95

RE 213.276 GL -7.56 GP -10,47 Z4L 34.12 7AP 165.49 ETS 228.48 ZAE 128.68 ETE 188.50 Z4C 157.10

PLANE T(_CENTRIC CONIC

C3 148.647 VHL IZ.192 OLA 12.59 RAL 121.37 RAO 6570.6 VEL 16,431 PTH 2.87 VHP 17.673 CPA 13,52

LNO-4 AZHTH LNCH TIME. L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME _ CST TIM

90.00 7 37 38 3085.18 -27,38 102.59 22.91 82.48 8 29 3 2485._

90.00 22 51 I 4925.60 21.14 214.72 11.70 70.71 24 13 6 4325.6

IOO.OO 9 5 27 28OI.93 -29.08 82.01 23,16 82.76 9 52 9 2201.9

16_3.00 0 9 48 4654.07 22,75 196.34 I1.08 70,07 1 27 52 4084,j

llO.O0 10 28 19 2542.66 -33,63 62.9_ 23.80 83.50 II 10 41 1942.7

]10.00 1 3 26 4516.11 27.04 181.80 9,28 68.24 2 18 42 3916.1

CIrFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-3._487 TRAI0.8078 TC3 -.2829 BAU .5622 S(,T 5467.2 5GR 276.9 SG3 96.4

R'CE .5032 RRA .2993 RC3 .0007 FAU-.O0312 RRT .2562 RRF .2591 RTF .9862

FCE -.6679 FRA 2.2223 FC3 .0182 8SP 18438 SGB 5474.2 R23 .0061 RI3 .9862

8CE 3.2874 8R410.8119 6C3 .2829 FSP -324 5GI 5467.6 SGZ 267.7 THA .75

ORBIT OETERMINATION ACCURACY

ST 2169.1 5R 250.5 SS 653.9

CRT -.5311CRS .5353 CST -.9999

L5_ 2269.4 M54 211.9 554 8.7

ELI _173.2 EL2 211.9 ALF 176.46

ARRIVAL GATE OCT ! 1969

INC 3.9130 VI 30.099

4PO 172.78 V2 35.255

ETC 14.71CLP 169.90

RAP 109.35 ECC 3.4464

INJ 2 LAT INJ 2 LONG

-28.14 94.00

I_.31 207.19

-29.78 73.27

19.83 188.77

-34.17 53.76

23.84 174.10

L'R_IT DETERMINATION 4CCURACY

ST 2183.7 SR 240.4 SS 685._

CRT -.5591 CR5 .5590 CST -.9999

LSA 2292.8 MSA 199.0 SS4 8.1

ELI 2187.9 EL2 198.9 ALF 176.45

1901



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 ,

LAUNCH _ATE FE6 24 1969 FLIGHT TIM_ 70.00 ARRIVAL CATE MAY 5 }969

_ELIO(ENTRIC CON I(

RL J49.06 LAL -.00

RP I08,45 LAP .9I

RC 56.196 GL 4.29

PLAI_.TOCENTRIC CONIC

C3 33.609 VHL 5,797

LNEH AZMTH LN_H TIIA_.

_O.OO O 34 40

90.00 14 3 36

100.00 I 58 54

100.00 J5,22 4

110.00 3 13 44

110.00 16 23 43

OISTANCE 190.783

LC_. 155.21 VL 17.574 GAL -9.61 AZL 89.09 HA flS.64 5HA 129.56 ECC .2241! INC .9135 vl }0.O97

LOP 240.85 VP 37.617 GAP -9.36 AlP 89.93 TAL 218.51 TAP 304:15 RC4 99,74 APO 157.37 v? 34.94?

GP 17.93 ZAL )49.55 ZAP 25.50 ETS 320.Z0 1AE 146.72 ETE 22.28 ZAC 126.78 ETC 148.57 CLP -18.43

CL4 6.08 RAL 3.24 RA0 6568.3 VEL 12.449 PTH 2.25 VHP 7.022 0PA 30.44 RAP 33.43 ECC 1.5531

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2531,78 -25.79 62.61 235.57 102.1Z I 16 52 1931.8 -23.96 54.a7

4797.03 18.03 206.57 231,79 67.79 15 23 33 4197.0 14.86 199.33

2260.12 -27.06 42.3! 235.25 IO3.22 2 36 34 1660.j! -24.97 34.13
4543.91 19.13 187,43 2)1.26 66.66 16 37 48 3943.9 15.90 180.23

2025.90 -30.47 23.50 234.23 I06.31 3 47 30 J425.9 -27.93 15.22

4350.91 22.42 171.19 229.67 63.50 17 36 13 3750.9 18.68 164.O6

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S(,T 590.A _ 477.0 SG3 137.4 ST 1fl8.! SR 340.2 55 2_4.9

RRT .3504 RRF -.5030 RTF -.5_42 CRT .7617 CR6 -,7528 CST -.9747

S(,B 759.1 _@23 -.0985 RI3 -.6580 LSA 405.1 MSA 142.5 SS4 29.6

_I 635.5 SG2 415.| THA 29.24 ELl 372.4 EL2 llJ .3 ALF 64.75

CIrFERENTIAL CORRECTIONS

TOE -.16_0 TRA -.2926 TC3 .4194 8AU .2097

ROE -,3359 RRA .2485 RC3 .2047 FAU .05015

FOE -.2704 FRA -.4678 FC3-1.2917 BSP J694

BCE .3755 _,'_A .3839 BE3 .4667 FSP -360

LAUNCH GaTE FEB 24 1969 FLIGHT TIME 72.00 ARRIVAL GATE MAY 7 1969

H(LIOCENTRIC CONIC

RL 148.06 LAL -.00

RP 108.49 LAP .73

RC 58.051 GL 3.48

PLANE TOCENTRIC CONIC

C3 32.668 VHL 5.716

LNC_ AZMTH LN(_H TIME

90.00 O 40 52
90.00 13 51 _3

I(30.O0 2 4 30

1(](3.O0 15 10 55

110.00 3 18 2

310.00 16 13 53

LOL 155.21 VL 27.703 GAL

LOP 244.03 VP 37.700 GAP
GP 19.15 ZAL 150.74 ZAP

OlSTAN(E 197.530

-9.54 AZL 89.27 HCA 88.82 5HA 129.45 ECC .21_08 INC .7277 Vl ]0.09?

-8.51 AZP 89.98 TAL 219.90 TAP 308.77 RCA IOI .22 APO 157.68 V2 34.929

_.53,,[TS 323.26 ZAE 146.45 ETE 25.01 7AC 126.13 ETC 147.81 CLP -21,57

0LA 4.90 RaL 2.54 RAO 6568.3 VEL 12.411 PTH 2.24 VHP 6.603 0PA 31.58 RAP 32.93 ECC 1.5376
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2"MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2487,51 -25,12 50._4 233.87 103.52 J 22 19 I887.5 -23.01 51.50
4827.00 18.79 208.44 2_.84 6_a_ 15 J2 20 4227.0 15.69 201.34

22]7.71 -26.36 39.35 233.52 104,63 2 41 28 1617.7 -24.09 31.2fl
4_72,03 19.98 189.18 _30.33 67_29 16 27 7 3972.0 16.73 181.90

1987.59 -29.70 20.78 _32.42 107.76 3 51 I0 1387.6 -26,99 }2.64

4374.91 23.14 172._ 228.79 64.11 17 26 48 3774.9 19.47 165.47
MIO-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.SGT 592.0 _ 4_.5 SG3 I54.7 ST 179.9 5R 329,_ SS 217.3

RRT .3778 RRF -,5571RTF -.SflOl CRT .7358 CRS -.762! CST -.9756

5CB 774,0"R_3 -.1143 RI3 -.6758 LSA 406.5 HSA 149.0 5SA 30.2

_! 649.7 SG2 420.6 THA 32.7I ELI 358.6 EL2 112.O ALF 65.59

CIFFERENTIAL CORRECTIONS

rOE -.1569 TRA -.2854 TC3 .43|5 BAU .2162

ROE -,3193 RRA .2615 RC3 ,2424 FAU .05517

FOE -.3398 FRA -.5402 FC3-1.4620 OSP 1745

8OE .3558 BRA .3871 B(3 .4950 FSP -412

LAUNCH GATE FEB 24 1969 FLIGHT TIME 74.00 ARRIVAL GATE WAY 9 1969

HELIL_CENTRIC CONIC

RL 148.06 LAL -.00

RP 108.53 LAP .54

RC 59.985 GL 2.64

PLANE T(XENTRIC CONIC

C3 3}.B77 VHL _.646 CLA 3.73 RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 0 47 21 2444.91 -24.41

_.00 13 40 _1 4_57.24 I9.54

100.00 2 I0 27 2176.9I -25.63

}00.00 15 0 27 4600.4_ 20.71

110.00 3 22 42 1950.78 -28.91

110.00 16 4 42 4399.37 _3,86

CIFFERENTIAL CORRECTIONS

rOE -.1467 TRA -.2816 TC3 .436fl BAU ._222

_E -.3005 RRA .2759 RC3 ,284fl rAO .06065

rOE -.4197 FRA -,6176 rC3-1,6472 BgP 1796

_OE .3344 _R_ .3943 0C3 .52J4 FSP -471

01STANCE 204.251

LOL 155.21 VL 27.815 GAL -9.4_ AZL 89.46 HCA 97.00 SMA 130.24 ECC .2128_ INC .5_26 V! 30.092

LOP 247.21 VP 37.7?2 GAP -7.72 AZP 90.02 TAL 221.18 TAP 313.1_ RCA 102,52 _PO 157.97 V2 34.9J7

GP 20.48 ZAL 151.80 ZAP 31.79 ETS 325.92 7AE 146.33 ETE 28.11 7AC 125.27 £TC 147.13 CLP -_4._7

1.98 RAO 6568.3 VEL 1_.379 PTH 2.23 VHP 6.218 CPA 32,7S RAP 32.1H ECC 1.5246

INJ LCtAG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

56.62 232.40 104.82 I 28 6 |84419 -22.14 4fl.6_

210.35 _30.1! 69.08 15 ! 49 4257.2 16.52 202,97

36.54 232.03 J05.94 2 46 43 1576,9 -23._0 28.59

190.97 229.62 67.95 16 17 8 4000.5 17.54 183.62

18,21 230.86 I09,09 3 55 12 1350.8 -26.03 1_,23

174.22 L_8.13 64,77 17 18 1 3799.4 20.27 166.93

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,SGT 589.4 SGR 524.6 S_3 173.6 ST 172.5 SR 316.5 SS 252,0

RRT .3998 RR_ -.6116 RTF -.5693 CRT .7015 CRS -.7644 CST -.9734

_B 789.1 R23 -.1298 RI3 -,6948 LSA 410.2 MSA 155.7 554 30.5

._T,J 663.4 _('2 427.2 THA 36.86 ELl 342.J 6L2 113._ ALF 66.30

LAUNCH 0ATE FEB 24 19(;9 FLIGHT TIME 76.00 ARRIVAL GATE MAY 11 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.00

RP 108.57 LAP .36

RC 61.981 GL 1.76
PLaNETO(ENTRIC CONIC

C3 31.L;_35 VHL 5.586 0LA 2.58 RAL

LN_ AZMTH LN_H TIME L-I TIME _NJ LAT

90.00 0 54 10 2A03.79 -23.66

90.00 13 30 31 4887.65 _O.26

100.00 2 16 43 2137.54 -24.87

100.00 14 50 39 4629.14 21.43
110.00 3 27 43 1915.29 -28.09

110.00 15 56 8 4424.J5 24.57

OlFFERENTIAL CORRECTIONS

TOE -.1366 TRA -.2807 TC3 .4356 BAU .2287

RDE -.2788 RRA .2921RC3 .3326 FAU .06665

FCE -.5123 FRA -.7005 FC3-1,8491 B_ 1879

_CE .3104 _R4 .4051 8C3 .5481FSP -539

01STANCE 210.945

LOL 155.21 VL 27.913 GAL -9.42 AZL fl9.64 HCA 95.18 SMA 130.94 ECC .20841 INC .3567 VI 30.092

LOP 250.39 VP 37.832 GAP -6.96 AZP 90.03 TAL 22_.33 TAP 317,51 RCA 103.65 APO 15_.23 V2 34.906
GP 21.92 ZAL 152.73 ZAP 35.28 ETS 328.3| ZAE I46.31ETE 31.63 7AC 124.I9 ETC 146.57 CLP -?8.36

1.53 RA0 656_.2 VEL 12.352 PTH 2.23 VHP 5.867 OPA 33.96 RAP 33.17 ECC J.5136

INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

53.84 231.15 I06,02 I 34 14 I_03,8 -21,24 46.00

212.28 229.5_ 69.79 14 5| 59 4287.7 17.33 204.84

33.86 230.76 107.15 2 52 20 1537.5 -22.28 26.0?

192.80 229,I1 68.65 16 7 48 4029.1 ld,34 185.37
15.77 229.54 110.33 3 59 38 1315,3 -25.07 7.90

175.79 2_7.66 65.45 17 9 52 3824.2 2J.05 I68.42

MI0-COJRSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

S6T 582,7 5GR 556.6 SG3 194.4 ST 165.3 SR 299.9 SS 289.6

RRT .4146 RRF -.6654 RTF -.5526 CRT .6545 CRS -.7593 csr -.9675

SC,B 805,8 R_3 -,I404 R13 -.7180 LSA 4_7._ HSA 16}.9 SSA 30,6

SC1 678.2 $62 435.2 THA 41._4 ELI 322.1 EL2 116.4 ALF 66,99

I_q2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, t968-69,

LAUNCH OATE FEB Z4 1969

HELIOCENTRIC CONIC

RL 148.06 LAL ".00

RP 108.60 LAP .17

RC 64.032 GL .85

PLANE TC(ENTRIC CONIC

C3 ]0.629 VHL 5.S34

LNCH AZMTH LNCH TIME

90.00 I 1 19

9(].00 13 20 ]0

I00.00 2 _3 20

100.O0 14 41 30

110.00 ] 33 8

110.00 15 48 12

FLIGHT TIE 78.00 ARRIVAL CAT[ NAY 13 1969

0ISTANCE Z17o609

LOL 155.Z! VL 27.996 GAL -9.37 AZL 89.83 HC4 98.36 SMA 131.54 £Ct .20456 INC .1690 VI 30.092

LOP 253.57 VP 37.883 GAP -6.23 AZP 90°02 TAL 223.35 T4P ]21.70 RC4 104.63 4PO 158.45 V? 3#.894

GP 23.48 ZAL 153.51 ZAP _.97 ETS 3]0.52 ZAE 146.35 ETE 35.62 Z4C 122.88 ETC 146.13 CLP -32.05

CLA 1.45 RAL |.22 RA0 656_.2 VEL 12.329 PTH 2.22 VHP 5._1.4,_ DPA 35.18 RAP 29.87 ECC 1.504l

L-I T[NE INJ LAT INJ LCNG INJ RT AS_ INJ 47NTH TNJ TZI4E PC) CST TIN INJ 2 L_T INJ 2 LONG

2363.93 °22.89 51.17 230.11 107.14 I 40 43 1763.9 -?0.3] 43.43

4918.16 20.97 214.24 229.24 70.52 14 42 48 4318.2 18.12 206.72

2099._ -24.07 31.30 229.70 108.28 2 58 L:_ 1499.4 -21.35 23.56

4657.94 22.14 194.65 228.78 69.3_ 15 59 8 4057.9 19.13 J_7.14

1880.93 -27.26 13.44 228.4] 11|.47 4 4 _9 1280.9 -24.10 5.70

4449.15 25.27 177.40 227.36 66.18 17 2 21 3849.2 _1.83 169.94

OIFFERENTIAL CC_RECTIONS NI0-COL_S4E EXECUTION ACCURACY OROIT DETERNINATION ACCUR4CY .

TOE -.1303 TRA -.2859 TC3 .4234 BAU ._344 SGT 570.5 SC_ 594.8 SG3 216.3 ST J62.! SR 280.4 SS 328.3

ROE -.2542 RRA .3093 RC3 ._53 FAU .07293 RRT .4142 RRF -.7156 RTF -.5202 CRT .5969 CRS -.7455 CST -.9593

r0E -.6146 FRA -.78_ FC3-2.0613 BSP 1929 ,5_ 824.1 R'Z3 -.1468 RI3 -.7423 LSA 428.8 MSA 166.9 SSA 30.5

8OE .2956 ORA .4212 BC3 .5725 FSP -606 $61 693.4 _2 445.4 THA 47.87 ELI 300.2 EL2 |21 .5 ALF 66.99

LAUNCH 0ATE FEB 24 1969

HELIOCENTRIC CCNIC

RL 148.06 LAL -.00 LOL 155.21 VL ?.8.066 GAL

RP 108.64 LAP -.02 LOP 2_6.74 VP 37.925 GAP

RE 66.131 GL -.11 GP 25.15 ZAL 154.J5 ZAP

PLANETOCENTRIC CONIC

C3 30.1_O VHL 5.489 0LA .33 RAL

LNCH ATNTH LNK:H TIME L-I TIME INJ LAT

_.OO 1 8 51 2325.05 -22,09

90.00 13 11 44 4948.79 EI.65

100.00 2 ]0 21 2062.18 -23.26

100.00 14 32 36 4686.90 _.82

110.00 3 38 37 1847.47 -26.41

110.00 15 40 49 4474.37 25.95

CIFFERENTZAL CORRECTIONS

T0£ -.1269 TRA -.2962 TC3 °4008 BAU °2408

ROE -.2260 RRA .3275 RC3 ,4455 FAU .07944

r0£ -.7279 FRA -.8666 FC3-2.2826 BSP 1993

60[ .2592 BRA .4416 BC3 .5978 FSP -682

FLIGHT TI_ BO.O0 ARRIVAL DATE MA_ 15 1969

DISTANCE _4.242

-9.32 AZL 90.02 HCA 101.53 SMA 132.06 ECC .20125 INC .0710 VJ ]0.09?

-5.55 AZP gO.O0 TAL 224.23 TAP 325.76 RCA 105.48 APO 158.64 V2 34.883

42.69 £TS 332.64 ZA£ 146.41ETE 40.14 ZAC 121.35 ETC 145.85 CLP -35.96

1.02 RA0 6568.2 VEL 12.309 PTH _.22 VHP 5.766 0PA 36.4l RAP 78.75 ECC 1.4959

|NJ LONG |NJ RT A_C INJ 4214TH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

40.60 229.27 108.18 I 47 36 1725.1 -19.40 40.96

216.23 229.08 71.29 J4 34 13 4348.8 18.90 208.64

28.84 228.84 109.33 3 4 43 |462.2 -Z0.41 71.?0

J96.53 228.64 70.15 15 51 3 4086.9 19.91 188.94

lJ.LP'_ 227.52 112.54 4 9 44 1247.5 -23.12 3.60

179.04 LP_7.SB 66.93 16 55 24 3874,4 22.6(] 171.49

NIO-CCI, JRS_ EXECUTION ACCURACY ORBIT O£TERNINATION 4CCURAC_

S_T 553.8 S(,R 640.0 S_3 239.4 ST 162._ 5R 257.7 55 368.6

RRT .3943 RRF -.7615 RTF -.4707 CRT .5246 CRS -.7200 CST -.9494

$66 846.3 RZ3 -.1421 RJ3 -.7707 LSA 445.8 MSA 170.2 SS4 30._

$61 712.1 $62 457.4 THA 55.10 ELl 275.8 £L2 129.O ALF 66.71

LAUNCH O_TE FEB 24 1969 FLIGHT TII4E 82.00 _RRIV4L DATE H_Y 17 1969

H[LIOCENTR|C CONIC

RL 148.06 L4L -.00

RP 108.67 LAP -.71

RC 68.?74 Gk -1.10

PLAN_TC_ENTR[C CONIC

C3 29.693 VHL 5.449

LNCH A_MTH LN4:H TZME

90.00 I 16 49

90.00 13 3 I1

100.00 ? 37 47

10(3.00 14 24 54

110.00 3 45 12

110,00 15 33 59

OIFFERENTIAL CORRECTIONS

TOE -.1760 TRA -.3111 TC3 .3682 BAU .2490

ROE -.1935 RRA .3468 RC3 .5077 FAU .08615

FOE -.8537 FRA -.94_0FC3-2.5118 OSP 2101

80E .7309 ORA .4659 BC3 .6272 FSP -765

0ISTANCE 230.842

LOt. 155,21 VL 28.125 GAL -9.26 AZL 90.22 HCA 104.70 5HA 132.49 ECC .19840 INC

LOP 259.92 VP 37.959 GAP -_.89 AZP 89.95 TAL 224.96 TAP 329.66 RC4 106.?1 APO

GP ?6.93 ZAL 154.64 ZAP 47.00 ET5 334.73 ZAE 146.41ETE 45.Z0 ZAC 119.59 ETC

.2156 Vl 30.092

158,78 V2 34.873

145.76 CLP -40.10

L_UEH D_TE FEB 24 1969

OL_ -.79 RAL .95 RAO 6568._ VEL 12.291 PTH 2.21 VHP 5.016 0P_ 37.63 RAP 76.31 ECC 1,4887

L-I TIME [NJ LAT INJ LONG INJ RT A_ INJ ATMTH INJ TIME _ CST TIM INJ 2 L_ T INJ ? LONG

??86.88 -21.25 46.11 228.62 109.16 I 54 55 1686.9 -18.45 38.57

4979.64 22.31 218.25 229.08 72.10 14 26 11 4379.6 19.65 ?10.58

L_325.67 -22,42 26.46 228.17 I10.31 3 11 33 1425.7 -19.45 18.97

4716.08 23.48 198.45 228.66 70.95 15 43 ]0 4116.1 20.66 190,78

1814.67 -25.53 9:07 226.B0 113.54 4 15 ?6 1214.7 -22.13 1.57

4499.84 26.62 180.72 227.35 67.72 16 48 59 3899,8 ?3.36 173.08

NI0-COURSE EXECUTION ACCURACY C_OIT OETEI_4INATION ACCURACY

5GT 534.4 _ 693.2 563 263.4 ST 165.3 SR 731.6 SS 411.6

RRT .3500 RRF -.8024 RTF -.4010 CRT .4288 CRS -.6753 CST -.9381

SCB 875,3 R'Z3 -.1207 R13 -.8036 LSA 469.1 H5_ 171.5 SSA 79,9

S_,I 736.5 S_2 470.0 THA 63.47 ELI ?48.0 EL_ 139.5 _LF 64.35

H£L IC_ENTRIC CONIC

FLIG/4T TIHE 84.00

DISTANCE 237.410

ARRIVAL CAT? MAY 19 1969

-9.21 AZL 90.42 PICA 107.67 SI4A 132.85 ECC .19593 INC .4157 VI _.097

-4.27 AZP 89.87 TAL 2_5.55 TAP 333.43 RCA 106.82 APO 158.88 v2 34.86?

51.79 ETS 336.87 ZAE 146.30 ET£ 50.80 ZAC 117.61ETC 145.85 CLP -44.4_

RL 148.06 LAL -.OO LCL 155.21 VL 28.173 6AL

RP 108.70 LAP -.40 LOP 263.09 VP 37.9_SGAP

RE 70.456 GL -2.14 GP 28.79 ZAL 154.98 ZAP

PLAN_.TOCENTRIC CONIC_

C3 _9.306 VHL 5.413 0LA -1.90 RAL .99 RA0 6568.2 VEL 12.275 PTH 2.21 VHP 4.80_ OPA 38.83 RAP _4.04 ECC 1.4823

LNO4 AZNTH LN_H TIM_ L-I TIM[ INJ LAT

90.00 I 25 14 2_49.09 -L>0.39

90.00 12 55 7 5010.85 22.95

_00.00 Z 45 42 1989.55 -21.54

I[30.00 14 17 _ 4745.62 24,12

JlO.O0 3 31 55 1782.27 -24.63

110.00 15 27 37 4525.67 27.28

OIFFERENTIAL CORRECTIONS

TOE -.1313 TRA -,3333 TC3 .3212 OAU .2585

RO£ -.1573 RRA .3657 RC3 .5763 FAU .O9260

roe -,9851 FRA-I.OJ92 FC3-2.7356 BSP 22_39

8OE ,?049 BRA .4948 BC3 ,6598 FSP -842

INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ 2 L_T INJ _ LONG

43.68 228.14 110.08 2 2 43 1649.1 -17.47 36,72

220.32 _29._6 72.94 14 18 38 4410.8 20.40 ?17.57

24.13 _27.67 1|!.24 3 IB 51 1389.5 -18.47 16.69

L>O_.40 226.85 71.79 15 36 Z6 4145.6 71.41 192.66

6.9_ 2_6._6 114.48 4 21 37 1182.3 -21.12 359.59

182.44 227.59 68.55 16 43 2 3925.7 24.1? 174.70

MI0-COURS£ EXECUTION ACCURACY ORBIT DETERt4INATI_ ACCUR4CY

SGT 514.7 SGR 753,0 .%3 286.9 ST 175.0 SR 203.8 SS 454.3

RRT .2670 RRF -.8370 RTF -.2951 CRT .3090 CRS -.6013 CST -.9798

,S6B 912.1 R"Z3 -,0857 R13 -.8359 LSA 498.5 HSA 170.7 SSA ?9.5

561 774.0 S_2 482.6 THA 72.80 ELl 220,0 EL_ 154,3 ALF 58,16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69

LAUNCH CAT? FE6 ?4 1969 FLIGHT TIN? 86,00 ARRIVAL CATE MAY ?! 1969

HEL ]OCENTR|C CCNIE

RL 148.06 LAL -._0

RP I{]8.73 LAP -.58

RC 77.677 GL -3.23

PLAN[ T_ENTRI ( CON|C

C3 Z8.959 VHt. 5.38!

LNO'_ A?MTH LNCH TD_E

90.00 I 34 13

90.00 17 47 ?6

100.00 ? 54 9

100.O43 14 10 II

110.00 3 59 I0

1145.00 ]3 21 40

DIFFE/_NT/4L CCRRI[C T 1ON8

TOE-.1475 TRA-._18
ROE -.1168 RRA .3837

ro£-I.1715 rRA-I.0787

BOE .1842 BRA .5274

L_I. 155.?1 VL 78.?I0 GAL

LOP ?66.26 VP 38.004 GAP
GP 30.74 ZAL 155./6 ?AP

OISTANCE ?43.945

-9.15 AZL 90.62 HEA 111.04 .%lA

-3.67 4?P 89,78 TAL ??6.00 TAP

55.74 ETS 339.11 ?AE 145.99 ET£

133,13 ECC .J9379 INC .6733 vl 30,09?

337.05 RCA 107.33 APO 158.93 v? 34.853

56.88 ?AC 115.44 ETE 146.16 CLP -49.09

CLA -3.0? RAL |.J5 RA0 6568.2 VEL 12.261 PTH 2.71 VHP 4.619 0P4 39.98 RAP 71.44 E(C ;.4766
L-I T]IA[ INJ LAT INJ LONG INj RT A,T_ INJ AZNTH INJ T|P_ PO CST TIN INJ ? LAT |NJ ? LC_qC

?711.35 -19.49 41.28 227.83 110.96 2 II 4 1611.3 -16.47 33.9I

5042,63 ?3.57 221.44 ?29.59 73,83 ]4 11 29 4442.6 21.13 714.6Z
1953.50 -20.64 21.83 227.35 117.12 3 26 4? 1353,5 -J7.46 14.48

4775.72 ?(.75 202.42 229._ 72.68 15 ?9 47 4175.7 ??.14 194.59
1749.98 -23.71 4.93 _5,B9 115.36 4 28 19 1130.O -ZO.09 357.65

4552.00 ?7.92 184.2"Z 2'27.98 69.43 16 37 32 3952.0 24.86 176.3_

NI0-COURSE E_CUTION ACCURACY ORBIT OETER)4INATIC_i ACCURACY

TC3 .2607 8AU .2707 SGT _]O.5 ,%R BIB.9 S_,3 309.3 ST 191.0 _ 175.9 $S (97.4
RE3 .6489 FAU ,09861 RR_ .1390 _ -.8657 RTF -,1482 CRT .1438 CR$ -.4747 CST -.9751

FC3-2.9479 8,%° 2354 _ 959,8 _3 -,040B RI3 -,B657 LSA 534.6 NSA 168.1 554 79,0

E3 .6993 FSP -916 SC,,I 8?3.5 SG2 4_.9 THA 82.41 ELI. |98.? EL? |67.8 ALF 30.J4

LAONC_ 0ATE FEB ?4 1969 FLIGHT TINE _.00 A_IVAL OATE Mh_ ?3 1969

HELIOCENTRIC CONIC

_. 148.O6 LAL -.00

RP 108.76 LAP -.77

RC 74.919 GL -4,38

PLAI_TOC_NTRJC CONIC

C3 28.648 VHL 5.352 OL4
LNCH AZMTH LNC.H TIN_ L-I TIIblC INJ LAT

90,00 1 43 49 2173.29 -18.55

90.00 12 40 4 5075.29 24.17

IEX3._) 3 3 12 1917.17 -19.69
l_.O0 14 _ 21 9806.64 23.36

110.OO 4 6 59 1717.50 -2_.74

110.OO 1_ 16 4 4579.08 28.55

OIFFER_.NTIAL C_RR_CTI_$

TOE -.1 596 TRA -.3934 TC3 .1872 BAU .1869
ROE -.0711 RRA .4007 RE3 .7255 FAU .10405

FOE-I.?6?9 FRA-I.1240 FC3-3.1444 BSP 2569

BOE .1748 BRA .5629 Be3 .7492 F_P -_33

0ISTANC£ 250.446

LCL 155.21VL 28.739 GkL -9.09 Aft.. 90.84 _ 114.71 ,SNA

LOP 269.42 VP 38.017 GAP -3.10 A2'P 89.66 TAL 226.3? TAP

GP 32.73 ZAL 155.19 ?AP 60.32 ET$ 341,49 Z,_ 145.43 ETE

J33.35 ECC .19197 INC .8397 vl 30.09?
340.53 RE4 107.76 APO 158.94 V? 34.844

63.32 ZAC J|3.11ETC 146.69 CLP -53.94

-4.I5 RAL 1.43 RAO 6568,2 V[L 12.248 PTH Z._O VHP 4.47? 0P4 41 .05 RAP 18.55 ECC ].4715
|NJ LONG INJ RT A,_ [NJ A2'NTH INJ TI_ F_ CST TIll INJ ? LAT INJ ? LONG

38.88 LP'27.68 111_79 2 L_ 2 1573,3 -15.43 3J.60

?24.64 230.08 74.78 14 4 39 4475.3 ?1.85 716.74

19.55 227.I9 112.96 3 35 10 1317.? -16.4! 12.?9

2104.52 229.71 73.6? 13 23 ?8 4206.6 ?2.87 196.60

2.90 L:_5.68 116.23 4 35 37 1117.5 -19.03 355.73

186.07 L_B.54 70.36 16 3? 23 3979.1 75.61 178.13
NI0-CCX_R$£ EXECUTION ACCURACY ORBIT DETERtAINATION 4CCURAC_

_GT 499.4 S(_ 891.0 $G3 330.3 ST ZI3,Z 5R 151;6 55 542.1

RRT _.0311 _ -.8896 RTF .0359 CRT -.1017 CRS -,753A CST -.9743

1021.4 R23 .0045 R13 -.8896 LSA 578.5 HSA 164.1 5SA ?8.4

$G1 891,2 S,_ 4_.1 THA ql.46 ELI 714.3 EL? 150.J hLF 171 .88

LAUNCH OAT? FEB ?4 1969 FLIGHT TII_ 90,DO

HELIOCENTRIC CONIC _ISTANC[ 756,9|&

RL 148.06 LAL -,00 LO(. 155,?1 VL 78.759 G4L -9.0? 4ZL 91.07 HCA 117.37 SMA

RP 108.78 LAP -.95 LOP ?7?.59 VP 38.074 GAP -2.56 AZP 89.51 TAL ??6.50 TAP

RC 77.194 GL -5.60 GP 34.75 ZAL 155.06 ZAP 64.96 ETS 344.04 ZAE 144.56 ETE

PLAN_TO_ENTRIC CONIC

C3 ?8.368 VHL 5.326 OLA -5.3| RAL 1,83 RA0 6568.1 VEL 12.737 PTH ?.20 VHP

LNCH AZNTH LN(H T|I._ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ _TH INJ TIM_

90.00 I 54 9 7134.50 -17.55 36.47 227.70 112.59 ? ?9 43

90.00 17 3? 54 5109,18 74,75 226.95 ?30.74 75.79 13 58 3

|O0.O0 3 17 59 1880.18 -18.69 17.76 277,19 113.76 3 44 19

i[30.O0 13 56 45 4838.73 25:96 206.71 230.38 74,63 J5 t7 24

110.00 4 15 29 1684.51 -21.74 ,87 225.64 117.05 4 43 33

|10.00 15 10 44 4_O7.17 79.18 188.0_ 2_9.2T 71,35 16 27 31

OIFFER1E_NTIAL CORRECTIONS NIO-COORS_ EXECUTION ACCURACY

TOE -.1859 TR4 -.4355 TC3 .0978 8AU .3064 5GT 521.8 SGR 964.4 $G3 347.6

ROE -.0773 RRA .41_ RE3 .BO19 FAU .10828 RRT -.2316 RRF -.9084 RTF .2459

rOE-l.3974 FRA-1,1455 FC3-3.3044 8SP 7817 .5G6 1096.5 I_3 .04_ R13 -.9080

8OE .1873 8RA .6008 8C3 ,8078 F,$P -1053 .T_I 974.8 SG2 502.2 THk 99.76

ARRIVAL DATE HAY ?5 1969

133,50 ECC .|9088 INC 1.0670 Vl 30.092

343.87 RCA ll_.lO APO J58.91 v? 34.835
69.99 ?AC 1J0.66 [TE 147.4? CLP -58.99

4.360 0P4 47.04 RAP 15.40 ECC |.4669

PC) C$T TIN INJ _ LAT ZNJ ? LONG

1534,5 -|4,34 29.27

4509.? ?2.56 ?|8.97

1780.2 -|5,3? J0.09

4238.7 ?3.59 198.71

1084.5 -17.94 353.80

4007,? ?6.36 179.98

_SIT 0ETERNINATION ACCURAC_

ST 244,8 5R 138.7 $5 584.6

CRT -.4147 CR$ .0767 CST -.9?04

LSA 6?8.4 NSA 159.1 5SA ?7.8

ELI ?53.6 EL? 171.8 ALF 167.68

LAL)N_H OAT£ FEB 24 1_9 FLIGHT TINE 92.00 ARRIVAL CATE NA¢ 77 1969

_LIC(ENTRIC CONIC DISTANCE L_63,348
RL 148.06 L_L -.00 LOL 155,21 VL 28.27_ GAL -8.95 AZL 91.31HCA 120.54 S_A 133.60 ECC .18883 INC 1.3076 Vl _0.097

RP 108,BI LAP -1,13 LOP 275.76 VP 38.0?7 GAP -2.04 AZP _9.34 TAL 276,55 TAP 347.09 RCA 108.37 APO 158,83 V? 34.8?7

RE 79.4'93 GL -6.90 GP 36.77 ZAL 154.76 ZAP 69.61 ET$ 346.79 ?AE 143.36 ETE 76.70 7AC 108.13 [TC 148.34 CLP -64.??

PLANET C_ENTRIC CONIC
C3 28.120 VHt. 5.3(33 DLA -6.51 RAL 2._r5 RAO 6568.1 eEL 12.227 PTH 2.?0 VHP 4,28? OPA 42.93 RAP 17.05 ECC 1.4678

LN(./4 ATNTH LN_H TIHE L-I TI_ INJ LAT ]NJ LONG JNJ RT AS( |NJ AA)ATH INJ TII_ PC) CST T|M INJ Z LAT INJ Z LONG

90.00 ? 5 20 ?094.54 -16.49 _4.0_ 227.89 113.35 ? 40 14 1494.5 -13.19 26.9U
90.00 I? 25 _0 5144,77 25.33 229.40 231.36 76.89 13 51 35 45[4.8 73.77 221 .34

10(3.00 3 23 35 1842.12 -17.63 14.93 227.36 114.54 3 54 17 I742.1 -14.17 7.85

1(30,00 13 5(] 16 4872.42 26.54 209.04 731.23 75.72 15 11 ?9 427?.4 ?4.32 _00.95
110.013 4 84 44 1650.65 -20.67 358.81 _25.77 117.85 4 52 15 1050.6 -16.79 351.85

110.00 15 5 36 4636,66 29,81 190.09 230.18 72,43 16 28 53 4036.7 27.11 181.93

0IFFE/_NTIAL CORR[CTION5 HI0-COUR.S£ _XECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.7207 TRA -.4795 TC3 -.0043 8AU ,3301 SGT 573.4 _ I0_.6 ,_G3 _h_l .4 ST 285.? $R 145.0 SS 6?7.7

ROE .O313 RRA .4237 RE3 .8782 FAU .11134 RR7 -.4237 RRr -.92_6 RTF ,4472 CRT -.7187 CR$ .4499 CST -.9347

FOE-I.5282 FRA-1.1468 FC3-3.4_79 O_P 3128 S68 1187.3 R23 ,0744 R13 -.9223 LSA 687,0 N$A 153.5 5SA 77.t

80E .?2?9 _A .6399 8C3 .8782 FSP -1108 SG1 1076.0 SG2 501,8 THA 106.95 ELI 305,8 EL? 94.1 ALF J57.7j
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-691

LAUNCH DATE FEB 24 1969 FLICA4T TIM| 94.00 ARRIVAL DATE MAY 29 J969

HIEL IO¢ENTR I C CONIC

RL 148.06 LAL -.00

RP 108.83 LAP -1 .30

RC 81.81_ GL -8,30
PLANE TOCENTRIC CONIC

C3 27.907 VHL 5._B3 -7.76 RAL

LNCH A2)4TH LNCH TIN| L-I TIN| ]NJ LAT

90.00 2 17 32 2052.88 -15.34

90.OO 12 18 44 5182.63 25.88

10(1.00 3 35 9 1802.51 -16.49
I00.00 13 43 48 4908.23 27.12

110.00 4 34 52 1615.54 -19.54

110.00 15 0 35 4667.97 30.43

DIFFERENTIAL CORRECTIONS

TOE -.2667 TRk -.5279 TC3 -.1207 BAU .3570

ROE .0872 ERA .4970 RC3 .9492 FAU .11_67

fOE-J ,6424 F'RA-I.1185 FC3-3.4954 BSP 3471

BOE .2806 BRk .6790 BC3 .9568 FSP -1140

OISTANCE 269.750

LOL 155.21 VL 26.276 GAL -B.BB *ZL 91.56 HCA 123.70 S_4A i33.64 [CC .18754 INC 1.5643 VJ 50.092

LOP 278.92 VP _.024 GAP -1.35 AZP 89.13 TAL E26.48 TAP 3_.18 RCA 108.58 APO 158.71 v2 34_620

GIs 38.76 ZAL 154.29 ZAP 74.22 ETS 349.75 7AE 141.83 ETE 83.26 ZAC 105.57 £TC 149.44 CAP -69.59

0LA 2.99 RAO 656_.1 V1EL 12.218 PTH 2.20 VHP 4.239 OPA 43.72 RAP B.SB ECC 1 .&593

INJ LONG INJ RT A,T_ INJ A2_4TH |NJ TINE PO CST TIM IN./ 2 LAT INJ 2 LONG

31,50 226.25 !14.09 2 51 45 1452.9 -11.96 24.45

232.04 232.57 78.10 13 43 6 4582.6 .23.99 223.88

12.54 227.70 115.29 4 5 11 1_02.5 -12.95 5.54

211.55 232.27 76.92 13 5 37 4308.2 25.05 203.36

336,72 226.07 118.62 5 1 47 1015.5 -]5.57 349.85

192,32 231.27 73.61 16 18 23 4068.0 27.88 184.05

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 658.6 SOR 1110.3 SC-3 369.7 ST 337.2 SR 171.8 SS 667.4

ERT -.5815 RRF -.9353 R1T ._09 CRT -.893B CRS .7135 CST -.9428

SC_ 1291.1 R_3 .O982 R13 -.9328 LSA 752.4 HSA 147.7 SSA 26.2

•%1 !190,4 SG2 499,9 THA 113.39 ELI 372.0 EL2 69.8 ALF 154,56

LAUNCH DATE FEB 24 1969 FLIGHT TIME 96.00 AERIVAL DATE MAY 31 1969

HELI(XENTRIC CCNIC

RL 148.O6 LAL -.00

RP 108.85 LAP -1.47

RC 84.153 GL -9.81

PLAN[TOCENTRIC CONIC

C3 27.734 VHL 5.266
LNCH AZNTH LNCH TIME

90.00 230_

90.00 12 11 26

100.00 3 47 55

100.00 13 37 13

110.00 4 46 2

110.00 14 55 53

DIFFEA_NTIAL CORRECTIONS

TOE -.3233 TRA -.3774 TC3 -.2468 BAU .3873

ROE .1469 ERA ,4245 RC3 1.0130 FAU .11250

FOC-I.7445 FRA-I.0678 rc3-3.5116 BSP 3877

BOE .3551 BRA .71645 BC3 1,0446 FSP -1_62

_IS'rANCE 276.119

LO. 155.21 VL _B.277 GAL -8,79 AZL 91.84 HCA 1L_6.86 S_A )33.64 ECC .18638 INC 1.6405 Vl 30.092

LOP 282.08 VP 38.018 GAP -1.07 AZP _,90 TAL 226,_O TAP 355.15 RCA 108.73 A_ 158.55 V2 34.813

GP 40.72 ZAL 133.64 2AP 78.72 [TS 332.92 ZAE 139.99 ETE 89.54 ZAC 103.04 ETC 150.66 CLP -75.04

DLA -9.07 RAL 3.75 RAO 6568.1 VEL 12.211PTH 2.19 VHP 4.2_0 DPA 44.43 RAP 5.06 ECC 1.4564

L-! TI14[ INJ LAT |NJ LONG INJ RT AS_ _NJ A214TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2008.93 -14.11 28.845 _8.80 114.81 $ 4 27 1408.9 -10.64 21.90

3L:_Z3.48 _.43 234.90 255.78 79,44 13 38 30 4623.5 24.70 226.66

1760.81 -15.Z6 10.O3 228.23 116,O2 4 17 13 1160.8 -11.64 3.13

4946.84 27.68 214.28 233,31 78,23 14 59 59 4346,8 25.78 205.99

1578.72 -1B.33 _34.35 Z'26,5_ 119.37 5 12 20 978.7 -14.28 347.78

4701.69 31.05 194.75 23_.38 74.93 16 13 55 4101.7 28.67 186.35

H|0-CO.JR_E EXECUTION ACCURACY OReIT OETERNINATION ACCURACY

_GT 772.0 _ 1177.8 SG3 373,3 ST 400.2 SR 215.1 55 706.8

RRT -.6948 RRF -.9448 RTF .7128 CRT -.9670 CRS .8570 CST -.9507

1_81_ _3 L .ll_ R13 -.9409 LSA 827.7 NSA 142.3 SS_ 25.1

SGJ 1317.9 _2 4_N_.2 THA 118.97 ELl 451.8 EL2 48.6 ALF 152.19

LAUNCH DATE FEB 24 1969 FLIGHT TIME 98.00 ARRIVAL OAT[ JUN 2 1969

HELIOCENTRIC CONIC 0ISTANCE 282.458

RL 148.06 LAL -.00 LCX. 155.21 VL 28.271 GkL -8.70 A?L 92.14 PICA 1_0.01 S_A 133.59 ECC .J8534 INC 2.1404 V] 30.092

RP 108.87 LAP -1.64 LOP 2_5.25 VP 38.007 GAP -.62 A?P 88.62 TAL 226.01 TAP 356.02 RCA 108.85 APO 158.35 V2 34.807

RC 86.50_ GL -11.46 GP 42.63 ZAL 152._ 2AP 83.03 ETS 356.29 ZAE 137.87 ETE 95.42 ZAC 100.57 ETC 151.98 CLP -BO,Sl

PLAN_TOCENTR[C CONIC

C3 27.612 VHL 5._55 0LA -10.48 RAL 4.66 RA0 6368.1 VEL 12.206 PTH 2.19 VHP 4.256 0PA 45.07 RAP- 1.55 ECC 1.4544

LNO'I AZHTH LNCH TIME L-I T_ME INJ LAT INJ LONG ;NJRT A_ INJ A_TH INJ TIME F_) CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 45 52 1961.98 -12.73 26.09 229.56 113.50 3 18 34 1362.0 -9.21 19.19

90.00 12 _ 46 5268.24 26.93 2_8.08 235.22 60.93 13 31 34 4668.2 25.42 229.74
1OO.OO 4 2 0 1716.37 -13.92 7.44 228.97 116.72 4 30 36 1116.4 -10.22 .60

100.00 13 30 19 4989.08 _B.23 217._0 234.97 79.75 14 53 28 4389.J 26.55 20_.9!

110.00 4 58 25 1539,70 -17.01 352._0 227.23 120.11 5 24 5 939.7 -12.86 345.62

110.00 14 50 24 4738.51 31.67 197.44 234.14 76.41 16 9 22 4138.5 29.48 188.91

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

TOE -.3929 TRA -.6271 TC3 -._820 BAU .4194 SGT 910.0 _ 1233.3 SG3 370.6 ST 476.6 SR 267.2 SS 742.3

ROE .2_78 RRA .4133 RC3 1.O699 FAU .11043 ERT -.7713 RRIr -.93_2 RTF .7879 CRT -.9906 CRS .9262 CST -.9581

FOE-I.82_ FRA -.9893 FC3-3.4623 BSP 4297 ._ |534,3 1_3 .1_O8 R13 -.9469 LSA 911.2 MSA 137.4 SSA 23.8

BOE .4445 BRA .7511 BC3 1.1361 FSP -1138 SGI J_53.2 SO2 4_Y_.2 THA 124.04 ELI 545.5 EL2 31 .9 ALF 150.84

LAUNCH D_TE FEB 24 1969 FLIGHT TIME lO0.O0 AER]VAL CATE JUN 4 1969

_LIOCENTRIC CONIC 01STAl_lr 2_. 765

RL 146.06 LAL -.00 LOL 155.21 VL 26.259 GAL -_._ 42_ 92.47 I_ 133.17 S_4A 133.50 ECC .18440 IN(: 2.4693 Vl 30.092

RP 108.89 LAP -1,80 LOP 2_.41VP 57.994 GAP -.19 AZP _.3J TAL 225.61 TAP 338.78 RCA 108.89 APO 158.12 V2 34.802

RC 88.877 GL -13.26 GP 44.50 ZAL 151.74 ZAP 87.11 ETS 339.84 2/_ 1_._3 ETE 100.83 ZAC 96.21 ETC 153.34 CLP -85.95

PLAMETOCENTRIC CON|C

C3 27.557 VHL 5.2_O 0LA -11.99 R_L 3.72 RA0 6368.1 VI[L |2,_04 PTH 2.19 VHP 4.317 OPA 45.68 RAP 358.11 ECC 1.4535
LNCH A2"MTH LNCH TIM[ L-I TIME INJ LAT INJ LONG INJ RT 48_ INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.O0 3 2 35 1911.16 -11.24 25.11 _10._7 116.16 3 34 26 1511.2 -7.63 16.29

90.00 11 35 28 3318.07 27.45 241.65 2_.9'Z 82,67 13 24 6 4718.1 26.13 233.22

l_O.OO _4 17 49 1668.42 -12.43 4.65 L_.95 117.40 4 45 38 1068.4 -8.67 357.89

1_O.OO 'i3 22 55 5036.04 Z8.76 _.69 _36.71 81.46 14 46 3[ 4436.0 27.26 2i2.20

110.OO 5 12 16 1497.91 -13.37 349.9_Z 2"_8.15 120.82 3 37 14 897.9 -11.37 343.33
110.OO 14 44 _7 4779.32 32.28 200.46 _35.97 78.10 16 4 37 4179.3 _0.31 191.80

OIFFERENTIAL CCRR[CTION5 NI0-C_URSE EXECUT|ON ACCURACY CR_I'T 0ETERI_INAT|ON ACCURAC_

TOE -.4757 TRA -.6740 TC3 -.5211BJ_J .4535 SOT |0_5.1 _ 1_86.0 SO3 _3.4 ST 566.3 SR 327.3 SS 777.7

ROE .2723 RRA .3936 R¢_.1151 FAU .10693 RRT -,8_"d_ _ -.9583 RTF .8373 CRT -.9969 CRS .9611 CST -.9648
FOE-J.8880 FRA -,8946 FC3-3:3599 BSP 4770 _ 1669.9 R_3 ,1426 R13 -.95|6 LSA 1OO7.2 MSA 133.5 SSA 22.3

BOE .548J BRA .7815 Be3 1_09 FSP -1146 SOl 1397.1 SO2 487.7 THA 128.51 ELI 653.7 EL2 22.4 ALF 150.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES , VOL 4. 1968-69

LAUNCH CATE F£6 Z4 ]969 FLIGHT T|NE |02.00 ARRIVAL CATE JUN 6 1969

HELIOCENTRIC CONIC 01STANCE 295.042

RL 148.06 LAL -.00 LCH 155.21 VL 28.243 GAL -8.50 AZL 92.8} HCA I36.32 SNA 13].}8 ECC ,I8354 ]NC 2,B)39 VI 30.092

RP I08.90 LAP -1.96 LEO 291.57 VP }7.977 GAP .22 AZP 87.95 TAL 225.12 TAP 1.44 RCA 108.90 APO 157.86 V2 }4.797

RC 91.256 CL -15.Z4 GP 46.)6 ZAL 150.46 ZAP 90.89 ETS }.55 ZAE |33.01ETE 105.74 ZAC 95.98 ETC |54.71 CLP -91.19

PLAN[TOCENTR[C CONIC

C) 27.592 VML 5.Z53 CLA -13.63 RAL 6.94 RAD 6568.1 VEL |2.EO5 PTH 2.I9 VHP 4,414 DPA 46.31 RAP }54.77 ECC 1.4541

LNCM 4?MTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ'NTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

_1.00 3 ZI 35 1855.32 -9.54 19.89 231,87 116.79 3 52 30 1255.3 -5.87 13.13

9(].00 11 46 13 5374.54 27.85 243.71 2}8.9| 84.68 13 15 47 4774.5 Z6.82 237.Z1

lO0.O0 4 35 45 1615.99 -10.77 1.64 231.22 !18.05 5 2 4| I016.0 -6.94 354.95

100.O0 13 14 43 5089.I0 29.2] 224.56 2}8.75 83.45 14 39 3Z 4489.J ZB.02 215.97

110.00 5 17 55 1452.61 -13.97 }4"7.38 L_'_9.35 |2|.52 5 52 8 852.6 -9.70 )40.88

I]0.00 14 )9 } 4815.24 }2.88 _3.91 238.13 _0.06 15 59 28 4Z25.Z )I.16 J95.11

CIFFERENTIAL CCRRECTIONS MIO-COURE EXECUTION ACCURACY ORBIT 0ETERMINATICIN ACCURACY

TEE -.5737 TRA -.7161 TC} -.6608 BAU .4874 S6T 1232.7 .S(,R 1323.0 $63 350.2 ST 670.9 SR 390.1 SS 888.9

ROE .3375 RRA .3674 RE} 1.1441 FAU .|O175 _T -.8562 RRF -.9632 RTF .8697 CRT -.9972 CRS .9791 CST -.9703

FOE-I.9275 FRA -.7777 rC}-3.1925 BSP 52_8 _ |_8.2 R_ .|540 R13 -.9548 LSA I||}.Z MSA ISO.B SSA 20.5

£OE .6656 8RA .8048 8C3 I .31|2 FSP -1106 _W;J |742.4 _2 483.6 THA 132.64 EL1 775.7 EL2 25.4 ALF 149.86

LAUNCH 0ATE RE8 24 I969 FLIGHT TIN£ J04.(]0 ARRIVAL CATE JUN _ 1969

MIELIOCENTRIC CONIC OISTANCE 3OJ._90

RL 148.06 LAL -.00 LOL |55.21 VL 28.E"_ GAL -8,38 AZL 93,24 MEA 139.47 SMA 133.22 ECC .I8276 INC 3.2431 VX 30.092

RP 108.92 LAP -2.J1 LOP 294.73 VP 37.958 GAP ,62 AZP 97.53 TAL 224.54 TAP 4.OI RCA 108.88 APO 157.57 vZ 34.793
RE 93.644 GL -17.45 GP 48.23 ZAL 148.9_ ZAP 94.33 [T5 7.4| ZAE 130.35 ETE 110.17 ZAC 9).89 ErE 156.O7 CLP -96.50

PLANETOCENTRIC CONIC

C} 27,751 VHL 5.268 0LA -15,44 RAL 8.34 RAD 6568.| EL 12,212 PTH 2o19 VHP 4.550 DPA 47.00 RAP 35J .53 ECC 1,4567
LNCH AZMTH LNC H TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.O0 } 43 28 1792.96 -7.61 16.33 233.53 117.36 4 13 21 1193.0 -3.89 9.63

90.00 11 _5 33 5439.75 28.17 250.47 24i._5 87.03 I3 6 13 4859.8 17.47 141.87

iOO.00 4 56 21 1557.79 -8.89 358.35 252.84 |I8.66 5 22 J9 957.8 -5._0 351.72
100.00 13 5 2} 5150.Z6 29.62 229.05 241,15 85.78 I4 }! 13 4550.2 28.72 Z20.]7

110.00 5 45 46 1402.98 -12.19 344.64 230.88 122.19 6 9 9 BO}.0 -7.85 338.13

110.00 14 32 25 4877.73 33.42 207.9| 240.69 82.37 15 53 43 4277.7 ]2.O1 198.97

CIFFERENTIAL CORRECTIONS MID-_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6889 TRA -.7508 TC3 -.796| BAU ,52|9 _T |408.J ,_R 1352.6 SG} 333,7 ST 791.6 5R 458._ 55 840.2

ROE .4070 RRA .3321 RE3 1.1598 FAU .09554 RRT -.8790 RRF -.9674 RTF .8919 CRT -.9958 CRS .9889 CST -.9751

FOE-l.9528 FRA -.6539 FC3-2.9804 BSP 5731 _ 1952.5 R23 .1639 RI} -.9574 LSA 1235.1 MSA 129.4 SSA 1_.4

8OE .800! ORA .8210 8E3 I .4068 FSP -1062 .SG! 1892.6 S(.2 479.9 THA |36.31 ELI 91].9 EL2 ]6.4 ALF 149.99

L_UNCM CATE FEB 24 1969 FLIGHT TIME 106.00 ARRIVAL CATE JUN 1{3 J969

HELIOCENTRIC CONIC

RL 14_.06 LAL -.00

RP 10_.91 LAP -2._5

RC 96.0}B GL -I9.9I

PLANE TC(ENTRIC CONIC

C) 28.083 VHL 5.299

LNCH ATMTH LNCH TIME

90.00 4 9 11

90.00 II 22 47

100.00 5 20 25

100.00 12 54 14

110.00 6 6 26
I10.00 14 24 43

cIrrERENTIAL CORRECTIONS

T_E -.824_ TRA -.7754 TC3 -.9214 B_U .5549

RCE .4783 RRA .286| RE3 1.1556 FAU .08811

FOE-I.9565 FRA -.5186 FC3-_.7161 8SP 6208

6CE .9530 8RA ,8265 BC3 1.4779 rSP -997

01STANCE _07,510

LOC 155.21 VL 28.198 GAL -8.26 AZL 93.71 MCA 142.62 SMA 133,04 ECC ,18205 INC 3.7085 v! }0.0_2

LOP _97.89 VP 37.9}7 GAP 1.00 AZP 87.05 TAL _23.87 TAP 6.49 RCA I0_.8_ APO 157.26 v2 }4.1_9

GP 50.15 ZAL 147.09 ZAP _T.}7 ETS 11,41 7AE 127.56 ETE 114.!2 ZAC 91.94 ETC 157,39 CLP-I_;I.55

OLA -17.44 RAL 9.97 RAO 6568.1VEL 12.225 PTH 2.20 VHP 4.727 CPA 47.80 RAP ]48.)6 ECC 1.46_2

L-I TIME INJ LAT INJ LON& INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

17Z|.88 -5.37 12.31 _)5.66 117.84 4 37 53 1121.9 1.60 _.6_

5516.76 28.32 256.09 _44.00 89.85 18 54 43 4916,8 28.00 247.4_

1492.05 -6.73 354.67 2}4.92 119.19 5 45 17 892.5 -2.78 348.10

522|,82 _9.86 2}4.37 24}.98 88.57 14 _1 16 46_1.8 29,34 225.61

1347.89 -10.17 341.64 232.83 122.81 6 28 54 747.9 -5.78 _35.31

4938.75 3}.88 212.62 243.72 85.12 15 47 Z 43}8.7 32.83 Z03.53

MI0-COURSE EXECUTION ACCURACY CR6IT 0ETERMINATION ACCURACY

SC.T 1587.5 _ 13661.4 SG3 312.8 ST 929.8 SR 5_7.5 SS 867.7

RRT o.8939 RR'F -.9709 RTF .9070 CRT -.9941 CRS .9943 CST -.9792

5(,8 2095.8 K_"Z3 .1743 RI} -.9591 LS4 I370.7 MSA 129.6 55A 16.)

SGI 2040.8 _2 477.2 THA 139.73 ELI 1067.9 ELZ 49.8 ALF 150.51

LAUNCH CATE FEB 24 1!169 FLIGHT TIME 1C]8.O0 ARRIVAL CATE JUN 12 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.OO
RP" 108.94 LAP -_.39

RC 98.436 GL -2_.68

PLANE TL'WCENTRIC CONIC

C] ZB.662 VHL 5.354
LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 4 40 12 1638.56 -2.70

_1.00 11 6 45 5610.26 28.14

100.00 5 49 9 1416.09 -4.19

100.00 12 40 29 5307.97 _9.84

110.00 6 30 42 1285.87 -7._7

110.00 14 15 25 5010.95 34.15

CIFFERENTIAL CORRECTIONS

TOE -.9848 TRA -.7871 TC}-I ,0_6 BAU .5869

RCE .5556 RRA .2316 RE3 I,I}}2 rAU .0_161"16

FCE-I.94B6 FRA -.)B}7 FC)-2,41_2 BSP 6716

6DE 1,1307 _RA .8_:'35 8C3 1.5318 FSP -92_

DISTANCE 31 }.702

L(_. 155.21 VL 28.170 G_L -8.13 AZL 94.25 HCA 145.77 SMA

LOP 101.05 VP 37.914 GAP 1.36 AZP 86.49 TAL 223.12 TAP

GP 52.18 ZAL 144.94 ZAP 99.99 ET5 15.57 ZAE 124.66 ETE

13_.83 ECC ,181}9 INC 4.2460 Vl _3.092

8.89 RCA 10_.7) APO |56.92 V2 ]4.787

117.67 ZAC 90.12 ETC 158.66 CLP-I06.43

OLA -19.67 RAL 11.84 RAD 6568.2 VEL 12.249 PTH Z.20 VHP 4.954 CPA 48.74 RAP 345.Z0 ECC 1.47_7

INJ LONG INJ RT ASC INJ _ZMTH INJ TIME PO CST TIM INJ _ LAT INJ Z LONG

7,64 238.42 IlS._I') 5 7 31 1038.6 1.09 1.01

262.93 247.20 93.27 12 40 15 5010,3 28.30 _54.16

350.46 _37.E0 119.62 6 12 45 816.1 -.Zl 345.9]

240.78 247.29 91.94 14 8 57 4708.0 19.79 131.97

3}8.32 235.33 123.37 6 52 8 685.9 -3.42 )32.05

218.24 247.31 88.44 15 38 56 4411.0 33,56 809.04

MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCC_RACY

5GT 1768.8 SGR 1376.7 SG3 2_9,7 ST 1088,1 SR 600.9 SS 895.0

RRT -.9039 RRF -.9741RTF .�l_J CRT -.9927 CRS .997_ CST -.98_6

SG8 2241.4 R_3 .18}6 R|3 -,9607 LSA 1526.0 MSA 131.0 SSA 14.0

SGl 2190.4 SC2 475.5 THA 142,83 ELl 1_41.4 EL_ 63.6 ALF 151.18
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

L4UNCH OAT[ rlr8 24 |969 FLIGHT TINE 110.00 _RR[VAL CATE JUN 14 |969

HELIOC£NTRIC (ON[C DISTANCE 319.8r_

RL 148.06 LAL -.00 LOL 155.21 VL 28.139 GAL -7.99 AZL 94.88 H(A 14B.9J S_ 132.60 ECC .18080

RP 108.94 LAP -2.52 LOP 304.22 VP 37.889 GAP 1.71 AZP 85.82 TkL 222,30 TAP 11.21 RCA 108.62

RC 100.837 GL -25.82 GP 54.38 ZAL |42.40 ZAP 102.14 ETS 19.9| Z_E 121.63 £TE 120.86 Z4C 88.40

PL4NETOCENTRIE CONZ_
C3 29.60! VHL 5,4410L4 -22.|7 RAL 14.03 RAO 6568.2 VEL 12.287 PTH 2.21 VHP 5.24| OPA 49.85

LNCH 4ZNTH LNCH TIME L-I TIN[ IN| LAT IN| LONG IN| RT A_ |NJ AZNTH IN| TIM[
9(3.00 5 19 9 1536.41 .59 1.94 242,06 118.31 5 44 45

90.00 10 45 15 5728.55 27.39 271.49 250.88 97._0 12 20 43

100.00 6 24 34 1325.27 -I,ll 345.47 241.11 119,87 6 46 39

100.(30 12 22 31 5414.93 29.33 248.68 251.14 96.07 J3 52 46
110.00 6 59 49 1214.77 -5.19 334.56 238.57 123.83 7 20 4

l|O.OO |4 3 45 50_.20 34.10 225.05 251.56 92.47 15 28 43

DIFFERENTIAL CCIR_I[CTIONS MI0-CC_RS_ EXECUTION ACCURACY

TOE-1.1769 TRA -.7818 TC3-|.|ISA BAU .6162 .%T 1949.3 SC_ 1372.0 SG3 263.9

• 6369 _A ,1653 Re3 1.0863 FAU .07132 RRT -.g096 I_ -.9768 RTF .9261

FOE-J.9234 FRA -.2473 FC3-2.0857 8SP 7185 SC_ 2383.7 1_3 .1932 R|3 -.9618

BOE J.3382 BRA .7991 8C3 1.5570 FSP -845 _J 2335.8 _2 473,3 THA 145.75

INC 4.8778 V| 30.092

4PO |56.57 V2 34.785

ET( J59.92 CLP-IJ;.Z6

RAP 34J.97 ECC J.4872

F_ CST TIM IN| 2 L4T IN| Z LONG

936.4 4.37 355.30

5128.6 18.14 262.91

725.3 2.87 338.95

4814.9 19.86 239.92

614,8 -.7! 32B.34

4498.2 34.07 215.80

(::_ReIT DETERN|NATION ACEURAC_
ST |Z68.3 ,f_ 674.0 SS 9|8.5

CRT -.9915 ORS .9989 CST -.9855

LSA 1699.6 MSA |33.8 5SA 11.8

ELI |434.2 EL2 77.4 ALF J52.J2

LAUNO'I OATr rE8 24 1969 FLIGHT TIE 112.00 ARRIVAL OAT£ JUN |6 I969

HELIOCENTRIC CONIC

RL 148.06 LAL -o00

RP J08.95 LAP -2.64

RE 103.2_ GL -29.37
PLANETOCENTRIC CCNIC

C3 31.085 _ 5.575 OLA -24.98 _AL
LNC.PI A2'NTH INCH TINE L-I TIME IN! LAT

90.00 6 12 5 1396._ 5.01

gO.O0 10 12 48 602.60 2_.42

100.O0 7 10 41 1209.63 2.80

100.00 11 98 53 5553.10 27.89

110,OO 7 35 45 !131.01 -2.00

110.OO 13 48 18 5208.49 3_.47

0IFFERIENTIAL CORRECTIONS
T02-1.4128 TRA -.7554 TC3-I .1680 8_J .64_0

ROE .7262 RRA .01_1RC3 1.0146 F/_J .06234

rO_-1.8ee_ eRA -.11_ rC3-_.738_ 8SP 7683
_O£ 1.5883 _A .7606 8(3 1.5471FSP -762

OISTM4C.£ 326.003

LOt. 155.21VL _B.105 GkL -7.85 4ZL 95.64 I,_A 152.05 _IA 132.34 ECC .18025 IN(: 5.6361 V! 30.092

LOP 307,38 VP 37.862 GAP 2.04 _ZP 85,02 TAL 221,40 TAP 13.45 RCA 108.49 APO J56.2_ V2 34.784

GP 56.B0 Z_L 139.42 ZAP 103.78 ETS 24.45 Z_E 118.44 ETE 123.81 Z_C 86.73 ETC 16| .2| (LP-||5.78

16.60 RA0 6568.2 VEL 12.347 PTH 2.23 VHP 5.604 OPA 5|.16 RAP 338.51ECC J.5116
_NJ L_ _NJ RT AS( _NJ 42347H IN| T|ME PO (ST T_M IN| 2 LkT IN| _ LONG

354.24 247.06 117.91 6 35 24 798.9 8.7| 347.5!

30_.04 254.81 102.91 lO 22 51 2.6 26.95 296.70

339.12 245.84 119.77 730 51 609.6 6.75 332.55

238.85 235.46 101.23 13 29 28 4955.1 29.15 250.27

_0.17 242.83 124.13 7 54 36 531.0 2.50 323.97

233.44 256.53 97.39 15 15 5 4606.5 34.|3 224.26

MI0-COJR_E £}_CUTICIq ACCURACY CRSIT 0ETERN_NATZCN ACCLWACV

SGT 2130.1SGR 1359.0 _3 _37.2 57 1474.8 SR 747.6 SS 940.7

RRT -.9128 RRF -.9791RIT .93Y] CRT -,,_07 CR8 .9997 (ST -.9881

SG_ 2526.7 R23 ._10 R13 -._I LSA 1897.3 _SA |37.3 8SA 9.7

5(11 2481.3 8_2 476.4 THA 148.49 ELI 1651.0 EL2 90.7 ALF |53.24

L4UNCH 0ATE rE8 24 1969 FLIGHT TIME IJ4.00 ARRIV4L OATE JUN J8 J969

H_LIO_ENTRIC C(_IqlC

RL |48.06 L_L -.00
RP !08.95 LAP -2.75

RC 105.643 GL -33.40

PLANET(XENTRIC CC_IIC

C_ 33.4i5 VHL 5.781

LN(,J'I A_MTH LNCH TINE

90.00 7 55 39
gO.O0 8 53 35

1(30,OO 8 J9 49

!00.00 !J 12 6

!!O.O0 8 _ 15

l!O.O0 13 26 10

DIFFERENTIAL CORR[CTION8

TOE-1.7075 TRA -.8993 TC3-J.|764 8AU ._46

ROE .8|93 RRA -.0056 RC3 .9105 FAU .03308

FOE-|.8414 FRA ,0045 FC3-1.3752 BSP 8137

BOE 1_8939 BRA .6993 6C3 1.4876 FSP -670

OISTANCE 332.|t3

LOI_ |55.Z| VL 28.068 6AL -7.69 AZL 96.57 PICA 155.J8 SMA J32.07 ECC .17975 INC 6.5689 VI 30.092

LOP 3|0.54 VP 37.835 GAP 2.36 AZP 84.03 TAL 220.44 TAP 15.62 RC4 |08.33 APO|55.81 v2 34.783

GP 59.52 ZAL 135.94 ZAP 104.87 ETS 29,29 ZAE 1|5,06 [T[ 1_6.64 ZAC 85.06 ETC |62.64 CLP-JZO.39

0LA -28.12 RAL 19.65 RA0 6568.3 VEL 12,441 PTH 2.25 VHP 6.071 OPA 32.67 RAP 334,63 ECC 1.5499

L-I TIME IN| LAT _NJ LONG /NJ RT A_ _NJ k2'NTH |NJ TIME PO CST TZM IN| 2 L4T IN| 2 LONG

11|2.93 13.75 337.79 255.37 115.OO 8 14 12 512.9 |7.0| 330.63
924.93 18.83 326,33 257.65 111.55 9 9 0 324.9 21.59 318.74

1034.74 8.64 329_42 252,73 118.73 8 37 4 434.7 12.41 322,66

5766.39 24.23 273,46 259.73 108.07 12 48 12 5|66.4 26.47 265.38

1027.J3 1.97 324.76 248,63 |24.|3 8 39 22 427.1 6.44 3|8.52

5346.77 31.74 244.00 26_.13 J03.41 14 55 16 4746.8 33.26 235,|J

MJ0-CC]L_S_ [X[CUTION ACCURACY ORBIT OETERMINATION ACCURAC_

S_T 2309.1 SGR 13Z9.5 $63 209.1 ST 1709.3 SR 812.7 SS 957.6
_T -.9125 RRF -._06 R1T .9388 CRT -.9900 CRS .9999 CST -.9903

,_ _4.5 R_3 ._77 RJ3 -._44 LSA 2116.4 MSA 141.6 SSA 7.8

SGJ 2621.0 SG2 479,3 THA 151.23 ELI J889.8 EL2 103.6 ALF 154.7J

L_UNO_ OATE FEB 24 1969 FLIGHT TINE 116.00 _R_IVAL OATE JL_ ZO 1969

H_LIC(ENTRIC CONIC

RL 148.06 LAL -.00

RP 108.95 LAP -2.86
RC 108.043 GL -37.96

PLANETOC_NTRIC CONIC

C3 37.!33 VHL 6.094

LNCH A2_tTH LNCH T_ME

75.32 6 43 51

IO4.68 10 34 43

75.32 6 43 51

104.68 10 34 43

110.OO 9 29 10

llO.O0 12 48 35
OIFFERENTIAL CCIR1R_CTJONS

TDE-2.O903 TR_ -.6030 TC3-1.1310 _4J ._I04
ROE .9135 RRA -.1161R(3 .7741FAU .04393

F0£-|.7858 VRA .1150 FC3-J.0242 85P 8620
80E 2.2812 8RA .6141 8C3 1.3706 FSP -58J

OISTANC{ 338.194

LOL 155.21VL 2_.030 GAL -7.33 AZL 97.75 _ 158.31 SMA 131.79 £(C .17929 INC 7.7519 VI 30.092
LC_o 313,70 VP 37.806 G_P 2.67 AZP 82.79 TAL 219.41 TAP 17.72 RCA 108.!6 _PO !55.42 V2 34,783

OP 62.62 ZAL 131.89 ZAP 105.37 ETS 34.36 ZAE 111.42 ETE 129.58 ZAC 83.30 ETC 164.38 CLP-125.18

DL_ -31,61RAL 23.33 RAO 6568.4 MEL 12.590 PTH 2.28 VI-IP 6.684 OPA 54.34 RAP 330,06 EE( J.6!!J

L-] T|ME _NJ LAT ]NJ LONG ZNJ RT kS( ZNJ A2_4TH _NJ T|ME PO (ST T_M _NJ 2 LAT IN| 2 LONG

1415,87 17.34 J,glg 262.83 116.86 7 7 27 815.9 20.80 354.76

875.26 17.36 307,21 262.84 !16.85 10 45 58 75.3 20.82 299.99
1415.87 17.34 J._ 262.83 116.86 7 7 27 815.9 _O.80 354.76

675.26 J7.36 307._1 262.84 !16.85 10 45 58 75.3 20.82 299.99

879._7 7._8 316.99 _57.04 123.43 9 45 _9 279.4 1|.92 310.59

5547.81 27.67 238.23 267.77 JI0._ 14 21 3 4947.8 30.26 249.99
MIO-COUR_E E_ECUTION ACCURACY CR_T DETERNINATICN ACCUR4CV

SGT 2491.2 _ 1282.3 SG3 J6l.J ST 1976.0 SR 860.2 SS 970.2
RRT -.g088 _ -.9808 RTT .9453 CRT -.9893 CRS .9997 CST -.9923

2801.9 R23 ,2105 R13 -.9666 LSA 2358.9 MSA J45.6 SSA 6.2

SGJ 2759,9 SG2 482.9 THA 154.08 ELl 2152.0 EL2 J15.3 kLr 156.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH OATE FEB 24 1969 FLIGHT TiME 118,00 ARRIVAL _JTE JUN Z_ |969

HELIOCENTRI( CCNI( OI$TANC[ 344.243

RL 148.06 LAL -.00 LOL 155,21 VL 27.989 GAL -7,95 kZL 99.31H_CA J61.49 _A 131.49 EC( .17887 vJ 50,092

RP 108,94 LAP -2,95 LOP 316.87 VP 37,777 GAP 2._N5 AZP 81,17 TAL 218,32 TAP 19,74 REA 107.97 VZ 34.784

RC 110,446 GL -43.06 GP 66,17 ZAL 1_7,21 ZAP 105,29 £TS 40,58 2A[ 107,4| [T[ J35.0E ZAC 8| ,36 (LP-I 30,54

PLAN(T(XENTR]( C0NI(
C3 43.267 VHL 6.5?8 CLA -35.40 RAL 27.82 RA0 6_.6 V1EL 12,831 PTH 2,34 VHP 7,521 0PA 56.09 RAP 324,40 E¢E 1.7121

LNCPI 47NTH LNCH T|I, IE L-| TII,_ |NJ LAT |NJ _ IN| RT AS4: IN| A5'NTH IN| TD_ PO (ST TIM |NJ 2 LAT rNJ 2 LONG

67.82 6 14 91 1598_82 17.89 16,45 R?0,79 121.07 6 41 30 998.B 21.87 9.48
112.18 11 39 35 5851._6 17,90 277,26 270.80 121.06 13 17 13 5257.6 21.88 270.29

67.82 6 14 51 i_98.82 17.89 16.45 2?0.79 121.07 6 41 30 998,8 21.87 9,48

112.18 II 39 35 5857.56 17.90 277,215 _70.B0 121.06 19 17 13 5257.6 21,88 270.29

67.82 6 14 51 159@.82 17.89 16.45 t70.79 121.07 6 41 30 998,8 21.87 9,48

J12.18 11 39 35 5857.56 17.90 277.E6 2?0.80 lZl.06 1_ 17 13 5257.6 21.88 270.Z9

IN(. 9,3109

A_D 155.01

ETC 166.81

OIFFERI[NTIAL CCRR1ECT|ONS
T0£-2,6043 TRA -,4428 TC3oi.0197 BAU ._49

ROE .9849 RRA -.2506 RE3 .6016 F),U .0_489

FOE-I.TL:'134 fRA .2157 fC_ -,6_)_1 8SP g05_

BOE 2.7843 _4 .5087 8(3 1.1840 FSP -488

LAUNCH OATE FEB 24 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -,00
RP J08,g& LAP -3.04

RC 112.844 GL -48.64

PLANETOCENTRI( CCNI(

C3 53.973 VHL 7.3(7
LNO'_ A21,1TH LNCH TINE

61.52 6 4 35

118.48 12 34 17

61.52 6 4 35
118.48 12 34 17

61.52 6 4 35

118.48 12 34 17

0IfF£RI[NTZAL C_CT_OI_
TOE-3._278 TRA -,1761 T_ -.83_0 BAU .6710

ROE .967; RRA -,4055 R4;3 .,tOil FAU .0_7

r0£-1.6532 FRA ._044 rE9 -.4214 BSP " 9503

80E 3.4655 _A ,442I BC3 .9_ RSP -402

NI0-_URS[ £)ECUT|ON ACCURACY CRBIT DETERt_INATION ACCURACY

_T 2677.6 Si_ 1197.5 `%9 153.2 ST 2273.3 SR 862.0 SS 975.0

RRT -.8_6 RRF -.9771RIT .9528 CRT -,9878 CRS .9988 CST -.9941

S_ _33.f _3 ,_085 R|3 -.9697 LSA 2615,2 _SA 149.1 SSA 4.e

_1 2_9_.6 SGZ 4_,5 THA 157.43 ELI 2428.0 EL2 125,5 ALF 159.41

FLIO4T TII_ J20,00

OIST'I_(.E 3_O,254

LOt. 155.21 VL 27.946 GAL -7.16 k21. 101,47 _ 164,52 S_IA 131.18 EC¢ .17847 IN_1|.4705 VJ 30.092

LOP 920.09 VP 37.747 GAP 3.24 AZP 78.99 TAL Z17.16 TAP 21,69 RCA 107,77 APO 154.59 v_ 34.786

GP 70.23 ZAL |21.90 ZAP 104,4| ETS 48,05 ZN_ 102.8_ £T£ 1_7.77 ZAC 79.08 ETC 170.72 CLP-I 37.36

OLA -3_.30 RAL 33,_3 RAO 65_.0 _L 1_.241 PTH 2.d_ VI4P 8.717 OPA 57.72 R_P 317,14

L-I T|NE XNJ I.AT IN| LON_ |NJ RT A_K: JNJ A214TH _NJ T_14£ PO C$T TIM _NJ 2 LAT
1749._7 17.46 28.39 28(3,79 125,79 6 93 44 1149.3 22.01

5817.61 17,47 _7}.71 280,80 125,78 14 11 I5 5217,6 22.02

1749.27 17.46 ZS._J 2_0.79 125.79 6 93 44 |149.3 22.01

58|7,61 17.47 273.71 Z/IO.BO 125.78 14 11 15 5217.6 22,02

1749._7 17.4_ _lL3_ _B0.79 125,79 £ 99 44 114_,9 22,01

5817,61 17,47 _73,71 ZBO.BO 125,78 14 11 15 5211.6 _,02

N_0-O3URS( E_CUTION ACCURACY

SGT 2B78.7 S_ 1040.8 `%3 126.4

RRT -,87|6 RRF -,9608 RTF ,9_

`%8 3061,1 _9 ,1972 R19 -,9746

_1 _OZZ._ _1_2 4$5._ TH_ 162.09

ARRiVaL DATE JUN 24 1969

ECC 1.888_
|NJ _ LONG

21.81

267.13

Z1,81

_67.13

21.81

267.13

CR_IT 0ETERNIN_TION ACCURAC_
ST 2596.1SR 764.4 SS 973.6

(RT -.983_ (R_ .9959 CST ".9958

LSA 2872.2 NSA 150.5 SSA 3,6
ELI 2703.1 EL2 132.7 ALF 163.81

LAUNCH OAT? FEB 24 1969 FLIGHT T11( |f2.0_ 4RRIVAL 0ATE JUN ?6 1969

HELIOCENTRIE CONIC 0|$TANC£ 356,215
RL 148.06 LAL -.00 LOL 155.21 VL 27,902 GAL -6,9_ AZL J04,67 HCA 167.59 S_A 110.86 ECC .17807 INC14,6730 v! _0.097

RP 108.93 LAP -3.|_ LOP 323.20 VP 97,717 G_P 9.50 AZP 75.66 T4L 215.93 TAP 23.52 RCA 107.56 APO 154.17 v? _4,789

RE 115.239 GL -54,45 GP 14.80 ZAL 115.99 ZAP 102.88 ET5 58.88 7AE 97,62 ETE 14_,86 7AC 76.19 ETC 178.15 CLP-148.20

PLAN_TO_ENTR|C CONZC
C3 74.362 VHL 8.623 DLA -42.95 RAL 40.31 RAO 6569.4 Vi[L 13,990 PTH 2.55 VHP 10.545 OPA 58,80 RAP 301.64 ECC 2.2238

LNCH AZMTH LNCH TINE L-I TD4£ IN| LAT IN| LONG IN| RT A,SC IN| ATNTH IN| TIE PO CST TIM IN| 2 LAT IN| 2 LONG

56.24 6 9 1 1890,77 15.45 38.93 _93.03 130.60 6 40 32 1290,8 20,55 32.87

123.76 13 25 4 58_,47 15.46 273,t7 299.04 130,59 15 2 14 52_0,5 20.57 767.11

56.24 6 9 1 18_(3.77 15.45 _8.99 293.09 1_0,60 6 40 32 1290.8 20.55 32.87

123.76 13 25 4 5830.47 15.46 279.17 293.04 1_0.59 15 2 14 5230,5 213.57 267.11

56.24 6 _ 1 189(].77 15.45 _8,99 _93.03 1_O.60 6 40 32 12_O.8 Z_3,55, 32.87
123.76 13 25 4 58_3.47 15.46 273.17 _9_.04 13(3,59 15 2 14 52_0.5 20.57 267.11

OlFFERENTIAL CCRI_CTICIN5 NID-COUR._ EXECUTION ACCURAC_ _RBIT 0ETERt4[N_TION ACCURACY

T0£-4,3820 T#A ,2983 T(3 -,5919 BAU .6179 S_T _097.2 S_ 718.7 ,%3 101,5 5T 2912.8 SR 431.3 SS 970.?

ROE ,609_ RR_ -,5460 RC3 .1897 FkU .01805 RRT -.7397 RRF -.8567 RTF ,9760 CRT -,9479 CR5 ,9684 CST -,9974

fOE-l,5947 FRA .3908 FC3 -.2102 B.f)P 9907 SGO 9179.5 R_3 -,1741 R13 -.9810 LS_ _096.7 MS_ 149.0 SSA 2,7

B0E 4,4242 8R_ ,6LP'Z2 9C3 .6215 FSP -921 ,%1 3143.5 `%2 476.5 THA 170,03 ELJ 2941.4 EL2 |36.1 ALF 171 .99

LAUNCH O_TE FEB 24 1_9 FLIGHT TII4E 124.00

HELI(XENTRIC CONIC OISTAI_E _62,095

RL 148.06 LAL -.00 LCL 155.21 VL _7.857 GAL ,_.74 AZl. 109._| HCA J70,60 SMA

RP 108.92 LAP -3.19 LOP 326,_6 VP 37.686 GAP 3.73 A2'P ?0.34 TAL 214.61 TAP

RC 117,630 GL -59,BO GP 79.25 Z_U,. 109.65 ZAP 100.64 ETS 78.87 Z_ 91.11 ETE

PLAP#£7OCENTR|C CCNIC
C3 118.812 VHL 10,900 OLA -45t55 RAL 48.71 RA0 6_70,2 VEL 15.497 PTH _.76 VHP

A214TH LNCH TIM[ L-| T_I4E |NJ LAT IN| LONG _NJ RT AS(: ZNJ A214TH |NJ TIN[

52,70 6 28 43 20_.I0 11.3_ 47,67 _07._9 134.41 7 2 33

127,30 14 12 18 608,14 11,41 297.4| _07.90 134.40 14 _ 26

_2.70 6 28 43 2_29,10 1|,39 47.67 _07._9 134.41 7 2 33

127,30 14 12 18 608,14 11.41 297.41 _07,30 194.40 14 _'_ _6

52.70 6 28 43 2029.10 11.39 47,67 307.2_ 134.41 7 2 33

127.30 14 12 18 608.14 11.41 297.41 _07._0 134.40 14 22 26

_IKFERENTIAL CORR[CTIOI_ N|O-O_URe,J_ E)_CUTION ACCURACY

TOE-5.7383 TRA I .1975 TC3 -.2939 BAU .4710 `%T 3ZlZ,8 _uR 661.4 `%3 79,8

ROE-_.122_ _W_ -,3947 RC3 .0189 FAU ,0099_ RRT .6995 RRF .rOe7 RTF ,9910

FOE-l.5791 FR_ .4975 rC3 -.0725 B$ e 10202 _ 3280,2 R_9 -,1379 RI3 ,9883

80E 5.84?0 _A 1.2609 BC3 .2955 FSP -251 `%| 3246.7 ,%2 467.7 THA 8,37

ARRIVAL 0ATE JUN 28 1969

I_O,54 ECC ,17760 IN(19.9086 Vl _(3.09_

25.21RCA 10t,36 _PO 155.72 V2 34.792

163._2 Z_C 72.19 ETC 195.10 CLP-171,89

13.609 OPA 58,48 RAP 295,45 ECC 2.9553
PO CST T_N INJ 2 LAT IN| 2 LONG

1429.1 16.92 42,1Z

8,1 16.94 291.86

1429.1 16.92 42.12

8,1 16,94 291,86

1429.1 16.92 42.12
8.1 16.94 291.86

ORBIT 0ETERMINATION ACCURACY

ST 3028,4 SR 596,6 $$ 984.8
CRT .9716 (R$ -.96OO CST -.9990

LSA 3236.5 NSA 147.4 $5_ E,l

ELi 3083,5 EL2 138.6 ALF 10.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69)

LAUNCH DATE F'E8 Z4 1_H59 FLIGHT TIM_ J_6.00

H1EL|OCENTRIC CONIC DISTANCE 367,805

RL 148.06 LAL -.00 LCt. |55,_1 VL _7.8|0 GAL -6,4_ kZL IJg,Sz PICA J73,46 5NA

RP J08.91 LAP -3.25 LOP 329.53 VP 37,6.56 GAP 3.91 AZP r_,34 TAL 213,14 TAP

RC 120.O|5 GL -62.80 GP 79.29 ZAL |03.22 ZAP 97.80 ETS J_O.J7 ZAE 82.13 ET£
PLAN[TCXENTRIC CONIC

C3 238.699 VHL 15.450 DL,A -4§.33 RAL 57._O RAD 6571.4 V[L 18.974 PTH 3.08 VHP

LNCH AZNTH LNCH TINE L-I TINE INJ LAT
53,00 7 6 31 2144o79 5,68

IZ7.00 14 47 53 729.56 5.69

53.00 7 6 31 2144.79 5.68
127.00 14 47 53 729.56 5.69

53.00 7 6 31 2144.79 5,68

J27.00 14 47 53 729.56 5.69

DIFFERENTIAL CORRECTIONS

T02-4.4090 TRA Z._6 TC3 -.0_3 BAU .|_6

ROE-6.8261 RRA 1.4196 RC3 .0276 FAU-.OOOLP2
FOE-I .6938 FRA .7016 FC3 .0008 (3SP 10322

80E 8,126! BRA 2,7102 B(3 .0472 FSP -197

ARR;VAL DATE JUN 30 J969

LAUNCH DATE FEB 24 1969

J30.2! £EC .17666 INC29.BJ95 vJ 30.092

26.59 RCA J07.18 APO 153.24 V2 34.796

_02.06 ZAC 65.83 ErE 234.12 CLP 136.90

H[LIOCENTRZC CONIC

RL |48.06 LAL -.00

RP 108.89 LAP -3.30

RC J22.394 GL -57.90

PLAN[TOCENTRIC CONIC

C3 672,230 VHt. 25,9_7
LNCH A2'NTH LN(J,f T_I4E

63.88 8 L_ L>2

J16.J2 14 29 4

63.88 8 22 22

J|6.12 14 _ 4

63.88 # Z2 22

|16.|2 14 _ 4

19.487 0PA 54.94 RAP 280.94 £CC 4.9284

IN| LONG IN| RT AS( |NJ AZNTH IN| TIM([ PO CST TIN IN| 2 LAT IN| 2 LONG

52.67 322.25 135.05 7 42 J6 |544.6 11,30 47.33

302.94 322.26 135.05 J5 0 3 129.6 11.32 297.60

52.67 322.25 135.05 7 42 16 |544.8 11.30 47.33

302.94 322.26 135.05 15 0 3 129.6 11.32 297.60

52.67 322.2_ 135.05 7 42 16 1544.8 JJ.30 47.33

302.94 322.26 J35.05 J5 0 3 129,6 J1.32 297.60

NI0-_SE [Y_CUT|ONACCURACY OR6IT D£TERNINATION ACCURACY

SGT _042.2 SGR 2641.3 _,3 63.0 ST 1675.4 SR 2541.4 $S 1074.0

RRT ,9346 RM r ,9698 RTF ,9923 CRT ,9914 CRS -,9963 CST -,9990

SC_ 3338.7 _3 -.1099 R13 .9934 LSA 3222.3 NSA J89.5 SS_ J.Z

S_1 3297.2 SG2 583.8 THA 52.78 EL1 3038.4 EL2 183.5 ALF 56.70

FLIC4.1T TINE 128,00 ARRIVAL 0kT£ JUL 2 1969

0|STANCE 373o0J8

LOL |55.2! VL 27.763 GAL -'6.11AZi. 142.71 _ 175.85 .._4A |29.87 ECC .|7526 INC52.71|7 VI 30.092

LOP 332.70 VP 37.625 GAP 3.95 AZP 37.36 TkL 21|.26 T_P 27.12 RCA J07.1J APO |52,_3 V2 34.800

GP 67.11ZAL 97.42 ZAP 94.70 ET5 160.07 Z_ 66.92 ETE 239.32 ZAC 53.34 ETC 274.04 CLP 102.16

0LA -37.77 RAL 65.05 RA0 6572.7 VEL _B.JTO PTH _.42 VHP 32.728 OPA 43.62 RAP 266.17 £C¢12.0632
L-I TINE INJ LAT INJ t._NG _ INJ RT A_k_ INJ A214TH INJ T|NE F_ CST TIN INJ 2 LATINJ 2 LONG

2116.00 .64 45,74 334.21 127.77 8 57 38 1516.0 5_52 39.81
"962.58 .65 3J8.65 334.22 127,77 14 45 7 362.6 5.54 3J2.72

2116.OO .64 45.74 334.21 127.77 B 57 38 1516.0 5.52 39.6J

962.38 .65 318.65 334.LP2 |27.77 |4 45 7 _2.6 5.54 312_72
2J16.OO .64 45.74 334.2j |27.77 8 57 38 15|6.0 5.52 39.6l

962.38 .65 318.65 334.22 127.77 J4 45 7 362.6 5.54 312.72

NI0-C_URSE _CUT_ON ACCURACY OR_|T OETERNINATION ACCURACY

SGT _46.4 _GR 31_.5 $G3 52.7 ST 457,I SR 2590.9 SS 1357.6

RRT -,2_76 _ ._1_72 RIT -.1841 CRT -.8828 CRS -._995 C$T .8670

3224.0 R_3 -.0_61 R|3 .9963 LSA 2952.4 NSA 219.l SSA .5
SGI 3163.1 SG2 623.7 THA 93.|4 ELI 2622.3 EL2 212.1 ALF 98.91

OIFFE_NTIAL CORRECTIONS

TO_ |.9774 TRA 1.5984 TC3 -.0318 8AU !.5856

R0-11.5095 RRA 5.8746 RC3 .1735 F_U-_02445

rO£-Z.Jlej FRA 1.2718 FC3 .0_15 _SP 9897

E_E1J.6781 _RA 6.O882 _C3 ,|764 FSP -J66

L4UNCH OAT[ FEB ?4 1969

H_LIO_ENTRIC CONIC

RL 1_8.06 LAL -.00

RP J08.88 LAP -3,34

RC 1_4.766 GL 47.13

PLAN[TC_ENTRIC CONIC
C3J357.829 VHL 36.849

LNCH AZNTH LN_H TIM[

Z9.87 16 12 35

150.13 2 12 53

29.87 J6 12 35

150.13 2 12 53

29.87 16 12 35

150.13 2 12 53

FLIGHT Tilt[ 130,00 ARRIVAL OATE JUL 4 J969

DISTANCE 383.546

LOL 155.21 VL 27.715 GAL -6.82 AZL 11.09 HCA 183.40 S_A 129.53 ECC .18516 INC78.gJ39 Vl 30.092

LOP 335.87 VP 37.594 GAP 5.47 AZP 168.90 TAL 213.07 TAP 36.47 RCA 105.55 APO 153.51 v2 34,805

GP -53.16 ZAL 95.74 ZAP 94.62 £T5 180.57 ZAE 56.71 £T£ 104.60 ZAC 68.15 ETC 72.05 CLP 97.71

OWFERENTIAL CORRECTIONS

TOE-4.5653 TRk J.6511 TC3 _.09_6 BAU 3,8210

RO-JS.5068 RRA .46|6 RC3 o.1875 FAU-.O6044
FOE 3.2723 FRA -.0780 FC3 .0385 BSP 9071

60E15.9732 BRA 1.7144 BC3 .2105 F_ r_ -163

OLA 63.99 RAL 31.71 RA0 6573.1VEL _,459 PTH 3.55 VHP 45.782 OPA -72.90 RAP 222.94 ECC23.3464

L-I TII_ INJ LAT INJ LONG INJ RT AS_ INJ AZMTH |NJ TIN[ PO CST T|K INJ 2 LATINJ 2 LONG

5071.10 1.11 243.57 302.27 26.01 17 37 7 447J.1 -6.07 240.47

3363.09 J.12 101.19 302.25 26.01 3 8 56 2763.1 -6.06 98.09

5071,10 1,1| 245.57 _02.27 26,01 17 37 7 4471 .1 -6.07 240.47

3363.09 1.12 101.19 302.25 26.01 3 6 56 2763.1 -6.06 9_.09

5071.10 1.11 243.57 30_.27 26.01 17 3? 7 447|.1 -6.07 240.47

3363.09 1.12 101.19 _02.25 26.01 3 8 56 2763.1 -6.06 98.09
HID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT |J58,8 SGR 2757.1 SG3 _O,4 ST 731.6 SR 2380.9 55 ?(313.2

RRT .8635 RRF -.9998 RTF -.8542 CRT .9754 CRS |.0000 CST .9745

2990.7 _3 -,0883 RI3 -.9960 LSA 3198.7 MSA 158.5 SSA .7

•%1 2940.1 S_2 548.1 THA 69,30 ELI 2486.0 EL2 J54.4 ALF 73.25

LAUN_ OATE FEB 24 I969 FLIGHT TIME 132.O0 ARRIVAL DATE JUL 6 1969

HELIC(ENTR_C CONIC DISTANCE 588.011

RL 148.06 L*L -.00 LQ. 155.2| VL 27.665 GAL -6.28 AZL 48.60 HCA 185.09 SHA 129.19 ECC .J8187 INC41.4018 V| 30.092

RP 108.86 LAP -3.37 LOP 339.04 VF 37.563 GAP 5.30 AZP 131.29 TAL 210.72 TAP 35.82 RCA J05.69 APO 152.68 V2 34.811
RE 127.128 GL 61 .04 GP -73,09 2AL 99.49 2AP 98.03 ETS 196.16 2AE 78.75 ET£ J18.26 2AC 87.69 ETC 90.50 CLP 1J8.77

PLANI_TOCENTRIC CONIC

C3 432.OJ8 _ L_O.785 OLA 70.00 RAL 354.59 RAO 65_2.2 V1EL 23.523 PTH 3.29 VHP 25.572 0PA -82.46 RAP 96.85 ECC 8,1099
LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT]NJ 2 LONG

22.86 13 28 48 5025.74 -3.18 245.99 263.44 20.03 14 52 34 4425.7 -10.69 243.63
157.14 0 0 27 3272.49 -3.|8 93.94 263.42 20.03 0 55 O 2672.5 -10.68 93.57

22.86 13 28 48 5025.74 -3.18 245.99 263.44 20.03 14 52 34 4425.7 -10.69 243.63

157.14 0 O 27 3272.49 -3,18 95.94 _63.42 _0.03 O 55 0 2672.5 -10.68 93.57
22.86 13 _B 48 5025.74 -3.18 245.99 _63.44 20.03 14 32 34 4425.7 -10.69 243.63

157.14 O O 27 3272.49 -3.|8 95.94 263.42 20.03 0 55 0 2672.5 -|0.68 93.57

0IFFERENTIAL CORRECTIONS N[0-COURS[ E_CUTION ACCURACY ORBIT DETERNINATION ACCURACY
TO[ |.5491 TRA .6451 TC3 -.0348 B._,I .8457 SGT 688.2 _ 3_5.4 $G3 56.2 'ST 454.6 SR 2402.7 SS 1100.I

ROE-8.2423 RIRA 3.2313 RE3 -.1422 FAU-.00949 RRT .1945 RRF -.9956 RTF -,1094 CRT -.7765 CRS .9990 CST -.8044

FOE 1.7330 FRA -.5805 FC3 .0190 BSP 10958 _ 3573.3 R"Z3 -.0935 R13 -.995q "LSA 2666.3 MSA 284.8 SSA 1.5

BOg 8.3866 _A 3.2950 BE3 .1464 FSP -lg7 S_I 3509.| SG2 674.5 THA 87.73 ELI 2428.9 £L2 283.4 ALF 9_.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69 _

LAUNCH CATE FEB 24 1969

HELIOEENTRIC CONIC

RL 1413.06 LAL -.00

RP 1013.614 LAP -3.39

RC 129.481 GL 62.33

PLANe TCKZENTR I C CONIC

C3 1133,_13 VHL 13.547
LNCH AZMTH LNEH TIME

27.13 12 54 0

152.1}7 23 2 56
27.13 12 54 O

152.1}7 23 2 56

77.13 12 54 0

152.137 23 2 56

FLIGHT TIME 134.00 ARRIVAL CATE JUL 8 1969

CISTANCE 393.470

LOt. 155.21 VL 27.616 GAL -5.95 AZL 64.10 HCA 187.77 .SMA 128.84 ECC .18099 INC25.8991 V! ]0.092

LOP 342.21 VP 37.533 GAP 5.40 AZP I15.69 TAL 208.99 TAP 36.76 RCA 105.52 APO 152.16 V? 34.8113

GP -76.64 IAL |03.92 IAP I02.81ETS 246.45 7AE 90.70 ETE 167.79 7AC 97.38 ETC 141.50 CLP 163.60

0LA 66.33 RAL 343.51 RA0 6571.0 VEL 17.460 PTH 2.96 VHP 16.499 0PA -71.63 RAP 64.68 ECC 4.0202

L-I TIME INJ LAT INJ LONG rNJ RT _._ INJ AZMT_ INJ T]_ PO CST TIN INJ. 2 EAT INJ 2 LONG

4905.32 -9.80 240.96 249.18 24.04 14 15 45 4305.3 -17.08 237.98

3177.84 -9.79 95.50 249.16 24.04 23 55 54 2577.8 -17.O7 92.52

4.---------305,32 -9.BO 240,96 249.18 24.04 14 J5 45 4305,3 -17.08 237.98

3177.84 -9,79 95._ _49,16 _4'04 _ 55 54 2577.8 -17.07 9?.5?

4_5,32 -9.80 240.96 249.)8 24.04 14 15 45 4}05.3 -17.08 237.98
3177.84 -9,79 9§.$0 _49_16 24,04 2_ 55 $4 _577,8 -17.07 97/5Z

OIFFERENTIAL CORRECTIONS

TOE 3.7305 TRA-2.|784 TO3 -.0802 BAU ,_23

ROE-I.8088 RRA 2,3145 RC3 ,OI9J FAU ,00853

rDE J,liOJ FR_ -,6507 FC} -,0403 BSP I!891.

BCE 4.1459 8RA 3.1784 803 .0825 FSP -238

LAUNCH 04TE FEB 24 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.0(]

RP 108.82 LAP -3.39

RC 131.873 GL 59.53

PLANETO_ENTRIC CONIC

C3 102.668 VHL |0.I33
LINCH AZMTH LN_H TIME

31.97 13 8 40

148.O8 22 55 16

31.92 13 8 40

148.08 2_ 55 16

31.92 13 8 40

I48.08 ?2 55 |6

CIFFERIENTIAL CORRECTIONS

TOE 2.9J86 TRA-2.79_4 TC3 -._87_ BAU ._3J6

ROE .3830 RRA .4761 RC3 -.0025 FAU .01890

FOE 1.O275 FRA -.688! FC3 -.I594 BSP 12E38

BOE 2.9436 EheA Z.8_6 BC3 ,3873 FSP -301

MIC-COUR_)(L'I'OTION ICCURACY

SGT 2795.5 S(,R _556.! _G3 73.0

R_T -.9§43 _ -.9524 RTF .9986

3786.5 R'23 -.1393 R13 -.9889

51,1 3743.3 51,2 569.9 THA 137.66

FLIGHT TIME 136.00

OISTANCE 399.196

LOL 155.Z1 VL 27.565 G_L -5,66 _ZL 71.44 i-k_A 190.72 5MA

LOP _45.39 VP 37.502 GAP _,_B AZP 10B.26 TAL L:>07.41 TAP

GP -71._0 ZAL 107.91 Z_P I07.95 ETS 281.93 ZAE 98.58 ETE

ORBIT CETERMINATION ACCURACY

ST 1721.5 SR 1058.5 55 732.?

CRT -.9388 CRS .9408 CST-J.O000

LSA 2125,5 MSA 3?0,0 55A ].8

ELI 1996.3 EL2 314.3 4LF I49.16

ARRIVAL 0ATE JUL I0 1969

128.50 ECC .I8082 INC18.5635 Vl 50.09?

38.12 RCA 105.26 APO 151.73 v2 34.137_

L_.II ?AC 103.34 ETC 176.93 CLP-JTO.SJ

2.70 VHP i2.27_ CPA -63.2'0 RAP 55.41ECC 2.6897

AZMTH iNJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
OLA 62.26 RAL 344.38 R_06570.0 VEL 14.967 PTH

L-I TIME INJ LAT INJ LON_ |NJ RT ASC tNJ

477_,42 -15.99 _34.36 _45.73 28.96 14 _8 1_ 4178.4 -22.94 2]0.59

_086.67 -15,98 94.36 245.7I 28,96 _3 46 42 2486,7 -22.93 90.58

4778.4_ -15,99 _34.36 _45,7_ _8.96 14 28 18 4178,4 -_?.94 ?_.59

5086.67 -15.98 94,36 245.71 _8,96 23 46 42 2486.7 -2_.93 90.58

477_,42 -15,99 _4.36 _45.7_ _8.96 14 _8 18 4178.4 -2Z.94 ?]0.59

}086.67 -15.98 94.36 245.71 28.96 _3 46 42 2486.7 -22.93 90.58

MIO-COURS£ EY,£CUTION ACCURACY ORBIT OETERMINATION ACCURACY

$_T _59.7 _ 6j_ _G3 9_.3 5T J940.Z 5R 277.5 55 671.]

RRT -,6733 RRF -.5398 RTF .9835 CRT .3351CRS -.4687 CST -.9893

$66 3908.8 R_3 -.17_1 R13 -.9813 LSA 2'053.2 MS4 ?75,6 SSA ?.3

•_1 _8_.4 ._ 454.0 THA 17_.77 ELl 194_.5 EL2 261 ,1 ALF ?.79

LAUNCH 0A TE FEB 24 1969

HELIL"_ENTRIC CL_IC

RL 148.06 LAL -.00

RP 108.79 LAP -3.39

RE 134,153 GL 55.74

PLANE TCWZENTRIC CONIC

C3 67,947 VHL 8.243

LNCH AZHTH LNCH TIME

36,?5 13 33 50

143.75 22 58 46

36.25 13 33 50

143.75 22 58 46

36.25 13 33 50

]43.75 2_ 58 46

CIFFERENTIAL CORRECTIONS
TCE ?.3314 TRA-2.5562 TC3 -.7539 BAU .6916

RCE .7021 RRA -,03_1RC3 -.1063 FAU .027_9
FOE 1.0490 FRA -,7r)o7 rE3 -.3477 BSP 12609

80E 2.4349 BRA 2.5564 903 .7613 FSP -375

LAUNCH OATE FEB 24 1969

FLIGHT TIME 138.00 ARRIV4L C4TE JUL 12 1969

CISTANCE 405.009

LOL 155.21VL 27.515 GAL -5.39 AZL 75.60 HCA 193.76 5MA 128,15 ECC .18095 INC14.40013 Vl 30.092

LOP _48.56 VP 37.472 GAP 5.78 AZP J04.00 TAL 205.87 TAP }9.6} RCA 104.96 APO 151.34 V2 34.83)

GP -65.56 ZAL ITI.19 TAP It}.09 ETS _93.6_ 7AE ]04.59 ETE 212.07 IAC 107.79 ETC 188.04 CLP-161.38

0LA 58.6} RAL 347.98 RAO 6569.3 VEL 13.759 PTH 2,51VHP 9,998 0PA -56.01 RAP 50.25 ECC ?.118_

L-J TIME INJ LAT INJ LONG INJ RT hSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4665.54 -2t3,72 227.46 244.66 33.82 14 51 36 4065.5 -27.29 222.87

]0i3.19 -2_,71 97.72 244.64 33.81 23 48 59 2413.2 -27.213 88.14

4665.54 -L:_.72 227.46 244.66 33.82 14 51 36 4065,5 -27.Z9 ?22.87

3013,19 -L:_1.71 92.72 _44.64 33.81 23 48 59 2413.2 -27.28 88.14

4665.54 -2'0.72 227.46 244.66 33.82 14 51 36 4065.5 -27.29 222.87

3013.19 -20.71 92.72 244.64 33,81 23 48 59 241 3.2 -27,28 88.14

MID-COLMSE EXECUTION ACCURACY CRBIT CETER'MINATION ACCURACY

SGT 3977.7 St_ 5L:_0.3 553 113.8 ST 1917.3 SR 488.2 SS 675.1

RRT .5580 RRF .7241RTF .9709 CRT .8591CRS -.9423 CST -.980_

$68 4031.6 _3 .2120 RI3 .9726 LSA L:_073.5 MSA 266.4 5SA 3.0

S_! 3988.4 ._ 4}0.6 THA 4.72 ELI 1963.4 EL2 244.0 ALF 12.54

L_04.33 TAP

109.41ETE

FLIGHT TIME 140.O0

mELIC, CENTRIC CONIC 01STANCE 410.857

RL 148.O6 LAL -.00 LCt 155.21 VL 27.464 GAL -5.1J AZL 78,177 M_CA 196.85 SMA

R? I08.77 LAP -3.38 LOP 351.74 VP 37.44] GAP 6.00 AZP 10l ,24 TAL

RE 136.471 GL 51.9(3 GP -59.55 2'/_L 113.73 ZAP 118.03 ETS _98.48 ZAE

PL ANE TC'_CENTR I C CONIC
C3 49.956 VHL 7.068 OLA 55.47 RAL 352,07 RAO 6568.8 VEL 13.089 PTH

ARRIVAL CATE JUL 14 1969

LNO4 ATMTH LN_H TIME t-I TIME INJ LAT

40.09 14 0 30 4569.69 -_4.01

139.91 23 4 45 2958.77 -_3.99

40.09 14 0 3(] 4569.69 -24.01

139.91 23 4 45 2958.77 o_3.99

40.09 14 0 ]0 4569.69 -_4.01

139.91 23 4 45 2958.77 -23,99

OIFFERENTIAL CORRECTIONS

TOE 2.0247 TRA-_.3_60 TC3-I.1541 8AU ,78_9

RCE ,696_ RRA -,1534 RC3 -.L>05I FAU .03448

FOE 1.0756 FRA -.6913 FC3 -.5976 B$P 12974

BOE ?.1412 BRA 2.3310 BC3 1.17_ FSP -451

127.81ECC .18129 INC11.7312 vJ ]0.09?

41.19 RCA 104.64 APO 150.98 V2 34.841

214.73 7AC 11].48 ETC 191.91 CLP-158.OI

2.39 VHP 8.653 0PA -49.58 RAP 47.03 ECC 1.8271

INJ LONG INJ RT A$_ INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

_L:_0.75 _44._4 38.36 15 16 40 3969,7 -]0.17 215.44

91.03 _44._ 38.35 _3 54 4 2358.8 -30.16 85.71

2L:_3.75 _44.24 38.36 15 16 40 3969,7 -30.1 7 715.44

91.03 _44._ 38.35 23 54 4 2358._ -]0.16 135.71

_L:_O.75 244.24 38.36 15 16 40 3969.7 -_O.17 215.44

91.03 244._ 38.35 23 54 4 2358.8 -30.16 85.71

MIO-COURS_. EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S,_T 405_.0 ._ 671.7 $_3 135.3 ST 1921.5 SR 568.7 55 688.8

RRT .7825 RRF .9074 RTF .9611 CRT .9089 CRS -.9776 CST -.9763

S_ 4|07.3 R_3 .2367 R13 .9644 L54 2103.0 MSA 259.0 SSA 3.9

SGI 4086.3 S(,_ 414.8 THA 7,47 ELI 1990.7 EL2 229.0 ALF 15.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL. 4, 1968-691

LAUNCH CATE FEB 24 |969 FLIGHT TINE 142.00 ARRIV4L C4TE JUL ]6 |969

HELIOCENTRIC CONIC DISTANCE 416.718

RL 148.06 LAL -.00 LOL 155.21 VL 27.413 GAL -4.83 AZL 80.13 HCA |99.97 S_A 177.46 ECC .16177 IN( 9.8714 Vl ]0,097

RP 108.74 LAP -3.36 LOP 354.91 VP 37.414 GAP 6.2| AZP 99.29 TAL 202.79 TAP 4?.76 RCA 104.29 APO 150.63 v? 34.850

RC 138.775 GL 48.28 GP -54.07 Z4L 115.56 ZAP 122.65 £TS 301.11ZA£ 113.34 £T£ 714.81 7AC 114.71ETC 193.29 CLP-156.84

Pt:ANi_TOCENTRIC CONIC

C3 39.36] VHL 6.274 0LA 52.73 RAL 356.13 RA0 6568,5 VEL 12.678 PTH 2.30 VHP 7.8ll 0PA -43,77 RAP 45.O1 ECC 1.6478

LNCH 4ZNTH LNCH TIM[ L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZ'NTH INJ TIN[ -PO CST TIN INJ ? LAT INJ Z LONG

43.46 14 26 24 4488.76 -?6.18 Z|4.53 744.17 42.44 15 41 13 3888.8 -31.95 208.59

136.54 23 11 12 ?919.89 -26.17 89.5! 244.15 42.43 23 59 52 2319.9 -3J:93 83.57

43.46 14 ?6 24 4488.76 -76.|B 714.53 744.17 42.44 |5 41 13 3888.8 -31.95 ?0d.59

136.54 73 11 I? 291g.89 -76.17 89.51 ?44.|5 47.43 23 59 52 2319.9 -31.93 83.57

43.46 14 ?6 ?4 4488.76 -26.18 214.53 244.17 42.44 )5 41 |3 3868.8 -31.95 208.59

136.54 23 ]l 12 2919.89 -26.17 89.5! 244.15 42.43 23 59 5? 7319.9 -31.93 83.57

OIFFER[NTIAL CORRECTIONS NI0-COURSC EXECUTION ACCURACY CR81T DETERI4ZNATICN ACCURACY

TOE 1.8348 TRA-?.1378 TC3-1.5783 8AU .8438 ,SGT 4138.2 SGR 725.7 SG3 154.8 ST 1935.7 SR 584.1 SS 697.9

ROE .6339 RR4 -.1694 RE3 -.7831 FAU .04044 RRT .8316 RRF .9407 RTF .9533 CRT .9247 CRS -.9871 CST -.9733

FOE 1.O_40 FRA -.6577 re3 -.8893 8SP 13341 ,T_ 4201.4 R'Z3 ._53(3 R13 .9569 LSA 7174.0 HSA 257.1 SSA 4.8

BCE 1.9413 (_RA ?.1445 8C3 1.8035 FSP -577 S(;1 4182.4 SG2 398.8 THA 8.37 ELI L_10.4 EL2 714.8 4LF 15.77

LAUNCH O4TE FEB ?4 1969 FLIGHT TIE 144.00 4RRIV4L 04TE JUL 18 1969

HELIOCENTRIC CONIC DISTANCE 422.566

RL 148.06 LAL -.00 LOL 155.21 VL 27.367 GAL -4.55 AZL 81.50 HCA Z03,JI SMA J27.|? ECC .18Z39 INC 8.4966 VJ 3(3.092

RP 108.71 LAP -3._? LOP 358.09 VP 37.385 GAP 6.43 AS'P 97.82 TAL L_1.23 TAP 44.34 RCA 103.93 APO 150.30 V? 34.860

RE 141.O67 GL 44.96 GP -49.17 ZAL 116.75 2AP 126.gO ETS 302.83 ZA£ 116.55 ETE 713.81 ZAC 117.63 ETC 193.62 CLP-156.67

PLANETC_ENTRIC CONIC

C3 37.577 VHL 5.703 OLA 50.39 RAL .04 RAO 6568.3 VEL 12.406 PTH ?.74 VHP 7.766 OPA -38.53 RAP 43.64 ECC 1.5353
LNCH 4ZNTH L.NCH TIME L-I TII4E INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

46.41 14 51 7 442=9.77 -27.59 E08.88 244.43 46.00 16 4 46 3819.8 -37.98 202.45

133.59 ?3 17 44 289?.55 -?7.57 88.25 244.42 45.99 24 5 56 2298.5 -37.96 81.81

46.41 14 51 7 4419.77 -27.59 208.88 244.43 46.00 16 4 46 3819.8 -37.98 202.45

133.59 ?3 17 44 2892.55 -27.57 88.75 244.42 45,99 ?4 5 56 2797.5 -3?.96 81.81

46.4| J4 51 7" 4419.77 -?7.59 208,88 244,43 46.00 J6 4 46 3819.8 -37.98 202.45

133.59 ?3 17 44 ?89?.55 -77.57 88.25 244.42 45.99 ?4 5 56 2"292.5 -3?.96 81.81

OIFrERENTIAL CORRIEETION5 MI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 1.7367 TRA-1.9438 TC_-1.9777 8AU .87J4 S_T 4|84.8 SGR 723.1 _3 168.7 ST 1977.6 SR 585.0 SS 713.3

ROE .5784 RRA -.lilO RC3 -_._31FAU .04_84 RRT .8346 RRF .9442 RTF .9432 CRT .9320 CRS -.9917 CST -.9707

rO[ 1.0973 FRA -.5758 FC3-1.1669 88P 12886 SG6 4246.8 R23 .7723 RJ3 .9470 LSA 2163.3 NSA 249.8 SSA 5.8

BOE 1.83OO BR_J.94B9 BE3 ?.0040 FSP -528 S(;J 4228.5 SG2 394.2 THA 8.28 ELI 2047.4 EL? L:=O4.3 ALF J5.61

LAUNCH D4T£ F[8 24 1969 FLIGHT TINE J46.00 ARRIVAL C4TE JUL 2[] J969

HEL IOC[NTRIC CONIC

RL 148.06L4L -.OO

RP IO8.68 LAP -3.28

RE 143.344 GL 41.93

PL4NETOCENTRIC CONIC

C3 27.808 VHL 5.773

LNCH AZNTH LNCH T|I_

48.97 15 14 38

131,03 ?3 24 ?4

48,97 15 14

131.O3 23 24 Z4
48.97 J5 14

131.O3 23 24 ?4

DIFFERENTIAL CCRRE¢"TIONS

TDE 1.6263/TR4-1.8091 TC3-?.4364 8AU .9159
ROE .5146'RRA -.1232 RE3 -.3652 FAU .04766

FOE 1.0591FRA -.5145 FC3-1.4837 BSP 13561

BOE 1.7058 8RA 1.8133 Be3 ?.4636 FSP -597

DISTANCE 428.447

LOL 155.71 VL 27.311 GAL -4.26 AZL 82.57 HCA 706.75 554A 1.26.78 ECC .18315 INC 7.4344 Vl 30.D97

LOP 1.77 VP 37.357 GAP 6.66 AZP 96.67 TAL 199.66 TAP 45.91 RC4 103,56 APO 150.OO V2 34.870

GP -44.83 ZAL 117.38 ZAP 130.76 ETS 304.12 ZAE 119.14 ETE 712.30 ZAC 120.32 ETC 193,45 CLP-157.OI

0LA 48.38 RAL 3.83 RAO 6568.1 VEL 17.214 PTH 2.19 VHP 6.911 DPA -33.80 RAP 43.26 ECC 1.4576

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS"MTH INJ Till[ PO CST TIN INJ 2 L4T INJ Z LONG

4360.76 -28.48 703,83 ?45.03 49.07 16 27 19 3760,3 -33.53 197.OO

2873.48 -?8.47 87.26 745.02 49.07 ?4 12 17 ?273.5 -33.51 80.43

4360.76 -78.48 ?03.83 ?45.03 49.07 16 ?7 19 3760.3 -33.53 197.00

2873.48 -?8.47 87.26 ?45.0? 49.07 24 12 17 ??73.5 -33.51 80.43

4360.76 -78.48 _3.83 ?45.03 49.07 16 77 19 3760.3 -33.53 197.OO
?873.48 -28.47 87.26 745.02 49.07 24 l? 17 ??73.5 -33.5! 80.43

M|O-COURS_. EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT 4?99.4 5GR 708.3 SG3 182.9 ST 1979.1 SR 567.5 SS 704.0

RRT .8454 RRr .9443 RTF .9389 CRT ,9365 CRS -.9940 CST -.9691

SC_ 4357.4 R23 .2705 R13 .9473 LSA 2161.1 HSA 241.5 554 7.0

SGI 4341 .? SG2 374.7 THA 7.99 ELl 7048.7 EL2 190.5 4LF l 5.04

LAUNCH DATE FEB 24 1969 FLIGHT TIHE 148.00 ARRIVAL CATE JUL 2? 1969

H_LlocENTRIC CONIC DISTANCE 434.305

RL 148.O6 LAL -.OO LCL 155.21 VL ?7.259 GAL -3._ ATL 83.42 HCA

RP 108.65 LAP -3.73 LOP 4.46 VP 37.3?9 GAP 6.88 AZP 95,74 TAL

RC 145.608 GL 39.17 GP -41.01 ZAL 117.49 ZAP 134.24 ETS 305.16 ZAE

PL4NETOCENTRIC CONIC
C3 24.374 VHL 4.937 0LA 46.68 RAL 7.53 RA0 6568.0 VEL 12,073 PTH

LNO-I AZMTH LNCH Till[ L-I Till[ INJ LAT INJ LONG INJ RT AS(
51.21 15 37 11 4]08.34 -?9.03 199.34 245.97

128.79 23 31 ?5 2860.18 -79.02 86.50 ?45.96

51.21 15 37 11 4]08.34 -29.03 199.34 ?_5.97

128.79 ?3 31 ?5 7860.18 -?O.O? 86.50 ?45.96
51.21 15 37 1| 4_8.34 -?9.03 199.34 ?45.97

118.79 23 31 25 7860.18 -79.07 86.50 ?45.96

DIFFERENTIAL CC_RECTIONS

TOE 1.55_5 TRA-1.6693 TC3-?.8839 BAU .948!

ROE .4656 RR4 -.0998 RC3 -.3858 FAU .04984

f0E 1.0185 FRA -.4318 FC3-1.770! 8SP 13_04

BOE J.62OB BR4 J.67_3 8C3 ?.9096 FSP -633

_09.40 SMA 126.44 ECC .18404 INC 6.5848 Vl ]0.092

198.08 TAP 47.48 RCA 103.17 APO 149.71 v2 34.880

I?J.?4 ETE 710.59 ZAC J27.86 ETC 193.06 CLP-157.6!

2.16 VHP 6.6_1 0PA -79.54 RAP 43.]5 ECC 1.4011

[NJ AS'NTH INJ Till[ PO CST TIM INJ 2 L_T INJ 2 LONG

51.70 16 48 59 3708.3 -33.78 192.21

51.69 24 I9 5 ??60.2 -33.77 79.37
51.70 16 48 59 3708.3 -33.78 J92.21

51.69 ?4 19 5 ??60.2 -33.77 79.37

51.70 16 48 59 3708.3 -33.78 192.21

51.69 24 19 5 ?760.? -33.77 79.37

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCUR4CY

SGT 4396.? SGR 682.4 553 192.9 ST 1992.7 SR 542.8 SS 694.6

RRT .8451 _ .9377 RTF .9341 CRT .9406 CRS -.99fi7 CST -.9674

5G8 4448.8 R23 .2663 R13 .9370 LS4 2166.3 MS4 ?34.8 SS4 H.3

_I 4434,J SG? 361.7 THA 7.52 ELI ?057.6 EL? 176.5 }LF J4.4_

J9JI



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69

LAUNCH DAT[ FEB ?4 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.DO

RP 10B.6| LAP -3.16
RC |47.857 GL 36.64

PLJNETOCENTRIC CONIC

C3 71.775 VHL 4.666

LNCH ATMTH LNEH TINE

53.J5 15 58 57

176.85 ?3 38 56
53.15 1_ 58 57

126.85 23 38 56

53.15 15 58 57

J26.85 ?3 38 56

FLIGHT T?WE |50,00 ARRIVAL DATE JUL ?4 1_69

0ISTANCE 440.157

LOt. 155.21 VL 27.208 GAL -3.65 &ZL 84.11 HCA 712.56 SNA I76.11 ECC .18506 INC 5.8864 vl 30.09?

LOP 7.64 VP 37.302 GAP 7.10 AZP 94.97 TAL 196.48 TAP 49.04 RCA 107.17 4PO 149.44 v? 34,891

GP -57.65 ZAL J17.15 ZAP 157.38 ETS 306.02 ZAE 122,_3 ET£ 208.84 Z4C 175.28 ETC 192.56 CLP-158.36

DLA 45.22 RAL 11.20 RA0 6567.9 V£L 11.965 PTH 2.13 VHP 6.538 0PA -25.70 R4P 43.41ECC 1.3584

L-I TIME INJ LAT |NJ LONG |NJ RT AS( |NJ AZMTH INJ 711,I_ PO CST TIN INJ ? LAT INJ 2 LONG

4262.64 -?9.38 195.36 247.25 53,94 17 9 59 3662.6 -33.86 187.99

2850.95 -79.36 85.93 247.24 53.93 24 26 27 2250.9 -33.85 78.56

4767.64 -79.38 195.36 247.25 53.94 17 9 59 3662.6 -33.86 187.99

?850.95 -?9.36 85.93 247.24 53.93 24 26 77 ?250.9 -35.85 78,56

4?62.64 -29.38 195.36 247.25 53.94 17 9 59 3662,6 -33.86 187.99

2850.95 -29.36 85.93 247.24 53.93 24 26 27 ?250.9 -33.85 78,56

OIFrERENTIAL CCRRIECTIONS

TOE 1.4969 TRA-|.5309 TC3-3.3304 BAU .9763

ROE .4269 RRA -,O780 RE3 -.3940 F4U .05097

FOE ,9772 FRA -.3415 rC3-2.0263 BsP 14215

BOg 1.5566 BRA 1.5329 BC3 3.3536 FSP -657

LAUNCH 0A7E FEB 24 1969

HELIOCENTRIC CONIC

NI0-COURS[ £XECUTICN ACCURACY CRBIT DETERNINATION ACCURACY

SGT 4489.9 SGR 654.6 S63 199.9 ST 2006.9 SR 5?5.9 SS 6P?.6

RRT .8402 RRF" ,9256 RTF .9297 CRT ,9448 CRS -.9977 CST -.9659
SGB 4537.3 R_3 .2574 R13 .9327 LSA 7172.1 MSA 728.? SSA 9.6

S_J 4523.6 SG2 352.3 THA 7.03 ELI L_67.9 EL? 167.£ ALF 14.00

FLIGHT TINE 152.00

DISTANCE 446.000

RL 148.O6 LAL -.OO
RP 108.58 LAP -3.O9

RC 150.097 GL 34.29

PLANETOCENTRIC CONIC

C3 19.747 VHL 4.444

LN?.J-d4ZNTH LNCH TIME

54.84 16 _ 9
125.16 73 47 7

54.84 16 20 9

J25.j6 23 47 7

54,84 16 20 9

125.16 23 47 7

ARRIVAL 0ATE JUL 26 1969

LOL 155.21 VL 27.157 GAL °3.33 AZL 84,70 HC_ 215.73 S_4A 125.77 ECC .18622 INC 5.2987 V! 30.092

LOP 10.83 VP 37.275 GAP 7.33 k2"P 94.31 TAL 194.86 TAP 50.59 RCA 102.35 APO 149.70 V2 34.902

GP -34,71 ZAL 1|6.40 ZAP 140.21ET$ 306.74 ZAE 124.29 ETE L_7.13 ZAC 127.63 ETC 192.03 CLP-159.19

OLA 43.97 RAL |4._ RAO 6567.8 VEL 11.880 PTH 2111 VHP 6.457 0PA -22.24
L-| TIHE ;NJ LAT ZNJ LONG INJ RT A_ INJ A_TH INJ TIHE PC) C$T TIN

4222.14 -29.§8 191.82 248,86 55,83 17 30 31 3622,1
?844.62 -_g.56 83.51 248.85 35,84 24 34 31 2244,6

4222.14 -E9.58 191.82 248.86 55.85 17 30 31 362_,1

2844.62 -29.56 65.31 248.85 55.84 24 34 31 2244,6

4_2.14 -29.58 191.82 248.86 55,85 17 30 31 3622.1

2844.62 -29.56 65.51 248,85 55.84 24 34 31 2244,6

OlrFERgNTIAL CORRECTIONS

TOE 1.4532 TRA-l.3921 TC3-3.7760 8AU 1.0023

ROE .3960 RRk -.0590 RE3 -.3946 FAU .051_2

rOE ,9209 FRA -.2486 FC3-2.2497 8SP 14513
6OE 1.5062 _A 1.3934 B(3 3.7966 FSP -672

RAP 43.95 ECC 1.3?50

INJ 2 LAT INJ 2 LONG
-33.83 184.26

-33.82 77.96

-33.83 184,26

-33.82 77.96

-33.83 184.26

-33,82 77.96

ORBIT 0ETERt4INATION ACCURACY

ST 2020,0 ,_R 511.7 55 667,4

CRT .9495 CR5 -.9983 CST -.964.4

LSA 2176.8 NSA 221.2 .SSA I1.1
ELI 2077.9 E'.2 156.0 ALF 13.60

NI0-COURS_E EXECUTION ACCURAC_

S_T 4581.7 _ 628.4 $63 _04.6

RRT .8326 RRF .9104 RTF .9269

S(_ 4624.6 R23 .2437 R13 .9281

SG! 4611.7 _2 345,8 7HI 6.55

L_UNCH OATE FEB ?4 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.00

RP 108.54 LAP -3.01

RC 152.312 GL 37.10

PLANE TOCENTRIC CONIC

C3 18.130 VHL 4._58

LNCH AZMTH LNCH TIRE

56.33 16 40 59

J73.67 23 56 !

56.33 16 40 59

173,67 ?3 56 1

56.33 16 40 59

123.67 25 56 1

FLIGHT TIME 154.00

0ISTANCL 451.835

L0L 155.71 VL 27.106 GAL -3.01 AZL 85.21M_CA 2t8.90 St4A 125.45 ECC

LOP 14.01 VP 37.249 GAP 7.56 AZP 93.74 TAL 193.23 _AP 52.13 RCA

GP -32,13 ZAL 115.77 ?AP 142.76 ETS 307.32 7AE 175,39 ETE 205.50 ?AC

0LA 42.89 RAL 18.61RA0 6567.7 VEL 11.812 PTH 2,09 VHP 6.42? OPA

L-I TIWE INJ LAT INJ LONG INJ RT A._. INJ A2'I4TH INJ TIME

4186.04 -29.68 188.66 250.78 57.49 17 50 46
2840,47 -29.67 85.22 250.77 57.=8 24 43 21

4186.04 -29.68 188.66 250.78 57.49 17 50 46

2840.47 -29.67 85.22 250,77 57.48 24 43 21

4186.04 -29.68 188.66 250,78 57.49 17 50 46

2840,47 -29.67 85.22 250,77 57.48 24 43 21

01KFERENTIAL CCRR_CTION5

TOE 1.4185 TRA-I.2509 TC3-4.2175 BAU 1.0266

ROC .3717 RRA -.0426 RC3 -.3_00 FAU .05104

rOE ,8675 FRA -.1560 FC3-2.4374 BSP 14811

BOE 1,4664 BRA 1.7517 BC3 4._355 FSP -681

LAUNCH 0ATE FEB 24 1969

MELIOCENTRIC CONIC

RL 148.O6 LAL -.00

RP |08.30 LAP -2.9"_
RE 154,516 GL 50.02

PLAN[_TC_ENTRIC CONIC
C3 16.822 VHL 4.101

LNO_ 4tMTH LNCM TIME

57.66 17 I 42

172,34 0 9 36
57,66 17 I 4_

122.34 0 9 36
57.66 17 1 42

127.34 0 9 36

MI0-COURSE EXECUTION ACCURACY

S,GT 4671.3 _ 605.5 S,G3 20'07.2

RRT .8228 RRF .89L:_ RTF .92_

4710.4 R_3 .2263 R13 .9248
SG1 4697.9 S_2 342.2 THA 6.12

FLIGHT TIME 156.GO

0ISTANCE 437.661

LOt. 155.21 VL 27.056 G_L -2.67 AZL 85.64 PK:_

LOP 17.20 VP 37.224 G_P 7.79 AZP 93.24 TAL

GP -29.85 ?AL 113.81 ZAP 145,08 £T5 307.77 24£

ARRIVAL 04TE JUL 28 1969

.18757 INC 4.7946 Vl _0.092

101.97 APO 148.97 V? 34.914
179.97 _TC J91.49 CLP-JG0.07

-19.10 RAP 44,73 ECC 1.2984

PO CST TIM INJ ? LAT INJ ? LONG

3586.0 -33.73 IP0.97

2?40.5 -5_.77 77.53
3586,0 -33.73 180.97

2?40.5 -33,72 77.53

3586.0 -33.73 180.97

2?40.5 -33.77 77.53

ORBIT DETERMINATION ACCURACY

ST 2032.2 SR 500.9 SS 650.4

CRT .9550 CRS -.9991 CST -.9631
LSA 2181.2 MSA 213.7 SSA 12.6

ELI 2088.0 EL? 144.6 4LF 13.51

A_IVAL 0ATE JUL 30 1969

222.07 ,_A 125.12 ECC .18897 INC 4.3550 vl ]0.092
191.59 TAP 53,66 RC_ 101.48 4PO 148.77 V? 34,926

126.28 ETE 203.99 2AC 137.18 E7C 190.98 CLP-160.97

OLA 41,94 RAL 22.42 RAO 6367.7 V_L 11.736 PTH 2.08 VHP 6.422 0PA -16.25 RAP 45.71

L-I TIME _NJ LAT |NJ bONG |NJ RT A_( INJ A_TH INJ T_ME PO (5T TIM INJ 2 LAT

4133.64 -29.71 185,83 253.01 58.92 18 10 56 3553.6 -33.59

2838.15 °29.70 85.04 253.00 58.90 0 56 54 2238.2 -33.58

4153.64 -29.71 185.83 253,D1 58,92 18 10 56 3553.6 -33.59
283_.15 -29.70 85.04 253.00 58,90 0 56 54 2258.2 -33.58

4153,64 -29.71 185.83 253.01 58.92 18 10 56 3553.6 -33.59
2838.15 -29.70 85.04 253.00 58.90 O 56 54 2238.2 -33.58

DIFFERENTIAL CORRECTIONS
TOE 1,3919 TRA-I.IO38 TC3-4.6461BAU 1.0484

ROE .3532 RRA -,0278 RC3 -.3809 FAU .0F019

roE ,8153 FRA -.0633 FC3-?.5832 8SP 15051
80£ 1.4360 8RA 1.1047 _C3 4.6617 FSP -681

MIO-C_SE EXECUTION ACCURACY

S6T 4754.3 SGR 586,4 SG3 208.1

RR7 ._JOJ RRF ,8711 RTF .9202

$68 4790.4 R'Z3 .207? RI3 .9217

SGI 4778.1 $62 342.0 THA 5.74

ECC l .2768

INJ 2 LONG

178.03

77.73
178 .O3

77.73

178 .O3

77.73

ORBIT 0ETERMINATION ACCURACY

ST 2044.7 SR 493.8 SS 633.2

CRT .9610 CRS -.9993 CST - .9617

LSA 2187.0 MSA 706.1 SSA J4.3

ELI ?099.3 EL2 132.9 ALF 13.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69)

LAUNCH CATE FEB 24 1969 FLIGHT TII4E 15_.00 ARRIVAL CATE AUG l 1969

PELIC_ENTRIC CONIC

RL 148.06 LAL -.00

RP 10_.47 LAP -2.B2

RC 156.704 GL 28.04

PLANETOCENTRIC CONIC

C3 15.757 VHL 3._9

LNEJ_ AZMTH LN(H TIM_

58.87 17 22 29

121,I} 0 19 58

58.87 17 22 29

121.1} , O 19 58

58.87 17 22 29

121.13 O 19 58

OlSTAN(E 463.476

LCN. 155.21 VL 27.005 GAL -2.32 AtL 86.03 HC4 225.25 SM4 124.80 ECC .!9057 INC 3.9660 VJ 30.092

LOP _3.39 VP 37.199 GAP 8.03 AZP 92.79 TAL 189.93 TAP 55.18 RCA 101.02 4PO 148.59 V2 ]4.918

GP -27.85 Z&L 112.05 ZAP 147.18 ETS _8.09 ZAE 127.01 £TE 2'02.61 ZAC 134.43 ETC 190.48 CLP-I61.89

CLA 41.10 RAL 26,32 RA0 6567.6 V£L 11.711PTH 2.06 VHP 6,449 OPA -13.64 RAP 46.85 ECC 1.2595

L-! TIMe INJ LAT INJ LONG |NJ RT AS( INJ AZMTH INJ T[NE PC) CST T|N ]NJ 2 LAT rNJ 2 LONG

4124.36 -29.68 183.27 255.54 60.16 18 51 13 3524.4 -33.4! 175.38

2837.58 -29.67 84.97 255.53 60.15 1 7 16 2237.6 -33.40 77.08

4124.36 -29.68 183.27 255.54 60.16 18 31 13 3524.4 -33.41 175.38

2837.58 -29.67 84.97 255.53 60.15 1 ? 16 2237.6 -33.40 77.08

4124.36 -29.68 183.27 255.54 60.16 |8 31 13 3524,4 -33.41 175.38

2837,58 -29.67 84.97 255,53 60.15 1 7 16 2237.6 -33.40 77.08

NI0-COJRSIE EXIECUTI(_N ACCURACY OR91T DETERMINATION ACCURACY

SGT 4838.6 _ 571.0 _3 207.9 ST 2050.2 SR 488.2 SS 612.3

RRT .7970 _ .8482 RIT .8183 CRT .9673 CRS -.9987 CST -.9601
S_ 4872.2 R23 .1865 R13 .9196 LSA 2185.7 MSA 197,6 SSA 16.1

_1 4_60.J _2 343.4 THk 5.40 ELI 2104.1 £L2 120.6 ALF 13.02

OIFFERENTIAL CORR1ECTIONS

TOE I .3661 TRA -.9540 TC3-5,0675 8/_J 1.0703

ROE .3381RRA -.0152 RC3 o.3714 FAU ,04909

roe .76OO FRA .0242 FC3-2.6973 85P 15335

_E 1.4073 BRA .954_ BC_ 5.0811 r$P -680

LAUNCH OAT£ F£8 24 1969 FLIC_4T TINE 160.00 ARRIVAL 0ATE AUG 3 1969

HEL IC(FNTRIC CONIC

RL 148.06 LAL -.00
RP 108.43 LAP -2.71

RC 158.875 GL 26.13

PLANE TOCENTRIC CONIC

C3 14,890 VHL 3.859

LNCH AXNTH LNCH TINE

60.00 17 43 32
120.OO 0 30 59

60.00 17 43 32

IEO.O0 0 _0 59
60.00 17 43 32

120.00 0 30 59

01STANCE 469.280
LOL 155.21 VL 26.855 GAL -1.96 A21. 86.38 _ 228.43 SMA 124.48 £CC .19235 |NC 3.6174 VI 30.092

LOP 23.58 VP 37.174 GAP 8,27 AZP 92.40 TAL 188.27 TAP 56.69 RCA 100.54 APO 148.43 V2 34.951

GP -26.07 ZAL 109,_ ZAP 149,10 ETS 308.28 Z/_E 127.61 ETE _1.34 ZAC 136.66 £TC 190.01 CLP-162.80

OLA 40.32 RAL 30.34 RAO 6fi67.6 VEL 11.674 PTH 2.05 YHP 6.498 DPA -11,26

L-I TIN[ _NJ LjI, T ZNJ LONG ZNJ RT A,_. |NJ AZ_ATH INJ T|ME PO CST TZM

4097.62 -29.60 180.83 258.35 6J.26 18 51 50 3497.6

28_.87 -29.58 8_.03 2_8.3_ 61.24 1 18 18 L_"_38.9
4097.62 -29.60 180.83 258.35 61.26 18 51 50 3497.6

28_8.87 -29.58 85.03 238.35 61.24 J 18 J8 2238.9
4097.62 -29.60 180.93 258.35 61.26 18 51 50 3497,6

2838.87 -29.58 85.03 258.35 61,24 I IB 18 2238.9
DIFFERENTIAL CCRRECTION$

TOE 1.3419 TRA -.79_2 TC3-5.4708 8AU 1.0914

ROE .3265 RRA -.O036 RC3 -.3612 FAU .04773

FOE .7052 FRA .I084 FC3-2.775_ 8SP 15622
00£ 1.3811 _A .7982 8C3 5.4827 FSP -677

RAP 48.14 ECC 1.2450
|NJ 2 LAT INJ 2 LONG

-33.18 172.96

-33.17 77.06

-33.18 172.96

-33.17 77.06

-33.18 172.96

-33.17 77.06

CRSIT OETERNINATION ACCURACY

ST L_150.3 SR 484.9 55 590,0

CRT .9737 CRS -,9969 CST -.9583

LSA 2179.7 MSA 189.0 SSA 16.1

EL! 2104.1 EL2 107.6 ALF 13.00

NI0-O3UR_E EXECUTION ACCURACY
567 4920.7 _ 559.3 SG3 206.8

RRT .7826 RAF .8242 RTF .917!

4952.3 R23 .1652 R13 .9182
SGI 4940.2 .562 346.8 THA 5.]1

LAUNCH OATE FEB 24 1969 FLIGHT 7D4£ 162.00 ARRIVAL CATE AUG 5 1969

HELICK_[NTR|C CONIC

RL 148.06 LAL -,00

RP 108.39 LAP -2.59

RC 161.027 _L 24.27

PLAN_TCK_ENTRrC CONIC

C3 14.193 VHL 3.767

LNCH AZMTH LNCH TIN_

61.09 18 5 3
118.91 0 42 30

61.09 18 5 3

118.91 0 42

61.09 18 5 3

118.91 0 42 _0

0lSTAr_E 475.072

LOt. 155.21 VL 26.905 GAL -1.58 AlL 86,70 _A 231.61S_A

LOP 26.78 VP 57.150 GAP 8.52 AZP 92.05 TAL 186.59 TAP

GP -24.50 ZAL 107.61 ZAP 150.86 ETS 508.34 ZAE 128.11 £TE

124.17 [CC ,19430 INC 3.3013 VJ _0.092

58.20 RCA 100.05 APO 148.30 V2 34.96=

200.19 2AC 138.90 ETC 189,57 CLP-16_.70

OL_ 39.59 RAL 34.48 RAO 6567.6 VEL 11.644 PTH 2.04 VHP 6.565 OPA -9.07

L-I TIH_ INJ LAT INJ LONG |NJ RT ASC [NJ A2'MTH [NJ TII_ PO CST TIM

4072.86 -29.44 178.74 261.46 62.24 19 12 56 3472.9
2842,34 -29.43 85.LP_ 261.45 62.23 J 29 52 2242.3

4072.86 -29.44 178.74 261.46 62.24 19 12 56 3472,9

2842.34 -29.43 85.2_ 261.45 62.23 1 29 52 2242.3

4072.86 -29,44 178.74 261.46 62.24 19 12 56 3472.9

2842,34 -29.43 85.22 261.45 62.23 I 29 52 2242.3
DIFFERENTIAL CCRRECTION$

T0E 1.3159 TRA -.6358 TC3-5.8464 BAU 1.1113

_E .3173 RRA ._O73 RC3 -.3504 FAU .04616

FOE .6497 FRA .1886 FC3-2.8154 _SP 15906
BOE 1.3536 9RA .6359 BC3 5.8568 F$P -671

RAP 49.56 £CC 1.2336

INJ 2 LAT INJ 2 _ONG

-32.90 170,72
-32.89 77.21

-32.90 170.72

-32.89 77.21
-32.90 170,72

-32.89 77.21

CR_T DETERMINATION ACCURACY

ST 2'040.6 SR 482.7 SS 565.1

CRT .9799 CRS -.9935 CST -.9560

LSA 2164.2 MSA 1_.2 SSA 20.3

ELI 2094.8 EL2 93.7 ALF 13.O_

NID-COURSE EXECUTION ACCURACY

,_T 4998.4 _ 550.3 ,_3 204.7

RRT .7673 Rf_ .7993 RTF .9165

5028.6 R"Z3 .1444 R13 .9173

$61 5016.3 S_2 351.6 THA 4.85

LAUNCH OAT[ FEB 24 1969 FLIGHT TIM[ 164.00 ARRIVAL 0ATE AUG 7 I969

HELI(_ENTRIC CONIC

RL 148.06 LAL -.00

RP 108.35 LAP -2.46
RE 163.161GL 22.45

PLAN[TOCENTRIC CONIC

C3 13.646 VHL 3.694

LNCH A2"NTH LNCH TI_

62.18 18 27 13

117.82 0 54
62.18 18 27 13

117._2 0 54 20

62.18 18 27 13

117.82 0 54 20

0I$TAN(E 480.851

LOt. 155.21 VL 26.856 GAL -1.20 _L 86.99 HC_ 234.80 5MA 123.86 ECC .19644 INC 3.O117 Vl _0.092
LOP 29,97 VP 37.126 GAP 8.77 AZP 91.74 TAL 184.91 T_P 59.70 RCA 99.53 _PO 148.20 V2 3=.977

GP -23.10 _AL J05.03 ZAP 152.48 £TS _08.27 ?_ |28.53 ETE 1_.15 ZAC 141 .14 ETC 189.14 CLP-J 64.60

OLA 3_.87 RAL 38.74 RAO 6567.5 VEL 11.620 PTH 2.04 VHP 6.648 OPA -7.04 RAP 5J .09 £CC 1.2246

L-_ TJNIE |NJ LAT JNJ LONG _NJ RT A_,',',',',',',',',__NJ A_TH _NJ 7_1,_ PO C$T T|N _NJ 2 LAT _NJ 2 LONG

4049.51 -29.22 J76.65 264182 63.13 19 34 42 3449.5 -32.56 168.59

2848.45 °29.20 85.60 264.82 63.12 I 41 48 2248.4 -32.55 77.55
4049.51 -29,22 176.65 264.82 63.13 19 34 42 3449,5 -32._6 168.59

2848.45 -29.20 85.60 _64.82 63.12 1 41 48 2_48.4 -32.55 77,55
4049.51 -29.2_ 176.65 264.82 63.13 19 34 42 3449.5 - -32.56 168.59

2848.45 -29.20 85.60 264.82 63.12 J 41 48 2248.4 -32.55 77.55

CRSIT 0£T_RN[N_TION ACCURACY

ST 2023°7 5R 482.0 $S 540.2

CRT .9858 CR$ -.9877 CST -.9529

LSA 2142.3 NSA 172.1 SSA 22.6

ELl 2'078.9 EL2 78.7 _LF 13,23

OIFFERENTIAL CORRECTIONS

TOE 1,2895 TRA -.4625 TC3-6.1_79 BAU 1.1288
ROE .3107 RRA .0186 RC3 -.3383 FAU .04435

ro£ .5962 FRA .2680 FC3-2.8135 BSP 16090

80£ 1.3264 BRA .46_8 8C3 6.1872 FSP -658

MIO-COURS[ E_[CUTICN ACCURACY

,%T 5067.8 _ 544.1 ,_,3 201.9

RRT .7508 RRF .7746 RTF .9158

S(_ 5096.9 R23 .1264 R13 .9165

$G1 5084.3 _2 358.2 THA 4.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNC_ 0AT[ fEB 24 1969

HIELIOCENTRIC CONIC

RL 148.06 LAL -.00

RP 108.3| LAP -2,33

RC 165._76 GL 20.65

PLANETOCENTRrC CONIC

C3 13,238 VHL 3.638

LNCH AZNTH LNCH TIM_

63.31 18 50 12

116.69 l 6 |4

63.31 18 50 12

116.69 1 6 14

63.31 16 50 12

116.69 l 6 14

FLIGHT TD4E 166,00 ARRIVAL GATE AUG 9 1969

OISTANCE 486.615

cOL. 155,2t VL 26.807 GAL -.80 AZL 87.26 HCA 237.99 S#4A 123.56 £CC .19878 INC 2.7438 vl 30.098

LOP 33.17 VP 37._03 GAP 9.03 4ZP 91.46 TAL |83.21 TAP 61.L_ RC4 99.00 APO 148.12 V2 34.990
GP -21,85 7AL I02.21ZAP 153.97 ETS 308.05 ZAE 128188 ETE 196.21 7AC 143.38 £t( 186.73 CLP-165.49

OLA 38.13 RAL 43.j2 RA0 6567.5 VELIJ.603 PTH 2.03 VHP 6.744 DPA -5.17 RAP 52.7J ECC 1.2179

L-I TJl4E JNJ LA7 INJ LONG INJ RT AS( INJ A?NTH INJ TINF. PO ($7 7IN INJ 2 LAT JNJ 2 LONG
_026.9fl -2B.90 174.60 268.44 6_.96 19 57 19 3427.0 -32.15 166.53

2857.80 -28.89 86.20 268,44 6_.95 ! 53 52 2257.8 -32.14 78.13

4026.95 -28.90 174.60 _68.44 63.96 19 57 19 3427.0 -32.15 166.53
25_7.80 -28.89 86,20 _.44 63.95 1 53 52 2257.8 -32.14 75.13

4026.95 -28.90 174.60 268.44 63.96 19 57 19 3427.0 -32.15 166.53

2857.B0 -28.69 86.20 268.44 63.95 I 53 52 2257,B -32.14 76.13
OIFFERENTIAL CCRR[CTIONS MID-(CORS_ E_CUTION ACCURACY ORBIT DE7ERNINA7ION ACCORACY

T0E |-E555 TRA -.2839 TC3-6.47J1 8AU 1.1467 SGT 5138,6 S_R 5_9,9 S_3 198.8 ST 1989.4 SR 481.3 SS 511.9

ROE ,_354 RRA .0293 RC3 -.3_74 FAU ,042§4 RRT .73_)0 RfW .7_06 RTF .9161 CRT .9909 ORS -.9787 CST -.94_8

FD£ .54J1 FRA .3415 FC3-2.7822 B.SP J6320 SG6 fli66.9 R23 .10_ R13 .9167 LSA 2103.3 MSA 164.6 S$A 25.2

BOE 1.2921 8RA .2854 9C3 6.4793 FSP -645 5GI 5154.0 SG2 365.0 THA 4.44 ELI .3045.9 EL2 62.9 ALF 1 3.49

LAL_CH OATE FEB _4 1969 FLIGHT TINE 168.00 ARRIVAL DATE AUG Jl 1969

HELI_ENTRIC CONIC OISTAI_E 492.363
RL 148.06 LAL -.00 LOL 155.21 VL 26.758 GAL -._8 AZL 87.51 HCA 24J .lB ._A 123.26 ECC .'L_3133 INE 2.4938 vJ 30.092

RP 108.26 LAP -2,JB LOP _.37 VP 37.08J GAP 9.30 A?P 9J.20 TAL J61.52 TAP 62.69 RCA 98.44 APO 145.05 V2 35.003

RE 167,370 GL 18.87 GP -20.73 ZAL 99.20 ?AP 155.36 ETS 307.69 ZAE 129.19 ETE 197.37 ?A( J45.64 £T( 188.33 CLP-166.37
PLANETC(ENTRIC CONIC

C3 12.962 VHL 3,600 0LA 37.37 RAL 47.38 RAO 6567.5 VEL ll.39| PTH 2.03 VHP 6.854 0PA -3.44 RAP 54.42 ECC 1.2133
CNC_ZMT_ Ct_H rIME C-I 7_N_. _NJ L_T [NJ LONG _NJ Rr A.S( [NJ _Z?4T_ [NJ 7live PO CSr TIM [NJ 2 LAT [NJ 2 LONG

64.33 19 14 9 4004.52 -28.49 172.54 272._O 64.73 _0 20 54 3404.3 -31.64 164.46

115.47 ! 17 35 2871.13 -28.48 87.07 272.29 64.72 2 5 46 2271.1 -31.63 78.98

64.53 19 14 9 4004.32 -_8.49 172.34 27_.30 64.73 _ _ 34 3404.5 -31.64 164,46

11_.47 ] 17 3_ 2BT|.J3 -28.4_ 87.07 27_._9 64.72 2 _ 46 2271.1 -31.63 78.96
64.53 19 14 9 4OO4._2 -28.49 J7_.54 272._I0 64.73 20 20 54 3404.5 -31.64 164.46

113.47 I J7 53 2871.13 -26.48 87.07 272.29 64.7_ 2 5 46 2271.I -31.63 75.98

OIFFERENTIAL CC_CTION5 MID-COUR,_ EXECUTION ACCURACY ORBIT OETER14INATION ACCURACY

TOE 1.2114 TRA -.09_7 TC3-6.7130 BAU J.J646 SGT _L>O7.8 _ 3_6.8 S(,3 |93.3 ST |934.3 SR 479.7 53 479.5

R13E ._OlO RRA ,0401 RC3 -,3174 FAU .04075 RRT .7199 RRF .7_7_ RIT .9J7! CRT .9949 ORS -.9648 CST -.9429

FOE .4633 FRA .4JO_ FC_-_.7218 BSP J657_ S[_ 5_35.4 R_3 .09|7 RJ3 .9176 LSA L_O43.4 MSA 138.4 SSA 27.9

_OE 1.2483 _RA .106fl BE3 6.7205 FSP -635 _1 3222,2 ,SG2 371.6 THA 4.27 ELI 1992.3 EL2 47.0 ALF 13.87

(.4UNC_ 04r{ r_6 24 I969 FLIGPCT T[NE 170.00 ._RR[VAL OATE AUG t] I969

HELIOCENTRIC CONIC 01STANCE 498.096

RL 14_.06 L_L -,130 LOL 133.21 VL 26,709 GAL .03 AZL 87.74 HCA ?4a.37 SMA 122.96 ECC .20411 IN( 2.2584 VJ }0.092

RP 108.22 LAP -2.04 LOP 39.37 VP 37.038 GAP 9.58 AZP 90.98 TAL 179.81 TAP 64.19 RE4 97.87 APO 148.06 vZ 33.016

RC 169.443 GL 17.10 GP -19.72 Z4L 96,01 ZAP 156.65 ETS 307.1_ ZkE 129.46 ETE 196.60 ZAC J47.9| ETC 187.93 CLP-167.24

PLAN_TCK_ENTRI_ CONIC

C3 12.815 VHL 3.580 OLA 36.54 RAL fl2.12 RA_ 6567.3 VEL 11.383 PTH _.03 VHP 6.975 0Pk -1.82 RAP 56.21 ECC I.ZI09

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_WTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

65.$7 19 39 13 3981,46 -27,98 170.40 276.33 63._7 20 43 37 3381.3 -31.04 16_,3?

114.13 I 29 0 2889.31 -27,9? 88.27 _76.34 63.43 2 17 ]0 _89,3 -31.03 $0.19

63.87 19 39 13 3981.46 -27.98 170.40 276.35 63.47 20 43 37 3381.fl -31,04 162.32

114.13 I 29 O 2889.31 -27,97 88.27 276.34 63.45 2 17 10 2269.3 -31.03 80.19

63.87 19 39 13 3981,46 -27.98 170.40 276,33 65,47 L_O 43 37 3351.3 -3l.O4 162.37

114.13 1 Z9 0 2889,31 -27.97 88.27 276.34 63,43 2 I7 10 2289.3 -31.03 $0.19

DIFFER(NTIAL CORI_CTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE J.J609 TRA ,0974 TC3-6.8623 BAU 1.1768 S_T _2_6,4 S_R 534.4 S_3 J89.5 ST J864.B S_ 480.1 53 453.0

RO_ ._993 RR_ .05_ RC3 -.2973 F_U .O:._,_L_t_ RRT .6,_63 R'RF" .7034 RTF ._l_l CRT .9973 CR5 -.9449 C$" -.9355

r_E .4326 FRA .4808 FC3-2.3_O4 BSP J6438 SG_ 5281.3 R_3 ,0875 RJ3 .9156 LSA 1971.8 MSA 156.2 SF 30.6
BOE 1.1989 BR_ .1105 Be3 6.8687 FSP -flBZ S_I 5269.6 S(12 382.6 THA 4.07 ELl 1923.3 EL2 34.3 AL; 14.40

L_UNCH OATE FEB 24 1969 FLIGHT TIME |72.00 ARRIVAL CATE AUG J5 J969

_4ELIOCENTRIC CONIC DISTANCE _O3.6||

RL 145 .O6 LAL -.00 LO. 133.2| VL 26.66| GAL .49 AZL 87.96 H(_ 247.37 5_A 122.67 ECC ,20713 INC 2.0352 VI _O.092
RP lOS.IB LAP -|.88 LOP 42.77 VP 37.036 GAP 9_87 AZP 90.78 TAL 178.J1 TAP 65.68 RCA 97.26 APO 148.08 v_ 35.030

RE 171.498 GL 15.35 GP -|8.82 ZAL 92.68 ZAP 137.85 ET5 306.52 ZAE 1_9.69 ETE |93.91 ZAC 150.19 ETC 187.51 CLP-166.]O

PLANIETOCENTRIC CONIC

C3 12.799 VHL 3.378 OLA 33.66 RAL 56.69 RA0 6367.3 VEL 11.384 PTH 2.03 VHP 7.106 OPA -.32 RAP 36.08 ECC 1.8106

LNCH A_,ITM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.36 20 5 39 3936.94 -27.35 J68,12 280.58 66.17 2I |1 36 3356.9 -30.3_ 160.O5

11_.64 ] 39 6 2913.29 -27.34 89,87 _.58 66.16 2 27 39 2313.3 -30._1 _1.$o
67.36 20 5 39 3956.94 -27._3 |6_.|2 280.38 66.|7 2| 11 36 3336.9 -30.32 160._5

112.64 1 39 6 2913.29 -_7.34 89.87 280.58 66.16 2 27 39 _313.3 -_0.31 _l._O

67,36 20 5.39 3956.94 -27,35 J6_.J_ _BO.SB 66,I7 _J 11 36 33_6.9 -}0.32 160.P5
112.64 I 39 6 2913.29 -_7.34 89.87 2_0.58 66,16 2 27 39 2313.3 -30.3l 81.80

01FFEI_NTIAL CORRECTIONS MI0-CC_.TWE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 1.1019 TRA .3062 TC3-6.9742 BAU 1.1945 SGT _327.4 SGR 334,7 SG3 187.0 ST 1780.3 5R 477.0 Ss 4J8.9
ROE .2969 RRA .0639 RE3 -.29"_9 F_U .03681 RRT .6884 RR_ .6837 RTF .9190 CRT .9972 CRS -,9139 CST -.975_

FOE .3741 FRA .5441 FC3-2.490! B_P 17003 SGB 3334.1 R"d3 .0694 Rl3 .9194 LSA 1883.3 MSA 136o6 SS_ 32.5

E_OE 1.1412 BRA .3128 6(3 6.9803 FSP -609 6G! 5340.I $G2 386,9 THA 3.97 ELI 1842.7 EL2 34.3 _LF 14.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH DATE rE8 24 1969 FLIGHT TII4E 174.00 ARRIVAL OAT[ AUG 17 1969

hELIOCENTRIC COl!{

eL 148.06 LAL -.00

-RP 108.14 LAP -1.72
RC_75,532 GL 13,61

PLANETOC[NTRZC CONIC

C3 12.916 VHL 3,594

LNCH AZNTH 1.31CH TINE

69.06 20 33 34

110.94 I 47 40

69.06 20 33 54

JI0.94 J 47 40

69.06 20 33 34

]10.94 | 47 40

0ISTANCE 509.5D5

LOt. 155.21 VL 26.614 GAL .96 AZL 88.18 HCA

LOP 45.98 VP 37.0|5 GAP J0,17 AZP 90.60 TAL

_P -I8.00 ZAL 89.23 ZAP IriS.97 ETS 305.69 ZAE

250.77 5_4A J22.39 ECC .21042 INC 1.8218 VJ 30.092

J76.40 TAP 67.|7 RCA 96.64 APO 148.14 V2 35.043

129._0 ETE ;95.29 ZAC 152.47 Ere 187.08 CLP-16g.95

OLA 54.69 RaL 6J.27 RA0 6567.5 VlEL JI.589 PTH Z.03 VHP ?.252 0PA 1.08 RAP 60.01 [CC 1.2126

L-I TIN[ JNJ LAT ZNJ LONG INJ RT ASC |NJ A2'NTH INJ TIN[ R0 CST TIN INJ 2 LAT ;NJ 2 LONG

3929.79 -26.60 |65.60 284.96 66.85 21 39 4 3329.8 -29.49 157.57

2944.4| -26.59 9|.96 2/_4_95 66.84 2 36 45 2344.4 -29.48 83.93
3929.79 -26.60 165.60 284.96 66.85 21 39 4 3329.8 -29.49 157.57

2944.4I -26.59 91.96 284.95 66.84 2 _6 45 2344.4 -29.48 83.93

3929.79 -26.60 165.60 284.96 66.85 21 39 4 3329.8 -29.49 157.57

2944.4J -_.59 91.96 L_4.95 66.84 2 36 45 2344.4 -29.48 83.93

OIFFERIENTIAL CCI_ql[CTIONS M|O-COU_3[ EXECUTION ACCI._ACY ORI3|T DETERMINATION ACCURACY

TOE I.O277 TRA .5211TC3-6._19 8AU 1._085 S(,T 5382.0 SGR 533._ SG3 I82.3 ST 1672.9 5_ 473.1 5S 386.3

• 2954 R_A .0763 RC3 -.2803 FAU .0_89 RRT .6739 _ ._p_O RTIk" ._07 CRT .993J CRS -.86B1 C$T -.9110

FOE .3|60 FRA .6047 FC3-2.3383 8SP 17217 SGB 5408.3 I_3 .057J RJ3 .9",','ZIO LSA 1773.0 NSA 163.8 SSA 33.5

(3Ot[ 1.0693 8RA .52_6 _(3 6.9915 F$P -597 SGJ 5394.0 SG2 H3.| T/-_ 3.84 ELl I737.? E_2 53.6 ALF 15.70

IJ, UNOH DATE rE8 24 1969 FLIGHT TIN[ J76.00 ARRIVAL OATE AUG 19 1969

HELIOCENTRIC C.CNIC 0ISTANCE 5J5.I76

RL J48.O6 LAL -.00 LCX. J55.2J VL 2'6.567 GAL 1.44 A2_. 88.38 HCA 253.98 5WA 1_.1J ECC .2!399 INC J.6166 VI 30.092
RIP I08.|0 LAP -I.55 LOP 49.J8 VP 36.994 GAP 10,48 AZP 90.45 TAL J74.69 TAP 68.67 RCA 95.98 APO J48.24 VZ 35.056

RC I75.544 GL %1,91 GP -17.26 ZAL 85.72 ZAP |60.O'_ ETS 304.69 Z_E J_0.09 ETE J94.72 ZAC 154.77 ETC 186.61 CLP-I69.78
PLANET_ENTRJC C(_NZC

C3 13.178 VHL 3.630 OLA 33.66 RAL 65.80 RAO 6567.5 _EL 11.6(30 PTH 2.03 VHP 7.408 OPA 2.39 RAP 61.99 ECC !.2169

LNCH A2'NTH LNCH TJN[ L-Z TJN[ ZNJ L_T |NJ LONG ZNJ RT AS( JNJ AZNTH ZNJ TZN[ PO CST T_M ZNJ 2 LAT _NJ 2 LONG

71.00 21 3 J9 3898.57 -25.73 162.76 _9.44 67.52 22 B JB 3298.6 -28.55 !54.76
J09.00 ! 54 6 2984.24 -25.72 94.67 289.43 67.51 2 43 50 2384.2 -28.54 86.67

71.00 21 3 J9 38_.57 -25.73 162.76 289.44 67.52 _'_ 8 J8 3298.6 -28.55 Jfl4.76

!09.00 ! 54 6 2984.24 -25,72 94.67 289.4_ 67.51 2 43 50 2384.2 -28.54 86.67

lID.DO E 45 42 28_._3 -29.44 83.95 2_0.9_ 7|.79 3 32 48 2226.4 -31.64 ?5.43

l|O.O0 ! !4 _O 3104._ -L_2.|) !0_.2| _7.63 _3.26 2 6 34 2504.4 -23.53 94.71
OIFFERENTZAL CORI_CTXCII_ NIO-C,_UR.ed_ EXECUTION ACCURACY QR'B[T OETERMINATION ACCURACY

TO_ .9424 TRA ,74_ TC3-6,9287 8AU J.2216 .%T 543_.6 _ 532.| S(,3 177.7 ST J554.2 SR 468.3 SS 357.6

R(_ .2949 _RA .0_1_4 RC5 -.267_ _AU ,03_0_ RRT ._O3 _ .648_ RTr .9228 CRT .9822 CRS -,8025 CST -.8938

FOE .2592 FRA .6635 rC3-2.Jr_9 _SP 17404 _ 5459.6 /_3 .0476 RJ3 .9230 L$_ 1652.1NSA 179.3 $SA 33.2

_OE .9_74 _RA .75_2 _C3 6.93.39 F_IP o_8_ _ 5445,0 _,2 _.8 THA _.72 £L! !62! .0 EL,? 84.4 ALF 16.53

LAUNCH DATE FEB 24 1969 FLIGHT TIME 178.00 ARRIVAL OATE AuG _1 1969

HELIOCENTRIC _ONIC DISTANCE 520.82_

RL ]48.06 LAL -.00 LOL 155.21 VL 26.520 GAL 1.94 ATL 88.58 PICA 251.18 SMA !21.83 ECC .21786 |NC 1.4J76 VJ 30.092

RP 108.06 LAP -1.38 LOP 52.39 VP 36.973 GAP 10._O AZP 90.3] TAL 172.99 TAP 70.11 RCA 95.29 APO 14_.37 v2 35.069

RC 177.535 GL 10.25 GP -|6.59 ZAL 82.16 TAP |61.00 ETS 305.51ZAE 130.26 £TE !94.21 ZAC 157.08 ETC I_6.09 CLP-)70.GI
PLANETOCENTR!C CON!C

C3 I3.590 VHL 3.686 OLA 32.54 RAL ?0°26 RA0 6567.5 V£L !!.6J8 PTH 2.04 VHP ?.576 0PA 3.60 RAP 64.04 ECC I._237
LNCH ATNTH LNCH T_NE L-! T_N[ _NJ LAT

73.25 21 35 21 3861.27 -24.76

J06.75 I 57 37 3034.90 -24.75
73.Zfl 21 35 21 386_.27 -24.76

106.75 J 57 37 _034.90 -24.15

II0.OO 3 37 53 2725.74 -3!.36

110.00 0 58 _2 32!8.43 -18.48

OIFFER_NTIAL CORRECTIONS

TOE ._440 TRA .983!

ROE .2930 RRA .|033

FOE .2024 FRA .7202
_E .8941BRA ,91_5

IN! LONG IN! RT ASC IN! A2_ATH IN! TIN[ PO CST TIM IN! 2 LAT IN! 2 LONG

159.45 294.00 68.17 22 39 43 3261.3 -27.50 151.49

98.13 294.00 68.16 2 48 12 2434.9 -27.49 90.18

!59.45 294.00 68,17 22 39 43 326J.3 -27.50 J5_.49
98.|3 294;00 68.!6 2 48 12 2434.9 -27.49 90.18

76.74 296.44 75.65 4 23 19 2J25.7 -33.02 67.90

!09.04 290.7? 60.72 ) 5| flO 2618.4 -22.23 101.9_
MIO-COUR,S_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TC3-6.7876 BAU !.234! SGT 548_.B _ 530.5 S_3 173.0 ST 1428.0 SR 462.0 55 333.5

RC3 -.2fl36 FAU .03119 RRT .6473 RRF .6318 RTF .9249 CRT .9599 CRS -.7103 CST -._740

gC3-J.987J 99P 176!6 S_ 5507.4 R23 .0391 RJ3 .925J LSA !523.fl MSA _04.6 $SA 31.7

Be3 6.7923 FSP -572 SG] 5492.6 S(._ 403.5 THA 3.60 EL/ 1495.8 EL2 123.7 ALF 17.38

L_UNCH OATE F£B 24 !969 FLIGHT TIE !_0,00 ARRIVAL OATE AUG 23 1969

hELIOCENTRIC CONIC

RL J48.O6 LAL -.00

RP 108.02 LAP -!.21

RC _79.506 GL 8.63
PLANET_ENTRIC CCNIC

C3 !4.165 VHt_ 3.764 DLA

LNCH AZNTH LNCH TIN[ L-I TIN[
75.9! _ 10 40 3814.18

IO4.O9 J 56 58 3100.17

75.91 _ 10 40 3814.!8

104.09 1 56 58 3IO0.J?

I10.00 4 !9 42 2636.43

IIO.OO O 51 3 3305.91
0_FFERENT]AL (ORRECTZON$

TDE .7378 TRA 1.2348 TC3-6.5596 8AU |.2430

ROE .296! RRA .!182 RE3 -.2375 FAU .02927

FOE .1486 gRA .7775 FC3-1.789J 8SP J7718

BOE .7950 _RA 1.2405 BE3 6.5639 FSP -55fl

0 I,S'T_CE 526.4_8

LOt. 155.2! VL 26.474 GAL 2.47 AZL 88.78 HCA 260.39 SMA J2!.56 ECC .22207 IN( _ .2235 VJ 30.09_
LCP 55.60 VP 36.952 GAP !|.J5 A2'P 90.CO TAL |7!.2_ TAP 71.67 RCA 94.56 APO 14_.55 V2 35.083

GP -15.98 ZAL 78.60 ZAP |6!.9_ ETS 302.13 ZAE J30.41 ETE 193.75 ZAC 159.40 ETC 185.50 CLP-|T].44

31.37 RAL 74.60 R_0 6567.6 V[L |1.643 PTH 2.04 VHP 7.757 0PA 4.73 RAP 66.13 ECC 1.2331

IN! LAT IN! LONG INJ RT AS( INJ A2'MTH INJ TIN[ PO CST TIM INJ 2 LAT INJ _ LONG

-23._ 155.40 2_.61 _.SJ 23 14 14 3214.2 -26.35 147.49

-23.67 102.63 296.60 68.79 2 4_ 39 2500._ -26.34 94.73

-23.68 155.40 298.61 68.81 23 !4 14 3214,2 -26.35 147.49

-23.67 J02.63 298.60 68.79 2 48 39 2500.2 -26.34 94.73
-32.42 7!.61 30!.5J 78.52 5 3 58 L:_356.4 -33.66 61.60

-15.49 J|4;06 294.37 59.14 I 4.6 8 2705.9 -J9.47 !07.20

MI_-CCUR.T_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S6T 552!.7 S6R 528,7 S(,3 _68.1 ST !311.4 SR 4_5.2 SS 3_.4

RRT .6_46 RRF .6170 RTF .9266 CRT .9194 CRS -.5940 CST -.958_

.T_ 5546.9 R23 .0333 RJ3 .9267 LSA 1403.6 MSA 239.4 SSA _9.5
S(,J 5531.9 .._ 407.9 THA ].50 ELI 1377.7 EL2 170.4 ALF 17.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH DATE FE_ Z4 _969 FL]GHT TIN_ 1_2.00 ARRIVAL CATE AUG 25 |g6_

0ISTANC[ 532.023

LOL 155.21 VL 26.429 GAL 3.02 AZL 88.97 HCA 263.60 S_4A 121.29 EC( .22664 INC 1.0329 Vl 30.092
LOP 58,81 VP 36,932 GAP 11.51 AZP 90.12 TAL 169,58 TAP 73.19 RCA 93.80 APO 148.78 V2 35.095

GP -15.43 ZAL 75.08 ZAP 162.78 ETS _.55 Z/_ 130,55 ETE 193.32 ZAC 161.73 ETC 184.78 CLP-172.26

HELIOCENTRIC CONIC
RL 148.O6 LAL -,00

RP J07.98 LAP -I.01

RE J81.455 GL 7.08

PLAN[TOCENTRIC CONIC
() 14.920 VHL 3.8610LA 30.14 RAL 78.90 RAO 6567.6 VIEL |1.675 PTH 2.05 VHP 7.951 OPA 5.78 RAP 68.27 E(C 1.2455

LNCH ATMTH LP_H TiME L-I TIME _J_j LAT INJ LCI4_ INJ RT ASC |NJ A2_4TH INJ TIME PO (ST TIM INJ 2 LAT |NJ 2 LONG
79.22 22 51 24 3749.73 "22.52 150.09 303.24 69.42 23 53 54 3149.7 "25.12 142.23

1OO.78 1 49 43 5187.66 -L_'Z.51 |08,7J 303.23 69.41 2 42 51 2587.7 -25.11 IOO.86

79.22 22 51 24 5749.73 -Z2.52 1_0.09 303.14 69.41 13 5) 54 3149.7 o25.12 |42.23

100.78 1 49 43 3187.66 -LPZ.51 108.71 303.23 69.&'I 2 42 51 2587.7 -25.11 IOO.86

liD.DO 4 56 46 2601.14 -35.09 67.44 306.40 80.90 5 40 7 2001.1 -54.00 58.31

110.00 0 47 27 3384.25 -12.71 i18.45 2_N1.16 58.O0 1 43 51 2784.2 -16.84 111.76

OIFFER1ENTIAL CC_RECTION5 NIO-COU_ [_ECUTION AcCURACy ORBIT 0ETERN|NATION ACCURACY

TOE .6|77 TRA I .49_3 TC3-6._?_7 _4J 1.25_5 _T _5_.7 _ 5_.0 _3 163.3 ST |L_5.) SR 44_.9 S$ 310.4

R01[ .2977 RRA .1534 RC3 -.2215 FAU .02749 RRT .6L_ RRF .90_ RTF .9287 CRT .b506 CRS -.4537 CST -.8508

FOE .0947 FRA .8315 FC3-1.5949 B$P 17894 5(,8 5585.5 1_3 .0274 RI3 .9288 LSA 1291.7 NSk 282.2 SSA 27.1

BOE .6857 _qA 1.9012 BC3 6.2796 FSP -543 $_I 5570.4 _2 410.9 THA 3,39 ELI 1265.9 EL2 223.7 ALF 18.09

LAUNO4 0ATE FEB 24 1969 FLIGHT TINEI84.00 ARRIVAL 0ATE AUG 27 1969

HCLI_CENTRIC CONIC

RL 148.O6 LAL -.00

RP 107.94 LAP -.84

R( 185.384 GL 5.59

PLAN_TC(ENTRIC CONIC

(3 15.873 VHL 3.964
LNCH A.2'I4TH LI_H TIME

84.09 23 45 37

95.91 I 27 38

IOG.O0 3 5 16

100,(30 0 54 35

110.00 5 30

110.00 0 45 45

OISTANCE 537,572

Lee 155.21 VL 26.384 GAL 3.59 AZL 89.16 HCA

LOP 62.03 VP _16.911 GAP 11.89 AZP 90.05 TAL

GP -14.92 ZAL 71.61 2AP 165._ ET$ 298.75 Z_E

266.81SMA 121.03 ECC .25160 INC .8446 Vl 50.092.

167.89 TAP 74.71RCA 93.00 APO 149.06 V2 35.108

130,68 [TE 192,94 Z4C 164.05 ETC 183.90 (LP-17_.07

OLA 28.88 RAL 82,83 RAO 6567.6 VEL 11.716 PTH 2.06 VHP 8.159 0PA 6.75 RAP 70.49
L-I TIME INJ tAT INJ LCNG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT

_541.33 -21._0 141.58 307,87 70.03 24 46 18 3041.3 -23.83

33Z3.94 -21.29 118.31 307.86 70.01 2 23 2 2?23.9 -23.82

3010.24 -26.38 96.87 309.59 75.40 3 55 27 2410.2 o28.12

34_0.27 -16.38 123.98 305.?0 64.64 I 51 45 2830.3 -19.66

2555.21 °35.53 63.9_ 3|1.17 82.94 6 13 11 1955.2 -34.15

3458.06 -10.01 122.4_ _102.06 57.14 J 43 23 2858.I -14.27

DIFFERENTIAL CORR[CTIONS

TOE ,4875 TRA 1.7687 TC3-5.9_4 B_.J 1.2605

.3000 RRA .1493 RC5 -.2046 FAU .O2573

FOE .042§ FRA .8847 FC3-|.4_5_ 8SP 180_3

_£ .5724 8RA 1.7750 B(3 5,93_)9 FSP -5_0

NI0-CCURSE EXECUTION ACCURACY

.%T 55g5.0 S¢,R 522.3 .%3 158.5

I_T .6111 _ .5898 R/F .9_08

_GB 5619.4 R_3 .O"g_3 R13 .9_O9

_1 5_04.2 _2 412.7 TH4 3.28

ECC 1.2612
INJ 2 LONG

133.77

110.51

88.51

i16.73

55.74

115.93

ORBIT OETERNINATION _CCLMACV

ST 1127.4 SR 437.6 SS 3t1._
CRT .7443 ORS -._031 CST -.8588

LSk 1L_4.5 NSA 528.7 SSA 24.8

ELI 1176.5 EL2 280.1ALF 17.11

LAUq_H 0ATE FEB 24 19G9

HEL I_ENTRIC CONIC

RL 148.06 LAL -.00

RP- 107.90 LAP -.66

RE 185.291 GL 4.19

PLAME TCXENTR IC CONIC

C3 17.047 VHL 4.129

LNCH AZMTH LN_H TIME

9(3.00 I 5O 0

90.00 23 55 51

I00.00 3 53 22

_O0.DO 0 37 6

] I0.00 6 J 47

110.00 0 45 10

FLIGHT TIt4_ |86,00

0|STANCE 54_.0_0

LC_ 155.21 VL 26.339 G_L 4.20 AZL 89.34 HCA 270.0) ._IA 1_0.77 ECC .23699 INC .6572 vl 30.091

LOP 65.24 VP 36.891 G_P 12.29 kZP 90.O0 TAL 166.21 T_P 76.24 RCA 92.|5 APO 149.39"V2 35.120

GP -14.46 ZAL 68.24 ZAP 164.32 ET$ 296.72 ZAE 130.79 ETE 192.58 Z*C 166.38 ETC 182.74 CLP-173,88

0LA 27.59 RAL 86._ RA0 6567.7 VlEL 11.766 PTH 2.08 VHP 8.583 OPA 7.64 RAP 72.67 [CO 1.2806

L-I TIN[ INJ LAT ZNJ L_NG INJ RT AS4_ INJ AZNTH INJ TIME PO (ST TIN INJ 2 LAT _NJ 2 LONG

3516.24 -24.28 118.77 313.90 74,96 2 45 16 2716.2 -26.11 110,58

3881.69 -t5.87 142.23 310.75 66,24 24 55 12 3081.7 -18.95 134.91

2918.55 -27.79 90.43 314.82 78.51 4 42 1 2318.6 -29.09 81.87
3554.61 -12.6_ 131.30 309.14 62.67 I 36 20 2954.6 -16.18 J24.3_

2516.69 -33.82 60.95 115.86 84.67 6 43 43 1916.7 -34.18 51.73
3529.24 -7._ 1_6.25 _06.01 56.52 i 43 59 2929.2 -11.71 119.86

ARRIVAL 0ATE AUG 29 1969

0_FFERENTIAL O_RECTIOqS NIO-C..OURS_ EXECUTION ACCURACY

T0E .3521 TRA 2.0601 TC3-5.5454 8AU J.2646 SGT 9622.5 ,s_ 518.2 .%3 153,8
ROE ,_034 RRA .I_0 RC3 -.1865 r_U .02395 RRT ,_d305'J_l_ o5780 RTF .9327 CRT .6023 CR$ -,1637

FOE -.OO60 FRA .9389 FC3-1.2161BSP I8100 S(_ 5646.3 R23 .O1845 RI3 .9328 LSA 1158,7 MSA 370.1

BOE .4648 _RA 2.0667 8C3 5.5485 FSP -5|3 SGJ 5631.2 SG2 413.7 TH_ 3.18 ELl 1125.8 EL2 331.8

LAUNCH DATE FEB 24 1969 FLIGHT TIHE 188.0_ ARRIVAL DATE

HELZ(_ENTRI( CONIC DISTANCE _48._40

RL 148.06 LAL -.00 LCL 135_21VL _.295 GAL 4.83 AZL 89.53 H_ 273.25 5NA 120.51ECC .24286 IN( .4697
RP 107.87 LAP -.47 LOP 68.46 VP 38.871 GAP 12.72 AZP 89.97 TAL 164.54 TAP 77.79 RCA 91.25 APO 149.78

RE 187.175 GL 2.87 GP -14.04 ZAL 64._ ZAP 165.0I ET5 294.44 2AE 1_0.89 ETE 1_Z.26 Z_( 168.71 ET( 181.14

PLAMETO_ENTRIC CONIC
C3 18.472 VHL 4.L_98 DLA 26.31RAL 90.29 RAD 65_7.7 V_L 11.826 PTH 2.09 VHP 8.625 _PA 8.47 RAP 74.92

LNO'I A2_4TH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT AS( INJ A21qTH INJ TIME PO EST TIM INJ 2 LAT
90.00 2 41 49 3210.97 -25.94 111.51 319,19 78.23 3 35 20 2611.0 -27.30

90.00 23 31 1 3824.26 -11.78 150.70 314.09 64.06 24 34 45 3224.3 -15.18

100.OO 4 32 3 2859.51 -28.56 85.90 319.73 80.77 5 19 40 2255.5 -29.54

IO0.00 0 27 L:_ 3654.97 -9.41 137.03 312.86 61._O 1 28 17 )055.0 -13.15
IJ0.OO 6 30 37 2484.59 -33.99 58.46 3L_0.46 86.14 7 12 2 1884.6 -34.15

110.OO 0 45 18 3598.64 -4.74 129.9"2 310.00 56.11 1 45 17 2998.6 -9.16

01FFER_NTIAL CORRECTIONS HI0-CCUR.$4[ EXECUTION ACCURACY

TOE .2037 TRA 2.3613 TC3-5,J364 BAU 1.26_1 ,_T 5647,_ ._ 512,5 S_3 J4_.2

ROE .3072 RRA ,1828 RC3 -.I690 FAU .02229 RRT .3897 RRf" .5662 RTF .9349

FOE -.0544 FRA ._J(_ FC3-1.O446 BSP 18253 _ 5671.1R_) .0148 R|3 .9349

_OE ,3686 _RA 2.3684 8C3 5.1392 FSP -_1 561 5656,0 ,%2 413.3 THA ).08

ORBIT OETERNIN_TION _CCUR_CY

ST 1092.7 SR 428.2 58 320.3
CST -,8834

SS4 22.7

4LF 14.57

_UG 31 1969

Vl 30.09_

v2 35.132

CLP-174.70

EC( 1.3040

INJ 2 LONG
105.11

143.67

77.23

130.23

49.22

123.61

CRSIT 0ETERNINATION ACCURACY
ST 1096.0 SR 417.6 55 334.4

CRT .4320 (RS -.0344 CST -.9140
LBA 1152.3 MS_ 398.9 SSA 20.9

ELi II12.6 EL2 371.0 _LF IO.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH 0ATE Fr6 24 1969 FLIGHT TII,_ |90.00 ARRIVAL CATE SEP _ 1969

HELIOCENTRIC CONIC DISTANCE §53.945

RL 148.06 LAL -.O0 LC¢ 155.2! VL 26.252 GAL _.50 AZL 89.72 PICA
RP 107.83 LAP -.28 LOP 71.68 VP 36.852 GAP 13.18 AZP 89.97 TAL

RC 189.037 GL 1.64 GP -13.65 74L 61.86 ZAP 165.64 £TS 291.90 746

PLAMETOC[NTRXC CONIC

C3 2/3.180 VHL 4.492 CLA 25.04 RJL 93.72 RAD 6567o8 V_EL 11.898 PTH

276.47 ,S_A 120.26 [CC .24924 [NC .2809 VI 30.092

162.89 TAP 79.36 RC4 90.29 4PO 150.24 V2 55.144

I30.98 ETE 191.95 ZAC 171,02 ETC 178.75 (LP-175.5!

2.11VHP 8.885 OPA 9.22
INJ LONG INJ RT A,_ _NJ AZNTH INJ TIME PO CST TIM

106.79 3"14.10 80.45 4 13 45 2544.0

156.98 317.76 62.88 24 24 20 3333.1

82.43 324.48 82.54 5 52 25 2207.8

142.04 316._ 60.75 I 23 32 3144.5

56.42 325.00 87.34 7 38 18 1838.3

133.48 314.00 55.88 ! 47 2 3066.7

NZO-C,,_UR_E £Y[.CUTIONACCURACY ORBIT

S_T _8.7 _ 503.9 SG3 144.8 ST
RRT .3794 _ .53_ RTF .9372 CRT

S_ _1.2 R2_ .0114 R13 .9372 LSA

_l 5676.3 $(_ 411_8 THA 2.98 £L1

FLIGHT TINE 192.00

OlST/_C'E 338._

26,209 GAL 6.20 AZL 89.91H_ 279.69 S,qA 120.02 £CC .25620

_.832 GAP t3.67 AZP 89.98 TAL 161.25 TAP 80,94 RCA 89.27

38.68 ZAP 166.21 [T8 Z69.08 2AE |31.06 ET[ |91.67 ZAC 173.31

96.93 RAD 6567.9 VEL 11.983 PTH 2.14 _ 9.|_ OPA 9.91

INJ _ _NJ RT ASC |NJ AZNTH ZNJ TZN[ PO CST TIN
103.30 328.82 82.13 4 46 29 2495.2

162._ 321.53 62.18 24 18 0 3428.0

79.73 329.10 83.94 6 21 40 2170.8

146.64 320.36 60.31 1 20 41 3227.6

54.80 3_J.48 88.30 8 2 39 1837.5

1_.97 3|8.0| 55.82 1 49 4 3133.6

LNCH AZNTH LNCH TINE L-I TINE INJ LAT

90.00 3 21 21 3144.00 -26.78

90.00 23 18 47 3933.03 -8.47

J_.DO 5 5 38 2807.B0 -29.03

ID0.00 O 21 8 3744.49 -6.47

i10.00 6 57 19 2458.35 -34.09

110.00 O 43 tiff 3666.71 -2.14

OIFFERIENTIAL COltI_CTIONS

TOE .0484 TRA 2.6789 TC3-4.7103 BAU 1.2744

ROE .3119 RRA .1999 RC3 -.1514 FAU .0Z067

FOE -.1OO3 FRA 1.0430 FC3 -.6869 8SP 18378

BOK .3|56 _A 2.(_63 BC3 4,7127 F,_ -488

LAUNO-t 0AT£ fEB 24 1969

HELI(XENTRIC CONIC
RL 148.06 LAL -.OO

RP 107.79 LAP -.09

RE 190.875 GL .50

PLANETC(ENTRI( CONIC

C) 2_.211 VHL 4.713

LNO-I ATNTH LNO.I TIM£
90.OO 3 34 34

90.00 23 10 52

!00.OO 3 35 29

1OO.OO O 16 53

110.00 7 _'_ I

110.OO O 46 51

LCL 155.21 VL
L_P 74.91 VP

GP -13.30 ZAL

OLA 23.79 RAL

L-I TIME INJ LAT

_093.15 -27.29

4028.02 -3.49

2770.84 -29.33
3827.36 -3.69

2437.53 -34.13

3733.64 .41

DIFFERENTIAL CORRECTIONS

TOE -.1144 TRA 3.013_ TC3-4.2783 BAU J.2711

ROE .3174 RRA .2171 RE3 -.1341 rAU .01910

FD( -.1443 FRA 1.0937 FC3 -.7443 BSP 18491

BO£ .3374 _R_ 3.O211 8(3 4.2806 FSP -476

RAP 77.20 ECC 1.3321

INJ 2 L4T INJ _ LONG

-27.83 98.28

-12.04 150.12

-29.76 73.71

-10.32 I35.37

-_4.08 47.17

-6.61 I27.24

DETERNINATICN ACCURACY

1140.1 SR 406.7 $S 352.6

.2600 CRS ,0733 CST -.9422

1192.3 MSA 409.6 SSA 19,3

1145.7 EL2 3_.8 ALF 6.00

MID-COURSE EXECUTION ACCURACY

S4T _684.8 SGR 498.1 ,%3 140.4

RRT .5691 mr .5446 RTF .9396

5706.0 R_3 .008£ R|3 .9397

S_I 5691.3 SGZ 409.1 TH4 2.87

ARRIVAL OATE SEP 4 1969

IN(: .0896 Vl 30.092

APO 150.77 v2 35.155
ETC 174,75 CLP-I76.33

RAP 79.50 EC C 1.3655

INJ 2 cAT INJ 2 LONG

-28.10 94.73

-9.17 153.62

-29.86 70.96

-7.61 140_O5

-34.00 43.55

-4.07 130.76

ORBIT D£TERNINATION ACCURACY

ST 1213.1SR 395.5 SS 373.1

CRT ,J056 (RS .1604 (ST -.9_32
LSA 1267.9 MSA 405.1 SSA 18.0

ELI 1215.9 £L2 393.0 ALF 2.20

LAUNCH 04TE FEB 24 1969

HELIOCENTRIC CONI(

RL 148.06 LAL -.00

RP 107.76 L4P ,10

RC 192.69(3 GL -.53
PLAN_T_ENTR_( CONIC

c3 24.615 V'HL 4.961

LNC.H A_MTH LN_H T_I4_

90.00 4 24 23

9O,OO 23 5 19

IOO.O0 _ 2 Z3
100,00 O 13 37

110.00 7 44 _1

II0.00 0 47 58

FLIGHT TII,_ 194.00 ARRIVAL DATE SEP 6 1969

01STANCE 564.559

LOt. 155.21 VL 26.167 GAL 6.95 AZL 90.11H_ 282;92 S_4A 1J9.78 £(C .26380 |NC .1047 vI 30,092

LOP 78.13 VP 36.812 GAP J4.l_ AZP 90.02 TAL 159.64 TAP 82._5 RCA 88.J8 APO 151.38 V2 35.166

GP -12.98 ZAL 56.05 ZAP 166,7L ET$ 283.98 ZAE 131.12 ETE 191.41 ZAC 175.54 £TC 166.76 CLP-177.15

0LA 22.58 RAL 99.93 RAO 656_.0 VEL JZ.0B3 PTH 2.16 VHP 9.470 OPA 10.52 R4P 8|.82 £C( 1.4051

L-! TIN_ INJ LAT !NJ _ |NJ RT AS( INJ AZ)4TH !NJ 7_N_ PO CST TIN _NJ 2 LAT INJ 2 LONG

3038.35 -27.60 100.66 333.41 85.42 5 15 22 2458.3 -28.23 92.05
41|5.00 -2.70 167,_4 325.40 61.80 24 13 54 3515.0 -6.45 !(>O.56

2742.37 -29.51 77.63 333.63 83.02 6 48 5 2142.4 -29.89 68.85

3906.L_ "1.03 1_.98 _24.47 _.|_ ] 19" 3 3_O6.2 -4.99 144.42

2421.81 -34.17 33.37 333.91 89.03 8 25 13 1821.8 -33.93 44.33

3799.53 2.93 140.4I 3L_'_.O0 3_.93 I 51 18 3199.5 -1.56 134.20
OIFFERENTIAL _CTIONS

TOE -.2796 TR_ 3.3708 TC3-3.8442 8AU 1.2636

ROE .3240 RRA .2347 RC3 -.Ij68 FAU .01749
FOE -.1848 FRA 1.1310 FC3 -.6130 BSP 18479

BO£ .4280 8RA 3.3789 BC3 3.8460 F_P -460

MID-C.OURSE EXECUTION _CCURACY CRSIT OETERNINkTXON ACCURAC_

SGT 5694.3 _GR 489.6 ,T_.3 136.3 ST 1310.3 SR 384.5 SS 394.4

• RT .3393 RRF .3353 R1T .9421 CRT -.0180 CRS .2253 C$_ -.9771
5713.3 R_3 .0069 R13 .9421 LSA 1366.1NSJ 392,2 SSA 16.8

$81 3701.| SG2 405.4 THA 2.77 ELI 1310.3 EL2 384.4 ALF I79.67

L_UNCH O_TE FEB 24 J969 FLIGHT TIME I_.00 ARRIVAL OATE SEP 8 1969

H_L IOCENTRI C CONIC

RL 148.06 LAL -.00

RP 107.73 LAP .29

RC 194.480 GL -1.51
PLANE T(_ENTRIC CONIC

C5 27.451 v_ 3.239

LNCPI A2'NTH LNCH TIN_

90.00 4 50 43
90.OO 23 ! 18

I00.00 6 26 46

t00.00 0 11 52

110.00 8 3 35

110.00 0 49 13

0ISTANCE 569.743

LC_ 155.21 VL _.125 G_L 7.75 _ZL gO131H_A _86.14 S_A 119.55 ECC .27210 INC ,3054 Vl 30,092
LOP 81.36 VP 36,793 GAP 14.76 _21 s 20.09 TAL 158.05 TAP 84.I9 RCA 87.02 ARO 152.07 V2 35.177

GP -12.68 ZAL 33.39 Z_P 167.16 ET8_BZ.38 Z.,Ikl[ 131.16 ETE 191.16 ZAC 177.51ET( 144.95 CLP-177.98

OLA 21.41RAL 102.73 R_O 6368.1 VEL 12.199 PTH 2.J9 VHP 9.800 0PA 11.08

L-! TII4_ !NJ LA7 INJ LJ_N_ INJ RT &SC |NJ A21qTH _NJ TIN_ PO CST TIM
_O.74 -27.80 98._ _7.g0 84.40 5 41 14 24_0.7

4196.55 -.07 171.19 329,29 81_68 24 11 13 3596.6
2721.04 -L_9.63 76.0_ 3_k_.08 85.83 7 12 7 2121.0

3981.49 1.53 135.09 _28.40 60.14 I J8 14 3381.5

2410.87 -34.18 52,71 338.29 89._3 8 46 6 1810.9

3864.42 _.40 14_.81 _25._ 36,19 I _3 _ 3264.4
OIFFERENTIAL CORRECTIONS

TOE -.4568 TRA 3.7431 T(3-3.4311 8_UI.2597
ROE .3312 RRA .2518 R¢3 -.1010 FAU .01601

FDE -.2233 FRA 1.2057 gO3 -._O49 8SP 18582

BO_ .5642 _RA 3.7313 8C3 3.4325 FSP -448

NI0-COL_SE EXECUTION ACCURAC_

SGT 5701.5 _,R 479.4 ,%3 132.3

RRT .5487 RRIr .3231 R1T .9449

848 5721.6 R23 .0048 RI3 .9449

.%1 5707.6 S_2 400.4 THA 2.65

RAP 84.16 Ice J.4518

INJ 2 LAT INJ 2 LONG

-28.29 90.03
°3.86 165.15

-29.89 67.26

-2.46 I48.57
-33.87 43.48

• 92 137.59

ORBIT OCT£RN!NATION ACCURACY

ST 1414.6 SR 372.9 SS 416.1

CRT -.1205 CRS .2810 CST -.9857

LSA 1473.8 MSA 375.! SSA 15.8

ELI 1415.3 EL2 370.0 ALF 178.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69t

LAUNCH DATE FEO 24 1969

HELIOCENTRIC CONIC

RL 149 ,D6 LAL -,DO

RP 107.7D LAP .48

RC 196.?4_ GL -?.}P

PLA_ TO(ENTRIC CCNWI C

C} 30,790 VHL 5.549

LNCH ATMTH LN(H TIh_E

90.00 5 14 ?7

90.00 22 58 19

I00.00 6 48 58

I00,00 0 10 25

110.00 8 25 L_

110.00 0 50 32

FLIGHT TIME 196.00 ARRIVAL DATE SEP 10 1969

DISTANCE 574.8}0

LOt. 155.?I VL 26,084 GAL 8.59 AZL 90.51 /'_A 289.37 5MA 119.32 ECC .28120 INC .5127 Vl 30.092

LOP _4.58 VP }6.77} GAP 15.}7 AZP 90.17 TAL 156.50 TAP 85.87 RCA _5.76 AM 157,67 V? 35.187

GP -17.41 ZAL 50,89 Z4P 167.5} ETS Z78.90 ZAE 131.16 ETE 190.9] ZA( 178.15 ETC 81,9t CLP-178.SZ

OLA _'13.}0 RAL 105.33 RAD 6568.2 VEL 12.}35 PTH 2.22 VHP 10.159 OPA 11.57 RAP 86.50 ECC 1.5067

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A}'MTH INJ TIE PC) CST TIM INJ ? LAT INJ ? LONG

3010.67 -27.93 97.21 342.31 85,12 6 4 38 2410.7 -78.31 88.56

4?74.05 2.43 176.11 335,19 61.78 24 9 }3 3674.0 -1.36 169.48

2705.91 -Z9.70 74.94 342.46 86,43 7 }4 } 2105.9 -?9.88 66.14

4054.04 3.98 159.08 332.33 60.35 I 17 59 3454.0 .00 152.55

Z404.42 -}4.18 52.Z1 342.63 89.8} 9 5 24 1804.4 -3}.83 42.98

3928.30 7.81 147.19 329.97 56.61 1 56 J 3328,3 }.36 J40.97

DIFFERENTIAL CORRECTIONS
TDE -.6404 TRA 4.1378 TC3-3.0349 BAU 1.2498

ROE .3392 RRA ,2684 RE} -.0859 KAU .01456

FDE -.2639 FRA 1.2623 FC3 -.4093 BSP 16653

BOE .7747 BRA 4.1465 8(} 3,0362 FSP -436

LAU_qO-_ DATE FEB 24 1969

MIO-COUR_EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT 5703.8 SGR 468.1 SG3 128.5 ST 1521.5 SR 361.3 SS 457.4

RRT .5377 feRF .5|49 RTF ,9479 ERT -,2004 (RS .3248 CST -.9910

5722.9 _3 .0033 RI3 .9479 LSA 1584.I MSA 357.0 SSA 14.9

5G1 5709,3 _G2 _4.3 THA 2.54 ELI 1523.3 EL2 353.6 ALF 177.1Z

FLIGHT TINE 200.00 ARRIVAL DATE 5EP 12 1969

HELIOCENTRIC CONIC OISTANCE 579.799

RL 148.O6 LAL -.00 LCt. 155.21 VL 26.044 GAL 9.50 AZL 90.73 HCA _9_.60 ,_IA 119.09 ECC .29119 IN( .7785 Vl 30.D92

RP 107.67 LAP ,67 LCP 87.81 VP 36.734 GAP 16.03 A_ _.28 TAL 154.98 TAP 87.58 RCA 84.41 APE) 153.77 VZ 35,196

RE 197.986 GL -3.18 GP -12.16 ZAL 48.55 ZAP I67.84 ET$ 274.9'2 ZAE 131.18 ETE IgO.71 ZAC 176.61ETC 41.25 CLP-179.6_

PLANETC_ENTRI( CONIC
C3 34.723 VHL 5.893 DLA 19.24 RAL I07,73 RkO 65CW_.4 VEL lZ,494 PTH 2.26 VHP 10.552 DPA 11.99 RAP 88.85 ECC 1.5714
LNCH AZMTH LNCH TIME L-I TINE INJ I_AT INJ LONG INJ RT A.S_ INJ A214TH INJ TII_ PO EST TIM INJ 2 LAT INJ 2 LONG

90.OO 5 35 55 2997.0_ -26.00 96.21 346,64 85.61 6 25 5_ 2}97.0 -28,32 87.56

90.00 LP2 56 4 4348.25 4.81 |80.27 331.09 62.O6 24 8 32 3748,3 1.03 173.67
100.00 7 9 11 2696.28 -29.74 74.22 346.77 86.80 7 54 7 21396.3 -29.86 65.42

lOO.OO 0 9 25 4124._2 6.33 16_.96 336,25 60.73 1 J8 9 3524.2 2.38 156.40

110,00 B 43 12 2402.13 -34.18 52.03 346.92 89.94 9 25 14 1802.1 -33.81 4Z.81

110.O0 O 51 53 3991.13 10,14 150.56 333.93 57.18 1 58 24 3391.1 5.75 144.ZZ

DIFFEf_.NTIAL CORI_ECTION5 MI0-COURSE EXECUTION ACCL_ACY ORBIT DETERMINATION ACCURACY

TOE -.8315 TRA_4.5566 TC3-2._05 8AU 1.2355 _GT 5701.4 _GR 455.5 5G3 124.8 5T 1626.2 SR 349.7 55 458.}

ROE .3482 RRA .2842 RC3 -.07L_ FAU .01314 _ .5260 _ .5043 RTF .9511 ERT -.2634 CR$ .3603 CST -.9943

r0E -.3014 FR_ 1.32_3 rE3 -.3275 BSP 18717 SG_ 5719.6 R23 .0021 RI3 .951! LSA 1691.6 NSA 339.1 SSA 14.1

_DE .9014 8R4 4.5654 BE3 2.6615 FSP -425 _1 5706.5 SG2 387.1 THA 2.42 ELI 1628.9 EL2 336.8 ALF 176.61

L_UNCH DATE FEB ?4 1969 FLIGHT TIME _07.00 _RRIVAL _ATE SEP 14 1969

HELIOCENTRIC CONIC OISTANCE 584.627

RL 148.06 LAL -.00 LOt- 155.21 VL ?6.005 GAL I0.47 AZL _(_.95 HCA 295.83 5MA 118.87 ECC .30719 INC .9547 VJ _O.D9Z

RP 107.64 LAP .86 LOP 91.05 VP 36.7}4 GAP 16.76 AZP 90.42 TAL 153.51 T_P 89.34 RCA 87.95 APO 154.80 v? 35.205

RE 199.701 GL -3.89 GP -11.93 ?AL 46.38 ZAP 168,06 ETS 270.68 ZAE 131.16 ETE 190.50 ?AC 174.51 ETC ?8.63 CLP 179,45

PLANE TC_ENTRIC CONIC
C3 39,356 VHL 6.273 DLA 18.24 RAL 109.96 R4O 65r:N_.5 V_L |2.678 PTH ?._O VHP 10.982 DPA 12.36 RAP 91.19 ECC 1.6477

LNCH AZMTH LNCH TII4[ L-I TIME INJ LAT ]NJ LONG INJ RT A$4_ INJ A}_4TH INJ TIN_ PO (ST T|M ]NJ 2 LAT INJ _ LONG

90.00 5 55 ?3 2988,93 -_8.04 95.63 350.90 85.91 6 45 17 2388.9 -28,37 86.97

90.00 22 54 L_3 4419.64 7.07 184.29 340.98 62.51 24 8 0 3819.6 3.3} 177.6!

IOO.OO 7 27 36 7691.54 -29.75 73.87 351.02 86.99 8 12 28 _91.5 -79.85 65,07

10(3,00 O 8 44 41_.27 8.58 166.77 340.17 61.26 1 18 36 3592.3 4,68 160.15

110.OO 8 59 _6 2403.71 -34.18 5_.15 351.I6 89.87 9 59 40 1803.7 -33.82 42.93

110.00 0 53 13 4052.86 12.40 153.91 337.88 57.89 2 O 46 3452.9 8.07 147.49

DIFFERI[NTIAL CORRECTION5 MIO-¢OURSE EXECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

TDE-I.O?6? TRA 5.0064 TC5-2.3065 8AU 1.2140 S_T 5694.9 S/,,R 442.0 S_3 121.3 ST 1723.9 SR 338.4 55 478.3

ROE .3583 RRA .?!_J3 RE} -.0590 FAU ..01167 RRT .5137 RRF .4939 RTF .9544 CRT -.3115 CRS .3871 CST -.9963

FOE -.3364 FRA 1.3845 rE3 -.25_ BSP 18643 SG_ 5712.0 R_3 .0017 R13 .9544 _SA 1791.9 MSA 327.5 SSA 13._

8DE 1.0869 BRA 5.0153 8C3 2._W373 FSP -410 SGI 5699.4 S(;2 378.9 THA 2.29 ELI 1727.3 EL? 320.9 ALF 176.38

LAUNCH DATE FEB 24 1969
FLI_4T TIME 204.00 ARRIVAL DATE 5EP 16 1969

HELIOCENTRIC CONIC
RL 148.06 LAL -.00

RP !07.62 LAP 1.04

RC _1.391 GL -4.54

PLAMETOCENTRIC CONIC
C3 44.828 VHL 6.695

LNCH A2'MTH LNCH TIME

9O.OO 6 13 3

90.00 _ 53 1

100.O0 7 44 23

100.00 O 8 17

110.00 9 14 38

110.00 O 54 32

DIFFERENTIAL CORR£(TIONS
TDE-I.?}SI TRA 5.4813 T_3-1._ 8AU 1.1891

ROE .3690 RRA .3126 RE3 -.0475 FAU .01030

FOE -.3725 FRA | .4497 FC} -.1990 8,%° 18704

BOE 1.2890 _A 5.49(32 8C3 1.9842 FSP -400

0ISTAN(E _9,288

LCL 155.ZI VL 25.966 GAL 11.51 A}'I. 91.19 HCA 299.06 5HA 118.66 ECC .31432 IN( 1.1936 vl 30,09Z

LEP 94.28 VP 56.715 GAP 17.55 A?P 90.58 TAL 152.09 TAP 91.15 RCA 81.36 APO 155.96 VZ 35.Z13

GP -11.7_ ZAL 44.37 lAP 168.I9 ETS L:'66.2OZAE 131.11ETE 190.29 ZAC 172.31ETC 23.16 CLP 178.55

DLA 17.31RAL 112.01 RA0 6568.7 VEL 12.89'2 PTH 2.35 VHP 11.456 DPA 12.66 RAP 93.53 ECC 1.7378

L-I TIME INJ LAT INJ LON_ INJ RT ASC |NJ A_I,ITH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2985.75 -28.06 95.39 355.08 86.02 7 2 48 ?385.7 -28.32 86.7_

4488.47 9.21 |I_I.LPZ 344,86 63.10 24 7 49 _8.5 5.53 181.47

2691,17 -L_9.76 73.B_ 355.L_0 87.00 8 29 15 2091.2 -29.85 65.04

4258.28 10.72 170.50 544.06 61.93 1 19 15 }658.3 6.88 163.81
2408.81 -34.18 52.55 355.35 89.63 9 54 47 1808.8 -33.85 43.3_

4113.40 14.57 157.27 341.82 58.73 2 3 5 3513.4 10.32 150.74
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

.%T 5684.3 _ 4_6.9 $63 117.9 ST 1815.5 SR 326,8 ss 498.5

_T .4994 _ .4815 RTF .9580 CRT -.3534 (RS .4124 CST -.9976

868 5700.3 R23 .0012 R13 .9580 LS4 1886.1 MSA _O6.1 SSA 12,7

SGI 5688.3 SG2 369.6 THA 2.16 ELI 1819.3 EL? 305.1 ALF 176.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69

LAUNCH _AT[ rE8 24 1969 FLIGHT TIME ?06.00 ARRIVAL CAT[ SEP 18 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.00 LOL 155.21 VL

RP 107.59 LAP 1.22 LOP 97.52 VP

RC 203.056 GL -5.12 GP -]1.52 ZAL

PLANE TOCENTRI( CONIC

C3 5J.307 VHL 7.163

LNCH AZMTH LNCH TIME

90.00 6 29 3

90.00 2? 51 59

IDO.OO 7 59 39

100.00 0 8 0

110.00 9 28 22

llO.00 0 55 46

OIFFE_NTIAL COQRECTIONS

70E-1.4538 TRA 5.9880 TC3-1.6863 BAU 1.1569

ROE .3808 RRA .3742 Re3 -.0372 FAO .00893

FOE -.4081 FRA 1.5194 FC3 -,1506 B,SP 18744

BOE 1.5029 BRA 5.9968 8C3 ].6867 FSP -389

01STANCE 593.747

?S.978 GAL 12,65 AZL 91.45 HCA 30?.?9 SMA 118.45 ECC .32775 /NC 1.4A83 Vl 30.092

36.696 GAP 18.42 AZP 90_77 TAL 150.74 TAP 93.03 RCA 79.63 APO I57.28 v2 35.221

47.52 ZAP Ir_.24 ETS 261.51 ?AE 131.02 ETE 190.08 7AC 170.10 ETC 70.16 CLP 177.62

CLA 16.44 RAL |13.88 RAG 6568.9 VEL 13.140 PTH ?.40 VHP I].979 BPA 17.91 RAP 95.84 ECC 1,8444

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

?986.87 -28.05 95.48 359.18 85.98 ? I8 50 2386.9 -78.32 86.8?

4554.88 11.23 192.05 348.71 63.83 2A 7 53 3954.9 7.62 185.23

7694.71 -29.74 74.I1 559.30 86.87 8 4A 34 2094.7 -29.86 65.30

432?.27 J2,74 174.17 347.93 62.73 I ?0 ? 3727.3 8.99 167.39

7417.12 -34.18 53.20 359.48 89.25 |0 8 39 1817.1 -33.90 43.97

4172,62 ]6.63 160.61 3A5.72 59.70 2 5 19 3572.6 12.48 I53.96

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5668.2 SGR 410.7 563 114.6 ST 1897.9 5R 315.2 5S 518.7

RRT .4830 _ .4674 RTF .9617 CRT -.3888 CRS .4343 CST -.9985

$68 5683.0 R23 .0012 R13 .9617 LSA 1971.3 MSA 290.5 5SA 17.1

$61 5671.6 S(;2 359.4 THA 2.01 ELI 1907.0 EL2 ?89.8 ALF 176.22

LAUNCH OATE FEB 24 1969 FLICA'IT TIME 208.00 ARRIVAL GATE SEP 20 1969

HELIOCENTRIC CONIC 01STANCE 597.962

RL 148.06 LAL -,(gO LOL 155.21 VL 25.892 GAL 13.88 AZL 91.72 HCA 305.53 SMA I18.75 [CC .34765 INC 1.7218 V| 30.092

RP 107.57 LAP 1.A0 LOP 100.75 VP 36.677 GAP 19.38 AZP 91.00 TAL 149.46 TAP 94.98 RCA 77.73 APO 158.77 v? 35.2?8

RC 204.697 OL -5.64 6P -11.34 ZAL 40.83 ZAP 168.18 ETS 256.67 ZAE 130.89 ETE 189.88 ZAC 167.90 ETC 18.29 CLP 176.66

PLANETOCENT_IC CONIC

C3 59.008 VHL 7.682 OLA 15.63 RAL 115.59 RAO 6569.1 VEL 13.430 PTH 2.45 VHP 12.559 CPA 13.11 RAP 98.13 ECC 1.971!

LNO'4 AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AI"MTH INJ TIME PO CST TIM INJ 2 LA T JNJ 2 LC_G

90.00 6 43 32 2991.79 -28.03 95.83 3.19 85.80 7 33 ?3 7391.8 -28.32 87.18

90.00 22 51 9 4618.91 13.12 195.80 352.52 64.68 24 8 8 40J8.9 9.61 188.89

100.00 8 13 29 2701,71 -29.72 74,62 3.3! 86,59 8 58 30 2101.7 -29.87 65.8?

100.00 0 7 49 438A.72 14.65 177.79 351.76 63.65 I 20 53 3784.2 10.99 170,91

110.00 9 40 52 2428._0 -34.16 54.08 3.53 88.73 10 ?I 20 1828.3 -33.96 44.84

110.00 0 56 56 4230.39 18.58 163.95 349.60 60.78 2 7 26 3630.4 14.55 157.16

OIFFERENTIAL CORRECTjONS MIO-COURI_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-].6830 TRA 6.5340 TC3-1.4142 BAU 1.11_8 ._,.T 56A_h6 SGR 393.4 S63 111.4 57 1971.0 SR 303.7 SS 539.2

ROE .3937 RRA ,3333 RC3-.0_8| FAU .00752 RRT .464_ RRF .45II RTF .9655 CRT -.4193 CRS .4541 CST -.9990

FOE -.4438 FRA 1.5945 FC3 -.1104 OSP 18745 SG8 5662.3 R23 .D014 R13 .9655 LSA ?047.4 MSA 775.6 SSA II.4

80E 1.7784 8RA 6.5425 8C3 1,4145 FSP -379 561 5651.6 SG2 348.2 THA 1.86 ELI 1975.? EL? 775.1 ALF 176.73

LAUNCH GATE FEB ?4 1969 FLIGHT TIME 710,00 _RRIVAL GATE SEP 27 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.00

RP 10?.55 LAP 1.57

RC 206.313 GL -6.11

PLANE TOCENTRIC CONIC

C3 68.206 VHL 8.2_9

LNCH AZMTH LNCH TIME

90.00 6 56 33

90.00 2? 50 ?8

100.00 8 25 56

I00.00 0 7 42

llO.DO 9 5? 9

110.00 0 57 59

CIFFERENTIAL CORRECTIONS

TCE-I.9245 TRA 7.17213 TC3-I.]671 BAU 1.0644

RCE .4080 RRA .3393 RC3 -.OL:_04 FAU .00607

FCE -.4800 FRA 1.6760 FC3 -.0771 89 18740

8CE 1.9673 BRA 7.13(11 8C3 1.1673 FSP -368

CISTAN(E 601.876

LOL 155.?I VL ?5.856 GAL 15.22 AZL 97,07 HCA 308.76 SMA I]8.06 [CC .35975 INC ?.0184 vl 30.09?

LOP 103.99 VP 36.658 GAP L:_.45 ATP 91,_6 TAL 148.27 TAP 97.03 RCA 75.65 APO |60,47 V? 35.?35

GP -II.17 ZAL 39.?9 ZAP 168,02 ETS 251.72 ZAE 130.72 ETE 189.67 ZAC 165.74 ETC 17.03 CLP 175.65

CLA 14,89 RAL 117.14 RAG 6569.3 VEL 13.768 PTH ?.5? VHP 13.206 CPA 13.26 RAP 100.39 ECC ?.I?75

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

3000.04 -27,99 96.43 7.09 85.50 7 46 33 2400.0 -28.3? 87.78

4680.50 ]4,89 199.46 356.27 65.63 ?4 8 29 4080.5 11.47 197.45

7711.76 -29.67 75.37 7.23 86.20 9 11 8 ?111.8 -?9,88 66.57

4444.01 16.47 181.34 355.53 6A.67 I ?1 46 3844.0 12,87 174.34

2442.0? -34.14 55.15 7.49 88.10 10 3? 51 1847.0 -34.02 45.90

4786.51 L:_.41 167.78 353.42 61.97 ? 9 75 3686.5 16.51 160.33

MIC-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 5624.7 S(;R 374.9 SG3 108.4 ST ?034.3 SR ?9?.3 SS 560.4

RRT .4471RRF .4316 RTF .9693 CRT -.4469 CRS .4778 CST -.9994

$68 5637.2 R?3 .0018 RI3 .9693 LSA 7114.1 MSA 261 .2 SSA I0.9

$61 5627.2 S{,2 336.? TMA 1,69 ELI: 2038.6 EL? 761,0 ALF 176,26

LAUNCH GATE FEB ?4 1969 FLIGHT TIME ?12.00 ARRIVAL CATE SEP 24 1969

HELIOCENTRIC CCNIC

RL 148.06 LAL -.00 LOt. 155.21 VL

RP 107.53 LAP 1.74 LOP ]07.23 VP

RC 207.904 GL -6.52 GP -11.07 2AL

PLANE TOCENTRIC CONIC

C3 79.254 VHL 8.902

LNCH AIMTH LN_H TIME

90.00 7 8 11

90.00 22 49 53

100.O0 8 37 5

IDO.O0 0 7 36

110.00 10 ? 16

110.00 0 58 54

OIFFERENTIAL CORRECTIONS

TOE-2.1766 TRA 7.7613 TC3 -.9420 8AU .9987

ROE .4739 RRA .3416 RC3 -.0137 FAU .00451

FOE -.5163 FRA 1.7660 FC3 -.0497 8SP 18633

8OE 2.2175 8RA 7.7688 8C3 .9471 FSP -357

OISTANCE 605.421

25.822 6AL 16.70 AZL 92.34 HCA 312.00 SMA 117.87 ECC .37781 INC 2.3434 Vl 30,092

36.639 GAP 21.65 AlP 91.57 TAL 147.19 TAP 99.19 RCA 73.34 APO 162.41 v2 35.740

37.9? ZAP 167.74 ETS 246.74 ZAE 130.48 ETE 189,46 ZAC 163.67 ETC 16.13 CLP 174.59

OLA 14.21RAL 118.53 RAO 6569.5 VEL 14.163 PTH 2.58 VHP 13.930 CPA 13.36 RAP 107.59 ECC ?.3043

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ ? LONG

3011.20 -27.97 97.24 10.86 85.10 7 58 22 7411.? -78.31 88.60

4739.5? 16.51 203.03 359.94 66.66 24 8 53 4139.5 13.71 195.91

27?4.48 -79.61 76.3J 11.01 85,71 9 22 ?9 7174.5 -29.89 67.5?

4501.47 18.06 184.82 359.23 65.77 1 2? 37 3901.5 14.64 177.70

2457.96 -34.09 56,39 11.33 87.36 IO 43 14 1858.0 -34.08 47.14

4340.76 22.11 170.57 357.17 63.24 2 II 15 3740,8 18.35 163.46

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 5597,1 S6R 355.6 563 105.6 St L_86.8 SR 781,? SS 58?.4

RRT .4158 RRF .4084 RTF ,9730 CRT -.4720 CRS .4904 CST -.9996

S_8 5608.4 R23 .0077 R13 .9730 LSA 7170.6 MSA ?47.5 SSA 10.3

SGI 5599.0 S_2 3?3.3 THA J .52 ELI 7091.0 EL? ?47.4 ALF 176.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69'

LAUNCH CAT£ FEB 24 1969 FLIGHT TIME 2]4.00 ARRIVAL CATE SEP 26 1969

HELIC_ENTRIC CONIC

RL J48,06 LAL -.00

RP I07.51 LAP 1.90

RC 209.470 GL -6.89

PLANE TOCCNTRIC CONIC

C3 92.612 VHL 9.624

LNCH AZMTH LNCH TII_

9(3.00 7 IB 26

90.00 22 49 21

lOO.O0 8 46 55

100.00 0 7 29

If0,00 10 11 13

If0.00 0 59 41

LO4. I55,_1 VL

LOP JI0.48 VP

GP -10.87 7AL

CISTANCE 6{]8,504

25.789 GAL 18._ AZL 92.70 HCA 3]5.23 SMA I]7,70 ECC .39_62 INC 2.7034 Vl 30.092

36.621 GAP 22.99 ATP 91.92 TAL 146.24 TAP 101.47 RCA 70.78 APO 164.61 v2 35.246

36.72 lAP 167.34 ETS 241.77 Z4E 130.18 ETE 189.25 ZAC ]61.55 ETC ]5.47 CLP 173.46

CLA |3.60 RAL 119,74 RAO 6569.8 VEL 14.627 PTH 2.65 VHP 14.746 DP4 13.42 RAP 104.74 EC( 2.5242

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO EST TIM IN] 2 LAT IN] 2 LONG

3024.88 -27.84 98.24 14.48 84.61 8 8 51 2424.9 -2_.30 89.60

4795.77 IB.O0 206.50 3.50 67.76 24 9 17 4195.8 14.82 199.26

_739.52 -29.53 77.42 14.65 85.13 9 32 35 2139.5 -29.89 6_.63
4556.37 19.56 188,21 2.Bl 66.93 1 23 25 3956.4 16.27 J_0.96

2475.78 -3A.03 57.78 15.04 86.54 10 52 28 1875.8 -34.13 48.53

4392.87 23.67 173.81 .82 64.59 2 12 54 3792.9 20.06 166,54

01FFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION ACCURACY

TDE-2.449} TRA 8.4507 TC} -,7419 8AU .9187 5_T _564,3 5GR 335._ 5G3 102.8

RO£ .4414 RRA .3_89 RC3 -.0084 FAU .00287 RRT ,_I_ RI_ .3785 RTF .9767

roe -.5554 FRA 1.8639 rC3 -.0268 BSP 18624 S6B 5574.4 I_ .0035 RI} .9767
B0E 2.4888 BRA 8.4575 BC3 .74L=0 _.SP -348 ,_| 3565.8 .SG2 _09.6 THA 1 ,33

LAUNCH DATE FEB 24 1969 FL|GHT TIME 216.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 611.007

RL ]48.06 LAL -.00 LC_. 155.21 VL 25.758 GAL L_.|_ AZL 93.11 PICA 318.47 5NA 117.53 ECE .42L=06 INC 3.1069

RP 107.50 LAP 2.06 LOP 113.72 VP _.603 GAP 24.51 AZP 9"_.33 TAL 145.45 TAP I03.91 RCA 67.92 APO 167.13

RC 211.012 GL -7.22 GP -10.7_ ZAL 35.68 ZAP 166.80 ETS 256.87 ZAE 129.80 ETE 189.02 2AC 159.56 ETC 14.97

PLANETOCENTRIC CONIC
C3 108.885 VIaL 10.435 OLA 13.06 RAL 120.79 RAO 65_.1 VEL 15.173 PTH 2.72 VHP 15.671 DPA 13.44 RAP |06.8!
LNEH AZMTH LNEH TIME L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AR_4TH IN] TIME PO CST TIM IN] 2 LAT

90.OO 7 27 20 3040.74 -27.7_ 99.59 17.92 84.05 8 18 0 2440.7 -28.27

90.00 22 48 48 464_.98 |9.33 L='09.83 6.92 68,90 24 9 _7 4249.0 16.29

]00.00 B 55 27 2756.53 -29.43 78.67 18.12 84.48 9 41 24 2156.5 -29.88

100.00 0 7 18 4608,42 _.9| 191.48 6.26 6_,14 I 24 6 4008,4 17.76

110.00 _0 18 58 2495.21 -35.94 59.29 18.57 85.65 11 0 33 1895.2 -34.17

||0.00 1 0 16 444_.51 25.08 176.97 4,34 63.98 _ I4 19 ]_42.5 2J.63

DIFFER_NTI_L CCRR_CTIONS MIO-COUR_ _XE_UTI_IkCCURACY

TDE-2.739} TRA 9.L=O31 TC} -.5627 B_U .BlgI _T 5527.3 _ }14.4 S_3 100,2
ROE .461] RRA .3_W32 RE3 -.0042 FAU .00105 RRT .3423 _ .]407 RTF .980_

rOE -.596fl FR_ 1.9729 re3 -,0085 8SP 18584 8GB 5536.2 R_3 .0044 RJ3 .9802

BOE 2,7779 BRA 9.2090 BC3 .5627 FSP -339 SG| 5528.4 SG2 295.3 THA 1.12

ORBIT DETERMINATION ACCURACY

ST 2I}0,7 SR 270.1 SS 606.6

CRT -.4978 (RS .5099 CST -.999_

LS_ 2_]9.5 MSA 233.8 SSA 9.7

ELI 2135.0 EL2 233.9 ALF 176.35

SEP 28 1969

Vl 30.092

V2 35.250

CLP 172.26

ECC 2.79J9

IN] 2 LONG
90.76

202.47
69.90

]84.10

50,05

169.53

ORBIT OETERMINATION ACCURACY

ST 2164.6 SR 259.3 55 633.0

CRT -,5238 CRS .5305 CST -.9999
LSA 2259.4 MSA 2_0.4 SSA 9.2

ELl 2168.9 EL2 _20.4 ALF 176.37

LAUNCH OATE FEB 24 1969

HELIOCENTRIC CONIC

RL 148.06 LAL -.O0

RP 107.49 LAP 2.21

RE 212.528 GL -7.50

PLAN_TO_ENTRIC CONIC

C3 128.870 VHL 11.352
LNCH AZMTH LNCH TINE

90.00 7 34 49

9O.00 22 48 13

100.00 9 2 38

lOO.O0 0 7 1

]10.00 I0 25 30
II0.00 10 38

fLIGHT TIME 218.00 ARRIVAL _ATE SEP 30 1969

DISTANCE 612.773

LOL 155.21 VL 25.729 G4L 22.19 4ZL 93.57 PICA

LOP 116.97 VP 36.587 GAP 26.24 4ZP 92.80 TAL

GP -10,60 7AL 34.83 ZAP 166.11ETS 232.07 ?AE

321.70 SMA I17.37 ECC .44855 INC 3.5656 vl 30.092

144.85 T_P 106.55 RE4 64.73 APO 170.02 v? 35.254

J29.32 ETE 188.77 ZAC 157.66 ETC ]4,60 CLP 170.96

DLA 12.59 RAL 121.65 RAO 6570.4 VEL 15.818 PTH 2.80 VHP 16.724 OPA 13.44 R4P 108.78 ECC 3.1709

L-I TIME IN] L4T INJ LONG IN] RT ASC IN] A?)4TH IN] TIME PO CSf TIM IN] 2 LAT IN] ? LONG

]058.48 -27.60 100.67 21.15 83.42 8 25 47 2458.5 -28.23 92.06

4898.79 20.52 2J}.00 10.15 70,05 24 9 r_ 4298.8 17.62 205.52

2775.24 -29.29 80.05 21.37 83.77 9 48 53 2175.2 -29.85 7].29

4657.27 22.1_ 194.6! 9.52 69,36 i 24 38 4057.3 19,l] 187,10

2515.96 -33.82 60.90 _1.91 84.71 11 7 26 1916.0 -34.18 51,67

4489.31 26.35 1_0.03 7,68 67,39 _ 15 28 }889.3 23.05 172.42
ORBIT OETERMINATIC_ ACCURACY

ST 2188.3 _ 248.9 SS 662.3

CRT -.5507 CRS .5529 CST -.9999

LSA 2290.5 MSA 207,4 SSA 8.6

ELl 2192.6 EL2 207.4 ALF 176.3_

OlFFE_NTIAL CORRECTIONS MID-COURSE EXECUTICE/ ACCURACY

T02-3.O491 TRAIO.O_62 TC3 -.40_0 BAU .6944 ._T 5485.5 _ 293,1 .$63 97.7

ROE .4837 RRA ,3137 RE5 -.0011 FAU-.OOI04 RRT .2909 _ .2921 RTF .9836

rOE -.6403 FRA 2.0948 FC3 ,(3070 BSP 18523 SGB 5493.3 R'Z3 .0054 RI3 .9856

BOE 3.0872 BRA10,0311 _C5 .4030 FSP -3_0 SGI 5486._ SG2 280.4 THA .89

LAUNCH DATE FE_ 24 1969 FLIGHT TIME 220.00

HELIOCENTRIC CONIC DISTANCE 61 3.597

RL 148.06 LAL -.00 LOL 155.21 VL 25.703 GAL 24,49 AZL 94.09 I._A 324.95 SMA

RP 107.48 L4P 2.35 LCP 120.21 VP 36.571 GAP LP8.23 AZP 93,35 TAL 144.49 TAP

RC 214.O]8 GL -7.74 GP -]0,47 ZAL 34,17 ZAP |65.25 ETS L_7.42 ZAE 1_8,7_ ETE

PLANETOCENTRIC CONIC
C3 153.647 VHL 12,_95 OLA I_.20 RAL 1_2,3_ RAO 657'_.7 VEL 16.5B_ PTH 2.8B VHP

LNCH A2'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ A;_4TH INJ TIME
90.00 7 40 48 3077.87 -27.44 102.06 24.13 82.73 8 _2 6

90.00 22 47 33 4944.79 21.56 2|5.97 J}.I5 71.|9 _4 9 57

lOO.O0 9 8 23 2795.42 -29.14 81,53 24.37 83.01 9 54 58

1OO.00 O 6 35 4702.48 23.17 197.55 12.54 70.57 1 24 57

110.00 10 _0 42 2537.81 -3_.67 62.59 24.99 83.72 11 13 0

110.OO 1 0 45 4532.84 27.46 182.93 10.79 68.79 2 16 JB

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T02-3.3769 TRAIO.9336 TC3 -.2609 BAU .5360 SGT 5439.7 SGR 272.1 SG3 95.4

ROE .5098 RR'A .2875 RC3 .0(]09 FAU-.OO353 RRT .LP'_56 _ ._"_94 RTF .9866

FDE -.6869 FRA 2.2331FC3 .0199 BSP 18356 SGB 5446.5 R_3 .0065 RI3 .9866

BOE '5.4151 BRAI0.9374 BC3 .26(J9 FSP -321 S_I 5440,0 SG2 _65.0 THA .65

ARRIVAL CATE OCT ? 1969

117.23 ECC ,47860 INC 4.0949 Vl 50.092

109.42 RCA 61,13 APO 173.34 V? 35.256
188.50 ZAC 155.87 ErC 14.33 CLP 169.55

17,932 OPA 13.42 RAP 110.64 ECC 3.5?86

PO CST TIM IN] 2 LAT IN] 2 LONG

2477.9 -28.17 93.47
4344.8 18.80 208.39

2195.4 -29,80 72.79

4102.5 20,31 189.92

1937.8 -34.17 53.38

3952.8 24.32 175.16

ORBIT 0ETERMIN_TION ACCURACY

ST 2L_00.7 SR 239.1 SS 694.9

CRT -.5786 CRS .5770 CST -.9999

LSA 2311.9 MSA 194.7 SSA 8.O

ELI 2L>05.1 EL2 194.6 ALF 176.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH 0ATE FEB 25 1969 FLIGHT TIME 70.00 4RRZVAL GATE NAY 6 1969

HIELIO(ENTRIC CCNIC

RL 148.10 LAL -.0O

RP 108.47 LAP .82

RC 57.109 GL 3.80

PLAN[TO(£NTRIC CONIC

C3 34.875 VHL 5.906

LNCH AZNTH LNCH TIME

90.00 0 34 27

90,00 13 51 50

lOO.OO I 58 18

100.00 15 10 40

llO.O0 3 |[ 12

IlO.OO 16 13 lO

LOL 156.22 VL 27.700 GAL

LOP 242.44 VP 37.709 GAP

GP J8.54 ZAL 151.38 ZAP

DISTANCE 191.195

-9.94 4ZL 89.]8 HCA 86.22 St4A

•-8.95 AZP 89.95 TAL 220.69 TAP
27.23 ETS 322.26 ?AE 146.85 ET£

129.48 £CC .22330 INC .P212 Vl 30.08£

306.91 RCA 100._? APO 158.39 V2 34.936

_3.87 _AC 126.22 ETC J48.39 CLP -_0.30

CLA 5.32 RAL 2.72 RA0 6568.4 VEL 12.500 PTH 2.26 VHP

L-I TIME INJ LAT INJ LONG |NJ RT AS( INJ AZNTH |NJ TIME

25!7.22 -25.58 6!.59 235.43 !02.59 I 16 24

48_O.27 !8.87 208.65 232.04 68.49 15 12 20

2246.76 -26.84 41.37 235.!0 103.67 2 35 45

4575.96 20.08 !89.43 231.52 67.38 16 26 56

20!5.18 -30.26 g_'d.74 234.04 !06.72 3 45 53

4360.30 23.30 173.02 39.96 64.25 17 26 10
0IFFER£NTI4L CCRRIECTIONS NIO-CCXJRS[ EYJECUTION ACCURACY

TOE -.16_9 TRA -.2947 TO3 .3989 _AU .2106 SGT 574.2 ._ 482.5 ._3 142.1

ROE -.3345 RRA .2616 RE3 .2116 FAU .05235 ART .]472 RRF" -.5197 RTF -.5613
FO[ -.3164 FRA -.5163 FC3-1.2996 8SP 1627 5G8 _ 750.0 R'Z3 -.1067 R!3 -.6509

BO£ ,3725 BRA .3940 B(3 .4516 FSP -373 ,T_I 623.7 $62 416.6 THA 31.63

FLIGHT TIME 72._0LAUN(H 04T£ rE0 25 1969

PELIOCENTRIC CONIC DISTANCE J98.535
RL

6.844 DPA 30.89 RAP 32.88 EC( 1.5740

PO CST TIN INJ 2 LAT !NJ 2 LONG

1911.2 -23.59 53.49

42_.3 !5.78 201.33

!646.8 -24.70 33.23

3976.0 16.84 182.13

!415.2 -27.62 14.50

3780.3 19.65 165.79

ORBIT DETERNINATION ACCURAC_

ST !8!.4 SR 333.5 S$ 204.1
CRT .7460 ORS -.7622 CST -.9769

LSA 404.7 MSA 145.6 SSA 29,0

ELI 363.! EL2 !1J.0 ALF 65,47

RP

ARRIVAL OATE HAY 8 !969

14B.JO LAL -.00 LCL 156.22 VL 27.820 CAL -9.87 AZL. 89.36 HCA 89.40 5_44 130.33 £CC .2!772 INC .6352 V! 30.086

108.51 LAP .64 LOP 245.62 VP 37.786 GAP -8.12 AZP 89.99 TAL 222.04 TAP 311.44 RCA !0!.95 A.PO 158.70 V2 34.923
RC 39.010 GL 2.99

PLANETC_ENTRIC CONIC

C3 53.968 VHL 5.828 0LA 4.!7 RAL

LN(.H AZMTH LN(H TINE L-I TIME INJ LAT

gO.O0 O 40 ]9 2474.65 -24.91

90.00 !3 40 45 4859.53 !9.59

!00.O0 2 3 57 2205.97 -26.J6

!OO.O0 15 0 6 4603.44 20.79

IlO.O0 3 !6 41 1978.34 -29.5!

110.00 16 3 54 4403.83 _3.99

OIFFER1ENTIAL CORRECTIONS

TD£ -.!525 TRA -.2_6 tC3 ,408! SAU .2173

ROE -.5168 RRA .2758 Re3 .2497 FAU .05767

FO£ -.3929 FRA -.5937 FC3-1.4699 BSP |708
80E .35!6 EIRA .3992 9C3 .4785 FSP -430

GP 19.79 ZAL 152.48 ZAP 30.40 ETS 3e5.1| ZAE 146.69 ETE 26.82 ZAC 125.45 ETC 147.7! CLP -23.56

2.!I RAO 6568.3 V£L J2.463 PTH 2.25 VHP 6.438 0PA 32.02 RAP 32.22 ECC !.5590
INJ LONG ZNJ RT AS( INJ A2'NTH INJ TIME PO (ST TIH INJ 2 LAT |NJ 2 LONG

58.65 233.86 I03.92 I 21 54 I874.6 -22.75 50.65

210.49 231.23 69.14 15 I 44 4259.5 16.58 203.1!

38.54 [33.5I I05.01 2 40 43 1606.0 -23.B4 30.50

191.16 2S0.73 68.02 !6 16 52 4003.4 !7.62 183.80

20.13 232.38 I08.!0 3 49 39 1378.3 -26.75 !2.03

174.50 2_9.22 64.89 !7 17 !7 3803.8 20.41 167.!9

NI0-C.(XJR,g_ EXECUTION ACCURACY OR6IT OETERNINATION ACCURACY

56T 574.Z tK._R 505.6 S(;3 !60.0 ST 173.! SR 322.1 ss 237.7

RRT .3715 _ -.5743 RTF -.5558 CRT .7150 CRS -.7667 CST -.9754

SG8 765.1 R23 -.I204 RI3 -.6718 LSA 407.6 MSA 152.3 $SA 29.4

S_| 637.7 S4;2 422.7 THA 35.53 ELI 348.J £L2 112.0 ALF 66.39

LAUNCH O4TE FEB 25 1969 FLIGHT TIME 74.00 ARRIVAL GATE MA_ 10 1969

HELICK_ENTRI( CON!C 0|STANCE 205.248

RL 148.10 L4L -.00 LOL 156.22 VL 27.924 GAL -9.80 AZL 89.55 HEA 92.58 Sf4A 131.07 ECE .21293 |NC .4494 Vl 30.086

RP 108.55 LAP .45 LOP 248.80 VP 37._52 GAP -7.33 AZP 90.02 TAL 223.25 TAP 315.84 RCA 103.16 _PO 15_.9_ V2 34.911

RC 60.976 GL 2.15 GP 21.16 ZAL 153.44 ZAP 33.80 ETS 327.62 ZAE !46.65 ET£ 30.16 ZAC 124.47 ETC 147.13 CLP -26.99
PLAN[TO_[NTRIC CON!C

C3 33.|98 VHL 5.762 CLA 3.04 RAL 1.62 RAO 6568.3 VEL 12.433 PTH 2.25 VHP 6.067 0PA 33.t_ RAP 3J.32 ECC 1.5464

LNCH ATHTH LNCH TIME L-I TIE INJ LAT INJ LONG INJ RT AS((. INJ AZMTH INJ TIME PO CST TIH INJ 2 LATINJ 2 LONG

90.00 0 47 9 2433.69 -24.21 55.86 232.52 105.15 I 27 43 1833.7 -21.90 47.95

90.00 !3 30 22 4888.93 20.29 2J2.36 230.62 69.82 14 51 51 4288.9 J7.36 204.92

IOO.OO 2 9 55 2!66.74 -25.44 35.84 232.14 106.25 2 46 2 1566.7 -ZZ.96 27.92

IDO.OO 14 rio !7 4631.12 21.48 I92.92 2_0.13 68.70 16 7 28 403!.1 18.40 185.49

llO.OO 3 21 25 1942,94 -2fl.73 17.66 2_0.96" 109.37 3 53 48 1342.9 -25.fl2 9.70

IlO.OO 15 55 16 4427.68 24.67 !76.02 228.67 65.55 !7 9 4 3827.7 21,16 168.63

DIFFERENTIAL CCRRECTIONS HID-COUR_ EXECUTION ACCURACY ORBIT OETE_IN_TION ACCUR4C_

TOE -.1437 TRA -.2879 T(3 .4085 _tU .2229 SCT 569.4 S(.,R 533.4 .T_3 179.3 ST 167.4 SR _37.9 SS 272.6

ROE -.2969 RRA .29!2 RE3 .2921 FAU .06339 RRT .3870 _ -.6282 RTF -.5384 CRT .6762 CRS -.7646 CST -.9712

FOE -.4788 FRA -.6742 FC3-1.6510 BSP 1753 S_B 7BO.2 R_3 -.1347 RJ3 -.6922 LSA 413.6 HSA 158.8 SS_ 29.6
BOE .3298 ORA .4095 OC3 .5022 FSP -490 ._C1 650.8 _ 430.3 THA 40.21 ELI 33J.2 EL2 I|4.7 ALF 66._9

LAUNCH DATE FE_ 25 1969 FLIGHT TIME 76.00 ARkIVAL OATE HA_ 12 1969

HELIOCENTRIC CONIC

RL 148.10 LAL -,00

RP 10_.58 LAP .26

R( 63.000 GL 1.27

PLANETC_ENTRIC CONIC

C5 52.540 VHL 5.704 DLA !.93 RAL

LNCH AZHTH LN(H TIME L-I T_ME _NJ LAT
90.00 0 53 58 2394.13 -23.48

90.00 13 20 38 4918.39 20.97

lO0.OO 2 16 12 2128.85 -24.69

tOO.D0 14 41 fl 46fi8,90 22.16

liD.DO 3 26 31 |903.79 -21.94

I10.00 15 47 16 4451,73 25.34
OIFFERENTIAL CORR[CTIONS

TOE -.1369 TRA -.2916 TC3 .4006 BAU .2284

ROE -.2741 RRA .3079 RC3 .3393 FAU .06949

FOE -.5756 FRA -.7577 FC3-1,8488 6SP Jfl02

BO£ .3064 _A .424| _C3 .5250 FSP -556

OISTANC£ 21J.932

LOL !56.22 VL _.013 GAL -9.73 AZL B9.74 HCA 95.76 S_A 13!.72 ECC .208fl1 INC .2628 Vl 50.006
LOP 251.98 VP 37.907 GAP -6.59 AZP 90.03 TAL 224.34 TAP 320.10 RC_ 104.22 APC) 159.23 V2 34.900

GP 22.64 ZAL !54.21 ZAP 37.41 ETS 329.92 ZAE !46.69 ETE 33.97 ZAC J23.27 £TC 146.66 CLP -30.6!

!.26 RAO 6568.3 EL 12.406 PTH 2.24 VHP 5.730 0PA 34.36 RAP 3(].!3 ECC J.5355

|NJ LONG INJ RT AS( INJ AZHTH INJ TIME PO (ST TIH INJ 2 LATINJ 2 LONG

53.19 231.40 106.30 I 33 52 1794.1 -21.02 45.3_
2J4.26 2_0.20 70.53 14 42 37 43Jfl.4 1_.J3 206.74

33.2B 231.00 107,41 2 51 41 152fl.9 -22.07 25.46

194.71 229.73 69.41 15 58 44 405_.9 19.16 187.20

I5.52 229.75 110.55 3 58 20 1308.8 -24.89 7.48

177.57 228.31 66.25 17 1 28 3851 .7 _i.91 170.09

HIO-COURS[ EXECUTION ACCURAC¢ CR6IT 0ETERt,¢INATION ACCURACY

S_T 560.0 5CR 567.0 SC,3 _,I ST !63.8 SR 290.8 SS 309.3

RRT .3908 RRF -.6_02 RTF -,5098 CRT .6269 CRS -.7552 CST -.9646

S_8 796.9 R23 -.1440 RI3 -.7157 LSA 423.2 HS_ 164,6 SS_ 29.6

S_I 664.6 562 439.7 THA 45._ ELI 3J|._ EL2 J19.0 ALF 67.01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH CAT£ F£6 25 1969 FLIGHT T[HE ?8.00 4RRfVAL GATE MAY I4 1969

HELIOCENTRIC CONIC

RL 148.10 LAL -,00

RP 108,62 LAP ,07

RC 65.076 GL .36

PLAI'_.TOCENTRZC CONIC

C3 31.970 VHL 5.654

LNCH AZMTH LN_H TIH_

90.00 I I 7

90.00 13 11 33

I00.00 2 28 51

IOO.00 14 32 3(3

110.00 3 31 59

110.00 15 39 51

0IFFERENTIAL CCRR_CTIONS

TOE -.1315 TRA -.2991 TC3 .3848 6AU .2348

ROE -,1477 RRA .3262 Re3 .3921 rAu ,07600

FOE -.6854 FRA -.8442 FC3-2.0580 6SP 1885

6OE .2804 EIRA .4426 6C3 .5494 FSP -630

0ISTANCE 218,585

LOL 156.22 VL 28.089 GAL -9.67 AZL 89.9J HC4 98.94 SMA 132.28 £(( .20587 IN( ,0734 Vl 30.086

LOP 255,16 VP 37,953 G4P -5.87 AZP 90.01 TAL 225.28 TAP 324.22 RCA 105.13 APO 159.43 v2 34.889

GP 24,23 ZAL 154.96 7AP 41.24 ETS 332,09 ZAE 146.77 ETE 38.28 ZAC 121.84 ETC 146.34 CLP -34.4§

CLA .84 RAL 1.01 RAG 656_.3 VEL 12.383 PTH 2.24 VHP 5.427 0PA 35,55 RAP 28.65 ECC 1.526!

L-] TI)._ INJ LAT INJ LONG INJ RT AS( INJ AZHTH INJ TIHE PO CST TIN INJ 2 LA T INJ Z LONG

2355,72 -22,72 50.83 2.30.47 107.36 1 40 23 1755.7 -20.13 42.91

4947.91 21.63 216.17 229.95 71.27 14 34 1 4347,9 18.87 208.58

2092.09 -23.92 30.82 230.0fi 108.48 2 57 43 1492.1 -21.17 23.10

46_6.77 22.82 196.52 129.51 70,|4 15 50 37 4086._ J9.90 188.94

1875.68 -27.13 13,09 228.75 111.64 4 3 15 1275.7 -23.95 5.37

4475.94 26.00 179,15 228,13 66.98 16 54 27 3875.9 22.65 171.59

HID-COLIR,S_ EXECUTION ACCURACY ORbiT 0£T£RNINATION ACCURACv

SGT 546.8 SGR 607.3 SG] 222.5 ST 161.8 SR 270.2 SS 348.7

RRT .3799 RRF -.7292 RTF -.4693 CRT .5624 CRS -.7362 CST -.9551
,_36 817.2 R23 -.1418 R13 -.7449 LSA 437.5 HSA 168.9 SSA 29.4

SGI 681.8 SG2 45(3.6 THA 52.74 ELI 289.0 EL2 125.1 ALF 66.79

LALJN(H DATE RE8 25 1969 FLIGHT TIME _.00 ARRIVAL DATE HAY 16 1969

I'ELIC_ENTRIC CONIC

RL 148,10 LAL -.00

RP 108.65 LAP -,ll

RE 67.198 GL -.58

PLANETOCENTRIC CONIC

C3 31 .471 VHL 5,610 ".25 RAL
LN_ AZHTH LNCH TI_

90,O0 1 8 _9

90.00 13 3 2

I00.00 2 29 53

100.00 14 24 29
110,OO 3 37 _I

H'O.O0 15 33 0

DIFFERENTIAL CCRRiEGTION5

rOE -,1308 TRA -.3136 7C3 .3569 8AO .2415

ROE -.2179 RRA .3449 RC3 .4495 FAU .08259

FOE -.86_ FRA -.9268 FC3-2.27L:'0 B$P 1956

ODE .2542 BRA ,4661 BC_ .5740 F._)P -704

0I$TANCE _25.206

LOL 156.22 VL 28.152 GAL -9.62 AlL 90.12 HCA 102.11 944

LOP 258.33 VP 37.990 GAP -5,20 AZP 89.98 TAL 226.08 TAP

GP 25.92 ZAL 155.50 ZAP 45.27 ETS 334.L=O ZAE 146,84 ETE

132.75 ECC .20221 IN(: .1168 Vl 30.086

328,19 RCA 105.91APO 159.60 v2 34.878

43.13 ZAC ILM3.19 ETC 146.19 CLP -38.51

0LA .89 RA0 65_.3 VEL 12.363 PTH 2.23 VHP 5.158 OPA 36.73 RAP 26.86 ECC 1.5179
L-I TINE |NJ LAT INJ _ INJ RT AS( INJ AZNTH INJ TIHE PO CST TIN INJ 2 LAT INJ Z LONG

2318.20 -21.94 48.15 _9.73 108.36 1 47 17 1718.2 -19,23 40.53

4977.50 E_Z,27 E18,11 ?29.88 72.04 14 E5 59 4377.5 19.60 210.45

2056.19 -23.12 28.45 229.29 109.49 3 4 9 1456.2 -213.25 L_3.83

4714.75 23.45 198.36 229.45 70.91 15 43 4 4114.7 20.63 190.70
1843.39 -_6.30 I0.95 227,94 II_.67 4 8 35 1243.4 -23.00 3.35

45OO.31 26.63 1_.75 _8.1_ 67.74 16 4_ 0 3900.3 23.38 173.10

NJ0-COJRS4_ EXECUTION ACCURACY OR61T 0ETERHINATION ACCURACY

SGT _29.9 _ 6_4.2 S(,3 245.4 ST 165.0 SR _46.8 SS 388.6
RRT .34_O RR_ -.77_O RTF -.4040 CRT ,4853 CRS -.7040 CST -.9455

5_8 841.9 R23 -.1276 R13 -.7766 LSA 457.1 MSA 171,5 5SA _9._
_1 70_.0 .%_ 463.2 THA _.88 EL1 264.7 EL_ 134.6 ALF 65.22

LAUNCH 0*TE FEB 25 1969 FLIGHT 711_ 82.00 ARRIVAL CATE H_Y 18 1969

HELIC(ENTR|C CONIC OlSTkNCE 231.794

RL 148.10 LAL -,00 LOL 156.22 VL 28.204 GAL -9.56 AZL 90.31 H_A 105,28 SH4 133.14 ECC .19957 INC .3132 Vl 30.086
RP 1OH.68 LAP -.30 LOP 261.50 VP 38.019 GAP -4,55 A2P 89.92 TAL _26,73 TAP 332.02 RCA 106.57 _PO !59.71 V2 34.867

RE 69.360 GL -1.57 GP 27.71 ZAL 155,89 ZAP 49.50 ET5 336,32 ZAE 146.82 ET£ 48.54 ZAC 118.32 ETC 146,_3 CLP -42,81

PLAN_TO_[NTRIC CONIC

C3 31,028 VHL 5.570 OLA -1.32 RAL .88 RAO 6568.2 VEL 12.345 PTH 2.23 VHP 4.924 DPA 37.89 R4P 24.74 ECC 1.5106

LNCH 4ZMTH LN_H TDA_ L-I TINE IN] LAT IN] LONG IN] RT AS(: |Nj AZHTH IN] T_M_ P_ C$T TIN IN] 2 LAT IN] 2 LONG

543.00 1 16 36 2281.28 -ZI.13 45.75 229,16 109.30 ] 54 37 168_,3 -18,30 3_.22

90.00 IZ 55 1 5007.30 22.88 220.08 229.97 72.84 14 18 29 _07.3 20.31 212.35
1OO.00 2 37 19 2020.87 -22._0 26.15 228.71 110.44 3 11 O 1420.9 -19.32 18,62

100.00 14 16 59 4742.94 24.87 L_0,23 229.55 71.71 15 36 2 4142.9 _1.34 192.49

110.O0 3 44 9 1811.66 -25.45 8.87 227.32 IJ_.63 4 14 21 J211.7 -22.03 1.38

110.OO 15 26 ]8 4524.9J 27.26 182.39 228.27 68,53 16 42 3 3924.9 24.10 174.66

0TFFER_NTIAL CORR£CTION5 MIO-COLJ_SI_ £X_CUTICN ACCURACY OR61T nETE_INATION ACCURAC_

TDE -,I346 TRA -.3340 TC3 .3175 8AU .2498 ._T 51_._ F_R 707.8 5_3 268.5 ST 172.9 SR 221.0 SS 429.4

ROE -.1843 RRA ,3639 RC3 .5116 FAU .08913 RRT ,2736 RRF -.6111 RTF -.3094 CRT .3885 CRS -.6510 CST -.9369

FOE -.9304 FRA-I.OO36 FC3-2.4868 B$J_ L=047 5G_ 873.7 R_3 -,0967 R13 -,8105 LSA 482.4 MSA 172.0 SS4 28.9

80E .2282 6RA .4939 8(3 .6021 F$P -779 S_I 732.7 SGE 475,9 THA 70.14 ELl 238.7 £L2 147.5 ALF 61.28

LAUNCH 0ATE FEB 25 1969 FLIGHT TINE 84.00 AR_'IVAL OATE HA_ _D 1969

H_LICX_ENTRIC CONIC 0ISTAN_£ 238.347
RL 148.10 LAL -.00 L__ 156.22 VL 28,246 GAL -9.49 AZL gO.52 HEA 108.45 ,,_MA 133.46 ECC .1_728 INC .5154 Vl _0,086

RP 10_.72 L_P -.49 LOP264.67 VP _.040 GAP -3.94 A2P 89.84 7AL _7.24 TAP 335.69 RCA 107.13 APO 159.78 v2 34._5_
RE 71.560 GL -2.60 GP 29.58 ZAL 156.13 ZAP 53.89 ETS 3_.51 ZAE 146.64 ETE 54.47 7AC 116.25 ETC 146.47 CLP -47.34

PLANE TC_ENTRIC CONIC

C3 30,630 VHL 5,534 OLA -_,40 RAL ,99 R_O 6568.2 V£L 12,329 PTH 2.22 VHP 4,724 OPA 39.01 RAP 22.30 ECC 1.5041

LNO_ AZHTH LN_H T;NE L-I TINE INJ LAT INJ LONG INJ RT A,S_ INJ A_NTH INJ TII_ PO CST T[H INJ 2 LAT INJ 2 LONG

90.00 1 25 I 2244.63 -20.29 43.39 _8Ol77 110.19 2 2 26 1644.6 -17.35 35.95

90.00 12 47 27 _O37.48 23.47 222.09 2_0.21 73.68 14 11 25 4437.5 21.01 214.29
1(30.00 2 45 15 1985.84 -21.45 23.89 228.29 lll.3_ 3 18 21 1385.8 -18.36 16.46

100.00 14 9 55 4771,50 24.66 202.14 229.81 72.55 15 29 26 4171.5 22,04 194.37

110.00 3 50 56 1780.24 -24.58 6.85 L:_6.86 114.54 4 _ 36 1180.2 -21.06 359.47

]lO.OO 15 _ 44 4549,87 27.87 184.08 L:_28,58 69.35 16 36 33 3949.9 24.80 176.25
CIFFER_NTIAL CORRECTIONS HIO-C(_I, JR_ EY_CUT_ON ACCURACY C_61T OETERI_INATION 4CCURAC_

TOE -.1427 TRA -.3596 T¢3 .2668 6AO .2610 _T 497,9 S(,R 768.6 SG3 291.6 ST !85,4 SR 193,4 SS 472 .?

ROE -.1461 RRA .38_0 RC3 .5788 FAU .09553 RRT ,1663 RR_F -.8440 RTF -.1817 CRT .2563 CRS -.fi609 CST -.9]07

FOE-I,O664 FRA-l,0732 FC3-2.7000 6SP 2196 560 915.8 R23 -.0528 R13 -,8434 LSA 514.6 MS_ 170.7 S54 28.5

806 .2042 eRA .5254 8C3 .6373 FSP -860 5GI 776.0 S(;2 486.3 THA 79,8J ELl 212.6 EL2 163.0 ALF 49.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, t968-69

LAUNCH OATE F£8 25 1969 FLIGHT TINE 86.00 ARRIVAL C_T£ MAY Z2 J969

PEL[OCENTR|C CONIC

RL 148.10 LAL -.OO

RP 108.74 LAP -.67

RE 73.792 GL -3.68

PLANE.TOCENTRZC CONIC

C3 30.271 VHL §,502

LNCH AZMTH LNCH TI_
90.00 I 34 0

90.00 12 40 15

JOO.OO 2 53 43

1OO.OO 14 3 13

IJOOOO } 58 I}

]lO,OO 15 15 12

LOt. 156.22 VL 28.278 GAL

LOP 267.84 VP 38.055 GAP
GP 31.50 2AL 156.2} ZAP

0ISTANCE 244.867

-9.4} AZL 90.7} HCA 111.62 SNA

-3.35 AZP 89.73 TAL 227.61 TAP

58.42 ETS 340.82 ZAE 146,23 ETE

133.70 ECC .19527 INC .725l v} 30.086

339.23 RCA 107.59 APO 159.80 V2 34,848

60.8} ZAC |14.0| (TC 146,91 (LP -5_.|]

0LA -}.49 RAL 1.21 RA0 6568.2 VEL 12.314 PTH 2.22 VHP 4.559 0PA 40.07

L-Z TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TII_ PO CST TZM

2207.91 -19.41 41.06 228.53 111.03 2 10 48 1607.9

5068.26 24.04 224.17 2_3.61 74,57 14 4 43 4468.3

1950.77 -L_0.57 21,66 228.04 119.18 3 26 I} 1350.8

4800.64 25.24 2'04.11 2_0.23 73.43 15 23 14 4200.6

1748.83 -23.67 4.86 226.56 115.41 4 27 22 1148.8

4575.34 28.47 185.82 229.04 70.23 16 31 27 3973.3
0IFFERiENTIAL CCRRECTIGN8

TOE -.1582 TRA -.5925 TC3 .2016 BAU .2748

ROE -.1042 RRA .4OO3 RC3 .6485 FAU ,10125
FOE-I.2026 FRA-I.1264 FC3-2.8958 BSP 2365

BOg .1894 _A .5607 8C3 .6791 FSP -932

HIO-COURSC EXECUTION ACCURACY

S(;T 494.0 SGR 833,9 ,%3 312.8

RRT .0124 _ -.8708 RTF -.0108
S(,8 969.3 R23 -.0059 R13 -.8708

SGI 833.9 5G2 494.0 THA 89.35

RAP 19.56 ECC 1.4982

INJ 2 LAT INJ 2 LONG

-16.}7 3}.70

21.69 216.28

-17.38 14.}2

22.73 196.21

-20.06 357.58

25.51 177.89

ORBIT 0£TERNINATICN ACCURACY
ST _205.6 SR 167.1 SS 51}.9

(RT .0?64 (R$ -,4114 (ST -.9283

LSA _52.6 HSA 167.7 SSA 28.0
ELl 206.7 EL2 165.7 ALF 10.05

LAUNCH OATE rE8 25 1969 FLIGHT TIN[ 88.00 ARRIVAL 0ATE HAY 24 1969

HELIOCENTRIC CONIC

RL 148.10 LAL -.OO
RP 108.77 LAP -.86

RC 76.053 GL -4.82
PLANETOCENTRIC CONIC

C3 29.944 VHL 5.472

LN(..H A2"MTH LNCH TINE

gO.OO 1 43 36

9O.00 12 33 19

100.00 3 2 47

100.00 13 56 49
110.OO 4 6 6

IIO.OO 15 10 0

LCt. 156.22 VL 28.301 GAL

LOP 271.01 VP _.064 GAP

GP 33,45 2AL 156.17 2AP

0ISTAN(E 251.352

-9.36 AZL 90.94 HCA 114.79 $NA 133.87 £CC .J9351

-2.79 AZP 89.60 TAL 227,84 TAP 342.62 RCA 107.97

63.04 ETS 343.29 ZAE 145.53 ETE 67.48 2A( 111.63

OLA -4._9 RAL J.55 RAO 6368.2 VEL J2.301 PTH 2.22 VHP 4.428 0PA 41.04
L-I TI_ INJ LAT INJ LONG INJ RT AS( _NJ A2_4TH INJ TIME PC) C$T TIH

2170.77 -18.48 38.73 228.45 111.84 2 19 47 1370.8

5099.96 24.60 226.32 231.16 75.51 13 58 19 4300.0

1915,32 -19.64 19.44 2"27,94 113.00 3 34 43 1315.3

4830.64 23.81 206.16 230.B0 74.37 15 17 19 4230.6

1717.14 -L_.73 2.88 _26.42 |16,24 4 34 4_ 1117.1

4601.59 29.06 187.63 L._Zg,66 71.15 16 26 41 4001.6
DIFFERENTIAL CORRECTIONS

TOE -.1804 TRA -.4305 TC3 .|2_8 BAU .2928

ROE -.0_76 RRA .4J59 RC3 .7208 FAU .10624

rOE-l.3411 FRA-I.1641 FC3-3.0713 8SP 2602
eOE .1894 BR4 .5986 BC3 .7313 FSP -1003

HI0-CCURS4E EXECUTION ACCURACY

,_7 508.5 ,%R g03.8 5G3 332.0

RRT -.1725 R_ -.8929 RTF .18§6

SC_ 1037.0 R2_ .0359 RI3 -.8928

SGI 9D9.8 SG2 497.5 THA 97,93

INC .9440 Vl 30.086

APO 159.78 v2 34.839

ETC 147.56 CLP -57.09

RAP 16.36 ECC 1.4928

INJ 2 LAT INJ 2 LONG

-15.36 31.45

22.37 218.36

-16.36 12.18

23.41 198.18

-19.02 355.71

26.21 179.61

ORBIT 0ETERI4INATION ACCURACY

ST 232.6 SR 146.2 SS 556.6

CRT -.1848 CRS -.1612 CST -.9297

LSA 598.2 MSA 163.4 SSA 27.5

ELl 235.1EL2 142.2 ALF 169.49

LAUNCH 0ATE FEB 25 1969 FLIGHT TIME 90.00 ARRZVAL 0ATE HAY 26 1969

HELIOCENTRIC CONIC

RL 148.10 LAL -.OO

RP 108.80 LAP -|.04

RC 78.}40 GL -6.04

PLANE TOCENTRIC CONIC

C3 29.647 VHL 5.445

LNCH AZNTH LNCH TIME

90.00 1 53 57

90.00 12 26 33

1OO,OO 3 12 35
IOO.OO 13 50 36

110.(30 4 14 _8

110,OO I_ _ 2

DIFFERENTIAL CORRECTIONS

TD[ -.2121 TRA -.4748 TC3 .0312 8AU .3140

ROE -.0084 RRA ,4269 RC3 .7916 FAU .10986

FOE-I.4695 FRA-1.1754 FC3-3.2079 8SP 2867

8OE .2123 BRA ,6385 BC3 .7922 FSP -1056

01STANCE 257.804

LOL 156.22 VL 28.316 GAL -9.29 4ZL 91.17 HC4 117.95 SMA 133.99 £CC .19196 INC 1.174} VI 30.O86

LOP 274.17 VP 38.068 GAP -2.26 AZP 89.45 TAL 227.94 TAP 345.89 RCA 108.27 APO 159.71 V2 34.831

£P 35.41 2AL 1_5.95 ZAP 67.70 ETS 345.94 ZAE 144.52 ETE 74.24 ZAC 109.16 ETC 148.41 CLP -62.25

OLA -_.72 RAL 2.00 RAO 6568.2 VEL 12.289 PTH 2.21VHP 4.332 0PA 41.92 RAP 13.}6 ECC |.4879

L-I TINE INJ LAT |NJ LONG INJ RT AS{: INJ 4ZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2132.78 -17.50 36.37 228.53 112,62 2 29 50 1532.8 -14.29 29.17

5132.96 25.14 228.39 231.86 76.52 13 52 6 4533.0 23.04 220.55

1879.10 -18.66 17.19 228.0D 113.78 3 43 54 1279.1 -15.29 lO.O2

4861.87 26.36 208.31 231.53 75.37 15 11 38 4261.9 24.10 200.25

1684.84 -21.75 .89 226.44 117.05 4 42 43 1084.8 -17.95 35}.82

4628.90 29.64 189.34 230.44 72.14 16 22 11 4028.9 26.92 181.42

HI0-COURS[ E_CUTION ACCURACY ORBIT OETERt4INATION ACCURACY
SGT 550.5 S(,R 973.2 S_3 347.1 ST 269.2 SR 138.2 SS 596.6

RRT -.3648 _ -.9103 RTF .3846 CRT -.4945 CRS .1794 CST -.9346

S_ 1118.1R_3 .D697 RI3 -.9094 LSA 649.4 N$A 158.3 SSA 26.9

S_1 10(]O.9 S_2 4_B.4 THA 105.63 ELl 279.7 EL2 115.6 4LF 162.71

LAUNCH DATE FEB 25 1969 FLIGHT TINE 92.00 ARriVAL OATE HAY 28 1969

HELIOCENTRIC CONIC DISTANCE 264.2_

RL 148.10 LAL -.O0 LCL 156.22 VL 28.323 GAL -9.21 AZL 91.42 _ 121.11 S_A
RP 108.82 LAP -1.21 LOP 277.34 VP 38.067 GAP -1.73 AZP 89.27 TAL 227.91 TAP

RC 80.651 GL -7.34 GP 37.35 ZAL 155.56 ZAP 72,34 ET5 348.78 Z_ 143.16 ETE

PLANETOCENTRIC CONIC

C3 29.382 VHL 5.421 OLA -6.89 RAL 2.56 RAO 6568.2 ViEL 12.278 PTH 2.21 VHP

134.05 ECC .19057 INC 1.4183 Vl 30.086

349,02 RCA 108.50 APO 159.59 V2 3A.824

B0.94 2AC 106.64 £TC 149.43 CLP -67.57

4.270 OPA

LN(J-I AZMTH LNCH TIE L-I TIE INJ LAT INJ I.CNG INJ RT A,_C INJ AZt4TH INJ TIE

90.OO 2 5 1O 2093.51 -16.46 3_.g_ ,_'Z8.76 113.37 2 40 4

90.00 12 19 51 5167.73 25.67 231.00 232.74 77.62 13 45 59

100.00 3 23 13 1841,71 -17.62 14.g0 2"ZB.L_ 114.53 3 53 55

100,00 13 44 29 4894.76 26.91 210.60 232.42 76.46 1_ 6 4

110,00 4 23 37 1651._8 -20.70 358.87 226.62 -117.83 4 51 28
110.OO 15 0 15 4657.66 30.23 191.58 231.40 73.22 J6 17 53

DIFFERENTIAL CORRIECTJON8 MI0-CCUR,_E EXECUTION ACCURACY

TOE -.2fl25 TRA -.fl_4 TC3 -.0731 8AU .33_ S_T 6L_.O _R 1043.1 SG3 358.7

ROE .0450 RRA .4341 RC3 .8615 FAU ,11227 RRT -.fl298 RRF" -.9244 RTF .fl514

_02-1.59"L>0 FRA-I .16£3 FC3-3._079 8SP 3207 _ 1214.5 1_3 .0949 R13 -.9224

• 256fl BRA .1792 8C3 ._646 FSP -1105 S_1 1108.4 S(;2 49_.5 THA 112.22

42.70 R4P lO.O0 ECC 1.48}6

PO CST TIM INJ 2 LAT INJ 2 LONG

1493.5 -13.16 26.84

4567.7 23.71 222.88
1241.7 -14.16 7.82

4294.8 24.78 202.45

H_51.6 -16.82 351.90

4057.7 27.63 183.35

ORBIT DETERNINATION 4CCURAC_

ST 314.8 SR 149.3 SS 6}7.0

CRT -.7643 CRS .52_0 CST -.9411

LSA 709.4 NSA 152.6 SSA 26.2

ELI 336.6 EL2 90.0 _LF 158.46

I_23



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69)

LAUNCH 0ATE fEB 25 1969 fLIGHT TINE 94.00 ARRIVAL 0ATE NAY 30 J969

HELIOCENTRIC CONIC DISTANCE 270.607

RL 148.10 LAL -.00 LOL 156.22 VL 28.32§ GAL -9,12 AZL 91.68 HCA 124.27 _A 134.06 ECC .18932 INC 1.6791 VI 3D.OS6

RP 108.84 LAP -1.39 LOP 280.50 VP ]8.061 GAP -1.27 A?P 89.05 TAL 227.77 TAP 352.04 RCA 108.68 kPO 159.43 v2 34.816

RC 82.981GL -8.73 GP 39.25 2AL 155.01 ZAP 76,9(3 ETS 351.82 ?/E: 141.49 ETE 87.40 ZA( 104.13 ETC 150.58 (LP -72.98

PLANE TOC[NTRIC CONIC

C3 29.15| VHL 5.3990LA -8.11RAL 3.25 RA0 6568.2 VEL 12.269 PTH 2.21 VHP 4.242 DPA 43.39 R4P 6.58 ECC 1.4798
LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT

90.00 2 17 25 2052.43 -15.33

90.00 12 13 5 5204,86 26.19

100.00 3 34 51 1802.66 -16.50

JO0.OO 13 38 21 4929.87 27.44

liD.DO 4 34 9 1616.98 -19.59

II0.00 14 55 32 4688.32 30,81

DIFFER_NT|AL CORR1ECTIC]NS

TOE -.3043 TRA -,5735 TC3 -.1897 8AU ,3679

ROE ,1001R_A .4342 RC3 .9_49 VAU ,11286

FOE-I.6957 FRA-1.127i FC3-3.35J7 8SP 3568

mE .3203 BRA .7193 8C3 .9441FSP -1128

'LAUNO_ 04TE rE8 25 1969

HELIOCENTRIC CONIC
RL 148.10 LAL -.00 LOL 156.22 VL 28.319 GAL

RP 108.86 LAP -1.56 LCP 283.67 VP _8.051 GAP

RC 85.328 GL -10.24 GP
PLANETOCENTRIC CONIC

C3 28.963 VHL 5.582

LN(3-1AZMTH LNCH T|ME

9O.00 2 30 55

90.00 12 6 5
10_.00 3 47 39

I(30.00 13 32 2

IZ0.00 4 45 23

110.00 14 50 47

DIFFER[NTIAL CCRR1ECTIONS

TOE -,3668 TRA -.6247 7C3 -.3144 8AU .3994

ROE .1584 RRA .4284 RC3 ,9825 _AU ,IJIH

FDE-I.7862 FR4-1.0670 FC3-3.3476 8SP 3987

8DE .3995 BRA .7575 8C3 1.0316 F,_ -1143

INJ LON_ INJ RT AS( INJ A_47H |NJ TII4_ PO CST TIN JNJ 2 L4 T INJ 2 LONG
31.47 _9.17 114.10 2 51 38 1452.4 -11,95 24.43

233,59 233.79 78.82 13 39 50 4604.9 24.38 225,39

12.55 228.62 115.29 4 4 53 1202.7 -12.96 5.54

213,08 233.50 71.66 15 0 30 4329,9 25.47 204.e3

356.80 226.96 118.59 5 I 6 1017,0 -15,62 349.93

193.78 212.54 74.40 16 13 40 4088.3 28.36 185.43

MID-COL/R_IE EXECUTION ACCURACY C_SIT DETERV41NATION ACCUR4CV

S_T 723.9 SGR 1106.9 SG3 364.5 ST 371,9 SR 178.0 SS 673.9

RRT -.655| Rf_ -.93_4 RTF .6761 CRT -.9099 CR5 .7485 CST -.9484

SGe 1322.6 R_3 .1|45 RI3 -.9321 LSA 775.8 MSA 146.9 SSA 25.4

S_1 1227.2 ,_12 493.4 THA 118.13 ELI 406.7 EL2 67.5 ALF 155.76

FL[(,HT TINE 96.00 ARRIVAL DATE JUN I 1969

0ISTANCE 276.960

-9,0_ AZL 91.96 HCA 127.43 SHA 134.02 ECC .18819 INC 1.9602 V! 30.O86

-._0 AZP _.81 TAL 227.51 TAP 354.94 RCA 108.80 Ai_ 159.24 v2 34.81D
CLP -78.4441.11 ?AL 154.28 ZAP 81.31 £TS 355.06 ZAE 139.53 ETE 93.49 2AC 101.67 ETC 151.84

DLA -9.41 RAL 4.06 RA0 6_(_.2 VEL 12,261 PTH 2.21 VHP 4,247 DPA 44 ,(30 RAP 3,16 ECC 1.4767
L-I TINE INJ LAT ZNJ LON_ INJ RT AS_ INJ A2"NTH INJ TIN_ PC) CST TIN INJ 2 LAT INJ 2 LONG

L_O8.94 -14.11 28.86 229.77 114.81 3 4 24 1408.9 -10.64 21,90
5245.11 26.69 236.4_ 235.05 80,16 13 33 30 4645,1 25.06 228.15

1761.40 -15.28 IO,09 229,19 116.01 4 17 0 1161.4 -|1.66 3.17
4967.88 27.97 215.78 234.78 78.99 14 54 50 4367,9 26,16 207.44

|380.57 -18.3_ 334.66 227.49 119.34 5 11 44 980.6 -14.34 347.89

4721,47 31.39 19£,19 233.90 75.72 16 9 28 4121,5 29,11 187.72
MIO-COURS_ EXECUTION ACEURAC_ ORBIT DETERNINATION ACCURACY

SC_T 849.4 SGR |166.4 S£,3 365.8 ST 439.9 SR 220.6 $5 710.4

RRT -.7423 RRr -.9443 RTF .7614 CRT -.9708 CRS .8710 CST -.9554

1443.0 IR_3 ,1293 R13 -.9398 LSA 852,2N54 141.5 $$A 24.4

SGI 1357.5 _2 489,1 THA 123.26 ELl 489.8 EL2 47.5 ALF 153.78

L4UNCH O4TE rE8 251969

HELIOCENTRIC CONIC

RL I_8.10 LAL -.00

RP 108.88 LAP -1.72

RC 87.691GL -11.88

PLAN[TOCENTRIC CONIC

C3 28.$28 VHL 5._d_9

LNCH _NTH LN_H T_I_

90,00 2 45 55

90.00 11 58 39

I00.00 4 I 52

100,00 13 25 23

IIO,00 4 57 53

llO,OO 14 45 52

FLIGHT TP4E 98.00 JUN 3 1969

DISTANCE 283.282

L_.. 156.22 VL 28.309 G4L -8.93 AZL 92.27 HCA 130.59 SM_ 133.94 ECC .18717 V| 30.086

LOP 286.83 VP 38.038 GAP -.36 AZP 88.53 TAL 227.15 TAP 357.75 RC4 108.87 V2 34.804

GP 42.92 ZAL 153.35 ZAP 85.52 ETS 358.47 ZAE 137.32 ETE 99.12 ?AC 99.30 CLP -83,87

OLA -10.79 R4L 5.01 RAD 6368.2 VEL 12.256 PTH 2.20 VHP 4.287 0P_ 44,58 RAP 359.79 ECC 1,4744

L-I TIN[ INJ L4T INJ LONG _NJ RT A,_ INJ A_ITH _NJ TINE PO CST TIM INJ 2 L4T INJ 2 LONG

I_62,32 -12.76 26.11 250.58 115,50 3 18 37 1362.3 -9.22 19.21

5289.39 27.16 239,59 236.52 81.68 13 26 49 4689.4 25.73 231.21

1717.29 -13.95 7.49 229.98 116.71 4 30 29 1117.3 -10.25 .65

5009,65 28.47 218,78 236.29 80.49 14 48 53 4409.7 26.87 210.35
1541.88 -17.08 352,42 228.22 12_.07 5 23 34 941,9 -12.96 345.74

4757.83 31.97 19t9.86 235.49 77.20 16 5 10 4157.8 29.88 190.27

ARRIVAL CATE

INC 2.2659

4PO 159.00

ETC 153.16

0IFFERENTI4L CC_RECT[ON5 NIO-CCUR,_ £1([CUTJON ACCURACY
TOE -,44_0 TRA -.6752 TC3 -o4459 8AU .4322 S_T 994,9 _ 1215.1 SG3 361.0

RI_£ .2172 RRA ,4137 RC3 1.0'_89 FAU .109_6 RRT -.8008 RRF -,9513 RTF .8181
FDE-l.8531 rRA -.9800 FC3-3.2813 8.SP 4412 _ 1_70.4 R_3 .1422 RI3 -.9453

8D£ .4925 _A ,7919 8C3 1.1213 FSP -1131 SGI 1493.7 SG2 484,7 THA 127.95

LAUNCH O4TE FEB 25 1969 FLIGHT TINE 100,(30

PI_LIOCENTRIC CONIC O_$TANC£ L_9.572

RL 148.10 LAL -.00 LCL 156.22 VL 28.293 GAL -8.83 AZL 92.60 H_A 133.74 SMA 133.82 ECC .18623

RP 108,90 LAP -1.88 LOP 289._9 VP _.0_*_ GAP .07 AZP 88.20 TAL 226.68 TAP .42 RCA 108.90

RE 90.065 GL -13.69 GP 44.70 2AL 152.22 ZAP 89.46 ET$ 2,04 ZAE 134.92 ETE 104.25 2AC 97.05

PLANETO(ENTRIC CONIC

C3 28.764 VHL 5.363 DLA -12,29 RAL 6.11RAO 6568,2 VEL 12.253 PTH 2.20 VHP 4,361 DPA 45.15
LNCH AZNTH LNCH TIME L-X TINE INJ LAT JNJ LONG INJ RT A$C INJ A_4TH JNJ TII4_ PC) CST TIN

9O.00 3 2 46 1911,68 -il.25 23.14 231.63 116.16 3 34 36 1311.7

90.00 11 50 34 5336.92 27.60 243.15 238,26 83.41 13 19 32 4738,9

100.00 4 17 49 1669.54 -12.47 4.72 231.00 117.39 4 45 39 t069.5

I(30,00 13 18 12 5056.29 28,95 222,17 238.07 82.21 14 42 28 4456,3

lJO.O0 5 11 flS 1500,50 -15.65 350.05 229.18 120.78 5 36 52 9(_,3

110.OO 14 40 39 4798.30 32.54 201.88 237.37 78.91 16 0 37 4198.3

OIFFERENT_4L CORR[CTICN5 NJD-COUR_ EXECUTJON ACCURACY

TOE -.5_05 TRA -.7219 TC3 -.5797 BAU .4658 ,%T 1153.7 sr_ 1253.7 $G3 351.2

ROE .2775 RRA ,3gO6 RC3 1.0635 FAU ,10499 RRT -.8398 RRF o,9570 RTF .8535

roE-l.S997 FRA -,8733 FC3-3.1601 85P 4852 _ |703,7 R_3 .15_ R13 -.9494

BOE .5987 8RA .8209 8C3 I .2112 FSP -1102 ,%1 1634,6 162 480.4 THA |32,17

ORBIT OETERNINATION ACCUR4CY

ST 520.7 SR 270.2 SS 743.0

CRT -,9914 CR5 .9316 CST -.961_
LSA 936,4 HSA 136.7 $SA 23.J

ELI 585.8 EL2 31.4 ALF 152.69

ARRIVAL CATE JUN 5 1969

INC 2.60t8 Vl 30.086

APO 158.74 V2 34.799

ETC 154.49 CLP -89.23

RAP 356.53 ECC 1.4734

INJ 2 LAT INJ 2 LONG
-7.65 16.32

26.40 234.69

-8.70 357,95

27.57 213.63

-11.45 343.,6

30.67 J93.J6

CR81T 0ET£RNINATION ACCURACY

ST 614.5 SR 324.8 $S 773.2

CRT -.9971CRS .9631 CST -,9674

LSA 1030.9 NSA 132.9 SSA 21.6

ELI 694,7 £L2 21.9 ALF 152.1#

1924



JPL TM 33-99 EARTH--VENUSTRAJECTORIESI VOL. 4, 1968-695

LAUNCH DATE rib 25 1969 FL|GHT T[NE I02.00 ARRIVAL DATE JUN 7 1969

HIELIOEENTRZC CONIC DISTANCE 295.853

RL 14/i.10 LAL -.O0 LOt. 156.22 VL 28.273 GAL "8.72 AZL 92.98 HCA 136.89 S/AA 133.66 ECC .18536 INC Z.9750 Vl 30.086

RP 108.9I LAP -2.03 LOP 293.15 VP 38.003 GAP .47 AZP 87.63 TAL 226.13 TAP 3.02 RCA ]08.89 APO 158.44 V2 34.795

RC 92.449 GL -15.68 GP 46.48 7AL I50.86 ZAP 93.08 ETS 3.75 ZAE J32.37 ETE JOB.88 ZAC 94.94 ETC J55.8I CLP -94.47
PLANE TOCENTR|C CONIC

C3 28.797 VHL 5._66 OLA -13.92 RAL 7.57 RA0 6368.2 VEL 12.254 PTH 2.20 VHP 4.470 OPA 45.77 RAP 353.38 £CC 1.4739

LNCH AZNTH LNCH TII4E L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(_ PO CST TIN |NJ 2 LAT INJ 2 LONE

90.00 3 21 57 1855.85 -9.56 19.92 232.98 116.78 5 52 53 1255.9 -5.89 13.16
90.00 If 4I 27 5395.5Z 27.97 247.25 240.30 85.42 15 ll 22 4795.3 27.05 258.69

1(30.OO 4 35 56 1617.16 -10.81 1.7I 252.52 118.04 5 2 53 1017.2 -6.96 355.02

IDO.DO I3 JD 9 5ID9.23 29.38 226.D4 240.J5 64.2J I4 35 J9 4509.3 25.27 2J7.42

]10.00 5 27 40 1455.11 -14.06 547.52 230.42 |21.48 5 51 55 855.1 -9.79 341.02

110.00 14 54 54 4844.06 33.09 _05.34 239.58 80.88 15 55 39 4244.1 31.48 196.4B

DIFFERENTIAL CCRK_(TIONS NI0-_ EXECUTION ACCURACY CREST DETERI4INATION ACCURACY

TOE -.6359 TRA -.7629 TC5 -.7|_ BAU .5005 _T |321.5 ._ 1285.9 _3 3_17.9 ST 722.5 ._ 585.5 SS 604.1

• 3418 RRA .3612 RE3 1.0876 YAU .09966 RR7 -.86_5 RRF -._0 RW .8812 CRT -.9974 CRS .9801 CST -.9725

FDE-1.9338 FRA -.7584 IRC3-2.9960 8SP 5346 _ |843.9 R23 .1637 R15 -.9327 LSA 1140.1 NSA 130.5 SSA _9.9

BOE .7202 8RA .8441 BC3 1.3000 FSP -I070 S_I 178! .5 S_2 476.Z THA JSS.90 ELI BJR.6 FL2 24.5 ALF 15_ .95

LAUNCH DATE FEB 25 1969 FLI(_IT TIME 104.00 ARRIVAL DATE JUN 9 1969

HEL IC(ENTRIC CCNIC

RL 148.10 LAL -.00

RP 108.92 LAP -2.18

RC 94.840 GI. -17.90

PLAMETOCENTR/C CONIC

C3 28.965 VHL 5.382 DLA -15.72 RAL 8.82 RAO 6568.2 VEL
LNCH AZMTH LN(.H TT.NE L-| TZNE fNJ I_T

90.00 3 44 6 J 793.28 -7.62
90.00 II 30 51 5460.77 _.24

lOO.OO 4 56 46 1558.82 -8.92
100.{30 13 O 52 5170,47 _J,7|

IIO.OO 5 45 44 1405.43 -12.28

lJO,OO 14 28 24" 48_.60 35.58

OIF'FER1ENT|AL CORRE(T]CW5

TD[ -.7548 TRA -.79_ TC3 -.B5b7 8AU .5347

ROE .4084 RRA .5251 RE3 1.0970 FJ_J .09317

FOE-1.9496 FRA ~.6323 IRC3-2.7849 8SP 5844

802 .8582 BRA .8589 BE3 1._09 FSP -1025

DISTANCE _02.0_4

LOt. J_6.22 VL _.249 G_L -8.60 _ZL 93.39 _ 140.04 t,/_A 135.48 ECC .IS457 IN( 3.5948 VJ 30.056

LOP 296.5! VP 57.982 GAP .86 AZP 87.40 TAL 225.49 TAP 5.5_ SEA lOB.S4 APO |58.12 V2 54.791
GP 48.29 ZAL |49.24 ZAP 96.34 ET5 9.60 ZAE 129.69 ETE 113.0| ZAC 92.98 _C 157.09 CLP -99.55

52.26! PTH 2.21 VHP 4.617 OPA 46.47 RAP 55[3.33 ECC I .4767
INJ LONG [NJ RT ASC _NJ A21_ITH _NJ T_t4_. PC) CST TIN _NJ 2 LAT _NJ 2 LONG

16.54 234.70 117.35 4 14 0 1195.3 -3.90 9.64

252.OO 242.68 BT.BO I5 I 52 4/_60._ 27.63 243.39

358.45 234.00 118.65 5 L_ 45 958.8 -5.03 55J.78

230.57 242.60 86.37 14 27 5 4570.5 28.92 221.85

344.77 23_.00 122.16 6 9 9 805.4 -7.94 538.36

209._ 242.59 85._1 15 50 1 4296.6 52.28 200.37

NIO-(.._UR_ [_CUTZ_N ACC{)RACY ORBIT O£T£RNZNA TION ACCURACY

5GT |495.E SGR _.0 _5 320.8 ST $46.5 SR 449.2 SS 833.0

RRT -.884_ RRtr -.9662 RI"F .8989 ERr -.9960 CRS ,9895 CST -.9766

SG_ 5986.5 R_5 .I755 R15 -.9552 LSA 1262.9 HSA 129.! $SA I7.9

ST.! 1929.4 S_2 472.8 THA 159.3I ELI 957.5 EL2 35.3 ALF 152.09

LAUNCH DATE FEB 25 1969 FLIGHT TINE IO6.0O ARRIVAL DATE JUN II I969

HELIOCENTRIC CONIC

RL 148.10 LAL -o00

RP IO8.95 LAP -2.52

RE 97.236 GL -_0.38

PLANETOCENTRIC CONIC

C_ 79.316 VHL 5.414

LNCH ATMTH LN_H TIE

90.00 4 10 13

90.00 II 18 5

tOO.DO 5 21 II

_OO.O_ 12 49 46
I10.OO 6 6 40

llO.OO 14 213 46

DISTANCE 308,268

LOL 156.22 VL Z8.221 GAL oB.47 AZL 93,87 HCA 143.19 SI4A 133,27 £CC .18384 INC 3.8754 Vl 3D.OS6

LOP 299.47 VP 37.958 GAP 1.23 AZP 86.90 TAL 224.76 TAP 7.95 RCA 108.77 APO J57.77 V2 34.758

GP _0.17 7AL 147.33 ZAP 99.20 ETS 13.59 ZAE 126.91 ETE I16.69 7_C 91.16 ETC J58.31 (LP-I04.46

DLA -17.72 RAL 10.49 RAD 6568.2 V[L 12.276 PTH 2.21VHP 4.807 DP_ 47.30

Lol TXNE INJ LAT INJ LON_ INJ RT AS(: INJ AD4TH XNJ TINE PO CST TIN

1721.66 -5,36 12.29 236.90 117.85 4 38 55 1121.7

5558.46 28.31 _57.68 245.48 90.65 12 50 21 4938.5

I492.68 -6,75 354.71 236.|4 1|9.19 5 46 4 892.7
5242.67 29,B9 235.92 245.48 89.58 14 J7 9 4642.7

1350.|7 -10.26 341.77 234.01 122,79 6 29 lO 750.2
4957.95 53.98 214.11 245._8 P6.00 15 43 24 4357.9

DIFFERENTIAL CORRECTIONS

TOE -.8959 TRA -.8175 TC3 -.9537 BAU .567_

R_E .4767 RRA .2747 RC3 1.0877 FAG .08559

FOE-1.9454 FRA -.4967 FC3-2.5274 _SP 6311

_OE 1.0145 _RA oB6_5 Be3 J.4466 FSP -956

RAP 547._4 ECC 1.46Z5

INJ 2 LAT _NJ 2 LONG

-1.59 5.64
28.10 249,0_

-2.80 348.14

29.4_ 227.J4

-5.86 335.45

33.05 204.99

_R6IT DETERMINATION ACCURACY

ST 986.9 SR 515.9 SS 858.4

CRT -.9943 CRS .9947 CST -,SSO!

LSA 1399.5 NSA 129.5 SSA 15.8

ELI Jill,6 EL2 4S.7 ALF 152.57

NIO-C0URSE EX]ECUT|ON ACCURAC_

,%T 1670.4 _ 1317.2 .%5 299.7

RRT -.896_ RR_ -.9697 RIT .911!
.s_ 2127.2 R25 .IBM RJ3 -.9568

5_1 _[374._ ._2 4?0.5 THA J42.49

LAUNC_ DATE FEB 25 1969 FLI_T TINE 108.00 ARRIVAL DATE JUN 13 1969

HELIOCENTRIC CONIC

RL J48.10 LAL -.DO

RP 108.94 LAP -2.45
RC 99.636 GL -23.18

PLANE TOCENTRI C CONIC

C3 29.958 VI% 5.472

LNO_ AZNTH LI_H Title
90.OO 4 41 50

90.00 11 I 48

1DO.DO 5 50 26

IOO.00 12 35 54

lID.DO 6 31 2(}

liD.D0 14 ll L_3

OIFFER_NTIAL CCRRECTION_

TDE-I.0632 TRA -.S_| TC3-1.0525 6_U .5984
R_E .5511RRA .2184 RC3 1.0620 FAU .07752

FDE-J.9314 FRA -.3636 FC3-2.2416 BSP 6_12

80E 1.1976 SRA .8545 BC3 1.4950 FSP -8_8

0ISTANCE 514.443

LQ. 1_6.22 VL 2_.J_0 GAL -8.3_ ATL 94.43 _ 146.54 S_A 135.03 ECC .1_316 IN(

LOP 302.64 VP 37.935 GAP 1.59 A2'_ _.51 TAL 223.96 TAP I0._ RC_ 105.67 APO
GP 52.18 ZAL 145.09 ZAP 101.6_ ET$ 17.73 Z_E 124.01 ETE 119.97 ZAC 89.46 ETC

4,42_0 VZ 30.086

157.40 V2 34.786

159.49 CLP-I09.19

OLA -19.96 RAL 12.42 R_D 6568.2 V_L |2.50! PTH 2.22 VHP , 5.047 OpA 48.29 RAP 344.55 ECC 1.4927
L-I TIME INJ L_T INJLONG fNJ RTA_ INJ A2'MTH INJ TINE PO CST TIH [NJ 2 LAT INJ 2 LONG

1657.29 -2.66 7._6 239.74 I1B.20 5 9 8 1037.3 1.15 .94

5633.35 _B.O4 264.6J 24B.73 94.JJ 12 55 41 5035.3 28.32 255.95

|415.93 -4.IS 550.4S 238.90 519.65 6 14 2 815.9 -.20 543.92

5329.94 29,77 242.41 248.85 92.79 14 4 44 4729.9 29.84 233,60

1287.75 -7.94 338,42 236.59 _23.56 6 52 48 687.8 -3.49 532.I5
5030.88 34.18 219.?9 248.95 89.36 15 35 20 4430.9 53.71 210.55

NIO-(_UR_ EXECUTION ACCURACY _BIT OETERNINATION ACCURACY

_T |847.3 _ _5_0._ _5 276,9 ST 1147.6 SR 582.7 SS 884.I

RRT -.9040 _ -.9729 RTF .9204 CRT -.9927 CRS .9976 CST -.9833

SGe 22?0.6 R_5 .1932 RI5 -.9583 LSA 1555.9 NS_ 130.9 SSA 13.6
,T_I L_I.5 SG2 469.4 THA I45.37 ELI 1285.5 EL_ 62.7 ALF 155.18

J 9_5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

L4UNCH DATE F[8 25 1969 FL|GHT TII,_ 110.00 ARRIVAL OATE JUN 15 1969

H_LIOCENTRIC CC_NIC DISTANCE }_0._9_

RL 148.10 LAL -.DO LC_. J56.22 VL 28.)§6 GAL -B.J9 AZL 95.0B PICA 149.4B 5NA |32.78 [CO .18253 INC 5.0821 VI 30.O86

RP IO#.94 LAP -Z.58 LOP 305.80 VP 37._(]6 GAP 1.93 AZP 85.62 TAL 223.08 TAP 12.56 RCA 108,54 APO 157.01 V2 34.7#4
R( 10L_.03EI GL -26.34 GP 54.39 ZAL 142.46 ZAP 103.57 £TS L_,05 ZAE 120.99 ETE I22.93 ZAC 87.84 ETC 160.66 CLP-113.76

PLANETC(ENTRI C CCNIC

C3 ]0.953 VHL 5.564 DLA -22.47 RAL 14.66 RAD 6568.2 VEL 12.342 PTH 2.23 VHP 5,348 OPA 49,48 RAP 341,25 ECC 1.5094

LNCH ATNTH LNCH TIME L-I TINS JNJ LAT INJ LONG INJ RT AS_ INJ A2_ITH INJ TINS

90,00 5 21 48 1533.01 .70 |.75 243.50 I18.3! 5 47 21

90.00 10 39 44 5754.36 27.14 273.34 252.44 98.40 12 15 39

1OO.OO 6 26 40 1325.60 -1.06 545.58 242.52 119.88 6 48 44

]00.O0 12 J7 ]_ 5439.00 29.14 250.45 252.75 96.98 13 48 12

110.OO 7 1 1 12i5.94 -fl.25 334.62 239.93 123.83 7 21 17

110.00 13 59 42 5119,42 34.03 226.7_ _5_._7 93.44 15 25 J

DIFFERENTIAL CORRECTICI_S NID-COUR,S( EXECUTION ACCURACY

TOE-1 .2633 TRA -.BI64 TC3-J .1252 BAU .6265 SGT _021.9 SCaR 1310.6 SC.3 251.7

ROE .6292 RRA .1501 RC3 I .0128 _AU .06880 RRT -.9080 R_F -.9736 RTF .9272
FDE-1.9017 FRA -.2292 re3-1.9244 _ 7270 _ 2409.6 _3 .;_28 RI3 -.9594

B0[ 1.4113 BRA .8_01 BC_ 1.5139 FSP -806 SGI 2363.3 Sr_2 469.9 THA 148.11

LAUNCH DATE FEB 25 1969 FLIGHT TINE ll2.00

HELIOCENTRIC CONIC DISTANCE 326,713

RL 148.10 LAL -.00 LOL |56.22 VL 28.119 GAL -8.03 A2'L 95,87 HCA |52.62 SMA |32.50 ECC

RP 108.95 LAP -2.70 LCP 308.96 VP 37,87B GAP 2._ AZP 84,78 TAL 2L_Z.14 TAP 14.76 RCA

RE 104.441 GL -29.94 GP 56.84 ZAL I39.38 ZAP J05.00 rTS 26.59 ZAE II7.80 ETE 125.68 ZAC
PLANE TOCENTRIC CONIC

C3 32.563 VHL 5.706 DLA -25.30 RAL 17,29 RAO 6568.3 VEL 12.407 PTH 2,24 VHP 5.729 OPA
LNCH AZMTH LNC_ TINE L-I TINE INJ [v4T INJ LONG INJ RT ASC INJ AZt4TH INJ TINE

90.00 6 16 54 13gO.04 5.29 353.75 248.72 127.86 6 40 4

90.00 IO 5 40 634.80 24.9i 307.L>6 256,42 103.9J 10 16 14
IO0.(30 7 I4 |S 1204.72 2.97 3_8.85 247.44 119.76 7 34 23

IOO.00 11 50 57 5583.40 27.50 2GO._ 257.09 102.22 13 24 0

110.00 7 _7 49 1110.93 -1.99 330.I7 244.34 124.15 7 56 40

110.00 1"_ _3 55 5229.95 33.25 235.23 258.31 98.43 15 11 5
DIFFERENTIAL CORRECTIONS NI0-COURS_E EXECUTION ACCURACY

TOE-I .5096 TRA -.784S TC3-| .J659 BAU .6522 SGT 2197.2 SGR 1295.6 SC,3 2_5.7

ROE ,7147 RRA .0711 RC3 .9406 FAU .05995 RRT -.gO94 R_ -.9778 RTF .9334
rOEol .8645 FRX -.1056 FC3-1.5938 85P 7761 _ 2549.7 R_3 .2104 Rt3 -.9608

;;DE ! .6702 BRA .7880 BC3 I .49_ FSP -726 S_I _._05.? _2 471 .B THA 150.69

PO CST TIN INJ 2 LAT ZNJ 2 LONG

933.0 4.4B 355,10

51 54,4 2S .02 264.79

723.6 2.92 338.85

4839.0 29,80 241 .71

615.9 -,75 328.40

4519.4 34.13 217.46

CRSIT DETERNINATION ACCURACY
ST I329.9 SR 650.8 S5 906.!

CRT -.9914 CR$ .9991 CST -.9860

LSA 1750.6 HSA 133,7 5SA 11.4

ELl 1478.6 £L2 76.8 ALF 154,05

ARRIVAL DATE JUN 17 1969

.18196 INC 5.8703 Vl _O.086

108.39 APO 156.61 V2 34.783

86.26 ETC I61._7 CLP-IIB._5

_O.87 RAP 337.89 ECC 1.5359
PC) CST TIN iNJ 2 LAT ;NJ _ LONG

790.0 8.9R 347.DJ

34 .S 26.58 _9B .99
604.7 6.91 332.2_

4983.4 28.90 252.34

5]0.9 _.50 323.97

4629.9 34.06 226.08

OK_IT OETERNINATION ACCURACY

ST 15_q_.6 SR 71S.7 SS 927.2

CRT -.9_03 CRS .9998 CST -.9884

LSA 1929.9 MSA 137.3 5SA 9.4

ELI 1695.8 EL2 90.4 ALF 155.10

LAUNCH DATE FEB Z5 1969 FLIGHT TII4_ I14,00 4RRIVAL OATE JUN 19 1969

PELIO_ENTRIC CONIC O/STANCE 332.807

RL 14_.10 LAL -o(_ LOL 156.22 VL 28.080 5_L -7.87 AZL 96.84 H_A 155.75 ,SM_ 132.21 ECC .18142 IN(: 6.8450 VI 30.O86

RP 108.95 LAP -2.81 LOP 312.12 VP 57.849 GAP 2.57 AZP 83.75 TAL 2_1.15 TAP 16.88 RC4 108.23 APO 156.20 v2 34.783

RC IO6.844 GL -34.02 GP 59,62 ZAL 135.79 ZAP I05.$8 ETS 31.44 ZAE 114.41 ET[ J28.36 ZAC 84.65 [TC 163.24 CLP-122.76
PLAME T(_ENTR IC CONIC

C3 35.108 VHL 5.925 DLA -2S.&B RAL 20.43 RA0 6_.4 VEL 12.509 PTH _.26 VHP 6.219 DPA 52.47 RAP 334.05 ECC |.577_

LNCH AZNTH LNCH TINS L-I TIM_ INJ LAT INJ LONG ]NJ RT A_" INJ AZNTH ZNJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
86.86 7 57 26 1116.76 16.12 339.J8 25S.21 1|3.79 S 16 3 516.8 19.20 331 ._15

93.14 8 50 8 946.03 16.13 326.69 258.22 J13.79 9 5 54 346.0 19.21 319.36

100.00 8 27 59 1017.63 9.20 328.45 254,73 118.57 B 44 56 417.6 12.94 321.67
100.[30 11 2 17 5808.45 23.31 276.25 261.22 109.26 12 39 5 5208.4 25.72 268.28

I|O.OO S 25 47 1024.54 2.07 324.62 250.37 124.13 8 42 51 424,5 6,54 318,38

liD.DO 13 20 58 5374.]O 31.29 246.O_ 263.95 104.53 14 50 33 4774.3 32.96 237.20
DIFFERENTIAL CORreCTIONS MID-COURSE £YJECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.8190 TRA -.7220 TC3-1.1_22 BAU .6724 S_T 2371.0 _ I2_O.3 ._G3 J98.7 ST 1775.5 SR 776.8 SS 943,3

ROE .6027 RRA -,0244 RC3 .B376 FAU .05086 RRT -.9072 RRF -.979J RTF .9389 CRT -.9894 CRS .9999 CST -.9905

FDE-l.8148 FRA .0162 FC3-1.2541 SSP S_O_ _ 2685.1 _3 .21_ RJ3 -._623 LSA 2150.7 MSA J41 ,6 SSA 7.5

80E I .9882 _RA .7L:_4 BC3 1.4326 FSP -636 ,S_j 2642.7 ,_2 475.7 THA 153.32 ELI 1935.2 EL2 IO3.5 ALF 156.52

LAUN_ DATE FEB 25 1969 FLIC_T TIME 116.00 ARRIVAL (_ATE JUN 21 1969

HELIOCENTRIC CCNIC

RL 148.10 LAL -,00

RP IO8.94 LAP -2.91
RE 109.2,16 GL -_8.64

PLANE T_ENTRIC CONIC

C3 39.196 _ 6.261
LNO_ ATNTH LN_H TIME

74.45 6 37 33

I05.55 10 40 14

74,45 6 37 33

105.55 IO 40 14

IlO.O0 9 _6 19
110.00 12 40

OISTANC£ 338.871

LOL 136.22 VL _.0_ GAL -7.70 AZL _._3 PICA 15S.87 S_4A 131.91 £CC .1_093 INC S.OSSP VJ _0,OS6

LC_ 315.29 VP 37.819 GAP 2.87 A2'P 82,45 TAL 22>0.06 TAP 1S.94 RCA 10B.04 APO 155.77 V2 34.784

GP 62.80 ZAL I31.6| ZAP IO_._6 ETS _6.76 Z_ |10.73 ETE 131.21 ZAC 62.93 ETC 164.98 CLP-|27.50

0LA -31.99 RAL 24.2"Z RAO 6568.5 V_L 12.671 PTH 2.]0 VHP 6.B67 OPA 54,23 RAP 329.43 ECC 1.645_

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ 1:10 CST TIM INJ 2 LAT INJ 2 LONG

1448.06 17.10 4.29 264.68 117,46 7 I 41 848.1 20.64 357.13

670.41 17.12 _6.71 264.69 117.43 10 51 25 70.4 2_.66 299.55

1448.O6 17.|0 4._J 264,68 117.46 7 J 41 848.I 20.64 357.13

670.41 17.12 306.71 21_4.69 117.45 10 51 25 70.4 20.66 299.55
868.75 7.98 316.42 259.21 123.35 9 50 48 268.8 12.31 310,O1

5583,75 26.73 2_O,77 269.47 I12.15 I4 13 44 4985.8 E9,49 252.67

ORBIT OETERNIN_TION *CCUR_CY

ST 2044.5 5R g14.5 SS 955.6

CRT -.9S63 CRS .9995 CST -.9925

LSA 2394,9 MSA 145.7 S54 5.9

£L1 2197.7 EL2 115.3 ALF 158.45

OlrFERI[NTIAL CORRIEC T IClCq

TOE-2.2229 TRA -.6164 TC3-1.I045 B_J .6863

ROE .$882 RRA -.I373 Re3 .7038 FAU .04189

FOE-1.7590 FRA .1232 re3 -,9253 BSP 8683

_OE 2.39_8 _RA .6315 Be3 1.5097 FSP -551

MI0-C,(_ EX[CUIION ACC'UR_CY

RRT -.90_! _F -._t7S3 RTF .9454

2S_0.0 R_3 .2186 R13 -.9649

_:_I 2778.S _2 4_0.3 THA 156,1J

=

1926



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 J

LAUNCH CATE F£6 25 1969 FLIGHT TIME 118.D0 ARRIVAL CATE JUN Z3 1969

HELIOCENTRIC CON|C

RL 148o10 LAL -,00

RP 106.94 LAP -3.OO

RC 111,645 GL -43.81

PLANE TOCCNTR|C CONIC

C3 46.007 VHL 6.783

LNCH 47MTH LNCH Tilde

67.13 6 11 13

112.87 11 43 36

67.13 6 11 13

11?.87 11 43 36

67.13 6 11 13

112.87 11 43 36

DIFFERENTIAL CORRECTIONS

TDE-2.7682 TRA -.4404 TC3 -,9809 BAU .6874

ROE .9413 RRA -.2745 RE3 .5356 FAU .03304

FOE-I.6945 FRA .2213 FC3 -.6218 BSP 9096

BOE Z.9238 BRA .5190 BE3 1.1176 FSP -461

0[STANCE 344.903

LOt. 156.ZZ VL 27.995 GAL -7.52 AZL 99.74 HCA J61.99 ,SMA 131.59 ECC .18047 [NC 9.7410 V] 30.086

LOP 318.45 VP 37.788 GAP 3.16 AZP 80.73 TAL 218.93 T4P L_.92 RCA ]07.84 APO 155.34 V? 34.785

GP 66.45 7AL 126.80 ?AP 105.79 ETS 42.92 74E J06.66 ETE [34.67 ZAC 60.97 ETC 167.50 CLP-132.93

CL4 -35.79 RAL ?8.86 RAO 6568.7 VEL IZ.937 PTH 2.36 VHP 7.757 DPA 56.04 RAP 323.64 ECC 1.7572

L-I TINE ]NJ LAT INJ LONG ZNJ RT A,_ ]NJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

1625.70 17.52 I8.35 272.88 I21.73 6 38 19 1025,7 21.58 Jl.45

5861.56 17.53 277.34 272.89 121,72 13 21 18 5261,6 21.60 270.44

16?5.70 17.5? I8.35 272.88 1Zl.73 6 38 19 1015.7 21.58 11.45

5861.56 17.53 277.34 272,89 121.72 13 21 18 5261.6 ZJ.60 270.44

1625.70 17.52 18.35 272.88 121,73 6 38 19 1025.7 21.58 11.45

5861.56 17.53 277.34 272,89 12J.72 13 2I 18 5261.6 21.60 270.44

MIO-COURS_. EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SOT 2729.3 SGR I114,3 SO3 144.9 ST 2342.7 SR 800.0 SS 960.5

RRT -.8861 RRF -,9720 RTF .9532 CRT -.9862 CRS .9982 CST -.9943

SGB 2948.0 R"Z3 .2150 R13 -.9685 LSA 2651.2 MS4 149,1 5SA 4.5

Sol 2907.8 So2 484.8 THA |59.52 ELI 2472.4 EL2 I25.6 ALF 161 .34

LAUNCH 0ATE FEB 25 1969 FLIGHT TIME IL:_O.O0 ARRIV4L GATE JUN 25 1969

HELIOCENTRIC CONIC DISTANCE 350.897

RL 148.J0 LAL -.OO LOt. 156.22 VL 27.951 GAL -7.32 AZL 102.05 HCA 165.08 SMA 131.27 ECC .|8OO3 INC|2,0544 Vl ]0.086
RP 108.93 LAP -3,08 LOP 321.61 VP 37,757 GAP 3.43 A?P 78,34 TAL 217,73 TAP 22.81 RCA 107.63 APO 154,90 V2 34.787

RC 114.041 GL -49.45 GP 70.64 ?AL 121,34 ?AP 104.73 ETS 50,74 ZAE I02,03 ET£ 139.69 Z4C 7_.62 ETC 171.74 CLP-140,09

PLANETOCENTRIC CONIC

C3 58.058 VHL 7.62'00LA -39.69 RAL 34.63 RAO 6569.J VEL 13.393 PTH ?,45 VHP 9,043 OPA 57.68 RAP 316.10 ECC 1.9555
LNC_ 4ZHTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT A_wC INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

60.95 6 ? 5I 1774.91 16.88 30.IO 283.16 |26,47 6 32 26 1174.9 21.51 23.61

119.05 J? 37 59 58E7.85 t6.89 274.J3 283.18 126,46 14 15 7 5227.8 21.53 ?67.64
60.95 6 2 51 1774.91 16.88 _.10 283.16 1Z6.47 6 32 26 1174.9 21.51 23.61

119.O5 12 37 59 5827.85 16.89 274,I3 283.18 I26.46 14 I5 7 5227.8 21.53 ?67.64

60.95 6 ? 51 I774,91 16.88 30.10 283.16 1_6.47 6 32 26 1174.9 21.51 ?3.6J

I19.05 12 37 59 fi8_7.85 16.89 274.I3 283.J8 126.46 14 15 7 5227,8 21.53 267.64

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.5414 TRA -.1473 TC3 -.7897 BAU .668! SoT _925,9 S_ 940.1 SG3 119.4 ST ?663.6 SR 671.7 SS 960.9

ROE .8772 RR4 -.4299 RC3 .3425 FAU .02463 RRT -.8449 RRF -.9452 RTF .9640 CRT -.9790 CRS .9933 CST -.9960

FDE-I.6311 FRA .3081 FC3 -.3673 BSP 9545 _ 3073,2 R'23 .L_0|I RJ3 -.9740 LSA ?906.3 MSA 150.4 554 3,4

BOE 3.6484 BR4 .4544 BC3 .8608 FSP -379 Sol 3034,7 So2 484,9 THA 164,40 ELI 2743.8 EL2 | 32.9 4LF 166.10

LAUNCH C4TE FEB ?5 ]969 FLIGHT TIME 122.0D ARRIVAL _ATE JUN ?7 1969

HELIOCENTRIC CONIC OIST4NCE 356.836

RL 14_.10 LAL °,00 LOL 156.22 VL ?7,904 GAL -7.11 AZL 105.54 HCA 168.14 54WA 130.93 ECC .17957 INC15.5366 Vl 30.086

RP 108.93 LAP -3.J6 LOP 324.78 VP 37,725 GAP 3.68 AZP 74.78 TAL 216.46 TAP 24.60 RCA 107,42 APO |54.44 V2 34,790

RC 116.435 GL -55,26 GP 75.29 ZAL |15.29 ZAP 102.96 ETS 62.48 ZAE 96.58 ETE 148.64 ZAC 75,58 ETC 180.08 CLP-152,O7

PLANE TOCENTRIC CONIC

C3 81.470 VHL 9.026 CLA -43.24 RAL 4J.80 RA0 6569.6 VEL |4.241PTH 2,59 VHP 11.036 CP4 58.66 _AP 306.18 ECC Z.340_

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 4ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

55.84 6 9 25 1916.12 14.59 40.42 295.72 131.17 6 41 21 1316.1 19.77 34.45

1?4.16 13 ZB 41 5847.20 14.61 273.89 ?95.73 131.17 15 6 8 5247.? 19.78 ?67.9?
55.84 6 9 25 1916.12 14.59 40.42 ?95.72 131.17 6 41 21 1316.1 19.77 34.45

124.16 13 ?8 41 5847.20 14.61 273.89 295.73 13J,J7 15 6 8 5247.? 19.78 ?67.9?

55.84 6 9 25 1916.12 14.59 40.42 295.72 13J.17 6 4! 21 13|6.1 19.77 34.45
124.16 13 28 41 5847.20 14.61 273.89 295.73 131.17 |5 6 8 5247.2 19.78 267.92

OlFFERENTIAL CCRRECTIONS MID-ECXJRSE EXECUTION ACC_ACY ORBIT 0ETERMINATION ACCURACY

TOE-4.66ZZ TRA .38?3 TO3 -.5338 BAU .6_21 SoT 3130.2 SoR 596.5 ,%3 95.7 ST 2961 .3 SR 277,9 SS 961 .9
ROE .3737 RRA -.5531 RC3 .1437 FAU .01655 RRT -.5959 RRF -.7366 RTF .9780 CRT -.8709 CR5 .9027 CST -.9976

FOE-I.5807 FRA .3960 FC3 -.1759 BSP 9892 ._ 3186.5 R23 .|745 RI3 -,9812 LS4 5122.4 HSA 148,7 SSA 2.5

B0E 4,6771 BRA .6724 8C3 .5528 FSP -301 SOl 3150.8 SO2 475.9 THA I73.37 ELI 2971.2 EL2 136.? ALF 175.32

LAUNCH OA TE FEB ?5 1969 FLIGHT TIME 124.00 ARRIVAL OATE JUN 29 1969

HELIOCENTRIC CONIC DISTAE[ _2.6_4

RL 148.10 LAL -.OO LOL 156.22 VL 27.857 GAL -6,88 AZL |11._5 I'_A 171.J3 ,_A J30.59 ECC .I7902 INC21.3564 VJ 30.086

RP IO8.91 LAP -3,?? LOP 327.95 VP 37.693 GAP 3.9(] AZP 68.88 TAL 215.10 TAP 26.22 RCA 107.21 APO 153.97 V2 34.794

RE 118.873 GL -60.42 GP 79,30 ?AL I08.83 ZAP 100.50 ET5 85.06 ZAE 99.74 ETE |68.58 ZAC 71.75 ETC 199.67 CLP-179.45

PLANETOCENTRIC CONIC

C3 134.J14 VHL II.58I 0LA -45.54 RAL

LNCH 4?MTH LNCH TIME L-I TIME INJ LAT
5?.7? 6 3! 52 2052.55 J0.26 48.72

127.28 14 15 18 631.99 10.28 296.49

5?.72 6 31 5_ L_52.55 lO._6 48.72

I77.78 14 15 18 631.99 J0.28 298.49

5?.7? 6 31 52 2052.55 10.26 48.72

127.28 14 I5 18 631.99 10.28 296.49

OIFFERIENTIAL CORRECTIONS

TDE-5.9389 TRA 1.3709 TC3 -.2385 BAU .4276

R_DE-J.8855 RRA -.2680 RE3 .0(301 FAU .00845
F0[-1.5864 FRA .5109 FC3 -.0546 BSP 1025|

BOE 6.7311 8RA 1.3969 8C3 .2385 FSP -238

50.46 RA0 6570.4 VEL 15.983 PTH 2.82 VHP 14,450 OPA 57.98 RAP ?93.53 ECC 3.2072

INJ LONG INJ RT A._C INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
310,21 134.61 7 6 5 1452.6 15.82 43.2?

310,12 I34.61 I4 25 50 32.0 15.83 293.00

310,_l 134.61 7 6 5 1452.6 15.87 43.72

31O._Z 134.61 14 25 50 32.0 15.83 293.00

310.21 134.6J 7 6 5 1452.6 15,82 43.72

310.22 134.61 14 25 50 32.0 15.83 293.00

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SOT 3142,6 ,_ 951.9 SG3 75,4 ST 2952.7 SR 934.6 $5 989.2

RRT .8_50 RRF .7988 RTF .9933 CRT .9873 CRS -.9805 CST -.9993

SoB 3283,6 R_3 -.1359 RI3 .9888 LSA 3247.7 MSA 150.1 SSA ?.0

5(;I 3248.7 SOZ 477.6 THA 14.85 ELl 3093.8 EL? 141.6 4LF 17.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH _ATE FEB 25 1969 FLIGHT TIME 226.00 ARRIVAL CA TE JUL J 19G9

HELIOCENTRIC CONIC

RL 148.10 LAL -.00

RP 108.90 LAP -3.27

RC 121.206 GL -62.63

PLANE TOCENTRIC CONIC

C3 _B3._3_ VHL |6.824

LNCH AZMTH LNCH TIME

54.12 7 14 4

125._8 14 46 54

54.12 7 14 4

125.BB 14 46 54

54.J2 7 14 4

125.BP 14 46 54

DIFFERENTIAL CORRECTIONS

T02-3.4442 TRA 2,3281 TC3 -,0185 BAU

ROE-8.0445 RRA 1.9_P'22

FGE-I.7490 FRA ,7501

SeE 8.7508 BRA 3.0642

01STANCE 368.332

LOt 156.22 VL 27.808 GAL -6.60 ATL 122.74 MCA 173.94 SMA 130.24 EC( .]7815 INC32.7406 Vl 30.086

LOP 331.1! vP 37.661 GAP 4.06 ATP 57.41 TAL 213.56 TAP 27.50 RCA 107.04 APO 153.45 V2 34,798

GP 77.95 2AL 102.34 ?AP 97.45 £TS 128.96 ?AE 80.02 ETE 210.00 ZAC 64.i2 ETC 241.47 CLP 1_8.4]

CLA -44.50 RAL 59,71 RAO 6571.6 VEL 20.108 PTH 3,!4 VHP 21.196 OPA 53.50 RAP 278.78 ECC 5.6580

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIM INJ 2 LA T INJ ? LONG

2156.09 4,53 52.57 325,07 134.31 7 50 0 1556.1 10.09 47.18

763.1! 4.54 3"04.89 325.09 134.31 14 59 37 163.1 10.10 299.50

2156.09 4,53 52.57 325,07 134.31 7 50 0 i556.i 10.09 47.18

763.11 4,54 304.89 325.09 134.3J 14 59 37 163.1 J0.IO 299.50

2156.09 4,53 52.57 3_5.07 134,31 7 50 0 1556.1 10,09 47.18

763.11 4,54 _04,89 325,09 134,31 14 59 37 163.1 lO.IO 299.50

MID-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

•2198 SGT 1617.2 SGR 2g06.0 SG3 60.1 ST 1219,5 SR 2754.5 SS II_8.5

RE3 ,0551 FAU-.O0272 RRT .9063 RRF .9784 RTF .9734 CRT .9850 CRS -.9972 CST -.995J

FC3 .0083 BSP !0461 S_B 5325.7 R23 -.1088 RI3 .9937 LSA 3203.7 MSA 198.6 SSA 1.0

8C3 .058I FSP -191 5,GI 3269.8 S(,2 607,4 THA 62.19 ELl 3006.2 EL2 192.6 ALF 66.34

LALWWCH DATE FEB Z5 1969 _LICA.(T TIM_ 128.L"_ ARRIVAL GATE JUL 3 1969

HELIOCENTRIC CONIC

RL 148.10 L4L -.OO LC_. 156.22 VL

RP 108.89 LAP -3.32 LOP 334.28 VP

RC 123.581GL -55.25 GP 63,17 ?AL

PLANETC_ENTRIC CONIC

C3 842.284 VHL 29,022

LNCH AZMTH LNCH TIME

69.03 _ 50 53

I10.97 14 I 44

69.03 8 50 53

I10.97 14 I 44

69.03 8 50 53

110.97 J4 | 44

ClrrERENTIAL CORRECTIONS

TOE _.949_ TRA J.3340 TC3 -.044J BAU Z.1348

R0-11.9460 RRA 6,7596 RE3 .1844 FAU-.03301

FOE-2.2324 FRA 1.4418 FC3 .0339 BSP 9722

80E12.3048 BRA 6.8900 BE3 .1896 FSP -164

01STANCE 373.350

27.759 GAL -6.18 AZL 149.78 P.kCA 176.16 S44A 129.89 ECC .1761! INC59.7760 V! )0.086

37,630 GAP 4.05 AZP _0._8 TAL 211,53 TAP 27,69 REA 107.02 APO 152,77 V2 34,803

96,71 ZAP 94.31 ETS 163.91 ZA( 62.89 ETE 242.03 ZAC 49.61ETC 277,16 CLP 99.59

0LA -34.71 RAL 66.18 RAO 6572.8 VEL 31.041 PTH 3,47 VHP 36.586 0PA 39.86 RAP 264.48 ECC!4,f161 9

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATI,4TH INJ TIME PO EST TIM INJ Z LAT INJ Z LONG

_46,2l ,08 39,74 336.05 124.7! 9 24 59 J446,Z 4.63 33,56

1058.72 .IO 325.95 3}6.06 124.71 14 19 23 458,7 4.65 319,77

2046.21 ,OK 39.74 336,05 124.71 9 24 59 1446.2 4.63 33.56

1058.72 .10 325.95 336.06 124.71 i4 19 23 458.7 4.65 319.77

21346.21 .OK 39.74 336.05 124.71 9 24 59 1446.Z 4.63 33.56

1058.72 ,I0 325.95 336.06 I24.7J 14 19 23 458.7 4.65 319.77

MIO-COUR._ EXECUTION ACCURAC_ ORBIT CETERMINATION ACCURACY

,_T 71_.2 SGR 3056,6 5C3 51.3 ST 590,2 SR 2408.4 SS 1431 ,4

RRT -.5177 RRF .9980 RTF -.4635 CRT -.9333 CRS -.9996 CST .9230

5C,6 3138,5 R23 -.0868 RI3 .996_ LSA 2855.1 MSA 2J4.6 SSA .4

•_I 3079.7 SG2 604,8 THA 97.16 ELI 2471 .0 EL2 206.5 ALF 102.98

LAUNCH GATE FE_ 25 1969

HELIOCENTRIC CONIC

RL 148.10 L4L -.DO

RP 108.87 LaP -3.35

RC I75.946 GL 50,98

PLANE TOCENTRIC CONIC

C31104.509 VHL 33,234

LNCH A?MTH LNCH TIME

26.36 15 36 48

153,64 i 53 8

26.36 15 36 48

153.64 1 53 8

26,36 15 36 48

153.64 I 53 8

FLIGHT TIME 130.00 ARRIVAL GATE JUL 5 1969

OlSTANCE 383.7?7

LOL 156.22 VL 27.709 GAL -6.86 AZL 20.18 HCA IH3.57 SMA 129.54 ECC

LOP 337.45 VP 37.598 GAP 5,53 AlP 159.78 TAL 213.18 TAP 36,75 RCA

GP -58.00 7AL 96.42 ZAP 95.1_ ET5 181.95 ?AE 61,80 ETE 105.77 ZAC

.I_576 INC69.8166 VJ 30.0d6

105.48 APO 153.60 v2 34._(18

72.53 ETC 75.35 CLP 99.81

CLA 66.99 RAL 25.74 RA_ 6573_0 VEL 35.011 PTH 3,52 VHP 41.768 CPA -77.98

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM

5075.53 ,65 245.30 296,03 73,01 17 I 23 4475,5

3347.97 .66 99.00 796.01 23.01 2 48 51 2743.0

5075.53 ,65 245,30 296.03 23,01 17 ! 23 4475,5

3342.97 .66 99,0(I 296.01 23,01 2 48 51 2743.0

5075.53 ,65 245.30 296,03 23.01 17 I 23 4475.5

3342.97 .66 99.00 296.01 23.01 2 48 51 2743.0

RAP 217.3_ ECC19.1774

INJ 2 LAT INJ 2 LONG

-6.71 242.58

-6.70 96.27

-6.7! 242.58

-6.70 96.27

-6,71 24?.58

-6.70 96.27

CIFFERENTIAL CORRECTIONS

TCE-3.4_87 TRA 1.5907 TO3 -.0881 _AU 3.1050

RC-15,0586 RRA 1.2905 RC3 -.1909 FAU-.04657

rOE 3,O520 FRA -.2391FC3 ,0365 BSP 9580

e0E15.4462 BRA 2.0483 8C3 ,2103 FSR -165

MI_-COUR._ EXECUTION ACCURACY

SET 1089.2 SGR 2945.3 SG3 50.9

RRT .8356 RRF -.9996 RTF -.B2_l

$68 3140.2 R23 -.0819 R13 -.9965

_C,I 3088,0 SG2 570.3 THA 72.Z0

LAUNCH GATE FEe 25 1969 FLIGHT TIME 132.00

ORBIT 0ETERMINATION ACCURACY

ST 629.3 SR 2602.0 SS 1879.6

CRT .9622 CRS l.O000 CST ,9607

LSA 3266.6 MSA 169.7 SSA .8

ELI 2671.8 EL2 !66.9 ALF 76.H5

ARklVAL GATE JUL 7 1969

HELIOCENTRIC CONIC 01STANCE 388.472

RL 148.10 LAL -.00 LC_. 156.22 VL 27.658 GAL -6.38 AZL 52.47 HCA 185.55 S_A I79.19 ECC .18_18

RP 108.85 LAP -3.38 LOP 340.63 VP 37.566 GAP 5.43 AlP 1_7.40 TAL 211.00 TAP 36,55 RCA 105.54

RC 128.)O6 GL 61.78 GP -74.67 ZAL I00.54 IAP 99.04 ET5 203.23 ZAE 81.5| ETE 125.56 ?AC 09.93

PLAN(:TCWCENTRIC CONIC

C3 361.I34 VHL 19,0(14 0LA 69.69 RAL 351.35 RA_ 6572.0 VEL 21.964 PTH 3.23 VHP 23,370 OPA -_0.32

LNCJ"( AZMTH LNCH TIME L-I TIME _)NJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM

23.23 13 12 46 50_7.14 -4.}0 245.44 ?59.77 _0.37 14 36 13 4407.1

156.77 23 38 54 3255.g(] -4,29 95,77 259.76 L_).37 24 33 10 2655.9

23.23 13 IZ 46 5007.14 -4._0 ?45.44 259.77 20.37 ]4 36 13 4407.1

156.77 23 38 54 3255.90 -4,29 95,77 259.75 20.37 24 33 10 ?655.9

23.23 13 12 46 5007,14 -4.30 245,44 259.77 L_).37 14 36 13 4407.1

156.77 23 38 54 3255.90 -4.29 95.77 259.75 20.37 74 33 I0 2655.9

0IrrERENTIAL C_RECTIONS MIO-COURSE EXECUTION ACCURACY

SGT 723.6 _ 3539.8 SG3 60,0

RRT -.3590 RRF -.9971 RTF .4673

S0B 3613.1 R23 -.I047 RI3 -,9937

SGI 3549.7 SG2 673,5 THA 94.35

TOE 2.3254 TRA .1821 TC3 -.0221 8AU .5601

R_E-6.6761RRA 3.3156 RE3 -.I139 FAU-.O0472

FOE I._175 FRA -.5996 FC3 .0113 8S; _ 11242

80E 7,0695 8RA 3.3L_t16 8C3 ,I160 FSP -195

INC37.5321 Vl 30.086

APO 152.84 V2 34.81_

ETC 98.76 CLP 176.45

RAP 8_.49 ECC 6.9434

INJ 2 LAT INJ ? LONG

-11.79 243.02

-11.78 93,35

-II.79 ?43.07

-11,78 _ 93.35

-II.79 743,07

-11.78 93.35

ORBIT DETERMINATION ACCURACY

ST 702.7 5R 2190.4 SS 976.?

CRT -.8902 CRS .997! CST -.9224

LSA 2479.7 MSA 309,4 SSA 1.6

ELI 2?79.7 EL_ 307.6 ALF 106.24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_

LAUNCH DATE FEB 25 1969 FLIGHT tIl_ 134.00 ARRIVAL DATE JUL 9 1969

HELIOCENTRIC CCNIC 0ISTANCE 393.996

RL 148.10 LAL -.OO LOt. 156.22 VL 27.607 GAL -6.06 AZL 65.81 H_A

RP IO9.83 LAP -3.39 LOP 343.80 VP 37.535 GAP 5.55 AZP 113.97 TAL

RC 130.653 GL 61.80 GP -7_.81ZAL 105.05 ZAP 103.98 ETS 256oJ6 ZAE

PLAMETOCENTRIC CONIC

C3 16Z.977 VHL 1?.766 OLA 65.59 RAL 343.82 RA0 6570.8 VEL 16.861 PTH

LNCH AZMTM LNCH TIME L-[ TIM_ ZNJ LAT
?7.99 lZ 53 16 4981.51 -10.97

152.O1 22 58 19 316_._5 o10.96

27.99 IZ 53 16 4882.52 -10.97

]52.O1 22 58 19 3160.83 -10.96
?7.99 11 53 16 488?.51 -10.97

152.OI ?2 58 19 3160.85 -10.96
CZFFEK_ENTIAL C_CTIC_IS

TCE 3.6073 TRA-?.5|_3 TC3 -.1287 8AU .2890
ROE-I.0563 RRA 1.8455 RC3 .0320 FAU .01085

FD£ J.0579 FRA -.6606 FC3 -.0576 BSP 11974

BDE 3.7587 8RA 3.1199 8C3 .|3_7 FSP -247

188.30 _A 1Z8.83 ECC .18233 INC24.1933 Vl 30.086

209.30 TAP 37.60 RCA 105._4 APO 152.32 V2 34._21

92.42 ETE 177.6_ ZAC 98.74 ETC 152.19 ¢LP 170.2g

2.9! VHP 15.559 0PA -69.74 RAP 61.68 ECC 3.6822

INJ LONG INJ RT A_>( INJ AZMTH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

239,86 248.79 24.89 14 14 38 4282,5 -18.20 136.74

95.36 148.77 24.89 23 51 0 2560.8 -18.?0 9?.?4

139.86 248.79 24.89 14 14 38 4282.5 °18.?0 236.74

95.36 248.77 24.89 23 51 O 2560.8 -18.?0 92.24

239.86 248.79 24.89 14 14 38 4282.5 -18.20 236.74

95.36 248.77 24.89 23 51 0 2560.8 -18.?0 97.Z4

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

.T_T 3192.9 SGR 2061,5 S_3 75.4 ST 1814.7 SR 765.8 SS 700._

RRT -.9528 RR_ -.93J1RTF .9966 CRT -.9071 CRS .8881 CST -.9991

SG8 _.6 R_3 -.149_ RJ3 -.9872 LSA 2067.8 MSA 308.2 SSA 1.9

_J 3763.3 _2 531,0 THA 147.68 ELl 1946.6 EL2 300.5 ALF 158.57

L4#J_EH DATE FEB ?5 1969 FLIGHT TIME 136.00 ARRIVAL DATE JUL II ]969

HELIOCENTRIC CONIC 0ISTANCE 399.736

RL 148.10 LAL -.OO LOL 156.22 VL 27.555 GAL -5.77 AZL 72.36 H(A |9J._7 5_A 128.48 ECC .18218 INC17.6354 VJ 30.086

RP 108.80 LAP -3°39 LOP 346.97 VP 37.504 GAP 5.73 AZP 107.32 TAL 207.71 TAP ]8.98 RCA 105.07 APO 151 .88 V? 34.8?9
RC 157.989 GL 58.60 GP -70.39 2AL 109.02 ZAP 109.20 ETS 284.70 ZAE 99.09 ETE 204.88 ZAC 104.41 ETC 180.53 CLP-168.51

PLANETO(ENTRIC CONIC

C3 94,692 VHL 9.731 OLA 61.50 RAL 345.58 RAO 6569.8 VEL 14.698 PTH 2.66 VHP 11.813 DPA -61.51 RAP 53,9_ ECC 2.5584

LNCH AZMTH LNCH TXME L-I TIE INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ 7Ila_. PO CST TIN INJ 2 LAT ZNJ ? LONG

32.82 13 11 41 4757.25 -16.90 233.07 E46.09 29.92 14 JO 59 4157.2 -23.78 279.14

147.18 22 53 54 3073.1I -16.89 94.14 246.08 29.91 23 45 7 2473,1 -23.77 90.21

32.82 13 It 41 4757.23 -1_,90 233.07 246.09 29.92 14 30 59 4157.2 -23.78 229,14
]47.18 22 53 54 3073.11 -1'6.89 94.14 246.08 29.9| 23 45 7 7473.1 -23.77 90.71

37.8E J3 1! 41 4757.25 -J6,90 233.07 246.09 29.92 14 30 59 4157.2 -23.78 279.14

]47.18 22 53 54 3073.11 -16.89 94.|4 246,08 29.91 23 45 7 2473.1 -23.77 90.21

OIFFERENTIAL CCRR_CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.7288 TRA-2.7748 TC3 -.4549 BAU .5763 SGT 3884.E SCAR 512.6 SG3 94.8 ST 1907.1 SR 314.2 SS 658.5

ROE .4881 RRA .3428 Re3 -.0183 FAU .02063 RRT -,4796 RRF -.3108 RTF .9803 CRT .5532 CRS -.6817 CST -.9866

FOE 1.0071 FRA -.6865 FC3 -.1886 8SP 1232fl 5G8 3917.9 R"d3 -.1888 R13 -.9789 LSA 2023.l MSA 277.0 SSA 2.5
BOE 2.77?1 8RA 2.7959 8C3 .4553 FSP -312 ,SGJ 3892.1 SG_ 448.9 THA 176.33 ELI 1915.2 EL? 760.6 ALF 5.]1

L4UNCH CATE FEB Z5 1969 FLIGHT TIME 138.00 ARRIVAL CATE JOL ]3 ]969

HELIOCENTRIC CONIC

RL ]4_.10 LAL -,DO

RP 1Od.78 LAP -3.39

RE 135.313 GL 54.69

PL4NETOCENTRIC CONIC

C3 64.165 VHL 8,or0

LNCH AZNTH LNCH TIME

37.16 J3 37 48

147._4 72 57 59

37.]6 J3 37 48

147,84 ?? 57 59

37.16 J3 37 48

142,84 ?2 57 59

DIFFERENTIAL CORRECTIONS

TDE ?.7239 TRA°2.5263 TC3 -.8265 BAU .7165

RCE .6931 RRA -.0495 RC3 -.tA'O3 FAU .02860

FOE 1.0313 FRA -.6924 FC3 -.3858 8SP 12589

BOE 2.3?94 BRA 2.5268 _'_ .8352 FSP -381

01STANCE 405.550

LOL 156.22 VL 27.503 GAL -5.49 AZL 76.19 HCA

LOP 350.15 VP 37.473 GAP 5.93 AZP 103,40 TAL

GP -64.13 7AL 112.25 ZAP 114.36 ETS 294.35 ZAE

194.33 S_A 128.1Z ECC .18231 INC13.8142 v] 30.086

706.16 TAP 40.49 RCA 104.76 APO 151.48 V2 34.837

105.65 ETE _12.68 ZAC 108.77 ETC 189147 CLP-|60.98

CLA 57.88 RAL 349.36 RAO 6569.2 VEL 13.621 PTH 2.49 VHP 9.75fi OPA -54.4! RAP 49.45 ECC 2.0560

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AA'MTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

4647.24 -21.31 226.09 245.20 34.80 14 55 16 4047.2 -Z?.8O _21.36

3004.08 -21._0 92.51 245.18 34.80 23 48 3 2404.1 °?7.79 87.78

4647,24 -21.31 226.09 245.20 34.80 14 55 16 4047.2 -27.80 ?71.36

3004.08 -21.30 92.51 245.18 34.80 23 48 3 2404.1 -77.79 87.78

4647.24 -21.31 226.09 245.20 34._0 14 55 16 4047.2 -27.80 221.36

_004.08 -21.30 92.51 245.18 34.80 23 48 3 2404.1 -27.79 87.78

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3979.1 SGR 536.0 5G3 115.7 ST 1889.8 SR 496.? SS 665.0

R_T .3954 RRF .7616 RTF .9677 CRT .8629 CRS -.9486 CST -,9785

SG_ 4015.0 R_3 .2224 R13 .9697 LSA 2046,4 MSA 268.8 SSA 3.?

SG! 3992.0 .T_._ 429.3 THA 4.64 ELI 1938,5 EL2 244.4 ALF 12.98

LAUNCH DATE FEB 25 1969 FLIGHT TIME 140.00 ARRIVAL DATE JUL 15 1969

HELIOCENTRIC CONIC

RL 148,10 LAL -.OO

RP 108.75 LAP -3.37

RC 137.675 GL 50.82

PLAN_TC_ENTRIC CONIC

C3 47.9]7 VHL 6.922

LNCH AZMTH LNCH TIME

40.98 14 4 40

139.02 23 3 54

40.98 14 4 40

139.07 ?3 3 54

40.98 14 4 40

139.0_ 23 3 54

DIFFERENTIAL CORRECTIONS

T_E 1.9471 TRA-?.]O96 TC3-1.2371 _AU .8010
ROE .6690 RRA -.14§O RC3 -.?131FAU .03546

FCE ],O510 FRA -.6778 FC3 -.6407 8SP 12984

BDE 2.0588 BRA ?.3142 BC3 1.2504 FSP -455

DISTANwCE 411.394

LOL 156.22 VL 27.451 GAL -5.21 AZL 78.68 HCA 197.42 SMA 127.77 ECC .I8264 INC11.3702 Vl 30.0_6

LOP 353.32 VP 37.443 GAP 6.15 AZP 100,8| TAL 204,6j TAP 42.03 RCA 104,43 APO 1_i.10 V2 34.846

GP -58.21ZAL I14.72 ZAP 119.28 ETS 298.63 ZAE 110.29 ETE 214.64 7AC 112.42 ETC 192.66 CLP-158.16

OLA 54.73 RAL 333,47 RAO 656@.8 VEL 13.011 PTH 2.37 VHP 8.523 OPA -48,07 RAP 46.64 ECC 1.7886

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

4553.98 -74.33 719,39 ?44.84 39.32 15 ?0 34 3954.0 -30.40 213.94

?953.67 -24.31 90.88 244.82 39.31 23 53 7 2353.7 -)0.39 85.43

4553.98 -24.33 219.39 244.84 39.32 15 ?0 34 3954.0 -30.40 233.94

?953.67 -24.31 90.88 244.82 39.31 23 53 7 2353.7 -_0.39 85._3

4553.98 -24.33 219.39 244.84 39.32 15 L_O 34 3954.0 -30.40 213.94

2953.67 -24.3J 90.88 244,82 39.31 23 53 7 2353.7 -30.39 85.43

MI0-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4058.4 SG_ 66(3.9 S(,3 136.3 ST 1893;8 _ 557.3 55 675.9

RRT .7769 RRF .9068 RTF .9580 CRT ,9047 CRS -.9777 CST -,9739

568 4111,8 R'23 .2458 RI3 .9613 LSA 2070.? MSA 26].4 SSA 4.1

SGl 4091.1 SG2 412.8 THA 7.29 ELI 1960.7 EL2 2?9.4 ALF 15.12
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4 t968-69_

LAUNCH CAT? FEB 25 1969

HCLIC',CENTRIC CONIC

RL 148,10 LAL -.00

RP I08,72 LAP -3.34
RC 159,923 GL 47,21

PLANE TOCENTR|C CONIC

C3 38.167 VHL 6.178

LNCH AZMTH LNCH TIME

44.34 14 30 35

136.66 23 I0 5

44.34 14 30 35

135.66 23 10 5

44.34 14 3(] 35

135.66 23 JO 5

FLIGHT TIME 142.00

C[STANCE 417.24F

LL'_L 156.22 VL 27.399 GAL -4.93 AZL 80.44 HCA 200.55 SM4

L',_° 356.50 VP 37.413 G4P 6.36 AZP 99.96 TAL 203.05 TAP

GP -57.84 ZAL 116,49 ZAP 123.84 ETS 301.05 ZAE 114.07 ETE

GLA 57,03 RAL 357.49 RAO 6568.5 VEL 17.631 PTH ?.29 VHP

L-I TIE INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIE

4475.00 -76.30 ?13.19 744.81 43.34 15 45 10

7918.06 -26.29 89.45 244.80 43.34 ?3 58 43

4475330 -?6.30(] 713.19 144.81 43.34 13 45 10

7918.06 -26.79 89.45 ?44.80 43.34 ?3 58 43

4475.00 -?6.30(] ?|3.19 244.8| 43.34 15 45 I0

7918.06 -76.79 89.45 ?44.80 43.34 ?3 58 43

0IFFERENTIAL COR_ETIGNS

TCE 1.7638 TRA-2.1364 TC3-1.6658 BAU .8676
ROE .6025 RRA -.1590 RC3 -.2887 FAU .04137

FOE 1.0467 FRA -.6453 FC3 -.9573 BSP 15527

BCE 1.8639 BRA ?.1473 BC5 1.69(35 FSP -535

LAUNCH CATE FEB ?5 1969

ELIO(ENTRIC CONIC

RL 148.10 LAL -.00

RP 108.69 LAP -5,_0

RC 142,_7 GL 45.9? GP

PLANETOCENTR|C CONIC

C3 31.782 VHL 5.658 OLA

MI0-COURSE EXECUTION ACCURACY

.%7 4157.0 Sr..,R ?04.6 ,%3 155.5
RRT .8258 RRF .9581RTF .9509

4216.3 R"Z3 .?586 R1} .9544

S61 4197.9 S(,2 593.5 THA 8.04

FLIGHT TIE I44.00

01STANCE 425.109

LOL 156.?? VL ??.546 GAL -4.64 AZL 61.75 H(.A 205.68 SMA

LOP 559.68 VP 57._4 GAP 6.58 AZP 97.56 TAL 201.47 TAP

-48.06 ZAL 117.61 ZAP |76.01 ETS 302.71 ZAE 117.15 ETE

49.71 RAL 1.57 RAO 6568.3 VEL 12.376 PTH ?.25 VHP
|N,/ LCN_ INJ RT AS( INJ A_TH INJ

207.60 245.12 46.84 16

88.]0 74_o10 46.83 24

207.60 245.12 46.84 16

B8.30 745.j0 46.83 24

207.6(3 745.j? 46.64 16

88.30 245.10 46.83 24

MI0-COURSE EXECUTION ACCURACY

$GT 4190.2 SGR 696.7 SG5 167.?

RRT .8250 RRIr .g590 RTF .9595

5GB 4?47.7 R_3 .2797 R13 .945?

SG1 4229.6 $62 392.1. THA 7.86

LNCH AIMTH LN(H TIE L-I TIE INJ LAT

47.77 14 55 J4 4407.41 -77.56

132.73 23 16 20 2893.25 -27.55

47.77 14 55 14 4407.41 -27.56
132,73 ?5 16 20 2993.75 -_7.55

47.77 14 55 14 4407.41 -77.56

152,73 ?3 16 _ 2893.25 -77.55

OIFFERENT|AL CO_R1ECTION$
TOE 1.6818 TRA-1.9377 TC5-?.0556 BAU .8B30

ROE .5554 RRA -.I714 Re3 -.3186 FAU .04407

FOE 1.0613 FRA -.5576 FC5-1.1997 BSP I?841

B0E 1.7706 BRA 1.9418 BC3 ?.0782 FSP -519

ARRIVAL CATE JUL 17 1969

I77,42 ECC .18311 INC 9.5612 Vl 30._6

43.59 RCA 104._8 APO 150.75 V? 34.855

214.46 ZAC I15.64 ETC 193.76 CLP-157.5Z

7.747 0P4 -42.35 R4P 44.90 ECC 1.6281

PO CST TIM INJ 2 LAT INJ Z LONG
5875.0 -31.97 207.15

7318.1 -31.96 83.41

3875.0 -31.97 207.15

7318.1 -31.96 _3.41
5875.0 -31.97 207.15

2318.1 -31.96 83.41

ORBIT DETERMINATION ACCURACY

ST 190£3.8 SR 563.5 SS 678.8
CRT .9189 ORS -,9865 CST -,9710

LSA 2080.2 MSA 253.2 SSA 5,1

ELI 1970.9 EL? 214.4 ALF 15.43

ARRIVAL OATE JUL 19 1969

127.07 ECC .18377 INC 8.7497 Vl }0.986
45.15 RCA 103.72 4PO 150.41 V2 34.865

715,54 ZAC 118.56 ETC 193.96 CLP-157.14

7.?43 OPA -37.20 RAP 43.93 EEC 1,5231

TIE PO CST TIM INJ 2 LAT INJ 2 LONG

8 41 3807.4 -37.86 20].08

4 55 2295.5 -32.85 81.77

B 41 5807.4 -37.86 201.08

4 53 ??95.5 -32.85 81.77

8 41 3807.4 -52.86 201.08

4 33 ??93.3 -32.85 81.77

ORBIT DETERMINATION 4CCURACY

ST 1939.4 SR 565.8 SS 694.8

CRT .9269 CRS -,9913 CST -,9680

LSA 2121.4 MSA 252.3 SSA 6.1

ELI "L_009,8 EL2 ?04.9 4LF |5.29

LAUNCH 0ATE FEB 25 1969

HELI(XENTRIC CONIC

RL 14_,10 LAL -._0

RP 108.66 LAP -3,26

RC 144.478 GL 40.93

PLANE TO(ENTRI( CONIC

C3 27.3_6 VHL 5.227

LNCH 4ZMTH LNCH ?1HE

49.82 J5 18 44

130.18 23 2? 44

49.82 J5 18 44
|30.18 23 2? 44

49.82 15 18 44
130,18 2_ 22 44

FLIGHT TIME 146.00

OISTANCE 428.963

LOL 156.72 VL 27.294 GAL -4.54 AZL 87.77 HCA ?06.83 5_A

LOP 2.86 VP 57.555 GAP 6.80 AlP 96.46 TAL 199.88 TAP

GP -43.84 ZAL 118,]7 ZAP 131.79 ETS )03,96 7AE 119.63 ETE

ARRIVAL C4TE JUL _1 1969

126.72 ECC ,18447 INC 7.2284 Vl 50.086

46.71 RC4 103.34 APO 150.09 V_ 34.875

711.79 ZAC J2J,27 ETC 19}.73 CLP-157.51

OLA 47.73 RAL 5.17 RA0 6568.| VEL 17.194 PTH 2.19 VHP

L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4348.81 -28.55 202.59 ?45.76 49.84 16 31 13

_876.73 -28.34 87.41 ?45.75 49.85 ?4 lO 40

4548.81 -28.35 207.59 245.76 49.84 16 31 13

2876.75 -2.2_.34 87.41 245.75 49.83 ?4 10 40
4348,81 -78_55 202.59 ?45.76 49.64 16 3J 13

2876.?3 -?8.34 87.41 ?45.75 49.83 ?4 _0 40

OIFFERENTI4L CCRRECTIONS MI0-COURSE EXECUTION ACCURACY

T0E 1.5755 TRA-I.8OB? TC3-2.5142 BAU .9?78 5GT 4308.9 SBR 68?,0 ;563 180.7

ROE .4927 _A -.1123 RC3 -.3578 FAU .04762 RRT .8551RRF .9387 RTF .9357

FOE 1.Ot68 FRA -.4921 FC3-1,5086 BSP 15582 5GB 436_,6 R'Z5 .275_ R13 .9389
BOE I .6489 I_RA 1.8117 BC3 ?,5596 FSP -589 SGi 4546.7 ._? 571.9 THA 7.59

LAUNCH 0ATE FEB 25 1969 FLIGHT TIE 148.00

PELI_ENTRIC CONIC OISTAN(.E 434.613

RL 148,10 LAL -.00 LOL 156,27 VL 77.747 GAL -4.04 AZL 65.59 PiCA

RP 108,63 LAP -5.20 LOP 6.05 VP 37.327 GAP 7.02 AZP 95.56 TAL

RC 146.754 GL ]8.19 GP -40.15 Z4L 118.22 Z_P 135,20 ET$ _04.98 ZAE

PLANE TOCENTRIC CONIC
C3 24.054 VHL 4,905 DLA 46.05 RAL 8.79 RA_ 6568.0 VEL 12,060 PTH ?.16 VHP 6.70? OPA

6,914 CPA -32,56 RAP 43.52 ECE 1.4497

PO CST TIM INJ _ LAT INJ _ LONG

3748.8 -33.32 195.70

?276.2 -33.31 80,51

5748.8 -33.3? 195.70

?276.2 -33,51 80.51

3748.8 -33.32 195.70

7276.? -33.31 80.51

ORBIT 0ETERMINATION ACCURACY

ST 1939.6 SR 543.0 55 681.7

CRT .9314 CRS -.9956 CST -.9667

LSA 7112.4 MSA 243.6 SSA 7,3

ELI L_]05.J EL? 191,2 ALF 14.75

ARRIVAL CATE JUL 23 1969

L_09.98 SMA 126.37 ECC .185_5 INC 6.4076 Vl 30.086

|98.78 TAP 48.26 RCA 102.95 APO 149.80 V2 34.885

171,64 ETE 210.O8 7AC 173.82 ETC 193.30 CLP-158.1_

LN_ AZMTH LNCH TIE L-I TIE INJ LAT INJ LCh4G INJ RT AS(: INJ AI'MTH INJ TIME

5?.03 15 41 16 4791.51 -78.84 196.15 246.74 52.40 16 5? 55
127.97 ?5 29 3? 2864.52 -?8.83 86.74 246.75 52,39 ?4 17 16

52.05 15 41 16 4797.51 -28.84 198.15 246.74 52.40 16 52 53

I77.97 23 29 32 ?864.52 -28.83 86.74 246.73 57,39 24 17 16
52.03 15 41 16 4797.51 -28.84 196.15 246,74 52.40 16 52 55

177.97 ?3 29 32 2864.5? -78.83 86.74 746.7_ 57.59 74 17 16

DIFFEENTIAL CORRECTIONS MIO-COLAR,E EXECUTION ACCURACY

TOE 1.50_ TRA-J.6?02 TC3-2.9606 BAU .9597 SC,T 4406.4 _ 657.8 503 189.9

ROE .4473 RRA -.0912 RC3 -.5761 FAU .04957 RRT .8_48 _ .9_07 RTF .9_09

FOE .9756 FRA -.4096 FC3-1.7839 BSP 15942 SCB 4455.? R'_3 ,7696 RI5 ,9537

BOE 1.5677 BRA 1.6726 BC3 ?,9844 FSP -674 SG1 4440.7 S(;? 559.4 ?HA 7.15

-?8.39 RAP 43.54 ECC 1.3959

PC) CST TIM INJ 2 LAT INJ 2 LONG

3697.5 -33,51 19(3,97

2264.5 -33.50 79.56

3697.5 -33.51 190.97

2_64.5 -33.50 79.56

5697.5 -33.51 190.97

?264.5 -33.50 79.56

ORBIT 0ETERMINATIClq 4CCURACY

ST 1948.8 SR 524.7 5S 670._

CRT .9556 CR5 -.9955 CST -.9643

LSA 2113.3 MSA 236,9 SSA 8.6

ELl 2010,? EL2 179.6 ALF 14,26
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JPL TM 33-99 EARTH--VENUS TRA.JECTORIES IVOL. 4, 1968-69,

LAUNCH OATE FEB 2S 1969

HELIOCENTRIC CONZC

RL 148.10 LAL -.GO

RP 108.59 LAP -3,13

RC 148.977 GL 35.69

PLANETCX;ENTRIC CONIC

C3 21.559 VHL 4.643

LNCH ATMTH LNCH TIME

53.96 J6 3 2

126.04 23 36 52

53.96 16 3 ?

126.04 23 36 52

53.96 16 3 ?

I76.04 23 _6 S2

FLIGHT TIME 150.00

DISTANCE 440.657

LCL 156.2? VL 27.189 GAL -3.72 47L 84.27 HCA 213.14 ,SHA

LOP 9.23 VP 37,299 GAP 7.24 AZP 94.80 TAL 196.66 TAP

6P -36.88 ZAL 117.82 ZAP 138.26 ETS 305.82 ZAE |23.25 ETE

ARRIVAL GATE JUL ?5 1969

126.03 ECC .18636 IN( 5.7295 V! 30.O:6

49.81RCA 102.55 APO 149.52 V? 34._97

208.35 ZAC 176.26 ETC 192.78 CLP-15_.87

CLA 44.62 RAL 12,44 RA0 6567.9 VEL 1|.956 PTH 2.13 VHP

L-I TIME INJ LAT ZNJ LONG INJ RT AS( INJ AZNTH INJ TIME

4252.19 -29.13 194.20 248.06 54.58 17 13 54

2856.55 -29.12 86.25 248.05 54.57 24 24 29

4757.I9 -29.|3 |94.20 248.06 54.58 )7 13 54

2856.55 -29,12 86.25 248.05 54.57 24 24 29

4252.19 -29.13 194.20 248.06 54.58 17 13 54

2856.55 -29.I2 86.25 248.05 54.57 24 24 29

OIFF£RENTIAL CCRRECTIONS MI0-CCURS_ EXECUTION ACCURACY

TOE 1.4495 TRA-J.5_(:}9 TC3-3.4019 8AU .9866 $6T 4496.9 $6R 632.J SG3 196,!

ROE .412{3 RRA -.0710 RC3 -.3822 FAU .05044 RRT .8292 RRf" .9180 RTF .9?64

F0E ,g272 FR4 -.3192 FC3-2.0256 BSP 14215 S(18 4§41.1 R'23 .2597 R13 .9788

8oE 1.5069 8RA |.5326 BC3 3.4233 FSP -643 ,%1 4527.5 S_2 350.9 THA 6.69

LAUNCH DATE F£8 25 1969 FLIGHT TIME !52.00

H[LIOC£NTRIC CON|C 0ZSTAN(E 446,493

RL !48.10 LAL -.00 LOL 156.22 VL 27.137 GAL -3.40 AZL 84.84 H(:A 216.31 SMA 125.70 £CC .18752

RP 108.56 LAP -3.05 LOP 12.42 VP 37.272 GAP 7.47 AZP 94.I6 TAL J95.03 TAP 51.34 RCA 102.13
RE 151.204 GL 33.37 GP -34,O2 ZAL 117.01 ZAP I41.O2 ETS 306.52 ZAE 124.56 £T£ 206.68 7AC 12_.62

PLANETOCENTRJC CONIC

C3 19.600 VHL 4.427 0LA 43,39 RAL |6.|| RA0 6567.8 VEL JJ.J_74 PTH 2,|! VHP 6.499 DPA -21.24
LNCH AZ'NTH LNCH TIME L-I TIMiE INJ LAT INJ LONG INJ RT AS( INJ AS'NTH INJ TIME PO CST TIM

55.64 16 24 15 421!.93 -29.30 !90.68 249._g 56.44 17 34 27 3611,9

124.36 23 44 54 2851,26 -29.29 85.g0 249.69 56._3 24 32 25 2251,3

55.64 16 24 15 4211.93 -29.30 190.68 249.70 56.44 17 34 27 3611.9

124.36 23 44 54 2851.26 -29.2g 85.90 249.69 56.43 24 32 25 2251.3

55.64 16 24 15 4211.93 -29.30 190.68 24_.70 56.44 17 54 27 3611.9
124.36 23 44 54 28&,,I.26 -29.29 65.g0 249.69 56,43 24 32 25 2251.3

DIFFERENTIAL CORRECTIONS NID-COUR._E EWECUTION ACCURACY

TOE I .4069 TRA-I .3926 TC3-3.8453 BAU I .0125 $6T 4588.8 $6R 608.7 S(,3 200.4

ROE .3837 RRA -.0538 RE3 -.3825 FAU .05067 RRT .8216 _ .9019 RTF ,9229
FOE .8759 FRA -.7286 F(3-2.2380 BSP |4529 SGe 4629.0 R23 .2445 R13 .9249

BO£ I .4fl83 _A 1.5936 BE3 3.8642 FSP -658 SC,| 4616.I $62 344.9 THA 6.25

6.572 DPA -24.63 RAP 43.90 ECC 1.354_

PO CST TIM INJ 2 L4T INJ ? LONG

3652.2 -33.54 186.79

2256.5 -33.53 78.85
3652.2 -33.54 186.79

2?56.5 -33.53 78.85
3652.2 -33.54 186.79

?256,5 -33.53 78.85

ORBIT DETERMINATION ACCURACY

ST 1960.1 SR 509.8 SS 657.2
CRT .9403 CRS -.9971 CST -.9626

LSA 2116.8 MSA ?30.3 SSA 10.0

ELI L_18.3 EL2 168.5 HLF |3,84

ARRIVAL CAT[ JUL 27 1969

INC 5.1570 Vl 30.086

APO J49.27 v2 34.908

£TC 197.74 CLP-159.70

RAP 44.53 ECC 1.3726

INJ 2 LAT INJ Z LONG

-33.48 183.11

-33.47 78.33

-33.48 183.11
-33.47 78.33

-33.48 183.11

-33.47 78.33

ORBIT DET[RMrNATION ACCURACY

ST 1969,6 SR 497.5 SS 641.t

CRT .9456 CRS -.9983 CST -.96lO

LSA 2118.5 MSA ?73.1 SSA 11.5

ELI ?0?5.3 £L2 157.4 ALF 13.57

LAUNCH OHTE FEB 25 1969 FLIGHT TIME 154.00 ARRIVAL GATE JUL ?9 J969

HELIOCENTRIC CONIC 0ISTANCE 452.320

RL 148.10 LAL -.00 LOL 156.22 VL 27.086 GAL -3.06 AZL 85.34 P_A 219.48 SMA I75.36 £CC .18882 IN( 4.6643 Vl 30.086

RP 108.52 LAP -2.96 LOP 15.6I VP 37.245 GAP 7.70 AZP 93.60 TAL 193.38 TAP 52.86 RCA 101.69 APO J49.03 v2 34.9?0

RE 153.416 GL 31.20 GP -31.52 ZAL 115.83 /AP I43.50 ETS ]07.08 Z_E 125.61 £TE 205,09 ZAC 1_0.93 ETC 191.71 CLP-160.57
PLANE TO(ENTRIC CONIC

C3 18.030 VHL 4.746 DLA 42.32 R4L 19.82 RA0 6567.7 VEL !1.807 PTH 2.09 VHP 6.471 DPA -18.17 RAP 45.39 £CC 1.2967

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS'MTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

57.13 16 45 IO 4175.90 -29.38 187.55 251.65 58.05 17 54 46 3575.9 -33.37 179.84

I22.87 ?3 53 40 2848.0? -29.37 85.67 251.65 58.04 24 41 8 2248.0 -33,36 77.96

57.13 16 45 10 4175.9(] -29.38 187.55 251.65 58.05 17 54 46 3575.9 -33,37 179,84

I72.87 73 53 40 2848.02 -29.37 85.67 251.65 58.04 24 4I 8 2248.0 -33.36 77.96

57.13 16 45 10 4175.90 -29,38 187.55 251.6_ 58.05 17 54 46 3575.9 -33.37 J79.84

177.87 23 53 40 2848.02 -79,37 85.67 251.65 _8.04 24 41 8 2248.0 -33.36 77.96

DIFFERENTIHL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3727 TRH-I.25|l TC3-4.2839 BAU 1.0366 $6T 4677,6 $6R 588.2 SG3 202.7 ST 1977.9 S,R 488.4 S5 623.3

ROE .3615 RRA -.0387 RC3 -.3780 FAU .03029 RRT .8115 RRF' ,8826 RTF .9199 CRT .9515 CRS -.9991 CST -.9594
FOE .B731 FRA -.1_1 FC3-2.4147 8SP 14823 $68 4714.4 R'_3 ._62 RJ3 .9216 LSA 7119.6 MSA 715.4 SSA 13.1

BOE 1.4195 BRA 1.2517 _C3 4.3006 FSP -665 S_| 4702.0 S(12 342.0 THA 5.86 ELI _:_037.1 EL2 146.? ALF 13.29

L_UNCH GATE F£B 25 1969 FLIGHT TIM£ 1fi6.00 ARRIVAL CA T£ JUL 31 1969

HELIOCENTRIC CON|C DISTANCE 458.138

RL 148.10 LAL -.DO LOL 156.22 VL 27.034 GAL -2.72 AZL 85.77 PICA

RP 108.48 LAP -2.87 LOP 18.60 VP 37.219 GAP 7,95 A2"P 93.12 TAL

RE 153.612 GL 29.14 GP -79.31 ZAL 1|4.3! ?AP 145.76 ETS 307.50 ZAE
PLHNETOCENTRIC CONIC

C3 16.755 VHL 4.093 OLA 41.39 RAL 23.63 R_0 6567,7 VEL !1.753 PTH 2.07 VHP
LNCH A2'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A21WTH INJ TIME

58.45 17 5 58 4143.42 -29.39 184,73 253,9! 59.44 18 I5 2

IZI.55 O 7 6 2846.54 -2g.38 85.55 253.90 59.42 0 54 33

58.45 17 5 58 4143.42 -29,39 184.73 2fl3.9l 59,44 18 15 2

121.55 O 7 6 ?846.54 -29.38 85.55 253.90 59.42 O 54 33
58.45 17 5 58 4143.42 -29.39 184.73 _53.91 59.44 18 15 2

121.55 O 7 6 2846.54 -29.38 05.55 _33._ 59.42 0 54 33

OIFFERENTI4L CORRECTIONS HID-COURSE EXECUTION ACCURAC¢

TDE 1.3471 TRA-I.I031 TC3-4.7078 _AU 1.O_78 ._T 47_8.7 SGR _71.3 ,._G3 203.2

R_E .3448 RRA -.0249 RC3 -.3691 FAU .04934 RRT .7984 RRf: .8606 RTF .9171

FD£ .7722 FRA -.0476 FC3-2.5497 8SP 15050 ,S_8 4792.9 R23 .21370 RI3 .9185

80£ 1.3906 6RA 1.1034 BE3 4.7223 FSP -663 $61 4780.6 $62 342.5 THA 5.50

_22.65 SMA 125.03 £CC .19027 INC 4.2334 VI 3(1.O86

191.72 TAP 54.38 RCA 101._4 APO 148.82 V2 34.932

|26.47 ETE L_3.63 ZAC 133.22 ETC 191.19 CLP-161.45

6.475 OPA -15.38 RAP 46.43 £CC 1.7757

PO CST TIM INJ 2 LAT INJ 2 LONG
3543.4 -33,21 176.91

2246.5 -33.20 77,73

3543.4 -33.21 176.91

2246.5 -33.20 77,73

3543.4 -33.?! 176.91

2246.5 -33.20 77.73

ORBIT DETERMINATION ACCURACY
ST 1987.5 SR 482.9 $5 605.9

CRT .9583 CR$ -.9992 CST -.9579

LSA 2|23,0 HSA ?07.5 SSA 14.8

ELI 2040.9 EL? 134.5 ALF 13.16

J931



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH 0ATE FE6 25 J969 FLIGHT TIME 158.00 ARRIVAL CATE AUG ? 1969

_LI_CENTRI( CONIC

RL 148.10 LAL -,0O

RP 108.45 LAP -2.76

RC 157.797 GL 77.16

PLANE TCX_ENTRIE EONI¢

(3 15.714 VHL 3.964 DLA 40.56 RAL

LNCH AZNTH LN_H TIE L-I TIE INJ LAT

59.66 17 26 5_ 4113.99 -29.35

120.34 D 17 2J 2846,72 -29.34

59.66 17 26 52 4113.99 -29.35

120.34 O 17 E] L>846.72 -29.34

59.66 17 26 52 4113.99 -29.35

120.34 0 17 21 2846.72 _29.34
OIrrERENTIAL CORRECTIONS

TOE 1.3214 TRA -.9525 TC3-5.1269 BAU 1.0797

ROE .3311 RRA -.O131 RE3 -.Yo08 FAU .04822

FOE .7184 FRA .0375 FC3-2.6565 BSP I9350

B0E 1.3623 BRA .9525 BC3 5.1395 FSP -663

0I$TANC£ 463,946

LOL 1fi6.72 VL 26.983 GAL -?.37 AZL 86.15 PNCA

LOP 71.99 VP 37.194 GAP 8.J6 AZP 92.69 TAL

GP -77.37 ?AL 117.48 ?AP I47.81 ETS 307.60 ?AE

?7.53 RA0 6567.6 VEL 11.709 PTH

2?5.83 S,'4A

190.06 TAP

127.18 ETE

?.06 vMP

I74.7] EC( .19188 INC 3.8517 vI 30,O86

55.89 RCA 100.78 APO 148,64 v? 34.945

207.28 ?AC 135.48 ETC 190.69 CLP-J67.35

6.505 0PA -12._4 RAP 47.64 ECC 1.7586
INJ LONG INJ RT ASC INJ A?_TH INJ TIE

162.17 256.47 60.65 18 35 26

85.54 256.46 60.64 I 4 48

182.17 256.47 60.65 18 35 ?6
85.54 ?56.46 60.64 I 4 48

182.17 256.47 60.65 18 35 ?6

85.54 256.46 60.64 1 4 48

MIO-COI.JRSE EXECUTION ACCURACY

SeT 4_4_,8 ,T_ 558;2 S_3 203.0
RRT .785| RRF ,6371 RTF .9154

SGB 4874,8 R_3 ,1854 RJ3 .9J66

_J 4662.6 _G2 344.3 THA 5.20

PO CST TIM INJ 2 LAT INJ ? LONG

3514.0 -33.01 J74.76

2246,7 -33.00 77.6_

3514.0 -33.01 174.26

2?46.7 -33.00 77.6=

3514.0 -33.01 174.26

2?46.7 -33.00 77,64

ORBIT 0ETERMINATION ACCURACY

ST 1989.6 SR 478.8 55 584.8

CRT .9651CRS -.9984 CST -.956!

LSA ?11B.9 MSA 198._ $$A J6.7

ELI 2047.7 EL? 177.| ALF 13.17

L*UNCH DATE FEB 25 1969 FLIGHT TIWE 160.130 ARRIVAL CATE AUG 4 1969

H_LIC_ENTRIC CONIC

RL J4B.JO LAL -.00
RP 10#.41 LAP -2.65

RC 159.953 GL 25.29

PLANETC(EN7RZ( (ONZ(

C3 14,865 VHL 3,856

LNCM A_TH LNCH TIME
60.80 17 48 3

119.20 O 28 14

SO.BO 17 48 3

I19,20 0 28 14

60.80 17 48 3

119.20 O 2B 14

DISTANCE 469.742

LCL 156,22 VL 26,932 G_L -2,00 A$L _6.49 14C_229.01 ,._A 124.39 ?CO .19366
LOP 25.18 VP 37.169 GAP 8.40 AZP _.30 TAL 188.57 TAP 57.39 RCA 100.30

GP -25.65 ZAL ll0,_6 ZAP 149.68 ET5 307,97 ZAE 127.76 ETE 201.05 ?AC 137,74

DLA 39.79 RAL 31.55 RA0 6567.6 V_L 11.673 PTH 2.0_ VHP 6.557 CPA -10,50
L-I TI_ INJ LAT INJ LONG INJ RT A,_ INJ A_TH INJ 7IMC PO ?ST TIN

4087.03 -69.25 179,81 ?fl9.31 61.73 18 56 JO 3487.0

2848.73 -29.24 85.64 259.31 61.72 ! 15 43 2248.7

4087,03 -29.25 179,81 259.31 61.73 18 56 10 3487.0

2848.7_ -29.74 85.64 259.3! 61.72 I 15 43 2248,7

=087.03 -29.25 179.81 259.31 61,73 18 56 IO 3487.0

2848.73 -29.24 85.64 259,3I 61,72 1 15 43 2248.7
01FFER£NTIAL CORRECTIONS

TOE 1.7974 TRA -.7950 TC3-5.5246 BAU 1.1001

ROE .3207 RRA -.00'20 RE3 -.3_13 FAU .04681

FOE .6654 FRA .1|98 FC3-2.7261BSP 15616
OOE 1.3364 BRA " ,7950 BE3 5.5357 F,SP -659

INC 3.5079 Vl 30.0_6

APO 148.48 V? 34.95?

ETC I_.23 CLP-163.75

RAP 48.98 £CC 1.2446

INJ ? LAT INJ 2 LONG

-32.77 I 71 ._5

-32,77 77.68

-37,77 171.85
-32.77 77.68

-3?.77 171.85

-3?.77 77.68

ORBIT DETERMINATION ACCURACY

ST 1986.5 SR 476.6 55 562.7

CRT .9721CRS -.9963 CST -.9540

LSA 2110.3 MSA 189.9 SSA 18,8

ELI 2040.0 EL? 109.0 ALF 13.17

NI0-COURS[ EXeCuTION ACCURACY

S_T 49LP'Z.3 SGR 548.2 SG3 201.7
RRT ,7704 R_" ,8125 RTF .9]47

$6_ 49|2.7 R'_3 ,1647 R13 .9152

S_I 4940.5 _2 348.2 THA 4.93

LAUNCH DATE FEB ?5 1969 FLIGHT TIME 167.00 ARRIVAL CATE AUG 6 1969

H{LIO(ENTRIC CONIC

RL 148.10 LAL -.00

gP I08.37 L_P -2.52

RC 162.097 GL ?3.44

PLAN_TO_CENTRIC CONIC

C3 14.183 VHL 3.766

LN(H AZNTH LN4CH TIME

61.91] 18 9 45

118.10 0 39 36

61.90 18 9 45

118.10 O 39 36

61.90 18 9 45

IIB.IO 0 39 36

0ISTANCE 475,526

COL 156.72 VL 26.881 GAL -1.62 A?L 86.BO H(A 737.20 SHA

LOP 78.37 VP 37.144 GAP 8.65 _ZP 91.96 T_L 186.69 TAP

GP -24.12 7AL 107,96 7AP 151.39 E/$ }(37.99 ?AE 128.24 £TE

I74.07 ECC .19563 INC 3.1960 Vl 30.086

58.88 RCA 99.80 APO 148.]4 V? 34.970

J99.94 7AC 139.99 ETC 189.78 CLP-164.14

OLA 39.05 RAL 35,69 RA0 6567.6 VEL ii.643 PTH 2.04 VMP 6.6?6 0PA -8.36

k-I Tilt[ INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM

4061.90 -29.08 177._ 262.44 62.69 19 17 27 3461,9

28fi_.01 -79.07 85.90 262,43 62.68 1 27 9 2253.0

4061,gO -29.08 177.60 267,44 6?,69 19 17 27 3461.9

2853,01 -29.07 85.90 26?.43 62,68 I 27 9 2253.0

IO61.90 -79.08 177.60 262.44 6?.69 19 17 ?7 3461.9

_853.O1 -29.07 85,gO 262.43 62.68 1 ?7 9 2253.0
OlFrERIENTIAL CORRECTIONS

TOE 1.2709 TRA -.631_ TC3-5.6980 BAU 1,1202

ROE .3124 RRA .0084 RC3 -.3423 FAU ,04527

FOE .6114 FRA .1972 FC3-2.7635 B$,° 15_

E_3E 1.3086 _A .6318 Be3 5.9079 FSP -653

RAP 50.44 ECC 1.2334

INJ 2 LAT INJ ? LONG

-3?.49 169.59

-37.48 77.89

-37.49 169.59

-32.48 77.89

-37.49 169.59

-32.48 77.89

ORBIT DETERMINATION ACCURACY

ST 1973.4 $R 475.3 SS 537.B

CRT .9788 CRS -.9923 CST -.9514

LSA 2092.0 MSA 1_0.6 $5A 71.1

ELI 2077.7 EL? 94.8 ALF 13.30

MI0-(OURS{ £XE(UTION ACCURACY

,%T _OO0.6 S6R 5_0.9 $63 199.8

RRT .7556 RRF .7875 RTF .9139

SGB 5029.7 R_3 .!428 RI3 .9147

S_I _017.9 562 353.1 THA 4.70

LAUN(M OAT[ FEB 25 1_69 FLIGHT TIN? 164.OO ARRIVAL CArE AUG _ 1969

P_LIO(ENTRIC CONIC

RL 148.10 LAL -.00

RP 108.33 LAP -2.39

RC 164.221GL 21.63

PLAN_TO_NTRI( CONIC

C3 13.649 VI_ 3.694
LNCH AZMTH LNCH TIME

63,01 IB 32 lO

116.99 O 51 14

63.01 18.32 |O
116.99 O 51 14

63.01 18 32 IO

116.9g O 5I 14

OlFFER_NTIAL CORRECTIONS

T0E 1.2439 TRA -.4575 TC3-6.2255 BAU 1.1376

ROE .}O65 RRA .d193 RC3 -.3315 FAU .04349

FOE .5595 FRA .2740 FC3-2.7584 BS_ 16101

_OE 1.2811 BRA ,4579 _C3 6.2344 FSP -641

01STANCE 481.29{]

LOL 156.22 VL _6,831GAL -1.23 AZL 87.09 NCA 235.39 SMA

LOP 31.57 VP 37.120 GAP 8.90 AZP 91.65 TAL 164.99 TAP

GP -_2.76 ZAJ. I05.33 ZAP 152.97 E75 307.BB _AE I78.65 ETE

123.76 ECC .19778 INC 2.9(]97 Vl }0.086

60.37 RCA 99.?8 APO 148.23 v? 34,983

198,93 ?AC 14_.75 ETC 189.55 CLP-165.03

OLA _.33 RAL 39.96 RAO 6567,5 VIEL 11.620 PTH 2.04 VHP 6.710 0PA -6.38 RAP 52.01 ECC 1.2246

L-I TJ146 _NJ LAT INJ LONG INJ RT AS( _NJ A$_4TH INJ T_ME PO CST TIM INJ 2 LAT INJ ? LONG

4037.97 -_8.64 175,48 265.83 63.58 19 39 28 3438.0 -37.14 167.43

2860.08 -28,83 86.35 265.82 63.56 I 38 54 2260,1 -32.13 78.31

40_7.97 -28.84 175.48 265.8_ 63.38 19 39 28 343_.0 -32.14 167.43
2860.08 -28.83 86.35 265.82 63.56 1 36 54 2260.1 -37,13 78.31

4037.97 -28,84 175,48 2_5.B_ 63,58 19 39 28 34_8.0 -32.14 167.43

2860.08 -28.83 86,35 _65.82 63.56 I 38 54 2260.1 -32.13 78.31
MI0-COUR_ EWECUTION ACCURACY ORBIT OETERMINATION ACCURACY

_GT 5069.4 SGR 536,1 SG3 197.0 ST 1953.0 SR 473.5 55 513.1

RRT .7394 RRF ,7627 RTF .9134 CRT .9_5! CRS -.9856 CST -.9479

566 5097.7 R23 .1247 RI3 ,9141 LSA 2067.? MSA 172.1 SSA ?3,6

SG1 ej,085.0 SG? 359,8 THA 4.49 ELI 2008.5 EL2 79,5 ALF 13.5!

193?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH DATE FEB 25 1969

HELICXC[NTRIC CONIC

RL 148.10 LAL -.00

RP 108.29 LAP -2._6

RC 166.326 GL 19.84

PLANE TOCENTRIC CONIC

C3 13.252 VHL 3._40

LNCH AZNTH LNCH T_N_

64.J6 18 55 25

J15.84 ; 2 56

64.16 18 55 25

115.84 J 2 56

64.16 J8 55 25

115.84 l 2 56

FLIGHT TIN[ 166.00 ARRIVAL DATE AUG 10 1969

DISTANCE 46?.055

LOc 156.22 VL 26.781 GAL -.82 AZL 87.36 hlCA 238.58 SMA 123.45 ECC .20013

LOP 34.7? VP 37.097 GAP 9.16 A_P 91.38 TAL 183.28 TAP 61.86 RCA 98.74

GP -21.55 ?AL 102.46 ?AP 154.43 [T5 307.63 ZAE 129.00 ETE 198.02 ?AC |44.51

INC 2.6444 VJ 30.086

APO 148.16 V2 34.996

£TC J88.94 CLP-J65.90

OLA 37.60 RAL 44.34 RAD 6567.5 ¥EL IJ.603 PTH 2.03 VHP 6.B09 0PA -4.54

L*! TINE IN| LAT IN| LCNG IN| RT ASC IN| A2'NTH |NJ T]14[ PO (ST TIM

40J4.77 °28.52 173.39 269.48 64.39 20 2 "L_ 3414.8

2870.44 -28.50 87.02 269.47 64,37 J 50 46 2270.4

40;4.77 -28.52 |73.39 269.48 64.39 20 2 20 3414.8

28?0.44 -28.50 87.02 269.47 64.37 I 50 46 2270.4

40]4.77 -28.52 J73.39 269,48 64,59 20 2 20 3414.8

2870.44 -28.]0 87.02 269.47 64.57 I 50 46 2270.4

RAP 53,67 ECC 1,2181

INJ 2 LAT INJ 2 LONG
-31.71 165.32

_31.70 ?8.96

-31.71 165.32

-31.70 78.96

-31.71 165.32

-31.70 78.96

(]IFFEENTIAL CORRI[CTION$ NIO-COL_S_. [XECUTION ACCURACY

TOE 1.2084 TRA -.2778 TC3-6.514! BAU 1.1335 SGT 5159.5 _ 335.0 SG3 194.0

ROE .3018 RRA ,0_99 RC_ -.3220 FAU .04J71 RRT .7237 RRF .7388 RTF .9138 CRT .990§ CRS -.9753

FOE .3059 FRA .34_6 FC3-2.7248 8SP 16358 ,S_ 3167.0 R23 .1073 RI3 .9144 LSA 2024.4 MSA J64.3

BOE 1.2455 BRA .2794 8C3 6.5220 FSP -633 .%i 5|34.0 SG2 366.8 TH/_ 4.3l EL| 1971.5 EL2 63.4

LAUNCH OAT[ rE8 25 1969 F'LIGHT T[NE J68.00 ARRIVAL CATE

WtiELIOCffNTRIC CONIC OISTANC£ 492.796

RL J48.|0 LAL -._ LQ- 156._ VL 26.732 GkL -.40 kZL 87.60 H(A 241.77 SMA J23.15 ECC .L_270 INC 2.3964 Vl 30.086

RP 108.24 LAP -2.JJ LCP 57.97 VP 57.074 GAP 9.43 AZP 9J.J3 TAL 181.57 TAP 63.54 RCA 98.J9 APO 148.J1 v2 35.010

RC J68.41O GL 18.07 GP -20.46 ZAL 99.40 ZAP |35.79 ET5 307.23 ZAE 129._0 ETE J97.20 ZAC J46.79 ETC 188.54 CLP-J66.77
PLAN|:TCCENTR IC CONIC

C3 12.987 VHL 3.604 OLA 36.82 RAL 48.82 RAD 6367.3 VEL I|.592 PTH 2.03 VHP 6.919 DPA -2.84 RAP 55.42 ECC 1,2137
LNCH A_WTH LN(H T_M_ L-I TI_ IN| LAT IN| LONG IN| RT ASC IN| A.TMTH _NJ TIME PO CST TIM IN| 2 LAT IN| Z LONG

65.41 19 I9 43 3991.49 -28.09 17!.27 273,55 63.15 20 26 J5 339J.5 -3J.19 J63.80

114.39 I I4 20 2884.99 -28.06 87.96 273.3_ 65.14 2 2 25 2285.0 -31,18 79.9!

63.41 19 19 43 3991.49 -28.09 _7J.27 275.35 65.15 210 26 15 3391.5 -31.19 163.20

114.59 I J4 20 2884.99 -26.08 87.98 273.35 6_.14 2 2 25 2285.0 -31.18 79,9J

65.4J J9 19 43 3991.49 -28.09 171.27 273.35 65.13 20 26 15 339l .5 -31.19 J63.ZO

114.fl9 I I4 _ 2884.99 -28.08 87.98 _7'3.35 65.14 2 2 25 2285.0 -31.18 79.91

DIFFEENTIAL CORI_ECTJON$ MI0*C(_E E]f_LLa,'_CN ACCURACY CRSIT DETERMINATION ACCURACY

TOE J.J63J TRA -.OgO0 TC3-6.7473 gAU 1.|727 SGT 3_:_07.0 _ 53|.0 ._3 190.3 ST J859.0 SR 474.6 $$ 454.6

ROE .298l RRA .0406 RC3 -.3127 FAU .0399| RRT .7088 RRF .7158 RTF .9151 CRT .9948 CR$ -.9595 CST -.9366

FOE .45|2 FRA .4126 FC3T2.6605 BSP 166J5 _ 3234.0 R23 .0906 R13 .9155 LSA 1965.2 MSA 157.9 SSA 29.2

BOE I .2027 BRA .0988 9C3 6.7346 FSP -623 SGJ 5220.7 SG2 373.6 THA 4.16 ELI 19J8.0 EL2 47,1 ALF 14.26

ORBIT DETERI4|NATION ACCURACY
ST 1914.4 SR 475.3 SS 485.1

CST -.943I

SSA 26.4
ALF J3.83

JUG 12 1969

LAUNCH 0ATE FEB 25 1969 FLIGHT TZNE 170.00 ARRIVAL CATE AUG 14 J969

HELIC_ENTR_C CONIC

RL J48.|O L4L -.00

RP JO8.20 LAP -1.96

RC 170.474 GL J6.3|

PLANE T(_'ENTRIC CONIC

C3 12.832 VHL 3.585

LNCH A_NTH LNCH T]I_

66,79 19 45 |6

113,_1 I 25 1
66.79 J9 45 16

113._1 ! 25 I

66.79 19 45 16
113.21 I 25 |

O|STANCE 498.520

LO,. 156.22 VL 26.683 GAL .04 AZL 87.84 HCA 244.97 SMA 122.85 £CC .2_551 INC 2.1627 VJ 30.0_6

L(_o 41.17 VP 37.051 GAP 9.71 A2P 90.92 TAL J79.66 TAP 64.83 RCA 97.60 _PO J48.|0 V2 35.023

GP -19.48 ZAL 96.17 ZAP 157.05 ETS 306.68 Z_E J29.57 £TE 196,46 ?AC 149._7 ErE 1_8.13 CLP-167.6_

OLA 35,99 RAL 53.36 RA0 6567.5 V_L 11.586 PTH 2.03 VHP ?.042 CPA -1.26 RAP 57.24 £CC 1.2115
L-I T_I,_ _NJ LAT IN| LONG ZNJ R7 AS( IN| A?'NTH IN| T_I_ PO CST TIN IN| 2 LAT _NJ 2 LONG

3967.23 -27.56 169.05 277.43 6_'q 20 5J 23 3367.2 -]0.57 160.98
2904.75 -27.55 89.29 277.42 65.67 2 13 26 2104.B -]0.56 81.23

3967.23 -27.56 169.05 277.45 65.88 20 51 23 3367.2 -]0.57 160.9_

2904.73 -27.55 89.29 277.42 65.87 2 13 26 2]04.8 -]0.56 BI.23

3967.23 -27.56 169.05 277.43 65.88 20 51 23 3367.2 -30,57 J60.9_

2904.75 -27.55 89.29 277.42 65.87 2 13 26 2304.8 -]0.56 8! .23

ClFFERENTIAL CORRECTIONS MI0-CCUR,_ EXECUTION ACCURAC_ ORBIT DETERflINAT_ON ACCURACY

TOE 1.1238 TRA .1057 TC3-6.9048 _AU 1.1874 ,._T 5270.5 5(,R 532.6 SG3 185.5 ST 1803,3 SR 478.8 SS 436._

RCE .2990 RRA .0517 RC3 -,2957 FAU .03755 RRT .6872 _ .6962 RTF .9154 CRT .9972 CRS -.9410 CST -.9330

FOE .4134 FRA .4766 FC3-2.5294 BSP 16646 S_ 5297.3 R_3 .0871 RI3 .9159 LSA 1910.1MS_ 153.9 SSA 32,0

BO£ I ,1629 BRA .1177 8C3 6.9111 FSP -588 .%1 5283.3 _G2 _6.0 THA 3.99 ELl 1865.5 £L2 34.7 ALF 14.84

L_UNCH 0_TE F£8 25 1969 FLIGHT TII,_ 172.[_0 ARK'_VAL CAT£ AUG 16 1969

_LI_ENTRIC C(_N|C

RL 148.10 LAL -.00
RP IO8.16 LAP "J._

RC 172.518 GL 14.57

PLAN[TC_[NTRIC CONI_
C3 12.848 Vl_L 3.584

LNCH A_,.ITH LN_H TIN[
68.34 210 12 12

111.66 I 34 37

68.34 20 J2 12

111.66 | 34 37

68,34 20 12 12

_11.66 | 34 37

LQ. 156.22 VL

LOP 44.37 VP

GP -18.60 ZAL

0ISTANCE _04.227

26.634 GAL .49 ATL 88.06 PiCA

37.029 GAP 9.99 A_P gO.72 TAL

92.79 2AP 1_8,L_2 ETS 305.97 Z_E

248.17 S_ JE2.56 £CC .L:_3856

178.14 TAP 66.31RCA 97.00

129.60 ETE 195.79 ?AC 151.36

OLA 35.|0 RAL 57.94 RAO 6561.5 VEL 11.586 PTH 2.03 VHP 7.175 0PA .21

L-I T_l,l_ |NJ LAT _NJ _ JNJ RT A_C IN' k2'NTH IN| TIN[ PO CST TIN
394|.|8 °26.92 J_.6_ 281.69 66.58 21 17 53 3341.2

29_0.68 -26.9! 91.04 281.68 66.57 2 23 28 2330.7

3941.J8 -26.9"Z 166.66 281.69 66.58 21 17 53 334J.?

29_0.68 -26.9l 91.04 281.68 66.57 2 25 28 23_.7

394i.}8 -26.9_ 166.66 281.69 66.58 21 l? 53 3341.2

29]0.68" -26.9| 91.04 281.68 66.57 2 23 28 2310.7
0WFERENTIAL CORRECTIONS

TC£ l.Ofl|6 TRA .3184 TC3-6.9893 BAU 1.2016

R_£ .2942 RRA .O646 RC3 -.2896 FkU .0360J

FD£ .3430 FRA .5439 rc3-2.4262 _sP 16966

80£ 1.0920 BRA .3249 8C3 6.9953 F,SP -593

INC 1.9407 VJ _(3.086

APO !48.12 v2 35.036
ETC 187.71 CLP-168.47

RAP 59.14 ECC 1.2114
INJ 2 LAT IN| 2 LONC

-29.85 158.6l

-29.84 82.99

-29.85 158.61

-29.84 _2.99

-29.85 158.61

-29.84 82.99

ORBIT DETERMINATION 4C(URACY

ST 1697.9 SR 471.8 5S 394.5

CRT .9967 CRS -.9000 CST -.9153

LSA 1798.7 _SA 157.1 SSA 33.9

ELI 1761.9 £L2 36.9 ALF 15.49

HI0-COJRSE EXECUTION ACCURACY

.%T 5521.5 .%R 529.5 .%3 182.4

RRT .6?78 RRT" .674| RTF .9|6_

SC_ 5347.? R23 .067l R|3 .9171

.%1 5333.6 S62 388.3 THA 3.88

|933



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH DATE FEB 25 1969

H[LIOCENTR|C CONIC

RL |48.|O LAL -.00

RP I08.12 LAP -1.64

RC 174.54G GL |2.86

PLANE TOE£NTRI( CONIC

(3 IZ.981 VHL 3.603

LNCH AZMTH LNCH TIHE

70.11 Z0 40 5!

}09.89 ! 42 29

70.21 20 40 51

109.89 I 42 29

|_O.OO 1 58 22

!10.OO I 28 4

FLIGHT TII4E 174.00 ARRIVAL GATE AUG 18 1969

DISTANCE 509,912

LOt. 156,22 VL 26,586 GAL .96 AZL 88.27 HCA

LOP 47.58 VP 37.0(]7 GAP 10.29 AZP 9(3.55 TAL

GP -17.81 rAL 89.31 ZAP 159.32 ETS 305.|0 ZAE

251.37 SNA 122.27 ECC .21188 INC 1.7282 Vl 30.08(

176.42 TAP 67.79 RCA 96.36 APO 148.17 V2 35.050

1_0,0! ETE 195.19 ZAC 153.61 ETC 187.26 CLP-169.31

CLA 34.12 RAL 62.51 RAO 6567,5 VEL 11.592 PTH 2.03 VHP 7.321 DPA 1.5B RAP 61.10 EC( 1.2136

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A2_ATH IN| TINE PO (ST TIM IN| 2 LA T IN| 2 LONG

)911.92 -26.16 164,00 286.08 67._6 21 46 3 3511,9 -29.00 155.98

2964.37 -26.15 93.32 286.08 67.25 2 31 54 2364.4 -28.99 85.30

5911.92 -26.16 164.00 286.08 67.26 21 46 3 3311.9 -Z9.O0 155.98

2964.37 -26.15 93.32 286.08 67,25 2 31 54 2364.4 -28.99 85.30

2915.96 -27.]8 90.10 286.63 68.68 2 46 58 2316.0 -30.02 81.90

_008.32 -24.94 96.17 285.50 65.83 2 18 12 2408.3 -27.99 88.32

OIFFERIENTIAL CCRRECTIONS

TOE .9755 TRA .5339 TC}-7.0045 BAU 1.2165

ROE .2931RRA .OTTO RE3 -.2790 FAU .D3422

FOE .2871 FRA .6026 FC3-2.2824 BSP 17204

8OE 1,OJ86 BRA °5394 B(3 7,OJOO FSP -583

NZO-COUR._ EXECUTfON ACCURACY CRBZT OETERMINATION ACCURACY

5GT 5379.0 SAR 52_.7 S_3 178.2 ST 1588.8 SR 468.2 SS 364.1

RRT .6644 RRF ,6554 RTF .9191 CRT .99|5 (RS -.8476 CST -.899_

5404.9 R23 .0554 RI3 .9194 LSA 1687.5 MSA 165.6 SSA 34.8
SGJ 5_9D.5 S_.2 _J4.3 THA 3.76 ELi 1655.4 EL2 58,4 ALF 16.31

LAUNCH DATE FEB 25 1969 FLIGHT TIME J76,OO ARRIVAL DATE AUG 20 |969

HELICX:ENTRIC CONIC

RL 148.10 LAL -.(30

RP 108.08 LAP -1.47

RC 176.542 GL 11.17

F_,-AN[ TOCENTR |( CONIC

C3 13.257 VHL 3.641

LNO_ A2'MTH LNCH TIME

72.15 21 11 32
107.85 | 47 59

72.15 21 11 32

]07.85 I 47 59

110.00 3 7 0

110,00 0 55 37

OIrrERENTIAL CORRECTIONS

TOE .8889 TRA .7622 TC3-6.9294 BAU 1,229!

RO£ ,2929 RRA .0904 Re3 -.2659 FAU .O3213

FOE .2324 FRA .6612 FC3-2.1113 BS,P 17401

eOE ,9_59 BRA .7675 BC3 6.9345 FSP -5?0

DISTANCE 5!5,574

LOL 156.22 V_ 26.539 GAL 1.45 AZL 88.48 H_ 254.57 SMA 121.98 ECC .21548 IN( 1,5235 VI ]0.086

LOP 50.79 VP _6.985 GAP 10.61AZP 90.41 TAL 174.71 TAP 69.28 RCA 95.70 AFO 148.27 V2 35.O63

GP -17.09 ZAL 85.76 2AP 1r:_.34 [T$ _04.05 ZAE 130._0 ET£ 194.64 ZAC 155.98 ETC 186.78 CLP-170.14

OLA 33.08 RAL 67.05 RAO 6567.5 VEL 11.604 PTH 2.03VHp 7.478 0PA 2.85 RAP 63.11ECC 1.2182
L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH_ IN| TIME PO CST TIM IN_ 2 LAT IN| 2 LONG

_877.84 -25.28 160.95 290.59 67.93 22 16 I0 3277.8 -28.05 152.97

]007.55 -25.27 96.26 290.58 67.91 2 38 7 2407.6 -28.04 88.28

5877.84 -25,28 160.95 290.59 67.99 22 16 10 3277.8 -28.05 152.97

3007.55 -25.27 96.26 290.58 67.91 2 _8 7 2407.6 -28.04 88.28

1764.85 -30,67 79.57 292.69 74.11 3 53 5 2164.9 -32,54 70.86

3i68.53 -20.11 i06.O9 287.96 61.76 1 48 26 2568.5 -23.72 98.82

MI0-C.C)URSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5428.4 SGR 527.9 SG3 173.6 ST 1471.0 5R 463.7 SS 338.6

RRT .6r_06 RRF" .6381 RTF .9L_09 CRT .9784 CRS -.7727 CST -.8801

568 5454.0 R23 .0470 RI3 .9211 LSA 1568.0 MSA 183.5 SSA 34.2

_| 5439.4 SG2 400.1 7HA 3.64 _LI 1539.6 EL2 91.5 ALF 17.20

LAUNCH 0AtE FEB 25 1969 FLIGHT TIME 178,00 ARRIVAL GATE AUG 22 1969

HELIOCENTRIC CONIC

RL 148._0 LAL -,O0

RP 108.04 LAP -1.29

RC 178.523 GL 9,52

PLANE TO_NTR|C CONIC

C3 13,687 VHL 3.700

LNCH AZNTH LNCH TIME

74.53 21 44 57

105.47 I 50 8

74.53 21 44 57

|05.47 | 50 8
110.00 3 52 0

110.00 0 46 10

DISTANCE 521.21|

LOL 156.22 VL 26,492 GAL 1.96 AZL 88.66 HCA 257,78 SMA 12J,71 £CC .21940 INC 1,3248 vJ 30._86

LOP 54.00 VP 36.964 GAP 10.93 AZP 90.28 TAL 172.99 TAP 70.77 RCA 95.00 APO 148.41 v2 35.076

GP -16.44 ZAL 82,| 7 ZAP 16J.)0 ETS 302.81 ZA£ J_.37 ETE J94,J4 _AC 158.30 ETC J86.24 CLP-J70,96

gLA 31.96 RAL 71.51 RA_ 6567,5 VEL 11.622 PTH 2.04 VHP 7.647 DPA 4.04 RAP 65.18 E(¢ 1.2253

L-I TIME |NJ LAT IN| LONG |NJ RT AS_ IN| AZHTH IN| TINE PO EST TIM |NJ 2 L_T IN| 2 LONG

3836.22 -24.29 157.33 295.17 68.57 22 48 53 3236.2 -26.99 149,39

3063,06 -24.28 1(30.08 295.17 68.56 2 41 ll 2463.1 -26.98 92.14

3836.22 -24.29 157.33 295.17 68.57 22 48 53 3236.2 -26.99 149.39

3063.06 -24.28 100.08 295.17 68.56 2 41 11 2463.1 -26.98 9_.14

2685,69 -32.0G 73.79 297.85 77.29 4 36 46 2085.7 -33.42 64.85

3261.59 -17.02 111.54 291.42 59.90 I 40 32 2661.6 -20.89 104.55

DIFFERENTIAL CORRECTIONS MI0-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7930 TRA 1.0045 TC3-6.7666 BAU 1.2391 S_T 5471.6 _ _27,0 _3 169.0 ST 1354.1 SR 458.2 55 319.6

ROE .2935 RRA .1048 RE3 -.2512 FAU ,0_O43 RRT .6379 RRF ,6223 RTF .9228 CRT .9520 CRS -.6726 CST -.8612

FOE .1793 FRA .7189 F(3-1.9249 8SP 17509 S_8 5497.0 R_3 .0398 RI3 .9230 LSA 1449.1MSA 211,5 SSA 32.3

BOE .8456 BRA 1.0|O(3 8C3 6.7713 FSP -fi55 SGI 5482.0 S_2 405.1 THA 3.54 ELI 1423.2 £L2 133.4 ALF 18.02

LAUNC_ OAT£ FEe 25 1969 FLIGHT T{ME 1_0,0(3 ARRIVAL DATE _UG 24 1969

HELICX:ENTRI( CONIC OISTANEE 526.818

RL 148.10 LAL -.OO LOL 156.22 VL 26.445 GAL 2.49 AZL 88.87 Pl_ 260.99 9AA
RP 108.00 LAP -1,12 LOP 57,21 VP 36.943 GAP I1.28 AI'P 90.18 TkL J71,28 TAP

RE 18G.483 GL 7.93 GP -i5.84 7AL 78.58 2AP 162.19 £TS _101.38 2AE 1_O.53 ETE

PLANETOCENTRIE CONIC

C3 I4._85 V_L 3.779 OLA ]O.77 RAL 75.85 RAO 6567.6 VEL 11.648 PTH 2.04 V/-tP

LNCH A2MTH LNCH TIME L-] TIl4_ |NJ LAT IN| LONG |NJ RT AS( |NJ AZMTH |NJ T|ME

77.42 _ 22 27 3782.1_ -23.21 1_2.79 _99.B0 69.21 23 25 29

102.58 ! 47 15 3135.95 -23.20 105.13 299.80 69.19 2 39 31

77._2 22 22 27 3782._I -23.21 152.79 299.80 69.21 23 25 29

102.58 I 47 15 3135.95 -23.20 105.13 299.80 69.19 2 39 31

JJO,BO 4 3J 3 2624.56 -32.83 69,21 302.8J 79.88 5 14 48
110.00 O 41 45 334|,49 -14.24 116.06 295.17 58.59 ! 37 26

DIFFERENTIAL CORRECTiONS M_D-COUR_ _XECUT_CN A(CURACY

TOE .68|7 TRA 1.2547 TC3-6.5398 BAU 1.2497 5_T 5514.2 SGR 525.1 S_3 164.4
ROE ,2943 RRA ,J395 RC_ -,2_4 FAU .02865 _RT .6256 RRF ,6076 RTF ,9250

FOE .12f14 FRA .7735 FC3-1.7364 BSP 17705 _ 5539.1R_3 .03_0 RI3 ,9251

BOE .7426 _A 1.2604 BC_ 6.5440 FSP -544 S_J 5524.0 S¢,2 408.9 THA 3.43

121.43 ECC .22366 INC 1.1508 Vl _.086

72.27 RCA 94.27 APO 148.59 V2 35.089

193.69 ZAC 160.63 ErE 185.60 CLP-171.77

7.829 OPA 5.|4 RAP 67.30 ECC 1.2351

PO CST TIM IN| 2 LAT IN| 2 LONG

318_.I -25,83 144.90

2535.9 -25.82 97.24

3182.1 -25.83 144.9{7

2535,9 -25.82 97.24

2024.6 -33.87 60.J3
2741.5 -18.29 109.29

ORBIT DETERMINATION ACCURACY

ST 1237,3 5R 450.9 SS 306.5
CRT .9_36 CRS -,5432 CST -._459

LSA 1328,6 MSA 249.6 SSA 29.9

_LJ J_4.1 £L2 183.3 ALF 1_.61

1934



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69

LAUNCH DATE FEB Z_ 1969 FLI_7 TIME IBZ.O0 ARRIVAL DATE AUG 26 1969

HELIOCENTRIC CONIC

RL 148.10 LAL -.OO

RP 107.96 LAP -.94

RC 182.422 GL 6.40

PLANETCX_ENTRIC CONIC

C3 15.065 VHL 3._91

LNCH ATMTH LN_H TIN_
81,21 23 7 40

98.79 I 35 28

IE_3.00 2 23 23

I00.00 1 6 22

110.00 3 6 32
liD.DO O 39 42

0IFFERENTIAL CORRECTIONS

TDE .§601 TRA 1.5174 TC3-6,2467 BAU 1.2589

ROE .2962 RRA .1348 RC3 -.LP204 FAU .02690
FOE .O731 FRA .8_69 FC3-1.5457 BSP 17864

BOE .6336 BRA 1.5234 6C3 6.2506 FSP -530

OISTANCE 532.393

LOL 156.22 VL 26.399 GAL 3.05 AZL 89.06 HCA 264.20 SNA 121.16 ECC .22828 INC .9400 Vl 30.086

LOP 60.42 VP 36.922 GAP 11.64 4ZP 90.10 TAL 169.57 TAP 73.77 RCA 93.50 APO 146.82 V2 35.102

GP -15,30 Z4L 75,03 Z4P 163.03 [TS 299,74 ZA£ 130,67 ETE 193,28 Z4C 162,97 ETC 184.84 CLP-172.58

OL4 29.34 RAL 80.04 RAD 6567.6 VEL 11.661PTH 2.05 VHP 6.025 DP4 6.16 RAP 69.46 ECC 1.2479

L-; TINE |NJ LAT INJ LONG INJ RT AS( INJ A2_4TH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG
3703,14 -22,04 146,43 304,45 69,82 24 9 23 3103,1 -24.59 138,39

3238.58 -22.03 112.31 304.45 69.81 2 29 26 2638.6 -24.68 IO4.46

_065,26 -24,99 102,O"Z 305,53 73.03 3 14 46 2485,3 -27,07 93,84

3331.70 -19.15 117.98 303.22 66.60 2 I 54 2731.7 -22.15 110.47
2573.99 -33.37 65.37 307.64 82.10 5 49 26 1974.0 -34.10 56.20

3415.73 -11.56 1_.15 299.06 37.61 I 36 38 281§.7 -15.76 113.56
MID-COURSE EXECUTION ACCURACY ORBIT OETER_4INATICN 4CCUR4CY

SG7 5552.2 SGR 522.4 SG3 159.8 ST 1140.8 SR 44£.7 SS 302.3

RRT ,6139 RRF ,3957 RTF .9272 CRT .8224 CRS -.3951 CST -.8435
S_ 5576.7 R_3 .0_71RI5 .9273 LSA 1225.1MSA 295.2 SSA 27.3

SGI 5561.5 SG2 411.7 THA 5.52 ELl 1200,0 EL2 239.4 4L.F 18.46

L_UNCH DATE FEB 25 1969 FLIGHT TINE 184.00 ARRIVAL DATE AUG 28 1969

H[LIC_ENTRIC CONIC

RL 148.10 LAL -.00

RP 107.92 LAP -.75

RC 184.340 GL 4.94

PL4NETCX_ENTRIC CONIC

C3 16.O48 _ 4.006
LN(H 42'MTH LNCH TINE

90.OO 0 53 14

90.00 O 25 53

100.00 3 23 20

IOO.OO 0 38 28

110.00 5 39 16

110.00 0 39 1

OISTANCE 537.930
LCI. 156.22 VL 26.354 GAL 3.63 AZL 89.25 NCA 267.42 S_4A 120.90 £CC .23331 INC .7513 VI 30.086

LCP 65.64 VP 36.901 GAP 12.03 AZP gO.05 TAL 167.87 TAP 75.29 REA 92.69 APO 149.10 V2 35.114

GP -|4.61ZAL 71.55 ZAP 163.81ET$ 297.88 ZAE 130.B0 £TE 192.90 ZAE 165.30 ETC 183.86 CLP-173.39

OLA 28.27 R/I. 84.05 RAO 6567.6 VIEL 11.725 PTH 2.07 VHP 8.233 OPA 7.10
L-! TINE INJ LAT |NJ _ ZNJ RT A_ INJ AZMTH INJ TIHE PO C$T TIN

3440.77 -21.82 127.07 309.48 71.50 I 50 35 2840.8

3529.49 -19._0 132.79 3(]8.7'0 69.33 I 24 42 2929.5

2956.76 °27.24 93.14 311.14 77.19 4 12 57 2356.8

3488.74 -14.64 127.46 306.36 63.65 1 36 36 2888.7

2551.29 -33.72 62._ 312.39 84,01 6 21 27 1931.3

3486.97 -8.94 124,00 303.03 56.87 1 37 8 2887.0

DIFFERENTIAL CX_RECTIONS

TDE .4260 TRA 1.7931 TC3-5.6993 BAU I .2665

ROE .2986 RRA .1SO8 RE3 -.L:_335 FAU .02518

FOE .0_21FRA .8795 r(3-1.5581BSP 18020

BOE .5219 _A 1.79<35 Be3 5.9028 FSP -518

RAP 71.66 ECC 1.2641
INJ 2 LAT INJ 2 LONG

-24.15 119,17

-22.43 125.11

-28.73 84.65

-16,06 120.34

-54.16 52.87

-13.24 117.54

ORBIT DETERt4INAT|ON ACCUR4EV

ST 1076.1 SR 433.4 SS 306.6

CRT .6997 CRS -.2416 CST -.8590

LSA 1149.7 M54 342.8 SSA 24.8

ELI 1121.4 £L2 297.2 4LF 16.97

MIO-_SE EXECUTION ACCURACY

SGT 5585.3 S6R 516.7 sG3 155.2

RRT .6025 RRF .3805 RTF ,9294
5609.3 R25 .0219 R13 .9295

S_1 5594.0 SG2 415.5 THA 3.22

LAUNCH 0ATE FEB 25 1969 FLIGHT TINE 186.00 ARRIVAL 0ATE AUG 30 1969

HELIOCENTRIC CONIC OISTANC£ 543.425

RL 148.10 L4L -.OO LOL 156.22 VL 26.309 GAL 4.25 AZL 89.44 HCA 270.63 5MA 120.64 ECC .23877 IN( .5634 Vl 30.086

RP 107.88 LAP -.56 LOP 66.85 VP 36.881 GAP 12.43 AZP 89.99 TAL 166.18 TAP 76.82 RC4 91.83 APO 149.44 V2 35.126

RE 186.236 GL 3.56 GP -14.36 ZAL 68.16 ZAP 164,53 ET5 295.78 ZAE 130.92 ETE 192.55 2AC 167.64 ETC 182.56 ELP-174.19

PLAN[TOCENTRIC CONIC

C3 17.259 VML 4.154 0L4 26,99 RAL 67.86 RAO 6567.7 VEL

LNOd AZMTH LNCH TTNC L-I TINt INJ LAT

90.00 2 10 49 3253.43 -25.32

90.00 23 34 53 3750.18 -15.95

1OO.OO 4 6 22 2880.94 -2B.27

IOO.OO O 25 58 5597,91 -11,25
II0.00 6 9 37 2495.23 "%33.94

110.(30 0 39 11 3556.38 -6.54
DIFFERENTIAL CORfi_ECTION$

TOE .2907 TRA 2.0866 TC3-5.5022 BAU 1.2705

ROE .3022 RRA .1676 RE3 -.1853 FAU .02542
FOE -.0252 FRA .9355 FC5-1.1749 BSP 18077

BOE .4193 BRA 2.0933 BC3 5.5055 FSP -502

11.775 PTH 2.08 VHP 8.461 0PA 7.97 RAP 73.90 ECC 1.2840

INJ LONG INJ RT A$C INJ A_47H INJ TIN(_ PO CST TIN INJ _ LAT |NJ 2 LONG

114.46 315.53 76.88 5 5 2 2655.4 -26.87 106.14

146.34 311.38 65.11 24 37 24 3150.2 -17.19 159.16

87.74 316.21 79.85 4 54 23 2280.9 -29.38 79.11

133,79 310,01 62.12 ! 25 55 2997.9 -14.89 126.89

59.29 317.05 85.65 6 51 J3 1895.2 -34.17 50.05

127.69 307.05 56.34 ! 38 28 2956.4 -10.72 121.34

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNIN4T_ON ACCURAC_

._,T 5611.6 SGR 514.5 SG3 1_O.7 ST 1057.4 $R 424.0 SS 318.S

RRT .59"19 RRF .5691RTF .9514 CRT .5425 CRS -.1050 (ST -.8897

S_ 5635.1R_5 .0184 R13 ,9515 LSA 1119,4 M:_ 382.0 SS4 22.7
5GI 5619,9 SG2 414,1 THA 3,12 ELI 1085,1 £L2 347.2 ALF 13.70

LAUNCH DATE FEB 25 1969 FLIGHT TINE 188,00 ARRIVAL GATE 5EP 1 1969

I-flELIOCENTRIC CONIC

RL 148,10 LAL -.OO LQ. 156,22 VL

RP IO7.8_ LAP -.37 LOP 7'0°07 VP
RC 188.109 GL 2.27 GP -15.95 ZAL

PLANETO_ENTR_( CONIC

C3 18.725 VHt. 4.327 0LA 25.71RAL

LNCH A2"NTH LNC_ TINE L-I TINE _NJtLAT
90.00 2 55 45 3170.10 -26.48

90.00 23 18 51 3871,53 -10.36
100.00 4 42 46 2825.09 -28.87

100.00 0 18 27 3691.78 -B.2l
110.OO 6 37 48 2465.14 -34.07

110.00 0 39 55 3624._0 -3.73

DIFFERENTIAL CORR1ECTION$

TOE .1406 TRA 2.3_05 TE3-5.0_1 _NJ 1.2744

K_3E .3061 RRA .1845 RC3 -.1677 FAU .02180

FOE -.O724 FR4 ._50 FC3-1.0079 BSP 18219

BOE ,3369 BRA 2.3976 BC5 5.0909 FSP -491

01STAN(£ 548.872

_,265 GAL 4.89 AZL 89,62 H_A 273.85 S_A 1_0.38 ECC ,24471 INC .3751 VJ 30.086

36,861 GAP 12,87 A2P 89,97 TAL 164,51 TAP 78,36 RE4 90.92 APO 149.84 V2 35.138

64,89 2AP 165.19 £TS 295,44 2AE 131.02 ETE 192.23 2AC 169.97 ETC 180,69 CLP-175,OO

91.50 RA0 6567.8 Vl_L 11.837 PTH 2.10 VHP 8.705 DPA 8.76 RAP 76.17 ECC 1.30_2

_NJ LONG INJ RT AS( INJ A2_47H INJ TII,_ PO (ST 71M INJ 2 L4T INJ 2 LONG
108.64 520.62 79.57 3 48 35 2570,1 _27.6fl 100.17

153.45 314.97 65.50 24 23 22 3271.5 -13.84 146.50

85,69 521,06 81.90 5 29 51 2225.1 -29,69 74.99

139.10 515.83 61.16 J 19 59 _091.8 -12,00 132.36

56,95 321.65 87.05 7 18 54 1965.1 -34.11 47.70

131,27 511.09 56,00 I 40 1B 3024.5 -8,19 124.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4C¢

,%T 5656.1 _ 508,8 :?_3 146.2 ST 1078.3 $R 413.5 $s 535,0
RRT ,5812 RRF .5574 RTF .9337 CRT .5628 CRS .018_ CST -.9227

SG8 5659.1 R23 .0144 RI3 .9338 LSA 1131.9 MSA 405.4 SSA 20.8

SGI 5643,9 S_2 413.4 THA 3,02 ELl 1090,2 EL2 381.1 ALF 9.03

1935



JPL TM 3.3-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69,

LAUNCPJDATE FEB 25 1969

HEL IO_ENTRIC C(_ll C
RL 148.10 LAL -.00
RP 107.81 LAP -.18
RC 189,959 GL 1,07

PLAN[ T_ENTRIC CONIC

C3 ZO.483 VHL 4.528
LN(.H ATNTH LP_H T_I_

90.00 332 33
90.00 23 9 15

I00.0_ 5 14 53

IO0.00 0 13 32
110.00 7 3 58
110.(30 0 40 57

FLIGHT TIME 190.00 ARRIVAL DATE 5EP 3 1969

0ISTAN(E 554.263

LOL 158.22 VL 26.221 GAL 5.57 ATL 89.81H(A 277.01 _A 1213.13 [CC .25J19 IN( .1852 VI 30.086
LCP 73.29 VP 56.840 GAP 13.33 A2P 89.98 TAL 162.83 TAP 79.92 RCA 89.96 APO 150.31 V2 35.150
GP -13.58 ZAL 61.73 ZAP 163.B0 ETS 290.63 ZAE 131.11ETE 191.94 ZAC 172.29 ETC 177.73 CLP-175.81

OLA 24.44 RAL 94.91RAO 6567.8 VEL 11.911PTH 2.12 VHP 8.967 OPA 9.49
L-[ TIME INJ CAr INJ LONG INJ RT A_C ZNJ A2'NTH [NJ TfNE_ PO CST TIN
3111.77 -27.13 104.49 325.46 81.33 4 24 25 2311.8
3972.41 -7.24 139,22 318.76 62.55 24 13 27 3372.4
278J .83 -29,23 _P_.33 325.77 83,32 6 J 13 2JBJ.B
3777.58 -3.37 143,88 317.74 60.55 1 16 29 3177.6
2440.59 -34.14 55.03 326.19 88.16 7 44 _8 1840.6
3691.58 -I.19 134.78 315.15 55.84 I 42 29 3091.6

OIFFER1ENTZAL CORRI[CTICN5

TOE -.O16G TRA _.7109 TC3-4.6377 BAU 1.2761
ROE .3110 RRA .ZOJ6 RC3 -.1499 FAU .02021
FOE -.1174 FRA I.O371FC3 -.8341 6SP 18336

BOE .3114 BRA 2.7184 EC3 4.6601VSP -478

NZ0-CCURS4[ E_CUTION ACCURACY
S_T 5633.5 _,R 502.0 SG3 142.0

R_T .5708 _I r .5464 R_ .9361

5677.8 R23 .0112 RI3 .9362
•%1 3662.8 _2 411.7 THA 2.92

RAP 78.47 ECC 1.3371
fNJ 2 LAT INJ Z LONG

-28.02 95.94
-10.86 152.41
-29.83 7J.78

-9.25 137.24
-34.02 45.79

-5.67 128.55
ORBIT DETERNINATION 4CCURACV
ST 1138.2 _ 402,6 SS 354.9
CRT .1907 CR$ .1196 CST -.9501
LSA 1189.6 HSA 409.9 SSA 19.2
ELI 1141.1 £L2 394.2 ALF 4,38

LAUNCH OATE FEB 25 19_9 FLIGHT TIME 192.00 A_|VAL OATE SEP 5 1969

HELIC(ENTRIC CONIC
RL 148.10 LAL -.OO
RP 107.78 LAP .O1
RC 191.786 GL -.04

PLANETOCENTRI( CONIC
C3 L_d.573 VHt. 4.731
LNO_ AZNTH LNC_ TIME

90.00 4 4 31
_10.oo 23 2 48

WO.OO 3 43 45
100.00 O 10 12

110.00 7 28 12
110.00 0 42 14

DISTANCE 559.590

LCt 156.22 VL _,178 GAL 6.28 AZL 90.01HCA 280.30 SMA 119,89 ECC .25825 r_ .DO00
LOP 76,32 vP 36,8_ GAP J3.8_ AZP 90,00 TAL 161.21 TAP 81.30 RCA 98.93 APO 150.g5
GP _13.23 2AL 58.77 ZAP 166,35 ETS _P87.95 2AE 151.19 ETE 191.66 2AC.174.57 ETC 172.32

OLA 23.i9 RAL 98.11RAO 6567.9 VEL 11.998 PTH 2.14 VHP 9.251 0PA 10.14 RAP 00.78 ECC 1.3715

L-I TINE XNJ L.&T INJ LONG _NJ RT A.._ rNJ A2_4TH INJ TIH(_ PO ¢ST T|M INJ 2 LAT INJ 2 LONG
3067.99 -27.33 101,35 330.13 83.08 4 55 39 2468.0 -28.20 92.75
4063.03 -4.37 1_4.33 322.63 61,99 24 10 31 3463.0 -8.08 157.62
2748.05 -L_3.48 78.05 330,38 84.81 6 29 33 2148.0 -_9.e9 89._7
_38.210 -_.65 148.33 3_1,_ 60.21 1 14 _0 3258.2 -6.60 141.76
24_1.27 -_4.17 53.53 330.68 69.05 B 8 33 1821.3 -33.93 44.29
3737.74 1.34 138,23 319.19 55.84 I 44 52 3157.7 -3.15 132.02

ORbiT OETERNINATION ACCURACY
ST 1225.5 5R 391.5 ss 376.5
CRT .0426 CRS .1997 CST -.969J

LSA 1278.9 MSA 401.O SSA .17.9
EL1 1223.6 EL2 391.1ALF .87

OZFFER[NTIAL C.ORgIECTIONS

TOE -.18!1 TRA 3.0484 TC3-4.LPZ39 8AU 1._133
ROE .3167 RRA .2169 RC3 -.1325 _AU .01866
ro£ -.1604 rRA 1._9 re3 -.71_6 8SP 18443
BOE .36_8 BR_ 3.0562 BC3 4.LPZ60 FSP -46_

1410-_SE E_ECUTICN ACCURACY
SGT 5670.3 _ 494,1 SG3 137.8
RRT .5605 RRF ,5358 RTF .9387
S_ 5691.B RZ3 .0084 R13 .9387
SGI 5677.1 SG2 408.8 THA 2.81

Vl 30.086
V2 35.16t
CLP-176.82

LAUNCH 0ATE FEB 25 1969 FLIGHT TIME 194.00 ARRIVAL OATE SEP 7 1969

h_LIO(ENTRIC CONIC
RL 148.10 L4L -.G_
RP 107.75 LAP .20
RC 193.588 GL -1.06

PLAN[TO(ENTRIC CONIC
C3 25.046 VHL 5.005 0LA 21.99 RAL I01.I0 RAO 6368.0 VEL
LNCH A_NTH LNCH T11,t[ L-I T_I_ INJ LAT

90.OO 4 32 55 3034.70 -27.78
90.00 22 58 15 4147.213 -1.67

I0O.OO 6 9 53 2722.04 -29.62

I00.00 O 7 54 3935.09 -.05
lID.DO 7 50 _7 2406.89 -34.18
110.00 0 43 40 3823.OO 3.83

DIFFERENTIAL CCRRECTICNS
TOE -.3487 TRA 3.4088 TC3-3.7891 _AU 1.2694
_o( .3235 RRA .2_ RC3 -.1152 FAU .01708
F0E -.L_)01FRA 1.1451FC3 -.5905 8SP 18437
BOI[_ .4757 BRA 3.4170 6C3 3.7909 FSP -451

DISTANCE 564.842
LOL 156.22 VL Z6.135 GAL 7.04 ATL 90.20 HCA 283.52 S_IA
LOP 79.74 VP 36._00 GAP 14.35 AZP 90.05 TAL 139.59 TAP
GP -12.92 ZAL 55.94 ZAP 166.83 ETS 284.78 ZAE 131.25 £TE

119.65 £CC .26596 _NC .2036 vJ 30.086
83.11RCA 87.82 APO 151.47 v2 35.17_

191.41 ?AC 176,73 ETC 159.56 CLP-177.44

12.101PTH 2.17 VHP 9.559 0PA 10.73 RAP 83.12 ECC 1.4122
INJ LONG INJ RT A_ |NJ A214TH |NJ T|M_ PO CST T|N INJ 2 LAT INJ 2 LONG

98.95 334.72 84.26 5 23 29 2434.7 -28.28 90.3_
169.04 326.55 61.73 24 7 23 3547.2 -5.43 162.38
,76.13 334,91 85.81 6 53 15 2122.0 -29.89 87.33

152.55 325.65 60.11 I 13 30 3335.1 -4.02 146.07

_2.40 333.J2 89.72 8 30 44 1806.9 -33.84 43.18
141.64 323.24 56.01 I 47 23 3223.0 -.66 135.43

NI0-COUR_ EXECUTION ACCURACY ORBIT OETERM|NAT_ON ACCURACY
SGT 5679.6 SGR 485.4 5G3 133.9 ST 1329.1 SR 380.6 5S 398.4
RRT .5_03 _ .3_63 RTF .9413 CRT -.07_O CRS .2596 CST -.98ll

5700.3 _3 .006_ R13 .9413 LSA 1386.0 HSA 385.8 SSA 16.7
SGI 5_5,9 _2 404.8 THA 2.71 £L1 1329.5 £L2 379.5 ALF |78.70

LAUNCH OATE FEB 25 1969 FL|GHT TIME 196.00 ARRIVAL DATE S£P 9 1969

H_L|C(ENTR|C CONIC OISTAN_E 370.006
RL 148.10 LAL -.00 LOL 136.22 VL 26.09_ GAL 7.83 AZL gOAl HCA 286.75 S_A 119.41 ECC .27439 INC .4060 VI _O.O66

RP 107.71 LAP .39 LOP 82.97 VP 36.780 GAP 14.92 A21_ 90.12 TAL 158.00 TAP 64.75 RCA 86.64 APO 152.18 V2 35.182
RC 195.366 GL -1.99 GP -12.63 7AL 33._8ZAP 167.25 ET_ 281.32 2AE 131.29 ET£ 191.16 ZAC 178,27 ETC 115.87 CLP-178.Z6

PLANErOCENTRIC CONIC
C3 27.965 VHL 5.288 DL_ 20.83 RAL 103.88 RAO 636_.1 V[L 12.220 PTH
LNO-I A_4TH LNCH T|ME L-| T|NE _NJ LAT INJ LONG INJ RT A_

90.00 4 38 26 3009,78 -27.93 97.14 339.21
g_.O0 22 54 57 4228.77 .90 173.47 330.49

100,00 6 33 _J 270_.74 o29.71 74.70 339.36
I(30.00 0 6 21 4009.04 2.46 1_6._ 329.63
i10.00 8 11 19 239?.19 -34.18 51.65 339.51

11o.00 O 43 10 _7.56_ 6.27 143.02 327.21
0IFFERENTIAL CCRR_CTIONS

TDE -.3278 TRA 3.7847 TC3-3.3759 B_J 1.2627

ROE .3309 RRA .2532 RC3 -.0992 FAU .01562
FOE -.23_ FRA 1.2002 re3 -.4837 8SP 18526
8OE .6230 _A 3.7931 8C3 3.3774 FSP -440

2.L_O VHP 9.894 OPA 11.26 RAP 85.47 ECC 114602
INJ A_TH INJ TIME FO CST TI_ |NJ 2 LAT INJ _ LONG

85.13 5 48 36 2409.8 -28.3J 68.50
61.70 24 3 24 5626.8 -2.89 166.84
86.55 7 18 42 2102.7 -29.87 65.90
60,20 I 13 10 3409.0 -I;52 I_0.08
90.17 B 51 I6 J797.2 -33.78 42.42
56.33 1 49 57 3287,4 l,SO 13_.7_

H|O-COUR_I_ EXE_CUTIQN ACCURACY CRB|T 0ET[IRt4INAT|ON ACCURACY
.,%T 5685.5 SGR 475.1 SG3 1_3.0 ST 1439.1 SR 369.2 ss 420.5

RRT .5398 _ .5!60 RTF .9442 CRT -.1671 CRS .3102 CST -.9883
5705.4 R23 .0048 R13 .9443 LSA 1499.5 MSA 367.8 $54 15.7

•%1 5691.3 SG2 399.6 THA 2,59 ELi 1440.5 EL2 363.7 ALF 177.36

J936



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE F[6 Z5 1969 FLIGHT TIME I98.00 ARRIVAL CAT[ SEP II 1969

HELIL_CENTRIC CL'_IC 01STANCE 575.068

RL 148.10 LAL -.00 LOL 156.22 VL 26.052 GAL 8.71 AZL 90.62 HCA 289.98 SMA II9.18 ECC .28364 INC .6153 V! 30.086

RP 107.68 LAP .58 L(_° 86.20 VP 36.761 GAP 15.54 AZP 90.21 TAL 156.44 TAP 86.42 RCA 85.]8 APO 152.98 VZ 35.192

RE 197.118 GL -2.83 GP -IZ.36 ZAL 50.78 lAP 167.61 ET5 277.58 ZAE 131.31ETE 190.93 ZAC 177.50 ETC 51.73 CLP-179.I0

PLANE TC_CENTRIC CONIC

C3 _1.404 VHL 5.6[]4 CLA I9.73 RAL I06.47 RAC 6568.3 VEL 12.360 PTH 2.23 VHP I0.258 0PA I1.72 RAP 87.82 ECC 1.5168

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LCW_IG

90.00 5 21 30 2991.87 -28.03 95.84 343.62 85.80 6 lI _2 2391.9 -28.32 87.19

90.00 P2 52 30 4302.76 3.35 177.72 334.44 6|.87 _4 4 I3 3702.8 -,44 17I .08

100.OO 6 55 19 2689.33 -29.76 73.71 34].74 _7.07 7 4_ 9 2089.3 -29.85 64.90

1_0,00 0 5 18 4080.53 4.87 I60.54 333.60 60.47 I I3 18 3480.5 .90 J54.00

110,00 8 30 24 2391.86 -34,18 51.23 343,85 90.41 9 10 16 1791.9 -33.75 42.01

11_.00 0 46 42 3950.77 8.65 148.39 331,28 56.80 I 52 33 335_.8 4.2_ 14_.10 '

OI_L,LN TAL CCRRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT CETER_IINATION ACCURACY

TOE -.7143 TRA 4.1827 TC3-2.9814 BAU I._5_ S6T 5686.9 5GR 463.6 _3 126.3 ST 1549.6 SR 357.8 SS 442.1

ROE -3392 RRA .2696 RE5 -.0842 FAU .01420 RRT .5281RRF .50§4 RTF .9474 (RT -.2404 CRS .3508 C$T -.9927

FOE -.2781 FRA 1.2570 rc3 -.3916 _SP |8600 $68 5705.7 R_3 .0031 R13 ,9474 LSA 1613.2 MSA 349.4 SSA 14.8

606 .7907 _RA 4.1914 _03 2.9826 FSP -429 S61 5692.2 562 393.3 THA 2.48 ELI 1552.1 EL2 346.7 ALF 176.66

LAUNCH CAT6 FEB 25 I'>69 FLIGHT TIME _.00 ARRIVAL CATE 5EP 13 1969

HELIC(ENTRIC CONIC DISTANCE 580.008

RL 148 .I0 LAL -.00 LOL 156._2 VL 26.012 GAL 9.63 AZL 90.83 HCA 293.21 SMA I18.96 ECC .29380 INC .8336 V! 30.086

RP 107.66 LAP .77 LOP 89.43 VP 36.741 6AP 16.22 AZP 90.33 TAL 154.92 TAP 88._3 RCA 84,0J APO 153.90 V2 35,201

RE 198.846 GL -3.59 6P -IZ.I_ ZAL 48.45 ZAP 167.88 ETS 273.56 ZAE 131.31ETE 190.72 ZAC 175.49 ETC 31.67 CLP-179.96

PLANIETOCENTRIC CONIC

C3 35.454 VHL 5.954 CLA 18.69 RAL 108,86 RAO 6568.4 VEL 12.523 PTH 2.27 VHP 10.657 CPA 12,11 RAP _].18 ECC 1.5835

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT A_ INJ AZMTH INJ TIME PO CST TIN INJ _ LA T INJ _ LONG

90.00 5 42 _6 _980.03 -_8.09 94.98 347.95 86._3 6 32 6 2380.0 -28.3I 86.32

90.00 2_ 50 4! 4375.77 5.68 181.8_ 338,39 62.21 24 3 36 3775.8 1.9_ 175.16

100.00 7 15 6 2681.2'0 -_9,79 73.10 348.06 87.39 7 59 47 L:_081.2 -29.83 64.30

100.00 0 4 37 4149.83 7.18 164.39 337.57 60.91 I 13 47 3549.8 3.25 157,81

II0.00 8 47 58 2390.63 -34.18 51.13 348.J6 90.47 9 27 49 1790.6 -33.74 41.97

110.00 0 48 14 4013.17 10.95 151.75 335._9 57.42 1 55 7 3413._ 6.58 145.39

CIFFERENTIAL CORRECTIONS MIC-COURg:_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -.908_ TRA 4._O54 TC3-2.6091BAU 1.2371 SGT 5683.6 _ 450.9 503 122.8 ST 1656.0 $R 346.3 $S 463.2

ROE .3484 RRA ._851 RC3 -.0702 FAU .01_80 RRT .5158 _ .4945 RTF .9507 CRT -.2978 CR$ .3834 CST -.9953

F06 -.315_ FRA 1.3165 FC3 -.3127 85P I8665 568 5701.5 R_3 .0021 RJ3 .9508 LSA 17_.3 MSA 33I .8 $SA 14.0

BOE .972H BRA 4.614_ BC3 2.6100 FSP -418 561 5688.4 S_ 385.9 THA 2.35 ELI 1659.3 EL_ 329.9 ALF 176.29

LAUNCH CATE FE_ 25 1969 FLIGHT TI_E 202.00 ARRIVAL GATE SEP 15 1969

HELIL_ZENTRIC CC_[C

RL 148,10 L4L -.00 LOL 156,72 VL

RP _07.63 LAP .95 LOP 9_.66 VP

RC _00._49 GL -4.28 GP -II.89 ZAL

PLANE TL-_ENTRIC CONIC

C3 40.230 VHL 6,343

LNCH AZMTH LNCH TIME

_].OO 6 I 26

90.00 22 49 18

100.00 7 33 8

100.00 0 4 13

I10,00 9 4 6

110.00 0 49 44

CIFFERENTIAL CORRECTIONS

TCE-1.1066 TRA 5.0595 TC3-_.2558 BAg I._136

ROE .3588 RRA .2998 RC3 -.0572 FAU .01136

FOE -.3500 FRA 1.3804 FC3 -.2444 85#' 18948

BCE 1,1633 BRA 5,06_4 _C3 _.2565 FSP -404

CISTANCE 584.804

25.972 GAL 10.62 AZL 91.06 HCA 296.44 SMA 118.74 ECC .30499 INC 1.0628 V! 30.086

36.721 GAP 16.95 A_P 90.47 TAL 153.45 TAP 89.89 RCA 8_.52 APO 154.95 v2 35.209

46.28 lAP 168.08 ET5 269.29 ZAE 151.29 ETE I_.50 7AC 17}.29 ETC 24.37 CLP 179.17

CLA 17.70 RAL I11.07 RAC 6568.5 VEL 12.712 PTH 2.31 VHP 11.094 OPA I2.45 RAP 92.53 ECC 1.6621

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LL%NG

2973.52 -28.11 94.50 35_,21 86.46 6 50 59 2373.5 -28.3i 85._4

4446.15 7.90 185.80 34Z.32 61.7_ 24 3 25 3846.2 4.18 I79.09

2677.79 -29.80 7_.85 35_.31 87.52 8 17 46 Z077.8 -Z9.82 64,05

4217.11 9.39 J68.16 341.51 61.49 1 14 30 3617.1 5.5I 161.53
2393.17 -34.18 51.33 35_.41 90.35 9 43 59 I793.2 -33.75 42.II

4074.50 13.18 155.10 339.28 58.17 I 57 39 3474.5 8,88 148.65

MID-COURSE EXECUTION ACCURACY _IT CETERMINATION ACCURACY

_T 5674.9 56R 437.2 £,(;3 I19.4 ST 1754 .5 SR 335.1 SS 483.3

RRT .50_9 RRF .4836 RTF .9543 CRT -.3419 CRS .4081 CST -.9970

$68 5691.7 R_3 .0018 R13 .9543 L$A |823.3 MSA 315.5 SSA I3.5

,SGI 5679._ $62 377.6 THA _.23 ELI 1758.3 EL2 314.2 ALF 176,14

LAUNCH CATE FEB 25 I'_69 FLICh_T TIME _4.00 ARRIVAL CA rE SEP I7 1969

HELIOCENTRIC CONIC CISTAN_E 589.4_6

RL 148.]0 LAL -.0(] LCI. 156.22 VL 25.933 GAL 11.C_ AZL 91.31 M_A 299.67 _MA 118.52 ECC .31734 INC 1.3054

RP 107.6(1 LAP 1,13 LOP 95.90 VP 36.70I GAP ,I7.76 AlP 90.65 TAL I52.04 TAP 91.71 RCA _0.9I APO 156.J3

RE 202.227 6L -4.90 GP -11.69 ZAL 44.28 ZAP 168.19 ET5 _64.79 ZAE 131.23 ETE 19(1.30 7AC 171 .06 ETC 20.73

PLANE TL-_ENTRIC CONIC

C3 45,874 VHL 6.773 OLA 16.78 RAL JJ3.11 RAO 6568.7 VEL 1_.93_ PTH _.36 VHP 11.575 CPA 12.73 RAP 94,87 ECC 1.7550

LNCH AZMTH LNCH TIM([ L-[ TIME INJ LAT INJ LCNG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL"INi_

90.00 6 18 41 2971.70 -_8.1_ 94.37 356.40 86.53 7 8 13 2371.7 -28.31 85.7!

_-Xq.O0 22 48 16 4514.11 10.610 189.69 346._4 63.37 24 3 31 3914.1 6.34 182,92

100.00 7 49 34 2678.61 -_9.80 72.91 356,50 87,49 8 34 13 L_078.6 -29.83 64.II

100.00 0 4 0 4ZSZ.43 IJ.49 171.88 345,46 6_.ZI ] 15 Z3 3682.4 7.68 165.16

IlO.O0 9 18 53 2399.17 -34,18 51.80 356.61 90.08 9 58 52 1799.2 -33.79 42.58

_IO.O0 0 51 II 4134.63 15.31 158.46 343,24 59.06 _ 0 6 3534.6 11.I0 151.89

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

S_T 5664.1 $GR 421.9 SG3 116.1 ST 1845.5 SR 323.7 SS 503.7

RRT ,4877 RRF .4703 RTF .9579 CRT -,3803 CRS ,4318 CST -,998!

5(;8 5679.8 R_3 .0013 RI3 .9579 LSA 1916.9 MSA 299.5 SSA 12.6

SGI 5667.9 $62 36_.I THA 2.09 ELI 1849.7 EL2 298.7 ALF 176.08

70E-1.3184 TRA 5.5390 TC3-1.9371 8AU 1.1884

ROE .3699 RRA .3125 gc3 -.0458 FAU .01001

FOE -.3860 FRA 1.4463 FC3 -.1889 8_P 18646

80£ 1.3693 8RA 5.5478 8C3 1.9377 FSP -393

Vl 30.086

v2 35.217

CLP 178.27

1937



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 4, 1968-69,

LAUNCH CATE FE6 75 1969 FLIGHT TIME 206.00 ARRIVAL CArE SEP 19 1969

HELICK:ENTRIC CONIC

RL 148 .I0 LAL -.00 LL'¢ 156.22 VL

RP I07._8 LAP 1.31 LOP 99.14 VP

RC 203.880 GL -5.46 GP -JI.49 ZAL

PLANE TL'X:ENTRIC CONIC

C3 52.563 VHL 7.250

LNCH AZMTH LNCH TIME

_l.O0 6 34

_I.00 22 47 29

I00.00 8 4 31

IO0.O0 0 3 55

110.00 9 32 22

llO.OO 0 52 33

cIrrERENTIAL 6CRRECTIC_5

TCE-I.5405 TRA 6.0521 TC3-1.6428 BAU 1.1547

RDE .3821RRA .3234 RC3 -.0357 FAU .00864

FCE -.4217 FRA 1.5!69 FC3 -.1423 BSP 18676

_CE 1.5872 ORA 6.0607 BE3 1.6431FSP -383

CISTANEE 593.839

25.895 GAL J2.83 ATL 91.56 HCA 302.91 SMA I18.32 EC£ .33]_2 INC 1.5642 VI 30.0_6

36.682 GAP 18.64 AZP 96].65 TAL 158.69 TAP 93.59 RCA 79.15 APO 157.48 V2 35.225

42.44 ZAP 168.20 ETS 260.10 lAE 131.14 ETE 190.09 ZAC 168.83 ErE 18.5_ CLP 177.34

CLA 15.93 RAL 1i4.97 RAO 6568.9 VEL 13.18_ PTH _.41 VHP 12.107 DP_ I_.95 RAP 97.19 ECC 1.8650

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_MTH INJ TIME PO CST TIM IN: 2 LAT INJ 2 LONG

2974.04 -28.11 94_=54 .50 66.45 T_3 _4 _74_0 -28.31 85.8_

4579.72 11.97 193.$0 350.12 64.15 24 3 49 3979.7 8.40 186.64

2683.21 -29.78 73.25 .60 _7.31 8 49 14 L>083.2 -29.84 64.45

-4345.78 13.47 175.54 349.36 63.06 1 16 21 3745.8 9.75 168.72

2408.31 -34.18 52.51 .74 _9.65 I0 12 31 1808.3 -33.85 43.Eft

4193.45 17.34 161.81 347.18 60.07 2 2 26 3593.4 13.23 155.11

MIC-COURSE EXECUTION ACCuRAcY ORBIT OETERMINATION ACCURACY

,SGT 5647.5 SGR 405.5 SG3 112.9 ST 1927.1 SR 312.3 SS 524,1

RRT .4704 RR$" ,4554 RTF .9617 CRT -.4130 CR$ .4526 CST -.9987

56,B 5662.I R"d3 .0013 RI3 .9617 LSA 21"101.2 MSA 2_4.3 ssA 12.O

sr.,i5650.8 .9C,2 357.7 THh 1.94 ELl 1931.5 EL_ 283.8 ALF 176.09

LAUNCH OATE FEB 25 1969 FLIGHT TIME 208.00 ARRIVAL GATE SEP _1 1969

HELIOCENTRIC CONIC

RL 148.10 LAL -.00

RP 107.56 LAP 1.49

RC L_5,50B GL -5.95

PLANETO(ENTRIC CONIC

C3 60.521 VHL 7.780

LNCH AZMTH LNCH TIME

90.O0 6 48 28

9(3.00 22 46 53

I00.OO 8 18 2

100.00 0 3 55

110.00 9 44 38

110.00 0 53 49

cIrrERENrlAL CORRECTIC_S

TOE-I.7740 TRA 6.6035 TC3-1.3740 0AU 1.1120

RCE .3955 RRA .3316 RC3 -,0268 FAU .00725

FOE -.4577 FRA 1.5931FC3 -.I037 OSP 18688

BCE 1.8176 BRA 6.6118 B63 1.3743 FSP -373

OISTAN(E 597.998

LC_. 156.22 VL 25.859 GAL 14.09 AZL 91.84 HCA 3616.14 SMA 118.11 ECC .34622 INC 1.8427 VI 30.086

LOP 102.37 VP 36.662 GAP 19.62 AlP 91.09 TAL 149.41 TAP 95.55 RCA 77.22 APO 159.01 v2 35.732

GP -11.32 7AL 40.76 ZAP 168.12 ET$ 255.27 ZAE 131.01 ErE 189.fl9 ZAC 166.63 ETC 17.17 CLP 176.37

CLA 15.13 RAL 116.66 RA0 6569.1 VEL |3.486 PTH 2.47 VHP 12.698 CPA 13.13 RAP 99.46 ECC 1.9960

L-I TIE INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2980.04 -28.09 94.98 4.5| 86.23 7 38 8 2380.0 -28.31 86.32

4642.99 13.82 197.22 353.96 65.04 24 4 16 4043.O 10.34 190._7

2691.i8 -29.76 73.84 4.62 87.00 9 2 54 L:>091.2 -29.d5 65.04

4407.09 15.33 179.14 353.21 64.02 1 17 22 3807.1 11.71 172.21

24L_0.25 -34.17 53.45 4.80 89.10 10 24 58 18_.2 -33.92 44.21

4250.78 19.26 165.15 351.09 61.20 2 4 40 3650.8 15.26 158.31
MI0-EC_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 5626.8 5CR 3BB.0 SG3 109.9 ST 1998.9 SR 301.0 SS 544._

RRT .4503 RRF .4379 RTF .9656 CRT -.4417 CRS .4716 CST -,9997

SGB 5640.2 R'23 .0016 R13 .9656 L_A 2076.1 MSA 269.7 554 11 .4

SGI 5629.5 $62 346,3 THA 1.79 ELI 2003.4 EL2 269.4 ALF 176.iZ

LAUNCH GATE FE6 75 1969 FLIGHT TIME 210._0 4RRIVAL GATE SEP 23 1969

HELIC_CENTRIC CONIC CISTANCE C-'E]1.847

RL 148 .I0 LAL -.00 LOt- 156.22 VL _5.823 GAL 15.46 AZL 92.15 HCA 309.37 SMA 117.92 ECC .36315 INC 2.1453 v! 30.086

RP I07.54 LAP 1.66 LOP 105.61 VP 36.643 GAP 20.71 AZP 91.36 TAL 148.24 TAP 92.61 RCA 75.10 APO ]60.75 V2 35.23_

RC 207.]11 GL -6.39 GP -11.15 ZAL 39.24 ZAP 167.93 ET5 250.36 ZAE J30.83 ErE Id9.68 ZAC 164.46 ETC 16.18 CLP 175.36

PLANE TL-"NCENTRIC CONIC

C3 70.037 VHL 8.369 CLA 14.41RAL 118.19 RA_ 6569.3 VEL 13.834 PTH 2.53 VHP 13.358 DPA 13.25 RAP 101.73 ECC 2.15_6

LNCH A?MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LC_G

90.00 7 1 II 2989.26 -28.04 95.65 8.40 85.89 7 51 0 2389.3 -28.32 87.00

96"1.00 22 46 23 4703.64 15.54 200.87 357.73 66.03 24 4 47 4103.8 I_.17 193.81

100.00 8 30 13 2702.10 -_9.7I 74.65 8.53 86.58 9 15 15 2102.1 -29.87 65.85

100.OO 0 3 58 4466.23 17.06 182.68 357.01 65.0B I 18 Z4 3866.2 13.56 175.63

110.00 9 55 42 2434.66 -34.15 54.57 8.76 88.43 10 36 16 1834.7 -33.99 45.33

l]O.OD 0 54 58 4306.44 21.05 168.48 354.93 6_.42 2 6 45 3706,4 17.19 161.4fl

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE-2.0155 TRA 7.L_]32 TC3-1.1274 BAU 1.055B SGT 5602.7 S_,R 369.7 SG3 107.0 ST 2059.2 SR 289.9 SS 565.9

RCE .4104 RRA .3368 Re3 -.0191 FAU .00575 RRT .4271 RRF .4|76 RTF .9695 CRT -.4666 CR5 .4BB5 CST -.9995

FOE -.a930_'RA 1.6772 FC3 -.0711 BSP 18560 _0 5614.9 R23 .00_3 RI3 .9695 LSA 2139.9 MSA 256.0 5SA 10.6

6CE 2.O568 BRa 7.2111BC3 1.1276 FSP -361 SGI 5604_9 S(,2 334.1 THA 1.62 ELI 2063.8 EL2 255.9 ALF 176.1fl

LAUNCH GATE FEB 25 1969 FLIGHT TIME 212.00 ARRIVAL care SEP 25 1969

HELIOCENTRIC CONIC

RL IaB.ID LAL -.00 LOL 156.22 VL 25.789 GAL

BISTANCE 605.308

16.9] AZL 92.48 t._A 312.61 5_A

RP 107.53 LAP 1.B_ LOP 108.86 VP 36.624 GAP 21.93 AZP 91.68 TAL 147.17 TAP

RE 208.690 GL -6,78 GP -11.00 ZAL 37.89 ZAP 167.62 ETS 245.42 ZAE 110.59 ETE

PLANE TOCENTRIC EONIC
C3 81,482 VHL 9.027 OLA 13.75 RAL 119.56 RAO 6569.6 VEL 14.242 PTH 2,59 VHP

LNCH A?MTH LNCH TIE L-I TIME INJ LAT

90.00 7 12 30 3001.30 -27.96

90.00 22 45 58 4762.I0 17.12

100.00 6 al 5 2715.61 -_9.65

100.OO 0 a 0 4523.01 18.66

110.00 I0 5 35 2451.22 -34.11

110.0_ 0 55 59 4360,t7 22.70

CI_FERENTIAL CORRECTIONS
TOE-2.277B TRA 7.B455 TC3 -.90B4 BAU .9897

ROE .4268 RR_ .3377 R(3 -.01_7 FAU .00424

FOE -.5311 FRA 1.7675 rE3 -.0450 0SP 18569

BDE 2.3174 eRA 7.8528 6C3 .9085 FSP -352

I17.74 ECC .38210 INC 2.4775 Vl M].O_6

99.78 RCA 72.75 APO 162.72 V2 35.243

189.47 7AC 162.34 ETC 15.46 CLP 174.Z9

14.098 0PA 13.32 RAP 103.93 ECC Z.541_

INJ LONG INJ RT AS( INJ A_;_4TH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

96.53 12.17 85.46 8 2 31 2401.3 -_8.32 d7.8_

L:_04.42 1.42 67.09 24 5 20 4162.1 |3.87 197,Z5

75.65 12.31 86.06 9 26 ZI 2115.6 -29.89 66.86

186.14 .72 66,21 I 19 23 392T.0 I5.28 178.97

55.86 I_.60 87.67 10 46 26 i851.2 -34.06 46.62

171.77 358.70 63.73 2 8 39 3760._ 18.99 164.60

MI0-COURS£ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5573.4 S(,R 350.1 SG3 104.2 ST 2111.4 SR ?78.9 SS 588.9

RRT .3983 RR$" .3917 RTF .9733 CRT -.4922 CRS .5073 CST -.9997

S68 5584.4 R_3 .0029 R13 .9733 LSA 2J96.3 MSA 242.3 SSA 10.2

S_1 5575.1 SG2 321.1 THA 1.44 ELI 2116.0 EL2 242.2 ALF 176.?3

1938



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4, 1968-69,

LAUNCH CATE FEB 25 1969 FLIGHT TIME 714,00 ARRIVAL CATE SEP 2? :_69

HELIOCENTRIC CONIC CISTANCE 608.289

RL 148 .I0 LAL -.00 LCH 156.22 VL 25,756 GAL 18.64 AZL 9?.85 HCA }15.84 SMA

RP 107.51 CAP |.98 LOP lJ?.10 VP 36.606 GAP 23.3! AZP 92.04 TAL 146.24 TAP

RC 210.244 GL -7.13 GP -I0.86 /AL 36.70 IAP 167,19 ETS 24_,5] /AE 130.28 ETE
PLANE TL"(ENTRIC CONIC

C3 95.338 VHL 9.764 CLA 13.15 RAL 120,76 RAG 6569,9 VEL ]4,720 PTH

LNCH AZHTH LNCH !]ME L-I TIME IN] LAT IN] LONG IN] RT ASC INJ ASMTH IN] TIME

90.00 7 22 28 3_]5,77 -27,90 97,58 15,78 84,94 8 I2 44

90.00 22 45 34 4817.55 |8.55 207.85 4.99 68.?2 24 5 52

100,O0 8 50 39 2731.36 -29.58 76.82 15.94 85.45 9 36 l0

100.00 0 4 0 4577.19 _].1] 189.51 4.31 67.41 I 20 17

110.00 10 ]4 18 2469.62 -34.05 57.30 ]6,29 86.82 I0 55 28

110.O0 0 56 50 4411.69 24.22 175.00 2.36 65.1] 2 I0 22

CIrFERENTIAL CCRRECTIONS MIO-COURSE EXECUTICN ACCURACY

TCE-_.5561 TRA 8.5439 TC3 -.7115 BAU .9069 S6T 5539.7 SGR 329.B 563 ]_].5
ROE .4451 RRA .3334 RE3 -.0076 FAU ,00259 RRT .362W_ RRF ,3594 RTF ,977J

FOE -.5709 FRA I.B673 FC3 -.0235 BSP 1_551 $68 5549.5 R"Z3 .[]038 R13 .977]

BOE 2,5946 BRA B,5504 BC3 .7115 FSP -343 _] 5541,0 .S_Z 307,3 THA ],24

117,56 ECC .40337 INC 2.846} Vl }_.0_6

102,08 RCA 70.14 APO ]64.98 v2 35.24H

189.25 ZAC 160,79 ETC 14.92 CLP 173.J6

?£6 VHP 14,932 CPA 13.36 RAP 106.07 ECC 2.569_

PO CST TIN IN] 2 LAT IN] _ L_'_NC

7415,8 -28.31 88.93

4217.5 15.43 20_.56

2131.4 -29._9 6d._3

3977,2 16.87 I_2.21

1869.6 -34.12 48.05

3811.7 25.66 167.66

ORBIT CETERMINATION ACCURACY

ST 2153.4 SR 268.0 SS 613.6

CRT -.5174 CRS .5267 CST -.999_

LSA 2?43.5 MSA 228.9 SSA 9.6

ELI 2157.9 EL? 228.9 ALF 176.27

LAUNCH DATE FEB 25 1969 FLIGHT TIME 216.0(] ARRIVAL CA TE SEP 29 1969

HELIOCENTRIC CONIC

RL 148.10 LAL -.00

RP 107.50 LAP 2.14

RC 211.773 GL -7.43

PLANETOCENTRIC CONIC

C3 112,24] VHL 10.594

LNCH AZMTH LNCH TIME
9O.O0 7 31 3

"30.00 22 45 9

IOO.O0 8 58 54

]OO.O0 O 3 55

110.00 10 _l 49

II0.00 0 57 _0

DISTANCE 610.665

LOt. 156.22 VL 25,725 GAL 20,50 AZL 93.26 M4CA

LC@ 115,34 VP 36,588 GAP 24.86 A2'P 9"_.46 TAL

GP -10,72 ?AL 35,68 ZAP 166,6_ ETS Z35,68 ZAE

319.08 S_4A 117.40 ECC .42734
145,47 TAP 104,55 RCA 67.23

I29,88 ETE 189.02 7AC 15H,30

0LA 12,63 RAL 171,79 RA0 651'0,1 VEL 15,283 PTH 2,74 VHP 15,878 CPA 13.36
L-I TZME IN] LAT IN] LONG IN] RT A,_ IN] AS'MTH IN] TIME PO CST TIN

3032.35 -_7.79 98.78 19.20 04.34 8 _1 36 2432.3

4869.90 19.84 Z11.15 8.40 69.37 24 6 19 4269.9

_749,02 -29,47 78,12 19,_ 84,77 9 44 43 2149.0

4628.46 21.42 192,75 7,76 68.63 I 21 4 4028.5

2489,57 -35,97 58.85 19.81 85.91 11 3 19 1889.6

4460.67 25.59 178.15 LOB 66.52 2 lJ 50 3860.7
CIFFERENTIAL CCRRECTIONS

TOE-Z.8525 TRA 9.}064 TC3 -.5352 BAU .8031

ROE .465B RRA .32_B RC3 -.O036 FAU .00073
FOE -.6129 FRA 1.9785 FC3 -.0057 BSP 18505

BCE 2.8903 BRA 9.312'0 BC3 .5352 FSP -335

MI0-COURE EXECUTION ACCURACY

SGT 5501.7 SGe _09.0 SG3 99.0

RRT .319_ _ ,_IB_ RTF ,9806

5510.4 1_3 .O04B R13 ,9806

S_I 5_0E.6 .S_ _9_.8 THA 1.03

INC 3,2606 Vl 30.086

AF_ 167.56 v2 35.252

ETC 14.52 CLP 17J.94

RAP 108.12 ECC 2.8472
IN] 2 L_T IN] 2 LONG

16.86 203,75

-29,89 69.34

18.32 185.32

-34.16 49.61

22.19 170.64

ORBIT 0ETERMINATION ACCURACY

ST 2185,2 SR 257,5 SS 640.7

CRT -.5429 CRS .5474 CST -.9999

LSA 2281.5 MSA 715.8 5SA 9.1

ELI 7189,7 EL2 215.8 ALr 176.30

LAUNCH 0_TE FEB 25 1969 FLIGHT TIME 218.00 ARRIVAL C_TE OCT 1 J969

HELIOCENTRIC CONIC

RL 148.10 LAL -.00

RP 107,49 LAP 2.28

RC 213,276 GL -7.70

PLANE TOCENTRIC CONIC

C3 133.O42 VHL J1.534

LNCH AZMTH LNCH TIME

90.00 7 38 13

90.00 22 44 41

1OO.00 9 5 47
I00.00 0 3 44

110.OO 10 28 6

110.00 0 57 55

01STANCE 612.767

LOL 156.22 VL 25.696 GAL 22.58 A?L 93.73 HCA 322.31 SMA 117,24 ECC .45444

LOP 118.59 VP 36,570 GAP 26.64 A?P 9_.96 TAL 144.91 TAP i07,22 RCA 63.96

6P -I0.59 ZAL 34,85 ZAP 165.89 ETS 2}0.96 ZAE 129.38 ETE 188.77 7AC 156.42

CLA 12.18 RAL 172.63 RA0 6570.4 VEL 15.949 PTH 2.82 vMP 16.958 CPA 13.34

L-I TIME INJ LAT IN] LL_G IN] RT AS( INJ AZMTH IN] TIME PO CST TIN

3050.75 -27.66 100.11 22.40 83.69 8 29 4 2450.8

4918.77 20.98 214._B 11.62 70.54 24 6 40 4318.8

2768.33 -29.34 79.54 22.61 84.03 9 51 56 2168.3

4676.42 22.57 195.85 11.00 69.87 I 21 41 4076,4

2510.80 -33.85 60.50 23.12 84.94 11 9 56 1910.8

4506.72 26.80 181.18 9.21 67.94 2 13 2 3906,7

CIFFERENTIAL CORRECTIL-_S

TCE-3.1696 TRAI0.1412 TC3 -.3786 BAU £733

ROE .4894 RRA .3(340 RC3 -.0007 FAU-.O0140

FOE -.6579 FRA 2.1032 FC3 .0091BSP 18440

_CE 3.2071 BRAIO.1458 BC3 .3786 FSP -326

MI0-CC_SE EXECUTION ACCURACY

_(;T 5459.0 _ 2_8.0 563 96.6

RR_ .2638 _ .2660 RTF .9839

5GO 5466.6 R'23 .0059 R13 .9839

S_I 5459,6 S(12 2?7.8 THA .80

INC 3,7329 Vl 30.L_86

APO 17(3.52 v2 35.255

ETC 14,22 CLP 17(1,63

RAP 110.08 ECC 3.1_95

IN] 2 LAT IN] 2 LL_W_G

-2_.75 91.49

18.14 206.76

-29.B6 70.7_

19.63 188.29

-34.1B 51._7

?3.57 173.51

ORBIT OETERMINATION ACCURACY

ST 2206.8 SR 247,5 SS 670.8

CRT -.5696 CRS .5700 CST -.9999

LSA 2310._ MSA 203.0 SSA 8._

ELl 2211.3 EL2 203.0 ALF 176.31

LAUNCH _ATE FE_ 25 1969 FLIGHT TIME 2_0.00 ARRIVAL GATE OCT 3 1969

HELIC(ENTRIC CONIC

RL 148,J0 LAL -.00

RP 107.48 LAP 2,42

RC Z14.754 GL -7.92

PLANETOCENTRIC CONIC

C3 15_.874 VML J2.605

LNCH AZMTH LNCH TIME

90.00 7 43 53

90.00 22 44 T

100.00 9 11 13

100.00 0 3 24

110.00 10 33 2

llO.O0 0 58 5

01STANCE 612.883

LCt 156.22 VL 25.670 GAL 24.94 AlL 94,28 h4SA 325.54 5HA 117.I0 ECC .4852_

LOP 121.84 VP 36.555 GAP 28.67 A?P 93.53 TAL 144.59 TAP 110.13 RCA _].28

GP -10.46 ZAL 34.22 ZAP J65,00 ETS _6.38 ZAE |_B.76 ETE J_8.49 ZAC 154,65

0LA 11.81RAL 123,26 RA0 6570,7 VEL 16.739 PTH 2.90 VMP 18.198 0PA 13._]

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AS_WTH IN] TIME PC) CST TIM

}070.76 -27.50 101.55 25.35 82.98 8 35 4 2470.8

4963,72 21,97 217.21 14,59 71.68 24 6 51 4363.7

2789.08 -29.19 81.06 25.58 83.24 9 57 43 2189,J

4720.64 23.58 198.75 14.00 71,08 I 22 4 4120.6

2533.09 -33.70 6_._ 26.18 83.93 ll 15 15 1933.1

4549.39 27,86 184.05 12._9 69.34 2 13 54 3949.4

ClFFERENTIAL CORRECTIONS

TOE-3.5059 TRAIl.0608 TC3 -.2394 BAU .5086

ROE .5168 RRA .2750 RC3 .OOll FAU-100396

FOE -.7059 FRA 2.2444 FC3 ,0216 BSP IB_78

BOE 3.5438 0RAI1.0642 BC3 .2394 rSP -317

MIO-CCURE EXECUTION ACCURACY

S_T 5411.9 S(;R 267.4 SG3 94.3

RRT .1935 RRF .1982 RTF .9870

56B 5418.5 R23 .0069 RI3 .987q

561 5412.2 S62 262,3 THA ,55

INC 4.279_ Vl 30.086

APC, 173.92 V2 35.258

ETC 14.00 CLP 169.19

RAP 111.91 ECC 3,6147

IN] 2 LAT IN] 2 LONG

-28,19 92.95

19.27 209.58

-29.82 72.32
20,78 191.07

-34.J8 53.01

24.79 176.22

ORBIT CETERMINATION ACCURACY

5T 2216.9 5R 238.0 55 704.5

CRT -.5976 CRS ,5945 CST -.9999

LSA _33_.5 HSA 190.6 SSA 7.9

EL1 2221.5 EL? 190.5 ALF 176.3{3

1939



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH CATE FEB 26 |969 FLIGHT TIN[ 70.00 ARRIVAL CAT[ MAY 7 1969

HELIOCENTRIC CONIC

RL |48.|3 LAL -.00

RP ]08.49 LAP .73

RC 5_,051 GL 3.3Z
PLANE T(XENTRIC CONIC

C3 36.246 VHL 6.020

LNCH AZMTH LNCH TIME

90.00 0 34 9
9(3.00 13 4D 41

100.00 ! 57 40

IOO.O0 14 59 52
lJO,OO 3 10 5]

lIO.00 16 3 9

CISTANC£ JgZ.Sl_

LOL J57.23 VL ?7.825 GAL -10.27 AZL B9.27 HCA 86,6J 5t4A I_.41 ECC .22289 _NC .7287 v! 30.079

LOP 244,03 VP 37.80] GAP -8.54 AZP 89.96 TAL 222,88 TAP 309,69 RCA IOI.}5 APO ]59.48 v2 34.9?9

GP 19.15 ZAL 153,12 ZAP 29.05 ETS 324.23 24£ 147.07 ETE 25.6! ?AC J25.58 ETC 148.29 CLP -22._7

CLA 4.60 RAL 2.27 RAO 65(_.4 VEL |2.555 PTH 2.28 VHP 6.67! OPA 31.31 RAP 32.21 ECC 1.5965

L-I TI_ INJ LAT INJ LONG INJ RT A,SC INJ AZMTH INJ TI_ PO (ST TIM INJ 2 LAT INJ 2 LONG

2504.41 -25.38 60.70 235.40 102.99 I 15 54 19134.4 -23,34 52.63

4_62,36 J9,66 _0.68 232.4D 69,2J J5 J 44 4262.6 16,66 ?D3.30

2235,08 -26.65 40.56 235.06 104,06 2 34 55 1635.I -24.46 32.45

4607,12 20.88 191,40 231.99 68.11 16 I6 39 4007.1 17.73 184.07
_5,98 -30.08 ?2.08 _33.97 |07.07 3 44 17 1406.0 -?7.45 13.88

4408.98 24.I4 |74.83 2_.36 65.03 17 J6 38 3809.0 20.57 167.50
MIC-CCURSE EXECUTICN ACCURACY ORBIT 0ETERHINATION 4CCUR4CY

,T/.,T 558.O S(,R 488°4 5433 146.9 ST I74.8 SR 326.5 SS 723,3

RRT ,34|7 RRF -.5366 RTF -.5_76 CRT .7274 CRS -,76_5 CST -,9772
SGB 741,6 R23 -.lI3l RI5 -.6459 LSA 405,1HSA I48,7 SSA _8.3

SGJ 61_.3 _G_ 418.3 THA 34.32 ELI 353.4 EL2 |i0.8 ALF 66.75

OIFFERIENTIAL CORRECTIONS
TOE -.1597 TRA -.2978 TO3 .3783 6AU .?II6

ROE -.3329 RRA .2754 R(_ .2183 FAU .0§474

FOE -.3662 FRA -.S67I rC3-1.3073 BSP 1588

B0E ,369Z 8RA .4056 BC3 .4368 FSP -389

LAUNCH OATE FEB 26 1969 FLIGHT TINE 72.00 ARRIVAL OATE HAY 9 1969

HELIOCENTRIC CONIC

RL 148.13 LAL -.00

RP 108.53 LAP .54
RE 59.985 Gt 2.51

PLANETOC£NTRZC CCtNIC

C3 35.364 VHL 5.947
LNCPI AZMTH LNCH TINE L-| TINE INJ LAT

90.oo O 40 22 #463.5! -24.73

go.oo |3 30 14 489j,OO L_0,34
100.00 2 3 21 7195,88 -25.98

I00.00 14 49 57 4633.87 _I,55
110.00 3 15 20 1970.57 -29.34

110.00 15 54 27 4431.93 24.79

DIFFERENTIAL CORRECTIONS

TOE -.1507 TRA -.29S8 TO3 .3814 BAU ,217£
ROE -.3144 RRA .7902 RC3 .256I FAU .06021

FOE -.4470 FRA -.6463 rc3-I.474! BSP 1635
B0E .3486 BRA ,4J44 8C3 ,4594 FSP -445

OI$TAN(£ 199.549

LOt. 157.23 VL 27.936 GAL -JO.J9 AZL 89.46 H(A 89.99 SMA 13J.21 £CC .21775 INC ,_477 Vl 30.D79

LOP 247,21 VP 37.87! GAP -7.73 AZP 90.00 TAL 224.16 TAP 314,15 RCA 10_,64 APO 159.79 v2 34.917

GP L_3.45 ZAL 154.13 ZAP 32,36 ET5 326.90 ZAE I47.00 ETE 28.79 ZA( 124.69 ETC 147.69 CLP -Z5.65

DLA 3.49 RAL 1.74 RAO 6568.4 VEL i2,5|9 PTH 2.27 VHP 6.279 _PA 32.43 RAP 31.40 £CC 1.582_
INJ LON_ INJ RT ASC INJ A_'HTH INJ TI_4E PO CST TIN INJ 2 LAT _NJ 2 LONG

57,89 233.97 104.26 | 21 26 1863.5 -22.53 49.91

_12.50 231.71 69,87 J4 51 45 4291,0 17.42 _05.04

37.84 233,_ J05.34 Z 39 57 1595.9 -23.6_ 29.83
193.10 23J.Z_ 66.77 16 7 1I 4033.9 18.47 185.66

19.59 232,45 108._8 3 48 10 1370.6 -26.55 |l.SI
|76.29 229.74 65,68 17 8 19 3831.9 21.30 168.89

NI0-COURSE £Y,£CUTION ACCURACY GR_I7 0ETER_INATION ACCURACY

5_T 555.3 _ 5J_.9 5_3 165.0 ST |69.1 SR 314.5 SS 256.4

RRT .3588 RR_F -,5904 RTF -.5_O CRT ,6939 CRS -.7688 CST -,974J

_B 755.g R'23 -,l_79 RI3 -.66SS LSA 410,? MSA 155.4 SSA 78.6

SG! 6_4.8 ._ 4_5,5 THA 3_.74 £LJ 338,7 EL2 113.J ALF 66,80

LAUNCH OAT£ FEB 26 I969 FLIGHT TIME 74,00 ARRIVAL CATE HAY 11 ]969

HELIOCENTRIC CONIC

RL i48,|3 LAL -.00

RP J08.57 LAP .36

RE 61.981 GL 1.67
PLANE TOCENTRIC CC_IIC

C3 34.610 VHL 5.883

LNCH ATMTH LN(H TIME L-I TIME INJ LAT

90.00 0 46 52 2424,13 -_4.04
90,00 13 _ _B 4919.50 21,O0

IO0.O0 2 9 20 215_.16 -25.27

1013.00 14 40 42 4660.70 22.L:>0
110.00 3 20 8 1936.53 -2B.59

110,O0 15 46 Z3 4455,09 25.43

OIFFERENTIAL CORRECTIONS

TOE -.1423 TRA -.?_9 TC3 .3786 BAU ._31

ROE -.2929 RRA ,3068 RE3 ._987 FAU .06621

FOE -,5403 FR_ -.7313 FC3-I,6362 BSP J709

BOE ,3757 BRA ,4769 BE3 ,4B_E FS,P -510

0ISTANC£ ?06.253

LOt 157,23 VL 28.032 GAL -10.12 AZL 89.64 HCA 93.I7 S_A 13].9! ECC .2J333 INC .3559 vJ 30.079

LOP 250.39 VP 37.93_ GAP -6.95 AZP 90.02 TAL 2?5,32 TAP 3J8.49 RCA J03.77 APO I60.05 V? 34.9P6

GP 2i.85 ZAL 155.00 ?AP 35.89 ET$ 329.30 7AE 147.04 ErE 132.41 ?AC 123.59 (TC |47,21 CLP -29.Z1

OLA 2.40 RAL 1,33 RAO 65(_.4 V£L I_.489 PTH ?._6 VHP 5.923 OPA 33.57 RAP 30.33 ECC 1.5696

INJ LONG INJ RT A$C INJ AZMTH INJ T]_E PC) CST TIM INJ _ LAT ZNJ 2 LONG

55,21 232,75 105.43 ] 27 17 1_24.| -ZI.69 47.3_

214.33 Z31,21 70.55 14 42 28 4319.5 J8.16 206.81

35.26 23_.36 106,52 2 45 18 1558.2 -22.77 27.36

194.83 230,74 69.45 15 58 2Z 4060.7 19.21 187.31

I?.22 _31.15 109.59 3 52 25 I336.5 -25.65 9.28

177.79 Z_9,31 66.35 ]7 O 38 3855.! 22,02 170.30

MIO-COURS_ [XECUTION ACCURACY ORBIT DETERMIN_TIC_ ACCURACY

_T 549.0 SGR 542.6 S_3 185.0 ST 164.1 SR 299.3 55 _92.2

RRT ,_678 RRF -.6440 RTF -.5010 CRT .6496 CRS -,7626 CST -.96_2
S_9 _7J.9 R'23 -.J374 RJ3 -.6903 L5_ 41_.? MS_ I6J.7 55A _8.7

SGJ 638.4 ,_ 433.9 THA 44,09 EL! 3#0.9 £L2 116.4 _LF 67.23

LAUNCH 0_ T£ FEB ?6- i 969 FLIGHT TIN_ 76.OO ARRIVAL CATE m_Y |3 1969

HELIOCENTRIC CONIC

RL 1A8.|3 LAL -.(30

RP JOB.60 LAP .|7

RE 64.032 GL .80

PLAN[TOCENTRIC CONIC

C3 33.958 VHL 5,827

LNCH AZMTH LI_H TIME
90.00 O 53 41

90.00 J3 11EJ

JDO.O0 ? J5 38

1{30.O0 14 32 5

110.OO 3 25 18

110.00 13 38 55

01FFER1ENTIAL CORRECT|ON5

TOE -.1377 TRA -.3043 TO3 .3659 BAU ._285

ROE -.2688 RRA ,3243 RC3 .34_7 FAU .07_49

FOE -,6427 FRA -.8164 FC3-|.848I BSP 1758

BO£ .3020 _A .4447 BC3 .5033 FSP -576

01STAN(E 212.927

LOt. 157.23 VL 28.113 GAL -10.05 AZL 89.83 HCA 96.35 SMA 132.52 ECC ,_0954 INC .1683 vl !_I.079

LOP 753,57 VP 37.98| GAP -6._2 AZP gO.O_ TAL 226.33 TAP 32_.67 RCA I04,75 APO I60._8 V2 34._94
GP _3.36 ZAL 155.73 ZAP 39.64 £TS 331.53 ZAE 147.13 £TE 36._2 7AC J72,27 £TC 146.85 CLP -32.9_

OLA 1.33 RAL 1.04 RAO 6568.3 VEL 12.463 PTH 2.25 VHP 5.600 OPA 34.7| RAP 28.98 ECC 1.5589

L-I TIME INJ LAT INJ L(_NG INJ RT A_ INJ A2'MTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LC_iG

_386,O7 -_3.33 52.65 231.74 106,52 I 33 27 I786.1 -20,84 44,_6

4947.97 21.63 216.18 _30.90 71.27 14 33 49 4348.0 |8.8_ 208.59

212J,7D -_4,54 32.80 23J,33 107,6_ ? 51 0 1521.7 -?J.�O 24.99
4687.56 22.83 1_,57 2_0.44 70.17 15 50 I2 4087.6 19.92 188.99

I903.67 -_7.82 14.9_ 230.06 1|0,72 3 37 2 1303.7 -24.74 7.15

4478.36 _6.06 179.31 _29.03 67.05 J6 53 33 3878.4 22.7_ J71.74

MI0-¢OUR_E E)¢ECUTION ACCURACY ORBIT DETERMINATION ACCUR4CV

S_T 556.3 _ 577,8 S_3 _06.0 ST 163.0 5R 281.4 33 328.7

RRT .360_ RRF -.6946 RTF -.4618 CRT .5968 (R5 -.749_ CST -.9607

SGB 789.7 R"_3 -.14|5 RI3 -.7168 LSA 430.2 MSA 166.9 554 28,6

S_1 65_,8 ,_ 444.4 THA 50,57 ELI 301.3 EL2 I22.1 ALF 66.94

1940



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH CATE FEB 26 ]969 FLIGHT TIM(: 78.00 ARRIVAL CATE MAY 15 J969

HELIOCENTRIC CONrC 0ISTANCE 219.568

RL 14B.13 LAL -,00 LOL 157.23 VL 28.182 GAL -9.9B A?L 90.02 HCA 99.52 S_A 133.03 £CC .20627 INC .0156 Vl 30.079

RP lOB.64 LAP -.02 LOP E56.74 VP 3B,022 GAP -5.52 A?P 90.00 TAL 227.19 TAP 326.7! RCA 105.59 APO I60.47 V? 34.883

RE 66.131GL -.|0 GP 24.98 ZAL 156.32 ZAP 43.59 ETS 333.67 ZAE |47.24 ETE 4|.17 ?AC I?0.7_ ETC 146.65 CLP -36.97
PLAN[TC_ENTRIC CONIC

C3 3].]BB VHL 5.778 GLA .27 RAL .87 RA0 6568.3 V[L |2.440 PTH 2.22 VHP 5.]13 GPA 35.86 RAP 27.32 EGG 1.5495

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
90.00 1 O 50 2349.06 -22.59 50.|8 2343.9i 107.55 ! 39 59 1749.! -J9.98 42.49

9(3.00 !3 2 50 4976.44 22.24 2|8,04 2_0.74 72,0! J4 25 47 4376.4 19.58 2|0.38

|00.00 2 2"2 18 2086.27 -23.79 30.43 230.49 |08.65 2 57 4 !486.3 -2!.02 22.7]

I430.OO 14 24 3 4714.45 23.44 198.34 230.3! 70.90 J5 42 38 4114.5 20.62 194J.68

lI0.00 3 30(] 50 1871.76 -27,03 12.83 229,|7 |!1,77 4 2 | !27!.8 -23.83 5.J2

J;O.O0 !5 32 | 4501.73 26.67 |80.85 228.96 67.78 ]6 47 3 390!.7 23.42 173.19
GZFFEI_NTIAL CCRRECTiONS MI0-COUR._ EY_CUTION ACCURACY ORBIT DETERHZNATION ACCURACY

TGE -.!360 TRA -.3170 TC3 .3437 BAU .2345 SGT 524.2 _ 8|9.4 S/,,3 228.0 ST !65.0 SR 260.4 SS ]66,8

ROE -.2413 RRA .3427 RE3 .3974 FAU ,07_1 RRT .3322 RRF -.74|2 RTF -.4017 CRT .5309 CRS -.7255 CST -.9519

FGE -.7558 FRA -.90!4 FC3-2,0488 8SP J8L_3 SGB 8|!.4 R23 -.|324 R|3 -,7482 LSA 446.9 MSA !70.5 SSA 28.5

BGE .2769 BRA .4668 6C3 ,5254 FSP -647 .%| 670.8 SG2 456.5 THA $8,39 ELI 279.4 EL2 |30.3 ALF 65.83

LALINO_ GATE FEB Z6 1969 FLIGHT TIME 80.00 ARRIVAL GATE MAY 17 1969

PELIC(ENTRIC CONIC

RL !48.13 LAL -.00

RP !08.67 LAP -.2|

RC 68,274 GL -|.04
PLANIETO(ENTRIC CONIC

C3 ]2.883 VHL 5.734 GLA

LNCH AZMTH LNCH TIME: L-| TIME

90.O0 ! 8 2! 23!2.82

90.00 |2 54 52 5004.99

IOO.O0 2 29 20 2051.60

I[30.O0 J4 ]6 34 474|.44

1_0,00 3 36 45 J840.57

!IO.O0 |5 25 _9 4525.24

OIFFERENTIAL CCRR_ETION$

TOE -.!374 TRA -.3345 TC3 .3121BAU .242]

ROE -.209_ _A- .3622 RC3 .4542 FAU .0857|

FO£ -.8803 FRA -.9849 FC3-2.2S65 BSP 1924

BOE .2506 BRA .4930 BC3 .55|! FSP -725

0ISTAN(E 226.175

LOL 157.23 VL 28.238 GAL -9,9| AZL _[3.2| HCA 102.69 _A 133.45 ECC .20344 INC .2134 VI 30.079
LCP 259.92 vP 38.054 GAP -4.85 AZP 89.95 TAL 227._ TAP 330.60 RCA 106.30 APO 160.60 V2 ]4.87_

GP 26.68 ZAL |56.77 ?AP 47.75 ETS 335.79 ?AE 147.29 ETE 46.38 ?AC !|8.95 ETC 146.63 CLP -41.19

-.78 RAL .81 RAO 6568.3 VEL 12.420 PTH 2.24 VHP 5.060 0PA 36.99 RAP 25.34 ECC |.54J_
IN! LAT IN! LONG ZNJ RT A_ IN! A_ATH IN! T|I_ PO CST TZM rNJ 2 LAT IN! 2 LONG

-21.83 47.80 230.27 108.50 | 46 54 17J2.8 -!9.10 40.19

L.-._,83 2|9.93 230.75 72.78 !4 |8 !7 4405.0 20.26 212,20

-23.02 28.15 229.82 109.62 ] 3 31 1451.6 -20.J3 L_.54
24.03 L:_30,13 230.33 71.67 !5 35 ]6 4141.4 2!.30 192.39

-_6.22 !0.76 228.45 J12,75 4 7 25 1240.6 -22.91 3.17

27.27 |82.42 229.0] 68.54 |6 4! 4 3925.2 24.!0 174.68

MI0-COUR,E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

,%T _08.6 .%R 667.9 .%3 25|.0 ST !70.3 SR 236.4 SS 407.0

RRT .2774 _ -.7833 RTF -.3226 CRT .4477 CRS -.6857 CST -.9428

• C,B 839.5 R_3 -.1054 R|] -.7839 LSA 469.1 MSA 172.] SSA _8.2

5GJ 696.6 SG2 468.5 THA 67.42 ELl 254.8 EL2 |4| .3 ALF 63.]5

LAUNCH C4TE FEB ?6 1969 FLIGHT T114_ 8_.00 ARRIVAL C4TE M_Y 19 1969

HELIOCENTRIC CONIC CISTANCE 232.749

RL 148.13 LAL -.00 LOt- 157.23 VL 28.28] GAL -9.85 AZL 90.41HCA 105.86 ,S_ J]3.80 ECC .20098 INC ,4;|3 VI 30.079

RP ]0_.70 LAP -,40 LOP 263.09 VP 38.078 G_P -4.22 AZP 89,89 T_L 228.4? TAP ]34.33 RC4 ;06,91 APO J60.69 v? 34.862

RC 70.456 GL -2.O1GP 28.47 /AL 157.07 lAP 52.08 ETS 3}7.95 ?AE 147.22 ETE 52.14 7_C II6.98 ETC 146,80 (LP -45.64
PLAN_TC_ENTRIC CONIC

C] 37.429 VHL 5.69_ CLA -1.82 RAL .87 RA_ 656_.] VEL J2.402 PTH 2.24 VHP 4.84| CPA 38,08 RAP 2].06 ECC 1.5]]7

LNCH AZHTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AS_ IN! ATMTH IN! TIME PO CST TIN IN! ? LAT IN! 2 LONG

90.00 ! 16 17 2277.07 -21.03 45.48 229.78 109.41 I 54 14 1677.1 -18.?0 37.95

90.00 12 47 23 5033.7] 23.40 22!.84 230.91 7].58 !4 !! !7 4433.7 20.92 214.O4

1OO.OO Z 36 47 2017.41 -Z2,22 25.92 229.32 110.53 _ !0 25 !4!7.4 -19.23 J_.40
I[30.O0 14 9 ]4 4768.65 24.60 _0!.94 230.51 72.46 15 29 3 4168.6 ?! .97 194.14

110.00 3 43 ] 1809.85 -25.40 8.76 227.91 113.68 4 13 15 1209.9 -21.98 !.27

110.00 I5 19 45 4548.95 27.85 184.02 229.26 69.32 |6 ]5 34 3949.0 24.78 176.19
DIFFERENTIAL CORRECTIONS MI0-COUR,,_,E E)(ECUTION ACCURACY ORBIT GETERM/NATION ACCURACY

TOE -.J448 TRA -.3595 TC3 ,2677 8AU .2515 .%T 495.1 SGR 722,1 SG3 273.4 ST 181.9 S_ 210.7 SS 446.7

ROE -.1746 RRA .]8|0 RC] .5|46 FAU .09214 RRT .!813 RRF" -.8!92 RTF -._47 CRT .]46! CRS -,62_8 CST -.9362

FOE-I.O093 fRA-|.05_2 FC3-2.4598 BSP 2030 S4,B 875.5 R'Z3 -.0647 R13 -.8!85 LSA 496.6 MSA J7£,3 SSA 27.9

OOE .2Z68 BRA .5238 BE3 .5800 FSP -799 SGI 712,2 SG2 4_O.0 THA 77.31 ELI 2]0.6 EL2 !56.0 ALF 56.54

LAUNCH GATE fEB 26 1969 FLIGHT TIME: 84.00 ARRIVAL GATE MAY 2J 1969

HELIOCENTRIC CONIC

R'L |48.13 LAL -._
RP 108.73 LAP -.58

RC 72.672 GL -3.04

PLANE TOCENTRIC CONIC

C3 ]2.018 VHL 5.658

LNCH ATMTH LNCH T|ME

90.00 | 24 42
90.00 !2 40 18

1OO.OO 2 44 4]

1043.00 14 2 59

1!0.00 3 49 54

110.00 !5 14 17

01STANCE 239.2_

LCI.. 157.23 VL _8.3|9 GAL -9.78 AlL 90.62 PICA 109.03 SMA !.34.07 ECC .19884 INC .6J52 V! }0.079

LOP 266.26 VP 38.095 GAP -3,6| AZP 89.B0 TAL 2_8.89 TAP 337.92 RCA 107.4! APO !_.72 v2 34.853
GP 30.32 ZAL 157.22 ZAP 56.56 ETS 340.21 ZAE 146.95 ETE 58.]8 7AC !14.83 ETC 147.18 CLP -50,33

OLA -2.86 RAL 1,04 RAG 6568,3 VEL 12.385 PTH 2,24 VHP 4.657 CPA 39.1!

L-i TIME IN! LAT IN! LONG IN! RT A_ IN! A_ITH IN! TIME PC) CST TIM

2241.49 -20.2| 43.19 2_9.46 |!0.26 2 2 4 1641.5

5062.88 23.94 22].80 23i,2_ 74.4! 14 4 41 4462.9

1983.40 -2!.39 23.73 ?.._8.98 111.]9 3 !7 46 1383.4

4796.21 25,16 203.8| 230.83 73.30 !5 22 55 4|96.2
1779.34 -24.55 6.79 227.52 1!4.57 4 19 33 |!79.3

4573.03 28.4J 185.66 _29.63 70.15 16 30 30 3973.0

OIFFERENTtAL CORRECTIONS

TOE -.1569 TRA -,38_ TC3 ,2125 BAU .264!

ROE -.1349 RRA .3996 RC3 .5793 FAU ,09832

F0£-1.1463 FRA-!.1232 FC3-2.6584 8SP 2198

BGE .2070 BRA .5581BC3 .6170 FSP -877

MID-EOUR,_£ EXECUTION ACCURACY

.%T 489.0 SGR 782.6 .%3 295.5

RR7 .0505 _ -.8500 RTF -.0533

.%0 92'_.8 W_3 -.0!69 RJ3 -.8499

SG! 783.3 SC,2 487.9 THA 87.05

RAP 20.48 £C( 1.5269

IN! 2 LAT IN! 2 LONG

-!7.27 35.75
21.58 215,9]

-18.30 16.31

22.63 195.92
-21.03 359.42

25.45 177.74

ORBIT 0ETERMINATION ACCURACY

ST 198.4 SR 183.9 SS 488.2

CRT .2043 CRS -.5167 CST -.9119

LSA 530.8 MSA 170.4 SSA 27.6

ELI 2|!.0 EL2 !69._ ALF ]4.84

1941



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNO4 DATE FEB 26 1969 FLIGHT TIME 86.00 ARRIVAL CATE MAY 23 1969

H{LIOCENTRIC CONIC

RL 148.13 LAL -.00

RP 108,76 LAP -.77
RC 74,919 GL -4.11

PLANCTOCENTRIC CONIC

C3 31.640 VHL 5.6Z5

LNO4 ATMTM LNCH TI_E

90.00 1 33 41 2205.74 -19.35

90.00 12 33 33 5092.67 24.47

100.00 2 53 11 1949.85 -?_.53

100.00 13 56 43 4824.40 25.69

110.00 3 57 14 1748.75 -23.67
110.O43 15 9 10 4597.66 28.97

01FFERI[NTIAL CORgR1ECTIONS
TOE -.1772 TRA -.4272 TO3 .1428 BAU .2796

ROC -.0922 RRA .4156 RE3 .6453 FAU .10363
FOE-].?S03 FRA-I.1683 FC3-2.8354 BSP "2388

mE .1997 _tA .5960 eC3 .6609 FSP -944

0ISTANCE 245.792

LOL 157.23 VL 28.344 GAL -9.71 AZL 9_.83 HCA 112.20 SMA 134.76 ECC .19695 INC .8777 Vl 30.079

LOP 269.42 VP 38.106 G4P -3.04 AZP 69.69 IlAL 279.17 TAP 341.37 RCA 107.87 APO 160.71 V? 34.844

GP 3?.20 ZAL 157.27 ?AP 61.15 ?IS 342.60 ZAE 146.47 ETE 64.98 ?AC 117.54 ETC 147.75 CLP -55.Z5

OLA -3.91RAL 1.32 RA0 (_68.3 VEL 12.370 PTH 2.2] VHP 4.50_ 0PA 40.06 RAP 17.67 £CC 1.5707

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AS'MTH IN] TIME' PO CST TIN IN] 2 LAT IN] 2 LONG

40.92 229.29 111.08 2 10 26 1605,7 -16.37 33,56

225.63 231.67 75.30 13 58 26 4497.7 72.72 217.88

21.57 228.79 112.22 3 25 41 1349.? -17.33 14.23

2_5.73 231.31 74.17 15 17 8 4224.4 23.?7 197.77

4.85 227.29 115.41 4 26 23 1148.8 -20.05 357.58

187.36 230.15 71.0i 16 25 48 3997.7 76.11 179,35

MIO-COURS{ E_CUTIONACC_ACY ORBIr 0ETERMINATION ACCURACY

SGT 498.6 SGR 846.1 SG3 315.1 ST ?23.0 SR 159_7 SS 52_.1

RRT -.12"Z'0 RRF -.8749 RTF .1337 CRT .0111CRS -.3456 CST -.9320
SGB 982.1R"Z3 .0260 R13 -.674_ LSA 570.5 MSA 167.] sSA 27.2

S(,1 849.4 SG2 492.9 THA _.21 ELI ?23.0 EL? 159.6 ALF .94

LAUNCH 0ATE FEB 26 1969 FLIGHT TIME _.04] ARRIVAL 0ATE MAY ?5 1969

PIELIOCENTRIC CON|C

RL 146.13 LAL -.00

RP IDB.TB LAP -.95

RC 77.194 GL -5.25
PLAI.ETOCENTRIC CONIC

C3 31.294 VHL 5.594
LNCH ATNTH LNCH TIME

90.00 1 43 17

90.00 12 27 2

lO0.OO 3 2 J 7
100.00 13 50 43

110.00 4 5 9

110.00 15 4 21

01STANCE 252.261

LOt, 157.2_ VL 28.362 GAL -9.63 AZL 91.05 HCA 115.36 SMA 134.40 ECC .19578

SOP 272,59 VP _,112 GAP -2,49 AZP _9,55 TAL 229,32 TAP 344.66 RCA JO_,J5

GP 34.10 ZAL 157.O7 ZAP 65.80 £TS 345.15 Z_E 145.58 ETE 71.78 ZAC 110.13

DLA -4.96 RAL 1.70 RA0 6568.2 VEL 1_._56 PTH 2.23 VHP 4.394 0PA 40.93
L-I TIME INJ LAT INJ LCNG INJ RT A,_C INJ AS't,ITH INJ TIME PO CST TIM

2169.44 -]8.45 38.64 229,27 111.87 2 19 27 1569,4

5123.43 24.99 227,95 232._7 76,2_ 13 52 25 4523,4
1914.6J -]9.62 19.39 L:_28.76 J]3.0J 3 34 12 J314.6

4853,50 26.22 2_7.73 231.93 75.10 15 11 37 4253.5

1717.79 -22.75 2.92 227.L_Z 116.23 4 33 47 1117.8

4623.08 29.52 /89.13 230.82 71.93 16 21 24 4023.]
OIFFER_NT|AL CCRR[CTION5

TDE -._44 TRA -.4694 TC3 .0616 BAU .2994_
ROE -.0450 RRA .4294 RC3 .71_0 FAU .10810

F0£-|.4143 FRA-I .1970 FC3-2,9905 8SP 2650

+ BOE .2093 BRA .6361 Be3 .7157 FSP -I0i0

MIO-CCUR_ EXECUTION ACCURACY

SGT 530.5 5t.,R 91Z.9 SG3 332.5

RRT -.3064 RRF -.8954 RTF .3265
SG6 1055.9 R23 .0640 R13 -.8948

S61 933,1 SG2 494.0 THA 104.13

INC 1.0485 vl 30.079

APO J60.65 v2 34.835

ETC 148.52 CLP -60.33

RAP 14.55ECC 1.5150

INJ 2 LATINJ 2 LCe_G
-15.32 31.37

22.85 219.97

-]6._4 J2.14

23,92 199.69

-19.04 355.74

26.77 181.03

CRBIT OETERNINATIONACCURACY

ST 254.5 SR 147.3 SS 568,7

CRT -.2614 CRS -.0728 CST -.9348
LSA 6i7.5 WSA 162.6 SSA 26.7

ELI 258.3 EL2 135.3 ALF 168.49

LAUNCH DATE FE6 76 1969 FLIGHT TIME 90.00 ARRIVAL 0ATE MAY 2T 1969

HELIOCENTRIC CONIC

RL 148.13 LAL -.OO

RP 108.81 LAP -1.13

RE 79.495 GL -6.46

PLANETO_ENTRI( CONIC

C3 _O.977 VHL 5.566

LNCH AZNTH LNCH TIME

90.00 1 53
90.OO 12 _ 39

100.00 3 12 6

100.00 13 44 53

110.00 4 J3 45

110.430 14 59 44

DIFFERENTIAL CCRRECTION$

TOE -.2415 TRA -.5173 TC3 -.0333 BAU .3L_6

ROE .0041 RRA .4_ 0 RE3 .7783 FAU .11110
FDE-I.5352 FRA-I.19_I FC3-3.1051 BS4:' 2939

BOE ,2415 8RA .6778 Be3 .7790 FS4= -1056

01STANCE 758.696

LOL 157.23 VL 28.378 GAL -9.55 ATL 91.28 HCA I]8.53 SNA ]34.47 £CC .19379 IN( J.2_JB VI 3D.079

LOP 275.76 VP 38.112 GAP -1.96 AZP 89.39 TAL ??9.34 TAP 347.86 RCA 108.4] APO 160.53 V_ 34.8?7

GP 35.99 ZAL 156.77 7AP 70.46 ET5 347.88 ZAE 144.40 ETE 78.58 ZAC 107.66 ETC 149.46 CLP -65.59

OLA -6.08 RAL ?.20 RAD 6568.2 VEL 17.343 PTH 2.23 VHP 4.313 _PA 4] .70 RAP 11.37 ECC 1.5098

L-I TIN[ IN] LAT IN] LONG IN] RT A,S_ IN] A;_'NTH |NJ TIME PO CST TIN IN] 2 LAT IN] 2 LONG

7132.20 -17.49 36.33 229,40 JI?.63 2 29 11 1537.2 -14.77 79.13

5155.55 Z5.49 2_0.]5 _33.03 77.23 13 46 35 4555.6 23.48 222.06
1879.11 -18.66 17.19 228.87 113.78 3 43 _6 12f9.1 -15.29 10.02

4883.88 26.73 209.84 232.70 76.10 15 6 17 4283.9 24.56 201.77

1686.13 -21.79 .97 227.29 117.02 4 41 51 1086.1 -17.99 353.89

4649.62 50.07 191.01 231,65 72.92 16 17 14 4049.6 27.44 182.80
HID-COURSE EXECUTION ACCURACY ORBIT DETER!WINATION ACCURACY

5_T 591.6 SGR 977,8 SG3 345.4 ST ?96.0 SR 138.6 55 606.3

RRT -.4771 RRT" -.9116 RTF ._011 CRF -.5594 CR5 .E663 CSr -.940_

S_ 1142.9 R23 .0919 R13 -.9101 LSA 670.0 MSA 157.4 5SA 26.1

SGI 1031.0 S(,2 493.1 THA 111.16 ELi 307.6 EL2 ]10.5 ALF 163.08

LAUN(J,40ATE FEB 26 1969 FLIGHT Title 92.OO ARRIVAL 0ATE MAY 29 1969

HELIOCENTRIC CONIC

RL 148.13 LAL -.O0

RiP 108.83 LAP -1.30

RC 61.813 GL -7.7§

PLANETOCENTRIC CONIC

C3 30.691 VHt. 5.540

LNCH A_4 TM LN_H TIME
$O.OG 2 4 54

gO.00 12 14 18

100.00 3 22 47

100.00 13 39 6

110.00 4 23 6

110.00 li 55 16

DIFFERENTIAL CORRECTIONS

TOE -.2882 TRA -.5_7 TC3 -.|395 BAU .3494

ROE .0560 RRA .4411RC3 .8/K)0 FAU .11_61

rOE-l.6441 rRA-J .1738 FC3-3.1166 9SP _75

BOE .2936 BRA .7197 BE3 ,851_ FSP -J087

0IST_NCE 265.09_
LO. 157.23 VL 28.374 GAL -9.46 AZL 91.53 HCA 121.69 S_A 154.50 ECC .19245 IN(: 1.5294 vJ 30.079

LOP 278.92 VP _8.107 GAP -1.46 AZP 89.20 TAL 229.23 TAP 3r)0.92 RCA |08.61 APO 160.38 V? 34.820

GP 37.84 ZAL 156.30 Z_P 75.07 ETS 350.81 ZAE 142.90 ETE 85.20 ZAC ]05.17 ETC 150.55 CLP -70.96

OLA -7.23 RAL 2.8_ RAD 6568.2 V[L 12.331 PTH 2.22 VHP 4.266 OPA 42.37 RAP 8.00 ECC 1.5051

L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZI4TH INJ TIN? FO CST TIM INJ ? LATINJ ? LONG
209_._6 -16.46 33.96 229.69 113.37 2 39 47 1493.6 -15.16 Z6.84

5189.53 25.98 232.52 233,95 78.32 13 40 48 4589.5 24.11 2?4.35

1842.32 -17.64 14.94 2"29.14 114.53 3 53 29 1242.3 -14.18 7.86

4916.00 27.24 212.10 233.64 77.18 15 1 2 4316.0 25.20 203.89

16_3.42 *L_.76 358,98 227.51 117.79 4 50 40 1053.4 -16.98 352.0J

4677.66 50.61 193.01 23_.65 73,99 "16 13 14 4077.7 28.11 184.70

MI0-COURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

SGT 681.4 SGR 1039.? SG3 353.9 5T 347.2 SR 152.2 SS 642.4

RRT -.6i23 RRF' -._244 R1T .6365 CRT -,7934 CRS .5731CST -.9465

566 1243.1 R23 .1129 RJ3 -,g218 LSA 72g.8 MSA J51.B SSA 25.5

SG1 1142.3 S62 490.4 THA 117.30 EL] 368.9 EL? 87.? ALF 159.63

1942



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH 0ATE FEB 26 1969 FLIGHT TIME 94.00 ARRIVAL gATE MAY 31 1969

I._L IOCENTRI { CONIC

RL 148.13 LAL -.DO

RP 108.85 LAP -1.47

RC 84.153 GL -9,14

PLANE T(XENTRI{ CONIC

C3 30.440 VHL 5.517

LNCH ATMTH LNEH TIN[
90,00 2 _7 1I

90.00 12 7 5(3

100,00 3 34 27

I00.00 13 33 16

110.00 4 -13

110.00 14 50 50

0ISTANEE 271.466

LCL 157.23 VL 28.371 GkL -9.37 AZL 91.79 MC4 124.85 SMA

LOP 282.08 VP _8.098 GAP -.99 AZP 88.97 TAL 229.01 T4P

GP 39.65 74L 155.67 ZAP 79.56 ET5 353.91 ZAE 141.10 ETE

134.47 ECC .19123 INE 1.7944 VI ]0.079

353.85 RE4 108.75 APO 160.18 VZ 34.813

91.50 ZAC 102.72 ETC 1§1.75 CLP -76.39

0LA -8.43 RAL 3.55 RA0 6568.2 VEL 12.321 PTH 2.22 VHP 4.253 OPA 42.97 R4P 4.66 £CC 1.5010

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZHTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG
Z053.01 -15.3fl 31.50 230.14 114.09 2 51 24 1453.0 -11.97 24.46

5225.96 26.46 235.08 235.04 79.52 13 34 56 4626.0 24.74 226.83
1803.78 -16.53 12.61 229.57 115.27 4 4 ](] 12133.8 -12.99 5.61

4950.43 27.73 214.54 234.76 78.38 14 5_ 47 4350.4 25.85 206.24

1619.28 -19.67 356.94 227,90 118.54 50 21 1019.3 -15.70 350.06
4707,69 31.16 J95.18 233.84 73.17 16 9 18 4107.7 28.81 186.77

OIFFERENTIAL CORR_C T I ON5

TOE -.3449 TRA -.6213 TO3 -.2543 8AU .3795

ROE .1106 RRA .4189 RC3 .8972 FAU .11268

r02-1.7402 IRRA-1.1284 FC3-3._048 ESP 3670

BOE .3622 _A .7607 8C3 .9326 FSP -1112

MI0-C._UR,_E EXECUTION ACCURACY ORS|T 0ETERNINATION ACCURACY

`%T 795.3 `%R 1098.0 `%3 358.1 ST 408.2 SR 182.2 SS 677.8
RRT -.7096 R_F -.9350 RTF .7321 CRT -.9204 (R$ .7733 CST -.9530

._ J355.8 _3 .J284 R13 -.9312 LSA 798.3 HSA 146.1 SSA 24.7

5_1 1263.6 _2 486.2 THA 1L_.59 ELI 442.2 EL2 65.8 ALF J57.14

LAUNO_ DATE FEB 26 1969 FLIGHT TIN[ 96.O0 ARRIVAL GATE JUN 2 1969

HEL IO([NTRIC CCNIC

RL 148.13 LAL -.00
RP 108.87 LAP -I .64

RC 86.508 GL -10.65

PLANE TC(ENTR 1( CONIC

C3 30.233 _ 5.498
LN(.H AZMTH LNCH TINE

90.00 2 30 4fl

90 ./30 12 1 7

I00.00 3 47 19

I00,OO 13 27 14

110.OO 4 ,44 41
110./30 14 46 21

0 IFrgRIENTIAL CORI_C T ZONS

TOIE -.4132 TRA -.6742 TC3_-.3772 BAU .4114
ROE .1659 RRA .4283 RC3 .9454 FAU .11094

FOr-1.8144 FRA-J .0549 F(3-3.1767 BSP 4076

(301[ .4452 BRA .7967 Be3 I .0178 FSP "J110

OISTANCE 277.B01

LOL 157.23 VL _.361 GAL -9.27 AZL 9'Z.08 H(J, 128.00 SNA 134.39 ECC .19012 INC 2.0804 VJ 30.079
LOP 285.25 VP _8.085 GAP -.53 AZP _.72 TAL 228.68 TAP 356.68 RCA 108.84 4PO 159.94 VZ 34.807

GP 41.40 ZAL 154.85 ZAP 83.88 ET$ 357.19 Z_ 139.03 ETE 97.36 ZAC 100.35 ETC 153.02 CLP -81.8_

OLA -9.7I RAL 4.40 RAO 6568.2 EL 12.313 PTH 2.22 VHP 4.272 OPA 43.51 RAP 1.36 ECC 1.4976

L-I TIME INJ I.AT _NJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2009.93 -14.13 28.92 2_0.78 114.79 3 4 15 1409.9 -10.67 2!.95

5265.62 26.92 237.89 2_.33 80.86 13 28 52 4665.6 25.38 229.56

1762.9_ -15,33 I0.I8 230.19 113.98 4 16 42 1162.9 -11.7! 3.25
4987.86 28.L_ 217.21 236.08 79.70 14 50 22 4387,9 26.51 208.83

1583.23 -18.48 354.92 228.47 119.28 5 11 5 983.2 -|4.44 348.04
4740.30 _1.70 197.57 23_.23 76.48 16 5 21 4140.3 29.52 J89.04

HI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 9_0,3 S(_ J147.0 _3 356.5 ST 480.9 SR 222.0 SS 709.7

RRT -.7763 RRF -.9432 RTF .7967 CRT -.9726 CR$ .8795 CST -.9591

•_ 1476.9 R23 .1416 R13 -.9391 LSA 874.0 USA 140.7 SSA 23.7

`%1 1396.1 `%2 481.8 THA 127.40 ELI 527.6 EL2 47.0 4LF 155.61

LAUNCH OJTE FEB 26 1969 FLIGHT TIME 98.00 ARRIV4L DATE JUN i 1969

HELIOCENTRIC CONIC

RL 148.13 L4L -.0(3

RP 108.89 LAP "1._

RC 88.877 GL -12.30

PLAN[TO(ENTRIC CONIC

C3 30.083 VHL 5.485

LNCH AIMTH LNCH TIME

90.00 2 45 50
90.00 11 53 55

100.OO 4 J 37

1130.00 J3 213 49

110.00 4 57 16

110,00 14 41 40

DISTANCE 284.106

LOL 157.23 VL 28.346 GAL -9.17 AZL 92.39 PICA 131.16 ,5544 134.28 ECC .18909 INC 2.3920 Vl 30.079

LOP 288.41VP 38.069 GAP -.09 AZP 88.43 TAL 228.25 TAP 359.41RC4 108.89 APO 159.67 V2 34.802

GP 43.12 Z4L 153.85ZAP 87.96 £T$ .63 ZAE 136.75 ET£ 102.72 ZAC 98.08 ETE 154.31 CLP -87._0

0LA -11.09 RAL 5.39 RAO 6568.2 VEL 12.307 PTH 2.22 VHP 4.324 _PA 44.03 RAP 358.16 ECC 1._95J

L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ AZNTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

1963.60 -12.79 26.18 231.62 115.4_ 3 18 34 1363.6 -9.26 19.28

5309.46 27.35 241.03 237.85 82.37 13 22 25 4709.5 26.01 232.61

1719.11 -14.00 7.60 231.02 116.68 4 30 16 1119.1 -10.31 .75

5029.18 28.69 220.19 237.63 81.21 14 44 39 4429.2 27.17 211.72

1544.83 -17.19 352.59 229.23 120.01 5 23 1 944.8 -13.07 345._0

4776.22 32.24 _30.23 236.87 77.97 16 I 16 4176.2 30.25 19_.5P

OIrFE_NTI4L CORRECTIONS

TOE -.4935 TRA -.7247 TC3 -.5040 8AU .4433

ROE .2239 RRk .4116 RC3 .9858 FAU .10785

FOE-I,8743 gRk -.9657 FC3-3.1038 B,$P 4534

BOE .5419 BRA .8334 8E3 1.1072 FSP -1103

MIO-COUR.T_[ EY_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

`%T 1080.0 `%R 1190.0 `%3 350.8 ST 565.3 SR 270.2 SS 741.6

RR_ _.8219 RRF -.9501 RTF .8403 CRT -.9918 CR5 .9355 CST -.9647
SQB 1607.0 R_3 .1525 R13 -.9436 LSA 961.0 MSA 136.1 SSA 22.5

`%1 1534.6 ,%2 477.0 THA 131.63 ELI 625.8 EL2 31 .1 ALF 154.57

LAUNCH OATE FEB 26 1969 FLIGHT Till[ |00.00 ARRIVAL _ATE JUN 6 1969

HELI(X;ENTRIC CONIC

RL 148.13 LAL -.00

RP 108.90 LAP -1,96
RC 91.256 GL -I4.10

PLANETC_ENTRIC CONIC

C3 30.010 _ 5.478

LNO-I AZI4TH LNCH TIME

90.00 3 2 49

90 ,(30 Jl 46 1

100.00 4 17 42
100.00 13 13 49

110.00 5 I1

110.00 14 36 38

DISTANCE 290.379

LOL 157.23 VL _8.327 GAL -9.06 AZL 9_.74 _ 134.31 S_4A 134.13 ECC .18815 IN_ 2.7352

LOP 291.57 VP ]18.050 GAP .32 AZP 98,09 TAL 227.72 TAP 2.03 RCA 108.89 APO 159.37

GP 44.82 ZAL 152.65 ZAP 91.75 ETS 4.20 ZAE 134.31 ETE 107.56 ZAC 95,96 ETE 155.60

OLA -12.56 RAL 6.53 RA0 6568.2 VEL 12._04 PTH 2.22 VHP 4.410 OPA 44.58 RAP 355.08

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ 4ZNTM INJ TIME PO CST TIM INJ 2 LAT
1913.11 -11.30 23.23 232.72 116.14 3 34 43 1313.1 -7.69

5358.72 27.75 244.58 239.62 84.11 13 15 19 4758.7 _6.64

1671,52 -12.53 4.83 232.08 117,36 4 45 34 1071.5 -8.77

5073.34 29.12 223.57 239.44 82;93 14 38 25 4475.5 27.84

1503.43 -15.76 _50".L_3 230.23 120.73 5 36 26 903.4 -11.57

4916.40 32.77 203.24 2_8.79

OIFFER_NTIAL CORRECTIONS

TOE -.5871 TRA -.7"1'09 TC3 -.6317 BAU ,4798

ROE .2833 RRA .3869 RC3 1.0155 FAU .103_6

FOE-1.9150 FRA -.8592 FC3-2.9818 BSP 5008

802 .6519 BRA .8625 BC3 1.1960 F,SP -1080

Vl _3.079

V_ 34.797

CLP -9_.46

79.68 15 56 54

NIO-G3URSE EXECUTION ACCURAC_

,%T 1240.3 _ 1L_23.8 ,%3 340,5

RRT -.8528 RRF -.9538 RTF .8698

S(_ 1742,4 R23 .1626 R13 -.9477

`%1 1677.1 `%2 472.6 THk 135.45

ECC 1.4939

INJ 2 LONG
16.40

236.09

358.06

Z15.00

343.63

4216.4 31.00 194.47

ORBIT OETERMTNATION ACCURACY

ST 662.5 .SR 323.1 ss 771.4

C._T -.9973 CRS .9650 CST -.9697

LSA ]058.5 HSA 132.3 SSA 21.0

ELI 736.8 EL2 21.3 ALF 154.04

1943



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH 0ATE FEB Z6 1969

HEL IC(ENTRIC CONIC

RL 148.13 LAL -,00

RP 108.9Z LAP -2.1!

RE 93.644 GL -16.11

PLANE TC_ENTR IC CONIC

C3 30.0]9 VHL 5.481

LNCH AZNT_ LNCH TIME

9O.00 3 22 I?

90.00 11 37 2

1(30.OO 4 35 59

I00.00 13 5 55

1 tO.DO _ 27

IIO.DO 14 31 4

FLIGHT TIHE 102.OO ARRIVAL 0ATE JUN 8 1969

DISTANCE 296.6?2

LOL 157,2] VL 28.303 GAL -8.94 ATL 93.12 HCA 137.46 S_A 133,95 ECC .18727 INC ].1177 Vl 30.079

LOP 294.73 VP 38.029 GAP .7Z A_P 87.70 TAL 277.10 TAP 4.57 RCA I08.86 APO 159.0] V2 34.793

GP 46.52 2AL 151.71ZAP 95.20 ETS 7.91ZAE 131.73 ETE 111.88 ZAC 93.9_ETC 156.84 CLP -97.58

OLA -14.18 RAL 7.83 RAD 6568.? VEL I?._05 PTH ?.27 VHP 4.531 0PA 45.?0 RAP 352.12 ECC 1.4944

L-I TII_ INJ LAT INJ LCNG INj RT AS(. INJ A]HTH INJ TIME PO CST TIM |NJ ? LAT INJ 2 LONG

1857.76 -9,60 20.00 234,11 116.77 3 53 9 1257.3 -5.94 13,24

5415.07 ?8.07 ?48.67 741.69 86.14 13 7 17 48|5.1 27.74 240.10

1619.15 -10.87 1.82 ?3].44 118.02 5 ? 59 1019.1 -7.04 355.13

5128.42 ?9.50 227.46 241.57 84.95 14 31 ?4 45?8.4 ?8.49 218.80
1458.31 -14.17 347.69 231.51 121.44 5 51 39 858.3 -9.91 341.19

4862.01 33.27 206.71 241.05 81.67 15 57 6 4?62.0 31.77 197.80

DIFFERENTIAL CORRECTIONS

TDE -.6956 TRA -.8102 TC3 -.7565 BAU .5135

ROE .3479 RRA .3528 RE3 1.0310 FAU .O9744

rOE-l.9132 FRA -.7355 FCG-Z.B082 BSP 5462

BOg .7755 BRA .B837 8CJ 1.27BB FSP -1033

LAUN(H DATE FEB ?6 1969

HIO-COUR,_E EXECUTION ACCURACY CRBIT DETERHINATION ACCURACY

SGT 1407.0 S_ 1745.1 SG] ]25.4 ST 773,3 SR ]77.7 55 797.5

RRT -.8734 K_ -._] RTF .8897 CRT -.9976 CRS .9809 CST -.9739

S_ 1878.9 R23 .1731RI] -.9505 LSA 1166.0 NSA 179.8 SSA 19.3

SGg 1819.4 SG? 468.9 THA 158.99 ELI 860.] EL? 23.4 ALF 154.O0

FLIQ4T TIE I04.00 ARRIVAL 0ATE JUN 10 1969

HELIOCENTR!C CO4IC 0[STANCE 302.837

RL 148.13 L._L -.00 LCI. 157.2] VL 28.275 GAL -8.81 AZL 93.fl5 PICA 140.61 SHA 13].7] £CC .18645 INC 3.5478 VJ 3t3.079

RP 108.9] LAP -2.?3 LOP 297.89 VP 58.005 GAP 1.10 AZP 87.26 TAL 2?6.40 TAP 7.02 RCA 108.80 APO 158.67 V? 34.789

RE 96.058 GL -18.34 GP 48._-ZAL 149.51 ZAP 98._9 ETS 11.74 ZAI_ 129.05 ETE 115.72 7AC 97.15 ETC 158.O] CLP-JO].51

PLAN_TCX:_NTRIC CONIC

(3 30.713 _ 5.497 DLA -15.98 RAL 9.]3 RA0 6568.? VEL 17.312 PTH ?.72 VHP 4.690 OPA 45.9? RAP ]49.77 £CC 1.4972
LN_,,_ ATNTH LN(,H TII_ L-I TIN? INJ LAT INJ L_ INJ RT AS( INJ AZI4TH _NJ TIi4_ PO CST TIN INJ 2 LAT ;NJ ? LONG

90.00 ] 44 37 1794.43 -7.6_ 16.41 235.88 117.34 4 14 3? 1194.4 -3.93 9.71

90.00 11 ?6 30 5480.79 78.78 ?53.46 244,17 88.53 l? 57 51 4880.8 27.78 244.83

IDO.DO 4 57 5 1560.62 -8.98 ]58.51 235.17 118.63 5 2] 6 960.6 -5.09 3fl1.88

IOO.(30 17 36 43 5189.83 ?9.78 ?32.OO 744.O6 87.3? 14 23 13 4589.8 79.09 223.26
IIO.00 5 45 37 1408.58 -12.39 344.95 233.14 172.12 6 9 6 808.6 -8.06 338.53

110.00 14 24 41 4914.64 3].7? 710.75 243.71 84.0] 15 46 35 4314.6 3?.53 201.72

DIFFERENTIAL CORRECTIONS NIO-COUR._ [YJECUTION ACCURACY CRSIT 0ETERNINATION ACCURACY

TOE -.8217 TRA -.8405 TC3 -.8758 BAU .5465 S_T 1576.7 S(_ 1257.5 5G3 _07.2 ST 899.1 SR 415,7 SS 822.6

ROE .4057 RRA .]108 RC3 I .0]79 FAU .09O54 _RT -.8874 R_ -.9645 RTF .9016 CRT -.9967 CRS .9899 CST -.9776
F0£-1.9366 FRA -._46 FC3-2.5943 BSP 59_0 _L_016.8 R23 .1815 RI3 -.95_6 LSA 1787.6 HSA 178.6 SSA 17.4

•9158 _A .8961 BC3 1.3579 FSP -975 S_J 1962.2 .SG? 465.8 THA 147.71 ELI 998.5 EL? 34.2 4Cr 154.20

LAUNCH 0ATE r£8 26 1969 FLIGHT TIHE 106.00 ARRIVAL 0ATE

14_L_(_ENTRIC CONIC 01STANCE _09.024

RL 148.13 LAL -.00 LOL 157.23 VL 28.?44 GAL -8.67 ATL 94.04 t._A 143.76 SH_ 113.50 ECC .18569 INC 4.0403 Vl 30.079

RP 108.94 LAP -2.39 LOP ]O1.05 VP 37.979 GAP 1.47 ATP 86.74 TAL ?25.62 TAP 9.38 RCA 108.71 APO 158.79 V2 ]4.787

RC 98.4]6 GL -?0.84 GP 50,14 24L 147.53 ZAP 100.96 ET5 15.71 ZAE 176.27 ETE 119,17 ZAC 90.46 £TC 159.16 CLP-107.26

PL_NETOCENTRIC CONIC
C3 _O.589 VHL 5.531 0LA -17.98 RAL 11.04 RAO 6568.2 VEL 17.327 PTH ?.22 VHP 4.891 0PA 46.80 RAP ]46.46 [CC 1.5034

LNCH AZMTH LNCH TIN[ L-I T;14_ [NJ LAT INJ LONG INJ RT AS_ INJ ATNTH INJ TII4[ PC) CST TIM INJ 2 LAT INJ 2 LONG

9O.00 4 11 8 1777.74 -5.58 12.]3 238.15 117.84 4 39 50 1172.? -1.61 5.67

90.00 11 1] 39 5559.19 28.?8 259.20 ?46.96 91.41 12 46 18 4959.2 78.18 250.55

1130.O0 5 ?I 51 1494.05 -6.79 354.78 217.]7 119.18 5 46 45 894.1 -?.85 348.21

1130.00 12 45 37 5262.61 ?9.89 237.41 ?46.99 90.16 14 1] 19 466?.6 29.59 228.61

110.00 6 6 51 1153.08 -10.36 341._P_ 235.71 122.76 6 ?9 24 753.1 -5.97 3]5.58

110.00 14 17 6 4976.35 34.05 215.54 746.86 86.84 15 40 3 4376.4 33.24 206.39

JUN 12 1969

DIFFERENTIAL CCRRECTIONS MI0-COURSIE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.9681 TRA -.8596 TC3 -.9794 BAU .5788 SGT 1748.E SGR 1263.9 S_3 286.P ST 1047.0 SR 497.6 55 847.8

RI)E .4721 RRA .2616 RE3 I.O216 FAU ,08305 RRT -,89(_8 _ -.9682 RTF .9159 CRT -.9943 CRS ,9950 CST -.9809

rOE-l.9293 FRA -.4732 FC3-?.]504 BSP 6409 S,_ 7157._ R23 .1913 RI3 -.954] LSA 1476.7 MSA 129.1 SSA t5.3
BOC 1.0771 _RA .8_5 Be3 1.415] FSP -916 SGI 7106.7 .%2 464.0 THA 145,11 ELI 115].8 EL2 47.8 ALF 154.55

LAUNCH DATE FEB 26 1969 FLJGH'T T]I4E I08.0_ ARRIVAL OAT[

HELIOCENTRIC CONIC 01STANCE ]I 3.163

RL 148.13 LAL -.OO L_L 157.23 VL 28._10 GAL -8.53 AZL 94.61 PiCA 146.91 SHA 133.74 ECC .18498 INC 4.6175 Vl 30.079
RP 108,94 LAP -2.32 LOP 304.22 VP 37.952 GAP 1.87 A]P 86.13 TAL 224.77 TAP 11,68 RCA 106.59 AFt3 157.88 v2 34.785

19.8] ZAE 123.38 ETE 122.15 ?AC 88.87 ETC 160.24 CLP-JIJ.83

JUN 14 1969

RC 100.817 GL -2].66 GP 52.14 ZAL 145.20 ZAP 103.19 ETS

PLAN_TOCENTRIC CONIC
C3 ]1.257 VHL S,591 OLA -L:_.2] RAL J].01 RA0 6568.2 Vl_L

LN(J_ A_TH LN_H TIH£ L-I TII, IE INJ LAT [NJ LONG

90.00 4 43 22 1636.76 -2.£4 7.53

9O.OO 10 57 10 5655.52 27.92 266.22

1OO.OO _ 51 38 141_7 -4.20 350.48

100.00 12 31 _ 5351.05 29.69 _4].97

110.00 6 31 55 1290.22 -8.0] 3:_1.35

ij0.00 14 7 48 §050.05 34.18 221.29

D|FFERENT_AL CCRR_CTIONS

TOE-J .1421 TRA -.8648 TC3-1.0677 BAU .6094

.543_ RR_ .2037 RC3 .9935 FAU .07499

rOE-l.gl04 FRA ;,3423 FC3-2.0711BSP 6_O5

_0_ 1.2649 BRA .8884 _C] 1.4584 FSP -849

12,354 PTH ?.2] VHP 5.144 DP4 47.85 RAP 343.6? £CC 1.5144
INJ RT A,_ _NJ A_TH INJ T]HE PO CST TIM INJ 2 LAT INJ _ LON_

241.08 IJB._O 5 lO ]9 1056.8 1.15 .91

2_0.26 94.91 12 31 ?6 5055.5 78.31 257.58

240.22 119.62 6 15 14 816,5 -.22 343.95

2_.41 93.61 14 0 47 4751.0 ?9.88 215.17
237.86 173.34 6 53 25 690.? -3,59 337.28

_50.59 go.?4 15 31 58 4450.1 3].84 712.o6

M/O-(.OI_ EXECUTION ACCURACY ORBIT 0ETE_INATION ACCURAC_

Sr.,T 1920.2 St_ 129E.5 SG3 264.4 ST 1204.8 SR 562.0 SS e72.1
R_T -.90_7 RRF -.9715 RTF .9218 CRT -.9926 CRS .9978 CST -.9e38

SC_ 2298.1R23 .2027 RJ3 -.9558 LSA 1584.5 MSA 130.7 SS_ 13.1

,5(,1 ??50.9 _(,2 463.4 THA 147.78 ELI !]78.0 EL? 67.0 ALF 155.10

1944



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4 1968-69

!LAUNCH DATE FEB 86 1969 FLIC_T TIME 110.0_

I'_L[OCENTRIC CONIC OlSTAN(E 321.315

RL 148.13 LAL -,_0 LOL |57.23 VL 88.178 GAL -8._ AZL 95.29 I._A |50.05 5NA

RP 108.95 LAP -Z.64 LOP 307.38 VP 37.923 GAP 2.15 AZP 85.41 TAL 223.85 TAP

RC 103.240 GL -26.86 GP 54.37 ?AL 142.48 ZAP 104.94 /rTS 24.12 ZA[ 1213.37 ETE

PLANE TOC(NTR|( CONI(

C3 32.353 VHL 5.688 OLA -22;76 RAL 15,31 RA0 6568.3 V[L 12.399 PTH 2.24 VHP

LNC_ ATMTH INCH TI_ L-I TZNI[ INJ LAT

90,00 5 24 22 1530.26 ,79
90.00 I0 34 31 5779._7 26.88

100.00 6 26 42 1322.57 -1.02

I00.00 12 12 51 5468,89 88.94

JlO.O0 7 2 l0 1217.66 -5.30

110.00 13 55 53 5139.96 33.94

OIFFE_NTIAL CORt_C T IONS

INJ LONG

1.59 244.97 118.31 5 49 52

275.13 254.00 99.25 12 10 50

345.38 243.96 119.88 6 50 45

252.15 854.35 .97.85 13 43 54

334.71 241.30 183.88 7 22 28

288.50 254.98 94.38 15 21 33

NI0-CCURSIE £XECUTICN ACCURACY

TO[-I .3503 TRA -.8507 TC3-1 .18_ BAU .6_63 S_T _O89.4 S(_ |84_.8 S_3 839.9

ROE ,6187 RRA .1337 RC3 .9450 FAU .0_ RRT -.9050 RRF -.9748 RTF .9278

¥0[-1.8774 FRA -.2107 FC3-I.7757 8SP 7353 S(_ 8454,4 R_3 .8184 R13 o,9569

BOE 1.4853 _qA .8611 8C3 1.4717 FSP -769 S(,I _389,6 gG2 464.6 THA 150.35

LAUNO_ 04TE Fr8 26 1969 FL|_T TIN[ 112.00

H[LIC_rNTR|C CONIC 0ISTANO r 587.420

148.13 LAL -.OO LOL 157.83 VL _.135 GAL oB._ A_.. _.I! PICA 153.18 SNA
RP J08.95 LAP -2.75 LOP 310.54 VP 57,89_ GAP ;L47 AZP 84._4 TAL 888.86 TAP

RC 105,643 GL °50.50 GP 56,86 ZAL 139.31 ZAP 106.17 [TS 88.66 ZAE JI7.J8 ETE

PLAN[ TOCENTRIC CCI_ZC

C3 34.108 VI.N. 5.840 OLA °85.6! RkL 18.01 RAO 6568.5 VEL 1Z,469 PTH 2.26 VHP

ARRIVAL DATE JUN 16 1969

132.96 ECC .1P432 ZNC 5.8900 VJ 30.079

13.89 RC4 108.45 APO 157.46 VZ 34.784

124,89 ZAC 87.35 ETC 161,32 CLP-II6._6

5.459 OPA 49.12 RAP 340,64 EC{ 1.5325

INJ RT ASC _NJ AZHTH INJ TII_ PO C$ T TIH INJ E LAT INJ E bONG
950.3 4.57 354.95

5179.4 27.89 266.61

722.6 2.96 338.80

4862.3 29,72 _43.43
617.7 -:62 328.49

4540.0 34,17 219.06

C_IT 0£T_RNINATION ACCURACY

ST 1389.0 _ 625.6 SS 893.1

CRT -.9910 CRS .9992 CST -.9863
LSA 1760.7 NSA 133.7 SSA 11.0

ELI 1521.4 £L2 76.3 ALF 155.88

ARRIVAL OATE JUN 18 1969

132.66 ECC .16371 IN( 6.1099 v| 30.079

I6.04 RCA 108,29 APO 157.05 V2 34.783

127.45 7AC 85.84 ETC J62.45 CLP-120.62

5.858 0PA 50._0 RAP 337.35 £CC 1.5612

PO CST TIH INJ 2 LAT INJ 2 LC_G

781.4 9.25 346.52

66.? 26.18 301.24

600.2 7.06 332.03

5011.2 28.62 254.36
531.3 2.48 323.99

4652.8 33.96 227.86
QROIT _ETEA94IN4TION ACCURACY

ST 1599.6 SR 688.0 SS 913.2

CRT -.9898 CRS .9998 CST -.9886

LSA 196J.4 MS_ 137.5 SSA 9.0

EL1 J739.0 EL2 90.1 4LF 156,87

LNCH AZNTH LNCH TIME L-I TIH£ INJ I.AT INJ LONG INJ RT A,_ INJ AZNTH INJ TIHE

90,00 6 81 47 1381.4! 5._7 5_3._ 250.41 117.81 6 44 48
90.OO 9 58 39 6_,71 84.57 50_.44 857.97 104.88 10 9 46

IO0.O0 ,7 17 54 1_00.83 5.1E 55_.61 849.06 119.74 7 37 54

IOO.OO 11 45 I4 5611,16 87.08 862.82 858.7_ I05.17 15 18 45
110.OO 7 _3 _l 1131.33 -2.01 5_0.J9 845.86 184.13 7 58 43

IJ0.O0 13 39 45 58_8.05 35.01 836.97 8_0.09 99.45 15 7 JB
0IFFERtENTIAL CCIRR_CT|OI_ NI0-C_UR_ EXECUTION ACCURACY

TO_-1._O78 TRA -.81_ TC3-I.J592 6AU ._610 _T _9.1 _ 1_.8 .._v_ 814.8

ROE ,7004 RRA .05_0 RC3 .8708 FAU .0_764 RRT -.9048 RRF -,9765 RTF .9334

FO£-1.8379 FRA o.O883 rC3-1.4632 BSP 78_3 _ 2_71.7 _3 ,2199 RI3 -.9fl85
BO_ 1.7531 _A .8155 6C5 1,4499 FgP -691 SGI 8588.8 ._2 467.5 THA 158.79

LAUNCH D_TE rE6 26 1969 FLIGHT TINE 114.00 ARRIVAL C_TE JUN ?0 1969

HELIO(ENTRIC CONIC DISTANCE 333.498

RL 148.13 LAL -.00 LOt. 157.23 VL 28.091 GAL -8.05 AXL 97.13 H(A 156.32 ,T_A

RP 106.95 LAP -2.86 LOP 313.70 VP 37.863 GAP 2.78 A?P 83.47 T4L 221,8| TAP

_C 108.045 GL -34.64 GP 59.71 7AL 135.61 ZAP 106.83 ETS 33.53 ZAE 115.77 ETE

PLAN[TOCENTRIC CONIC

C3 36.881 VHL 6.073 OLA -28.8| RAL 21,23 RA0 65_8.4 VEL 12.580 PTH 2.28 VHP

LN(._ kTNTH LN_H TIM{ L-I TII_ INJ LAT

84.46 7 36 51 1195.44 15.9_

95.34 9 9 17 894.26 15'.96

100.OO 8 36 57 998.36 9.82

100.00 10 51 52 5858.61 22.29
110.00 8 29 81 1022.86 2.16

110.00 15 |5 57 5401.48 50.81

OIFFER[NTIAL CORR[CTI_NS

T0£-1.9314 TRA -.7437 TC3o1.1438 8AU .6797

ROE .7828 RRA -.0444 RC3 .7692 FAU .04871

r0£-I.7872 FRA .0_8J FC3-1.1453 8SP 8268

BO£ 2.0840 _RA .7450 8C5 1.3784 FSP -605

13_.35 ECC .lP314 ZNC 7.1290 VI 30.079

18.12 RC_ 106.1! _PO 156.59 V2 34.783

129.98 ?At 84.29 ETC 163,78 CLP-I_5.04

6.373 0PA 52.29 R4P 333.52 ECC 1.6070

INJ LONG INJ RT A,_: INJ _4TH INJ TII4[ PO CST TIH INJ ? LAT INJ 2 LONG

344.73 859.91 114,3J 7 56 44 595.4 19.I0 337.43

322.81 259.91 114,30 9 24 11 294.3 19.11 315.52

327.37 256.B0 118.37 6 53 36 398.4 13.54 320.55

279.13 268.67 110,45 12 29 25 5252.6 24,87 271.29

384.50 85_.15 184.18 8 46 24 A22.3 6.62 318.26
247._ 265.76 105.60 14 45 59 48OI.5 32.64 239.25

HIe-COUPE EXECUTION ACCURACY O_81T 0ETERNINATION 4CCUR4/Y
,_T 2427.3 S_R 1191.9 ,%5 t88.7 ST 1838.4 SR 739.2 SS 928.8

RRT -,9006 RRF -.9771 RTF .9387 CRT -.9886 CRS .9998 CST -.9_07

2704.| R_3 ._57 R15 -.9_02 LSA 2183.7 MSA 141.7 SSA 7.2

S_I 8662:_ S_8 472.5 THA 155.58 ELI 1978.7 EL2 103.5 ALF 158.26

LAUNCH OAT[ rE8 26 1969 FLIGHT TIM[ 116.00 4R_IVAL _4TE JUN 22 1969

H[L|C(ENTRIC CONIC DISTANCE 539.546

RL 148.13 LAL -.00 LQ. 157.23 VL 88.047 GAL -7.87 A2I. _1_.44 H_ 159.44 S_4A

RP 108.94 LAP -8.95 LOP 316.87 VP 37.83I GAP 3.07 A_ 82.09 TAL 820.69 TAP

RC 110.446 GL -39.53 GP 62.98 7AL 131.31 ZAP 106.89 ETS 38.95 ZAE J10.05 ETE
PLAN_T(_.ENTRIC CONIC

C3 41.382 VHL 6_453 OLA -38.36 RAL 85,13 RAO 6568.6 VIEL 18.7_7 PTH _.58 VHP
LNCH AZNTH LNCH TIME L-I TZM[ INJ LAT INJ LCNG INJ RT A,_K_ INJ AZNTH

73.65 6 31 55 1478.44 16.85 6.#7 866.56 118.04

106.35 I0 45 19 64_7.45 16.86 306.35 266.57 118.03

73.65 6 31 55 J478.44 16.85 6.47 _.56 118.04
106,35 10 45 19 6_7.43 16.86 306.35 266,57 118,03

110.OO 9 4359 857.I4 8.41 315.80 261.45 185.23

110.00 I? 32 _ 5624.77 85.70 863.34 271.15 H3.36

OIFF_RIENT|AL r,.C_RECTIOI_

T0[-_.3576 TRA -,688| TC3-I.0749 _AU ,69|6

ROE .8585 RRA o.1397 RC5 .6381FAU .03994

F0£-1.7317 FRA ;1316 FC3 -.8355 BSP 8739

2.5091 _RA .64_O 8C5 1.8500 FSP -_88

138.02 ECC ,18261 INC 8.4381 V! 30.079

20.13 RCk 107.92 _PO 156.13 V2 34.784

132.76 ZAC 82.58 ETC 165.53 CLP-129.75

MIO-(._S( £_CUTION ACCURACY

.%T 8600.1 _ 1134.5 ,gG3 J62.9

RRT -.8914 RRF -.9750 RTF" .9453

SG8 8836.8 _3 ,2265 R15 -.9651

_! 8796.2 SG2 478.0 THA 158.07

7.058 0PA 54.14 RAP 328.85 £CC J.6810

INJ TIM[ PO CST TIN INJ 2 L4T INJ 2 LONG

6 56 34 878.4 20.46 359,35

10 56 27 67.4 20.48 299.23

6 56 54 878.4 20.46 359.35
lO 56 87 67.4 20.48 299.23

9 58 16 857.1 12.73 309.37

14 6 10 5084.8 28.63 255.39

ORBIT 0ETERMINATICN ACCUR_C_

ST 2109,6 .SR 766.7 55 941.1

CRT -.987! CRS .9992 CST -.9927

LSA 2489.6 HSA 145.8 SSA 5.7

EL/ 2241.7 EL2 115.5 ALF 160.21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 196E}-69

L4UNCH CATE FEB 26 1969 FLIGHT TIME 118.00 ARRIVAL CATE JUN ?4 ]9_9

HELIOCENTRIC CONIC

RL 148.13 LJL -.00

RP 108.94 LAP -3.04

RC 112._44 GL -44._7

PLAf',IETOCENTRIC CONIC

C3 48.955 VHL 6.997

LNCH AZMTH LNCH TIME

66.48 6 7 59

113.52 11 47 31

66.48 6 7 59

113.52 11 47 31

66.48 6 7 59

113.52 11 47 31

DISTANCE 345.562

LOL 157.23 VL 28.001 GAL -7.68 AZL 100.19 HCA 162.55 SMA

LL-_ _20.03 vP 37.799 GAP 3.35 AZP @,0.27 TAL _19.52 TAP

GP 66.74 ZAL 126.36 ZAP 106.29 ETS 45.Z5 ZAE 105,91ETE

131.69 ECC .18210 INCI0.1917 Vl }0.079

22.07 RCA 107.71 APO 155.67 v2 34.786

136.29 7AC 80.61 ETC 168.17 CLP-|35.27

8.005 DPA 56.02 RAP 322.88 ECC 1.8057

PO CST TIM INJ 2 LAT INJ Z LONG

1051.9 21.27 13.35

5266.5 21.28 270.64

1051.9 21.27 13.35

5266.5 21.28 270.64

1051.9 21.27 13.35

5266.5 21.28 270.64

CLA -36.18 RAL 29.93 RA0 65(_.8 VEL 13.051 PTH 2.38 VHP

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME

1651.91 17.12 20.18 275.00 122.37 6 35 31

5866.46 17.14 277.47 275.01 122.36 13 25 17

1651.91 17.12 20.18 275.00 122.37 6 35 31

5866.46 17.14 277.47 275,01 122.36 13 25 17

1651.91 17.12 20.18 275,00 122.37 6 35 31

5866.46 17.14 277.47 275.01 122.36 13 25 17

OIFFERENT!AL CORRECTIONS MI0-COI._S(_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-2.9366 TRA -,4)58 TC3 -.9400 BAU ,689! S(,T 2776,4 S_' 1031.8 .5.63 137.2 ST 2408,7 S.R' 735.0 SS 946.6

ROE .8903 RRA -.2995 RE3 ,4744 FAU .03128 RRT -.8699 RRF -.9647 RTF .9536 CRT -.9839 CR5 .9972 C$T -.9944

FOE-1.6690 FRA .226,q FC3 -.5531 BSP 9143 S6B 2961.9 R'Z3 ,i?'ZJl R13 -,9673 LSA 2686.2 MSA 149.1 SSA 4.3

BOg 3.0686 BRA .5288 8C3 1.052_ FSP -437 S61 2922.2 562 483.5 THA 161 .56 ELI 2515.2 EL2 125.9 ALF 163.25

LAUNCH 0ATE FEB 26 1969 FLIGHT TIME 120.00 ARRIVAL DATE JUN 26 1969

HELIOCENTRIC CONIC DISTANCE 351.536
RL 148.13 LAL -.00 LOL 157_23 VL 27.9_4 GAL -7.48 AZL 102,68 HCA 165.64 ,944 131.35 ECC ,18161 INC12.6751 Vl )0.079

RP 108.93 LAP -3.12 LOP 323.20 VP 37.766 GAP 3.61AZP 77.71 TZL 218.28 TAP 23.92 RCA 1_7.49 A_' 155.20 V2 34.789

RE 115.239 GL -5_l_6 GP 71.O5 ZAL 120.75 ZAP |05.00 £TS 53.46 ZAE 101.16 ETE 141.63 7AC 78.17 ETC i72,78 CLP-142.85

PLANETOCENTRIC CONIC
C3 62,551 VHL 7.909 0LA -40.05 RAL 35.91 RAD 6S69.2 V£L 13.56! PTH 2.48 VHP 9.3_ 0PA 57.6_ RAP 315,03 ECC 2,0294
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCN6 INJ RT AS/2 INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

60.40 6 I 32 1800.08 16.27 31.76 285.58 1_7.12 6 31 33 1200.1 20.98 25.35

119.60 12 41 39 58_kq.95 16.28 274.59 285.59 127.11 14 18 58 5238.9 20.99 268.18

60.40 6 1 32 1800.08 16.27 _|.76 285.58 127.12 6 31 33 IL:_DO.I 20.98 25.35

119.60 12 41 39 58_.95 16.28 274.59 285.$9 127.11 14 18 58 5238.9 20.99 _68.18

60.40 6 I 32 1800.08 16,27 31,76 285.58 127.12 6 31 33 1200.1 Z0.98 25.35

119.60 $2 41 39 38_.95 16.28 _74.59= 285.59 127.11 14 18 58 5238.9 20.99 768.18

OIFFE'ENTIAL CORRECTIONS MI0-COURS4E EXECUTION ACCURACY ORBIT OETERMINAT!C_ ACCURACY

70E-3.7631 TRA -.113_ TC3 -.7393 BAU .6638 56T 2968.4 _ 8}9.7 563 112.8 ST 2726.6 5R 573.0 5S 949.3

ROE .770_ RRA -.4545 RC_ .2887 FAU .02306 RRT -.806| RRf" -.9L_04 RTF .965_ CRT -.9715 CRS .9885 CST -.9967

FOE-l.6104 FRA .3119 FC_ -,3192 BSP 9588 56_ 3084.8 R23 .L_045 R13 -.9735 LSA 2939.6 MSA 150.2 SSA 3.3
BDE 3.8411BRA .4685 BE3 ,7937 FSP -358 S(;I 3046.6 ,TW;2 484.1 THA 166.82 EL1 2782.9 EL2 133.J ALF 168.43

LAUNCH DATE FEB _6 1969 FLIGHT TIME 122.00 ARRIVAL DATE JUN 2d 1969

HELICWCENTRIC CC,NIC CISTANCE 357.452
RL |48.13 LAL -.00 LOL 157.23 VL 27.906 GAL -7.26 A_L 106.47 HCA 168.69 SMA 13|.0{_ ECC .1_|09 INC16.4734 v! 30.079

RP 108,92 LAP -3.19 tCW_ 326,36 VP 37.733 GAP 3.86 A_P 73._3 TAL 216.97 T4P 25.66 RCA 107.27 APO |54.72 V? 34.79?

RC 117.630 GL -56.05 GP 75.7_ 7AL 114.55 7AP 102.99 ETS 66.28 7AE 95.51 ETE 151.62 7AC 74.94 ETC 182.27 CLP-156.?I

PLANE TOCENTRIC CONIC
C3 89.543 VHL 9.463 CLA -43.49 RAL 43.35 RAC 6569.8 VEL 14.522 PTH ?.64 VHP 11.571CPA 58.49 RAP 304.68 ECC 2.4736

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL"_NC

55.50 6 10 16 1941.10 13.70 41.84 _98.44 131.69 6 42 37 1341,1 18.94 35.95

1_4.50 13 32 19 5864,70 13.72 274.65 298.46 131,69 15 lO 4 5264.7 1H.95 268.76

55.50 6 10 16 1941.10 13,70 41.84 298.44 131.69 6 42 37 1341.1 I8.94 35,95

124.50 13 32 19 5864.70 13,72 274.65 298,46 131.69 15 10 4 5264.7 18,95 _68.76

55.50 6 10 16 1941,10 13.70 41.84 _98.44 131.69 6 4? 37 1341.1 18.94 35.95

124.50 13 32 19 5864.70 13.72 274.65 298.46 131.69 15 10 4 5264.7 18.95 268.76
MI0-COUR_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

56T 3153.6 56R 504.1 SG3 90.3 ST 2998.2 5R 148.0 SS 955.8

RRT -.3251 _ -.4906 RTF .9800 CRT -.3895 CRS .4490 CST -.9979

56B 3193,6 R'Z3 .1740 RI3 -,9815 LSA 3146.8 MSA 148.5 SSA 2.4

$61 3157.9 S432 476.0 THA 176.96 ELI 299_.7 EL2 136.3 ALF 178.90

DIFFERENTIAL CORRECTIONS

TC£-4.9475 TRA .4774 TC3 -.4763 BAU .5835

RCE .0861RRA -.5529 RC3 .I036 FAU .01510

F_E-1.5701 FRA ,4018 FC3 -.140-.O B.SP 9_96

BCE 4.9482 BRA ,73(]5 8C3 .4874 FSR -284

LAUNCH DATE FEB 26 1969 FLIGHT TIME 124.00 ARRIVAL C4TE JUN 30 1969

LNCH 47MTH LNCH TIME L-I TIME INJ LAT

52.86 6 35 41 L:_74.C-.8 9.12

1_7.14 14 18 4 656.81 9.14

52.86 6 35 41 2074.68 9.12

127.14 14 18 4 656,81 9.14

52.86 6 35 41 L_]74.68 9.I_

127.14 14 18 4 656.81 9.14

DIFFERENTIAL CORRECTIONS

TDE-6.0243 TRA 1.5568 TC3 -.1831BAU .3733

ROE-2.8008 RRA -.0896 RC3 -.0089 FAU .00685

FOE-1.5990 FRA .5288 FC3 -.0389 85 "o 10196

B0E 6.6435 8RA 1,5593 BC3 .1833 FSP -224

HELIL"_ENTRIC CONIC 01STANCE 363.265

RL 148.13 LAL -.00 LOt. 157.23 VL 27.856 GAL -7.01 AZL 112.97 HCA 171 .65 SMA 1_.64 ECC .18_45 INC??.9739 Vl 30.079

RP IO_.91 LAP -3.75 LOP 329.53 VP 37.700 GAP 4.07 AZP 67.24 TAL 215.56 TAP 27.21 RCA i07.07 _P_ 154.21 V2 34.796

RE 120.015 GL -60.98 GP 79.62 ZAL 107.97 ZAP I00.29 ETS 91.81ZAE 88.29 ETE 174.49 7AC 70.23 ETC 204.83 CLP 172._

PLANE TC_ENTRIC CONIC
C3 152.3_7 VHL 12.341DLA -45.43 RAL 52.27 RA0 6570.7 VEL 16.542 PTH 2.88 VHP 15.397 CPA 57.38 RAP 291.55 ECC 3.5066

INJ LONG INJ RT AK INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LC_C

49.63 313.15 134.70 7 10 15 1474.7 j4.70 44.1_

299.65 313.17 |34,70 14 _9 0 56.8 14.71 294.20

49.63 313,15 134.70 7 10 15 1474.7 14.70 44.18

299,65 313.17 134.70 14 29 0 56,_ 14.71 294.2_

49.63 313.15 134.70 7 10 15 1474,7 14.70 44.18

299.65 313.17 t34.70 14 29 0 56,8 14.71 294._

MIO-COURE EXECUTION ACCURACY ORBIT CETERMINATIC_q ACCURACY

56T _014.5 SGR 1301.8 SG3 71.4 ST 2813.9 SR I300.4 SS 997.1

RRT .9137 _ .8801RTF .9957 CRT .9923 CRS -.9881 CST -.9995

568 3283.6 R'Z3 -.1337 R13 .9893 LSA 3252.6 MSA 154 .0 554 1.9

S61 3_46.6 SG2 491.3 THA 22.07 ELI 3096.4 EL2 145.9 ALF 24.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69 '

LAUNCH CATE FEB 26 1969 FLIGHT TIME ]26.00 ARRIVAL GATE JUL Z 1969

HELIOCENTRIC CONIC

RL |48.13 LAL -,00

RP 108.89 LAP -3.30

RE 122.394 GL -62,19

PLANETOfENTRIC CONIC

c3 339.o55 VHL 18.413

LNCH AZMTH LNCH TIME

55.61 7 23 8

124.39 14 44 16

55.61 7 23 8

lZ4.39 14 44 16

55.61 7 23 8

IZ4.39 14 44 16

DIFFERENTIAL CORRECTIONS

TOE-Z.3461 TRA 2.7937 TC3 -.0084 8AU

R06-9.1117 RRA ?.6448

rOE-l.8J]8 FRA .9149

BOE 9.4089 BRA 3.5009

01STANCE 368.838

LOt. I57.23 VL 27.806 GAL -6.71 AZL 126.14 HCA 174.40 5MA 130.28 ECC ,17941 INC36.1390 Vl 30.079

LOP 332.70 VP 37,667 GAP 4.21 AZP 53.99 TAL 2|3.95 TAP _8.36 RCA 106.91 APO 153.65 VZ 34.800

GP 76.22 ZAL 101.46 ZAP 97.0? ETS ]37.]3 ZAE 77.69 ETE 217.31 ZAC 62.16 ETC 248.25 CLP 121.11

DLA -43.41RAL 61.50 RAO 6571.9 VEL 21.456 PTH 3.2l VHP 23.176 OPA 51.79 RAP 276.66 ECC 6.5800

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LA T INJ 2 LONG
2161.71 3,45 52.04 327.83 133.}O 7 59 l0 1561,7 8.9J 46.57

799.75 3,47 ]07.17 327.84 133.]O 14 57 36 199.8 8.93 301,70

2161.71 3.45 52.04 327.83 133.30 7 59 10 156J.7 8.9J 46,57

799.75 3.47 307.17 }27.84 133.30 14 57 36 199.8 8.93 301.70

7161.71 3.45 52.04 327.63 133.30 7 59 10 1561.7 8.91 46.57

799.75 3.47 307.17 327.64 133.30 14 57 36 199.8 8.93 301.70

HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.3947 ,SGT 1224.4 S6R 3069.8 $63 57.5 5T 787.3 SR 2855.5 SS 1149.4

RC3 .0867 FAU-,00587 RRT .8441 RRF .9849 RTF .9238 CRT .9652 CRS -.9979 CST -.9800

FC3 .0150 BSP 10150 ._T,8 3)04.9 RS] -.I062 RI3 .9942 LSA 3170.7 HSA 204.9 SSA .7

BC} .0871 rsP -1_0 56| ]246.1 562 6_0.7 THA 70.66 ELl 2955.4 EL2 198.8 ALF 75,03

LAUNCH DATE FEB 76 1969 FLIGHT TIME 128.00 Ai_IVAL 0ATE JUL 4 1969

HELIOCENTRIC CONIC

RL 148.13 LAL -.00

RP 108.88 LAP -3.34

RC 124.766 GL -51.97

PLAMETOf[NTRIC CONIC
C31053.319 VHL 32.455

LN_ AZMTH LNCH TIME

76.61 9 39 56

103.39 13 12 40

76.61 9 39 36

103.39 13 12 40

110.00 12 6 28

110.00 15 45 17

0ISTANCE 373.611

LOt. 157._3 VL 27.755 GAL -6.25 AZL 157.91HCA 176.40 SMA 129.92 £CC .17682
LOP 335.87 VP 37.634 GAP 4.13 AZP L_.13 TAL 211.74 TAP 28.14 RCA 106.94

GP 58.71 ZAL 96.06 ZAP 95.94 ETS 166,96 ZAE 58.41ETE 24].78 ZAC 45.36

DLA -31.08 RAL 67.17 RAD 6573,0 VEL 34.272 PTH 3.51 VHP 40.867 0PA 35.53

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM

1905.O2 -.31 28.63 3]7.65 1_1.08 IO II 4| 1305,0

1221.40 -.29 3.38.19 337.66 121.08 13 33 ! 621,A

1905.02 -.31 28.65 337.65 121,08 10 11AI 1305.0

IL_1.40 -.29 3S8.19 3_7.66 121.08 13 33 I 621.4

1428.48 -13.11 346.04 3_9.79 121.86 12 30 17 828.5

745.93 12.50 3109.79 343.54 122.O8 15 57 43 145.9

OIFFERENTIAL CCRR_CTIONS

TOE 3.8203 TRA 1.O513 TC3 -.0360 BAU 2.7771

R0-I?.0973 h"RA 7.6188 RC} .I891 FAU-.04368

FOE-?.3314 FRA I .6403 FC3 .0359 8,SP 9'261

BO617.6867 BRA 7,6910 8C_ .1972 FSP -159

INC67.9067 Vl 30.079

APO 152.89 v? 34._05

ETC 279.79 CLP 97.60

RAP 263.05 ECC18.3350

INJ 2 LAT INJ 2 LONG

3.82 2?.?0

3,84 331.74

3,82 22.?0

3.84 331.74

-8.80 339.59

16.65 303.14

ORBIT DETERMINATION ACCURACY

ST 677.6 5R 7187,3 $S 1497.0

CRT -.9514 CR5 -.9997 CST .9435

LSA 2727.7 MSA 209.9 SSA .5

ELI 2281.1 EL2 200.2 ALF I06.55

MI0-COURS_ EXECUTION ACCURACY

.%T 796.1 56R 2921.3 563 50.2

RRT -.6647 RRF .9986 RTF -.6243

_027.9 R'Z3 -.0899 RI3 .9959

561 _.970.B 562 584,9 THA 100.69

LAUNCH DATE FEB 26 1969

HELIOCENTRIC CONIC

RL 148.|3 LAL -.00

RP 108.86 LAP -3.37

RC 127.178 GL 54.23

PLANE TOfENTRIC CONIC

C3 890.849 VHL 29.847

LNCH AZMTH LNCH TIME

23.86 15 0 17

156.14 1 27 38

23,86 IS 0 17

156.14 J ?7 }8

23.86 15 0 17

156.14 I 27 38

FLIGHT TIME 130.00 ARRIVAL GATE JUL 6 ]969

DISTANCE 383.986

LOL IS7.23 VL 27.703 6AL -6.92 AZL 28.29 HCA 183.82 5444 129.55 ECC .18654 INC61.7078 Vl 30.079

LOP 339,04 VP 37.602 GAP 5,60 4ZP 151.65 TAL 213.33 TAP 37.15 RCA 105.39 APO t53.72 v2 34.8jl

GP -62.31ZAL 97.21ZAP 95.86 ET5 183.96 ZAE 66.47 ETE 107.72 ZAC 076.59 ETC 79.04 CLP 107.69

CLA 69,14 RAL 18.95 RAO 6572.9 VEL 31.814 PTH 3.48 VHP 37.042 DPA -82.46 RAP 206,20 ECCIS.661!

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5073.23 .03 246.43 286.98 20.86 16 24 50 4473.2 -7.44 243.98

3325.53 .04 97.43 288.95 20.86 2 23 3 2725.5 -7,43 94,98

5073.23 .03 246.43 288.98 2'0.86 16 24 50 4473.2 -7.44 243.98

3325.53 .04 97.43 288.95 20.86 2 23 3 2725.5 -7.43 94.98

5073.23 .03 246.43 288.98 20.86 |6 24 50 4473.2 -7.44 243.98

3325.53 .04 97.43 288.95 _0.86 2 23 3 2725.5 -7,43 94.9_

DIFFERENTIAL CORRECTIONS MI0-CCI_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-Z,1155 TRA 1.4597 TC3 -.0783 8AU 2.4366 56T 1OO1.3 SGR 3102.8 563 51.6 ST 470.0 SR 2710.6 SS 1701.8

RC-14.0237 RRA 1.9519 RC3 -.189_ fAU-.03481 RRT .7882 _ -,9994 RTF -.7689 CRT .9171 CRS 1.0000 CST .9137

FOE ?.7536 FRA -.3559 FC3 .0338 BSP 9782 ,568 3260.3 R23 -.0794 RI3 -.9967 LSA 3229.5 MSA 187.1 SSA 1.1

60614.1819 BRA ?.4374 BE3 .L:_046 FSP -165 561 3205.3 562 596.5 THA 75.21 ELI 2744.8 EL2 185.1 4LF _0.92

LAUNCH DATE FEB _6 J969 FLIGHT TIME 132.00 ARRIVAL GATE JUL 8 1969

HELIOCENTRIC CONIC DISTANCE 389.951

RL 148.13 LAL -.00 LCL 157.23 VL 27.650 GAL -6.48 AZL 55.76 HCA 186.02 SMA 129.19 ECC .18434 INC34 .2369 Vl 3(].079

RP 108._4 LAP -3.39 LOP 342.21 VP 37.569 GAP 5.57 A_P J24.09 TAL 211.29 TAP 37.31 RCA 105.37 APO 153.P0 v2 34.818

RE 179,481 GL 62.16 GP -75.66 Z_L 101.65 ZAP 100.09 ET5 212.08 ZAE 84.00 ETE 134,63 ZAC 9].96 ETC 108.75 CLP 135.05
PLANE TO_ENTRIC CONIC

C3 305.597 VHL 17.481DLA 69.17 RAL 349.11RA0 6571.7 VEL 20.662 PTH 3.17 VHP 21.493 OPA -78.04 RAP 73,91 ECC 6.0293
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

23.87 13 I 10 4986.98 -5.47 244.70 257.03 20.93 I4 _4 17 4386.9 -12.93 242.20

156.18 63 ?4 44 3238.96 -5.46 95.67 257.0_ 20.93 24 18 43 2639.0 -12.92 93.16

23.82 13 I I0 4986.88 -5.47 244.70 257.03 20.93 14 24 17 4386.9 -12.93 242.20

156,18 _3 ?4 44 3238.96 -5.46 95.67 257.02 20.93 24 18 43 2639.0 -12.97 93.16

23.82 13 I 10 4986.88 -5.47 244.70 257.03 20.93 14 24 17 4386.9 -12.93 242.?O

156.18 23 74 44 3238.96 -5.46 95.67 257.02 20,93 24 18 43 2639.0 -12.92 93.16

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

TOE _.9389 TRA -.374! TC3 -.0155 8AU .3408 56T 1024.5 SGR 3493.3 SG3 61.9 ST 968.8 SR 1947.5 SS 879.6

ROE-5.2572 RRA 3.2822 RC3 -.0820 FAU-.DO080 RRT -.7509 RRF -.9865 RT'F .845! CRT -.9295 CRS .9928 CST -.9670
FOE 1,3503 FRA -.6105 FC3 .0(]23 8SP 11247 $68 3640.5 RZ3 -,1164 RI3 -.9923 LSA 2323.5 MSA 326.1 SSA 1.6

806 6.0229 8RA 3.3035 BC3 .0834 FSP -199 561 3580.I 562 660._ THA 102.86 ELI 2151.0 EL2 323.6 ALF I15.43

1947



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH CAT£ FEB Z6 1969

H[LIOCENTRIC CONIC

RL ]48.J3 LAL -,00

RP |08.82 LAP -3.39

RC 131.823 GL 61.13
PLAN[TO_ENTR|C CONZC

C3 |45.894 VHL |_.079

LNCH ATMTH LNCH T]I_

28.90 12 53 49

ISI.|0 22 34 43

28.90 12 33 49

15|.10 22 $4 43

28.90 12 53 49

151.10 22 54 43

FLIGHT TII4_ 134.00 ARRIVAL C4TE JUL 10 1969

01STANCE 394.526

LOt. 157.?3 VL 27.598 GAL -6.16 A2L 67.32 HCA 188.83 SMA

LOP 345.39 VP 37.537 GAP 5.70 AZP 112.43 TAL 209.60 TAP

GP -74.76 ZAL 106.20 ZAP 105.20 ET$ 264.11 7A£ 94.06 ETE

I28.82 ECC .|8369 [NC22.6756 v! 30.079

38.44 RCA i05.t6 APO 152.48 v2 34.8_5

185.72 ZAC 100.05 £TC 161.09 CLP ]75.78

CLA 64.82 RAL 344.42 RAO 6570.6 '_IEL 16.347 PTH 2.86 VHP |4.735 gPA -67.86 gAP 59.24 £CC 3.40]O

L-[ T|MC IN| LAT IN| L(_NG IN| RT AS( ZNJ 4_ITH IN| TII,tE PO CST TIN IN| 2 LAT IN| Z LONG

4859.60 -12.11 238,69 248.68 25.79 14 14 49 4259.6 -19.29 235.43

3144.37 -12.10 95.21 248.63 25.79 23 47 7 2544.4 -19.28 91.95

4859.60 -12.11 238.69 248.63 25.79 14 14 49 4259.6 -19.29 235.43

5144,37 -12.10 95.21 248.63 23.79 23 47 7 2544.4 -19.28 91.95

4859.60 -12.ll 238.69 248.65 25.79 14 14 49 4259.6 -19.29 235.43

3144.37 -12.10 95.21 248.63 25.79 23 47 7 2544.4 -19.28 9|.95

01FF£RENT|AL COlleCTIONS M|0-COUR_[ £XIECUT|CN ACCURACY

T0E 3.4096 TRA-2.7023 TC3 -.J828 8AU .3627 SG7 3448.3 SGR 1610.5 S63 77.7

ROE -.5107 RRA 1.4260 RC3 .0341 rAU .0J_J RRT -.9_J8 _ -.8988 RTF ,993|

roe 1.0186 FRA -,6596 re3 -.0766 8SP 11858 _ _O5.9 _3 -.|60! R13 -.9853

8OE 3.4477 BRA 3.0355 OC3 .1859 FSP -252 SGI _772.5 S_,2 S02.9 THA 155.84

LAUNCH 0ATE r£8 26 1969 FLIGHt TINE I_,00

P_LJC_ENTRIC CONIC 0ISTANCE 400'277

RL |48.J3 L_L -._(_ LOt. 157.23 vL 27.544 GAL -5.87 AZL 73.22 H(A J91.83 _A 128.45 (CO .18356

RP 108,79 LAP -3.39 LOP 348.56 VP 37.505 GAP 5._ AZP 106.44 TAL 208,01 TAP _9.84 RCA |04.88

RE 134.153 6L 57.61 GP -6_.95 ZAL 110,14 ZAP 1|0.48 ET$ 286.87 Z_E 101.i5 £TE _07,02 ZAC 105.49

PLAN[TC_ENTRIC CONIC

C3 87.759 VHL 9.368 OLA 60.72 RAL 346.85 RAO 6569.7 VEL 14.4(=O PTH 2.63 VHP 11.402 0PA -59.80
LNCH AZNTH LN_H TIN£ L-| TINE |NJ LA7 IN| _ IN| R7 A:?_C IN| A2'NTH IN| T|ME PO CST TIN

33.75 J3 15 9 4736.41 -17.73 231.74 246.33 30._ 14 34 5

146.25 _ 52 46 30_0.45 -17.74 93.93 246.51 30._O 23 43 46

33.79 13 15 9 4736.4l -17.75 231.74 _46.53 _O.gO 14 _4 5

J46.25 22 52 46 X]_O.45 -17.74 93.93 246.51 30.90 23 43 46

33.75 |3 15 9 4736,4l -17.75 231.74 246.53 _O.gO 14 34 5

146.25 22 52 46 3060.45 -17.74 93.93 246.51 30.90 23 43 46

0|FFERENTIAL CC_CTIONS M|0-COURS( £X_CUT|ON ACCURACY

TOE 2.5687 TRA-2.7376 I(3 -.5_06 BALI .6121 S(,T 38g0.6 S(,R 461.8 S(,3 97.0

ROE .5536 RRA .2460 RC3 -.0_39 F_J .0_2|5 RRT -.2555 _ o.0589 RTF .9768

FOE .991! FRA -.6806 re3 -,2183 B_P IL:_OI _ 3917,9 R_3 -.Z007 R|3 -,976|

80E 2.6277 _RA _.7486 _C3 .5217 F,_° -316 _l 3892,4 _,2 446.3 THA 178.24

OR_|T 0ET£RMINAT[ON ACCURAC_

ST |852.9 SR 535.0 SS 676.3

CRT -.8_E]3 CRS .782_ CST -.9967

LSA _021.7 NSA ?99.4 SSA |.9

ELl 1906.7 EL2 28°.3 ALF |66.19

ARRIVAL CATE JUL |Z 1969

INC16.7814 Vl 30.079

APO 152.03 VZ 34.S33

£TC 183.49 CLP-166.94

RAP 5_.71 £CC _.4443
IN| 2 LAT IN| Z LONG

4136.4 -Z4.56 Z_7.65

2460.4 -24.55 S9.84

4136.4 -24.56 _27.65

24_0.4 -24.55 89.84

4136.4 -24.56 227.65

2460.4 -_4.flfl 89.84

ORBIT 0ETERI4[NATION ACCURACY

ST 1877.1 5R 350.9 SS 648.1

CRT .6637 CR5 -.7871 CST -.9838

LS4 |997.3 NSA 278.8 SSA Z.6

ELI 189|.8 EL2 260.5 ALF 7._|

L*UNCH C_T[ rE8 26 1969 FLIGHT TIME 138.00

H£LIOC£NTRIC CONIC CISTAN(E 406.090
RL ]48.13 LAL -.(30 LOL 157.23 VL 27.491 GAL -5.59 AZL 76.74 HCA |9_.89 SM_

RP 108.77 LAP -3.38 LOP 331.74 VP 37,474 GAP 6.09 A_P 10_.83 TAL 206.44 TAP

RE 136.471 GL 53.61 CP -62.71 ?AL 113._1 ?AP 115,64 £TS 294.94 ZA£ 106.69 £T£

PL_METO_ENTR|C CONIC

C_ 60.786 VHL 7.797 CLA 57.11RAL 350.78 RAG 6569.1 VEL J3.496 PTH 2.47 VHP

LNC_ A_MTH LN_H TII,_ L-I TD4{ |NJ LAT |NJ LONG [NJ RT A_C IN| A_;'NTH _NJ T]I4[

38.08 13 4_ 0 4629.24 -21.85 224.70 245.77 35._O 14 59 9

]41.92 22 57 13 E995.92 -21.83 92.32 245.75 35.80 23 47 9

38.08 13 42 0 4629.24 -2|.85 224.70 245.77 35.80 14 59 9

]4].9_ ?? 57 13 2995.92 -21.83 92.32 245.75 35._O 23 47 9

38.08 13 4Z 0 4629.24 -21.85 224.70 245.77 35,_0 14 59 9

]41.9Z 2_ 57 13 2995.92 -21.83 9"?.32 245,75 35._ 23 47 9

_]FFE_NT[AL C_RR[CTIONS NI0-COURS_ [Y,_CUT_CIN ACCURACY
TCE 2.1_48 TRA-_.4_7 7C3 -._5 8AU .7397 S_T 3980.7 5f,R 546.1 S_3 117.4

RCE .6785 RRA -.0601RC3 -.133l FAU .02984 RRT .6187 RRF .7865 RTF .9644
roe 1.O126 FRA -.6_26 FC3 -.4249 9.SP 12583 S(_ 4018.0 R23 .2328 R|3 .9666

ecE 2.2_5 _ 2.4995 8C3 .9|03 FSP -386 S(,I 3995.2 S_2 427.5 THA 4.91

L_UNC_ C_T£ FEB Z6 1g_9 FLIGHT TIME ]40.00

P_L_rJCENTRIC CONIC 01STANCE 41|.929

RL 148,|3 LAL -.00 LCt. 157.23 VL _7.437 GAL -5.31 AZL 79.07 HCA |97.99 5_A 1_7.7_ ECC ,1840_

RP |_8.74 LAP -3.36 LOP 354.91 VP 37.443 GAP 6.29 AZP 100.40 TAL L_04.87 TAP 42.87 RCA 104.23

RC ]38.773 GL 49,73 GP -56.88 ZAL 115.72 ?AP 12/3.52 ET$ 298.75 ZAE JlJ.15 ETE 214.50 ZAC 113.39

PLANE TC_ZENTRIC CONIC

C3 46.064 VHL 6.787 0LA 53.99 RAL 354.88 RA0 6568,7 V_L |2.9_9 PTH _.]6 VHP 8.407 CPA -46.56
LNCH AZMTH LN_H TIME L-I TINE IN| LAT IN| LONG IN| RT A.SwC IN| A_,tTH IN| TIME PO CST TIM

_]._0 I_ 9 O 4538.47 -24._0 218.00 245.46 40.29 15 24 38 3938.5

J_8.|_ _3 2 59 2949.4] -24.59 90.76 245.44 40.28 23 52 8 2349.4

41._ |4 9 0 4538.47 "24._O 2|8.00 245.46 40.29 15 _4 38 39_.5

_38.10 23 2 59 2949.4| -24.59 90.76 245.44 40.28 23 52 8 2349.4

41.90 14 9 0 4538.47 -24.60 218.00 245.46 40.29 15 74 38 3938.5

13Hl|0 23 2 39 2949.41 -24.59 90.76 245.44 40.28 23 52 8 _49.4

C/FFERENTIAL CORRECTIONS MI0-COURS_ £X_CUTICN 4CCURACY

TCE 1.8737 TRA-2.2943 TC3-1.3103 BAU .$182 _T 4064.3 _ 648.3 S_3 137.0

RCE .6416 RRA -.J 357 RC3 -.2198 FAU .03636 RRT .7701 RRF .9054 RTF .9547

FCE 1.0255 FR4 -.6629 FC3 -.6834 _SP J2983 _ 4115.6 R'_3 ._54_ R13 .958G

BC£ 1.9805 8RA 2.2983 8c3 1,3286 FSP -457 S(,! 4095.J SC_ 410.4 THA 7.08

_RRIV_L C_TE :UL ]4 1969

128.09 ECC .18369 INC13.2618 v] 30.079

41.33 RC_ 104.56 APO 15].62 vZ 34.841

ZI3.1I ZAC 109.76 ETC 190.73 CLP-J60,TI

9.536 _PA -52.8! RAP 48.79 ECC 2.0904

PO C_T TIN _NJ _ EAT IN| Z LONG

40_9.2 -2_.25 ?i9.87

2395,9 -28.23 87.43

4029.2 -28.25 219.82

2395.9 -28-Z3 87.43

4029.2 -28.25 219.82

2395.9 -28.23 87.43

ORBIT OETERMINATION ACCURACY

ST 1862.6 5R 499.2 SS 65_.5

CRT ,8642 CRS -.9330 CST -.9760
LSA 2(]18.Z NSA 271.0 SSA 3.4

ELI 1912.7 EL2 244.6 ALF 13._6

ARriVAL CATE JUL 16 1969

INC10.9267 Vl _.079

APO 151.23 V? 34.fl5_

ETC 193.34 CLP-158.35

RAP 46.34 ECC 1.75H!

_NJ 2 L_T IN] _ LONG
-}0.58 212._2

-_.57 _5.18

-}0.58 212.42

-_0.57 85.1_

-_0.58 212.42

-30.57 85.]_

CRBIT CETERMINATION _CCURAC¢

ST 1865.9 SR 544.8 SS 662.I

CRT .90_ CR$ -.9777 CST -.9714

LS4 2036.6 MSA 263.6 55_ 4.3

1948



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-698

LAUNCH CATE F£8 26 1969 FLIGHT TIRE 14?.00 ARRIVAL CATE JUL 18 1969

H[LIC_ENTRIC CONIC

RL 148.13 LAL -.00

RP lOS.T| LAP -].]2

RC 14].067 GL 46.14

PLANE TOEENTRIC CONIC

C3 37.068 VHL 6.088

LNCH AZHTH LNCH TIME

45.24 J4 34 53

134.76 23 8 52

45.24 14 34 53

134.76 23 8 52

45.24 14 34 53

134.76 23 8 52

OIFFER1ENTIAL CORR[CTION5

TDE J.7032 TRA-2.1_74 TC_-I.7440 8AU .8760

ROE .5759 RRA -.1453 RC3 -.2883 FAU .04|82

FOE 1.0150 FRA -.6254 FC3 -.9768 8.._P 13502

BOE 1.7960 BRA 2.1324 Be3 I .7677 FSP -530

DISTANCE 4J7.776

LOL |57.23 VL 27.384 GAL -5.02 AZL 80.74 HCA 20J.|2 5#44 127.37 £CC .J8447 INC 9.2606 vJ 30.079

LOP 358.09 VP 37.412 GAP 6.51 AZP 98.65 TAL 203.30 TAP 44.42 RCA 103.87 APO J50.86 V2 34.860

GP -51.63 ZAL I17.4| ZAP |25.02 [T$ 301.00 ZAE |I4.78 ETE 214.08 ZAC 116.60 ETC 194.20 CLP-157.60

DLA 51.3I RAL 358,87 RAD 6568,4 VEL 12.587 PTH 2.2B VHP 7.69! DPA -40.93 RAP 44.86 ECC 1.6]OO

L-I TIN[ INJ LAT |NJ LONG INJ RT A_: INJ A2'NTH INJ TINE PO CST TIM INJ 2 LA TINJ 2 LONG

4461.32 -26.39 2|I.8§ 245.47 44.25 15 49 15 3861.3 -31.96 205.69

2916.97 -26.37 89.44 245.46 44.24 23 57 29 2317.0 -31.95 83.28

44151.32 -26.39 211.8§ 245.47 44.25 15 49 15 5861.3 -31.96 205.69

2916.97 -26.37 89.44 245.46 44.24 23 57 29 2317.0 -31.95 83.28

4461.32 -26.39 211.85 245.47 44.25 J5 49 J5 3861.3 -31.96 205.69

2916.97 -26.37 89.44 245.46 44.24 23 57 29 2317.0 -3|.95 83.28

NID-COJRSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
S_T 4|63.8 SGR 681.8 SG3 I54.9 ST 1869.9 SR 546.0 SS 662.3

RRT .8155 RRF .9338 RTF .9475 CRT .9133 CRS -.9860 CST -.9683

Sr_ 4219.2 R_3 .2664 RI3 .9509 LSA 2041.6 NSA 255.5 SSA 5.3

_,I 4201 .I _2 391 .I THA 7.67 ELI 1936.J £L2 E14.8 ALF 15.J2

LAUNCH DATE FE8 26 1969 FLIGqT TINE 144.00 ARRIVAL DATE JUL 20 J969

HELIOCENTRIC C_IC

RL 148.|3 LAL -.00

RP 108.68 LAP -3.28

RC I43.344 GL 42.88
PLAN[TOCENTRIC CONIC

C3 31.O95 VHL 5.576

LNO-I AZNTH LNCH TINE

48.14 J4 59 30

J31.86 23 I4 50

48.14 14 59 _(_
J3J.86 23 14 50

48.I4 |4 §9 30

131.86 23 I4 50

CZFFER_NTIAL C_R_CT|CNS .

TOE 1.6288 TRA-|.93|3 TC3-2.1280 EAU .894I

ROE .5302 RRA -.IJ44 RC3 -.3132 FAU .04413

FOE J.0254 FRA -.5286 rC3-I ,2286 BSP I2790

8OE 1.7129 _A 1.9346 BC3 2.|_O9 FSP o510

204.26 SMA

201.70 TAP

J|7.73 ETE

J27.0! ECC .|8506 IN( 8.0072 Vl 30.079

45.96 RCA I03.5J APO J50.5! v2 34.870

212.86 ZAC IJ9.52 ETC J94.28 CLP-157.60

0!STANCE 423.63J

LOL 157.23 VL 27.330 GAL -4.72 kZL 8J.99 H_

LOP 1.27 VP 37.382 GAP 6.72 AZP 97.31 TAL
GP -46.97 ZAL II6.47 ZAP J_J.I2 ETS 502.59 ZA_

OLA 49.03 RAL 2.1'0 RAO 6568.Z VEL 12.348 PTH _.2_ VHP 7.225 OPA -35.87 RAP 44.08 EC( 1.5117

L-I TINE INJ L_T INJ LONG INJ RT AS( INJ AZt4TH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG
4394.99 -27,51 206.30 245.82 47.67 I6 12 45 3795,0 -32.72 199.69

2894.67 -27,_ _.38 245.81 47.66 24 3 5 2294.7 -32.71 81.78

4394.99 -27.5J 20_.30 245.82 47.67 16 12 45 3795.0 -32.72 199.69
2894.67 -27._P0 88.38 245.6! 47.66 24 3 5 2294.7 -32.71 81.78

4394.99 -27.5I Z06.50 245,82 47,67 I6 12 45 3795.0 -32.72 199.69

2894.67 -27.50 88,38 245.8J 47.66 24 3 5 2294.7 -32.71 81.78

MIO-(X)URSE EXECUTION ACCURAC_ OR617 DETERNINATIC_I ACCURACY

SC,T 4194.3 _ 671.5 SG3 J65.6 ST J905.3 SR 547.5 SS 676.2

RRT ,Bl06 RRF ,9332 RTF" .9357 CRT .92|5 CRS -.9910 CST -.9650
S_ 4247.7 R'_3 ,2870 R13 .9392 LSA 2079.0 HSA 254._ SS_ 6.3

S_I 4229.7 S(,2 389.9 THA 7.46 ELI |97! .7 EL2 205.5 ALF J5.00

LAUNCH CATE FEB 26 1969

HEL|OCENTR[C CONIC

RL 148.13 LAL -.00

RP 108.65 L_P -3.23

RC 145.608 GL 39.91
PLA_TOCENTRIC CONIC

C3 _6.880 VHL 5.JB_

LNCH AZHTH LNCH TIME

50,67 !5 Z2 59

129.33 23 _O 59

50.67 15 22 59
129.33 23 20 59

50.67 15 22 59

1Z9.33 23 20 59

FLIGHT Title J46.00 ARRIVAL CATE JUL 22 1969

DISTANCE 429.476

LOL ]57.23 VL 27.277 GAL -4.42 AZL 82.97 HCA 207.4! SN_ !26.66 ECC .18580 TNC 7.0256 vJ 3D._79

LOP 4.46 VP 37,353 GAP 6.94 AZP 96.24 TAL 200.10 TAP 47,50 RC_ 103.12 APO !50.19 v2 34._80

GP -42.86 ZAL 118.96 Z_P J32.8| ET5 303.81 ZAE 1213.!| ETE 211.29 Z_C 122.23 ETC J93.99 CLP-JS_,_I

OLA 47.08 RAL 6.41RA0 6568.1VEL 12.176 PTH 2.19 VHP

L-I TINE INJ LAT INJ LONG INJ RT AS4: INJ AZNTH INJ TIME

4337.25 -28.21 201.34 246.51 50,60 16 35 16

E879.61 -28.20 87.59 246.50 50.59 24 8 58
4337.25 -28.2| Z01.34 246.5| 50.60 16 35 !6

2879.6! -28.20 87.59 246.50 50.59 24 8 58

4337.25 -28.21 201._4 246.31 50.F_ 16 35 16

2879.61 -28.20 87.59 246.50 50.59 24 8 58

0IFFERENTIAL CORRECTIONS

TDE !.5223 TRA-1.8062 TC3-2.5892 BAU .9389

ROE .4728 RRA -.I017 RE3 -.3495 FAU .04749

rOE .9760 FRA -.4684 FC3-1.5295 BSP 13570

BOE 1.5942 _RA 1.8OgO 8C3 2.6127 FSP -579

LAUNCH 0ATE FEB 26 1969

MID-COURSE EXECUTION ACCURACY

_T 4316.3 S_R 656.9 SG3 178.3

RRT .8238 RRF .9325 RTF .9322

•%B 4366.0 R23 .2802 RI3 .93_2
5GI 435(3.3 S_2 369.5 THA 7.20

FLIGHT TINE 148.00

DISTANCE 435.319

LCL 157.23 VL 27.223 GAL -4.JI AZL _3.77 H(A 2_0.56 SHA 126.30 ECC .]8667 !NC 6.23!9
LOP 7.64 VP 37,3_4 GAP 7.J6 AZP 95.37 TAL I98.47 TAP 49.04 RCA J02.73 _PO !49.8_

GP -39.26 ZALII8.94 ZAP I38.J4 ETS 504._0 ZAE 122.03 ETE 209,58 ZAC !24.79 ETC !93.53

OLA 45.42 RAL 10.O6 RA0 65_8.0 V_L 12.047 PTH 2.15 VHP 6.726 DP_ -_7.24 RAP 43.96

L-I TIME INJ LAT IN! LONG IN! RT AS( IN! AZMTH IN! TIM([ PO CST TIH IN! 2 LAT
4286.53 -28.63 196.94 247.53 53.10 I6 56 56 3686.5 -33.22

2869.44 -28.62 87.0I 247.52 53.09 24 I5 23 2269.4 -33.21

4286.53 -28.63 19_5,94 247,53 fi3.IO 16 56 56 3686.5 -33.22

2869.44 -28.62 87,01 247.52 53.09 24 I5 23 2269.4 -33.21

4286,53 -28.63 196.94 247.53 53._0 16 56 56 3686.5 -33.22

2869.44 -28.62 87.01 247.fl2 53.09 24 15 23 2269.4 -33.21

HELIOCENTRIC CONIC

RL 148.13 LAL -.0(_

RP 108.6! LAP -3,I6

RC 147.857 GL 37.2!

PLAHETOCENTRIC CONIC

C3 23.758 VHL 4.874

LNCH ATMTH LI$CH TIE

52.87 15 45 29

127.13 23 27 34

57.87 J5 45 29

127.13 23 27 _4

52.87 I5 45 _9

!27.!3 23 27 34

DIFFERENTIAL CCRRECT]ON$

TOE 1.4537 TRA-I.6690 TC3-3.03_O BAU .9700

R13E .4308 RRA -.0826 RE3 -._653 FAU .04918

FOE .931! FRA -.3860 FC3-1.7921 8SP 13927

8OE 1.5162 eRA 1.67J0 BC3 3.0540 FSP -61!

6.92! 0PA -31.33 RAP 43.82 ECC 1.4474

PO CST TIM IN! 2 LAT IN! ? LONG

3737.2 -33.D9 194.39
2279.6 -33.0P 80.64

3737.2 -33.09 J94.39

2279.6 -33.DP 80.64
3737.2 -33.09 194.39

2279.6 -33.08 _1.64

ORBIT OETERMINATION _CCUR4CY

ST 1900.2 5R 524.9 55 659.8

CRT .9259 CRS -.9933 CST -.9630

LS_ L_064.2 MSA 245.9 SSA 7.6.

ELI 1962.0 EL2 192.1ALF 14.49

ARRIVAL CATE JUL 24 1969

Vl }0.079

V2 34,_91

CLP-15_.63

MID-COURSE EXECUTION kCC_AC_

S_T 4412.5 SGR 634.3 S_3 186.7

RRT .8233 RR_ .9236 RTF .9274

S_8 4457.8 1_3 .273! R!3 .9_00

,T_..,I 4443.5 SG2 357.5 THA 6.79

ECC 1.3910

INJ 2 LONG
189.7!

79.79

189,7!

79.79

1H9.7J

79.79

ORBIT 0ETERMINATION ACCURACY

ST 1905.5 SR 508.2 SS 646,6
CRT .9]O5 CRS -.9953 CST -.9609

LS_ 206!.6 MSA 239.! SSA 9,_

ELI 1963.9 EL2 1_0.7 _LF 14.0_

1949



JPL TM 33-99 EARTH-VENUS TRAJECTORIES _VOL, 4. 1968-69)

LAUNCH DJTE IrFB Z6 1969

HEL]_ENTR]C CONIC

RL 148.13 LAL -.00

RP 108.58 LAP -3.09

RC J_0.092 GL 34.73

PLANE TOCENTR]C CONIC

C3 2J.359 VHL 4.62_

LN(_ AtMT_ LN(H TZE

54.18 J6 7 17

125.22 Z3 34 43

54.78 J6 7 17

125.22 23 34 43

54.78 16 7 17

125.2E 23 34 43

FLIGHT TIHE |50.00 ARRIVAL CATE JUL Z6 1969

OIST_NC£ 441.]55

LOt. 157.Z3 VL 27.170 GAL -3.79 kZL 84.4] PiCA

LOP 10.83 VP 37.296 GAP 7,38 AZP 94,64 TAL

GP -36.11 ?4L 118.48 ZAP 139,|2 ETS 305.63 ?*E

2J3.73 SMA 125.96 ECC .]8768 [NC 5.5736 V] 30.079

196.84 TAP r.d3.56 R(A I02.32 APO 149.60 V2 34.902

123.57 ETE 207.88 ZAC I27.25 ETC 193.00 CLP-]59._8

DLA 44.01RAL 13,69 RA0 6567,9 VEL 11.947 PTH 2.13 VHP 6.607 0PA -23.57 RAP 44.42 ECC 1.3515

L-| TI_ IN] LAT IN] LONG IN] RT A_H_ IN] AZ?4TH IN] TIt, tE PO C$T 7IN IN] _ LAT _NJ Z LONG

4241.5I -28.88 193.02 248.89 55.22 I7 17 58 3641.5 -33.Z! 185.58

2862.76 -28.86 86.61 248.88 55.21 24 22 25 2262.8 -33.20 79.]7

4241 .5| -28.88 193.0"2 248.89 55.7._ 1 7 J7 58 3641.5 -33.2J J85.58

2862.76 -28.86 86,61 248.88 55.21 24 22 25 2262.8 -33.20 79.17

4241.51 -28.88 |93.0'Z 248.89 55.22 17 17 58 _41.5 -33.2! 185.58

2862.76 -28,86 86.61 248.88 55.21 24 22 25 2262.8 -33.20 79.]7
OIFFERCNTIAL C(_I_R_CTION$ .....

TOE 1.4015 TRA-|.53|8 TC3-3,4T_g BAU .9973

ROE .39_0 RRA -.0647 RC3 -.3709 FAU .04993

FOE .8827 FRA -.Z981 FC3-2.02_8 BSP 14E36

80£ ],4569 BRA 1.5531 _C3 3.4926 FSP -6_3

LAUNCH OATE FEB 26 1969

P_EL|O(ENTRIC CONIC

RL 148.|3 LAL -.00
RP J08.54 LAP -_.OJ

RC 152.312 GL 3_.44

PLANETOCENTRJC CONIC

C3 19.465 VHL 4.4|2

LN,CH AZHTH LN_H TIME

56.46 J6 28 33

123.54 23 4E 34
56.46 I6 28 33

123.54 E3 4_ _4

56.46 16 28 _3

I23.54 23 42 34

_Jo-cou@.,_ £_(UTICN ACCURAC_

set 4505.0 S6R 611.1 s_3 lg'z.4
RRT .8J82 RRF .91DO RTF .g232

4546.2 R23 /_611 RI3 .9254
SG| 4532.8 SG2 349.2 THA 6.3?

FLIGHT TIHE |52.00

OlSTANC£ 446.983

LCL 1 57._3 VL 27,J17 GAL -3.46 AZL 84,98 PiCA E16.89 SNA 125.62 ECC .18883

LCP J4.0J VP 37.268 GAP ?.60 A_P 94.02 TAL J95.19 TAP 52.08 RCA 101.89

GP -33.34 ZAL 117,61 ZAP |41.8j ET$ 306.30 Z/_E |_4.82 ETE _06,E4 ZAC I29.63

0LA 4_.80 R_. 17.34 R_O 6567,8 VEL 11.868 PTH _,J| VHP 6.543 0PA -L_3.26
L-I T|ME _NJ LAT IN] LON6 IN] RT AS(: IN] AZNTH IN] TII_ PO CST TIN

4201.39 -29.01 189.53 250.56 57.04 17 38 34 3601.4

2858.53 -_9.DO 86.33 250.55 57.0_ 24 30 J3 2258.5

42OJ.39 -2_.OJ J89.f13 250,_6 57.04 _7 38 34 360].4

2858.53 -29.00 86.33 250,55 fl?.O_ 24 30 13 2258.5

4201.39 -29.01 189.53 E50,36 57.04 _7 38 34 3601.4

2838.53 -29.00 _.33 250.55 57,0_ 24 30 13 2_58.5

OIIrF"ERI[NTZAL coRreCTIONS NIO-CCI._I_ IrX_CUTION ACCURACY

TOE I .3604 TRA-I,3g_B TC3-3.91L_O BAU 1.0L_6 SGT 4594.9 SGR 590.0 $G3 _96.1

ROE .3723 RRA -.048g RC3 -.3705 F#J .04999 RRT .8100 RRF .89Z8 RTF .9196

FOE .8320 FRA -,CO8? FCJ-2.'_Y_34 88P J4541 _ 4632.7 14_3 .E450 RJ3 .9E15

80E I .4104 _A | ,3936 B¢3 3._'_95 FSP -_43 SGJ 46J9,9 SGZ 344.l THA 5.97

CR_ZT CET£RNINATION ACCURACY

ST 1911.9 SR 494.7 SS 63].7

CRT .93_5 CRS -.9969 CST -.9590

LSA 2060.4 HSA _32.2 SSA ]0.4

ELI 1967.6 EL2 169,8 ALF ]3.7]

ARRIVAL OATE JUL Z8 1969

INC 5.0]56 VI ]0.079

APO 14g,34 V_ 34.9]4

ETC I9E.45 CLP-160.]9

RAP 45.14 ECC ].3203

[NJ Z LAT INJ ? LONG

-33o13 181.93

-33.12 78.73
-33.]3 I81.93

-33.1Z 78.73

-33.13 J8].93

-33.1_ 78.73
ORBIT OETERN_NAT[ON ACCURACY

ST 1918.0 _R 464._ SS 6]4.9

CRT .9414 CRS -.9983 CST -.957]
LSA '_05g.3 NSA ZZ4.9 SS4 1|.9

ELI I971.B £L2 158.9 ALF 13,46

LAUNCH 0ATE FE6 26 1969 FLIGHT TIN_ |54.00_ ARRIVAL OAT£ JUL 30 1969

HELIOCENTRIC CONIC 0]STANCE 452.803

RL 148.J3 LAL -.DO LOL J_7.23 VL 27.0_5 GAL -3.|_ A_L #5.47 H(A 2_0.06 S_A ]25.E8 £CC .]9013 ZNC 4.5339 V2 ]0.079
RP |08.50 LAP -_.9_ LOP 17.20 VP 37._4! GAP _ 7,83 AZP 93.47 TAL I93.53 TAP 53,59 RCA |0|.46 APO ]49.10 V_ 34,9E6

RC 154.516 GL ]0.29 GP -_0.92 _AL J16,38 ZAP |44.23 ET$ _06.84 _AE I_5.84 ETE 204.69 ZAC 131.96 ETC 19|.9] CLP-]6],05

PLAN[TC_ENTR]C CC_IIC

C3 17.940 VHL 4.Z36 OLA 41.75 RAL _1.05 RA0 6567.7 VEL 11.B0_ PTH _.09 VHP 6.5L_0 DPA -17._6 RAP 46.07 £CC ].Z93Z

LNCH AZMTH LNCH TIME L-! TZgE |NJ LAT IN] LONG IN] RT _,._ IN] AZNTH IN] TZNE PO C$T T_H |NJ 2 LAT |NJ Z LONG

57,93 16 49 31 4165.38 -29,07 |86.4I 25_.55 58.60 17 58 57 3565.4 -32.99 178.68

I22.07 23 5| l! 2856.19 -29,06 86.|6 ZSZ.54 58.59 _4 38 47 _56._ _3_.98 78.44

57.93 16 49 31 4165.38 -29.07 186.41 Z5_.55 58.60 I? 58 57 3565.4 -32,99 ]78.68

122.07 23 51 It 2856.|9 -29.06 86.16 252.54 56.59 24 38 47 _256.E -32.98 78.44

57.93 16 49 31 4165,38 -29,07 JB6.4J 252,55 58,_3 |7 58 57 3565.4 -32,99 178.68

12E,07 23 51 !1 2856,19 -29.06 86.|6 2fl_4 58.59 24 38 47 2256.2 -32.98 78.44

0IFFERENTIAL CCRREETIONS NI0-COUR._E [XIECUTION ACCL_ACY ORBIT 0£TERNINATION ACCURAC_

?DE 1.3_3_ TRA-I.2479 TC3-4.340_ _AU 1.0446 SGT 4677.1 S6R 571.7 SG_ 197.8 ST 19E6.4 SR 4?7.6 SS 598.5

ROE .3528 RRA -.0344 RC3 -.3644 FAU ,04938 RRT .7983 RR_ .87_ R'rF ,9|6I CRT .948I CRS -.9991 CST -.9554

FOE .7827 FRA -.1|76 FC3-2.3832 B$P 14758 S_ 47|1.9 R'Z3 .L>Z?4 R13 .9178 LSA 2/]61,5 NSA 217.4 SSA ]3.6

_OE ] .376_ I_RA 1.2483 Be3 4.3554 FSP -644 S_I 4699.4 SG2 342.7 THA 5,60 ELl 1979.2 EL2 |47.8 ALF ]3.30

LAUNCH OATE FEB 26 1969 FLIGHT TIME: 156.00 ARr<IVAL OATE Ab6 1 1969

/"_LICX:ENTRIC CONIC OI$TAI_E 458.613

RL 148,13 LAL -.00 LOL 157.E3 VL 27.012 GAL -R.77 AZL 85.89 H(,A 2_3.24 SNA 124,94 £CC .19158 INC 4.1115 vl 3('1.O79

RP 108.47 LAP -2.82 LOP 20.59 VP 37,215 GAP 8.06 A2'P 93,00 TAL J91.85+T_P 55,09 RCA 101.01 APO 148.88 V2 34.938

RC J56.704 6L Z8._6 GP -28.78 2AL 1|4._ ZAP 146.43 ET$ _07,_4 ZAE JE6.66 ET_ 203,27 ZAC 134._6 ETC JgJ .39 (LP-J6] .9_

PLA_7OC£NTRIC CONIC

C3 J£.6_H5 VeIL 4.086 0LA 40.83 RAL _4.84 RAO 6567.? V[L ll.75| PTH 2.07 VHP 6.5_80PA -14.53 RAP 47.17 ECC 1._748

LNCH AZMTH LN(H TIE L-| TIE INJ LAT INJ LON_ _NJ RT A$C INJ AZHTH ZNJ TIE PO CST TIH INJ 2 LAT ZNJ _ LONG

59.26 ;7 |0 25 4132.85 -29.06 183.59 254,84 59.95 18 19 18 3532.8 -32.8_ 175.77
120.74 0 4 30 2855.50 -29.05 8_,I0 254.83 59.94 0 52 6 2255.5 -32.81 78.?8

59.26 l? 10 25 4132,85 -29.06 183.59 _54.84 59.95 18 |9 18 3532.8 -32.82 175.77
12_.74 0 4 3(] 2855.50 -29.05 86.10 254.83 59.94 0 52 6 2255.5 -32.B] 78.18

59._6 17 10 _5 413_.85 -_9.06 183,5g 254,84 59,g5 |8 Jg |8 3_3_.8 -3_.8_ 175.77

120.74 0 4 30 2855.50 -29.05 86.i0 254.83 59.94 0 52 6 2255,5 -32.8] 78.?8

O|FFERONTIAL COI_CTION5 N_0-EOURS_ EXi_EUTION ACCURACY ORBIT 0£TEI_4INATI_N ACCURACY
TOE 1.30210 TRA-I.IOJ8 TC3-4,7678 _AU 1.067_ SGT 476_8 S_R _57.3 SG3 198.5 ST 1929.Z SR 472.7 SS 578.8

ROE .3369 RRA -.OLP'Z2 RC3 -.358| FAU .0485_ RRT ,186_ RRF .8497 RTF .9139 CRT ,955_ CRS -,9991 CST -,9536

F0E .7304 FRA -.0319 FC3-2.5158 8SP 15058 S6B 4795.5 R"_3 .L_O61 R13 .9153 LSA L::_058.3 HSA ?08,9 5SA 15.4

8DE 1.3449 (3RA 1.1020 8C3 4.7812 FSP -647 S_1 4783,0 S_ 342.9 THA 5,_8 ELI 1981.6 £L2 136.1 ACt ]_.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69)

LkUN(H CATE FEB 76 1969 FLIGHT TIME 15B.00 ARRIVAL CATE AUG 3 1969

HELIOCENTRIC CCNIC DISTANCE 464.413

RL 148.13 LAL -.OO LOt. 157.23 VL 26.9E_ GAL -2.41 AZL 66.26 HCA 226.42 5_A 124.6I ECC .19370 IN{ 3.7359 VI 30.079

RP IO8.43 LAP -2.71 LOP 23.58 VP 37.189 GAP B.Z9 A2P 92.§8 TAL 190.17 TAP 56.59 RCA 100.54 APO 148.69 VZ 34.95J

RC t58.875 GL 26.3I GP -26.90 ?AL II2.92 ZAP I48.42 ETS 307.51 ZAE 127.34 ET£ 201.96 ZAC 136.55 ETC 190.90 ELP-|62,SJ

PLANE TOCENTRIC CONIC

C3 15.678 VHL 3.960 OLA 40.01R_L 28.7§ RA0 6567.6 VEL 11.707 PTH 2,06 VHP 6.562 OPA -I2.04 RAP 48.43 ECC 1.2580

LNCH AZNTH LNCH TIME L-I T|NE INJ LAT INJ LONG INJ RT A_ [NJ AZNTH INJ T11_ PO CST TIM INJ 2 LAT INJ 2 LONG

60.47 17 31 27 4103.21 -29.00 181.03 257.42 61.14 18 39 50 3503.2 -32.61 173.13

119.53 0 14 37 2856.48 -28.99 86.15 257.41 61.13 1 2 J3 2256.5 -32.60 78.25

60.47 17 31 27 4103.21 -29.00 181.03 257.42 61.14 18 39 50 3503.2 -32.61 173.J3

119.53 0 14 37 2856.48 -28.99 86.15 257.41 61.13 l 2 13 2256.5 -32.60 78.25
60.47 17 31 27 4103.21 -29.00 181.03 257.42 61.14 |8 39 50 3503.2 -32.61 173.13

119.53 0 14 37 2856.48 -28.99 86.15 257.41 61.13 ! 2 13 LPZ56.5 -32.60 78.25

01FFERENTIAL (.Cf_@ECTIONS HI0-OC_JRE EXECUTION ACCURkCY ORBIT 0ETERMINATION ACCURACY

TDE 1.2761 TRA -.9510 TC3-5.183b BAU 1.O_gO SGT 4846.6 S(_ 546.1 SG3 1_.2 ST 1927.5 _R 469.7 SS 557.2
ROE .3245 RRA -.0113 RE3 -.3510 F/_/ .O4738 RRT .Tr33 _ .8256 RTF .9|26 CRT .9627 CRS -.9981 CS¢ -.9517

FOE .6776 FRA .049B FC3-2,6163 85P 15362 _ 4877.) _) .|834 R13 .9137 LSA 2050.9 MSA 199.7 SSA 17.4

BOE 1.3167 8RA ,9511 BC3 5.1957 FSP -647 SGI 4865.0 _ 344.9 THA 5.01 ELI 1980.0 EL2 123,7 ALF 13.25

LAUNO_ DATE FEB 26 1969 FLIGHT TII, I£ 160.00 ARRIVAL DATE AUG 5 J969

HELIOCENTRIC CONIC

RL 148.13 LAL -.O0
RP 108.39 LAP -2.59

RE 161.017 GL 24.43

PLANETOCENTRIC CONIC

C3 14.848 V_. 3.853

LNCH A?I,'ITH L.N(H TIME

61.61 17 52 47

!18.39 0 25 21
61.61 17 52 47

118.39 0 25 21

61.61 17 32 47

116.39 0 25 21

OIrrERENTIAL CORRECTIONS

TOE 1.2519 TRA -.7_'_ TC3-5.5789 B_MJ 1.1095

RoE .3151RRA -.OO07 RC3 -.3429 FAU .04598

roe .6262 FRA .1298 FC3-2.6b08 6SP 15641

eOE 1.2909 BRA .7926 BC3 5,5894 FSP -643

0ISTJKE 470._

LCL 157.23 VL 26.g(38 GAL -2.04 AZI. 86.60 HCA 229.60 SMA 124.29 £CC .19499 I_ 3.3978 Vl ]0.079

LOP 26.7# VP 37,163 GAP 8,53 AZP _.20 TAL 188.48 TAP 58.08 RCA 1_(J.05 Al_) 148,52 V2 34.964

GP -25.23 ?,Q. il0.74 ZAP 150.25 ETS 307.65 ?AlE 127,90 ETE 20(3,77 ZAC 138.B2 ETC 19(3.43 CLP-163.69

DLA 39.24 RAL 32.77 RA0 6587.6 VEL 11.672 PTH 2.05 VHP 6.616 0PA -9.75 RAP 49.83 ECC 1.2444
L-Z TIN[ |NJ tAT |NJ LONG INJ RT A_K_ INJ AZ_ATN INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

4075.94 -28.89 178._ 260._9 62.20 I90 43 3475.9 -32.36 170.70

2859.29 -2B.BB 86.31 L_:O.Z8 6_.18 I 13 1 2259.3 -32.35 78.35

4075.94 -_.89 178.66 260._J 62.20 19 0 43 3475.9 -32.36 170.70

P.B59.29 -28.88 86.31 260.28 62.18 I 13 I 2_59.3 -32.35 78.39

_O75.94 -L:_.89 178.66 _:P_0._9 62._ 19 0 43 3475.9 -32.36 170.70

2859.29 -28.88 B6.31 Z_O.28 62.18 1 13 1 2259.3 -32.35 78.35

NI0-COJR_ EXECUTION ACCURACY OR6IT DETERNINATION ACCURAC_

_GT 4926.0 _1_ 538.0 8G3 197.0 ST 1921.0 SR 468.6 SS 535.1

RRT .7_87 RRF ,8006 RI"F' .9115 CRT .9702 CRS -.9955 CST -.9493

4955.3 _3 .16L_0 R13 .9125 LSA _039.5 NSA 190.5 SSA 19.6

3G1 4943.0 8_2 349.2 THA 4.76 ELl 1974.2 EL2 110.4 ALF 13.36

LAUNCH DATE FEB 26 1969 FLIGHT TI_ 162.00 ARRIVAL DATE AUG 7 J969

HELIOCENTRIC CONIC DISTANCE 475.979

RL 148.13 LAL -.O0 LOt. 157.23 VL Z6.857 GAL -1.65 AZL 86.91N(A 232.79 5HA 123.97 ECC .19696 INC 3.0901 VJ 30.079

RP IO8.35 LAP -2.46 LOP 29.97 VP 37.138 GAP 8.78 AZP 91.87 TAL I86.77 TAP 59.56 RCA 99.55 APO 148.38 V2 34.977

RE 163.161 GL 22.60 GP -23.75 ZAL 108.30 ZAP 15|.92 ET5 307.64 2AE 126.38 ETE 199.69 ZAC 141.10 ETC 189.99 CLP-164.57

PLAN_TO_CENTRIC CONIC

C3 |4.179 VHL 3,766 DLA 38.51RAL 36.92 RA0 6567.6 VEL 11.643 PTH 2.04 VHP 6,687 DPA -7,65 RAP 51,33 ECC 1.2334

LNCH AZMTH LN_H TIN[ L-I TIME INJ LAT INJ LONG INJ RT A,_C |NJ A_WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62.73 18 14 43 4050.31 -2_.71 176.42 263.44 63.15 19 22 13 3450.3 -32.06 168.42

117.27 0 36 32 2864.49 -28.70 86.64 _63.43 65,13 I 24 16 2264.5 -32.05 78.63
62.73 18 14 43 40_O.31 -28.71 176.42 263.44 63.15 19 22 13 3450.3 -32.06 16_.42

I17.27 0 36 32 2864.49 -28.70 66.64 263.43 63.13 J 24 16 2264,5 -32.05 78.63

62.73 18 14 43 4050,31 -28.71 176.42 263.44 63.15 19 22 13 3450.3 -32.06 168.42

117,27 0 36 32 2864.49 -28,70 86.64 263.43 63.13 1 24 16 2264,5 -32.05 78,63

DIFFERENTIAL CORRECTIONS NID-COU_51_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2256 TRA -.6277 TC3-5.9466 BAU 1.1291 _T 5002.5 _R 532.2 _3 195.0 ST 1903,3 SR 468.4 55 511.0

ROE .]078 RRA .0094 RC3 -.3347 FAU .04441 R_T .7437 _ .7754 RTF .9112 CRT .9775 CR$ -.9908 CST -.9462

FOE .5744 FRA .2056 FC3-2.7116 B_P 15907 _ 5030,7 R23 .1412 R13 .9120 LSA 2019.2 NSA 181.1 SSA Z2.0

8OE 1.2637 _RA .627_ BE3 5.9560 FSP -637 _l _018.2 _G2 354.7 THA 4.55 ELI 1959.6 EL2 96.1 ALF 13.55

LAUNCH DATE FEB 26 1969 FLIGNT TIHE 164.00 ARRIVAL DATE AUG 9 1969

HELIOCENTRIC CONIC

RL 148.13 LAL -.00

RP 108.31 LAP -Z.33

RC 165,276 GL 20._
PLANETOCENTRIC CONIC

C3 13.657 VHL 3.696

LNCH AZMTH LN_H TIME

63.85 18 37 21

116.15 0 48 0

63._._ 18 37 21
116.15 0 48 O

63._5 18 37 21

116.15 -0 48 0

0IST/_E 481.743

L_. 157.23 VL 26.BO6 GAL -1._6 AZL 87.19 HCA

LOP 33.17 VP 37,114 GAP 9.03 A2'P 91.57 TAL

GP -22.43 ZAL 105.61 ZAP 153.46 ET$ 307.50 ZAE

235.98 S_A 123.65 ECC .19913 INC 2,8071 Vl ]0.079

1_5.06 TAP 61.O4 RCA 99.03 APO 148.27 V2 34.990

118.78 ETE 19_.71 ZAC 143,37 ETC 189.56 CLP-165.44

OLA 37.79 RAL 41.19 RAO 6567.5 VEL 11.621PTH 2.04 VHP 6.773 OPA -5.71 RAP 52.94 ECC 1.2248

L-I TIME INJ LAT INJ LCNG INJ RT AS_ INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
4023.90 -28.46 174.27 266.86 64,01 19 44 27 3425.9 -31.70 166.23

2872.42 -28.45 87.15 266.85 64.00 I 35 52 2272.4 -31,69 79.I2

4025._0 -28.46 174._7 _.86 64.01 19 44 27 3425.9 -31.70 166.23
2872.42 -_8.4fl 87.15 _.85 64.00 I 35 52 2272.4 -31.69 79.12

4025.90 -28.46 |74.27 L_'_.86 64,0| 19 44 27 3425.9 -31.70 166.23

2872.42 -28.45 87,15 _.85 64.00 J 35 52 2272.4 -31.69 79.12

NI0-COURSE E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 50?0.8 SGR 52_.6 SG3 192.4 ST 1881.2 SR 469.3 SS 486.6

RRT .7277 _ .7507 RTF .9108 CRT .9843 CRS -.9831CST -.9422

SCAB 3098.3 R_3 .1232 R13 .9115 LSA 1991.4 MSA 172,2 SSA 24.7

t_;I 5085.5 _,2 361.5 THA 4.36 ELI 1937.2 EL2 80.4 ALF 13.82

OIFFE_NTIAL C_RRECTIONS

TOE 1.1978 TRA -.4521 TC3-6,2703 B_ 1.1464

ROE .]026 RRA .0201 RE3 -.3253 FAU .0426_

FOE .5242 FRA .2804 FC3-_.7036 8_W} 16103

BOE 1.2354 8RA .45_ 6C3 6.2787 F_k° -625

1951



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_

LA_,e:, OATE FEB 26 1969 FLIGHT TIME 166.00 ARRIVAL OAT[ AUG 11 1969

H(LI_[NTRIC CONIC

RL 148.13 LAL -.DO

RP 108.26 LAP -Z.IB

RC 167.570 GL 19.O3

PLANETOC£NTRI( CONIC

C3 15.272 VHL 3._13 37.05 RAL

LN_,_4 AZMTH LN_H TXl4_

65.04 I# 0 56

114.96 0 59 27

65.04 19 0 56

114.96 0 59 27

65.04 19 0 56

114.96 0 59 27

OXrrER(NTIAL CORRECTIONS

TOE 1.1621 TRA -,2206 T(5-6,5510 8AU 1.1637

ROE .2985 RRJ .0_06 RC3 -.3166 FAU .04087

FOE .4726 FRA .3501 FC3-2,6668 BSP 16347

8OE 1.1999 _A .2723 _3 6_.5_h_1 FSP --616

OISTAN_E 487,492

LOt. 157,23 VL 26,756 G4L -,64 4?L 87,46 HE4 239,17 .944 123,34 ECC .20150 INC 2.5444 Vl 30.079

L(_P 36.57 VP 37.090 GAP 9.29 A_P 91._0 TAL |83.35 TAP 62.51 RE4 98.49 4PO 148.19 v2 35.003

GP -21.25 ?4L 102.70 7AP 154.89 (TS 307.21 ZA( 129.12 (T( 197.83 ZAC 145.65 (TC 189.14 CLP-166,30

0LA 45.58 R40 6567.5 VI[L jJ.rd34 PTH Z.03 VHP 6.873 0P4 -3.92 RAP 54.64 [CC 1.2184

L-I T|N_ IN| LAT IN| _ |NJ RT 45( ZNJ A2'I4TH IN| TIME PO CST TIN IN| Z LAT IN| Z LC_G

4001,87 -28,12 172.13 270,33 64,62 20 7 38 3401,9 -31,27 164.07

2683,99 -28.1J 87,90 270,52 64,80 I 47 31 2284.0 -31.25 79.8_

4001.87 -28.12 172.1_ 270.53 64.82 20 7 38 34OI.9 -31.27 J64,O7
2883._ -ZB.JJ 87.90 270.32 64.80 I 47 31 2284.0 -31.25 79.85

4001,87 -_'B,IZ 112.13 2_,53 64,82 20 7 38 34Oj,9 -31,27 164.07

2863,99 -_,11 87,90 270.52 _.80 I 47 31 /"264,0 -31,25 79.85

NIO-_ E_ECUTION ACCURACY ORBIT OETERt4IN_TION 4CCUR4CY

_T 3138.8 _ 5_.3 _3 189.3 ST 1840,3 SR 469.B SS 439.3

RRT .71LP_ _ .72f_ RTT" .9113 CRT .ggO! CRS -.9712 CST -.9367

SP,_- 5|65,? RL_J .1D61 R13 .9119 LS_ 1947,0 MS4 164.1 sgk 27.6

_i_l 5152._ _. 3_1.6 THA 4.19 (LI 1898.3 EL2 63.8 _LF 14.20

L4UI_ 04TE FEB 26 1969 FLIGHT TINE IM.00 4RRIV4L 04TE 4U(; 13 1969

HELIOCENTRIC CONIC

RL 148.J3 LAL -,00 LOL 157,23 VL

RP 108.22 L4P -2.04 bOP _.37 YP

R( 169.443 GL 17.21GP -20.20 ZAt.

PLANETO((NTR_C CCI,41C
C3 13,017 VHL 3.608 OLA 38.27 RAL

LNCH 42147H LNO4 T_ME L-| TZME _NJ L.AT

66.32 19 25 36 _77,_ -2/.69

!13.68 1 JO _ _.92 -27,M
66.32 19 25 36 3977,58 -27.69

113.68 1 10 ZB _._Z -27,_

66.32 19 2_ 36 39?7,38 -27,_

113.68 | 10 _B 28_3.92 -Z?.68

0IFFER(NTIAL CORRI[CTIONS

TD( 1.11_ TRA -,0769 TC3--_,7{HI_ _J 1.17_4

• 2953 _ ,0414 RC3 -._OfB F/_U .0_05

FD[ .4195 FRA .4183 FC3-2._9'_) _$P 16_4_

BO( 1,1578 8RA ,0691BC3 6,77_7 FSP "006

O|$TM_JE 4_3,L_'Z_

26,1_36 G_L -,42 421. 87,710 HC& 242,36 SMA J23,04 ECC .20409 INC 2.2985 VJ _0.O79
37.0_7 GAP 9._hS A2_ 91,07 TAL 181.62 TAP 63.99 RC4 97.g2 4PO 148.15 V2 35.O16

• 3,59 ZAP 156.21 Et8 306,77 Z/4E 1L_,42 ETE 197,04 7AC 147,94 [TC 188,73 CLP-167.16

_0,06 _ _7,_ V(L 1|,_93 PTH - 2,0_ _IP 6,_40P4 -2,25 RAP 36,43 £CC J.ZI4Z

IN| L_ IN| RT A_ IN| _2_4TH IN| TIME PC) C$T TIM IN| 2 LAT IN| 2 LONG

169.94 274.42 65._7 _0 31 54 3377.6 -50.74 161.88
88,97 _74,42 6_,56 1 38 46 L_'Z_,9 °50,73 B0,91

1_J.94 274,42 63.37 _ 31 34 3_77.6 -_0,74 161.8_

88,97 2"/'4,42 65._6 I 38 48 LP_99.9 °50.73 B0,91

I(MI._I 274.42 83.37 20 31 34 3377.6 -30.74 161.88

B1_,97 _4,42 85,56 I 38 46 22..99,9 -30,73 _0.91

NJO-_lJl_( (Y_CUT|ONACCURACY ORBIT D(TERt4INATION ACCURACY

8GT _ZO0._ _ _,2 _k;_ 185._ ST 1784.4 SR 469.6 SS 429.9

RRT ._;H378 _ ,7040 RTF .9127 CRT .9946 CRS -.9529 CST -.9291

5L=_7.2 _ ,01_91RI3 .9131 LSA 1887.8 MS4 157.5 $84 "30.6

SGI 3213_7 S_2 373.2 THA 4.05 (L| 1644.6 £L2 47.0 ALF 14.68

L_I._H 04T( FEB 26 1969

H(LIO_ENTRIC CONIC

RL 148.13 L4L -,00

RP 108,18 L4P -1,88

RC I71.498 GL 15.53

PLANETOCENTRIC CONIC
C3 12.894 VHL 3.591

LN(.H A?NTH LN_H TIME

67.75 19 51 36

112.25 1 20 46

67.75 19 51 36

112.2_ 1 _0 46
67.75 19 51 36

112.25 1 20 46

FLIGHT TIME 170.00 _RRIV4L 0ATE _UG 15 1969

DISTANCE 498.942

LOt. 157.23 VL 26.656 GAL .03 AZL 87.93 H_A 245.56 ,_44 122.73 ECC .20692 INC 2.0664 Vl 30.079

LCP 42.77 VP 37.044 GAP 9.83 _2'P 90.86 T4L 179.90 TAP 65.46 RC4 97.34 APO 148.15 v2 35.030

GP -19,25 ZAL _6.31 ZAP 157,44 (TS _O6,18 ?_( 129,68 (TE 196,32 7AC 150.24 ETC 188.32 CLP-168.00

0LA 35.43 RAL 54.61 RA0 6567.5 _L 11.568 PTH 2,03 VHP 7.108 0PA -.71 RkP 58.29 EC( 1.2J22

L-I T_N( IN| LAT IN| _ _NJ RT AS( _NJ 4ZMTH ;NJ TZME PO (ST TIN IN| 2 L4T IN| _ L_G

3952,09 -27,14 167.63 278,53 66.29 20 57 28 3352,i -_0.i0 139.38
292i.30 -27.13 90.40 _?B.f2 66.28 2 9 27 232i13 -_.10 82.35

3952.09 -27,14 167.63 278.53 66.29 20 57 28 3352.1 -30.10 159.38

2921._0 -27.13 gO.40 278._2 66,28 2 9 27 2321.3 -30.10 82.35
3952.09 -27.14 167.63 278.53 _6.29 20 57 28 335_.1 -30.10 159.38

29"21,_0 -27,13 90,40 278,32 66,28 2 9 27 2321,3 -_0.I0 8_,35

0IrFERIENTIkL C.OR_CTIONS NID-(._UR_ EX(CUTJON ACCURACY ORBIT OETEI_4II_TION _CCUR4CY

TOE 1.0789 TR4 .1240 TC3-6.9306 6_J 1.1958 _T 5272.1 _R 5L_).2 _3 163.5 ST 1729.5 SR 472.8 SS 412.9

ROE .2956 _4 .0547 RC3 -.2989 FAU .037_4 RRT ,8_33 _ ,_1RTr .9122 CRT .9970 CRS -.9284 CST -.9212

rOE .5794 FR4 .4892 gC3-2._(303 65P 1(>493 _ 52_.6 R_3 .0_46 RJ3 .9127 LSA 1832.9 MSA |56.9 554 33.2

1.1186 _RA .1356 8(3 6.9370 F_P -554 _q_l 5284.6 SG2 M5.5 THA 3.94 ELI 1792.6 EL.2 35,2 ALF 15.25

L4UNO'_ 04TE FEB 26 1969 FLIt_IT TIME J?_.00

_LIO_ENTRIC CONIC

RL 148.13 L4L -.00

RP 108.14 L4P -1.72

RC 173.532 GL 13._

PLANETOC[NTRIC CONIC

C3 J2,903 VHL 3,_92

LNC_ 4Z_TH LNCH TIME
69.36 20 19 11

110.64 I 29 44

69.36 20 19 11

110.64 I 29 44

69.36 20 19 11

110.64 1 29 44

ARRIVAL 0kTE AUG 17 1969

01ST/u_JE 504,640

LQ. 157,23 VL L_,607 GAL .49 AZL _.13 HC,J 248,76 S_4k 122,44 ECC ,_I000

L._ 45,98 VP 37,021 GAP 10,12 AZP 90,67 T_L 178,17 TAP _6,93 RC4 96.73
GP -18.39 Z_L 9"Z._0 ZAP 158.59 (T$ _05.42 734[ 129,92 ETE 195.67 74C 152.55

0L4 34,53 RAL 59,19 RAO 6567,5 V_L 11,388 PTH 2,03 VHP 7,243 OPA ,73
L-I TIME IN| LAT IN| _ _NJ RT A_( _NJ A_147H _NJ TIME PO (ST TIM

3924.18 -26,49 165,11 _2._0 615,99 21 24 35 3324._

2949.52 -2_,47 _.31 _2.80 _=_.98 2 18 54 2349.5

_J24,18 -26,49 163,11 _82.80 66.99 _1 24 35 3324.2

L_49,52 -_6,47 92.31 _82._0 66.98 2 18 54 2349.5

3924_1e -26.49 J6_,JJ _2._10 66.99 21 24 35 3324.2

2949.52 -L_.47 9_.31 282,80 66.98 2 18 54 2349.5

01FFER_NTI4L CORR_.CTION$

TOE 1.0026 TR4 ,3304 TC5-7,0073 BAU 1.2Og_

ROE .2923 RR4 ,0654 RC3 -,2676 r4U ,03352

rOE .3162 rR4 .3439 rC3-2.3697 BSP 16964

_)_( 1.0444 _R4 .3_ BC3 7,0132 F.SP -579

INC 1.6456 Vl 30.079

APO 148.15 v2 35.043
ETC 187.89 CLP-J_.B4

RAP 60.21ECC 1.2124

IN| 2 L4T IN| 2 LONG

-29.36 157.08

-29.35 84.Z8

-29,36 157.08

-29,35 B4.ZB
-29.36 157,08

-29,35 64._8

ORBIT OETERNINATION 4CCURAC_

ST 1617.8 SR 467.8 SS 375.B

CRT .9961CR$ -.8856 CST -.9054
LSA 1717.5 MSA 157.6 S54 35,5

ELI 16/15.6 EL2 39.9 ALF 16.08

NI0-G_UR_ E_CUTION ACCURACY

• ;t 5320,7 SGR 525.5 SC,3 178,4

RRT ._M_IO RRF ._42 RTF .9150

SG_ 5346.6 R23 ,0(_7 el3 .9154

•%1 53_2.3 S_2 390.2 TH4 3,79

1952



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH 0ATE FEB Z6 1969 fLIGHT TIME 174.00 ARRIVAL CATE AUG 19 ]969

HIEL[O(ENTRIC CONIC

RL 14B.13 LAL ".GO
RP IO8,10 LAP -1.55

RC 175.544 GL t2.10

PLANET_ENTRrC CC_llC

C3 13.050 VHL 3.613

LNO4 AZMTH LN(H TINE

71.21 213 48 38

IO8.79 I 36 50

71.21 20 4B 38

108,79 I 36

110.00 2 34 4

110.00 O 54

0ISTAN(E 510.317

LOL 157.23 VL 26.558 GAL ,96 AZL 88.37 H(A 251.97 ,S_4A 122.15 £CC .21335

LCP 49.18 VP _.999 GAP 10.42 AZP 90.5| TAL 176.44 TAP 68.41 RCA 96.09

GP -J7.62 ?AL 89.37 ZAP 159.66 £TS ]04.50 ?AE 130.13 E7£ 195.09 ZAC 154.87

OLA 33.55 RAL 63.77 RA0 6567.5 VEL 11.59S PTH 2.03 VHP 7.389 0PA 2.07

L-I TIN[ INJ LAT INJ LONG INJ RT A.S_ INJ AZNTH INJ TIN[ PC) (ST TIM

3892._ -25.71 162.28 Z87.22 67.67 21 53 30 3292.5
2986.08 -25.70 94.80 287.22 67.65 2 26 36 2386.1

3892.50 o25.71 162.28 28?.22 67.67 21 53 30 3292,5

2986.08 -25.70 94.80 287.22 67.65 2 26 36 2386.1
2810.85 °29.77 82.85 288.89 72.36 3 _0 55 2210.9

3115.72 -21.78 102.gO 289.29 62.98 I 46 25 2919,?

OIFFER[NTIAL CCRR1ECTIONS

T0£ .9251 TRA .9494 TC3-7.0049 6AU 1.2231

ROE .2913 RRA .0781 RC3 -.2761 FAu .03343

FOE .2613 FRA .6027 FC3-2.2178 8SP 17169

BO_ .9699 _A .5949 gC3 7,0103 FSP -968

NI0-O_URSE EXECUTION ACCLMACY

`%7 9372.2 _ 924.7 SG3 174.0
RRT .69_ _ ,6491 RTF .9167

S_ 9397.7 R_3 .0961 RI3 .9170

`%1 9383.2 `%2 396.2 THA 3.67

INC 1.6340 Vl 30.079

APO 148,21 v2 39.056

ETC 187.44 CLP-169.66

RAP 62,20 £CC 1.2148

INJ 2 LAT INJ 2 LONG

-28.51 154.27

-28.50 86.80

-28.51 154.27

-28.50 86.80

-31.89 74.?_

-29.22 95.45

_SIT OET_RNINATION ACCURACY

ST 1508,1 SR 464.2 SS 345.3

CRT .9896 CRS -.8250 CST -.8869

LSA 1606.1NSA 168.0 SSA 36.1
ELl 1576.7 EL2 63.8 ALF 16.97

LAUNCH OATE FEB 26 1969 FLIGHT TINE 176._ ARRIVAL 0ATE JUG 21 1969

h_LIO(ENTRIC CONIC

RL 148.13 LAL -.O0

RIP 108.O6 LAP -1.38

RC 177.939 GL 10.43

PLANETC(ENTRIC CONIC

C3 13.343 VHL 3.653
LNCH A274TH LI_H TINE

73.36 21ZO 29

106,64 1 41 13

73.36 21 20 2fl

106.64 1 41 13

1|0.00 3 23 28

110.[30 0 41 17

0ISTAN(E 519.970

LOL 157.23 VL 26.910 GAL 1.46 AZL 88.97

LOP 92.39 VP 38.977 GAP 10,74 AZP 90.37 TAL

GP -16.92 ZAL 89.78 ZAP 160._ ET$ 303.40 ZAI[

259.17 Sm4A 121,86 ECC .21700

174.71 TAP r_.89 RCA 95.42

|30.32 ETL_94.55 ZAC 157.19

OLA 32.49 RAL 68.30 RAO 6967.9 V[L 11.607 PTH 2.03 VHP 7.948 OPA 3.31
L-! TINE INJ LAT IJJJ _ INJ RT A_ INJ A2MTH INJ TINE PO (ST TIH

38fl9.00 -24.82 198._J 291.79 68.33 22 24 40 3295.0

3033.19 -24.81 g_,03 291,74 68.31 2 31 46 2433.2

38fl9.00 -24.82 198.g9 _I.79 68.33 22 24 40 3295.0

3033.19 -24.8| _.03 291.74 68.31 2 31 46 2433.2

2717.82 -31.50 76.16 294.19 79.97 4 B 46 2117.8

3218._ -18.48 109.04 _18._0 60.72 I 34 f16 2618.4

IN( 1.4299 Vl 30.079
APO 148.3i V_ 35.069

ETC 186.94 CLP-170.48

OIFFER_NTIAL CCRREC7ICN$

TOE .8360 TRA .7780 TC3-6.9299 _J_J 1.2363

Ro£ .2911RRA .0914 RC3 -.2644 FAU .03166

FOE ._74 FRA .6386 FC3-2.0942 9SP 17391

60£ .8892 8RA .7833 9C3 6.9306 FSP -998

NI0-O_R_ E_CUTION ACCURACY

_T 9423._ _ 924.2 _3 169.7

RRT ,_410 _ .6_.81RTF .919_

9448.9 _3 .0469 RI3 .9194

`%1 9433.7 ,%2 401.9 7HA 3.96

RAP 64.24 ECC 1._196

INJ 2 LAT INJ 2 LONG

-27.94 151.O2

-27.93 90.O6

-2?.94 151.O2
-27.93 90.O6

-33.10 67.30

-22.24 101.92

ORBIT 0ETERNIN_TION ACCURACY

ST 1389.9 SR 459.5 SS 321.4

CRT .9738 CR$ ".7398 CST -.8658

LSA 1486.2 MSA 188.1 SSA 35.2

ELl 1460.2 EL2 99.4 ALF 17.94

LAUNCH 0&T£ F£8 26 1969 FLIGHT TIME 178.00 ARRIVAL OAT£ _UG 23 1969

I'qELIO(ENTRIC CCNIC

RL 148,13 LAL -.00

RP 108.02 LAP -1.21

RC 179.506 GL 8.80

PLAN_TCX_ENTRIC CONIC

C3 13.792 VHL 3,714

LNO'_ AZMTH LN_H T_14_

75.92 21 55 31

104.O8 1 41 39

75.92 21 55 31

104.O8 ! 41 39

110.O0 4 4 33

110.OO 0 35 44

DI_"ER_NTIAL CORRI[CT|ON$

TOE .7385 TRA 1.0L_8 TC3-6.7514 BAU 1.2498

FtO£ .2919 R_A .1060 RC3 -.2498 FAU .02978

FOE .1557 FRA .7162 FC3-1.8691 8SP I7489

8OE .7941 _RA 1.0282 8C3 6.7561 FSP -949

DISTANCE 521.598

LOt. 157.23 VL 26,463 GAL 1,98 A?L 88.77 HCA 258.38 S,NA 121,58 ECC .22096 INC 1,2315 Vl _0.079

LOP 55.60 VP 36,955 GAP 11.07 AZP 90.25 TAL 172.99 TAP 71.37 RCA 94.72 APO 148.44 V_ 35.0_3

GP -16.28 ZAL 82.16 ZAP 161.59 ETS _02.11 ?AE 130.49 ET£ 194.07 ?kC 159.53 £TC 186.37 CLP-171.29

DLA 31,36 RAL 72.75 RAO 6967.9 VEL 11.627 PTH 2.04 VHP 7.718 0PA 4.47 RAP 66,34 EEC 1.2270

L-I TI_ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN([ PC) CST TIM INJ 2 LAT INJ 2 LONG

3_O8.04 -23.82 155.00 296.35 68.97 22 58 59 3_138.0 -26.47 147.07

3094.99 -23.81 102,27 296.39 68.96 2 33 14 2494.6 -26.46 94.34

3808.04 -23.82 195.00 296.35 68.97 22 58 59 3208.0 -26.47 147.07

3094.59 -23.81 102.27 296.35 68.96 2 33 14 2494.6 -26.46 94.34

2650.32 -32.50 71.19 299.20 78.78 4 48 43 _50.3 -33.71 62.J3

3300.31 -19.68 113.79 292.|_ 99.23 I 30 44 2700.3 -19.65 106.87

NI0-CCURS_ EXECUTION ACCURACY ORBIT 0ETERI4INATION ACCURACY

,%7 5464.5 _ 523.4 ,%3 165.3 ST 1276.0 S_ 454.0 SS 305.?
RRT .62_9 _ .6129 RTF .9209 CRT .9421 CRS -.6281 CST -.8466

S_ 9489.9 R23 .0397 R13 .9211 LSA 1370.6 NSA 219.4 SSA 32.9

,%1 5474.4 ,%2 AO6.3 THA 9,46 ELI 1346.7 EL2 144.2 ALF 18.76

LAUNCH OAT£ FEB 26 J969 FLIGHT T|N[ IB0.00 ARRIVAL 0ATE AUG 25 1969

H_LIOCENTRIC CONIC

RL 148.13 LAL -.00

R_ 107.98 LAP -1.03

RE 181.455 GL 7.23
PLAN_TO_ENTRIC CONIC

C3 14.412 VHL 3.796

LNCH A2'NTH LN_H TINE
79.12 LP_ 33 59

1OO.88 I 39 46

79.12 LP_ 39 99

I(3(3.88 J 33 46
110,OO 4 41 39

110.00 0 33 16

0|STANCE 927.199

LCL 197.23 VL 26.416 GAL 2.92 AZL 88.9t5 HCA 261.59 SMA |21.30 ECC .22526

LC_ 98.81 VP _6.933 G_P 11.41 AZP 90.19 TAL 171.27 T_P 72.06 RCA 93.98

GP -15.71 2AL 78.99 ZAP 162.46 ET5 _00.62 Z,_ 130.65 ETE 193.63 ZAC 161.87

OLA 30.17 RAL 77.09 RAO 6967.6 _L 11,6_3 PTH 2.09 VHP 7.901 0PA 5.54

L-[ TIN[ ]NJ LAT [NJ LONG |NJ RT AS( INJ AZNTH [NJ TIN[ PO CST TIM

3744.35 -L:_2.73 149.77 _01.01 69.61 23 38 24 3144.3

3177.£4 -22.72 108.09 301.00 69.99 2 28 43 2977,6

3744.33 -L_.73 149.77 _1.01 69.61 23 38 24 3144.3
3177.64 -_.72 108.03 _01.00 69.99 2 28 43 2577.6

2999.11 -33.16 68._ 304.08 81.17 9 24 90 1995.1

3374.87 -13.04 117.91 _,02 98.12 I 29 31 2774.9
OIFFERENTZAL CCRR[CTIONS

TOE .6236 TRA 1.2746 TC3-6.9199 _AU 1.2962

ROE .2930 m_A .1208 RC3 -.2391FAU .02803

FOE .1033 FRA .7697 FC3-1.6838 _SP 17671

8OIE .6908 BRA 1.2803 _C3 6.9197 FSP -931

IN( 1.0376 Vl _3.079

APO 148.63 V2 35.095

£TC 185.69 CLP-J72,I0

RAP 68.48 ECC 1.2372

INJ 2 LAT INJ 2 LONG
-25._ 141.89

-25.29 1(30.17

-25.30 141.89

-25.29 100.17

-34.02 57.85

-17.16 111.22
ORBIT 0ETER1HINATION ACCURACY

ST 1165.8 SR 446.8 SS 296.2

CRT .8843 CRS -.4881CST -.8341

LSA 1256.0 NSA 260.8 SSA 30.2

ELI 1232.8 EL2 197.3 ALF 19.23

NIO-(.O_ EXECUTION ACCURACY

,%7 9906.0 `%R 921.9 `%3 160.8

RR'T .6169 R_r .598! RTF .9233

S_ 5930.6 R23 .0327 R13 .9234

`%1 9919.4 `%2 40_.9 THA 3.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_

L4UNCH GATE FEG ?6 1969 FLIGHT TIME 182.00 ARRIVAL GATE AUG ?7 1969

HELIOCENTRIC CCINIC

RL |4_.|3 LAL -.00 LOt 157.73 VL

RP 1_7,94 LAP -.84 LC_° 62.03 VP

RC |83.384 GL 5.73 CP -15.18 7AL

PLAN[TOfENTRIC C,C_IIC

C3 15.219 VHL 3,9(1|

LNCH AZMTH LNCH TEl, I[

83.78 23 29 4

96.22 1 16 4

i00,OO 2 49 18

i00.00 0 42 26

110.00 5 15 46

110.00 0 32 28

CIrFER[NTIAL CORRECTIONS

TCE .5015 TRA 1.5392 TC3-6.2148 BAU 1,2653

RCE .2948 RRA .136Z RC3 -.2193 FAU .0263_

F0E .O518 FRA .8221 FC3-1.4974 BSP 17842

8CE .5818 8RA 1.5452 B(3 6.2186 FSP -519

elSTAN(E 532.759

26.369 GAL 3.0_ 4ZL 89.I_ HCA 264.80 5MA 121,03 ECC .22994 IN( ,8467 vl 30.079

36.91Z GAP II.78 ATP 90.08 TAL 169.55 TAP 74.36 RCA 93.20 APO 148.86 v2 35.108

74.97 ZAP 163.28 ETS 298,92 ZAE 130.80 ETE 193.23 ZAC 164.21 ETC 184.86 CLP-177.90

CL4 28.94 RAL 81.27 RAC 6567.6 VEL 11.688 PTH 2.06 VHP _.099 _PA 6.53 RAP 70.66 ECC 1.2505

L-I TIME INJ L4T INJ LONG INJ RT AS( INJ AZMTH INJ TIME I_O CST TIM INJ 2 LAT INJ 2 LCW46

3639.86 -2J.56 141.57 305.68 70.22 24 29 44 3039.9 -24.06 133.74

3306.42 -21.55 1|7.12 305.67 70.21 2 I1 10 2706.4 -24.05 109.30

3006.98 -26.43 96.65 307.3£ 75.51 3 39 25 2407.0 -_8.16 88.28

3414.54 -16.83 1Z3.04 _IO3.61 64.93 I 39 21 2814.5 -20,07 1_5.7_

2548.35 -33.59 63.40 308,87 83.24 5 58 14 1948.4 -34.I6 54.?O

3445.93 -10.46 I71.79 299.99 57.27 I 29 54 2845.9 -14.70 115.26

WIC-CCIARE EXECUTION ACCURACY C'_81T _£TER_INATICN 4(CUR4CY

SGT 5543.2 _ 518.7 563 156.3 ST I079,0 SR 438.4 SS 295.5

RRT ,6049 _ .584_ RTF ,9257 CRT .788! CRS -,3322 CST -.83HI

$68 5567.4 _3 .0265 RI3 .9258 LSA 1160.8 MSA 309.3 SSA ?7.4

561 5552.2 ,g62 412._ THA 3.26 ELI 1136.1 EL2 256.3 ALF 18.75

LAUNCH CArE FEB ?6 1969 FLIGHT TINE 184.00 ARRIVAL C4TE AUG ?9 1969

HELIC(ENTRIC CONIC

RL 148.13 LAL -.O0

RP 107.90 LAP -.66

RE 185.291 GL 4.29

PLAP4ETO(ENTRI( CONIC

C3 16.234 VHL 4,029

L_H AZMTH L_H TIME L-I TIME INJ LAT

90.00 1 33 45 _]14.48 -24,31

90.00 23 43 21 3661,02 -16.43

1130.00 3 38 27 2912._ -27.87

100.00 0 25 16 3538.23 -13.13

110.00 5 47 34 2508.44 "_3.87

llO.OO 0 32 39 3515.O6 -7.89

CIFFE_ENTIAL CORRECTIONS

TOE .3684 TRA I.B177 TC3-5.8588 BAU 1.2723

_E .2974 RRA .1524 RE3 -.2072 FAU .0246_

r0E .O026 FRA .8747 FC3-1.3131 8S_ 17989

BeE .4735 BR4 1.8241 B(_ 5.86_2 FSP -507

01STANCE 5_.285

LCL 157.23 VL 26.324 CAL 3.68 AtL 89.34 H(A 268.02 5MA IL_.77 EC( .73503 INC ,6576 Vl 30.079

LOP 65.24 VP 36.891 GAP 12.16 A2P 90.0_ TAL 167.85 TAP 75,87 RCA 92.38 APO 149.15 V2 35.120

GP -14.70 ZAL 71.47 ZAP 164.03 ET$ 297.00 ZAE 130.93 ETE 192.86 ZA( 166.56 ETC I83.78 CLP-173.7_

DL_ 27.67 RAL 85.28 RA0 6567.7 VEL II.731PTH 2.07 VHP 8.31I CPA 7.44 RAP 77.88 ECC 1.2672

INJ LON(, INJRT ASC INJ A_"P_H INJ TIME _ CST TIM INJ Z LAT {NJ _ LL-_'6

1/8.65 311.67 75.01 2 29 0 27]4.5 -26.13 110.46

140.97 _08.75 66.61 24 44 22 3061.0 -19.46 133.61

90.00 _12.59 78.72 4 _7 0 ___23J2.5 -29.14 81.42

130.35 }(37,14 62.90 I 24 I5 E958.2 -16.66 123.34

_.31 31_.59 85.05 6 29 22 I908,4 -34.18 51.08

1_5.50 _104.03 56.63 I 31 14 2915.1 -12,23 119.O8

MI0-OZ)LM_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$6T 5575.1 _ 515.1 $63 151.9 ST 1030.1 SR 429.3 SS 303.4

RRT .5937 _ .5715 RTF ,9279 CRT .6479 CRS -.J799 CST -.8623

_8 5598,8 R"d3 ,0218 RI3 .9280 LSA 1099.7 MSA 357.0 SSA 24.9

S61 5583.5 $67 413.9 THA 3.16 ELI |070.7 EL2 314.6 ALF 16.58

L_UNCH C,4TE FE_ 26 /969

HELIL_ENTRIC CC_ IC

RL 148.!3 LAL -.00

RP 107,87 LAP -,47

RC 187.175 6L 2.94

PL4NETtX_NTRIC CCN4IC

C3 17.481 VHL 4.181

LNCH AZMTH LNCH TIME

_1.00 2 27 26

90.00 23 20 6

lO0.O0 4 18 11

I00.00 0 15 59

llO.OO 6 17 II

I10.00 0 33 28

FLIGHT TIMT ]_6.!31)

LOL 157.23 VL

LL-X° 68.46 VP

GP -14.26 ?At

DIST4NCE 543.768

26.278 GAL 4.30 AZL 89.53 HCA 271.24 SMA

36.870 GAP 12,57 AZP 89.99 T4L 166.15 TAP

68.07 TAP 164.73 ET5 294.84 ZAE 131.05 ETE

120,51 ECC .24(156 INC ,4691 Vl 30.079

77.39 RCA 91.52 APO 149.49 v2 35.132

192,52 74C 168.90 ETC 182.29 CLP-I74.5[]

CLA 26.38 RAL 89.10 RAG 6567.7 VEL 11.784 PTH 2.08 VHP

L-I TIME INJ LA T INJ LONG INJ RT ASC INJ 47MTH INJ TIME

3203.95 -26.04 111.02 317.03 78.46 3 20 50

3805,58 -12.34 I49.61 312.16 64.31 24 23 32

2846.96 -28.65 83.28 317.56 81.09 5 5 38

3637.81 -9.97 136.06 310.93 61.67 I 16 37

2474.57 -34.03 57.6_ 318.24 86.60 6 58 26

3582.96 -5.33 129.09 308.11 56.19 l 33 11

ClFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .2292 TRA 2.1136 TC3-5.4556 B4U 1.2757 $6T 5600.4 S(_ _10.9 $63 147.6

RDE .3_11RR4 .1693 RC3 -.I839 F4U ,D2290 RRT .5_32 _ .56D_ RTF .930t)

FOE -.0436 FRA .9281 FC3-1.1342 BSP ITS)40 $68 5623.6 R23 .018_ RI3 .9301

8CE .37H4 8RA 2.1_4 BC3 5.4587 FSP -492 $61 5608,3 S,62 414.4 THA 3.06

8,539 CP4 8.28 RAP 75.j4 [CC 1.2877

PL_ CST TIM INJ 2 LAT INJ 2 LONG

2603.9 -27.37 1_2.6]

3205.6 -15.69 142.54

2247.0 -29.59 76.60

_137.8 -13.68 129.23

1874,6 -34.13 48,44

2983.0 -9.74 I22.77

CRGIT DETERMINATION ACCURACY

ST I_28,7 SR 419.9 $5 318.9

CRY ,4759 CRS -.0473 CST -.#9_2

LSA 1086.7 MSA 392.7 SSA 22.7

ELI 1050.6 EL2 361.6 ALF 12.50

L_UNCH FATE rE8 26 1969 FLIGHT TIME 188._I ARRIVAL cArE SEP 2 1969

HELIOCENTRIC CONIC CISTAN_E 549.L_01

RL 148.13 LAL -.00 LOL 157.23 VL 26.234 GAL 4,95 AZL 89.7_ H_A 274,46 SMA

RP 107.83 LAP -._8 LOP 71.68 VP }6.850 GAP 13.01 AZP 89.98 TAL 164.47 TAP

RC 189.O37 GL t.68 GP -13.86 Z4L 64.79 ZAP 165.38 ETS 292.43 ZAE I31.15 ETE

PLANE TOCENTRIC CONIC

C3 18.991 VHL 4.358 OLA 25.10 RAL 92.71 RAO 6567.8 VEL 11.848 PTH 2.I0 VHP

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT

90.00 3 8 16 3133.70 -26.90

90._7 _ 8 _ _914,$7 -9.04

100.00 4 52 47 2796.73 -29,13

IOO.00 0 I0 II 3726.77 -7,06

110,00 6 44 47 2446.31 -34.13

IlO.O0 0 34 40 3649.95 -2.78

CIFFERENTIAL CORRECTIONS

TOE .0777 TRA 2,4203 TC3-5.0364 8AU 1.2794

ROE .3053 RRA ,1862 RC3 -.1661FAU .02131

FOE -.0896 FRA .9795 FC3 -.9713 8S,P 1817_

80E .3150 8RA 2.4274 8C3 _.039I rSP -481

12t).25 ECC .24659 INC .2799 vz 30.079

78,93 RCA _0.60 AF_ 149.90 V2 35.144

192.21 ?AC 171.24 ETC 18(1,05 CLP-175,30

8.785 DPA 9.05 RAP 77,43 ECC 1.3125

INJ tONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCW46

106.06 322.01 80.80 4 0 29 2533,7 -27.90 97.53

1_$.9E ]I$.9_ 6J,05 _4 13 EO $314.6 -12.59 149.04

81.6_ }2_.}7 82.96 5 39 23 2196.7 -29.79 72.88

141.06 314.85 6_,88 1 12 18 3126.8 -10.89 134.36

55,48 322.84 87.90 7 25 33 1846.3 -34.04 46.Z4

13_,60 312.21 55.9_ ! 35 _] _t50,0 -7,24 126.35

MI0-COLMSE EXECUTION ACCURACY OR81T 0ETERMINATION ACCURACY

$6T 5623,7 ,_ 505.1 $6_ 143,4 ST J067.3 SR 409.5 SS 336,5

RRT .5726 RRF .5485 RTF .9325 CRT .2907 CR5 ,0692 CST -.932?

$6B 5646.4 R"Z3 .0143 R13 ,9326 LSA II18.8 MSA 409.6 SSA ?(3.8

S.GJ _631.2 $6_ 413.5 THA 2.96 ELI 1074.9 EL2 389.0 ALF 7,33

1954



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL_ 4. 1968-693

LAUNCH CATE FEB 26 1969 FLIGHT TIME 190.00 ARRIVAL CATE 5EP 4 ]969

HELIOCENTRIC CONIC 0ISTANCE §54.577

RL 148.13 LAL -.00 LC_. 157,?] VL 26.'189 GAL 5.64 AZL 89.9! HCA 277.68 SMA

RP ]07.79 LAP -.09 LOP 74.9! VP 36.829 GAP 13.48 ATP 89.99 TAL 162.80 TAP

RE |90.875 GL .51 GP -13.50 ZAL 61.64 ZAP 165.96 ETS 289.75 ZAE 131.24 ETE

PLANE TO(ENTRIC CONIC

C3 20.800 VHL 4.561CLA 2}.84 RAL 96.10 RA0 6567.8 VEL I!.924 PTH 2.12 VHP

LNCH AZMTH LNCH TIE L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTM IN] TIME

90.00 3 43 0 3081.92 -27.41 I02.35 326.80 82.59 4 34 22

90.00 23 0 27 4009.60 -6.07 161.32 319.80 62.29 24 7 17

100.00 5 23 42 2757.23 -29.42 78.73 327.06 84.45 6 9 40

100.00 0 6 22 3809.53 -4.29 145,65 318.82 60.39 I 9 51

110.00 7 lO 25 2423.36 -34,J7 53,69 327,38 88.96 7 50 49

110.O0 0 36 8 3716.16 -,25 136.06 316.31 55.82 I 38 4

DIFFERYNTIAL CORRECTIONS MIC-COURS_ EXECUTION ACCURACY

TOE -.08_ TRA 2.7431 TC}-4.6038 8AU 1.2_,08 S_T 5642.6 SGe 498.2 563 139.3

ROE .3102 RRA .2033 RC3 -.1483 FAU .01975 RRT .56Zl RI_ .5375 RTF .935]

FOE -.] 338 FRA 1.0315 rc3 -.8222 8sP 18301 scB 5664.5 r?3 .0110 RI3 .935!

8CE .3209 BRA 2.7507 BC3 4.6(362 FSP -469 $6! 5649.6 Sf,2 411.5 THA 2.86

]20.00 ECC .75)J6 INC .0885 v] 30,_79

80.48 RCA 89.62 APO ]50.38 V2 35.155

191.92 ZAC ]73.55 ETC 176.23 CLP-176.10

9.05] 0PA 9.74 RAP 79.74 ECC ].3423

PO CST TIM IN] 2 LAT IN] 2 LONG

248].9 -28.J5 93.77
3409.6 -9.73 ]54,56

2157.2 -29.88 69.95

3209.5 -8.20 ]39.04

1823.4 -33.94 44.45

3116,2 -4.74 ]29.84
ORBIT 0ETERMINATION ACCURACY

ST ]141.9 SR 398.7 55 357.8

CRT .1210 CR5 .1635 CST -.9578

LSA 1193.3 MSA 408.1SSA 19.2

ELI ]143.1 EL2 395.3 ALF 2.75

LAUNCH (]ATE FEB 26 1969 FLI(44T TIME 192.00 ARRIVAL 0ATE 5EP 6 1969

HELI(XENTRIC CONIC OISTANCE 559.886

RL 148.|3 LAL -.(30 LCL 157.23 VL 26.146 GAL 6.37 AZL 90.10 MEA 280.g0 SMA 119.75 ECC .26032 INC .1035

RP 107.76 LAP .10 L_ 78.13 VP 36.809 GAP 13.98 AZP 90.02 TAL |61.16 TAP 82.06 RCA 88,58 APO 150.92
RC 192.69(] GL -.57 GP -13.I6 ZAL 58.66 ZAP 166.49 ET$ _86.00 ZAE 131.32 ETE 191.65 ZAC 175.81 ETC 168.31

PLAI'_TOCENTRIC CONIC

C3 Z_.951 VHL 4.79I OLA _"_.60 RAL 99.29 RA0 6567.9 VEL I2.014 PTH 2.I4 VHP 9.338 0PA 10.57 RAP 82.07 ECC 1.3777

LN_ AZMTH LNCH TIME L-I TIME IN] LAT IN] LON6 IN] RT AS( IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LL',N6

90.00 4 13 38 3(342.37 -27.72 99.50 331.46 83.99 5 4 21 2442.4 -28.27 ,)0.88

90.00 22 55 I3 4096.71 -3._9 I_,L_ 323.75 61.86 24 3 30 3496.7 -7.03 159.53

100.00 5 51 41 2726.25 -29.60 76,44 331,66 85.64 6 37 7 2126.3 -29.89 67.65

100.00 0 3 48 3888.06 -1.64 149.97 322.83 60.J5 1 8 36 3288.] -5.60 ]43.42
110.00 7 34 13 2405.46 -34.18 52.29 331.87 89.78 8 14 18 1805.5 -33.83 43.06

]10.00 0 37 45 3781.62 2.25 139.47 3d_0.40 55.88 I 40 47 3181.6 -2.24 133.27

ORBIT O[TERIWINATION ACCURACY
ST 1240.6 SR 387.7 SS 380.4

CRT -.0189 CR5 .2374 CST -.9744

LSA I295.1MSA 395.5 SSA 17.8

ELI 1240.6 EL2 387.6 ALF 179.63

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.2483 TRA 3.08_9 TC3-4.1675 8AU 1.27@3 S_T 5656.3 _ 4g0.J ,_T,3 135.3

ROE .3161 RRA ,2,.'_]6 RC3 -.1307 FAU .01823 RRT .5516 RRF' .5268 RTF .937R

FOE -,1760 FRA I .084_ rC3 -.6877 8SP 18397 Sr.,B 5677.5 R'23 .0081 R!3 .9378

8(]E .4019 BRA 3.0918 8C3 4.1695 rSP -458 S_I 5662.8 S(.2 408.4 THA 2.75

vl 30.079

V2 35.166

CLP-176.9]

LAUNCH CATE FEB 26 1969 FLIGHT TIME 194.00 ARRIVAL _AT£ SEP 8 1969

HELIOfENTRIC CONIC

RL |40.]3 L4L -,00 LOL 157.23 VL

RP 107.73 LAP ,29 LOP 81.36 VP

RE 194.480 GL -1.55 GP -12.85 ZAL

PLANE TO(ENTRIC CONIC

C3 25.496 VHL 5.049 (]LA 2].41RAL ]02.26 RA0 6568.0 VEL

LNCH AZMTH LN(H TIME L-I TIME IN] LAT

90.00 4 41 5 3012,17 -27.92
90.00 22 51 3l 4J78.51 -.66

100.00 6 17 7 2702,50 -29.71

100.00 0 2 6 3963.41 .92

llO.O0 7 56 15 2392.38 -34.18

110.00 0 39 28 3846.3(} 4.71

CIFFERENTIAL CORRECTIONS

TOE -.4182 TRA 3.4470 TC3-3.7329 8AU 1.273(]

RCE .3231 RRA .2379 RC3 -.1133 FAU .01668

FOE -.2149 FRA 1.1396 FC3 -.5664 8SP 18394

8(]E .5285 8RA 3.4552 8C3 3.7346 FSP -443

01STANCE 565.!L:_

26.103 GAL 7.14 AZL 90.30 HCA 284.J3 SMA 119.51 ECC .26815 INC .3026 vl 30.079

36.788 GAP 14.51AZP 9(3.07 TAL ]59.53 TAP 83.66 RC4 87.46 APO 151.56 V2 35.177

55.83 ZAP 166.95 ETS 283.57 ZAE J3J.38 ETE 19].40 ZA( ]77.A] ETC ]44.52 CLP-]77.73

12.119 PTH 2.]7 VHP 9.649 CPA 10.93 RAP 84.42 ECC 1.4196

IN] LONG IN] RT ASC IN] A?MTM IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

97.32 336.03 85.07 5 31 17 2412.2 -28.31 88.67

170.78 327.72 6].69 24 I 10 3578.5 -4.43 164.14

74.68 336.18 86.56 7 2 10 2102.5 -29.87 65.88

154.10 3_6.85 60.12 I 8 9 3363.4 -3.07 147.58

51.27 336.32 90.39 8 36 7 1792.4 -33.75 42.05

142.86 324.49 56.10 I 43 34 3246.3 .23 136.64

MIO-COL_SE EXECUTION ACCURACY ORBIT (]ETERMINATILed ACCURACY

SGT 5664.4 $6R 481.3 ,SG3 !31.5 ST 1351.4 SR 376.9 SS 402.8

RRT .5413 _ .5172 RTF .9405 CRT -.1256 CRS .29]7 CST -.9846
S68 5684.8 R"Z_ .0066 RI3 ,9405 LSA 1409.6 MSA 378.6 SSA 16.7

$6! 5670.4 ,SG2 404.3 THA 2.65 ELI 1352.3 EL2 575.6 ALF 177.83

LAUNCH (]ATE FEB 26 1969 FLI_T TIME 196.00 ARRIVAL CATE SEP ]0 ]969

HELIOCENTRIC CONIC 01STANCE 570.262

RL 148.13 LAL -._0 LCL 157.23 VL 26.061 GAL 7.96 A_L 90.51 h_CA 287.36 SMA 119.27 ECC .27672 INC .5068 V| 30.079

RP 107.70 LAP .48 LOP 84,58 VP 36.768 GAP 15.09 AZP 90.15 TAL I57.94 TAP 85.30 RCA 86.27 APO 152.28 v2 35.187

RE 196.245 6L -2.45 6P -12,57 2AL 53.17 ZAP 167.35 ET$ 280.06 ZAE 131.42 ETE I91.16 ZAC ]78.23 ETC 72.50 CLP-I 78.55
PLANET(X£NTRIC CONIC

C3 28.501 VHL 5.339 OLA L>0.26 RAL I05.03 RAO 65(N_.1 V[L

LNEM _ZMTH LINCH TIME L-I TIME IN] LAT

90.00 5 5 52 2989.67 -28.04

90.00 22 48 50 4_6.34 1.86

IOO.OO 6 40 19 2685.07 -29.78

1(30.OO 00 59 40_6.]7 3.38

110.00 8 16 36 2_83.86 -34,18

110.00 0 41 12 3910.]5 7.13
(]I/FERENTIAL CORRECTIONS

TDE -.5999 TRA 3.82_8 TC3-3.3_4 8AU 1.2657

ROE ,3)07 RRA .2546 RC3 -.0973 FAU .01526
r(]E -.2542 FRA 1.1945 FC3 -.4635 8SP ]8487

8(]E .6850 8RA 3.8343 8C3 3.32!9 FSP -43_

12.242 PTH 2.20 VHP 9.988 OPA I].43 RAP 86.78 ECC 1.4690

IN] LON(; IN] RT AS( IN] A2MIH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

9_.6_ _40.51 85.88 5 55 41 2389.7 -28.32 87.03

175.12 331.72 61.74 23 59 46 3656.3 -1.94 ]68.50

73.39 340.6_ 87.24 7 25 5 L_]85.1 -29.84 64.59

158.10 330,87 60.28 I 8 16 3436.2 -.60 15].57

_0.60 340.72 90.78 8 56 _ ]783.9 -33.69 41.39

146.2_ _28,56 56.48 ] 46 22 33]0.2 ?.67 I39.97

MI0-COURSIE: ExeCUTION ACCURACY ORBIT 0ETERMINA TION 4CCURACY

SCT 5669,2 _ 470.7 563 127.8 ST 1466.2 SR 365.6 SS 425.2

RRT .530I _ .fm065 RTF .9437 CRT -.2117 CRS .3386 CST -.9905

S_0 5688.7 R"Z3 .0045 R]3 .9437 L5A J527.9 MSA 360.0 SSA 15.6

e_,] 5674.7 56_ 398.8 THA 2.53 ELl ]468.4 EL2 356.7 ALF 176.79

1955



JPL TM 33-99 EARTH-VENUS TRAJECTORIES _VOL 4. 1968-69,

LAUNCH CATE fee ?6 1969 FLIGHT TINE 19B.O0 ARRIVAL CATE SEP 12 1969

HELIOCENTRIC CC'JNIC

RL 14_.1) LAL -.O0 LOI.. 157,23 VL

RP 107.67 LAP ,67 LOP 87.81 VP

RE 197.986 GL -3.27 GP -12.)1ZAL

PLAN_TO(ENTR]C (C_/fC

C3 32.041 VHL 5.66I

LNCH ATMTH LNCH TIH_

90.00 5 28 20

9D.OO 22 46 53

1OO.OO 7 I 31

1CE}.OO O O 19

110.OO 8 35 23

110.00 0 4Z 56

OIFgER_NTIAL CCIRRECTIONS

TeE -.7886 TRA 4.2279 TC3-2.9270 BAU 1.2543

ROE ,3393 RRA ,27'07 RC3 -.0823 FAU .01385

rOE -.2919 FR} 1.2519 FC3 -.3743 BSP 18548

Bo£ .8505 BRA a.2366 BC3 _.92_2 rsP -421

CISTANCE 575.299

26.020 GAL 8.83 AZL 90.7? HCA 290.59 SMA

36.748 GAP 15.77 A_P 90.25 TAL ]56.38 TAP

50,67 ZAP 167.67 ET$ 776.26 ZAE 131,44 ETE

119.04 ECC .28612 INC ,7183 VI 30.079

86.97 RCA 84.98 APO 153.10 v2 35.196

190.93 7AC 176.47 ETC 36.51 CLP-179.39

DLA 19.17 RAL 107.60 RAD 6568.3 VEL 12.386 PTH ?.24 VHP 10.358 0PA 11.86 RAP 89.15 ECC 1.5273

L-I TIE INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIE PC) CST TJN INJ 2 LAT INJ 2 LONG
2973.77 -78.11 94.52 344.9? 86.46 6 17 54 2373.8 -28.31 85.86

4330.98 4.25 179.30 333.71 61.98 73 59 A 3731.0 .47 172.66

267_.79 -29,81 77.5? 345.D? 87,70 7 46 4 ?073.3 -29.81 63.71

4106,69 5.75 161.99 334.89 60.61 1 8 45 3506.7 1.79 155.44
2379.63 -34.17 50,27 3A5.08 90.98 9 15 2 1779.6 -33.66 41.07

3973.11 9.48 149,59 337.62 57.00 1 49 10 3373.1 5.06 143.27

MI0-COUR,_E EXECUTION ACCURACY ORBIT OETERNINATIC_ ACCURACY
S_,T 5669.6 SGR A59,1 SG3 I24,2 ST 1579.4 SR 354.3 SS 447.0

RRT ,5182 RR_ .4957 RTF .9470 CRT -.2780 CRS .3754 CST -.9941

S_ 5688,2 R"Z3 .00_0 RI3 .9470 LSA 1644.0 MSA 341.8 SSA 14.7

5GI 56?4.? SG? 397.3 7HA ?.4l £LI 1587.6 EL2 339.6 ALr 176.26

LAUNCH CAT[ FEB 26 1969 FLIGHT TIME 200.00 ARRIVAL DATE SEP 14 1969

_LIOCENTRIC CONIC

RL 148.1_ LAL -.DO

RP 107.64 LAP .86

RC 199,701 GL -4.00

PLANET(XENTRfC CONIC

C3 56.215 VHL 6.O18

LNC,H A_NTH LNCH T[14[

90.00 5 48 45

9(3.00 22 4_ 27
IDO,O0 7 20 52

IDO.DO 23 56 1

I I0.OO 8 _?

110.00 0 44 39

0ISTANCK 580.210

LC¢ J57.2_ VL ?5.979 GAL 9.77 AZL g0,94 /-JCA 79}.87 ,._A 118.82 ECC .29645 INC .9397 Vl 30.079

LOP 91.05 VP 36.727 GAP 16,40 A1'P 90,38 TAL 154.86 TAP 88.68 RCA 83.59 APO 154.04 V2 35,205

GP -17.07 ZAL 48._fi ZAP 167._'_ ETS 77_.?0 _ | _1.44 £T£ 190.72 ZAC 174,29 £7C 26.07 CLP 179.76

OLA 18.14 RAL 109.98 RAD 6568.4 V_L 12.553 PTH 2.27 VHP 10.767 0P_ 12.23 RAP 91.51
L-! TIME INJ LAT [NJ L._ INJ RT AS(: INJ j1'MTH INJ TZI_ FO CST TIM INJ _ L_T

2963.64 -_8.15 95.78 349.26 86.82 6 38 9 2363.6 -28.30

4AO?.Sg 6.fl4 183.35 339.70 62.39 23 58 50 3802.9 2.79
?666.59 -?9.83 77.0"2 _49._ 87.96 8 5 19 _066.6 -29.79

4175.17 8.02 165.8| 338,90 61.11 25 5 36 3575.? 4.10

2379.42 -34.|7 50.L=6 349._9 90.99 9 32 19 1779.4 -33.66
4035.11 11.76 152.94 336.66 57.67 1 51 54 3435,1 7.40

CIFFER_NTIAL CORRECTIONS

70£ -.98fl4 TR_ 4.6_49 7C_-?.flfi69 BAU 1.29_4

ROE ,_188 RRA .28_9 RC3 -.0684 r_U .01248

rOE -.3286 FRA 1.3119 re3 -.29_3 BSP 1862A

6OE 1.O453 8R_ 4.6637 8C3 ?.5579 FSP -411

MIO-COJR_E E_CUTION _CCURACV

S_7 _66_.7 SGR 446.2 SC,_ 170.8

RRT ._4 RRF .4843 RTF .9_05

$66 5683.2 R23 .0021 R13 ,9505

S_I 5670.2 S_2 984.7 TH_ ?.29

ECC 1.5960
JNJ 2 LCh,iO

B5.1Z

176.67

63.2E

159.21

41.05

146.55

ORBIT 0ETERMINATION ACCURACY

57 1687.0 SR 343.0 SS 46_.?
CRT -.3302 CRS .A0_3 CST -.996Z

LSA 1754.3 MSA 3?4.4 SSA 13.9

ELI 1691.0 EL2 3?3.0 ALF 176.01

LAUNCH _AT£ FEB 26 1969 FLIGHT TIM_ 202.00 ARRIVAL CATE SEP 16 1969

HELIOCENTRIC CONIC

RL 148.13 LAL -,00

RP 107.62 LAP 1.04

RC 201.391 CL -4.66

PLAN_T_ENTRIC CONIC

C3 4J,J39 VHL 6,4J4

LNCH A_MTH LNCH TIt4_

90.00 6 7 19

go.00 22 44 24

IDO.O0 7 38 32

1OO.00 ?3 55 52

110.00 9 8 31
II0.00 0 46 18

CIFFERENTIAL CORRECTIONS

T0£-1.1862 TRA 5.1125 YC3-2._O79 BAU 1.2147

ROE .3595 RRA ._00 RC3 -.0555 FAU .01106

FOE -,3634 FRA 1.3762 FC3 -.7327 BSP 18551

_3E 1.2394 BRA 5.1213 BC9 2.2086 FSP -397

297.05 SHA 118.60 ECC .30783

153.39 TAP 90.44 RCA 82.09

131.4_ ETE 19_.51 ZAC 177.04

01STANCE 5fl4.977

LOt. 157.73 V_ ?§,939 GAL 10.77 AIL 91.17 HCA

LOP 94.28/V_ 36.707 GAP 17,15 AZP _0,53 TAL

GP -118_/?AL 46.19 ?AP 168.09 ETS 267.90 ?AE

CL_ 17.J6 RAL 112.1_ RAD 6568.6 V£L 12,748 PTH 2.92 VHP 11.?_6 CPA 1_,54 RAP 93,87 ECC 1 ,6770

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ ATMTH INJ TIME PC) C$T TIM ]NJ 2 LAT INJ _ LONG

2958.£O -28.17 93.42 353.53 _7.01 6 56 38 ?358.6 -28.29 84.75

4472.34 8.71 187.29 34_.68 62.95 _3 58 56 3872.3 5.02 180.56

2664.44 -29.89 71.86 355,61 88.04 B 22 57 E_364.4 -29,79 63.06

4241.77 10.19 169.56 342._0 61.74 25 6 34 3641.7 6.33 162.89

2382._0 -34.17 50.53 353.66 90.83 9 48 14 1782.9 -33.6_ 41.32

4096.03 13.95 156.30 340.69 58.47 1 54 34 3496.0 9.68 1_9,80
MI0-COUR,fWE EXECUTION _CCURACY ORBIT 0ETERMIN_fION ACCURACY

.567 5656.1 ..Sr..,R 432.3 SG3 117.5 ST 1785.0 SR 332.0 55 488.z

RRT .4917 RRF .47_7 RTF .9340 CRT -.3703 CRS .4284 CST -.9976

SG8 567_.6 R23 .0018 RI3 ,9540 LSA 1854.6 MSA 30_.6 SSA 13.Z

S_I 5660.1 S_2 376.1 THA 2,16 ELI 1789.4 EL2 307.6 ALF 175.94

INC 1.1714 Vl 30.079

APO 155.11 V2 35.2i3

ETC 21.48 CLP I78.89

LAUNCH OATE FEB 26 19_9 FLI_-_T TIME L_4.D0 ARRIVAL CATE SEP 18 1969

H£LIC_ENTRIC CONIC

RL 148.13 LAL -,DO

RP 107.59 L_P 1.??

RE 203.056 GL -5.25
PLAN_TOCENTRIC CONIC

C3 46.961 VHL 6.853

LNCH A_MTH LN_H TIME

gO.00 6 24 1 l

90.00 22 43 38

IOO.oo 7 54 }8

IDO,O0 23 53 53

llO.OO 9 23 3

llO.OO 0 47 53

DISTANCE 589.555

LOL 157.29 VL 25.900 GAL II.8_ AIL 91.42 HCA 300.28 SMA I18.3_ ECC .3204! INC 1.4177 Vl 30.079

LOP 97,37 VP 36.6_7 G_P 17.97 _Z'P 90.7? TAk J5J.98 TAP 9_.76 RC_ _0.45 APO 156.37 v2 35.??1

GP -11.65 ZAL 44.L_0 ZAP 168.18 ETS _6],_kq ZAE 131.36 ETE 190.30 7AC 169.79 ETE 18.95 CLP 177,99

0LA 16.76 RAL 114.?O RA0 6_6_.8 V_L 17.974 PTM 2,37 VHP 11.696 CPA I2.79 RAP 96.21
L-I TIME INJ LAT INJ LONG INJ RT A.5_ INJ A1'MTH INJ TIME PO CST TIM INJ 2 LAT

2958.09 -28.17 93.38 357.71 87.03 7 13 79 2358.1 -28,29

4539.47 10,77 19l.t6 347.63 63.65 23 59 18 3939.5 7.14

2666.41 -19.89 72.01 357._0 87,97 8 99 5 _66.4 -29.79

4306.38 17._4 17_.?_ _46.87 6_.57 ?5 7 39 3706.4 0.4 7

23d9,78 -34.18 51.07 357.87 90.51 I0 ? 53 1789.8 -33.73

4155.77 16,05 159.65 344.69 59.41 1 57 9 9555.8 11.87

OlrrERENTIAL CORRECTIONS

T0£-1.4018 TRA 5.5973 Tcg-I.BgO7 BAU 1.1873

ROE .9709 RRA ,3127 RC3 -.0442 F_U .D0972

FOE -.3993 FRA 1.44_0 re3 -.1791BSP 18587

BOE 1.4500 BRA 5.6060 8C3 1.8912 FSP -387

MI0-C, OURSE EXECUTION _CCURACY

SGT 5643.7 5G_ 416,9 SC3 114.3

RRT .4756 RRF .4588 RTF ,9579

5{,B 5659.1 R23 .0014 RI3 .9579

_1 5647,2 $67 366.5 THA 2.02

ECC I,T7_9

INJ ? LONG

B4.7Z

184.35

63.20

166.50

41.#b

153.O4

CRBIT OETERMINATION ACCURACY

ST 1875.7 SR 320.7 SS 508.9

CRT -.40_7 CRS ,4305 CST ".99_4

LSA 1947.9 MSA 293,0 SSA 12.5

ELl 1880.3 EL2 _92.4 ALF 175.93

1956



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH DATE FEB 26 I969 FLIGHT TIE ?06.00 ARRIVAL CATE SEP ?O 1969

HELIOCENTRIC CONIC

RL 14B.I] LAL -.00

RP 107,57 LAP 1.40

RC 204,697 GL -5.78

PLANE TOCENTRIC CONIC

C} 53.868 VHL 7.339

LNCH ATMTH LNCH TIME L-I TIME: INJ LAT

90.00 6 39 29 2961.59 -?8.16

90.00 22 43 5 4604.32 12.70

100.00 8 9 16 767?.04 -?9.8?

lO0.O0 23 55 59 4369.09 14.19

110.O0 9 56 18 7399.7Z -34.18

IlO.O0 0 49 ?2 4214.18 18,04

DIFFERENTIAL CORRECTIONS

TOE-1.6275 TRA 6.1162 TC3-1.5994 BAU 1.1521

ROE .3836 RRA .3223 RC3 -.0342 FAU .00836
FOE -.4151 FRA 1.5147 rC3 -.1344 B9 18610

BOE 1.672! 0RA 6.I247 Be3 1.5997 FSP -377

01STANCE 593.921]

LOt. 157.73 VL 25.862 GAL 13,03 AZL 91.68 HE4 ]O3,52 5MA

LOP 100.75 VP 36.667 GAP 18.87 AZP 90.93 TAL 150.64 T4P

GP -11.47 ZAL 42.37 ZAP 168.17 £TS ?58.69 ZAE 131.26 ET£

118.18 ECC .]3435 INC 1.6807 Vl 30.079

94.|5 RCA 78.66 APO 157.69 V? 35.?18

190,I0 ZAC 167.56 ETC 17.35 CLP 177.05

0LA 15.47 RAL 1]6.05 RA0 6568.9 VEL 13.237 PTH 2.42 VHP 12.238 0PA 12.98 RAP 98.53 ECC 1.8865

INJ LONG INJ RT ASC INJ A]_4TH INJ TIME

93.63 1.87 86.9(3 7 28 51

194.94 351.55 64.48 ?3 59 49

72.42 1.91 87.75 8 53 48

176.90 350.80 63.41 25 8 48

51.84 ?.01 90.05 I0 16 18

163.01 348.66 60.46 1 59 37

MI0-COURSE EXECUTION ACCURACY

SGT 5626,4 ,SGR 400.4 SG3 111.3

RRT .4572 _ .4428 RTF ,9618
,_ 3640.7 R'_3 .0014 R13 .9618

•%1 5629.4 SG2 355.9 THA 1.87

PO CST TIM INJ ? LAT INJ ? LONG

2361.6 -28.29 84.97

4004.3 9.16 188.05

E072.0 -79.81 63.61
3769.1 10.50 170.04

1799.7 -33.80 42.62

3614.2 13.97 156.26

ORBIT DETERMINATION ACCURACY

ST 1956,5 SR ]09.5 SS 529.5

CRT -.4360 CRS .4702 CST -.9990

LSA 2031.1MSA 278.? SSA 11.9

ELl 1961.0 EL? 277.9 ALF 175.97

LAUNCH DATE FEB 26 1969 FLIGHT TIM£ L_B.O0 ARRIVAL OATE SEP 27 1969

HELIOCENTRIC CONIC

RL |48.13 LAL,J -.00
RP |07.55 LAP 1,57

RE 206.31] GL -6.25

PLANETOC.ENTRIC CONIC

C3 6?.094 VIaL 7.880
LN_ AZMTH LNCH TIME

90.00 6 53 18

90,00 ?? 42 41

lO0.O0 8 72 30

IO0.O0 0 0 5

110.00 9 48 20

110.00 0 50 45

D I FFEI_ENT IAL CORR1E:C'TI(_N$

TDE-J .8657 TRA 6,6743 TC3-| .3339 8AU 1.1076

ROE .3975 RRA .3297 RC3 -.0754 FAU .00698

FOE -.4712 FRA 1.59_I F(3 -.0973 BSP 18616

OO£ I .9071 BRA 6.68?4 8C] I .]342 FSP -368

OISTANCE 598.0L_'Z

LCL 157.23 VL 25.825 GAL J4.3! AZL 91.96 HCA 306.75 SMA 117.98 ECC .34985 INC

LOP 103.99 VP 36.647 GAP 19,87 AZP 91,18 TAL J49.37 TAP 96.12 RCA 76.70 APO

GP -11.29 ZAL 40.70 ZAP 168.05 ETS 255.89 ZAE 131.13 ETE 189.90 /AC 165.35 ETC

1.9643 Vl 30.079

159.25 V? 35.235

16.26 CLP 176.08

OLA 14.64 RAL 117.73 RAO 6569.? VEL I3.544 PTH 2.48 VHP 12.840 OPA 13.13 RAP 100.82 ECC ?.0219
L-I TIME INJ LAT INJ L(_NG INJ RT A,_C INJA]'MTH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG

?968.63 "28.13 94.15 5.8? 86.64 7 42 46 2368.6 -28.30 85.49

4666.85 14.50 198.65 355.41 65.41 ?4 0 27 4066.9 11.06 191.65

2680.94 -29.79 73.09 5.98 87.40 9 7 11 L>080.9 -29.83 64.28

4429.77 16.00 180.49 354.68 64.41 J 13 55 _29.8 I2.43 J73.52

2412.40 -34.18 52.83 6.06 89.46 10 28 32 1812.4 -33.88 43.60

4271.08 19.9"2 J66.36 35_.59 61.63 ? 1 56 3671.I 15.97 159.46

MI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5605.0 SGR _2.8 SG3 108.3 ST 2026.7 SR 298.4 SS 550.5

RRT .4358 RRtr .4241RTF .965R CRT -.4630 CRS .4884 CST -,9994

SG8 5618.1 R2_ .0018 RI3 .9658 LSA 210A.7 MSA 764.1 SSA 11.3

•SGI 5607.5 ,S_2 344.4 THA 1.7! ELI E031 .5 EL2 263.9 ALF 176.03

LAUNCH DATE FEB 26 1969 FLIGHT TIME 210.00 ARRIVAL DATE SEP 2a 1969

HELIOCENTRIC CON|C

RL 148.1] LAL -.DO

RP 107.5] LAP 1.74

RE 207.904 GL -6.67

PLANE TOCENTRIC CONIC

C] 71,942 VHL 8.482

LNCH AZMTH LNCH TIME

9(3.00 7 5 42

9(3.00 22 42 22
100.00 8 34 24

lOO.O0 0 0 16

IlO.O0 9 59 10

II0.00 0 52 0

DIFFERENTIAL CORRECTIONS

TDE-?,1121 TRA 7.?_01 TC3-|.09JI 8AU 1.0495

ROE .4130 RRA ,]337 RC3 -.0179 FAU .00549

FOE -.507! FRA 1.6774 FC3 -.0660 8SP I8502

BOE ?.1521BRA 7.2878 8C3 1.0912 FSP -356

OISTANCE 601.800
L_. 157.23 VL 25.790 CAL 15.70 AZL 92.27 HCA 309.99 S_A 117.78 ECC .36713 INC 2.2731 Vl 30.079

LOP 107.23 VP 36.62_ GAP 20.98 AZP 91.46 TAL 148.20 TAP 98,19 RCA 74.54 APO 161.03 v2 35.740

GP -it.J3 ZAL 39.19 ZAP 167.83 ETS 249.01 ZAE 130.94 ETE 189.69 ZAC I63.18 E_C 15.48 CLP 175.07

CLA 13.93 RAL 119.24 RA0 6569.A VEL 13.903 PTH 2.54 VHP 13.513 0PA 13.23 RAP 103.07 ECC 2.1840

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2978.79 -28.09 94.89 9.72 86.27 7 55 ?I 2378.8 -28,31 86.23

4726.96 16.17 202.27 359.21 66,43 24 I 9 4127.0 12,85 195.17
2697.71 -29.75 73.96 9.83 86.94 9 19 17 2092.7 -79.86 65.15

4488.27 17.69 |84.01 358.50 65.50 I 15 5 3888.3 I4.24 176.9?

2427.49 -34.16 54.01 10.02 88.77 IO 39 37 I827.5 -33.96 44.77

4]26.26 21.67 169.68 356.46 62.89 2 4 6 3726.3 17.86 162.62

MIO-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5579.7 SGR 364.3 SG3 10_.6 ST E085.5 SR ?87.6 SS 572.0

RRT .4108 RRF .4071RTF .9698 ERT -.4870 CRS .5051 CST -.9996

SG8 5591.6 R_3 .0025 RI3 .9698 LSA 7167.0 MSA 250.7 SSA 10.7

SGI 5581.7 SG2 332.0 THA | .54 ELI ?090.2 EL2 250.6 ALF 176.10

LAUNCH DATE FEB 26 1969 FLIGHT TIME 712.00 ARRIVAL DATE SEP 26 1969

HELIOCENTRIC CONIC

RL 148.13 LAL -.(30 LOL 157.73 VL
RP 107.52 LAP 1.90 LOP 110.48 VP

RC 2'09.470 GL -7.04 GP -10.98 ZAL

PLANETOCENTRIC CONIC

C] 83._]1] VHL 9.154

LNCH AZMTH LNCH TIME

90.00 7 16 44

90.00 22 42 6

I00.00 8 45 0

14343.00 O 0 ?6

110.O0 10 8 50

110.00 0 53 6

OIFFERENTIAL CORRECTIONS

T08-2.3793 TRA 7.9306 TC3 -.8751 8AU .9805

ROE .45OO RRA .3533 RC] -.0118 FAU .00396

FOE -.5458 FRA 1.7694 FC3 -.0409 BSP 18501

BOE ?.4178 8RA 7.9376 8C3 .8752 FSP -347

DISTJN(E 605.176

25.755 GAL 17.25 AZL 92.61H(A 313.22 SHA 117.60 ECC .38648 IN( Z.6176 Vt 30.079

36.608 GAP L_,22 AZP 91.79 TAL |47,15 TAP 100.37 RCA 77.J5 APC) 163.05 V2 35.246
37.85 ZAP 167.50 ETS 744.12 ZAE 130.69 ETE 189.48 ZAC I61.07 ETC 14.90 CLP 17].99

DLA 13._8 RAL J_;_0.59 RAO 6569,6 VEL 14.323 PTH 2.61 VHP 14.269 DPA 13,28 RAP 105.27 ECC 2.]79J

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A]_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

7991.67 -28.03 9_.82 13.47 85.81 B 6 35 7391.7 -28.32 87.17
4784,46 17.70 205,79 2.91 67.53 ?4 I 50 4184.5 14.50 198.58

2706.98 -29.69 75.01 13.60 86.39 9 30 7 2107.0 -29.88 66.?1

4544.38 19.74 187.46 2.22 66.67 1 16 11 3944.4 15,92 180._4

¢444.67 -34.13 55.35 13.86 87.97 10 49 35 1844.7 -34.03 46.11

4_79,46 23.78 172.97 .24 64.23 ? 6 5 3779.5 19.62 165.74

MI0-COURSIE_ EXECUTION ACCURACY ORBIT OETERMIN_TION ACCURACY

S(,T 5549.4 _ 344.7 SG3 102.9 ST 2135.6 5R 276.7 5S 595.4

RRT .3799 RRF .3742 RTF .9737 CRT -.5117 CRS ,5237 CST -.9997

5560.1 R23 .0033 R13 .9737 LSA 2221.6 MSA 237,3 SSA IO.l

SGI 5551.0 _2 318.8 THA I ,36 ELl 2140.4 EL2 ?37.2 ALF 176.16

1957



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4, 1968-69p

LAUNCH OATE FEB 26 J969

H[LIO(ENTRIC CONIC

RL 148.I3 LAL -,00

RP I07.50 LAP 2.06

R( 211.0|2 GL -7.36

PLANE TOCENTRIC CONIC

C3 98.178 VHL 9.908

LNCH AZHTH LNCH TIH_

90.00 7 26 24

9(3.00 22 41 50

lOB.DO B 54 18

ZOO.D0 O O 33

llO.OO tO 17 19

IlO.OO 0 54 1

FLIGHT TINE 214.00 ARRIVAL DATE SEP 28 1969

0ISTANCE 608.050

LOt. 157.23 VL ?5.723 GAL 18.95 AZL 92.99 HCA 316.46 SMA 117.43 ECC .40821 INC 2.9904 V! 30.079

LOP Xl3.72 VP 36.590 GAP 23.63 AZP 92.I7 TAL J46.24 TAP 102.70 RCA 69.49 APO !65.36 V? 35.?50

GP -10.84 7AL 36.68 ZAP 167.04 ETS 239.77 ?AE J3_.36 ETE !89.25 ZAC 159.02 ETC 14.46 CLP !78.85

DLA JZ.TJ RAL 121.77 RAO 6569.9 VEL 14.816 PTH 2.68 VHP 15.122 OPA 13.?9 RAP 107.39 ?DE Z.6158

L-I TIN? IN! LAT IN! LONG IN! RT AS4C IN! A_WTH |NJ TIME PO C$T TIN IN! 2 LAT IN! Z LONG

3006.90 -27.95 96.93 I7.07 85.26 8 J6 3! 2406.9 -88.31 88.29

4839.li 19.09 209.20 6.48 68.68 24 2 30 4239.1 16.03 20!.87

2723.4! -79.62 76.23 !7.22 85.75 9 39 4! 2!73.4 -29.89 67.44

4597.83 L:_].64 !gO.8| 5.82 67.89 J 17 l! 3997.8 17.46 183.46

2463.62 -34.07 56.83 I7.54 87.I0 l0 58 23 !863.6 -34.!O 47.59

4430.38 24.75 I76.I9 3.9J 65.63 2 7 52 3830.4 2!.25 !68.79

DIFFERENTIAL CEI_RECTIONS

70E-2.6636 TRA 8.6383 TC3 -.6812 BAU .8942

ROE .449] RRA .3274 RC3 -.0068 FAU .OOL:_9

FOE -.5863 FRA 1.87J2 FC3 -.0L=O2 BSP J8475

BOE 8.7012 BRA 8.6445 BC3 ._J} FSP -339

LAUNCH DATE FEB 26 1969

NIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.TK,T 5515.0 _R 324.5 S_3 I00.3 ST 2175.7 SR 266.2 $5 620.7

RRT .342I _ .3395 RTF .9774 CRT -.5363 CRS .543l CST -.9998

SGB 5524.5 R_3 .0042 RI3 .9774 LSA 2267.0 NSA 224.2 554 9.5

_I 55|6.| EK;2 304.9 THA |.16 ELI 2180.4 EL2 224.2 ALF !76.21

FLIGHT TII4E 216.00 ARRIVAL O4TF SEP 30 !969

HCLIOCENTRIC CONIC DISTANCE 6IO.29!

RL J48.13 LAL -.00 LOL I57.23 VL 25.692 GAL 20.85 AZL 93.42 HCA 319.69 S,MA

RP !07.49 LAP 2.21LCP 116.97 VP )6.572 GAP 25.22 ASP 92.61 TAL 145.50 TAP

RE 2!2.528 GL -7.64 GP -JO.TJ ZAL 35.68 ZAP J66.43 ETS 234.51 ?AE I29.95 ETE

P_ANETOCENTRIC CONIC
C3 1!5.747 VHL I0.759 DLA 12.21RAL 122.78 RAO 6570.2 VEL J5.398 PTH 2.75 VHP
LNGH 4ZNTH LNCH TIME L-| TIHI_ IN! LAT |NJ LONG |NJ RT A._C |NJ AZ1WTH IN! T|ME

90.OO 7 34 41 3024.18 -27.85 98.19 20.47 84.64 8 ?5 5

90.00 22 4! 33 4890.59 213.33 212.47 9.89 69.86 24 3 4

10(3.00 9 2 I6 2741.7I -29.52 77,58 20.64 85.05 9 47 58

IOO.OO 0 0 35 4648.28 2i.90 I94.03 9.26 69.I3 J J8 4
110.O(3 lO 24 36 2484.07 -33.99 58.42 21.05 86.I6 I! 6 0

lIO.O0 0 54 45 4478.69 26.07 179.33 7.43 67.06 2 9 23

DZFFERENTIAL CORRECTIONS MID-CO.M,,_ EXECUT|ON ACCURACY

TOE-2.9667 TRA 9.4108 TC3 -.5081 BAU .7863 SGT 5475.9 _GR 303.9 SG3 97.8

ROE .4708 RRA .3148 RC3 -.003I FAU .0004! RRT ._949 RRF .2951RTF .98!0

FOE -.6293 FRA 1.9847 _C3 -.003| BSP 18428 _ 5484.3 R_3 .0052 RI3 .98!0

BOE 3,0039 BRA 9.4161 8C3 .508l FSP -331 .%I 5476.6 S,G2 290.3 THk .94

117,26 ECC .43773 INC 3.4160 V! 30.079

105.19 RCA 66.52 APO 168.00 v? 35.?54

I89.02 ?AC |57.05 ETC I4.I4 CLP J7J.6Z

I6.09J 0PA I3.28 RAP !09.43 ECC 2.9049

PC) CST TIM IN! _ LAT IN! 2 LONG

2474,2 -28,30 89.55

4290.6 !7.4| 205.08

_!4!.7 -29.89 68.80
4048.3 18.87 186.54

J884.! -34.!5 49.J8

3878.7 22.73 !7!,76

ORBIT DETERMIN4TION ACCURACY

ST 2205.4 SR 255.9 SS 648.5

CRT -.56!5 CRS .5640 CST -.9999

LSA 2303.3 NSA 2I!.3 SSA 9.0

ELl 2210.1 EL2 21!.3 ALF 176.24

LAUNCH DATE FEe 26 J969 FLIGHT TIME 718.00

HELIOCENTRIC CONIC DISTANCE 6I!.725

RL 148.!3 LAL -.00 LCX. 157.23 VL 25.663 GAL 28.99 A?L 93.90 _CA 32?.92 S,WA
RP !O7.48 LAP 2.3_ LOP !20.2I VP 36.554 GAP ?7.04 AZP 93.J2 T4L 144.97 TAP

RE 8!4.0!8 GL -7.88 GP -10.58 ZAL 34.87 ZAP !65.68 ETS 229.85 ?A£ 179.44 ETE

PLANETOCENTRIC CONIC
C3 137.4OO VHL 1J.722 DLA II.78 RAL J73.59 RA0 6570.5 VEL |6.085 PTH 2.83 VHP

LNCH AZNTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! ATI.ITH IN! TIME

90.00 7 4! 33 }043.23 -27.72 99.56 23.65 83.96 8 32 !6
90.00 ?2 4| !2 4938.50 2J.42 215.56 I3.09 71.03 24 3 3J

!O0.OO 9 8 52 2761.6! -29.39 79.05 ?3.84 84.29 9 54 53

1(30.00 0 0 _0 4695.36 23.0I 197.08 12.49 70.38 1 18 45

!lO.O0 IO 50 37 _505.77 -33.88 60.11 _4.33 85.I7 II 12 ?3

I!0.00 O 55. J3 4523.96 _7.23 I82.33 10.74 68.50 2 10 37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TDE-3.2864 TRAI0.2621 TC3 -.3531 BAU .6486 SGT 5433.3 S_R 283.2 S_3 95.5

ROE .4957 RRA .29_ RC3 -.O(X]4 FAU-.00182 RRT .2_60 RRF .2391 RTF .9843

FOE -.6745 FRA 2.1131FC3 .0!!4 8SP 1824| _ 5440.6 R_3 .0063 RI3 .9843

BO£ 3.3835 BRA10.2663 BC3 .353J FSP -321 SGI 5433.7 SG2 275.2 THA .7!

ARRIVAL _ATE OCT ? J969

117.J! ECC .46047 IN( 3.9084 V! 30.079

107.89 gC4 63.18 APO !7!.03 VZ 35.?56

188.76 ?AC J55.17 ETC 13,89 CLP J70.29

!7.197 DPA 13.24 RAP |!1.37 ECC 3.26J3

PC) CST TIM IN! ? LAT IN! Z LONG

2443.2 -28.86 90.94

4338.5 !8.64 ?07.99
2161.6 -29.87 70.?8

4095.4 70.13 189.47

I905.8 -34.18 50.87
_974.0 ?4.07 !74.59

ORBIT DETER_4INATION ACCURACY

ST 2223.5 SR 246.2 55 679.I

CRT -.5873 CRS .5860 CST -.9999
LSA 2329.4 MSA 198.9 SS_ 8.4

ELl 2228.? EL? 198.9 ALF J76.25

LAUNCH D4TE FEB 26 J969 FLIGHT T|ME 2,20.00 ARRIVAL DATE OCT 4 1969

0ISTANCE 612,121HELIOCENTRIC CONIC

RL 148.13 LAL -.00 LOL 157.23 VL 25.637 GAL 25,41 AZL 94.47 NCA 326.16 S_tA 116,97 ECC .49197 INC 4.4675 VJ 30.079

RP 107.48 LAP 2.49 LOP I23.46 VP 36.538 GAP 29.13 AZP 93.71 TAL I44.69 TAP i!0.85 RCA 59.43 APO J74.52 V2 35.259
RE 215.482 GL -8.09 GP -!0.45 ZAL 34.27 ?AP 164.75 ETS L_5.35 ZAE J28.79 ETE 188.48 ?AC 153.43 ETC 13.72 CLP 168.83

PLAN(_TOCENTRIC CONIC

C3 164.342 VHL 12.820 DLA 11.43 RAL 124.20 RA0 65?(3.8 VEL 16.902 PTH 2,91 VHP 18.470 0PA 13,18 RAP |13.18 £CC 5.7047
LNCH A_MTH LN_H TIME L-I TIME IN! LAT _NJ LONG IN! RT A_:_ IN! A_WTH IN! TIME PO C$T TIM IN! 2 LAT IN! _ LONG

90.00 7 46 52 5063.85 -27.56 101,05 ?6.56 83.23 8 37 56 ?463.9 -28.2! 98.45

90.00 88 40 44 4982.39 22.37 218.43 16.03 72.17 24 3 46 4382.4 19.72 2J0.76

!(30.00 9 13 59 2782.91 -29.74 80.61 26,78 83.48 10 0 2? 2182.9 -29.83 7J.86

JO0.O0 0 0 |4 4738.57 23.97 199.93 15.46 71.59 I 19 13 4138.6 21.23 J92.EJ

110.00 10 35 17 2528.50 -33.74 61.87 27.35 84,14 II 17 25 !928.5 -34.I8 52.65

110.00 0 55 25 4565.74 28.25 185.16 13.80 69.89 2 11 31 3965.7 25.25 177._7

DIFFERENTIAL CORR1ECTION5 MID-CC)UR_E EXECUTION ACCURACY ORBIT DET[Rt41NATION ACCURACY

TDE-3.6359 TR_1!.1896 TC_ -.2183 BAU .4797 SGT 5384,0 _ 263.1 SG3 93.3 ST 2232.5 SR 737.1 55 714,?
ROE .fl244 RRA .2618 RC3 .0012 FAU-.O0440 RRT .1599 RRF .1655 RTF .9874 CRT -.6|60 DR5 .6J!6 CST -.9999

FOE -.7251 FRA 2.2563 re3 .0232 BSP 18195 S_B 5390.4 R23 .0074 RI3 .9874 LSA 7348.5 MSA 186.5 S5A 7.P

OOE 3.6735 _RAIJ.1927 BC3 .7183 FSP -314 ,$61 _384.1 SG2 259.7 THA ,45 ELI 2?37.3 EL? 186.4 _LF 176.23

1958



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH OATE FEB 27 1969 FLIGHT TIME 70.00 ARRIVAL CATE HAY 8 ]969

HEL[CX_ENTRIC CONIC

RL 148.17 LAL -.00

RP 108.5] LAP .64

RC 59.010 GL 2.85

PLANETOCENTRIC CONIC

C3 37.722 VHL 6.142

LNCH ATMTH LNCH TIME

90.00 0 53 46

90.00 13 30 8

I00.00 I 56 59

10(3.OO 14 49 39

110.O0 3 9 26

110.O0 15 53 41

DIFFERENTIAL CORRECTIONS

TCE -.1567 TRA -.3033 TC3 .3560 BAU .2121

ROE -.3311 RRA .2895 RC3 .2244 FAU .05722

FOE -.4181 FRA -.6186 FC3-|.3133 BSP 1549

BC£ ,3663 _A .4193 BE3 .4209 FSP -405

DISTANCE 193.846

LOt. 158.23 VL 27,949 GAL -10.61 4ZL 89.36 HCA 87.39 ,_A 131.36 EEC .22289 INC .6357 Vl 50.072

LOP 245.62 VP 37.892 G4P -8.13 AZP 89.97 TAL 225.06 TAP 312.46 RCA 102.08 APO 160.65 v2 34.923

GP 19.77 ZAL 154.78 ZAP 30.98 £TS 326.13 7AE 147.37 ETE 27.50 Z4C 124.86 ETC 148.26 CLP -24.34

0LA 3.92 RAL 1.89 RAD 6568.5 VEL 12.613 PTH 2.29 VHP 6.506 0PA 31.70 RAP 31.43 ECC 1.6?08

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A;_4TH INJ TIM([ PO CST TIM INJ ? LAT INJ ? LONG

2493.31 -25.21 59.94 235.48 103.34 1 15 21 1893.3 -23,13 51.89

4893.82 20.41 212.68 232.67 69.93 J4 51 42 4293.8 17.49 205.22

2225.02 -26.49 39.86 235.13 104.39 2 34 4 1625.0 -24.25 31.77

4637.35 21.64 195.32 232.37 68.86 16 6 56 4037.3 18.57 185.87

1998.14 -29.92 21.53 234.02 107.36 3 42 44 1398.2 -17.25 13.36

4436.88 24.93 176.61 230.67 65.82 17 7 38 3836.9 21.45 169.19

MID-COURS[ EXECUTION ACCURACY CRBIT DETERMINATION ACCUR4CY
SGT 541.4 _ 494.7 .SG3 151.9 ST 169.6 SR 319.5 55 241 .5

RRT .3320 RRt" -.5530 RTF -.5091 CRT .7074 CRS -.7721 CST -.9761
SGB 733.3 R_3 -.1189 RI3 -.6410 LSA 406.7 MSA 151.7 SSA 27.6

SG1 600.9 ,T_2 420.4 THA 37.39 ELI 344.2 EL2 111.3 ALF 66.86

LAUNCH DATE FEB 27 1969 FLIGHT TIME 72.00 ARRIVAL 0ATE MAY l0 1969

HELIOCENTRIC CONIC
RL 148.17 LAL -.DO

RP 108.55 LAP .45

RC 60.976 GL 2.04

PLANETOCENTRIC CONIC

C3 36.856 VHt. 6.071 0LA

LNCH AZHTH LNCH TIME L-I TIME

90.00 0 40 1 2454.02

90,00 13 20 19 4921.38

10(3,OO 2 2 41 2187.36
100.00 14 40 2D 4665.27

110.OO 3 13 59 1964.22

110.00 15 45 32 44_9.18
OIFFERENTIAL CORf_CTION_

TE -.149_ TRA -._045 TC3 .3549 8AU .2174

ROE -.3115 RRA .3053 RC3 .2623 FAU .06294

FOE -.5049 FRA -.70(_ rC3-1.4785 BSP 1594

BOE .3454 BRA .4312 8C3 .4413 FSP -463

DISTAN(£ 200.571

LOL 158.23 VL 28.052 GAL -10.52 AZL 89.55 P4CA 90.57 SMA 132.11 ECC .21815 INC.
LCP 248.80 VP 37.957 GAP -7.33 A5'P 90.00 TAL 226.28 TAP 316.86 RCA 103.29 APO

GP 21.10 ZAL I55.70 ZAP 34,4_ {TS 328.65 ZA_ 147.39 ETE 30.94 ZAC 123.85 ETC

.4490 Vl _.072

160.94 V2 34.911

147.76 CLP -27.65

2.¢5 RAL 1.44 RAO 6568.4 V_EL 12.579 PTH 2.28 VHP 6.128 0PA 32.8(3 RAP 30.47 £CC 1.6066

INJ LAT INJ LONG INJ RT A_ INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

o24,_7 57.24 234.J8 104.54 | 20 55 1854.0 -22.33 49.78

21.04 214.45 232.29 70,60 14 42 2! 4321.4 18.20 206.93

-25.82 37.26 233.80 105.61 2 39 9 1587.4 -23.43 29.77
L_'4.26 194,99 231,82 69,52 15 58 3 4063.3 19.28 187.47

-_:J.20 19.14 232.63 lOB,6I 3 46 43 J364.2 -26.39 11.09

25.54 178.0_ 230.37 66.47 16 59 51 3859.2 22.14 170.55

MI0-CCUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC,T 536.9 St.,R 520.6 ,SG3 170.4 ST 165.7 SR 306.6 SS 274.9

RRT .3420 RRF -.6065 RTF -.4873 CRT .6703 CR5 -.7689 CST -.9716

SGB 747.9 R23 -.I3L_0 RI3 -.6626 LSA 413.7 MSA 158.3 SSA 27.8

,T_I 612.9 S(,2 428.6 THA 42.42 ELI 329.1 EL2 114.5 ALF 67.18

LAUNCH 0ATE FEB Z7 1969 FLIGHT TIME 74.00 ARRIVAL DATE MAY IZ 2969

HEL |KENTR[C CONIC

RL 148.17 LAL -.00

RP ]08.58 LAP .26

RC 63.000 GL 1.21

PLAMET(XENTRIC CON|C

C3 36.111 VHL 6.009

LNCH AZMTH LNCH TIME INJ LAT

90.00 0 46 31 -23,89

90.00 13 II 10 21.65

10/3.OO ? 8 42 -25.J3

](30.00 14 31 40 22.87

110.O0 3 18 51 -28.47

l]O.O0 15 38 0 26.15

DIFFERENTIAL CORR[CTION$

TOE -.1478 TRA -.3091 TC3 .3475 BAU .2231

ROE -.7888 RRA .3227 RE3 .3047 FAU .06913

FDE -.6039 FRA -.7881 FC3-1.6573 BSP 1666

BOE ,3272 BRA .4468 BC3 .4621 FSP -529

DIST4NCE 207.265

LO,_ 158.23 VL 28.139 GAL -10.44 AZL 89.74 H(A 93.75 5_A 132.76 ECC .2140_ INC .2620 V! 30.072

LOP 251.98 VP 38.011 GAP -6.57 AZP 90.02 TAL 227,36 TAP 321.11 RCA 104,34 APO J61.I9 v? 34.900

GP 22.54 ZAL |56.47 ZAP _8.09 £TS 330.96 ZAE 147.49 ETE 34.86 7AC J22.62 ETC 147.37 CLP -3|.56

CLA 1.80 RAL J.lI RAD 6568.4 VEL 12.549 PTH 2.27 VHP 5.786 0PA 33.90 RAP 79.23 ECC J.594

L-I TIME INJ LONG INJ RT AS_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

2416.17 54.67 233.08 105.66 J _6 47 1816.2 -21.52 46._1

4948.90 216.24 231.90 71.29 14 33 39 4348.9 18.90 208.65

7151.10 34.78 232.68 106,74 2 44 33 155J.1 -E2.60 ?6.90

4689.21 196.68 231.44 70,21 15 49 49 4089,2 19.97 189.09

1931.49 16.88 231.45 109.77 3 51 3 1331.5 -25.51 8.95

4481.58 179.52 2_0.03 67.15 I6 52 41 38_|.6 72.92 171.94

MID-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5_T 529.0 SC_ 552.0 S/,,3 190.6 ST 162.9 SR ?_O.6 SS 3J0.6

RRT .3412 RRF -.6590 RTF -.4557 CRT .6224 CRS -.759J CST -.9647
S_8 764.5 R_3 -.|373 R13 -.6897 LSA 4_4.0 MSA 164.1 SSA ?7.8

SGI 626.6 ,SG2 438.0 THA 48.54 ELl 311.2 £L2 ll9.J ALF 67.26

L_UNCH OAT? FEE ?7 1969 FLIGHT TIME 76.00 ARRIVAL DATE MAY 14 1969

H_LIOCENTRIC CONIC

RL 148.17 LAL -.O0

RP IO8.62 LAP .07

RC 65.076 GL .35

PLANETOCENTRIC CONIC

C3 35.459 VHL 5.955 OLA

LNCH ATMTH LNCH TIME L-I TIME
9(3.00 0 53 19 2379.53

90.00 13 2 38 4976.35

I00.00 2 15 I 3116.O1

]00.00 14 23 37 4715,10

110.00 3 24 4 1899.85

110.00 |5 31 3 4504.02
OIFFERENTIAL CORRECTIONS

TDE -.J405 TRA -.3_03 T(3 .3_K]O BAU ._284

ROE -.2633 RRA .3407 RC3 .3511 FAU .07553

FOE -.7115 FRA -.8742 FC3-1.8440 8SP 1716

BOE .2985 BRA .4677 BC3 .4818 FSP -596

OISTAN(£ 213.927

LOL 158._3 VL 28.213 GAL -10.36 AZL 89.93 HCA 96.93 5_44 133.32 ECC .?I058 IN(

LCP 255.16 VP 38.055 GAP -5.85 AZP 90.01 TAL 228.29 TAP 325.22 RCA 105.24 APO

GP 24.08 ZAL 157.II ZAP 41.97 ETS 333.|4 ZAE 147.62 ETE 39.31 7AC 121.i8 ETC

,0720 Vl 30,07?

161.39 V? 34.889

147.14 CLP -35.47

.76 RAL .89 RAO 6568.4 V_L 12.523 PTH 2.27 VHP 5.479 0PA 35.01 RAP 27.7_ £CC 1.5836

INJ LAT INJ L_ INJ RT AS_ INJ AZNTH INJ TIME PC) CST TIM INJ _ LAT INJ 2 LONC
-23._0 52.21 232.17 106.71 1 32 58 _779.5 -L>0,69 44.44

2"Z.24 218.03 _31,67 72.01 14 _5 34 4376,3 19.57 _10.3_

-24.43 3_.41 231,75 107.79 2 50 17 1516,0 -21.76 ?4.63

23.46 198.38 _31._3 70.91 I5 42 13 4115.1 20.64 190.72

-27.72 J4.72 2_0.47 110.85 3 55 44 1299,9 -24.64 6.91

26.73 181.00 229.97 67.85 16 46 7 3_4.0 13.49 173.34

M_0-CCX)RSE EX_CUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 517.4 S_ 588.7 S_3 21J.6 ST 164.2 ,SR 272.1 55 346._

RRT .3201 RRF -.7079 RTF -.4033 CRT .5664 CRS -.7415 CST -.9569

S_ 7_3.7 R"Z3 -.1334 RI3 -.719R LSA 438.2 MSA 168.7 SSA ?7.7

,T_I 642.1 ,T_2 449.4 THA 56,00 ELl 291.6 EL2 126,3 ALF 66.46

1959



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69,

LAUNCH DATE FEB 27 1_69 FLICACT TIME 78.00 ARRlVAL DATE MAY 16 1969

14_L IOCFNTR|C CONIC

RL J 4B. ] 7 LAL - .00

RP 108.65 LAP -.11

RE 67.198 GL -.55

PLANE TOCENTRI C CONIC

C3 34.8B3 VHL 5.906

LNCH 4ZNTH LNCH TIM[

90.00 1 O 17

90.00 12 54 41

100.00 2 21 4O

100.00 14 16 9

IIO.OO 3 29 39

lID.IX} 15 24 40

DI STANCE 220.556

LOL 15B.23 VL 28.274 GAL -10,19 AlL 90.12 HCA 100.1O SNA

LOP 158.33 VP _.0_ GAP -5.16 AZP 89.98 TAL 229.07 TAP

GP 25.71 ZAL J57.f_ ZAP 46.04 ETS 335.28 ZAE 147.73 £7£

133.75 EEC .20755 IN(: .1156 Vl 30.072
329.17 RCA 106.01 APO 161.55 V2 34.878

44.32 ZAE 119.52 EYE 147.06 CLP -39.62

OLA -.26 RAL .79 RAO 6568.4 _k 12.500 PTH 2.26 VHP 5.2107 0PA 36.10 RAP 25.86 ECC 1.57,11

L-I "riME INJ LAT INJ LONG INJ RT AS( INJ A2_T_ INJ TIME PO (ST Tit4 INJ 2 LAT INJ 2 LONG

_343.B4 -22.48 49.B4 231.44 107.69 1 39 31 1743.8 -19.B5 42.15

5003,76 L_Z.BI 219.65 231.60 72.75 14 18 5 4403,B 20.23 212.12

2081.84 -23.70 30.14 231.00 108.78 2 36 22 1481.8 -20.91 22.45

4740_99 24.02 200.10 231.18 71.66 15 35 10 4141.0 21.29 192.36

1869.08 -26.96 12.65 229.67 111.86 4 0 48 1269.1 -23.75 4.96
4526.52 27._0 JB2.r_O 229.86 68.58 16 40 6 3926.5 24.14 174.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TDE -.1418 TRA -.3372 T(3 .3030 Bb"J .2347 SGT 504.0 St_ 631.4 SG3 233.5 ST 169.3 SR 250.7 SS 384.2

RO( -.2344 RRA .3595 RC3 .4019 FAU .08210 RRT ,2738 _ -.7525 RTF o.3281 CRT .4985 CRS -.7127 CST -.94B7

FOE -.6288 FRA -.9585 FC3-2.O377 BSP 1784 _ 807.9 R23 -.1132 RI3 -.7547 LSA 457.0 NSA 171.7 $$A 27.6

BOE .2739 _RA .4929 BC3 .5033 FSP -667 _J 663.0 .%2 461.7 THA 64.85 EL1 270.1 EL2 136.2 ALl r 64.46

LAUNCH 0ATE FEB 27 1969 IrLZGHT TIME 80.00 ARRIVAL. 0ATE MAY 16 1969

H_LIOCENTRIC CCNIC
RL 148.17 LJkL -._0

RP J08.68 LAP -.30

RC 69._ GL -I .48

PLAME TOCENTRI( CONIC

C3 34._67 VHL 5,662 -J ._7 RAL
LNO_ AZNTH LNO4 TIME L-'J TINE INJ LAT

90,00 I 7 57 2_.83 -21.74

gO.DO 12 47 15 _031.25 23.3!1

100.00 2 2B 43 2048.33 -_Z.94

100.00 14 9 l0 47(_6,97 24.57

110.OO 3 35 36 1838.93 -26.18

110.OO 15 18 46 4549.|4 _7.85

DIFFER_NT|AL CCR/_CTION$
TOE -,1464 TRA -.3_ 7(.3 ._f_9 gkU .2433

ROE -.2012 RRA .3790 RC3 .4374 FAU .08877
rDE -.9567 rRk-1.0;_9 F¢3-2.2361 8SP 1900

802 .2489 BRA .5221 8E3 .5296 Ir_P -744

DISTANCE 227.150
LOt. 158.23 VL _.323 GAL -10.2| AZL gO.3l t_A 103.27 Sl4A 134.16 ECC .20493 INC .3104 Vl 30.072

LOP 261.50 VP 38.118 GAP -4.50 AZP 89.93 TAL 229.69 TAP 332.97 RCk 106.67 APO 161.65 V2 34.867

GP 27.42 ZAL 137.96 ZAP _0,31 ETS 337.42 ZAE,147.75 ETE 49.89 ZAC 117,65 ETC 147.17 CLP -43.99

DL.A .79 RAO 6568.4 VIEL 12.479 PTH 2.26 VHP 4.970 OPA 37.i6 RAP 2_.72 ECC 1.5656

_NJ LONG ZNJ RT _,_ INJ A2'MTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
47.34 230.87 |08.61 I 46 L_6 1708.8 -19.00 39,94

22'J,66 231.69 73.31 14 11 6 4431.2 20.87 213.88

27.93 2_0.42 109.70 3 2 51 1448.3 -20.05 Z0.33

201.83 231.28 72.42 15 _B 37 4167.0 21.93 194.O3

10.65 229.04 112.81 4 6 15 1238.9 -22.86 3.07

184.03 _30.01 69.33 J6 34 35 _94911 24.78 176.20

MIO-COUR_ E_ECUTXON ACCURI_C'f C_IT 0ETERM/NATION ACCURAC'f

SGT 491,6 _ 680.8 ,$(;3 256.0 ST 178.0 SR 226.5 55 423.7

RRT .|_9 RRF -.7924 RTF' -.E263 CRT .4117 CRS -.6656 CST -.94o9

839.8 R23 -.0752 R13 _.7921 LSA 481.5 NSA 172.9 SSA 27.3

S(,I 694.0 _,2 472.9 THA 74.64 ELI 246.5 El.2 149.0 ALF 60.30

LAUNCH 0_TE FEB _7 1969

I_k IOCENTRIC CONIC

RL 148.17 LAL -.00

RP 108.72 LAP -.49

RC 71.560 GL. -2.45

PLANE TOCENTR IC CON|C

C3 33.$98 VHL 5°822

LN_4 ATNTH LN_H TIM[

gO,O0 l 15 53

90.DO 12 40 15

|DO.DO 2 36 10

too.DO 14 2 39

110.OO 3 41 59

110.00 15 13 19

FLIEd.IT TIME B2.DO ARRIVAL DATE MAY 20 1969

DISTANCE 233.708

LOL 155.23 VL. 28.362 GAL. -I0.14 AZL 90.51 HE4 106.44 _k 134.46 ECC .20263 INC .5097 Vl 3D.O71_

LOP 264.67 VP 38.1_7 GAP -3.B8 A?P 89.86 TAL 2_O.17 TAP 336.61 RE4 107.21 4PO 161.70 v2 34.858

GP 29.19 _AL 158,17 _AP 54.73 ET$ 339.63 ZAE 147.60 ETE 55.99 ZAC 115.59 ETC |47.48 CLP -48.§9

OL4 -2.27 RAL ,91 RA0 6568.3 VEL 12,461 PTH 2.25 VHP 4.768 0PA 38.17 RAP 21.29 £CC 1,5579

L-I TIM[ ]NJ LAT INJ LCI_ INJ RT AS( INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2274.|9 -20.97 45.29 2_0.47 109.48 I 53 47 1674.2 -18.12 37.77

_038.95 23.87 2_3.54 231.91 74.30 14 4 34 4458.9 21.49 215.68

2015.20 -22.17 25.78 230.00 110.58 3 9 45 1415,2 -19.17 18,27

4793.16 25.10 203._ 231,52 73.20 15 22 32 4193.2 22.56 195.72

1809.16 -25.38 8.71 228.57 113.70 4 12 B 1209.2 -21.96 1 .23

4571.97 28.39 185.59 230.30 70.11 16 29 _1 3972.0 25.42 177.67

DIFIrERI[NTIAL CORRECTIONS

TOE -.1578 TRA -._87 TC3 .2179 BAU .2537

ROE -.1650 RRA .3973 RC3 .5157 FAU .09502
FDE-I.0870 FRA-I.I087 FC3-2.4269 BSP 2023

BOE .2283 _RA .5558 8C3 .5599 FSP -81_

LAUNCH DATE fEB 27 1969

P_L IOCENTRIC CCNIC

RL 148.17 L.AL -,00

RP IO8.74 LAP -j_7

RC 73.792 GL -3,46

PL.A_IE TO(ENTR I ( CONIC

C3 33.466 VHL 5.7B5

LNCH A214TH L.N(.H TIME
90.00 1 24 18

gO.00 12 33 3_

IDO.OO 2 44 6

I00.00 13 56 31

110.00 3 48 50

110.00 15 8 16

OIFFERENT!AL _CTION5

TOE -.1754 TRA -.424fl TC3 ,157| 8AU ,2674

RD_ -.12_0 RRA .4142 RE3 .5767 FAU .10074

FDE-I .2195 FRA-1.163_ FC3-2._O61 B_ 2191

8OE .2154 8RA .5931 BE3 .5977 FSP -884

MIO-COUR_ EXECUTION ACCURACY

S_T 484.8 SGR 734.9 ,_3 277.6

RRT ,0781 RRF -.8261 RTF -,0854

•_8 880,4 R23 -.0279 R13 -.8259

S_I 736.6 S_2 482,2 THA 84.83

FLIGHT TIM[ B4.00

OISTANCE 240.231

L(_. t38.23 VL _.391 GAL -10,06 4ZeL 90.7_ HCA 109.61 _d_A

LOP 267.84 VP 38.150 GAP -3.29 AZP 89.76 TkL 230.50 TAP
GP 31.0J ZAL 1_$8.23 ZAP 59o26 ET$ 341.95 ?/_E 147.22 EYE

0LA -3.2B RAL 1,14 RAO 65_,3 VI[L 1_.443 PTH 2.2_ VHP

L;| 7_'N_ ;NJ LAT _NJ _ INJ RT /iS( _NJ A2'MTH

2239._O -20.17 43.07 2_0.21 110.31 2 1 37

5087.07 24,_8 225.44 232.2B 75.13 13 58 25

1_tt2.15 -21,_ 23.6_ 229.73 111.42 3 17 B

4819.76 25.61 205.41 231.90 74.03 15 16 50
1779.50 -24.56 6,20 228.25 114.36 4 18 30

4_95.17 28.92 187.19 250.73 70.92 16 24 51

XI0-C_U_ E_CUTION ACCURACY

SGT 490,3 SGR 793.3 ,%3 297,8

RRT -,0776 _ -.8544 RTF .0873

SG8 932.7 R23 .0194 RJ3 -.8545

S_I 794.8 S(,2 488.1 THA 94.41

ORBIT DETERHINATION ACCURACY

ST 193.3 SR 201.2 SS 462.1

CRT .5052 ORS -.5924 CST -.9365

L.S4 510.9 NSA 172.3 SSA 27.1

EL.I 225.6 EL2 J64.1 ALF 48.74

ARRIVAL DATE MAY 22 1969

134,68 EEC .20061 IN(: .7156 Vl _(3.O72

340.II RCA 107.66 APO 161.70 V2 34.848

62.51 7AC 113.38 ETC 147.98 CLP -53.42

4.600 OPA 39.11 RAP 18.58 ECC 1.5508

INJ TIME PO (ST TIM INJ 2 LAT INJ 2 L.ONG

1639.6 -17.22 35.64

4487.1 22.10 217.51
1382.1 -18.26 16.23

4219.8 23.17 197.46

1179.5 -21.03 359.43

3995.2 26.04 179.19

OR_|T DETERNINATION ACCURACY

ST 214.8 SR 175.9 SS 500.7

CRT ,1601CR$ -.4743 CST -.9349

LSA 546.0 MSA 170.I SSA - 26.7

EL1 219.7 EL2 169.8 ALF 19.23

1960



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-691

LAUNCH OATE FEB 27 1969 FLIGHT TIN[ 86.00 ARRIVAL DATE HAY 14 ]969

I'_ELIO(ENTRI( CONIC
EL 148.17 LAL -,00

RP 108.77 LAP -,86

R( 76.053 GL -4.53

PLANETOCENTRIC CONIC

C3 33.0_ VHL 5.750

LNEJ_ AZHTH LNCH TII4[

90.00 1 33 16

90.00 12 27 19

1(30.00 2 52 35

1(30.00 13 50 40

110.00 3 56 12

110.00 15 3 32
DIFFERENTIAL CCRK_CTION8

TOE -.1995 TRA -.48_4 TE3 .0_1 _AU ._3

ROE -.0810 RRA .4292 RC3 .6396 FAU .10574

FOE-I.3531 FR4-1.2035 FC3-2.7683 B,T,° 2426

BOE .2153 9RA .6331 BE3 .6453 F,_ ° -952

DISTANCE 246.719

LOL 158.23 VL 28,4|1 GAL -9.98 AZL 90.93 I'_A 112.78 SHk 134.84 ECC .19882 INE .9295 VJ 30.072

LCP 271.O1 VP 38,157 GAP -2.72 AZP 89,64 TAL 230.70 TAP 343.47 RCA 108.03 APO 161.64 v2 34.B39

GP 32.85 ZAL 158.14 ZAP 63.92 ETS 344.42 ZA£ 146.55 ETE 69,31 ZAC 111,04 ETC 148.67 CLP °58.45

0LA -4.30 _L 1.47 RA0 6568,3 V1EL 12.427 PTH 2.25 VHP 4.467 OPA 39.96 RAP 15,64 ECC 1.5442

L-| TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG
22134.75 -19.33 40,86 230.10 lll.II 2 10 0 1604.7 -16.29 33._0

5115.89 24.87 227.41 232.78 76.00 13 52 35 4515.9 22.70 2J9.41

1948.85 -20.52 21.54 229.60 IJ2.23 3 25 4 1348.9 -17.32 14.20

4847.01 26.10 207.28 232.42 74.89 15 !1 27 4247.0 23.78 199.26

1749.68 -23.70 4.91 228.09 115,39 4 25 L_ 1149.7 -20.08 357.63

4618.93 29.43 188.84 231.30 71.78 16 20 31 4018.9 26.66 180.75
NIO-COURSI£ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

`%T 315.1 _ 855.3 `%3 316.3 ST 242.8 5R 153.5 S8 539.9

RRT -,2528 _ -,8780 RTF .2733 CRT -.0496 CRS -.2807 CST -.9361
S_ 998.5 RZ3 ,058_ R13 -.8776 LSA 587.9 HSA 166.5 554 26.3

_1 870.0 _2 400.0 THA 102.77 ELI 243.0 EL2 153.2 ALF 177.02

LAUI_J_ DATE rE8 27 1969 FLIGHT TINE 88.00 ARRIVAL O4TE HAY 26 J969

HELIOCENTRIC CONIC

RL 148.17 LAL -.OO
RP 108.80 LAP -|.04

RC 78.340 GL -5.66

PLANETOCCNTRIC CONIC

C3 32.698 VHL 5.718

LNO_ AZ)4TH LNO4 TIME

gO.O0 I 42 52

90.O0 12 21 12

100.O0 3 l 42
100.OO 13 45 3

110.OO 4 4 10

110.00 14 59 5

OIFFERIENTIAL CORRECTIONS

TOE -.2327 TRA -.5126 TC3 .OOOJ BAU .30645

ROE -.0347 RRA .4398 RC3 .7013 FAU .I0945

FOE-I.4767 FRA-I.2ISO FC3-2.8979 8SP 2690

BOE .2352 BRA .6754 8E3 .701 3 F_P -1003

OI STANCE 253.172

LQ- 158.23 VL 28.423 GAL -9.90 AZL. 91.15 PICA 115.94 SMA 134.93 ECC .19722 INC 1.1535 V! _0.072
LCP 274.17 VP _,159 GAP -2.18 AZP 89,50 TAL 230.76 TAP 346.70 RCA 108.32 APO 161.54 V2 34.83J

GP 34.68 ZAL 137.91 ZAP 68.59 ETS 347.05 ZAE 145.55 ETE 76.19 ZAC 108.62 ETC 149.54 CLP -63.65

OLA -5.34 RAL 1.91 RAO 6568.3 VEL 12.412 PTH 2.24 VHP

L-I TINE INJ LAT INJ _ INJ RT A_ INJ AZNTH INJ

2169.24 -18.44 38.63 230.14 !11.87 2 19 2

5145.72 25.34 229.47 2_3.4_ 76.92 13 46 57

1914.97 -19.63 19.42 229.62 !13.01 3 33 37

4875.23 26.59 209.24 233.09 75.81 I5 6 19
1719.39 -22.80 3,172 228.06 116.19 4 32 49

4643.57 29.93 190.58 232.02 72.69 16 16 29

HI0-COJRSE EXECUTION ACCURACY

`%T 366.1 `%R 916.7 `%3 331.0

RRT -.4242 RRF -.8967 RTF .4504
1077.4 R23 ,0887 R13 -.8957

_1 939.7 `%2 489.6 THA 110.13

4.368 0PA 40.72 RAP 12.53 ECC 1.5381
TZNE PO CST TIN INJ 2 LAT INJ 2 LONG

1569.2 -15.31 31.35

4545.7 23.29 221.40

1315.0 -16.35 12.16

4275.2 24.38 201.14

1119.4 -19.10 355.84

4043.6 27.29 182.40

ORBIT OETERNINATION ACCURACY

ST 279.8 SR 139.4 85 576.6

CRT -.3191CR8 -.0011 CST -.�dO0

L$A 635.1HSA 161.9 SsA 25.9

ELl 284.3 EL2 130,0 ALF 168.55

LAUNCH 0ATE FEB 27 1969

HIELIOCENTRIC CONIC

RL 148.17 LAL -.00

RP 108.82 LAP -1.21

RC 80.651GL -6.86

PLANETOCENTRIC CONIC

C3 32.357 VHL 5.688

LNO-t A2q4TH LNCH TINE

90.00 1 53 15

90.OO 12 15 11
1(30.(30 3 1i 32

I(30.(30 13 39 34

110.OO 4 12 48

110.00 14 54 48

FLIGHT TIME 90.DO ARRIVAL DATE MAY 28 1969

OISTANCE 259.590

LOL 158.23 VL 28.427 GkL -9.81 AZL 91.39 HCA 119.10 S_A 134.96 ECC .19578

LOP 277.34 VP 38,155 G4P ol.67 AZP 89.32 TAL 230.69 TAP 349.79 RCA 108,54

GP 36.48 2_L 157.52 ZAP 73.23 ETS 349.86 ZAE 144.22 ETE 82.96 ZkC 106.16

INC 1.3898 Vl 30.072

APO 161.39 v2 34.824

ETC 150.56 CLP -68.98

OLA -6.42 RAL 2.43 RAO 6568.3 VEL 12.599 PTH 2.24 VHP 4.303 OPA 41.38 RAP 9.31 ECC 1.5325

L-I TII,_ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

2132.69 -17.50 36.36 230.31 112.62 2 28 4? 1532.7 -14.28 29.16
5176.99 25.81 231.64 234.22 77.92 13 41 28 4577.0 23,88 223.50

1880.13 -18.69 17._6 229.78 113,76 3 42 52 12_0.1 -15.32 10.O8

4904.79 27.07 211.31 233.91 76.80 15 I 19 4304.8 24.98 203.13

1688.32 -21.85 1.10 228.18 116,96 4 40 56 1088.3 -18.06 354.02

4669._6 30.45 192.41 232.89 73.67 16 12 37 4069.4 27.92 184.14

OIFFERI_NTIAL O_RRECTION8

TOE -.2743 TR4 -.5631 T(3 -.0954 BAU .33_O

ROE .0149 RRA .4465 RE3 .7615 FAU .11194

FOE-I.5931 FRA-I.2123 FC3-2._:J52 8SP 3019

BOE .2747 _'_k .7186 BE3 .7675 FSP -1050

LAUNCH DATE FEB 27 1969

PELIOCENTRIC C.CNIC

RL 148.17 LAL -.DO

RP 108.84 LAP -1.39

RC 82.9_1GL °8.15

PLANE T(XENTRI C CONIC

C3 32.046 VHL 3._1

LNO4 A2'NTH LNCH TINE INJ LAT
gO.O0 2 4 31 -16.49

9(3.00 12 9 9 26.Z6

IO0.DO 3 22 14 -17,68

JOO.OO I3 34 7 27.53

110.00 4 22 13 °20.85

110.00 14 50 38 _0.96

DIFFERENTIAL C._RRECTIONS

TOE -.3263 TRA -,8|70 TC3 -._J_ B/_J .3_2

ROE .0854 RRA .4462 RC3 .8163 FAU .11272

FOE-I.6904 FRA-1.1767 VC3-3.0452 _P 3370

_OE .3328 _A .7614 8C3 ,8408 FSP -1073

NI0-COLIR_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SC,T 643.3 `%R 977.6 `%3 342.3 ST 325.0 SR 139.1 55 613.3

RRT -.5669 RRF -.9121 RTF .5942 CRT -.6082 CRS .3350 CST -.9451

`%B 1J70.3 R23 .1103 R13 -.9102 LSA "689.9 NSA 156.3 SSA 25,4
`%1 IO64.2 `%2 486.8 THA 116,38 ELl 337.1 EL2 106.4 ALF 163.75

FLIGHT TINE 9_.0_ 4_IVAL DATE MAY 30 1969

DISTANCE _65.974

LCL 158,23 VL _.425 GAL -9.72 kZL 91.64 PICA 122.26 ._4A 134,94 ECC .19447 IN_ 1.6409 Vl _0.072

LOP 280._0 VP 38.147 GAP -1.18 AZP 89.J2 TkL 230.51 TAP 552.77 REA 108.70 APO 161.19 V2 34.816

GP _8.24 ZAL 156.98 ZAP 77.79 ETS 3_2.85 ZAE 142.58 ETE 89,45 ZAC 103.73 ETC 151.70 CLP -74.38

DLA -7._4 RAL 3.11RAO 6_68.3 VEL 12.386 PTH 2.24 VHP 4,271 OPA 41.93 RAP 6.05 ECC 1.5274

L-I TIN[ INJ _ INJ RT A_ INJ A214TH INJ TIM[ PO CST TIN INJ 2 L4T INJ 2 LONG
2094.63 34.03 230.64 113.35 2 39 25 1494.6 -13.19 26.90

5210.19 233.97 235,18 79.00 13 36 0 4610.2 24,47 225.75

I843.g0 15.04 230.09 114.50 3 52 58 1243,9 -14.23 7.95

4936.16 213.32 _34.88 77.88 14 56 23 4336.2 25.59 L_05.26

1656.11 3_9.14 _8.45 117.72 4 49 49 1056.1 -16.97 352.16

4696.71 194._8 233.93 74.73 16 8 55 4096.7 28.56 186.01
NID-CCXJR_E E_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

`%T 746.9 _,R 1032.5 ,%3 348.4 ST 380.6 ._R 154.4 SS 646.4

RRT -.6738 R_ r -.9241RTF .7000 CRT -.8151 CR5 .6117 CST -.9509

1274.4 R_3 .1275 R13 -.921_ LSA 750.4 NSA 150.9 SSA 24.8

,%1 1179.2 ,%2 483.3 THA 121.97 ELl 401.8 EL2 84.7 ALF 160.82

1961



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNC_ DATE FEB 27 1969

_L IOCENTRIC CONIC

RL 145.17 LAL -.00

RP 108,86 LAP -1.56

RC 8S.3Zb GL -9,54

PLANE'r(_IrNTR |C (.(_N 1C

C3 31.773 VP¢ 5.637

LNO_ AZNTH LNC_ 7IN[

go,D0 Z 16 51
90.00 lZ 2 59

IOO,OO 3 33 57

1OO.00 13 28 34

110,00 4 32 31

1|0,00 14 46 _J

FLIGHT TIME 94,00 ARRIVAL DATE JUN J |969

OZ STANCE 172.324

LOt. 158.13 VL 28.416 GAL o9.61 ATL 91.91 H(A 125.42 $14A

LOP Z83.67 vP ,3_.135 GAP -.71 ATP 88.89 TAL 2}0.21 T4P
GP 39.95 ZAL 156.27 7AP 8Z,EO [TS 356.01 ZAE 140.65 ET[

134,88 EC( .19326

355,63 RCA 108,81

95.54 74( 101,36

IN(. 1.g100 Vl _0.072

APO J60.95 v2 34.810

FTC 152.92 CLP -79.B0

0t.A -8,72 RAL 3,/18 RA0 6_,3 N[L 12,375 PTff 2,23 VHP 4,272 0PA 42,46

L-| TINE ]NJ LAT INJ LO_ IMJ RT AS_ INJ A2tATH INJ TIN[ PO C$T TIM

2034.56 -151_ 31,60 251,14 114.06 2 51 5 J454.6
3245.93 _,70 136,49 2_,31 80.19 13 30 25 4646.0

I_3.82 °|6.59 |Z.74 230.57 115,23 4 4 3 1105.8
49_3.93 27.99 215.¢_ 2_6.04 79,06 J4 51 24 4369.9

1622.18 -19,77 357.12 L_8.87 118.47 4 59 34 1022.4

4726.1_ 31.47 1_N_.5_ 2_.15 75.9J JG 3 15 4126.1

RaP 2.83 ECC !.5229

INJ 2 LAT INJ Z LONG

°12.01 24.55

25.07 ZEB .20

-13.06 5.73

26,20 EO7.58

-15.81 350.24

19.11 188.05

oIYrERENTIAL CCN_E:CTICNS 1410-OOUR_ E_(UTION ACCURACY

TDE -,3882 TRA -.6712 TC3 -.3149 _aAJ ,_316 S_T 870.8 SGR 106_.3 SG3 350.4

ROE .II86 RRA .4406 RC3 .8_3 r_J .11213 RRT -.7495 _RF -.9340 RTIr .7734

ro(-1.7754 rRA-1.1219 rC3-3.0551 BSP 3777 _ I_10.1 223 .1403 213 -.9300

BO( ,4059 l_A .8029 _:13 .9220 IrSP -1091 SGJ 1305.1 SG2 478.6 THA 1Z£.81

I_U_ OATr IrlrB 27 I_N_9 FLIGHT TIME _N_.O0

H_LJOCI[NTR|C CCN|C 0I$TANC_ 178.64_,

RL 148.17 t.AL -.00 LOL 1_8.2_ VL 18.401 GAL -9.31 AZL _._0 H(.A 1_.38 SNA 114.77 [CC ,1921_

RP 108.88 LAP "1.7Z LOP 286,83 VP _.|J9 GAP -.16 AZP 88.65 TAL LP_9._J TAP _8._ R(A 108,87
RC 87.691 GL -11.04 GP 41.61 Z/_. 133.M ZAP _.40 ITS 359.31 Z_l_ 138._0 ET[ 101.13 ZA( _.OB

PLANE, T(XENTRIC C{_NIC
C3 3J ,543 VHL 5.617 DLA -9,97 RAA. 4,78 _ _3M,_ V[L |g,_45 PTH _,25 _IP 4,304 0PA 42,93

LNO4 A214TH INCH TIN[ L-I TINE INJ LAT _NJ LOi6 INJ RT AS( ZNJ AZNTH tNJ TX_ PO C$T TIN

90.00 2 _ ;;_ _11,85 -14,J9 _,04 231,81 114,76 ) 40 1411,9

go.DO H 56 31 32_5.04 17,12 2:!V,_,_ 237.63 81.53 13 Z4 36 4685,0

100.00 3 46 53 1765.3_ o15.40 IO.3_ 231.L_Z 113.94 4 16 18 IJ65.3

I00.O0 13 L_ 48 5OO_,80 18.44 218.M 237.39 80.39 14 46 14 4406.8
||0.00 4 43 5_ I_88.Ed_ -18,3_ 553.0_ _.&B |Jg*2J 3 |0 L:_ 9_6.7

110,00 14 42 14 4738.21 31.g_ I_,89 2_56.38 7?.ZZ 16 I 32 4158.2
01FF'ERI[NTIAL O_RI_CTI(_N_ MIO-(./_lJi_J_ [}{EOJTION ACCURACY

TO( -,4616 TRA -.7248 TC3 -.4_I15 8AU .424._ _T I011.6 S_R J124.8 S_3 347.0
ROE ,1718 _A .421_ RC3 ,9075 FAU ,J0977 R_r -,BOJ| _ -,9418 RTI r ,8228

rO(-1.8_2 FRA-I.0406 FC3-3.0127 B_P 4HM $C_ I511.8 I_ .15_0 R13 -.9_3

,4926 BRA ,8411 B(3 1,004_1 F'SP -1083 SGJ 14_,6 SG2 474,0 THA 1_1,_2

OR_IT OETERNINATION ACCURACY

ST 445.8 SR 184.0 $S 679.3
CRT -.9267 CR$ .7901 CST -.9567

L$A 819,_) MSA 145,3 SSA 24,0

_LJ 477,g EL2 64,5 ALF 158,66

ARRIVAL DATE JUN 3 1969

INC 2,2O11 Vl 30,o72

APO 1_0,67 V2 34.804

CTC i..17 c,.P-SSlS

_P 35_._ ECCI._I_e
INJ _ LAT INJ 2 LONG

-10,73 22,06

Z5.67 2_O ,91

-11,79 3.39

_.6.82 210,15

-14,56 348.2_

19.89 180 . 30

ORBIT O[TERMIN_TION ACCURACY

ST 522.2 SR 2_1.9 55 708.7

CRT -.973_) CRS .6861 CST -.9621

L$A 8_,7 N$A 140,0 $SA 23,1

ELI 565,5 EL2 46.5 ALl r |_7.36

LAUNCH DATE FEB 27 1969 FLIGHT TIN[ 98,00 _RRIVAL DATE JUN 5 1969

HEL IOCENTRIC CONIC

RL 148.17 LAL -,_0

RP 108.90 LAP -1.88

_C _.065 GL -12.69

PLANETOCENTRIC CONIC

C3 3_,379 VHL S._2

LN(.H A2'NTH LN_H TIN[

90,00 2 43 39

gO.OO 11 49 33

100.00 4 1 17

Z00.00 _3 16 36

110,00 4 56

110.00 14 37 4_

DISTANCE 284,929
LOL 158.23 VC 25,383 G4L -9.40 AZL 92.52 H(A 131.73 S_4A

LOP 289,99 VP _,100 GAP .1? ATP 88.52 TAL 229,31 TAP

GP 43.23 ZAL 154.31 ZAP 90.34 ET$ 2.76 ZA[ 136.16 ErE

134.62 E(C .19112 INC 2.5188 vl ]10.072

1.05 RCA 108.8_ APO 160.35 v2 34.799

106,19 ZAC 96,94 ETC 155.42 CLP -90.47

0LA -1|.33 RAL 5,81 RAO 6568,7 VEL 12,359 PT_ 2,23 VHP 4,369 OPA 43,44 RAP 556,66 ECC 1.5164

L-I TIN[ INJ LAT INJ LONG INJ RT kS_ tNJ A2'NTH INJ TIN[ PO CST TIM INJ 2 LAT _NJ 2 LONG

19G5,77 -12,86 26,31 232,70 115.45 3 18 25 1365,8 -9,33 19.41

5328,46 27,52 242.39 239.18 83,04 13 18 21 4725,5 26,27 233.95

1721,75 -14,08 7,75 252,08 116,64 4 29 59 J121,8 -10,40 .90

_047.71 28,87 221,54 2_8.98 81.89 14 40 44 4447,7 27,45 213,03

1548.51 -17.31 352._0 230.28 119.95 5 22 25 948.5 -13.20 346.11

4793.72 32,48 2131,54 2_8._ 78.71 15 57 40 4J93.7 30.58 192.83

DIFrEI_NTIAL CORRECTIONS

TOE -.5467 TRA -,7750 TC3 -,5559 BAU ,4384

RO_ ,2273 RRA .40_5 R(3 ._408 rAu .J0615

r0[-1,8862 rRA -.94_ FC3-_.9287 _P 4651

801[ .5921 _A .8751BC3 1.0928 FSP -I071

LAU_.H DATE FEB 27 1969

HELIOCENTRIC O3_IC
RL 148.17 LAL -.00

RP 108.91 LAP -_.03

RC 9_.449 GL -14.50
PLANETO(:_NTRIC CONIC

C3 31.193 _ 5,594

LNO4 A214TH LNO4 TD4E
go.O0 3 2 46

90.00 11 4| 49
100.OO 4 17 30

I00.00 13 9 46
J10.00 5 10 50

110,00 14 _8

DIFFERENTIAL CORIR_CTICN_

TO( -,6480 TRA -,g_ TC3 -,6771 _ .49"_5
_O( .2827 RRA .3777 RC3 ,_4 rAU .10107

ro(-I,9125 rRA -.e_0_ rc312,7_2 8_ _097

_)E ,7042 _RA ,gOZ8 8C3 1.1768 FSP -10_3

MI0-(_UR_ E_ECUTION ACCURACY _IT OETE/_4IN_TION ACCURAC_

S_T 1163.7 SC_ 1159.7 S_ 3_9.7 ST C_39.8 S_ 266.9 SS 737.7

RRT -,8_ RRF' -._83 RTI r .8566 (_T -.99L_ CRS .93_0 C$T -.9670

_,_ 164_.9 225 .16_ R13 -.9416 LSA 984.1MS_ 135.4 SSA 21.9

$_1 1574.4 $_2 469,3 THA 155,12 ELl 664,9 EL2 31,0 ALF 156.48

FLIGHT TIN[ 1_,_ AI_IVAL 0ATE JUN 7 1969

OISTANCE 291.185

LQ. 158,23 VL 28,_ GkL -9,28 42_ 92,87 H(.A 134,89 _d4A 134,44 ECC .19015 INC 2,8693 VJ 30,072

LOP 293,15 VP _k_,078 GAP ,_8 AZP 87,97 TAL 228,72 TAP 3,_1RCA 108,88 APO 160.00 V2 34,795

GP 44.85 7AL 153,03 7AP 93,g_ ET$ 6,35 Z_E 133,69 ETE 110,72 ZAC 94.95 ETC 156.64 CLP -95.62

OLA -12,BO RAL 6,98 RAO 65_,Z VIEL 12,336 PTH 2,23 VHP 4,467 OPA 43,98 RAP 353,77

L-I TIN[ INJ LAT |NJ LONG INJ RT AS( INJ A2'HTH INJ TIN[ PO CST TIN INJ 2 LAT
1915._8 -11.37 23._ 233.83 116.11 3 34 41 1313.4 -7.76

_377.48 27.87 245,94 240,99 84.78 13 1l 26 4777.5 26.86

1674._9 -12.62 4.99 153.19 117.32 4 43 24 1074.3 -8.86
SO93.80 29.17 _:_4.91 240.83 8_,62 14 34 40 4493.8 _8.08

1501,24 -15.89 3_.43 251.31 12/3,67 5 35 37 907.2 -11.71

4833.62 32.97 _04.55 240._Z B0.43 13 53 19 4233.6 31.30

MJOor._E EXECUTION ACCURACY

Sr.,T J_13.7 SGR 1183.5 .%3 327.7

RRT -._ RRF -.95_9 RTF .8795

S_ J77_.6 R_5 .1725 213 -.9452

_.,1 1713.6 ,%2 465.1 THA 138.71

ECC 1.5150

INJ _ LONG

16.53

237.42

338._

216,31

343.84

195.72

O_BIT OETE/_IN_TION ACCURACY
ST 709,7 SR 314.8 SS 763,5

CRT -.9974 CR5 .9658 CST -.9713

LS4 1080,7 MSA 131.8 SSA 20.4

ELI 776,1 EL2 20.9 ALF i56,1Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH CATE FEB Z7 1969 FLIGHT TIME 102.00 ARRIVAL CATE JUN g 1969

HELIOCENTRIC CONIC

RL 14_,17 LAL -.00

RP IDH.9_ LAP -Z.I_

RC e 94.840 GL -16.51

PLANETOCENTRIC CONIC

C3 31.3ZO VHL 5.596

LNCH AZMTH LNCH TI_

90.00 ] ZZ 19

9O,OO II 32 57
100.00 4 35 $7

100.00 13 Z O
llO.OO 5 26 57

110.00 14 27 30

DIFFERENTIAL CORRECTIONS

TOE -.7581 TRA -,8577 TC3 -.794_ BAU .5263
ROE .3410 ERA .3423 RC3 .974Z FAU .09_07

FDE-I.9Z60 FRA -.7094 FC3-Z.6279 B,SP 5573

BDE .8313 6RA .9235 BC3 1.2569 FSP -994

DISTANCE 297.412

LOL 158.23 VL 28.332 GAL -9.15 AZL 93.26 HCA 138.04 S_A

LOP 296.31 VP 38.055 GAP .97 AZP 87.57 TAL 228.05 TAP

GP 46.30 ZAL 151.32 ZAP 97.27 ETS |O.OZ ZAE 131.10 ETE

134.23 ECC .18925 INC ).2604 Vl }0.072

6.0P RCA lOS,R? APO 159.63 V? 34.791

114.74 ZAC 93.10 ETC 1§7.80 CLP-IDD.59

_LA -14.42 RAL 8.33 RAO 6568.2 VEL 12.357 PTH 2.23 VHP 4.598 OPA 44.61 RAP ]51.O1ECC J.5154

L-I TIME INJ LAT INJ LONG INJ RT A,54C INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

1859.47 -9.67 2'O.13 235.27 116.74 3 53 19 1259.5 -6.01 1).36

5433.82 28.15 25,0.03 243.I0 86.82 13 3 31 4833.B 27.41 241.45

1621.89 -10.96 1.98 234.59 |17.98 5 Z 59 I021.9 -7.13 355.?_

5146.63 29.60 228.80 242.99 85.65 14 27 47 4546.6 ?8.68 270.12
1462.16 -14.3J ]47.91 Z]Z.63 121.38 5 51 19 862.2 -10.O5 341.40

4879.13 33.43 Z(38.02 242.32 82.43 15 48 49 4279.1 32.03 199.07

MI0-COLARSE EXECUTION ACCURACY ORBIT CETER+41NATICN ACCURACY

SEuT |488.2 _ 1L_0.7 ._.a3 312.7 ST 822.9 5R 367.1 SS 789.3

RRT -.8777 RM= -.9588 RTF .8957 CRT -.9978 CRS ,9815 CST -.9751

S_ 1912.2 R*'Z3 .1822 R13 -.9481 LSA 1190.7 MSA 129.4 SSA 1_.8

._.,1 1855.7 SG2 461 .5 THA 141 .92 ELI 900.8 EL2 22.5 ALF 155.99

LAUNCH DATE FEB 27 1969 FLIGHT TIME 104.(]0 ARRIVAL DATE JUN 11 1969

hELIOCENTRIC CCNIC DISTANCE )03.609

RL 148.17 LAL -.DO LCL 158.23 VL Z8.)O1 GAL -9.02 AZL 93.70 #4CA 141.19 5_A 133.99 ECC .I_840 INC 3.7023 Vl 30.072

RP 108,93 LAP -Z.3Z LOP 299.47 VP 38.028 GAP 1.34 A_PP 87.11 TAL 227.29 TAP 8.47 RCA 108.74 APO 159,23 V2 34,7_8

RC 97.236 GL -18.76 GP 48.72 ZAL 149.7_ ZAP 100.17 ETS 13.82 ZAE 1"28.42 ETE 11H.Z9 ZAC 91.40 ETC 15_.90 CLP-IOS.37

PLANETOCENTRIC CONIC

C3 31.501 VHL 5.613 OLA -16.21 RAL 9,66 RA0 6568,3 VEL 12.364 PTH 2.23 VHP 4.768 0PA 45,37 RAP 34_ .34 ECC 1.51_4
LNO4 AZMTH LNCH TIME L-I TIME JNJ LAT INJ LONG INJ RT A,_ INJ A29WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 45 1 1796.36 -7.72 16,52 237.09 117.33 4 14 58 1196.4 -4.00 9.82

90,00 J! 22 28 3499.83 28.31 234.86 245.57 89.23 12 54 8 4899.8 27.90 746.?1

1630.OO 4 57 18 1563.16 -9.07 338.65 236.36 116.61 5 23 21 963.2 -5.18 352._2

IO(3.OO 12 52 52 520_.27 29.83 233.37 245.53 88.04 14 19 41 4608.3 29.24 224.61

110.OO 5 45 27 1412.32 -12.53 345.|§ 234.30 J_Z.07 6 8 59 812.3 -8.20 338.73

110,00 14 21 13 4931.86 33.83 212.08 245,23 84.B1 15 43 25 4331.9 32.75 203.0?

DIFFERENTIAL CORRECTIONS MI0-COUR,9_E EXECUTION ACCURACY ORBIT DETERMINATIC(W ACCURACY

TOE -,8885 TRA -.8854 TC3 :.gO28 BAU .5587 SGT |654.0 _ 1_07,7 SG3 294.3 ST 950.4 SR 421,1 SS 812,6

ROE .A006 RRA .2981 RC3 .972i FAU .06_05 RRT -.8887 RRF -,_2B RTF .9071 CRT -.9963 CRS .9905 CST -.9784

FDE-I.9??I FRA -.5784 FC3-2.4198 BSP 6024 St_ 2048.0 R23 .1927 R|3 -.9500 LSA 1313.1 MSA 128.4 SSA 16.9

BeE .9746 BRA .9342 BE3 1.3267 FSP -936 5GI 1995.9 5G2 A58.9 THA 144.89 ELI 1039.0 EL2 33.3 ALF 156,16

LAUNCH DATE FE6 27 1969 FLIGHT TIME 106.00 ARRIVAL CATE JUN 1} 1969

HELIOCENTRIC CONIC

RL 14_.17 LAL -.O0

RP |O_.94 LAP -2.45

RC 99.636 GL -21.?_

PLANE TCWCENTR I { CONIC

C3 31 ,902 VHL 5.648

LNCH ATMTH LNCH TIME

90.00 4 11 56
90,00 11 9 33

100.00 5 ?? 25

lO0.O0 12 41 45

110.00 6 6 58

110.00 14 13 42

ClFFERENTIAL CORRECTIONS

TCE-I.0409 TRA -.9016 TC3 -.9992 BAU .5904

ROE .4648 RRA .2471 RE3 .9578 FAU .08052

FDE-I.9093 FRA -,4485 FC3-2.1850 B._° 6506

BDE 1.1399 BRA .9349 BC3 1.3842 FSP -877

CISTANCE 309.779

LOL 158._3 VL 28,266 GAL -B.B8 AZL 94.21 HCA 144.33 5MA 133,72 ECC .I_76! INC 4.2091 VI 30.072

LOP 302.64 VP 3_.001 GAP 1.70 AZP 86.58 TAL _26.46 TAP 10.79 RCA I0_.63 APO 15_.8! V? 34,7d6

GP 50.05 7AL J47.69 lAP 102.66 ETS 17.76 7AE 125.65 ETE 121.42 7AC _9._3 ETC 159.92 CLP-109.96

CLA -I_.22 RAL 11.61 RAC 6568.3 VEL 12.380 PTH 2.23 VHP 4.9_1 CPA 46.30 RAP 345,70 ECC 1.5750

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LC4NG

1723.57 -5.42 12.40 239.41 117.84 4 40 40 1123.6 -1.65 5.75

5578.99 2_.24 ?60.64 248.45 92.13 12 42 32 4979.0 2_._4 251.9H
1496.12 -6.86 354.90 238.63 119.17 5 47 ?1 896.1 -?.97 34_.32

5281.67 29.88 238.82 248.50 90.91 14 9 47 46H1.7 29.69 ?30.02

1356.56 -10.49 342.11 236.42 127,72 6 _9 34 756.6 -6.10 335,77
4993.99 34.11 216.91 248.44 87.65 15 36 56 4394.0 33.41 ?07,74

HI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1821.0 SGR 12'09.4 5G3 274.2 ST I095.2 5R 479.2 55 _36.}

RRT -.8960 R_F -.9666 RTF ,9157 CRT -.9943 CRS .9953 CST -,9_14

Sr.,B2186.1 R"Z3 .20_7 R13 -.9517 LSA 1453.2 MSA 128.8 SSA 14 ._

SGI 2137.6 .SG2 457.6 THA 147.58 ELI 1194.5 EL2 47.0 ALF 156.45

LAUNCH CATE FEB ?7 1969 FLIGHT TIME 108.00 ARRIVAL CATE JUN 15 1969

HELIC(ENTRIC CONIC DISTANCE 315.922

RL 14_.17 LAL -.DO LOL 15_.23 VL 28.229 GAL -8.73 AZL 94._0 h4_A 147.48 SMA 133.44 ECC .I_686 IN( 4.799H V! 30.07?

RP IO_.94 LAP -2.58 LOP )05,80 VP 37.971 GAP 2,04 AZP _5.9_ TAL 225.55 TAP I].03 RCA 10_,50 APO 15_,37 V2 34.7_4

RC 102.038 GL -24.13 GP 52.07 ZAL 14_._8 2AP 104.69 ETS 21.85 ZAE 122.76 ETE 124.?O /AC _.35 ETC 160.91 CLP-IIA.)7

PLANETOCENTRIC CONIC

C3 37.619 VHL 5.711 OLA -20,48 RAL 13.63 RAO 656_.3 VEL

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 4 44 47 1636.93 -2.65

90.00 JO 52 51 5676.82 27.79

I00.00 5 52 44 1417.65 -4.24
100.00 J2 ?7 35 5371.37 29.60

lID.DO 6 32 26 1293.23 -8.14

110.OO 14 4 _2 5068.51 34.17

DIFFERENTIAL CORRECTIC_S

TDE-I.??04 TRA -,9021 TC3-I.0766 BAU .6193

ROE .5371 RRA .1861 RC3 .9260 FAU .07_35

FOE-I.8831 FRA -.3166 FC3-1.gLM31 BSP 6953

BOE 1.3314 BRA .9211 BC3 I.A_O0 FSP -804

12.409 PTH 2.24 VHP 5.?45 CPA 47.44 RAP 343.00 ECC 1.536_

INJ LONG INJ RT ASC INJ A_TH INJ TIME P_ CST TIM ]NJ ? LA T INJ _ LONG
7,54 242,43 118._ 5 12 4 I036.9 J.J4 .92

267,76 251.79 95.67 12 27 27 5076,8 2B.78 259.13

350.55 241.55 119.62 6 16 21 817.7 -.76 344,02

245.47 251.97 94.40 13 57 6 4771.3 ?9.89 736.6_

338,71 239.15 123.31 6 53 59 693.2 -3.70 332.44

222,73 252.23 91.10 15 _8 51 4468.5 33,94 213.49

MIO-CC_,T_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1986.1 .%R IL_I.4 SG3 251.8 ST 1258.7 5R 538.0 SS 857._

RRT -,8997 RR_ -,9698 RTF ,9221 CRT -.9923 CRS .9980 CST -.9841

S{,B 2321.2 W23 .2131 RI3 -,9529 LSA 1610.1 MSA 130.7 SSA i?.7

5G1 2275,6 SG2 457.7 THA 1_0.11 ELl 1367.5 EL2 61.5 ALF 156,97

1963



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH CATE FEB 27 1969

Hr L IO(ZENTR [C CONIC

RL 148.17 LAL - .00

RP |09.95 LAP -2.70

RE |04.441 GL -27.36

PLANC TOCENTRIC CONIC

C3 33.804 VHL 5.914

LNCH A2'HTH LNCH TII,_

90.00 5 26 51

90.00 10 29 34

J00.00 6 3O 46)

100.00 12 8 26

110.00 1 3 16

110.00 13 52 18

fLIGHT TIME ]10.00

OlSTAN(E 322.038

LCt 158.23 VL 28,188 GAL -8.57 AZL 95,50 HCA 150.62 ._A

LOP 308.96 VP 37.941 GAP 2.37 AZP 85.Z0 TAL 224.58 T4P
GP 54.32 ZAL 14Z.48 ZAP 106.24 £TS 26.14 ZAE J19.77 ETE

ARRIVAL CATE JUN 17 1969

133.13 E(C .18616 INC 5.5017 v; 30.072

15.20 RCA 108._5 APO |57.92 V2 34.783

126.73 ZK 86.92 ETC 16J.90 CLP-JIS,66

CLA -23.02 RAL 15.99 RA0 6568.3 VEL 12.457 PTH 2.25 VHP

L-I TiHE |NJ LAT ZNJ LONG INJ RT AS( INJ AZHTH INJ T|HE

1528.11 .86 1.47 Z46.44 118._0 5 52 19

5903.62 26.60 276.85 235.57 100.fl7 12 6 17

1322.12 -1.01 345.30 245.40 119.88 6 52 42
5484.B4 28.71 253.79 255,96 98.69 13 39 5!

12|9.87 -§.38 334.83 24_.69 123.81 7 23 36
5159.$6 33.82 229.84 256.70 9fl,29 15 18 i8

CIFFER£NTIAL CORRECTIONS NtO-CO, MS_ EXECUTION ACCURACY

tCE-1.4375 TRA -.9846 TC3-1.1295 BAU .6462 S6T 2j5|.5_118'7.9_3 228.6
ROE .60fl5 _A .1162 RC3 .8768 FAU .06397 RRT -.9008 RRF -.9726 RTF .9277

F0£-1,8507 FRA -.1916 FC3-1.6384 0,_ ° 7430 5GB Z4flT.7 RvZ3 .L:T21 RI3 -.9543

006 1.5599 BRA .8922 OC3 J .4299 FSP -733 $61 _414,3 5_2 459.6 THA 152.47

LAUNCH OAT_ f[_ 27 1969 FLIGHT TIM( 112.00

H£LICCENTR!C CONIC 0ISTANC£ 326.126

RL 148.17 LAL -.00 LOL 158.23 VL 28.146 GAL _B,40 A2L 96.36 HCA 153.75 SMA

RP 108.95 LAP -2,81 LOP 312.1_ VP _7.909 GAP 2.68 A_P 84,_ TAL 223.55 TAP

RE 106.844 GL -31.05 GP 56.87 2AL 139.21 2AP 107.27 £tS ]0.67 ZA£ 116.58 £T£

PLANET(X'ENTRI( CONIC

C3 35.703 VHL 5.975 0LA -25.90 RAt 18,76 RAO 65_,4 VEL 12.533 PTH 2.27 VHP
LNCH AZMTH LN(H TII4E L-I TINC INJ LAT INJ LOk_ |NJ RT A._ INJ A_4TH INJ TIl_

90.00 6 26 45 1372.86 5.84 352.10 252.12 117.76 6 49 38

gO.OO 9 51 45 698.43 23,80 3ii.59 259.51 I05.BI 10 3 24

10fl.OO 7 Zl 29 1196.12 3,26 336.38 250.70 119.73 ? 41 25

100.00 11 39 42 _638,44 26.64 264.73 260.34 104.0fl 13 13 41

110.00 7 41 5_ Jl_,I6 -2.04 310.23 247.40 124,13 8 0 44

110.00 13 35 49 5275,17 32.75 E_.r_ _1,87 100.40 15 3 44

OIFfERgENTIAL CCRR[CTIONS MI0-(.XXAR_E _X_CUTION ACCURACY

TOE-I.7055 *RA -.8423 7C3-1.14$6 8AU .6695 SGT 2316._ 5GR 11¢)4.8 $63 _4.4

R'OE .6834 RRA .0340 RE3 ._052 FAU .05540 RRT -.8989 _ -.9745 RTF ,93_0

F06-1.8099 FRA -,0710 FC3-1,3435 _SP 790_ $6_ 2592.5 R23 .,_v_93 R13 -.9_60
_E 1.8373 8RA ,B4_) $C3 1.40_7 fSP -658 S(;I 2550.8 SG2 463.4 THA 154.78

5.575 0P4 48.79 R_P 340.12 ECC 1.5563

PO CST TIM INJ _ L&T INJ _ LC_NG

9_8.1 4.64 354.93

5203.6 _7.73 268.36

722.1 2.97 338.77

48_4.8 _9.62 245.10

619.9 -.90 3_8.61

4559.9 34.18 2_0.61

ORBIT DETERNINATION ACCURAC_
ST |44_.4 5R _9_.7 55 _79.4

CRT -.9906 CRS .9994 CST -,9866

LSA 1789.7 HSA 133.6 SSA 10.6

£L1 1562.6 EL2 75.9 ALF 157.64

ARRIVAL CATE JUN 19 1969

132.81 ECC .18551 INC 6.3551 Vt 30.07_

17.30 RCA 108.18 APO 157.45 V_ 34.783

129.11 ZA( 85.48 ET( 162.96 CLP-J22.90

5.993 CPA 50.36 RAP 336.88 £CC 1.5876

PO CST TIN INJ 2 LAT INJ 2 LC'X4G

772.9 9.51 346.0_

98.4 25.74 303.46

596.1 7.I9 331.90

5038.4 _8.32 256.33

532.2 2.45 3_4.03

4675._ 33.83 229.60

OR01T OETERflINATION ACCUR4CY

ST 1657.9 SR 656.0 SS 899.0

CRT -.9891CRS .9999 CST -.9888

LSA 1992.1MSA 137.4 SSA 8.7

ELI 1780.7 EL2 89.9 ALF 158.57

LAUNCH 0ATE FEB 27 1969 fLIGHT TINE 114.00 _RRIVAL C4TE JUN 21 1969

HELI(XENTRIC CON[C 0ISTANCE 334.188

RL 148.17 L_L -.00 LOt. 158._3 VL 29.101 GAL -8.22 AlL 97.42 H_A 156.89 ._4 132.48 ECC .18490 INC 7.4_15 VI 30.07_

RP 108.94 LAP -2.91 L(_ 315'29 VP 37.876 GAP 2,98 AZP 83.17 T4L 222.45 TAP 19.33 RC_ 107.99 _PO 156.98 v2 34,784

RC 109.246 GL -35.25 GP 59.79 ZAL 135.39 ZAP 107.72 ETS 35.57 ZAE 113.15 ETE 131.52 ZAC 83.97 ETC 164.25 CLP-J27.Z3

PLAI_TC_ENTRIC CONIC
C3 39.741 VHL 6.224 0LA -_9.13 RAL 22.07 RAO 65_.5 VEL 12.653 PTH 2.30 VHP 6.534 OPA 5_.15 RAP 333.06 ECC 1.6376

LNCH AZNTH LN(H TIME L-! TIM( INJ LAT INJ L_N(; INJ RT A,_)_ INJ AZNTH INJ TIM(

92.86 7 _3 22 1241.34 15.76 348.61 261.62 114._2 7 44 9

97.14 9 21 33 965.23 15.78 320.59 261.62 114.81 9 35 _8

100,00 8 47 I0 975,5g 10,56 326.07 258.95 118,13 9 3 26

100.00 10 40 25 612,21 21.12 304.29 264.04 111.66 10 50 37

110.00 9 32 59 1020.24 2.24 324,40 253;91 I24.12 8 49 59

110.00 13 11 6 5428.37 30.3_ 249.92 267.37 106,64 14 41 34

CIFFERENTIAL CCI_ECTIONS _IO-COU_SE EXECUTION ACCURAC¢

TOE-2.0452 TRA -.7645 TC3-1,1222 BAU .6864 S_T 2478.9 St_ 1124.4 S_3 179.3

RCE .7598 RRA -.0655 RC3 ,7050 FAU .04663 RRT -._923 RRF -.9746 RTF .93_3

FGE-1.7588 FRA .0399 fC3-1.0420 BSP 8323 $68 2722.0 _'_3 .2346 R13 -.9580

_0£ Z.1818 _A .7673 0C3 1.3252 FSP -574 SG| 26_1,2 _02 469.2 THA 157.23

PO CST TIM INJ _ L4T INJ 2 LONG
647.3 18,98 341,35

265.2 19.99 313,33

375.6 14.24 319.22

12.2 23,88 296.57

420.2 6.70 319.15

4828,4 32.2_ 241.27

OROIT OETERNINATION _CCURAC_

ST 189_.6 5R 700.2 S5 914.3

CRT -.9875 CRS .9997 CST -.9909

LSA 2216.0 MSA 141.8 SS_ 7.0

EL1L_0.9 EL2 103.5 ALF 159.93

LAUNCH DATE FEB 27 1969 fLIGHT TIM( 116.00 ARRIVAL GATE JUN 23 1969

_LIO_ENTRI( CONIC DISTANCE 340.219

RL 148.17 LAL -.00 LOL 158.23 VL 2_.055 6_L -8.04 AZL 9_.80 H_A 160..00 SMA 132.14 ECC .18432 INC 8.8008 vl 30.072

RP I08,94LAP -3.00 LOP 318.45 VP 37.843 GAP 3.27 AZP 81.72 TAL 221.30 TAP 21.30 RCA 107.78 APO 156.49 v2 34.795

RE 111.645 GL -40.01GP 63.16 ZAL 130.97 ZAP 107.56 £TS 41.05 ZAE 109.38 ETE 134.25 lAG 82.27 ETC 166.02 CLP-131.93

PLA_TC_.ENTRIC CONIC
C3 43.700 VHL 6.611 DLA -32.71 RAL 26.0_ RA0 6_6_.7 V_L 12._4_ PTH 2.34 VHP 7._57 _PA 54.09 RAP 329.30 ECC !.719Z

LNCH ATMTH LN_H TIM( L-I TIM( INJ LAT INJ LONG INJ RT A_ |NJ A._4TH INJ TIM( P_ CST TIM INJ 2 LA T INJ E LONG
72.90 6 26 54 1507.31 16.57 8.52 268.46 I|8,61 6 52 1 907.3 i_3.26 1.46

107.10 10 50 3 666.03 16.58 306.08 2_.47 118.60 11 1 9 66.0 20.27 299.P_

72.90 6 26 54 1507.31 16.57 8.52 2_.46 118.6| 6 52 I 907.3 _.26 1.46
107.10 10 .50 3 666,03 16,58 ]06.0_ 268,47 118,60 II I 9 66.0 20,27 299,0_

110.00 9 52 19 844,05 8._(_ 315,10 263,77 123,14 10 6 23 244,0 13.20 309.65

110.00 12 23 48 5663.34 24.58 265,_ 272.74 114.54 13 58 13 5065.3 27.67 258.16

01FFERENTIAL CORRECTIONS MI0-COL_5_ EXECUTION ACCURAC¢ ORBIT CETEgh_INATZON aCCURaCY

T_E-2.4944 TRA -.6378 TC3-I.0422 _AU .6959 SGT 2646.6 SGR 1061.8 SG3 154,4 ST 2171 ,4 5R 717.1 55 9?6.6

RD£ .8743 RRA -,1834 RC3 .5767 FAU .0_q04 RRT -.8793 RRF -.9706 RTF .9451 CRT -.9855 CR5 .9997 CST -.9978

F0£-1.7040 fRA .1402 fC3 -.7536 O,_° 878_ 5{,8 2851.6 _23 .2342 R13 -.9614 LSA 2463,0 MSA 145.9 SS_ 5.4

8OE _.6271 eRA .6637 BC3 I .1911 FSP -495 SGI 2811.6 SG2 476.0 THA 159.97 EL1 2_83.fl EL_ 1J5.7 ALF J61 .9?

1964



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69

LAUNCH CAT[ FEB 27 1969

HELIOCENTRIC CCINIC

RL 148.17 LAL ",00

RP 108.93 LAP -3.D8

RC 114.042 GL -45.33

PLAN_TOC£NTRIC C(_ZC
C] 52.135 VHL 7.?20

LNCH AZHTH L_H TIME

65.86 6 5 10

114.14 11 51 19

65.86 6 5 I0

114.14 11 _1 19

65.86 6 5 I0

114.14 11 51 19

FLIGHT TIME 118.00 ARRIVAL DATE JUN 25 1969

DISTANCE 346.217

LC_. 158.2] VL 28.007 GAL ,7.84 AZL 100.67 HCA 163.II SHA 131.78 ECC .18377

LOP 321,61 VP 37,flO9 GAP 3,54 AZP 79.79 TAL 220.09 TAP 25.20 RCA 107.57

GP 67.05 ZAL 125,89 ZAP 106,73 ETS 47.56 ZAE I05,16 ETE 137.86 ZAC 80.Z5

CLA -36.55 RAL 31.04 RAD 6568.9 VEL 13.17? PTH Z.41 VHP 8.267 DPA 56.01

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TM INJ TIME PO CST TIM

1677.41 16.70 21.95 277.15 122.99 6 33 7 1077.4

5872.30 16,71 277,66 277,16 122,99 13 79 12 5272.3

1677,4_ 16.70 ZI,95 277,15 122,99 6 33 7 1077.4
5872.30 16.71 277,66 277.16 |22,99 l] ?9 12 5272,3

1677.41 16.70 21.95 277.15 122.99 6 33 7 1077.4

5872,30 16,71 277,66 277,16 |22,99 13 ?9 12 5277.3

1NC10.6650 v! 30.072

APO 156.00 V5"= 34.787

ETC 168.82 CLP-137.59

RAP 322.13 ECC 1.8580

INJ 2 LAT INJ 2 LC_G

20.92 15.19

?0.94 270.89

20.92 15.19

20.94 270.89

20.9? 15.19

20.94 ?70.89

DIFFERENTIAL CCRRECTIONS

TOE-3.1104 TRA -.4790 TC] -.8977 BAU .6902

ROE .8313 RRA -.3256 RC3 .4179 FAU .02960

FOE-1.6443 FRA .73_ FC3 -.49|5 BSP 9195

BEE 3.2196 BRA .5385 BC3 .9902 FSP -413

LAUNCH DATE FEB 27 1969

HELIOCENTRIC CONIC

RL 148.17 LAL -.00

RP 108.93 LAP -3.16

RE 116.435 GL -51,07

PLANETOC£NTRIC CONIC

C3 67.515 VHL 8.217
LNO.I AZMTH LNCH TIME

59.89 6 O 35

170.11 12 45 71

59.89 6 O 35

120.11 12 45 ?l
59.89 6 O 35

120.11 12 45 21
OIFFER_NTIAL CORRECTIONS

TOE-3.9908 IRA -.0722 TC3 -.6870 BAU .6568
RCE .6434 RRA -.4790 RC3 ,2397 FAU .02153

FOE-I.5908 FRA .3165 FC3 -.2761 BSP 9595
BOE 4.0424 (_A .4844 8C3 .7276 FSP -337

MI0-CC_,E EXECUTION ACCURACY

SGT 2819.9 f_R 950.1S_3 129.8
RRT -.8488 RRF -.9543 RTF .9541

SGB 2975,7 R23 ,2269 R13 -.9662

S6I 2936,3 ._Z 482.4 THA 163.58

ORBIT DETERMINATION ACCURACY

ST 2471.7 SR 666.9 SS 933.4

CRT -.9807 CRS .9957 CST -.9946

LSA 2720.9 MSA 149.2 SSA 4.1

ELI 2557.0 EL2 126,2 ALF 165.14

FLI_'4T TIME 120.OO ARRIVAL DATE JUN ?7 1969

DISTANCE 352,172

LCL I58.73 VL 27,958 GAL -7,63 AZL 103.34 HCA |66,|9 944 131,42 [C( .18322 INC13.3368 Vl 30.072

LCP 324,78 VP 37.776 GAP 3,80 AZP 77,04 TAL 218,8I TAP 75.OO RCA IO7,34 APO 155.50 VZ 34.790
GP 71.49 ZAL 120.13 ZAP 105.20 £T5 56.24 ZA£ 100.28 ETE 143.61 ZAC 77.71 ETC 173.88 CLP-145.66

0LA -40.40 RAL 37.23 RAO 6569.3 VEL 13.743 PTH 2.51 VHP 9.761 0PA 57.62 RAP 313.94 ECC 2.111|

L-I TIN? XNJ LAT INJ LONG INJ RT A_. ]NJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ ? LONG

1824.96 15.63 33.36 288.03 127.74 6 31 0 1225.O 20.41 27.03

5850.73 15.64 275.O8 288.04 127.73 14 22 51 5250.7 20.43 268.76

1824.96 15.63 33.]6 ?88.03 127.74 6 31 O 1225.0 20.41 27.03

5850.73 15.64 275.O8 288.04 127.73 14 22 51 5250.7 20.A3 268.76

1824.96 15,63 33,_ 288,03 127,74 6 31 0 1225.0 20.41 27.03
5850.73 15,64 275,O8 288,04 I27.73 14 22 51 5250.7 20.43 268.76

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3003.9 SGR 740.8 S(;3 106.5 ST 2783.1 SR 467.7 SS 938.4

RRT -,747B RR_ -.8796 RTF .9666 CRT -.9575 CRS .9786 CST -.996A

3093.9 R23 .L_71 RJ_ -.9732 LSA 2970.3 MSA 150.1 SSA 3.1

$GI _055.9 .$G2 483,5 THA 169,28 ELI 2819.0 EL2 133.2 ALF 170.84

LAUNCH DATE FEB 27 1969 FLIGHT TIME 122,00 ARRIVAL OATE JUN 29 1969

HELIOCENTRIC CONIC DISTANCE 358,065

RL 148.17 LAL -,O0 LOt. 158,23 VL 27.907 GAL -7,40 AZL 107.49 MICA 169.23 SHA 131.06 ECC .18264 INC17.4941 Vl 30.0?2

RP IO8.91 LAP -3,2? LOP 3?7.95 VP 37,741 GAP 4.03 AZP 72,80 TAL 217.46 TAP 76.69 RCA 107,12 APO 154.99 v2 34.794

RC 118.823 GL -56.83 GP 76.26 ZAL 113.78 ZAP 107.95 ETS 70.34 ZAE 94.40 ETE 154.85 ZAC 74.27 ETC 184.61 CLP-16_.69

PLANE TC)CENTRIC CONIC

C3 98.771 VHL 9.938 0L4 -43.70 RAL 44.96 RAO 6569.9 VEL 14.836 PTH 2.68 VHP 12.156 OPA 58.28 RAP 303.10 ECC 2.625§

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A$'MTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

55.21 6 11 36 1965,54 12.78 43.19 301.21 132.15 6 44 21 1365.5 18.07 37.38

174.79 13 35 56 5883.05 I?.BO 275.45 ]01.22 132.15 15 13 59 5283.1 18.09 269.64

55.21 6 It 36 1965.54 12.78 43.19 ]O1.71 132.15 6 44 Zl 1365.5 18.O7 37.38

174.79 13 35 56 5883,05 12.BO ?75,45 301.22 132,15 15 13 59 5283.1 18.09 269.64

55.ZI 6 II 36 1965.54 12.78 43.19 301.21 132.15 6 44 21 1365.5 18.07 37.38

124.79 13 35 56 5883.05 12.80 275.45 301.22 132.15 15 13 59 5283.1 18.09 269.64
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-5.2336 TRA .5841 TC3 -.4197 BAU .5617 S(,T 3164.9 5GR 479.3 SG3 85.3 ST 3020.6 SR 200.8 SS 952.3

ROE -.?656 RRA -.fl478 RE3 .0692 FAU .01371 R_T .0960 RRF" -.07§5 RTF .9823 CRT .7317 CRS -.6883 CST -.9981
F02-1.5636 FRA .4084 FC3 -.JZ01 6SP 9943 5G8 3_01.0 RZ3 o,1728 R13 .9819 LSA 3170.0 MSA 148.5 SSA 2.4

BO£ 5.2404 E_A .7974 BE3 .4254 FSP -268 ,_G! 3J65,3 SG_ 477.0 THA .85 ELI _O74.2 EL2 136.7 ALF 2.79

LAUNCH OATE F88 27 1969 FLIGHT TIME 124.00 ARRIVAL DATE JUL I 1969

HELICX;ENTRIC CONIC

RL 148,17 LAL -.00

RP 108.9(] LAP -3.77

RC 171,?06 GL -61,44

PLANE TOCENTRIC CONIC

C3 174.147 VHL 13.I_ OLA -43.27 RAL

LNCH AZMTH LN_H TINE L-I TIME INJ LAT
53.15 6 40 14 2095.10 7.98

126.85 14 _0 28 682.77 8.00

53.15 6 40 14 2095.10 7,98

I26.85 14 ?O ?8 682.77 8.00
53.15 6 40 14 ?095,10 7.98

126.85 14 _O ?B 682.77 8.00

DIFFERENTIAL CORRECTIONS

TOE-5.9504 TRA | .7398 TC3 -.1334 BAU
RO£-3.8670 RRA .1486

FOE-I.6?E_O FRA .5503
BOE 7.0966 BRA 1.7462

OISTANCE 363.838

LOL 158,23 VL ?7,855 GAL -7,|5 AZL I14,79 HCA 172,17 SHA 130.69 ECC ,18190 INC24.7934 Vl ]0.072

LCP 331,|1 VP 37,7137 GAP 4,23 AZP 65,4! TAL 216,00 TAP 28,18 RCA 106,92 APO 154.46 V2 34.798

GP 79,53 2AL IO7,O9 lAP 1OO,03 ETS 99,13 ZAC 86,74 ETE JflO,97 ZAC 69,10 ETC 710.56 CLP 163.43

54,|3 RAO 6570°9 VIEL 17,189 PTH 2,94 VHP 16,454 _PA 56.65 RAP 289.53 ECC 3.8660

INJ LONG INJ RT AS_ INJ A5_4TH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.38 316.i2 134.66 7 15 9 1495.1 13.55 44.95

300.9"_ 3|8.13 J34.66 14 31 51 82.8 13,57 295,49

_0.38 316,12 134.66 7 15 9 1495.1 13.55 44,95

3/3(3.9'_ 316.13 134.66 14 31 51 82.8 13.57 295.49
_].38 ]16,12 134.66 7 15 9 1495.1 13.55 44.95

300.9_ 316J3 134.66 14 31 51 82.8 13.57 295.49
MI0-COURSE EW]ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• 3112 SGT 2819.3 SGR 1681.6 SG3 67.7 ST 2(:_33.5 SR 1679.2 59 1010.3

RC3 -.0089 FAU .0052t3 RRT .9374 _ .9207 RTF .9977 CRT .9942 CRS -.9919 CST -.999_

FC3 -.0258 BSP 10227 $68 3287.7 _3 -.1318 RI3 .9899 LSA 3254.7 MSA _159.5 SSA 1.7

BC3 .1337 F,SP -213 SGI 3243.0 ,S_2 .509.2 THA 30.03 ELl 3094.3 EL2 151 .7 ALF 32.76

1965



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69J

LAUNCH CAT[ rEB 77 J969

HELIOCENTRIC CONIC

RL |iB.17 LAL -.00

RP I08.89 LAP -3.32

RC 123.581 GL -61,40

PLANETOCENTRIC CONIC

C3 410.§36 VHL 20.262

LNO4 ATNTH LNCH TIE

57.57 7 34 J8

IE2.43 14 39 16

57.57 7 34 16

J22.43 14 39 16

97._7 7 34 16

122.43 14 39 16

FLIGHT TIN[ 126.00 ARRIVAL CAT£ JUL 3 J969

OISTAN(,£ 369.320

LOL I§8-23 VL 27.803 GAL -6.83 AZL I30.12 PEA 174.85 ,S,'ulA 130.3| ECC .J8063 INCAO.J207 VJ 30,072

LOP 334,28 VP 37.673 GAP 4.35 AZP 49.99 TAL 21A.3E TAP 29.16 RCA |06.77 APO 153.85 V2 34.803

GP 74.09 ?AL 100.57 ZAP 96.65 ET5 144.47 ?AE 75.08 ETE 223.77 ZAC 59.9! ETC 254.25 CLP !14.98

CLA -42.01RAL 63.26 RA0 6572.J VEL 23.062 PTH 3.28 VHP 25.481 OPA 49.74 RAP 274.60 ECC 7.7564

L-I T|N_ |NJ LAT IN! LONG IN! RT AS( IN! AZNTH IN! TINE PO CST TIH IN! 2 LAT IN! Z LONG

2159.44 2.47 _0.94 330.50 131,95 8 10 17 1559.4 7.80 45.36

841,21 2.49 309.93 330.51 131.95 14 53 17 241.2 7.8! 30=.35

2159.44 2,47 50.94 330,50 131.95 8 10 17 1559.4 7.80 45.36

841'.21 2.49 309.93 330,51 131.95 JA 53 17 241.2 7.81 304.35

2139.44 2.47 _0.94 330,50 J3J.9§ 8 JO 17 1559.4 7.80 45.36

841.21 2.49 309.93 330,51 13J .95 14 53 17 241.2 7.81 304.3fi

OIFFER£NTIAL CORRECTIONS

T0£-1.!976 7RA 2.1991 TC3 -.0079 BAU .6376

RO-J0.0473 RRA 3.3527 RE3 .J159 FAU-.OO966

FOE-| .8939 FRA .89_0 rc3 .0204 8SP 9944

BOEIO.1184 ELRA 4.0096 BE3 .1162 F$P -171

NIO-COURSlE [_CUTION ACClJRACY ORBIT 0ET[_ZNATIC_ ACCURACY

`%T 903.4 S_ 3149.7 `%3 55.3 ST 42!.6 SR 2866.9 SS !200.4
RRT .7081RRF ._9(_ RTF ,_321 CRT .8756 CR$ -.9985 CST -.9007

S_B 3276.7 R23 -.I028 R13 .9946 LSA 3129.6 NSA ZO8.Z 55A .5
`%1 3216.6 ,%2 624.6 THA 76.06 ELl 2890.6 EL2 201 .9 ALF 82.63

LAUNCH OATE FEB 27 1969 FLIGHT TZNE 128.00 ARRIVAL CATE JUL 5 J969

HELIC_ENTRIC CONIC OJ$TANCE 373.788

RL 148.17 LAL -.(30 LQ.. 198.23 VL 27.750 GAL -6.29 AZI. 166.99 H_A 176.56 StAA 129.94 £CC .!7737 1NC76.9878 V! 30.072
RP 108.87 LAP -3.33 LOP 337.45 VP 37.639 GAP 4.18 AZP 13.03 TAL 211.88 TAP 26,44 RCA 106.89 APO 152.98 V2 34.808

RE 125.948 GL -48.11 GP 93.79 ZAL 95.49 ZAP 93.60 ETS 169,33 ZA£ 53.56 ETE 244.58 7AC 40.65 £TC 282.02 CLP 96.09

PLANETOCENTRIC CONIC

C3|303.402 VHL 36.103 0LA -26.93 RAL 68.00 RAO 6573.1 VEL 37.745 PTH 3.54 VHP 45.4L=O 0PA 30.71 RAP 261.93 ECC22.4507
LNCH AZNTH LNCH T|I_ L-I TINE |NJ LAT ZNJ LCNG |NJ RT ASC |NJ A_TH _NJ TIN_ PO CST TIH IN! 2 LAT IN! 2 LONG

gO.OO 10 80 1829.67 -8.63 19.19 334.88 117.07 10 38 26 1225.7 -A.93 11.A6

90.OO 12 43 24 1317,60 7.58 349.65 343,|8 117.36 13 5 21 717.6 11.19 342._3
100.00 10 59 A2 1671.56 -12.53 4.83 332.84 117.36 1J 23 34 1071.6 -9.77 358,06

lO0.O0 14 38 LP2 946,95 11.47 324.44 345.24 117.79 14 54 9 346.9 15.10 317.53

110.00 11 9 2A 1628.59 -19.97 357.49 328,76 118.34 11 36 32 1028.6 -16.03 350,59

llO.O0 16 41 10 5850.72 18.87 277.31 349,_ 119.05 JB 18 al 5250.7 22.59 270.15

DIFFERENTIAL CCRR[CTION$ NI0-_E [Y_CUT[ON ACCURAC_ CRBIT DETERH_NATION ACCURACY

TOE 4,5383 TRA .7592 TC3 -.0666 BAU 3.4600 `%T 676.7 _ 2754.0 `%3 49.4 ST 721,5 SR 1934.1 55 1541 .B

RO-11.8559 RRA 8.3482 RC3 .1876 FAU-.05633 RRT -.7482 _ .8989 RTF -.7164 CRT -.9586 CRS -.9997 C$T .9519

FO£-2.3949 FRA 1.8579 FC3 .0374 BSP 8586 _ 2890.1R'23 -.0960 RI3 .9954 LSA 2368.3 HSA 205.6 SSA .6

90EJ2.69A8 5RA 8.3826 9C3 .1991 FSP -154 `%1 2834.3 `%2 565.2 THA 103.96 £L1 _055.2 EL2 193.4 ALF |09.86

LAUNCH OAT£ FEB 27 1969 FLIGHT TIHE 130.00 ARRIVAL DATE JUL 7 !969

HELIOCENTR!C CONIC

RL 148.17 LAL ".00
RP 108.85 LAP -3.38

RC 128.306 GL 56.81

PLANE TOCENTRIC CONIC

C3 718.604 VHL 26.807

LNCH ATNTH LNCH TIHE

22.34 14 25 27
157.66 0 59 19

22.34 14 25 27

157.66 0 59 19

22.34 14 25 27

1_7,66 0 59 19

DISTANCE 384.309

LOL 158.23 VL 27.696 GAL -7.00 ATL 35.31HC_ 184,14 SH_ 129.56 ECC .18748
LOP 340.63 VP 37.605 GAP 5.70 AZP 144,62 TAL 2!3.52 TAP 37.66 RCA 105.27

GP -66.00 7AL 98.12 2AP 96.65 ETS 186.82 ?AE 70,66 £TE 110.62 ?AC 80.24

INC54.6889 Vl 30.072

APO 153.85 v2 34.815

£TC 83.39 CLP 106.53

0LA 70,A5 RAL 12.02 RAO 6572,7 VEL 28.981PTH 3.43 VHP 33.25A 0PA -85.82

L-I TIHE IN! LAT IN! LONG TNJ RT AS( IN! A_'NTH _NJ TIM[ P_ CST TIN

5065.48 -.73 247.00 281.77 19.55 15 49 52 4465._
3309.A7 -.72 96.40 281.75 19,55 I 54 28 2709.5

5065.48 -.73 2A7.00 281.77 19.55 15 49 52 4465.5

3309.47 -.72 96.40 281.75 19.55 I 5A 28 2709.5

5065.48 -.73 247.00 281.77 19.55 15 49 52 4465.5

3309.47 -.72 96.40 281.75 19,55 1 54 28 2709.5

RAP 177.18 [CC12.8264

INJ 2 LAT IN! 2 LONG

-8.27 244.7_

-8.26 94.12

-8.27 244.7_

-8.26 94.J2

-8.27 244.71

-8.26 94.12

0!FFER£NTIAL CCRRECTION_

TOE -.7694 TRA 1.2669 TC3 -.0657 BAU 1.8438

R_-12.3994 R_A 2.4639 RC3 -,1_03 F_U-.02500

FOE 2.4||4 FRA -.4405 FC3 .0_01 _,_P 10362

8OE12.4230 BRA 2.7704 8C3 .19-19 FSP -172

LAUNCH OATE FEe 27 19_9

H£LIOCENTRIC CONIC

RL 148.17 LAL -.[]O

RP 108,83 LAP -3.39

RC 130.653 GL 62.22

PLANETOCENTRIC CONIC

C3 26!.626 VHL 16.175

LNCH AZNTH LNCH TINE
2A.38 J2 53 16

155,42 23 13 34

24.58 J2 53 16

!55.42 23 13 34

2A.58 12 53 16

155,42 23 13 34

OIFFERENTIAL CORR1ECTION$

TOE 3.3627 TRA -.9919 TC3 -.0197 6AU .1781

ROE-3.9562 RRA 3.1201RC3 -.0469 FAU .O0260

FOE 1.2206 FRA -.6188 FC3 -.0086 Bs4= 11400

60E _.1922 _RA 3.2740 _C3 .0509 FSP -L_]7

NID-CCUR_ £_CUTION ACCURAC_ CRBIT 0ETERMiNATICYN ACCUR_C_

SGT 897.4 `%R 3230.3 `%3 52.6 ST 292.9 SR 2692.1 SS 1500.6

RRT .7_62 _ -.9986 RTF -.67A9 CRT .6956 CRS .9999 CST .6855

3352,6 _3 -,0_15 R13 -.9964 LSA ]088,7 HSA 211.4 SS_ 1,3

SGJ 3294,2 `%2 62_.0 THA 78,48 [LI 2699.8 EL2 209.8 ALF _5.65

FLIGHT TINE I32.00 ARRIVAL 0ATE JUL 9 1969

DISTANCE _9,444

LOt. 158.23 VL 27:642 GAL -6.59 AZL 58.59 HC_ 186.52 .S_A 129.18 ECC .18565 INC31.4092 V! _L3.07_
LOP 343.80 VP 37.572 GAP _.71 AZP 121.24 TAL 211.57 TAP _.09 RCA 105.20 APO 153.!7 v2 34.821

GP -76.11 2AL 102._0 ZAP 101.20 ETS L:_2.47 ZAE 86.28 ETE 145.21 ZAC 93._3 £TC 120.21 CLP 144.O2

OLA 6_.52 RAL 347.71 RAO 6571.5 VEL 19,_69 PTH 3.11 VHP 19.887 OPA -75.77 RAP 68.26 ECC 5.3057

L-I 7JNE IN! LAT IN! LONG _NJ RT AS( _NJ AZHTH IN! TIHE PO C$T TIH IN! 2 LAT IN! Z LONG

4965.35 -6.67 243.84 255,08 21.63 14 16 1 4365.3 -14.09 241.22

3221._0 -6.66 99.60 2_fl.06 21.63 24 7 16 2621.8 -14.08 92.99
4_6_.35 -6.67 243.64 255.08 21.63 JA 16 ! 4365.3 -14,09 241.22

3221.80 -6.66 95.60 255.06 21.63 24 7 16 2621.8 -14.08 92.99
4965,35 -6.67 243.84 25_.08 21.63 14 16 I 4365.3 -1A.09 241.22

3LP_I.BO -6.66 95.60 2fl_.06 21.63 24 7 16 2621.8 -14.08 92.99
MI0-(._UR_ EXECUT]CN ACCURACY ORBIT OETERt4_NAT_ON ACCURACY

SGT 1530.B _ 3331.1 SG3 63.8 ST 1225.A SR 1668.5 SS 804.5

RRT -.8933 _ -.9764 RTF .9646 CRT -.9439 CRS .9838 CST -.9878

`%B 3666.0 R23 -.J279 R13 -.9907 LSA 2195.8 NSA 333.8 SSA 1.7

S_1 3610.7 `%_ 634.7 THA 113.07 ELI 2043.6 EL2 330.4 ALF 125.8l

1966



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_

LAUNCH 0AT[ Fr8 27 1969 FLIGHT TI_ 134.00 ARRIVAL DATE JUL II ]969

HELIEX;ENTRZC CONIC

RL ]48.17 LAL -.00

RP 108.80 LAP -3.39

RC 132.989 GL 60.36

PLAN(ZTC(ENTRIC CONIC

C3 J31.557 VHL 11.470

LN(.J-I 47NTH LNK:H TIME

29.84 12 55 24

150.16 22 5! 54

29.84 12 55 24

150.16 22 51 54
29.84 J2 55 24

150.16 _ 51 54

DIFFERENTIAL CORR1ECTION5

T0£ 3.1806 TRA-2.7960 TC3 -.2427 BAU .430|

ROE -.12B6 RRA 1.0891RC3 .0298 FAU .0J490

FOE .9862 FRA -.6590 r(3 -.OVBO BSP |1882

(_)E 3.1832 _RA 3.0007 BC3 .2446 FSP -260

DISTANCE 395.0§8

LOL 158.23 VL 27.588 GAL -6.27 AZL 68.68 HCA 189.37 SNA

LOP 346.97 VP 37.559 GAP 5.85 kiP II1.06 TAL 209.90 TAP

GP -73.56 ZAL |07.38 ZAP JO6.44 [TS 270.40 ZkE 95.62 ETE

|28.8| ECC .18508 ]NC?l.3160 vI 30.072

39.27 RC4 J04.97 AFrO J52.64 vz 34.829

J92.08 ZJC 101.32 ETC 168.27 CLP-J79.8!

0LA 64.02 RAL 345.26 RAO 6570.4 VEL |5.903 PTH 2.81 VHP |4.0J0 0PA -65.98 RAP 57.23 £CC 3.J65!

L-I TIH[ IN| LAT IN| LONG IN| RT AS( IN| AZNTH IN| TII4_ PO CST TIN IN| 2 LA T IN| 2 LONG

4836.74 -|3.2J 237.46 248.70 26.74 J4 16 0 4236.7 -20.32 234.05

3128.49 -13.20 95,05 248.68 26.74 23 44 2 2528.5 -20.31 91.64

4836.74 -J3.21 237.46 248.70 26.74 J4 16 0 4236.7 -L_0.32 234.05

3128.49 -J3.20 93,05 248.68 26.74 23 44 2 2528.5 -20.3! 91.64

4836.74 -13.21 237.46 248.70 26.74 14 J6 0 4236.7 -20.32 234.05

3128.49 -J3._0 95.05 248._ 26.74 23 44 2 2528.5 -20.3| 9!.64

NI0-COUR,_E EYJECUTION ACCURACY ORBIT OETERMINATION ACCURACY

_T _W_O5.9 _ |245.7 _3 80.0 ST |854.7 SR 378.! SS 655.9

RRT -.9J30 RRF -.8496 RTF .9893 CRT -.6539 CRS .5646 CST -.9936

3815.0 R23 -.1715 RJ3 -.9831 LSA 198|.4 NSA 295.2 SSA 2.!

_;1 3784.J 5G2 484.2 THA 162.J 9 ELl 187! .5 EL2 283.5 ALF |72.E3

LAUNCH 0ATE FEB Z7 1969 FLIGHT TINE 136.00 ARRIVAL DATE JUL 13 !969

HELIOCENTRIC CONIC

RL 148.17 LAL -.00

RP 108.78 LAP -3.39

RC 135.3|3 GL 56.58

PLANETO([NTRIC CONIC

C3 81.702 VHL. 9,039
LNCH A_4TH LNCH TIP4E

34.71 I3 I8 59

145.29 22 51 47

34.71 13 18 59

145.29 22 5I 47

34.71 13 |8 59

145.29 _ 5I 47
OIFFERENTIAL CCRRECTION$

TOE 2,4J93 TRA-2.7073 TC3 -.59|5 8AU .6483

ROE .5916 RRA .1746 RC3 -.0493 FAU .02370

FOE .9736 FRJ -.6760 FC3 -.25li 8SP J2274

BO£ 2.4906 8RA 2.7129 8C3 .5935 FSP -325

DISTANCE 400.817

LCL I58.23 VL 27.533 GAL -5,96 AZL 74.01HCA J92.58 5_A J28.43 £CC .|8496 INCl5.9920 VJ 30.072

LOP 350.15 VP 57.506 GAP 6.04 AZP J05.64 TAL _8._0 TAP 40.68 RCA 104.68 APO 152.|8 V2 34.837

GP -67.49 ZAL ]11.28 ZAP lJI.TB ET5 288.58 ZAE |02.58 ETE 208.66 ZAC 106.57 ETC 185.95 CLP-16fl.72

OLA 59.9| RAL 348.20 RAO 6569.6 VEL I4.250 PTH 2.59 VHP |1.033 OPA -58.]0 RAP 51.65 ECC Z.3446
L-I TIME IN! LAT |NJ _ IN! RT AS( IN! AZMTH IN! TINE PC) (ST TIH _NJ 2 LAT IN! 2 LONG

47|5.9(3 -|9.53 2_0._ 247.01 31.92 14 37 35 4J|5.9 -25.26 226.12

3048.72 -|8.52 93.72 246.99 3I .92 23 42 36 2448.7 -25.25 89.47

4715.90 -18.53 2_0.36 247.01 3|.92 J4 37 35 41|5.9 -25.26 226.12

3048.72 -|8.52 93.72 246,99 31.92 23 42 36 2448.7 -25.25 89.47

4715.g0 -J9.53 2_0._ 247.0! 31,92 14 37 35 41|5.9 -25.26 226.12

3{348.72 -J8.52 93.72 246.99 3I .92 23 42 36 2448.7 -25.25 89.47

HI0-(,OJR._E EXECUTION ACCURACY CRBIT OETERNINATIC_N ACCURACY

_T 3900.6 S_R 444.2 S_3 99.2 ST 1846.0 SR 380.8 sS 637.2

ART -.0492 RRF .|632 RTF .9734 CRT .72|5 CRS -.8426 CST -.9808

3925.8 _3 -.2120 R15 -.9732 LSA 1969.7 MSA 28|.| $SA 2.7

S_J 390(3.7 5_Z 445.6 THA I79.67 ELI 1866.7 EL2 260.8 ALF 8.63

LAUNCH DATE F£8 27 1969 FLIGHT TII4E |58.00 ARRIVAL DATE JUL J5 1969

HELIO(ENTRIC CONIC

RL 148.|7 LAL -.OO

RP !08.75 LAP -3.37

RC 137.625 GL 52.5!
PLAN[TOCENTRIC CONIC

C3 57.759 VHL 7.600

LNCH AZMTH LNCH TIME

39.03 |3 46 22
140.97 22 56 28

39.03 I3 46 22

!40.97 22 56 28

39.O3 13 46 22

140.97 22 56 28

DIFFERENTIAL CORRECTIONS

TOE 2.0312 TRA-2.4758 TC3 -.9769 BAU .7626

ROE .6602 RRA -.0661 RC3 -.J447 FAU .03|03

FOE .9925 FRA -.6722 rE3 -.4652 8SP 126|5

BOE Z.1358 BRA 2.4767 8C3 .9876 FSP -392

DISTANCE 406.628

LOL J58.23 VL 27.479 GAL -5.69 AZL 77.26 HCA |95.46 S_4A J28.06 £(C .18508 INCl2.7400 V! 30.072

LOP 353.3_ VP 37.474 GAP 6.24 _ZP 102.29 T_L 206.7| TAP 42.17 RCA 104.36 AI_O |5|.76 v2 34.846

GP -61.29 ZAL ||4.38 ZAP |I6.93 ETS 295.43 ZAE 107.70 ETE _13.39 ZAC lj0.77 ETC |9!.84 CLP-!60.53

OLA 56.33 RAL 352.22 RA0 6569.1 VEL 13.383 PTH 2.45 VHP 9.339 0PA -51.21 RAP 48.24 ECC J.9506

L-I TIM_ IN! LAT IN! LONG IN! RT AS( IN! _214TH IN! TIME PO CST TIM IN! 2 LAT IN! Z LONG

461|.61 -22.32 225.28 246.36 36.82 15 3 14 40|I.6 -28.63 2J8.25
2988.62 -22.31 92.|4 246.34 36.82 23 46 17 2388.6 -28.62 87.ll

4611.6I -22.52 223.28 246.36 36.82 15 3 14 401|.6 -28.63 218.25

2988.62 -22.31 92.14 246.34 36.82 23 46 17 238_.6 -28.62 87.!!

461|.61 -22.32 223.28 246.36 36.82 15 3 14 4011.6 -28.63 218.25

2988.62 -22.3| 92.I4 246.34 36.82 23 46|7 2388.6 -28.62 87.!l

NIO-CCURS£ EYJECUTION ACCURACY CR_IT OETERHINATION ACCURAC_

S_T 3985.6 S_R 551.5 S_3 118.9 ST 1_35.0 SR 498.5 SS 643.2

RRT .6329 RRF .8035 RTF .9610 CRT .8633 CRS -.9561 CST -.9733

4023.6 R'Z3 .243| R|3 .9654 LSA |988.6 HSA 273.3 SSA 3.6

_I 40OI.O _2 425.4 THA 5.06 ELl 1885.7 EL2 244.8 ALF 13.43

LAUNCH OATE FEB 27 1969 FLIGHT TIHE 140.00 AREIVAL OATE JUL ]7 !969

HELIC_ENTRIC CONIC

RL J48.17 LAL -.00

RP J08.72 LAP -3.34

RC 139.923 GL 48.62

PLANE TOCENTRIC CONIC

C3 44.377 VHL 6.662

LP_..H A2"I4TH LI_K_H TIH_
42.83 14 13 28

!37.|7 23 2 0

42.83 |4 13 28

137.17 23 2 0

42.83 |4 13 28

137.17 23 2 0

OIFFERENTIAL CORRECTIONS

TOE J.8037 TR_-2.2_OO TC3-J._882 BAU .8343

ROE .6|49 RRA -.1257 RC3 -.225l FAU .037|7

rOE .9992 FRA -.6466 FC3 -.725! 8SP 12973
_£ 1.9(356 _RA 2,2834 8C3 1.4063 FSP -458

OISTkNCE 4J2.462

LQ- 158.23 VL Z7.424 GAL -5.40 AZL 79.45 HCA 198.57 SHA 127.69 ECC .18538 INC10.5492 VJ 30.072

LCP 356.50 VP 37.442 GAP 6.44 AZP IOO.OI TAL L_05.|3 T_P 43.69 RCA J04.0J APC) J51.36 V2 34.855
GP -55.36 ZAL 1J6.72 ZAP I21,76 ETS 298.84 ZAE 111.99 ETE _14.30 ?AC ||4.37 ETC 193.97 CLP-158.57

OLA 53.24 RAL 356.3| RAO 6568.7 VEL I2.874 PTH 2.55 VHP 8.3503 0PA -45.05 RAP 46.12 ECC J.7303

L-I TII4_ IN| LAT IN| LONG IN| RT AS( IN| A2_NTH IN| TIM_ PO CST TIM IN| 2 LAT IN| _ LONG

4523.i3 -24.83 216.F_3 246.|0 41.26 15 28 51 39_3.I -_0,72 210.89
2946.00 -24.82 90.68 246.08 41.25 23 51 6 2346.0 -_0.70 84.97

4523.J3 -24.83 216.60 246.10 4|.26 15 2P 51 3923.| -_O.72 2{0.89

_946.00 -24.82 g0._ _46.08 4j.25 23 51 6 2546.0 -30.70 84.91

4523.13 -24,83 216.60 246.10 41.26 15 28 5l 3923.1 -_3.72 210.89

2946.00 -24.82 90.68 _46,08 41.25 23 51 6 _546.0 -30.70 84.97

H|O-COURS£' E_CUTICN ACCURACY ORBIT 0ETERHINATION ACCURACY

S(,T 4069.8 SGR 634.5 SG3 |37.6 ST |837.4 S_ 53J.7 $S 648.5

ART .7621RR$" .9032 RTF .9513 CRT .8949 CRS -.9776 CST -.9687

_B 41|8.9 R"Z3 .2659 RI3 .9545 LSA L_00_.! MSA 265.7 SSA 4.5

St-,l 4098.7 SG2 407.8 THA 6._4 ELI 1898.9 EL_ 229.6 ALF J4.74

1967



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH DATE F£B Z7 1969

HELIOCENTRIC CONIC

RL 118.17 LAL -.0O

RP 108.69 LAP -3.30

RC 141.207 GL 4S.05

PLAN_TOCENTRIC CONIC
C3 36,D58 VHL 6.005

LNCH AZNTH LN_H TII_
46.15 J4 39 _3

153.85 25 7 36

46.15 14 39
133.85 #3 7 36

46.15 14 39 20

133,8§ 23 7 36

FLIGHT TIH£ 142,00 ARRIVAL GATE JUL 19 ]969

0ISTANCE 419.Z_02

LC¢. 156.13 VL 27.369 GAL -5.1| AZL BI.03 HCA 201.69 S#AA

LOP 359.68 VP 37.411 GAP 6.65 4ZP 98.34 TAL 203.53 TAP

GP -50.43 ZAL 118.34 ZAP 126.]9 ETS 300.95 ZAE I15.48 ETE

127.32 [CC .18584 |NC 8.9690 Vl ]0.072

45,23 RCA 105.66 APE) 150.98 v2 54.865

213.68 ZAC 117.57 ETC 194.6! CLP-I57.gB

OLA 50.59 RAL .25 RAg 6568.4 VEL 12.§47 PTH 2.27 VHP 7.642 0PA -39.51 RAP 44.88 ECC 1.5934

L-I TINt INJ LAT INJ LON_ INJ RT A_C _NJ _ZNTH INJ TIHE PO CST TIN INJ 2 LAT INJ Z LONG
4447.70 -26.43 210.48 246.1§ 4_.15 1_ 53 27 3847.7 -31.92 204.23

29i6.63 -26.42 89.45 246.14 45.15 23 56 12 23t6.6 °31.91 83.20

4447.70 -26.43 2|0.46 246.15 45,15 15 53 27 3847,7 -31,92 204.23

2916.63 -26.42 89:45 246.14 45.15 23 56 12 23i6.6 -31.91 83.20

4447.70 -26.43 210.48 246.13 45.15 15 53 27 3847.7 -31.92 204.23

2916.6_ -26.42 89.45 246.i4 43.13 23 56 12 2316.6 -31,91 83.20

DIFFERENTIAL CORRECTICNS NID-C_'£XECUTION ACCURACY

TOE 1.6422 TRA-2.I208 TC3-J.8234 BAU .8899 _T 4172.5 _ 639.7 _3 134.4

RDE .5503 RRA -.1328 RE3 -.2881FAU .04230 RRT .805_ RI;E ,9"Z_ RTF .9442

FOE .9817 FRA -.6058 FC3-1,0|_6 eSP 13523 _ 4224,3 R_3 .27)6 RI_ .9475

_OE ;.7319 (IRA 2.1249 BC3 1.8461FSP -518 _1 4206.5 _2 388.0 THA 7.32

LAUNCH OATE FEB 27 1969 FLIGHT TINE 144.00

PELIC_ENTRIC CCNIC 01$TANC[ 424.|48

RL |48.|7 LAL -.00 LOL 158.23 VL 27.314 GAL -4.81 AZL 62.23 H(.A 2134.84 SdHA
RP 108.66 LAP -3.26 LCP 2.86 VP 37.381 GAP 6.87 AZP 97.06 TAL 201.92 TAP

RC 144.478 GL 41.82 GP -43.89 ZAL 119.32 ZAP 12f0.21ETS _O2.47 Z_i4_ 118.30 ET£

PLAN£TO(:ENTRIC CONIC
C3 30.461 V/N. 5._19 OLA 48.34 RAL 4.04 RAO 6568.2 VEL 12.3L_ PTH 2.22 VHP

LNCH A_I4TH LNCH TIHE L-I TINE INJ LAT INJ LONG INJ RT A,f_ INJ ATNTH INJ TIME

49.03 15 3 54 4_82._7 -17.43 L=04.9_ 246.53 48.50 16 16 36
130.97 23 13 16 2896.75 -27.42 88._I 246.53 48.49 24 | 33

49.03 I5 3 54 4382.57 -27.43 2104.99 246.55 48.50 16 16 56
130.97 23 13 16 2896.75 -27.42 88._1 246,53 48.49 _4 I 33

49,03 _3 3 54 4_._7 -27.43 _4,_ 246.53 48._0 16 16 56

130.97 23 13 16 2896.73 -27.42 88.51 246.53 48.49 24 I 33

OIFFER1ENTIAL CORI_CTION5 MI0-COURS_ EXECUTION ACCURAC_

TOE 1.5607 TRA-1.9409 TC3-2.22|4 6AU .9J37 _T 4222.0 S_R 649.6 S_3 165,1

ROE .5034 RRA -.J078 RC3 -.3145 FAU .04476 RRT .8051RRF .929"Z RTF .9337

rOE .9774 FRA -._I72 rc3-I .2720 BSP 13124 _ 4271.7 R_3 ._886 R13 .9370

BOE 1.6399 BRA 1.9439 8C_ 2.2436 FSP -526 S_1 4254.3 S_2 _82.3 THA 7.12

CRBIT DETERNINATION ACCURACY
ST I836.8 SR 52B.6 SS 644.?

ERT .907I ERS -.9854 (ST -.9634

LS_ 2000.6 HSA 257.7 SSA 5.6

ELI 1899.2 EL2 215.2 ALF |4.82

ARRIVAL OATE JUL 21 I969

126.95 ECC .I_642 INC 7.7704 Vi 30.072

46.76 RCA 103.29 APO 150.62 v2 34.875

212.38 74C 120.49 ET( 194.39 CLP-158.06

7.2110PA -34.53 RAP 44.28 ECC 1.3013
PO C$T TIH INJ _ LAT INJ 2 LONG

3782.6 -32_55 J98.30

L;_296.7 -32,54 81.83

3782.6 -32.tiff 198.30

2296.7 -32.54 81.83

3782.6 -32.55 198._0

L_96.7 -32.34 81.83
CR_IT DET£RI41NATION ACCURACY

ST 1B_9.4 SR 525.2 SS 650.5

CRT .9150 CRS -.9903 CST -.9619

LSA 2022.7 MSA 255.3 SSA 6.6

ELl I921.2 EL2 205.| ALF 14.66

LAUNCH DATE FEB 27 1969 FLIGHT TI_ 146.00 _RRIV_L 0ATE JUL _3 1969

HELIOCENTRIC CONIC

RL 148.17 L4L -.DO

RP IO8.63 LAP -3.20

RC 146.734 GL 38.89

PLANE TC_ENTRIC CONIC

C3 26,468 VHL 5.14_

LNCH AZHTH LI_H TI_

51.54 15 27 21

128.46 23 19 9

_I.54 15 27 21

128.46 23 J9 9

51.54 15 27 21

128.46 23 19 9

DISTANCE 429.987

LOL 158.23 VL 27.259 GAL -4.50 AZL 83.17 H(A 207.99 StAA 126.59 ECC .18715 INC 6.8257 Vl 30.072

LOP 6.05 VP 37.351 GAP 7.08 AZP 96.03 TAL 200.30 TAP 48.28 RCA 102.90 APO 150.26 v2 3_.885

GP -41.90 ZAL 119.74 ZAP 133.B2 ETS _33.66 ZAE 120.57 ET£ 210.79 ZAC 123.21 £TC 194.25 CLP-158.49

0LA 46.42 RAL 7.72 RA0 6568.1 VEL 12.|59 PTH 2.18 VHP 6.930 0PA -_0.10 RAP 44.16 £CC 1.4356

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ A;_tTH INJ TIM_ PC) CST TIM _NJ 2 LAT JNJ Z LONG

4325.6I -28.04 200.08 247.28 51.36 16 39 26 3725.6 -32.8_ 193.07

2883.57 -28.03 87.82 247.27 51.35 24 7 13 2283.6 -32.83 80.80

4323.61 -28.04 L:=O0.O8 247.28 51,36 16 39 26 3725.6 -32.84 193.07

2683.57 -28.03 87.82 247.27 fl1,35 24 7 13 2283.6 -32.63 80.80

4325.61 -_8.04 21_.08 247,28 31.36 16 39 26 3725.6 -32.84 193.O7

2883,57 -28.03 87.82 247.27 51.35 24 7 13 2283.6 -32.83 BO._D

0IFFER£NTI4L CORRECTIONS
TOE 1.4709 TRA-1.BO52 TC3-2.664! B4U .9504

ROE .4539 RRA -.09_| RC3 -.3415 FAU ,04735

FOE .9349 FRA -.4456 FC3-1.5489 BSP 13594

BDE 1,5393 6RA 1.8075 BC3 _.6859 FSP -571

NI0-(OURS_ EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

S_T 4324.6 SGR 633.4 SG3 175,8 ST 1858.9 9R 507.6 SS 637.3

RRT .8124 RRf" .9_59 R1T .9286 CRT .9199 ERS -.9929 CST -.9595

S_ 4370.8 R23 ._846 RJ3 .9316 LSA L:_)I4.4 HSA 248.0 5SA 7.9

SGI 4355,4 _2 _.7 THA 6.83 ELI 1917.3 EL2 193,0 ALF 14.Z5

LAUNCH DATE FEB 27 1969 FLIGHT TINE 148.00 ARRIVAL DATE JUL 25 1969

H_LIOCENTR!C CONIC DISTANCE 435.8L_Z

RL 148.17 LAL -.OO LOL 138.23 VL 27.205 GAL -4.19 AZL 83.94 PICA 211.14 SNA 126.23 ECC .18801 INC 6.0380 Vl _O.072

RP 108.59 LAP -3.13 LOP 9.23 VP 37.322 GAP .7.30 AZP 95.19 TAL 198.66 TAP 49°80 RCA IO2.50 APO 149.97 v2 34.897

RC 148.977 GL _6.22 GP -38.41 ZAL 119.66 ZAP 137.07 ETS _04,64 ZAE 122.41 ETE E09.09 ZAC 125.79 ETC 193.76 CLP-159.| 3

PLANETOCENTRIC CONIC
C3 23.485 _ 4.846 OLA 44.79 RAL 11.34 R*D 6568.0 VEL 12.036 PTH 2.15 VHP 6.751 OPA -26.11 RAP 44.42 ECC 1.]865

LNO4 A2_4TH LNCH TIt4E L-I TINE INJ LAT JNJ LON_ INJ RT ASC INJ AZNTH INJ T_I4_ PO CST TIN INJ 2 LAT INJ 2 LC_G
33.72 1_ 49 _! 4275.36 -28.40 195.7_ 248,34 _3,78 17 1 6 3675.4 -32.91 1_8.43

126.28 23 25 31 2874.95 -28.39 87.33 248.33 53.78 24 13 26 2275.0 -32.90 BO.D6

53.72 15 49 31 4275._6 -28,40 193.7_ 248.34 53.78 17 | 6 3675.4 -32.91 188.45

126.28 23 23 31 2874.95 -_J.39 87.33 248.53 35.78 _4 13 26 2_273.0 -32,90 80.06

53.72 1_ 49 31 4273.36 -L_8.40 19_.7_ 248.34 53.78 |7 1 6 _675.4 -32.91 188.45

126.2B 23 25 31 2874.95 -28.39 87.33 248.33 5_.78 24 13 26 2275.0 -32.90 80.06

DIFFERENTIAL CORRECTIONS M|D-COU_E EXECUTiON ACCURACY _IT OETERt4INATION ACCURACY

TOE 1.4039 TRA-1.6695 7C3-3.1043 BAU .9810 _T 4420.B _R 612.4 SG3 183,3 ST 1860.0 SR 492.3 SS 622.3
R(:E ,415| RRA -.07_O RC3 -.3552 FAU .04682 RRT .BI|9 Ri_ ,91r_0 RTF .9240 CRT ,9248 CRS -,9951 CST -.9571

FOE .8881FRA -.3638 FC3-1.7997 6_k° 13937 S_ 4463.0 _3 .2737 R13 .9265 LSA L_007.7 HSA 241.2 SSA 9.3

_OE 1,4640 _RA | .6712 BE3 3.1245 FSP -601 SG1 4448'8 _2 355.2 THA 6.46 ELI 1915.4 EL2 JBJ .9 ALF 13.BB

1968



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH 0ATE FEB 27 1969 FLIGHT TIN[ 150.00 ARRIV&L DATE JUL 27 196g

HELI(XENTRIC CONI( DISTANCE 441.651
RL 148.17 LAL -.00 LOL 158.23 VL 27.151 GAL -3.86 AZL 64.5g P_A

RP 108.56 LAP -3.05 LOP 12.42 VP 37.293 GAP 7.52 AZP 94.48 TAL

RC 151.ZO4 GL 33.77 GP -35.35 ZAL t19.13 ZAP 139.97 ETS 303.44 ZA[

PLAMETOCENTP_C CONIC

C3 21.177 VHL 4.602 DLA 43.40 RAL 14.94 RA0 6567.9 V[L 11.940 PTH

LNCH AZNTH LN(:H TIME L-! TIME INJ LAT INJ LONG

55.62 16 II 39 4230,66 -28.61 191.83

124.38 23 32 29 2869.49 -2B.60 87.00

33.62 16 11 39 4230.66 -28.61 191.83

124.35 23 32 19 2869.49 -28.60 87.00

35.62 16 11 39 4130.66 -28,61 191.83

124.38 13 32 £9 2869.49 -28.60 87.00

OIFFERI[NTI4L C,.CRRI[CTIONS N|0-O3UR,_

TOE 1.3542 TRA-I.5317 TC3-3.5402 BAU 1.O074 _T 4511.0

RD[ ._852 RRA -.O586 RC3 -.3594 FAU .049_6 RRT ,8062

FD[ .84OO FRA -.2764 FCS-E.OIDO 8SP 14246 SG6 4549.6

BOE 1.4079 ORA 1.5328 BC3 3.5584 FSP -617 ,_1 4536.5

214.31 S,NA

197.01 TAP

123.89 ETE

125.88 ECC .18902 INC 5.4185 VI _0,072

51.51RCA 102_09 APO 149.68 VZ 54.900
207.41 ZAC 128.26 ETC 193.21 CLP-ISg.B7

Z.12 VHP 6.643 OPA -22.52

INJ RT A_ ;NJ A2'MTH INJ TINE PO CST TIM

249.74 55.85 17 22 10 3630.7

249.73 55.84 24 20 18 2269.5

249.74 55.85 17 22 10 3630.7

249.73 55.64 24 20 18 2269.5

249.74 55.83 17 22 10 }630.7

249.75 55.84 24 L_O |8 LP269.5

RAP 44.97 EC( J.5485

INJ 2 LAT [NJ 2 LONG

-32.87 184.37

-32.86 79.54

-32.87 184.37

-32.86 79.54

-32,87 184,37

-32.86 79.54

ORBIT 0ETERMINATION kCCURkCV

ST 1863.5 SR 480.7 SS 606.6

CRT .9304 CRS -.9969 CST -.9549

LSA L_04.1MSA 234.3 SSA 10.8

ELI 1916.8 EL2 171.3 ALF 13.61

EXECUTION ACCURACY

SGR 391.2 _,3 188.7

RRr .gOJ3 RTI r ,9196

R23 .Z627 RI5 .221B

SG2 347,9 THA 6.07

LAUNCH O4TE FEB 27 1969 FLIGHT TIN[ 152.00 ARRIVAL DATE JUL 29 1969

HELICC.[NTRIC r.,CNIC
RL 148.17 LAL -,00

RP 108.52 LAP -2._N5

RC 153.416 GL 3J._0

PL4N[TOCENTRI{ (,CNIC

C3 19.343 _ 4.3_8

LNO4 A2'NTH LNC._ TIME

57.28 16 32
IZZ.72 23 40 10

57.2B 16 32 58
112.72 23 40 10

57.28 16 32

122.72 23 40 10

0[STANCE 447.47J

L(:X. 158.23 VL 27.097 GAL -3.53 AZL 85.13 _ 217.48 SM_ 125.53 ECC .19016

LOP 15.61 VP 37.265 GAP 7.74 _2'P 93.87 TkL 193.34 TAP 52.82 RCA 101.66

GP -32.68 ZAL 118.20 Z_P 142.59 [TS 306.10 Z_E 125.08 ETE 205.81 Z_c 130.66

OL_ 42.21R_L 18.58 240 6567,8 VI[L 11.863 PTH 2.10 VHP 6.587 0PA -19.28
L-X T[NE XNJ I.AT INJ _ _NJ RT A,_ [NJ 42147H _NJ TIM([ PO CST TIN

41_0.r_ -28.71 188.3_ 251,43 37,62 J7 41 49 3590.6

2866.31 -26,70 86.80 251.44 57.61 24 27 56 2266.3

4190.64 -28.71 I_,_ 2_1.43 57.62 J7 42 49 3390.6

2866.31 -_8.70 86.80 251.44 57.61 24 27 36 2266.3

4190.64 -28.71 188.3_ 251.4_ 57.62 J7 42 49 3590.6

2866.31 -28.70 B6.80 251,44 57.61 24 27 56 2266.3

DIFFERENTIAL CORR1ECTIC_I$ NIO-COI._E EX:ECUTICN _CCURACY

TOE I .3138 TRA-I .3933 TC3-3.9773 BJ_,I 1 .O327 SGT 4601.6 _ 572.6 t_,3 192.0

ROE .3617 RRA -.0444 RC3 -.3_gO Ir_J .04933 RRT .7981 RRF .8831 RTT .916P.

FOE .7894 FRA -.1893 IRC3-2.2077 BSP 145_7 _ 4637.1 R_3 ,2453 R13 .9161

BOE 1.3627 _ 1.3940 B(3 3.9935 Ir_P -629 _I 4624.4 _2 343.3 THA 5.70

IN(: 4.8746 Vl 30.072

_PO 149.41 V2 34,920

ETC 192.66 CLP-160.68

RAP 45.77 [C( 1.3183

INJ 2 LAT INJ 2 L(_4G

-32.76 1B0.75

-3_.75 79.I8

-52.76 ]80.75

-32.75 79.18

-32.76 180.75

-32.75 79.18

ORBIT DETERMINATION _CCUR_CV

ST 1865,8 SR 471.9 55 589.0

CRT .9368 CRS -.998_ CST -.9528

LSA J_.B HSA _26.B SSA J2.4

ELI 1917.8 EL2 160.7 ALF 13.42

L_UNCH O_TE FEB Z7 1969 FLIGHT Till([ 154.00 JRRIV_L 0_TE JUL 31 1969

H[LIO_ENTRlC CONIC DISTANCE 453.284

RL 14P.17 LAL -.00 LOL 150.23 VL 27.043 GAL °3.18 AZL 85.60 PI_A 220.65 SMA 125,19 £CC .19146 INC 4.4035 vl 50.072

RP 108.48 LAP -2.87 LOP 18.60 VP 37.237 GAP 7.96 AZP 93.54 TAL 193.66 TAP 54.31 RC_ 101.22 4PO 149.16 V2 34.93_

RE 155.612 GL 29.38 GP -30.33 ?AL 116.91 ZAP 144.95 ETS 306.61 ZAE 126.06 ETE 204.30 ?AC 133.01 ETC 192.11 CLP-161.52
PLAN[TOCENTRIC CONIC

C3 17.660 VHL 4.226 OLA 41.18 RAL 22.26 R_0 6567.7 VEL 11,800 PTH 2.09 YHP 6.570 0PA -16.35 RAP 46.77 £CC 1.2939

LNCH ATNTH LN_H TII,_ L-[ TIM[ |NJ LAT |NJ LCNG INJ RT A_ INJ A214TH INJ T|H_ PO CST 71M INJ 2 LAT ZNJ 2 LONG

58.75 16 54 2 4154.60 -26.75 185.25 253.46 59.14 18 3 16 3554.6 -32.60 177.52

1_1.25 23 48 38 2864.89 -28.74 66.70 253.46 59,13 24 36 23 2264.9 -32.59 78.96

56.75 16 54 2 4154.50 -28.75 183.25 253,46 59.14 18 3 16 3554.6 -32.60 177.52

121.25 23 48 38 2864,89 -28,74 86.70 255.46 59.13 24 36 23 2264.9 -32.59 78.96

58.75 16 54 2 4154.60 -28.75 183.25 253.46 59.14 16 3 16 3554.6 -32.60 177.52

121.25 23 48 38 2864.89 -28.74 86.70 253.46 59.13 24 36 23 2264.9 -32.59 78.96
OIFFEFENTIAL (ORR£CTIONS NI0-COUR._ [Y_CUTION ACCURACY ORBIT DETERMINATION 4CCURACY

TOE I._850 TRA-1.2473 T(3-4.4007 8AU 1.0541 SGT 4681.7 SC,R 556.6 SG3 193.4 ST 1871.3 SR 466.9 SS 572.3

ROE .3441RRA -.0310 RC3 -.3531FAU .04862 RRT .7861 RRF ._16 RTF .glE8 CRT .9443 CRS -.9990 CST -.9509
FOE .7412 FRA -.1004 FC3-2.3567 BSP 14765 SC_ 4714.7 R_3 .2267 213 .9144 LS4 1999.B NSA 219.1 SSA 14,1

BOE 1.3303 BRA 1.2477 BC3 4.4148 FSP -628 ._1 4702.2 S_2 542.6 THA 5.37 ELI 1922.9 EL2 149.6 _Lr 13.34

LAUNCH OATE FEB _7 1969 FLIGHT TIME 156.O0 ARriVAL 0_TE _UG 2 1969

H_LI(_ENTRZC C.CNIC

RL 148.17 LAL -.O0
RP i08.45 LAP -2.76

RC 157.792 GL 27.37

PLAN[TCK_NTR;C CONIC

C3 16.647 VHL 4.080

LNO4 _2_47H LNO4 TIME
60.08 17 15 3

119.92 0 1 47

60.08 17 15 3

119.92 0 1 47

60.08 17 15 3

119.92 O 1 47

DISTANCE 439.086

LOL 138.23 VL 26.990 GAL -2.8_ _2'1. 86.01NCA 223.83 SP4A J24.85 ECC .19291 IN( 3.9894 Vl 30.072

LOP 21.99 VP 37.210 G_P 8.19 _?P 92.88 TkL 191.96 TAP 55.80 RCA 1(30.77 APO 148.94 V2 34.945

GP -28.26 ZAL 11_.28 Z_P 147.09 ETS 306.99 ZAE 126.85 ETE 202.91 ?AC 135.33 ETC 191r.59 CLP--162.59

OLA 40.27 RAL 26.07 R_0 6567.7 VEL 11.749 PTH 2.07 VHP 6,583 OP_ -13.68 RAP 47.93 ECC 1.2740

L-| T_ME INJ LAT JNJ _ _NJ RT AS( _NJ AZHTM _NJ TIME PO CST TIM JNJ 2 L_T INJ 2 LONG

4121.90 -28.73 182.44 25_.78 60.46 18 23 44 3521.9 -32.42 174.61

2865.09 -2B.71 86.70 255.77 60.45 0 49 33 2265.1 -32.41 78.87

4121.90 -28.75 182.44 255.78 60.46 18 23 44 3521.9 -32.42 174.61

2865.09 -28.71 86.70 255.77 60.45 0 49 53 2265.1 -32.41 78.87
412J.90 -28.73 182.44 255.78 60,46 18 23 44 3521.9 -32.42 174.61

2865.09 -28.71 86.'/_ 255.77 60.45 0 49 33 2263.1 -32.4! 78.87

N|0-O_UR._ [X[CUTION ACCURACY CRBIT 0ET_RMINATION 4CCURACY

_GT 4767.5 Sr.,R 544.4 S_3 Ig4.0 ST 1870.8 SR 463.4 SS 552.5

RRT .7740 RRf" .8384 RTF .9108 CRT ,g520 CR$ -.9989 CST -.94B9

4798.3 R23 .21_49 215 .9121 LSA 1993.8 NSA 210.4 SS_ 16.0
Srvi 4786.0 S_2 343.3 THA 5.08 ELl J9_2.4 ELZ 1 38.0 _LF 13.34

OIFFERIENTZ_L CORRECTIONS

TOE 1.2571 TRA-J.JO09 T(3-4.8255 BAU 1.0767

ROE .3298 RRA -,O19B RE3 -.3477 FAU .04771

FOE .6903 gRk -.O17_ FC3-2.4814 BSP 15064

1.2997 ORA 1.1010 BC3 4.8380 FSP -630

1969



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-695

LALJI_H DATE FEB _7 1969

P_ELIOCENTRIC CONIC

RL 148.17 LAL -.00

RP 108.41 LAP -2.65

RC 159.953 GL Z5.44

PLANIETOCENTRIC CONIC

C3 15.651 WL 3.956

LN_ A?MTH LNCH TINE

61.29 17 36 13

116.71 O Jl 45

61.29 17 56 13

118.71 O 11 45

61.29 17 36 13

118.71 0 11 45

fLIGHT TIRE 158.00 ARRIVAL DATE AUG 4 1969

OISTANCE 464.879

LOL 158.23 VL 26.937 GAL -2.46 AZL 86.38 HCA 227.0! SMA 124.52 £(C .19454

LOP ES.IB VP 37.184 GAP B.4Z AZP 92.47 TAL 190.28 TAP 57.29 RCA 100.29

GP -26.45 ZAL 113.34 ZAP 149.03 [TS ]07.25 ZAE 127.51 £TE L_1.64 ZAC 157.63

IN(: 3.6203 vJ 30.072

APO 148.74 V2 34.957

£T( 191.10 CLP-163.25

DLA 39.45 RAL 29.97 RA0 6567.6 VEL 11.706 PTH 2.06 VHP 6.619 0PA -11.24 RAP 49.25 EC( 1.2576

L-I TINE INJ LAT |NJ IJONG INJ RT AS_ INJ A_ITH |NJ TIIAE PO C$T TIN INJ 2 LAT ;NJ Z LONG

4092,01 -28.65 i79_86 256.39 61.65 18 44 25 3492.0 -32.Z0 171.96

2866.88 -28.64 86.80 258.38 61.61 0 59 32 2266.9 -32.19 78.90

4092,01 -28.65 179.86 258.39 61.63 18 44 25 3492.0 -32.20 171.96

2866.88 -28.64 86.80 258.38 61.61 0 59 32 2266.9 -32.19 78.90

4092.01 -28.65 179.86 256.39 61,63 18 44 25 3492.0 -52.20 171.96

2B66.88 -28.64 86.80 258.38 61.61 0 59 32 2266.9 -32.19 78.90
C_81T DETERNINATION ACCURACY

ST 1867.0 $R 461.8 SS 531.6
DIFFERENTIAL CCRR[CTICNS NI0-C.J_UR_ EXECUTION ACCURACY

TOE 1.2524 TRA -.9480 T(3-5.2356 64U 1.0978 SGT 4848,5 _ 535.1 SG3 193.5

ROE .3188 RRA -.OO93 RC3 -.3410 FAU .04650 RRT .7605 Mr .8137 RTF .9093

FOE .6399 FRA .0635 FC3-2.5722 BSP |5342 SC_ 4877.9 R_3 .1827 R15 .9104

BOE 1.2729 BRA .9480 BE3 5.2467 FSP -629 SG| 4865.6 SG2 346.2 THA 4.82

LAUNO-I DATE tee 27 1969 FLIGHT T|NE 160.00

HELZOCENTRJC CCNZC DISTANCE 4?0.660

RL 148.1? LAL -.00 LOt. 158.23 VL 2t5.885 GAL -2.08 AZL 86.71 PICA 230.19 SMA 124.19 ECE .19635

RP 108,37 LAP -2.52 LCP 28.37 VP 37.158 GAP 8.6(5 A21_ _.JJ TAL 188.57 TAP 58,76 RCA 99.81

RC 162,097 GL 23.58 GP -24.82 ZAL 111.11 ZAP 150.81 ET$ 307.33 ZAE 128.05 £TE _0.49 ZAC 1 39.92

PLANETOCENTRIC CONIC

C3 14.837 Vt.K.. 3.852 DLA 38.70 RAL 33.99 RAO 6567.6 VEL 11,671 PTH 2.05 VHP 6.676 OPA -9.01
LNCH A_TH LNCH 711_ L-I TINE INJ L_T INJ LONG ZNJ RT AS( ZNJ AZMTH INJ TIE PO CST TIH

62.44 17 57 45 4064.35 -28.52 177.48 _1.28 62.66 19 5 29 3464.3

!17.56 O 22 19 2870.58 -28.51 87.04 261.28 62.65 1 10 10 LP'_?0.6

62.44 17 57 45 4064.33 -28.52 177.48 26J.28 62.66 19 5 29 3464.3

117.56 0 2"Z 19 28?0.58 -_.51 87.04 261.28 62.65 1 10 10 2270.6

62.44 17 57 45 _1.33 -_.52 177.48 261.28 62.66 19 5 29 3464.3
117.56 0 22 19 28?0.58 -28.51 87.04 261.28 62.65 I 10 10 2270.6

DIFFERENTIAL CORRECTIONS MI0-(J31.1RSiE E_E(UT|ON ACCURACY

TOE 1.2073 TRA -,7891 TC3-5,6285 8AU 1.1184 SGT 4928,3 _t 528.5 SC,3 192.3

R0£ .3102 RRA .0007 RC3 -.5345 FAU .04512 RRT .7464 _ .7885 RTF .9086

rE .5894 FRA .1405 FC3-2.6329 BSP 15633 _ 4956.6 R23 .1606 R13 .9095

80E I .2465 I_'A .7891 B(3 S.6384 FSP -628 _1 4944.1 _2 550.6 THA 4.60

CRT .9602 CR$ -.9976 CST -.9466

LSA 1985.1MSA _01.1 SSA 18.1

EL1 1919.2 £L£ 125.5 ALF 13.42

ARRIVAL DATE AUG 6 1969

INC 3.2874 vJ _0.072

APO 148.57 V2 34.970

ETC 190.63 CLP-164.12

RAP 50.69 ECC 1.2442

INJ 2 LAT INJ 2 LONG
-31.94 169.52

-51,93 79.08

-31.94 169.52

-31.93 79.08

-31.94 169.52

-51.93 79.08

ORBIT OETERNINATZON ACCURACY

ST 1856.2 SR 461.5 SS 509.0

CRT .9683 CRS -.9945 CST -.9438

LSA 1969.9 MSA 191.4 SSA 20.4

ELI 1909.4 EL2 112.0 ALF 13.58

LAUNCH DATE FEB 27 1969 FLIGHT TINE 162.00 ARRIVAL OATE AUG 8 1969

HELIOCENTRIC CONIC DISTANCE 476.429

RL 148.17 LAL -.00 LOt- 158.25 VL 26.833 GAL -1,69 AZL 87.02 HCA

RP 108.53 LAP -2.39 LOP 31.57 VP 37.133 GAP 8.91 AZP 91.78 TAL

RC 164._21 GL 21.76 GP -25.58 ZAL 108.62 ?AP 152.44 ETS _07._9 ZA[

233.38 S_AA 123.66 ECC .19651 INC 2.9837 VJ _0.072

186.85 TAP 60.25 RCA 99.30 APO 148.43 v2 3=.983

128.51 [TE 199.45 ZAC 142.21ET( 190.19 CLP-164.99

PLANETOCENTR_C CONIC

C3 J4,182 VHL 3.766 OLA 37.97 RAL 38.15 R40 6567.6 VEL 11.643 PTH 2.04 VHP 6.149 OPA -6.95 RAP 52.24 £CC 1.2334

LNCH AZNTH LN_H TINE L-I TIN[ INJ LAT _NJ M3NG INJ RT AS( INJ AZNTH _NJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

63.57 18 19 52 40_.26 -28.33 175.21 264.46 63.59 19 27 11 3458.3 -31.65 J67.2_

116.43 0 33 20 2876,62 -28.32 87.43 264.45 65.58 1 21 16 2276.6 -31.62 79.43

63.57 18 19 52 4058.26 -28.33 175.21 264.46 63.59 19 27 11 5438.3 -31.63 167,21
116.43 0 53 20 2878.62 -28.32 87.4_ 264,45 63.58 1 21 16 2276.6 -31.62 79.43

63.57 18 19 52 40_8,26 -28.33 115.21 264.46 63.59 19 27 11 3438.3 -31.63 167.21

116.43 0 33 20 2876.62 -28.32 87.43 264.45 8_.58 1 21 16 2276.6 -31.62 79.43

OIrrE_I_NTIAL C_CTIONS MI0-C_U_E EXECUTION ACCURACY

TOE 1.1838 TRA -.6195 TC3-5.9810 BAU 1.1_57 ,%7 4996.6 SGR 524.1 ,%3 lg(l.0

R_E .3042 RRA .0ill Re3 -.3255 FAU .04341 RRT .7502 RRF .7629 RTF .g076

FOE .5415 FRA .2169 rC3-_.6502 _'P 15824 _ 5024,1 _ .1417 R13 .9084

_OE 1.2222 BRA .6i96 Be3 5.9899 FSP -615 SGI 5011.4 SG2 357.1 THA 4.40

LAUNCH DATE FEB 27 1969 FLIGHT TINE 164.00

HELIOCENTRIC CONIC 01STANCE 482.185

RL 148.17 LAL -.00 LOL 158.23 VL 26.781 GAL -1.28 AZL 67.50 HC4 2_.57 SMA 123.54 ECC ._49

RP 108.29 LAP -2.26 LOP _4.77 VP 37.108 GAP 9.J6 A2'P 91.49 TAL 185.13 TAP 61.70 RCA 98.77

RC 166.326 CL 19.97 GP -22.10 ZAL I05._8 ZAP 153.95 ETS 507.11 2/_ 128.91 ETE 19_.50 ZAC 144.51

PLANETOCENTR_C CONIC

C3 13.672 VHL 3.698 DLA 37.24 RAL 42.4_ RAO 6567.5 V[L 11.6_1PTH 2.04 VHP 6.837 OPA -_.0_

LNO.I A_TH LNCH TZNE L-| TZNE JNJ LAT ;NJ L,C]_ JNJ RT A,SC JNJ AZNTH _NJ TZNE PO C$T TZN
6_.72 18 42 47 4013.15 -2_.07 173.01 267,g0 64.45 19 49 40 3413.2

115.28 0 44 32 2885.64 -_8.08 88.O2 267.89 64.43 | 32 38 2285.6

64.72 18 42 47 4013.15 -28.07 173.01 267._O 64,A5 19 49 40 3413.2

115.28 0 44 32 2885.64 -_J_.O6 _.0"_ 267.89 64.43 1 32 38 2285.6

64.72 18 42 47 4013.15 -2"8.07 173,01 267._O 64,45 19 49 40 3A13.2

115.28 0 44 32 2885.64 -_8.06 88.(_ 26?._9 64.4_ 1 32 38 2285.6

OIFFERENT|AL _CTION$ NZ0-OOUR_ E_ECUTION ACCURACY

TOE 1.1529 TRA -.4456 TC3-6.5067 BALI 1.154_ _T _O69.1 SGR 521.7 SC.3 187.6

ROE .2992 RRA .OZD9 RC3 -.3186 FAU .04177 RRlr .7154 _ .7384 RTF .gOBl

FOE .A913 FRA .28(19 FC3-2.6446 BSP 16084 _ 5095.9 1_3 .J222 RI3 .9087

_OE 1.1911 _RA .4461 BE5 6.5147 FSP -609 ,_i_J 5082.9 ,_,2 363.5 THA 4.23

ORBIT OETERNINATION ACCURACY

ST 1841.3 SR 462.9 $S 487.2

CRT .9763 CRS -.98_ CST -.9404

LSA 1951.5 NSA 182.0 SSA 22.9

ELi 1896.1 EL2 97.2 ALF 13.83

ARRIVAL DATE AUG 10 1969

INC 2.70A0 VJ _0.072

APO 148.31 V2 34,996

ETE 189.76 CLP-165.85

RAP 53.89 ECC 1.2250

INJ 2 LAT INJ 2 LONG

-31.26 164.99

-31.25 79.99

-31.26 164,99

-31.25 79.99

o31.26 164.99

-31.25 79.99

CRBIT DETERMINAT_C_ ACCURACY

ST 1810.8 SR 463.8 SS 461.7

CRT .9835 CR$ -.9802 C$T -,9358

LSA 1917.5 NSA 172.4 55A 25.8

EL! 1867.5 EL2 81,3 ALF 14.17

1970



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUGH 0ATE IrEB 27 1969 FLIGHT TIME 166.00 ARRIVAL 0ATE AUG 12 1969

HELIOC[NTRIC CC_IIC OISTAN_[ 487,927

RL 148.17 LAL -,00 LOL 158,23 VL 26,730 GAL -,87 AZL 87,56 HEA 239,76 SI4A 123,23 ECC ,20288 INC 2,4440 VJ 30.072

RP 108,24 LAP -2,11 LOP 37,97 VP 37,083 GAP 9,42 AZP 91.2_ TAL 163,40 TAP 63,16 RCA 98,23 APO 146,23 V2 35.010

RC 168,410 GL 18,21 GP -20,96 7AL 102,92 ZAP 153,34 [TS 306,76 7AE 129,25 ETE 197.65 ?AC 146,80 £TC 189.34 CLP-166,70
PLAN[TOCENTRIC CONIC

C3 13.297 VHL 3.647 0LA _,50 RAL 46.82 RA0 6367._ VI[L 11,603 PTH 2.03 VHP 6.937 0PA -3.30 RAP 55.63 ECC 1.2188

LNCH ATNTH LNCH TIME L-I TJl4[ |NJ LAT INJ _ INJ RT AS( INJ AZNTH INJ T_ME PC) CST TZN |NJ 2 LAT INJ 2 LONG

65.94 19 6 42 3988.28 -27.72 170.82 271.59 63.24 20 13 10 3389.3 -30.81 162.77

114.06 0 53 41 2698,42 -27,71 88.86 271,58 65,23 J 43 59 2298.4 -50,80 80,82

65,94 19 6 42 3988,28 -27,72 170,82 271,59 65,24 20 13 10 3388.3 -30.8| 162,77

]14.06 0 55 41 2898.42 -27.71 68.86 271.38 63.23 1 43 59 _98.4 -30.80 B0.82

65.94 19 6 42 3988.28 -27.72 170.82 271.59 65.24 21) 13 10 3388.3 -30.81 162.77

114.O6 O 55 41 2898.42 -27.71 88,86 271.58 65.23 J 43 59 2298.4 "30.80 B0.82

OIFFER[NTJAL CCRRI[CT|ONS NIO-COURS[ EX[CUTICN ACCURACY CRSIT 0ETERMINATION ACCLIRAC_

TO([ 1.1|51 TRA -.2633 TC3-6.5859 8AU 1.1721 S(.T 51_.7 _ 5_.4 ._G3 184.8 ST 1764.8 SR 464.6 SS 434.5

ROE .2954 RRA .O313 RC3 -.3115 gAU .04004 RRT ._4 R_" .7148 RTF' .9088 CRT .9897 CRS -.9664 CST -.9292
FD[ .4405 FRA ,3546 FC3-2,6070 BSP |6355 _B 5164,9 R23 ,1050 R|3 ,gO94 LSA 1868.6 MSA 164.0 $SA 28,9

60£ 1,1536 8RA ,2653 BC3 6,5933 FSP -601 .%1 5151,6 .%2 370,5 THA 4,08 ELI 1823,8 £L2 64,5 ALF 14.62

I__UNCH DATE FEB 27 1969 FLIGHT TINE 166.00 ARRIVAL DATE AUG 14 2969

_4ELIOCENTRIC CONIC O|$TANCE 493,653

RL 148,i7 LAL -,00 LOL 158,23 VL 26,679 GAL -,43 471. 87,8OHOL 242,96 S_4A ILP2,92 ECC .20550 _NC 2.2001 VI 30.072
RP 108,20 LAP -! ,96 LOP 41,17 VP 37,059 GAP 9,68 AZP 91,00 TAL 161,67 TAP 64,63 RCA 97.66 APO 148,18 V2 35.023

RC 170.474 GL 16.47 GP -J9.93 ZAL 99.77 lAP 156.6_ £TS 306.30 ZAE 129.54 £T[ 196.88 7AC 149.11 ETC 188.93 CLP-167.54
PLAN[T(_(.£NTRIC CONJ(

C3 13.O54 VHt. 3.613 OLA 33.71 RAL 5|.30 RA0 6567.5 VEL 11.595 PTH 2.03 VHP 7.0_) OPt -!.67 RAP 57.45 [CC 1.2148

LNCH A2'NTH LNCH T|NE L-| TJNE _NJ LA7 ;NJ L_ING _NJ RT A_ ZNJ A2_4TH ZNJ T_M_. PO CST TIN _NJ 2 LAT INJ 2 LONG

67.26 19 31 47 3962.85 -27.27 168.55 275.51 65.99 20 37 50 3)62.8 -_0.27 160.50

112,74 1 6 21 2915,87 -2_,26 g0,03 _75,50 65,98 I 54 57 2315,9 -50.26 81,99

67.26 19 31 47 3_N32,85 °27,27 168,55 275,51 65,99 20 37 50 3362,8 -30,27 160,50
112,74 1 6 21 2913,87 -27,_6 _0,03 275,50 65,98 1 54 37 2315,9 -_D,26 81,99

67,26 19 31 47 39_2,85 -27,27 1_8,55 275,51 65,99 20 37 50 _362,8 -30,27 160,50

112.74 1 6 21 2913.87 -27.26 90.03 275.50 65.96 J 54 57 2315.9 -50.26 81.99
OXFFER£NTJAL C_RR_CT|ON_ M[D-COUR_ [X[CUTZON ACCURACY CR_T DETERMJNAT_ON ACCURA(_

TO£ 1.0675 TRA -.0748 TC3-6.9098 8AU 1.1897 .%T 5205.9 tK,R 519.7 ,%3 181.6 ST 1699.9 51t 464.2 SS 403.8

ROE .2923 RR4 .0416 RC3 -.5054 FAU .0_837 RRT .6870 RRF .69_'Z RTF .9109 CRT .9943 CRS -.9452 CST -.9200
FO£ ._871 FRA .4163 FC3-2.5448 6_P 16_5_ _ 52_1.8 /_3 .0870 R|3 .9J13 LSA 1800.7 MSA 156.9 $$A 32.3

BO£ 1.1068 _R4 .0856 6C3 6.8166 FSP -597 .%1 5218.2 .%2 376.8 THA 3.94 ELl 1761.5 [L2 47.8 ALF 15.20

LAUNCH DATE fEB 27 1969 FLIGHT TINE 170,00 ARRIVAL DATE AUG 16 1969

HELIO(ENTR[C CONIC

RL 148.17 LAL -.010

RP 108.16 LAP -1.80

RC 172.518 GL 14.74

PLANET(_ENTRIC C(_lZC

C3 12.942 VHL 3.599

LNCH A?MTH LNCH 7114_

68.74 19 58 21

111.26 ! 16 6

68.74 19 58 21

111.Z6 1 16 6

68.74 19 58 21

111.26 1 16 6

0ISTANC£ 499,361

L_. 158,23 VL 26.629 GAL ,02 AZL 88,03 HC.A 246,16 St4A 122,62 ECC .20834 INC 1.9695 Vl 30.072

LOP 44,37 VP 37,036 G_P 9,96 AZP 90.80 TAL 179,93 TAP 66,09 RCA 97,07 4PO 148,17 V2 55.036

GP -19.01 ZAL 96.45 Z4P 137.83 ETS 305.67 ZAE 129.8_ ETE J96.18 ZAC 151,42 ETC 188.51 CLP-168.57

OLA 34,87 RAL 55,85 RAO 6567,5 VEL 11,390 PTH 2,03 VHP 7,175 OP4 -,16 RAP 59,34 [CC 1.2150

L-_ TIM[ INJ LAT INJ LONG INJ RT A_ _NJ A?NTH _NJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG
3935,74 -26,72 166,13 279,63 66,71 21 3 56 3335,7 -29,63 158.09

2939,26 -26,70 91.61 279,62 66,69 2 3 6 2339.3 -29,62 83,58

3935.74 -26.72 166.13 279.63 66.71 21 3 56 3335.7 -29.63 158.09

2939.26 -26.70 91.61 279.62 66.69 2 3 6 2339.3 -29.62 83.58

3935,74 -26.72 166,13 279,63 66,71 21 3 56 3335,7 -29.63 158,09

2939.26 -26.70 91.61 279.62 66.69 2 5 6 2339.3 -29.62 83.58
OIF'F£R[NT_AL CORRI[( T IONS

TOE 1,O314 TR4 .1517

ROE .2931 RR4 ,O580

FDE .3493 FRA .5040
BOE 1,0722 8RA ,16_4

L4UNCH DATE FEB 27 I_9

/'_LIC_ENTR]C COIqIC

RL 148.17 LAL -,O0

RP 108.12 LAP -1.64

RE 174.540 GL 13.03

PLAN[ TOCENTRI C CONIC

C3 12.964 V_ 3.601

LNCH 4ZMTH LNCH TIN[ L-| T_I_ INJ I.AT

70.42 20 26 36 3_05.94 -26.04
109,58 I 24 2? 2969,89 -26,03

70.42 _0 26 _ 3_5.94 -26.04

109.58 1 24 27 2969.89 -26.03
110.00 1 56 49 2871.12 -28.45

I10.00 0 37 21 5052.61 -23,68

0IFFERENT|AL CORRI[CTIONS

TOE .9519 TRA .3432 TC3-7.0153 BAU 1.2169

ROE .2_1 _A .0664 RC3 -.2847 FAU .03453

FDE .2883 FRA .3447 FC_-2.5061 8_P 169_8

•9951 _RA ,3496 8C3 7.0211FSP -564

NIO-CCIJRSE EXECUTION _CCOR_CY

TC3-6.8074 8AU 1.1787 .%T 3174.5 _ 516.7 .%3 172.2

RC3 -.2654 r_U .03419 RRT .6489 RRF .6841RTT" .8978
FC3-2.2868 8SP 16502 _ 5L:_0.2 R2_ .1026 R|3 .8983

Be3 6.8126 FSP -569 .%1 5165,4 .%2 3_'_.3 THA 3.73

FLJGHT TIN[ 172.00

0ISTANCE 505.031

LOL 138,23 VL 26,379 GAL ,46 AZL 88,23 HCA 249,36 t_k 1LP2,32 ECC ,21146

LOP 47.58 VP 37,013 GAP 10,25 AZP g0.62 TAL 178,19 TAP 67,55 RCA 96.45

GP -18.|8 ZAL 92.99 Z_P 1fl8.95 ETS _04.87 ZAE 150.04 ETE 195.55 2_C 153.74

DLA 33.9_ RAL 60.44 RAO 6567.5 _q[L 11.591 PTH 2.03 VHP 7.311 DPA 1.25

JNJ L._NG JNJ RT AS( INJ AZMTH JNJ TIME PO CST T|M
165,47 283.93 67,40 21 31 42

93.70 283.93 67.39 2 13 57

163,47 283.93 67,40 21 31 42

93.70 285.93 67.39 2 15 57

87.05 284.98 ?0._0 2 44 40

98.99 282.77 64.59 I 48 13

MID-C,(XJRSE E_ECUT|CN ACCURACY

.%T 5315.0 .%R 5_0.9 .%3 174.I

RRT .6369 RRF .6529 RTF .9125

.%6 5340.5 R_3 .0665 R13 ,9128

.%1 5326.1 .%2 392.0 THA 3.70

CR_IT OETERNIN_TICN _CCUR4CY

ST 1651.6 SR 468.0 SS 391.1

CRT ,9969 CRS -.9139 CST -.9088

L$A 1753.0 NS_ 159.5 SS4 34.6

ELl 1716.3 EL2 35.6 ALF 15.78

ARRIVAL CATE AUG 18 1969

INC 1,7500 Vl 30.072

4110 148,18 V2 35.050
ETC 188,07 CLP-169.20

RAP 61,29 ECC 1,2134

INJ 2 L4T INJ 2 LONG

3505.B -28,87 155.45
2369.9 -28.86 85.68

3505.8 -28.87 155.45

2369.9 -28.86 85.68
2271.1 -50.88 78.69

2452,6 -26.90 91.30

CRSIT DETERNINATICN 4CCUR4CY

ST 1535.1 .SR 463.3 SS 352.4

CRT .9952 CRS -,8670 CST -.8926

LSA 1633.6 HS4 158,7 ss4 37.2

ELI 1602.9 EL2 43.3 ALF 16.73

1971



JPL TM 33-99 EARTH-VENUS TRAJECTORIES IVOL. 4. 1968-69,

LAUNCH CATE fEB 77 I969 FLIGMT TI_ I74.00 ARRIVAL C4TE aug 20 1969

HIELIO(:[NTRIC CONIC

RL ]4_.17 L4L -.DO
RP |0_,O8 LAP -J.47

RC 176.542 GL 11.34

PL4NEIOCENTRIC CONIC

C3 13.1_6 VHL 3,6_3

LNCH 4ZMTH LI_H TIME

72,37 2_ 56 59

107o63 I 30 37

72.37 _0 56 59

101.63 I 3(3 37
110.00 2 54 11

ll0.O0 0 36 32

0ISTANCE 510.719

LOL 158.73 VL 26.5]0 G4L .97 AZL 98.46 HC4 252.56 S_44 122.03 ECC .21484

LOP 50.79 VP 36.990 GaP 10.55 4?P 90.46 TAL 176.46 TAP 69.01 RC} 95.81

GP -17,43 ?4L 89.41 ZAP 159,99 ETS ]03,89 ?4E I30,25 ETE I94.98 7AC I56,07

CLA 31.97 RAL 65.0? RA0 6561.5 VEL 11.598 PTH ?.03 VHP 7.458 CP4 2.55

L-I TfM[ INJ LAT [NJ LONG [NJ RT AS.(: /NJ A?MTH iNJ TIME PO CST TIM

3871.30 -_5.76 160.44 ?88.3? 68,07 ?? I 31 3Z71.3

_09.78 -25.74 9_.43 288.3? 68.06 ? _} 46 ?409.8

3871.30 -25.26 160.44 288.3? 68.07 27 1 31 3171.3

3009,78 -25.74 96.43 288,37 68.06 ? _ 46 ?409.8

2752.89 -30.B9 78,71 290.53 74.57 3 40 4 2152.9

3176.19 -19,86 106.55 285,63 61,59 1 29 28 ?576,2

IN( 1,5393 Vl 30.07?

aPO 148.74 vz 35.063

ETC 187.60 (LP-170.OI

OIFFERENT[AL (CRR_CT[ONS

?DE .8737 TR_ .5642 TC3-7.0043 BJU 1.2301

ROE .2895 RRA .0797 RE3 -.2739 FAU .O3Z?I

r0E .2357 FRA .6021 FC3-2,1572 BS,° 17152
P-,C,E ,9204 BRA ,5697 8C3 7,0096 FSP -554

MIO-COUR_ EY_CUTION 4CCURACY

.%7 5366.5 S(_ 520.8 s¢3 I70,0

RRT .6435 RRr .6346 RTF .9J45

S(_ 539|.7 _3 .0560 R13 .9148

St.,! 5377.0 .%2 _97.9 ?HA 3.59

RAP 63.3] ECC 1.2160

IN! ? L4T IN! ? LONG

-?8.00 152.4_

-27.99 H_.44

-28.00 152.45
-27.99 88.44

-37.69 69,96

-23.50 99.30
ORBIT CETER!WINATION 4CCUR4CV

ST 1426.3 SR 460.0 $5 326,7
CRT .9873 CRS -.7982 CST -.8723

LS4 1573.8 MSA 110.7 SSA 37,5

EL1 1497.0 EL2 69.7 ALF 17.7_

LAUNCH CATE FEB 27 1969 FL._r.._T TIME J76,O0 ARRIVAL CATE AUG 72 19E9

H_LIOCENTRIC CONIC

RL 148,!_ CAL -.0(] LOL 158.23 VL

RP 108.04 LAP -1.79 LOR 54.00 VP

RC 178.573 GL 9.69 GP -16.75 7AL

PLANETO(:ENTRiC CONIC

C3 13.436 VHL 3.665 OLA 31.90 RAL
LN(J_ AZMTH LN(.H TIME L-I TIME. INJ L_T

74.66 21 _ 7 _29.67 -24.35

105.34 1 33 40 3061.58 -24.34

74,66 21 _ 7 3829.6? -24._5

105.34 I 33 40 3061 ,58 -24,34

110.00 3 37 ?9 2678,06 -32.12
110.00 0 29 24 3261.13 -17,04

0[FFERIENTIAL CORRECTION5

TOE .78X;' TRA .7947 TC}-6.9164 8AU 1.2433
ROE .2895 RRA ,0926 RC3 -.2629 r_U ,03099

FOE .1834 FRA .6571 FC3-1.9971 8SP 17358

_OE .8348 BR4 .8_01 BC3 6,9214 FSP -544

DISTANCE 516.364

26,482 GAL 1,47 AZL _,_ P_A 255,7? _4 |_l.74 ECC .2|853 INC 1,335_ v! _O.072
}6,968 GAP J0,87 AZP 90,_ TAL 174,7_ TAP ?0,49 R(4 95,14 APO 148.34 V2 35.076

85.B0 ZAP 160,97 ETS _O2,74 ZAE 130,44 ETE I94,47 Z_C I58,41ETC !87.0H CLP-J70._Z

69.55 RA06567.5 VEL 11,611PTH ?.03 VHP 7.6i? CPA 3.76 RAP 65.38 EC_ J.ZZll

INJ LOt_ INJ RT A_r. INJ A."NTH INJ 7ft4E PO CST TIW INJ 2 LAT INJ _ LONG

156,86 292,92 68.73 22 33 57 3?29,6 -77,02 148.90

_9.9_ 29_,97 6_,77 ? ?4 41 7461 ,_ -27,0_ 91.04
156,86 292,92 68,75 22 53 57 3229,6 -27,02 148,90

99._ 29_.92 68.72 2 24 41 7461,6 -?7,0? 92.04

7_,_'_ _5.58 77.6! 4 22 7 _78.J -33,49 64,26

11!.51 _89,16 59,91 I 23 45 2661.l -L_.91 IO4.53

MID-O_UR_WE EI_ECUTION ACCURACY ORBIT CETERMINATION 4CCUR4C_

._T 5417.4 _ 520.6 ,_3 I66.0 ST 1309.2 SR 455.4 SS 305._

RRT .6_14 _ .6182 RTF .9177 CRT .9680 CRS -.7019 CST -._49_

5442.4 R23 .0462 R15 .9175 LSA 1405.7 MSA 193.6 S54 _6.l

,_l 5427.4 S_2 402.9 THA 3.49 ELI I38t.9 EL_ 108.2 ALF 18.74

LAUNCH C4TE FEB 27 1969 FLIGHT TIME 178,00 4RRIV_L O_TE AUG 24 1969

HEL!C_.ENTR!C CONIC

RL |40.17 L4L -.00

RP 108.00 LAP -l.l?

RC 180.483 GL 8,09

PLANE T_CENTRIC CONI(

C3 13.905 VHL 3.729

LNCH AZMTH LNCH TIME

77.44 _ 7 23

102.56 l 31 54

77.44 ?? 7 23

J07,56 1 31 54

li_.00 4 15 58

llO.O0 0 ?6 ?5

0/STaNCE S?1.982

LOL 158,23 VL 26.434 G4L 2.00 42L 8_.86 H(A 258.98 SMA 121.46 ECC ,22753 INC 1.1378 vl 30.072

LOP $7.?] VP 36.946 GaP IJ.20 A?P 90.22 T_L 177.98 TAP 7].96 RC4 94.43 APO 14_,48 V? 3_.089

GP -16,13 74L 82,15 lAP 161,88 ETS }01,40 Z4E 1_0,6I ETE 194,00 74C 160,76 ETC 1_6,48 CLP-171.63

CLA _.77 RAL 74.00 RAO 6567.5 VEL 11.631PTH 2.04 VHP 7.7_9 CPA 4.89 RAP 67.50 EC( 1.2_

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! A?MTH IN! TIME PO CST TIM IN! ? LAT IN! ? LONG

3775.7? -23.55 152.37 297.55 69.37 23 IO 19 5175.1 -75.94 144.45

3110.48 -23.34 104.71 297.54 69,36 ? 24 4 2530,5 -25,93 96._6

3775.72 -23.35 152.37 297.55 = 69.37 23 I0 I9 3175.7 -25.94 !44.45
3130,4_ -23,34 104.77 297.54 69.36 2 24 4 2530.5 -25.9) 96.86

2618.22 -32.gO 68.73 300.49 80.16 4 59 37 2018.2 -33,91 59.64

3335,97 -I4.43 I15,75 292,96 58.67 1 22 ] 2736.0 -18,48 108.97

MI0-COURSIE EXECUTION ACCURACY ORBIT OETERMIN4TION aCCURaCY

_T 5457.8 S_R 519.7 S(,3 161,6 ST !198.5 SR 449.8 SS 292._

RRT .619! RR'F ._28 RTF .9193 CRT .9298 CRS -.5777 CST -.8310
5482.5 R_3 .0_88 R13 .9195 LSA 1292,7 MSA 228,3 SSA 33.4

S_I 5467.3 _2 407.4 THA 3.39 ELI 1270.5 EL? 156.2 4LF 19.54

CIFFERENTIAL CORRECTIONS

TDE .6833 TRA 1.0404 TC3-6,7343 8AU 1.2527

ROE .7903 RRA ,107J RC3 -.7487 FAU .02916
FOE ,1326 FRA ,7176 FC3-1.8156 85,° {7467

BOE ,7474 BR_ 1,0459 BC3 6.7388 FSP -5_

LAUNCH OAT? FEB ?7 1969 f'LIGHT TIME l_0.00 ARRIVAL C4TE aUG 26 1969

H£LI(XENTRIC CONIC

RL !48.17 LAL -.00 LOL 158.73 VL

RP 107.96 LAP -.94 LOP 60.42 VP

RE 187.47_ GL 6.54 GP -15.57 ZAL

PLANE TOCENTRIC CONIC

C3 I4.548 VHL 3.814 OLA

LNCH A_MTH LNCH TIME L-I TIME IN! LAT

8!.II 27 52 12 5697.94 -_.25

98.89 I 21 36 3228.?1 -22.24

I(30.00 2 7 6 5082,67 -25.04

!OO,00 0 53 I9 33_8.71 -19.50

110.00 4 51 ?_ 7567'58 -33.42

lJO.O0 0 25 27 3406.57 -11.90

OIFFER_NT{AL CORRECTIONS

TDE ,5692 TRA 1.7953 TC3-6.4876 8AU 1,2626

RE? ,2917 RRA .IL_2 RC3 -.2339 FAU .02743

r0E ,0818 FRA ,7662 FC3-1.6373 BSP J7640

B0E .6395 8RA 1.3010 8C3 6.4918 FSP -519

DISTANCE 527,569

26,_6 GAL 2,55 _ZL 89.06 H_ 262,19 .SMA I71,18 EC( ,22689 IN( ,9440 Vl _3,072

36,924 GAP ||,5_ A5P g0,_3 TAL J71,25 TAP 73,45 RCA 93.6_ APO !48.67 V2 35.102

78.50 ZAP 16_.73 ET$ _99.85 2AE 130.77 ETE 193.57 ZAC 163.11ETC J85.76 CLP-J7_.4}

?9.57 RAL 78.33 RAO 6567.6 V_L 1!.659 PTH ?.05 VHP 7.974 CP4 5.93 RAP 69.66 E(C 1._394

INJ LOI_ INJ RT AS( INJ A_,_HTH |NJ TIME PO CST TIM INJ _ LAT INJ _ LONG
146,13 ]02,22 70,00 23 53 50 3097.9 -24,77 138.76

111.62 302.21 69,99 2 15 25 2628,2 -24,76 103,75

101.84 303.23 73.11 2 58 29 2482.7 -27.11 93.65

117.17 301.06 66.89 I 48 38 2718.7 -21.46 109.63

64,87 305.32 82.38 5 34 15 I967.6 -34.12 55.70

119,65 296,92 57,7? I 22 14 2806,6 -16,08 113.04
MIO-COURSE EY_CUT!ON A((URA(Y ORBIT 0£TERMINATION AC(URACY

SGT 5498,0 _ SI8,O S(,3 157.4 ST 1097.0 SR 442.7 SS 287.5

RRT ,6073 RRF .58_ RTF .9216 CRT .8604 (RS -.4287 CST -.8738

_B 5522,_ R23 ,0324 RJ3 .9717 LSA 1J85.9 M$4 ?73.3 SSA 30.5

S_I 5507,0 S f.,2 410,9 THA 3,29 ELI 1163.7 EL? Zl?.l ALF 19.84

1972



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CAT[ FEB 27 1969 FLIGHT TIM_ 182.00

HELIOCENTRIC CONIC 0ISTANCE 533.122

RL |40.17 LAL -.00 LOL 158.25 VL ?6.339 GAL 3.12 AZL B9.25 HCA 265.41 SC4A 120.90 ECC

RP 107.92 LAP -.75 LOP 63.64 VP 36.902 GAP 11.91 AZP 90.06 TAL 169.53 TAP 74.94 RCA

RC 184.340 GL 5.06 GP -]3.05 ZAL 74.91 ZAP 163.5? ET5 198.09 ZAE 130.92 ETE 193.18 ZAC

PLA_TOCENTRIC CONIC

C3 |5.38? VHL 3,922 0LA 18.33 RAL B?.SI RA0 6567.6 V£L 11.695 PTH ?.06 VHP 8.173 DPA

LNCH AZHTH L_CH TIME L-I TIP4? rNJ LAT IN] LONG IN] RT ASC IN] AR'NTH IN] TIME

89.18 0 18 45 3497.51 -71.07 130.95 306.91 70.61 I 17 3

90.8? 0 32 18 3453.57 -21.06 127.73 _06.91 70.60 1 29 52

loO.O0 3 7 56 7951.69 -27.37 92.78 308.87 77.36 3 57 8

1OO.OO 0 ?5 48 3474.63 -15.07 1Z6.63 304.26 63.87 1 73 43

llO.O0 5 24 34 2524.00 -33.77 61.52 310.08 84.34 6 6 38

110.00 O ?5 40 3475.00 -9.38 123.36 300.96 56.98 J Z3 35

DIFFERENTIAL CORRECTIONS MIO-O3UR.TWE EXECUTION ACCURACY

TOE .4437 TRA 1.562! TC3-6.1776 BAO 1.2712 SGT 5533.7 _ §15.2 _3 153.0

ROE .E936 RRA .1378 RC3 -.2179 FAU .02574 RRT .5959 RRF .5749 RTF .9240

FOE .0317 FRA .8182 FC3-|.4488 6SP 17808 _ 5557.7 R_3 .O263 R13 .924!

BeE .53213 eRA 1.5687 Be3 6.1815 FSP -508 _,1 5542.3 _02 413.1 THA 3.19

LAUNCH DATE FEB 27 1969 FLIGHT TIN? 184.00

HELIOCENTRIC CONIC

RL 148.17 LAL -.00
RP 107.88 LAP -.56

RC 186.236 GL 3.65

PLANETCX_ENTRIC CONIC

C3 16.429 VHL 4.053

LNOH ATMTH LNCH TIME

9(3.00 I 55 54

90.00 23 23 28
1(30,OO 3 5l 46

100.00 O 13 52

110.O0 5 35 32

110.O0 0 26 35

OIFFERENTIAL CORRECTIONS

TOE .3079 TRA 1.84_ TC3-5.8165 8AU 1.2783

ROE .E963 RRA .1340 RC3 -.?O10 FAU .02410

FOE -.O167 FRA .8697 FC3-1.2699 BSP 17967

80E .4273 BRA 1.8486 8C3 5.8199 FSP -497

ARRIVAL CATE AUG 2_ 1969

,73163 INC .7579 vI 30.072
9?.90 APO 148.91 V? 35.114

165.46 ETC 184.85 CLP-173.22

6.89 RAP 71.87 ECC 1.2531

PO CST TIM IN] ? LAT IN] ? LONG

2897.5 -?3.5? 123.13

2B53.6 -73.51 119.91

2351.7 -2_.78 84.28

2674.6 -18.46 119.47

1924.0 -34.18 52.30

2875.1 -13.66 116.88

ORBIT 0£TERMINATION ACCURACY

ST 1072.8 SR 434.4 SS 290.5

CRT .7475 CRS -.7687 CST -.836l

LSA 1101.6 MSA 324.I SSA 27.5

ELI 1076.9 EL2 274.0 ALF 18.88

ARRIVAL CATE AUG 30 2969

OISTANCE 538.636

LOL 158.73 VL 26.293 GAL 3.72 AZL 89.44 /_CA 268.62 SMA 120.64 ECC .23676 INC .5636 Vl 30.072

LOP 66.85 VP 36.881 GAP |2.30 A5'P gO.01 TAL 167.82 TAP 76.44 RCA 9?.07 Ai:_) 149.20 V2 35.126
GP -14.59 2AL 71.39 ZAP 164.26 ETS 296.10 ZAE 131.05 ETE 192.82 ZAC 167.B2 ETC 183,64 CLP-174.0!

0LA 27.06 RAL 86.51 RAO 6567.7 VIEL 11.739 PTH 2.07 VHP B.387 CPA 7.77 RAP 74.11 ECC 1.2704

L-I TrME IN] LAT IN] _ IN] RT A_,C IN] AR_4TH IN] TZME PC) (ST TIM IN] 2 LAT IN] ? LONG

3?48.45 -25.39 114.12 313.31 77.05 2 49 4? 2648.4 -26.93 105.79

3732.51 -14.45 145.L_ 309.36 65.38 24 25 40 3132.5 -17.65 138.08

2873.83 -28.55 B7.22 313.98 B0.11 4 39 40 2273.8 -29.43 70.59

3582.36 -11.74 132.g0 308.00 62.31 1 13 35 2962.4 -15.36 175.97

2486.52 -33.98 58.61 314.78 86.05 6 36 59 1886.5 -34.16 49.37

3542.44 -6.86 126.95 _05.07 56.43 I 25 38 2942.4 -11.23 120.58

NI0-COt._5( E_ECUTION ACCURACY ORBIT 0ETERNINATIC_ ACCUR4CY

S(;T 5565.3 _ 511.5 S(..3 148.8 ST 9_9.4 SR 4?5.2 SS 301.4
RRT .5849 RRF .5621RTF .9265 CRT .5878 CRS -.1168 CST -.8685

5588.7 R23 .0212 R13 .9266 LSA 1054.7 MSA 371 .O SSA ?4.9
•_;I 5573.4 .SG2 414.3 THA 3.09 ELI 1024.4 EL2 332.3 ALF 15.89

LAUNCH 0ATE FEB 27 J969 FLIGHT TIME I_6.00 ARRIVAL OAT? SEP l 1969

HELIOCENTRIC CONIC CISTANCE 544.107

RL 148.17 LAL -.00 LOL 158.73 VL 26.747 GAL 4.35 ATL 89.63 HCA 771.84 SMA 120.37 ECC .24738 INC .3744 Vl 30.072

RP I07.65 LAP -.37 LOP 70.07 VP 36.860 GAP I?.77 47P _9.99 TAL 166.1J TAP 77.96 RCA 91.20 APO 149.55 v2 35.! 38

RC 188.109 GL 2.33 GP -14.16 ?AL 67.97 7AP 164.93 ETS 293.88 /AE 131.17 ETE 192.49 7AC 170.17 ETC 181.89 CLP-174.8!

PLAN_TOCENTRIC CONIC

C3 17.714 VHL 4.2139 CLA ?5.77 RAL 90.31RAO 6567.7 VEL 11.794 PTH 2.09 VHP _.6_7 CPA 8.58 RAP 76.39 ECC 1.29J5

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LA T IN] 2 LONG

90.00 2 41 46 3161.76 -76.58 JOB.05 318.46 79.85 3 34 ?8 2561.8 -77.7! 99,57

90.00 23 7 36 3853.92 -10.89 152.43 313.03 63.70 ?4 11 50 3253.9 -14.34 !45.45

100.00 4 29 6 2815.73 -78.96 83.01 318.89 82.74 5 16 2 2215.7 -29.73 74.29

!OO.O0 0 6 53 3675.19 -8.76 138.17 311.90 61.30 1 8 8 3075.2 -17.52 131.40

IIO.OO 6 24 31 2454.64 -54.10 56.13 319.43 87.51 7 5 25 1854.6 -34.07 46.89
110.00 0 27 58 3609.04 -4.34 130.46 309.213 56.06 I 2_ 7 3009.0 -8.77 124.17

CIFFERENTIAL CORRECTIONS MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1676 TRA ?.1409 TC3-5.4064 BAU 1.281| 5_T 5589.0 _ 507.2 $,133 144.6 ST 1006.7 SR 415.9 SS 318.4

R_E .3001 RRA .1709 RC3 -.1_74 FAU .02239 RRT .5744 RRF .5510 RT_ .9287 CRT .4040 CRS .0088 CST -.9(]63

FOE -.O614 FRA .9229 FC3-1.0944 BSP 18(305 _B 5612.0 R23 .0179 RI5 .92_ LSA 1061 .1 HSA 401 .5 SSA 22.6

8OE .3438 BRA 2.1477 0C3 5.4095 FSP -482 SGI 5596,7 S62 414.6 THA 3.00 ELl 1022.8 EL2 374.4 ALF 10.96

LAUNCH OkTE FEB 27 1969 FLIGHT TIME 18B.{X'_ ARRIVAL CATE SEP 3 l 969

HELIOCENTRIC CONIC

RL 148.17 LAL -.00

RP !07.81 LAP -,18
RE 189.959 GL 1.10

PLANf. TOCENTRIC CONIC

C3 19.269 VHL 4.39(]

LNCH AZMTH LNCH TIME

90.00 3 19 44

90.00 27 58 2O

100.00 5 2 14
100.00 O ? 77

110.OO 6 51 33

lID.DO O 29 38

OIFFERENTIAL CORRECTIONS

TOE .0140 TRA 2.4499 TC3-4.9_29 BAU 1.?_43

RC£ .3044 RRA .1879 RC3 -.1645 FAU .020B4

FCE -.1066 FRA .9741 rc3 -.9362 BSP 1_144

OOE .3047 BRA 2.4571 BE3 4.9856 FSP -471

DISTANCE 549.526

LOt. 158.23 VL 76.2O2 GAL 5.01 AZL 89.82 HCA 275.06 S_4A 12O.12 ECC .24_49 INC .1843 Vl 30.07?

LOP 73,29 VP 36.839 CAP 13.16 AZP 89,98 TAL 164.43 TAP 79.49 RCA 90.27 APO 149.96 V2 35.150
GP -13.77 ZAL 64.6_ 2AP 165.55 ET$ 291.40 ZAE 131.2B ETE 197.19 ZAC !77.5! ETC 179.1! CLP-175.60

OLA ?4.49 RAL 93.91RA0 6567.8 V_L 11.860 PTH 2.10 VHP _._66 OPA 9.32 RAP 76.69 ECC 1.3!71

L-I TIME IN] LAT IN] LONG IN] RT A._ IN] AZMTH IN] TIME PC) CST TIM IN] ? LAT IN] 2 LONG

31OO.36 -27.24 IO3.69 323.37 81.94 4 11 ?5 2500.6 -78.07 95,12

3954.58 -7.80 158.21 316.91 62.69 24 4 15 3354.6 -11.40 151.38

2770.07 -29.33 79.67 323.66 83.97 5 48 24 2170.1 -29._6 70,90

3760.30 -5.94 142.9"d 315.90 60.65 I 5 7 3160.3 -9.8! _36.77

2428.09 -54.16 54.06 324.02 $8.74 7 3? l 1828.1 -33.96 44.82

3675.05 -1.83 133.91 313.35 55.86 ! 30 53 3075.0 -6.29 |?7.68

MI0-OOL_S,E EXECUTION ACCURACY ORBIT CETERMINA TION ACCURACY

5GT 5611.3 ,S6R 501.3 St-,3 140.6 57 1062.5 SR 405.5 SS 338.8

RRT ,5658 RRF .5394 RTF .9314 CRT .2160 CR5 .1186 CST -.9417

SGB 5633.6 1_3 .01 36 RI3 ,9314 LSA 1112.8 MSA 4Jj .4 SSA 20,7

S_] 56J _.4 ._G? 413.5 THA 2.90 ELI 1066.7 EL2 394.4 ALF 5.46

1973



JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 4. 1968-69_

LAUNCH gATE FEB 27 1969

HIELIOCENTRIC C_NIC

RL 148.17 LAL -.00

RP ]07.78 LAP .0!

RE 191.786 GL -.04

PLANETO_ENTRIC CONIC
C3 Z1.131 VHL 4.597

LNCH A2MTH LNCH TIldE

90.00 3 52 50
90.00 22 52 15

1OO.00 5 3Z 8

100.00 Z3 55 37

I10.00 7 16 43

110.00 0 31 28

LC_. 158.23 VL

LOP 76.52 VP

GP -13,42 ZAL

gLA 23.23 RAL

L-I TIME

3054.03

4045.08

2733.82

3840.52

2406.6}

3740.48

fLIGHT TIE 190.DO ARRfVAL gATE SEP 5 1969

;ISTANCE 554.886

26,158 GAL 5.71 AZL 90.01HCA 278.29 SMA 119.86 ECC .25515 INC .OD00 vl ]0,072

36.818 GAP 13,63 AZP 90,00 TAL 162,75 TAP 9].04 RCA 99.29 APO 150.45 VZ 35,161

61.53 ZAP 166.12 ETS 288.66 ZAE 131.37 ETE 191.90 ZAC 174.91ETC ]7].89 CLP-J76.40

97.29 RA0 6567.9 VEL 11.938 PTH 2.i2 VHP 9.134 0PA 9.99 RAP 91.02 ECC 1.3479

INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

-27.64 i00.33 328.12 83.57 4 43 44 2454.0 "29.24 9l.T3
-4.94 163.32 }20.87 62.08 23 59 40 3445.1 -8.64 156.59

-29.56 77.00 }28.34 85.35 6 17 42 2133.9 -29.89 69.2]

-3.25 147.35 319.94 60.27 24 59 38 3240.5 -7.19 ]40.77

-34.18 52.38 328.57 89.7} 7 56 50 1806.6 -33.94 43.16

.68 137.33 }17,49 55,82 I 33 48 3140.5 -3,81 131.12

OIFFERENTIAL CORRECTIONS
TOE -,1473 TRA 2.7756 TC3-4.5472 BAU 1.2853

ROE .3096 RRA .2050 RC3 -.I465 FAU .01931

FOE -.1497 FRA 1.0259 rC3 -.7910 85,° 18260

B0E .3428 BRA 2.7831 BC3 4.5496 FSP -460

LAUNCH DATE FEB 27 1969

MELIC('ENTRIC CCNIC

RL 148.17 LAL -.00 LOL 158.23 VL
RP 107.75 LAP .20 LOP 79.74 VP

RE 193.588 GL -1.09 GP -13.09 ZAL

PLANETCW_ENTRIC CONIC
C3 23.345 VHL 4.832

LNO4 AZMTH LNCH TIME

90.00 4 _ 20

90.00 22 48 3

1130.00 5 59 19
100.O0 23 53 44

110.00 7 40 6

I]0.O0 0 33 23

OIFFEI_..NTIAL CORRECTIONS

TOE -.3153 TRA 3.1194 TC}-4.1094 8AU 1.28}2

ROE .3157 RRA .2L_2 RC3 -,|Z88 FAU ,0178I

FOE -.1908 FRA 1.0788 FC3 -,6603 8,_ I8345

80E .446| BRA 3.1273 8C3 4.||14 FSP -449

NIO-COUR_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S6T 5628.9 SGR 494.3 S(,3 I36.6 ST II51.I SR 394.9 55 361.3

RRI .5532 _ .5283 RTF .9341 CRT .0526 CRS .2052 CST -.9649

S6B 5650.6 R"Z3 .0106 RI} .9341 LSA 1_:_]3,1 MSA 404.4 SSA 19,1

SGI 56_.6 _2 41J.} THA 2.@0 ELI 1151.3 EL2 394.2 ALF 1.17

FLIGHT TIME 192.00 ARRIVAL gATE SEP 7 1969

DISTANCE 560.179

26.114 GAL 6.45 AZL gO.L_O PICA 281.51 SMA I19.62 ECC .26242 IN( .2019 vl }O.072

36.797 GAP I4.l_ AZP 90,04 TAL 161.10 TAP 82.62 RCA 88.2} APO 151,01 V2 35.172

58.54 ZAP 166.62 ETS 285.64 ZAE |31.45 ETE I91.64 ZAC 177.0| ETC J60.82 CLP-177.2O

0LA LP'_.O| RAL 100.46 RA0 6567.9 VEL 12.030 PTH 2.I5 VHP 9.425 0PA 10.59 RAP 83.37 ECC J.3_42
L-I TIME INJ LAT INJ LON6 INJ RT A_ INJ A_4TH INJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG

31318.10 -27.88 97.7} 332.77 84,85 5 12 38 2418.1 -28.30 89.10

4129.28 °2.24 I68.04 3_4.89 61.76 23 56 52 3529,3 -6.O0 161.37
2703.37 -29.70 74.90 }32.93 86.45 6 44 23 2105.4 -29.88 66.]0

3917.25 -.65 151.57 }_4.00 60.11 24 59 2 3317.} -4.62 145.03

2390.09 -34.18 51.09 33},07 90.49 8 19 56 1790.1 -33.73 41.89

3805.29 3,15 140.7l 321,63 55.94 I 36 48 3'L>05.3 -1.34 J34,50
MI0-OCIJRSI_ EXECUTION ACCURACY ORBIT 0ETEg_IINATION ACCURACY

S_T 5641.5 SC-R 486.Z S(13 132,8 ST 1259.6 SR 384.0 $$ )84.5

RRT .5423 RRF .5177 RTF .9369 CRT -.0775 CRS .2722 CST -.9792

S_8 5662.4 _} .0080 RI } .9369 LSA I 3J5.4 MSA 388-9 SSA J7.7

S_1 5647.7 SG2 408.0 THA 2.69 ELl I260.0 EL2 382.7 ALF 178.51

LAUNCH gATE FEB 27 1969 FLIGHT TIME 194.00 ARRIVAL C4T£ SEP 9 1969

HELIOCENTRIC CONIC 01STANCE 565,392

RL 148.17 LAL -.O0 LOL 158.23 VL 26.07! GAL 7.23 AZL 90.40 HCA 284.74 SHA

RP 107.71 LAP .39 LOP 82.97 VP 36.776 GAP 14.67 AlP 90.10 TAL 159.48 TAP

RC 195.366 GL -2.04 GP -12.79 ZAL 55.7l ZAP 167.06 ET$ 282.35 ZAE |31.5I ETE

PLANE TC(ENTRIC CONIC

C3 25.965 VHL 5.096 CLA 20.92 RAL 103.43 RA0 6568.0 VEL 12.138 PTH 2.18 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_C |NJ A2'MTH INJ

90,00 4 49 56 2990.65 -28.04 95,75 }37.33 85.84 5 38 47

90.00 22 45 4 42'09.03 .33 172.48 328.92 61.6_ 2} 55 I3
JOO.00 6 24 8 2683.68 -29.78 73.29 337.45 87.29 7 8 52

100,00 23 52 33 3991.23 1.86 155,63 328,07 60.16 24 59 5

I10,00 9 I 45 2378.25 -34.17 50.17 337.52 91,04 8 41 24
110.00 0 35 2J 3869.43 5.59 144.07 325,76 56.22 I 39 51

gIFrEI_NTtAL CORRECTIONS MID-COURS[ EXECUTION ACCURACY

TDE -.4_75 TRA 3.4854 TC3-3.6751 8AU 1.2763 SGT _6A8.7 SGR 477.1 S(.3 129.1
ROE .3229 RRA .2394 RC3 -.1114 FAU .016Z9 RRT .5319 RRF .5077 RTF .9598

FOE -.2293 FRA 1.I340 FC3 -.5431 8SP 18347 S(,B 5668.9 R23 .0063 RJ} .9398

BOE .fi847 BRA 3.4936 803 3.6768 FSP -435 5411 5654.5 SG2 403.6 THA 2.59

LAUNCH gATE FEB 27 1969 FLIGHT TIME 196.00

HELIEEENTRIC CONIC

119.37 ECC ,27037 IN( .4020 VI }0.072

94,22 RCA 97.I0 APO 151,65 V2 35.182

191.39 7AC 179.51ET( 109.52 CLP-178.Ol

9.740 CPA 11,12 RAP 85.73 ECC 1.4273

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2390.6 -28,32 97.10

3609.0 -3.46 165.85

2083.7 -29,84 64.48

3391.2 -2.11 149.11

1778.} -33.65 40.96

3269.4 I.Jl 137.85

ORBIT gETER_tINATION ACCURACY

ST 1376.7 SR 373.2 55 407.3

CRT -.I751CRS .3222 CST -.9975
LSA 1436.2 MSA 370.9 SSA 16.6

ELI _x79.4 EL2 367.0 ALF 177._7

ARRIVAL gATE 5EP II 1969

01STANCE }70.513

RL 149.17 LAL -.C_O LCI.- 138.23 VL 26.028 GAL 8.07 AZL _O.6! KA 287.97 SMA

RP IO7.68 LAP .58 LOP 86.20 VP _.755 GAP 15.26 A2'P 90.19 TAL 157.88 TAP

RC 197.I18 GL -2.91 GP -12.51 7AL 53.05 ZAP 167.43 ETS 278.78 ZAE 131.56 ETE

PLANETC_ENTRIC CONIC

C3 29.058 VHL 5,391 DLA 19.68 RAL 106.18 RAg 656_.2 VEL 12,265 PTH _.2l VHP
LNO4 AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS_

90.00 5 13 3 2970.37 -28.13 94._7 341.8|

90.00 22 42 57 4285.32 2.79 176.74 }32.97

100.00 6 46 48 266_.01 -29.83 72.15 341.91

IO(1.00 23 51 58 4062.91 4.28 159.57 332.14
110.00 8 21 47 2}70,88 -34.16 49.59 341.94

110.00 0 37 19 3932.91 7,98 147.43 }29.87

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6712 TRA 3.86_3 TC3-3.2635 BAU 1.2683 S(,T 5653.1 5GR 466.5 SG3 125.6

ROE .3308 RRA .2559 RE3 -.0953 FAU .01488 RRT .5_4 R'FT .4970 RTF .9431

FOE -.2679 FRA 1.1896 FC3 -,44}5 BS.P I8429 SGB 5672.3 R'23 .0044 R|3 .9431

BCE .7492 8RA 3.9768 BE3 3.2649 FSP -424 SGI 5658.3 ,f_2 398,0 THA 2.47

119.14 EC( .27908 INC .6079 Vl 3_.072
85.85 REA 85,89 APO 152.39 V2 35.192

191.16 ZAC 177.42 ETC 45.15 CLP-179,83

10.084 OPA 11.58 RAP 88.10 ECC 1.4782

INJ A2_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

86,58 6 2 }} 2370.4 -28.30 85.61

61.81 23 54 22 3685.3 -I.00 170.11
87.90 7 31 16 L:_g68.0 -29,80 63.32

Co0.39 24 59 35 3462.9 .30 153.O4

91.38 9 I 18 1770.9 -33.59 40.39

56.65 I 42 52 3332.9 3,53 141.16

ORBIT 0ETERMINATION ACCURAC Y

ST 1495,4 SR 362.1 SS 429,9

CRT -.2529 CRS .3644 CST -.9924

LSA 155_,2 MSA 352.2 554 15.6

ELI 1498.4 EL2 349.6 ALF 176,29

1974



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 196B-69)

LAUNCH CATE FEB 27 1969 FLIGHT TIRE 198,00 ARRIVAL CATE SEP 13 1969

HELIOCENTRIC CONIC

RL 148.|7 LAL -.00 LOL 158,23 VL

RP 107.66 LAP ,77 LOP 89.4] VP

RC 198.846 GL -3,69 GP -IZ.Z6 ZAL

PLANET_ENTRIC CONIC

C3 32,705 VHL 5,719

LNCH AZMTH LNCH TII4_

90,00 5 34 58

90.00 22 41 26

IO(3.OO 7 7 33

10(3.00 23 51 32

110.00 8 40 15

IIO.OO 0 39 15

DIFFERENTIAL CORR1ECTIONS

TOE -.8627 TRA 4.2737 TC3-E.8720 BAU 1.2562

ROE .3395 RRA .2717 RC3 -.Ot.,_3 FAU .01351

FOE -.3053 FRA 1.2471FC3 -.3575 8SP 18493

8OE .9271 BR4 4.28Z3 8C3 Z,8731FSP -414

DISTANCE 575.524

Z5.987 GAL 8.95 AZL 90.82 HCA ?91.?0 SMA 118,91 £CC .28863 INC .8717 Vl 30.072

36;734 G4P 15.90 4ZP 90.30 TAL 156.32 TAP 87.52 RCA 84.59 APO 153.23 v2 35.201
50.56 ZAP 167.73 ETS 274.93 ZAE 131.58 ETE 190.93 Z4C 175.30 ETC 28,55 CLP-179.67

CLA 18,60 RAL 108.74 RAO 6568.3 VEL 12.413 PTH 2.24 VHP 10.459 0PA 11.99 RAP 90.48 ECC 1.5382

L-I TII,_ INJ LAT INJ LOI_ INJ RT AS,C INJ AZMTH INJ T11_ PO CST TIM INJ 2 LAT INJ 2 LONG

2956.32 -28.18 93.25 346.22 87.09 6 24 14 2356.3 -28.29 84.59

4356.74 5,14 180,86 337,01 62.12 23 54 4 3758.7 1,37 174,21

2657.77 -29.85 71.36 346.]O 88.30 7 51 50 2057.8 -29.76 62.56

4132.53 6.61 163.43 336,21 6(3.78 25 0 24 3532.5 2.66 156.86

2367.72 -34.15 49.34 346,31 91.53 9 19 43 1767.7 -33.56 40.15

3995.34 10.30 150.78 333,97 57.22 1 45 50 3395.3 5.91 144.44

NI0-COURSC EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5652.3 SGR 454.6 SG3 122.2 ST 1610.5 5R 350.9 SS 451.9

E_T ,5080 _ .4857 RTF .9465 CRT -.3132 CRS .3985 CST -.9957

5670.5 R_3 .003(] R13 ,9465 LSA 1676.1 MS4 334,2 SSA 14,7

`%1 3657.0 `%2 _91,2 THA 2,35 ELI 1614.4 EL2 332.5 ALF 175.92

LAUNCH 0ATE FEB 27 1969 FLIGHT TINE L_OO.OO ARRIVAL 0ATE SEP 15 1969

HELIOCENTR|C CONIC

RL 148.17 LAL -,[_O
RP 107,63 L4P .95

RE 200.549 GL -4.40

PLANETO(ENTRIC CONIC

C3 37;005 VHL 6.083

LNCH AZMTH LN(H TIME

90.00 3 54 54

90.OO 22 40 21

1OO.OO 7 26 30

IOO.00 23 51 27

J10.00 8 57 15
110.00 0 41 7

DISTANCE 580.405

LOL 158.23 VL 25.946 GAL 9,91 AZL 91,05 HCA 294,43 S_A 118.68 ECC .29914 INC 1.0452 v| _3.O72

LC_ 92.66 VP 36.714 GAP 16.59 AZP 90,43 TAL 154.80 TAP _9.23 RCA 83.18 APO 154.18 V2 35.209
GP -12.O3 ZAL 48.24 ZAP 167.96 ETS 270.83 ?AE 131.58 ETE 190.72 ZAC 173,05 ETC 22,49 CLP 179.4_

OLA 17.58 RAL 111,10 RAD 6568.4 VEL 12.585 PTH 2.28 VHP 10.869 OPA 12.33 RAP 92.85 ECC 1.6090
L-I TXME INJ LAT INJ LONG [NJ RT ASC INJ A2"NTH [NJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONC

2947.79 -28.21 9"Z.63 3_0.57 87.40 6 44 2 2347.8 -28,27 83.96

4429.64 7.38 184.86 341.04 62.58 23 54 11 _29.6 3.65 178.17

2652.42 -29.86 70.97 350.63 88.51 8 10 43 _052.4 -29.75 62.16

4200.25 8.84 167.21 340.26 61,33 25 1 27 3600.2 4.95 160,59

2368.50 -34.15 49.40 350.63 91.49 9 36 43 1768,5 -33.57 40.21

4056.93 12.55 154.14 338.05 57.94 I 48 44 3456.9 8.22 147.71

ORBIT 0ETERNINATION ACCURACY

ST J718.7 SR 339,8 SS 473.2

CRT -.3605 CRS .4261 CST -.9970

LSA 1786.7 MS4 317.3 SSA 13,8

ELI 1723.2 EL2 316,1 ALF 175.78

DIFFER1ENTIAL CORRECTIONS

TDE-1.0622 TRA 4.7046 TC3-2.5036 BAU 1,2390

RD£ .3493 RRA .2865 RC3 -,0665 FAU .01215

FOE -.3417 FRA 1._O75 FC3 -.2843 8,9P 18547

BOE 1.1182 8RA 4.7133 8C3 2.5045 FSP -404

MI0-COURSE EXECUTION ACCURACY

_,GT 5646.8 _ 441.5 `%3 118.9

R_T .4945 RRF .4738 RTF ,950_

`%B 5664.0 R"Z3 .00Z0 R13 ,9502

`%1 5651.0 ,%2 383.4 THA 2.22

LAUNCH DATE F£8 27 1969 FLIGHT TIN[ 202,00 ARRtVAL C4 T[ SEP 17 1969

HELIOCENTRIC CONIC

RL 148.17 LAL -.00 LC_. 158.23 VL

RP 107.60 LAP 1.13 LOP 95.90 VP

RE 202.227 GL -5.03 GP -11.8! 7AL

PLANE T(XENTRIC CONIC

C3 42,082 VHL 6.487

LNCH AZMTH LNCH T[I_

90.00 6 13 4

90,00 22 39 37

100,00 7 43 49

IO(3.00 23 51 33

110.00 9 12 51

II0,00 O 42 55

DIFFERENTIAL CORRECTIONS

T02-1.2664 TRA 5.1670 TC3-2,1585 8AU 1.2147

ROE .3604 RRA .3OO1 RC3 -,O537 rAu .01075

FOE -.3763 FRA 1,3726 rE3 -.2212 8.e'P 18487

BOE 1.3166 _A 5.1757 8C3 2.1592 FSP -391

OISTANCE 585.133

25.906 GAL I0.93 AZL 91.28 HCA 297.66 5HA I18.46 ECC .31073 INC 1.2_06 V! 30.072

36.693 GAP 17.35 AZP 90.59 TAL J53.33 TAP 91.00 RC4 81.65 APO 155,27 v2 35.2J7

46.09 74P 168.10 ETS 266.51 7AE J31,55 ETE 190.51 7AC 170.78 ETC 19.43 CLP 17:.61

CLA 16,63 RAL I13.29 RA_ 6568.6 VEL 12.785 PTH 2.33 VHP II.321 CPA 12.61 RAP 95.21 EC( 1.6926

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2944.16 -28.22 92.36 354.84 87.53 7 2 8 2344.2 -2_.26 83.70

4498.22 9,51 188.78 345.06 63.20 23 54 35 3898.2 5.84 1_2.02

Z6fi1.50 -29.86 70.90 354.90 88.55 8 28 0 2051.5 -29.7_ 62.10

4266.12 10.97 170.95 344.29 62.02 25 2 39 3666.1 7.14 164.25

2372.90 -34.16 49.75 354.91 91.29 9 52 24 1772.9 -33.61 40.55

4117.47 14.71 157.49 342,11 58.79 | 51 33 3517.5 10.47 150.96

MI0-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T 5637._ `%,R 427.4 ,%3 115.7 ST 1816.5 SR 329.0 SS 493.5

RRT ,4801RRF ,4616 RTF .9339 CRT -.3971 CR5 .4474 CST -,99H1
,%8 5653,4 R23 ,OO19 RI3 .9539 LSA 1886.8 _SA 30J .8 SSA 13.1

,%1 5640.9 ,%2 374.7 THA 2,09 ELl 1821.3 EL2 301.1 ALF 175.77

LAUNCH OATE FEB 27 1969 FLIGHT TIME _O4.00 ARRIVAL CATE SEP 19 1969

HELIOCENTRIC CONIC

RL 148.17 LAL -,00 LOL 158.23 VL

RP 107.58 LAP 1.31 LC@ _J.14 VP

RC 203,880 GL -5.59 GP -11.62 ZAL

PLANETCX_ENTRI_ CONIC

C3 48.0_0 VHL 6.935

LNCH A_HTH LNCH TIME
90.00 6 29 34

90.OO 22 39 6

IOO.OO 7 59 35

IGO.OO 23 51 46
110.00 9 27 8

110.00 0 44
OIFFERENTIAL CORRECTIONS

T_E-1.4854 TRA 5.65_ TC3-1.8440 8AU J.J859

ROE .3722 RRA .3117 RC3 -.04_5 FAU .00943

rOE -,4122 FRA 1.4402 FC3 -.1698 8SP 18533
BOE 1.5313 BRA 5.6653 BC3 1.8445 FSP -381

DISTANCE 589.674

25,967 GAL 12.03 AZL 91,53 PEA ]00.90 SPA 118.75 Eft .32354 INC 1.5304 Vl 30.072

36.673 GAP 18.18 AZP 90.79 TAL 151.92 TAP 92._2 RCA 79.99 APO 156.50 V2 35.225

44.11 ZAP |68.16 ETS 261,98 ZAE 131.48 ETE 190,31 ZAC 168,51ETC 17.59 CLP 177.70

0LA 15.73 RAL 115.29 RAO 6568.8 VEL 13.017 PTH 2.37 VHP 11.819 OPA 12.H3 RAP 97.56 ECC 1.7914

L-I TIM_ |NJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TII,/_.. PO CST TIM INJ 2 LAT INJ 2 LONG
2944.89 -28,22 92.42 359.03 _7.51 7 18 38 2344,9 -2_.26 83.75

4564.56 11.52 192.61 349.04 63,95 23 35 11 3064.6 7.93 185.78

2654.56 -29.85 71.13 359.10 88,43 8 43 50 2054.6 -29.75 62;32

4330.13 12.99 174.63 348.29 62.84 25 3 56 3730.1 9.24 167.84

2380.63 -34.17 50.35 359.12 90.93 10 6 49 1780.6 -33.67 41.15

4176.82 16.77 160.85 346.15 59.77 I 54 15 3576.8 12.63 154.19

MIO-COURS[ EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

,%T 5623.6 ,%R 411,9 ,%3 117.6 ST 1906.3 SR 317.9 SS 514.2

RRT .4631 _ .446_ RTF .9579 CRT -.4297 CRS .4683 CST -.9987
,%8 5638.7 _3 .(]O15 R13 .9579 LSA 1979,1 MSA 286.7 SSA 12.4

,%1 5626.8 ,%2 364.9 THA 1.95 ELI 1911,3 EL2 286.3 ALF 175._1

1975



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUfl(H C4T£ FEB 27 1969

H[LI(3(ENTRI( (ONrC

RL |48.17 LAL -.00

RP 107.56 LAP 1.49

R( 205.508 GL -6.09

PLANET_CENTR[E CONI(

C3 §5.224 VHL 7.431

LIA_H AZMTH LNCH TINE

90.OO 6 44 31

90.00 22 38 46

10(3.00 8 13 55

I00.00 23 52 3

110.00 9 40 9

110.(30 0 46 14

FLIGHT TIME _6.O0

01STAN(E 593.990

LOL 158.23 VL 25.829 GAL 13.23 AlL 91.80 H(A 304.13 5HA 118.04 £CC .33774 INC 1.7978 V] 30.072

LOP 102.37 VP 36.652 GAP 19.10 AZP 91.01 TAL 150.58 TAP 94.71 RCA 78.17 APO 157.91 V2 35.232

GP -1].44 ZAL 42.29 ZAP |_.12 £15 257.30 ZA( 131.39 ET[ 190.10 ZAC 166.27 ETE 16.38 CLP 176.77

CLA 14.91RAL 117.12 RAO 6569.0 VEk 13.288 PTH 2.43 VHP 12.370 0P4 13.00 RAP 99.88 ECC 1.9088

L-I TI_ INJ LAT |NJ LCIdG INJ RT 4S_ INJ AZNTH INJ T[NE I_0 CST TIM INJ 2 LAT INJ 2 LONG

2949.51 -28.20 9"4.75 3.13 87.34 7 33 4] 2349.5 -28.27 84.09

4628.67 13.41 196.38 352.99 64.82 23 55 55 4028.7 9.91 189.45

2661.19 -29.84 71.62 3.21 88.17 8 58 16 2061.2 -29.78 62.81

4392;22 14.89 178.26 352.26 63.78 25 5 15 3792.2 11.24 171.36
2391.36 -34.18 51.19 3.27 90.44 10 _ 1 1791.4 -33.74 41.97

4234.81 18.73 164.2| 3_0.15 60.87 | 56 49 3634.8 14.70 157.41

ARRIVAL CAT£ $EP 21 J969

OIFF£F_NTIAL CORI_CTIONS

TOE-I.TJ_O TRA 6.1809 T(3-1.5563 B4U 1.1493

.3833 RR4 .3210 RE3 -.0327 FAU .0(3809

FOE -.4481 FRA 1.3127 F(3 -.1268 8SP 18fl52

BOE 1.7578 BRA 6.185Y'_ BE3 I ._566 FSP -372

LAU_J_ OAT£ FEB 27 1969

HELIC_ENTRIC C.GNIC

NIO-(X_JRSE EXECUTION ACCURACY

S{,T 5605.2 S_R 395,2 5(,3 109.1

_T .44_=J _ .4_97 RTF .9619

S_ 5619.1 I_3 .0016 RI3 .9619

•_1 3_8.0 :_ 3_4.1 TH4 1,80

FLIGHT TINE L=OB.00

_I3TA_ s98.032

RL 148.17 L4L -.(30

RP 107,54 LAP 1.66

RC 207.111 GL -6.54

PLANETOCENTRIC CONIC
C3 63.729 _ 7.983

LNO,4 AZNTH LNCH TINE

gO.O0 6 38 1
90.00 2Z 38 33

]00.(30 8 26 32

100.00 23 52 13

110.00 9 31 37

110.00 0 47 43

LOL 158.23 VL 25.792 GAL 14.53 4ZL

LOP 105,61 VP 36.632 GAP 20.11 4ZP

GP -11.27 ZAL 40.63 7AP 167.98 ETS

ORBIT CETERI4INATION ACCURACY

ST 1985.5 SR 306.9 SS 534.9

CRT -.4580 CR$ .4871 CST -.9992

LSA 2061.1HSA 272.4 5SA 11.8

ELI 1990.5 EL2 272.1 ALF 175,87

ARRIVAL C4TE SEP 23 1969

9'_.09 _K,4 307.37 SM_ 117.84 £CC .35355 INC 2.0866 VJ ]0.072

91.27 TkL 149.33 TAP 96.69 RC_ 76.18 4PO 159.50 V2 35.238

252.51Z_E IM.24 [TE 189.90 ZAC 164.07 ETC 15.53 CLP 175.90

DLA 14.15 RAL 118.79 RAO 6569.2 VIEL 13.605 PTH 2.49 VHP 12.984 OPA 13.12 RAP 102.17 ECC 2.04_

L-I TIME INJ LAT _NJ L_ INJ RT A_ INJ A_DATH INJ T_. PO (ST TIM INJ 2 LAT ]NJ Z LONG

2957.55 -28.18 93.34 7.14 87.04 7 47 19 2357.6 -28.29 84.68

4690.48 15.17 _DO,06 356.88 65.80 _3 56 44 4090.5 11.77 193.03

2670.98 -29.82 72.35 7._'Z 87.79 9 11 23 _71.O -29.81 63.54

443E.28 16,66 181.84 356.17 64.82 25 6 35 ],_52.3 13.|_ 174.82
2404.76 -34.18 52.24 7.35 89.82 I0 32 2 1804,8 -33.83 43.01

4291.27 20.57 167.56 354.11 62.07 I 59 14 3691.3 16.67 160.61

DIFFERENTI4L C_RECTION$ NID-COUR_I_ E_£CUTION A(CLM4CY ORBIT OETERflINATION ACCURACY

TOE-1.9566 TRA 6.7452 T(_-1.2940 BAU 1.1027 S_T _82.6 .SGR _77._ 5(,3 106.9 ST L_054.1 5R 296.0 SS 556.2

RO£ .39_ _A .3274 RE3 -.0241 FAU .00671 RRT .4LM36 _" .4097 RTF .9660 CRT -.4835 CRS .5048 CST -.9995

FOE -.484fl FRA 1.59J3 FC3 -.0911 6_P 18543 _ 5595.4 R_3 ,0020 R13 .9660 LSA 21_2.9 MS4 258.6 SSA 11._

BO£ 1.9970 _R4 6.7531 BE3 I .2942 FSP -362 5_| 5584.9 ,_,,2 342.4 TH4 1.64 ELI L_59.1 EL2 258.5 _LF 175,95

LAUNCH OATE FEB 27 1969

HELIOCENTRIC CONIC

RL 148.17 LAL -.00

RP 107.53 LAP 1.82

RC 2118.690 GL -6.93

PLANE TOCENTRIC C_|C
C3 73.923 VHL 8.598

LNCR A_NTH LNCH 711,_

90.00 7 10 7

90,00 22 38 24

100.00 8 38 30

IOO.OO 23 5Z 42
110.00 10 2 34

110,00 O 49 3

FLIGHT TIHE 210.00 ARRIVAL 04T£ SEP 25 1969

OlSt4NcE 601.73a

L_t. 158.23 VL 25.756 G4L 15.96 47L 92.40 H_4 310.60 5_4J 117.65 ECC .37119 INC 2.4015 Vl 30.072

LOP 108.86 VP 36.612 GAP 21.25 4ZP 91.56 TAL 148.17 TAP 98.77 RC4 73.98 4PO 161.32 v2 35.243

GP -11.11ZAL 39.14 74P 167.74 £TS 247.67 74[ 131.05 [TE 189.69 ZAC 161.90 £TC 14.90 CLP 174.78

0LA 13.45 R4L 120.29 R40 6569.4 VEL 1_.974 PTH 2,55 VHP 13,671 0P4 13.19 RAP 104.41ECC 2.2166

L-I TIN_ INJ L4T INJ LON_ INJ RT 48_ INJ A/_4TH INJ TINt[ _0 (ST TIM INJ 2 LAT .... 2 LONG

2968,61 -28.13 94.15 11.0_ 86.64 7 59 36 2368;6 -28.30 85.48

4749.86 16.79 203.67 .69 66.86 23 57 34 4149.9 13.51 196.52

2683.57 -29.78 73.28 11.13 87.30 9 23 14 _083.6 -29.84 64,48

4310.14 18.30 i85.35 .00 65.95 25 7 52 3910.1 14.90 178.ZI

24213.51 -34.17 53.47 1|.29 89.09 10 42 55 1820.5 -33.92 44.23
4345.9_ 22.27 170.89 358.00 63.37 2 I 29 3746,0 18._2 163.77

_IFFERENTIAL CORRECTIONS

TOE-2.2083 TRA 7.3583 7C3-1.0547 8_U 1.0425

R13£ .4159 RRA .3_04 RC3 -.0168 FAU .00_22

FOE -.5209 FRA 1.6780 rE3 -.0611 8SP 18430

BO£ 2.2471 _RA 7.3657 _C3 J.0548 FSP -351

HI0-COLMSE EXECUTION 4CCUR4CY ORBIT DETKRNIN4TION ACCURACY

,%T 5556.6 _,R 359.0 ,T_3 104.2 ST 2111,0 SR 285.3 SS 578.0

RRT .3939 _ ,3861 RTF .9700 CRT -.5065 CRS .5212 CST -.9997
5568.1W'_3 .0028 RI3 .9701 LS4 2193.5 MS_ 245.5 SS4 I0.6

s_l 5558.4 SG2 329.9 TH4 1.46 ELI 2116.0 £L2 245.5 ALF 176.03

LAUNCH OAT£ FEB 27 1969 FLI_T TIE 212.00 4RRIV_L 0ATE SEP 27 1969

HELIOCENTRIC CONIC DISTANCE 605.024

RL 148.17 LAL -.00

RP 107.51 LAP 1.98

RC 210.244 GL -7.28

PLANETOCENTRIC CONIC
C3 86.214 VHL 9.283

LNCH A_TH LNCH TINE

90.00 7 20 51

90.00 _ 38 17

100.00 8 48 50
I(3(3.O0 23 53 0

110.00 10 12 1

110,(30 O _O 14

LOt. 158.23 VL 25.722 GAL 17.33 AZL

LOP 112.10 VP _6.393 GAP L:_._2 4ZP

GP -10.96 Z4L 37.81Z_P 167.37 ETS

9"_.75 H(_ 313.84 SM4 117.46 ECC .39095

91.90 TAL 147.14 T4P 10(3.97 RC_ 71.54

24_.84 ZAE 1_0.79.ETE 189,48 Z4C 159.79

OL4 12.83 RAL I_1.6_ RAO 6569.7 VEL 14.407 PTH 2.62 VHP 14.443 OP4

L-I TIP_ INJ LAT INJ LONG INJ R7 AS( _NJ AZlqTH _NJ T[I,_
2982.30 -28.08 9§.14 14.77 86.15 8 1O 34

4_06.61 18.27 207.17 4.41 67.99 23 58 24

2698.57 -29.73 74._9 14.89 86.72 9 33 48

4565.56 19.80 188.78 3.74 67.14 25 9 5

2438.28 -34.14 54.85 15.17 88.27 I0 52 39

4398.62 23.84 174.17 1.80 64.75 2 3 33

INC 2.7486 VI 30.072

4PO 163.39 v2 35.248

[TC 14.43 CLP 173.69

DIFFERENTI4L CORRECTIONS

T0£-2.4810 TR4 8.0169 TC3 -.8421B4U .9706

ROE .4336 RR4 .3285 RC3 -.0108 FAU .00369

FOE -,5602 FRA 1.7717 FC3 -.0370 BSP 18425

8OE 2.5186 BRA 8.0236 BC3 .8421FSP -343

MI0-C_LM_E EXECUTION AECLMACY

SGT 5525.4 S(_ 339.5 SC,3 101.6

RRT .3608 RRF .3559 RTF .9740

._ 5533,8 _3 .0036 RJ3 .9740

S_I 5526.8 5(,2 316.5 TH_ 1.27

13.22 RAP 106.60 £CC 2.4189

PO CST TIH INJ 2 L4T INJ 2 LONG
2382.3 -28,31 86.49

4206.6 15.13 199.91

2098.6 -29.87 65.59

3965.6 16.54 181.51

1838.3 -34.01 45.61

3798.6 20.24 J66.88

ORBIT OETERfllNATION ACCURACY

ST 2159.3 SR 274.7 SS 601.9

CRT -.5_04 CRS .5397 CST -.9998

LS_ 2246.4 HS_ 232.4 SS_ 10.0

ELI 2164.3 EL2 232.4 ALF 176.O9

1976



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH DATE IrF'_ 27 1_69 FLIGHT Tll_ 214.00 ARRIVAL DATE SEP 29 1969

HELI(XENTRTC CONIC 0;STANCE 607.787

RL 148.17 LAL -,00 L_. 158.23 VL 25.689 GAL 19.27 A_L 93,|4 HCA 317.07 ,T_A

RP 107.50 LAP 2.14 LOP 1|5,34 VP 36,574 GAP 23.96 AZP 92,_0 TAL J46.25 TAP

RC 21J.773 GL -7.58 GP -10.82 ZAL 36.66 ZAP 166.88 ETS 238,05 ZAE 130.45 ETE
PLANETOCENTRIC CONIC

C3 101.137 VHL 10.057 OLA 12.27 RAL 122.78 RAO 6570,0 VEL 14.916 PTH 2.69 VHP 15,315 0PA 13.22

LNO-I AZNTH LNCH TXl4E L-| TIN_ IN; LAT ZNJ LONG IN; RT A$C IN; AZ_4TH IN; TII4C _ C$T T;H

gO.D0 7 30 14 2998.27 -28.00 96.31 J8.35 85.57 B 20 12 2398.3

9(3.O0 22 38 10 4860.44 19.61 210,55 7.98 69.16 23 59 10 426(3.4

1OO.00 8 57 51 2715.68 -29.65 75,66 18.49 86.05 9 43 7 2115.7

1OO.00 23 53 14 4618.27 21.16 192.10 7,34 68.38 25 10 12 40j8.3

II0.00 10 20 17 2457.78 -34.09 56._ 18.79 87.37 11 1 14 ;857.8

liD.DO 0 51 14 4448.94 25.26 |77.38 5.47 66.|7 2 5 23 _48.9

O|FFER[NTJAL C(_RRECTIONS HI0-COUR,_E [)_ECUTION ACCURACY

S(,T 5489.8 SC,R 319.3 Sr_3 99.1

RRT .3,_01 _ .3|83 RTF .9778

5499.1 R23 .0046 R|3 .9778

_| 5490.8 ,SG2 30"Z.4 THA |,07

702-2.7714 TRA 8.7334 TC3 -.6515 8AU .8810

ROE .4536 RRA .3210 RC3 -.0061 FAU .00200

FDE -.6016 FRA !.8755 F(3 -.0J7! 6._P 18403

BO£ 2.8083 8RA 8.7393 BC3 .6516 FSP -335

117,29 £CC .41316 TNC 3.1358 Vl 30.072

103.32 RCA 68.83 APO 165.75 V2 35.252

189.25 ZA( 157.75 £TC 14.07 C_P 17Z.54

RAP 108.72 ECC E.6645

IN; 2 LAT IN; _ LONG

-28.32 87.65

16.60 203.17

-29.89 66.86

18.04 184.70

-34.08 47.13

21.83 169.92

ORBIT OETERNINATION ACC_rtACv

ST 2197.3 SR 264.4 SS 627.8

CRT -.5546 CR$ .5591 CST -.9999

LSA 2290.0 NSA 2J9.6 SSA 9,4

ELI 2202.2 EL2 219.6 ALF 176.14

LAUNCH DATE FEB 27 1969 FLIGHT T_NE 2J6.00 ARRIVAL DATE OCT J 1969

HELI_ENTRIC CCNIC

RL 148.17 LAL -.OO

RP IO7.49 LAP Z.28

R( 213.276 GL -7.84

PLANET(_._NTRIC CONIC

C3 119.402 Vl_ ID.ff'Z7
LNCH AZMTH LNCH TJHE

90.OO 7 38 14

gO.O0 22 38 0

100.00 9 5 33

100.00 23 53 22

lj0.00 10 _7 19

110.00 0 52 1

0ISTANCE 609.887

LOL 158.23 VL 25.658 GAL 21.22 421. 93.57 HCA 320,31 S_A

LOP 118,59 VP 36.555 GAP 25.59 AZP 92.75 TAL 145.53 TAP

GP -J0.69 ZAL 35.68 ZAP 164L25 £TS 233.35 Z_ 130.03 IrTE

117.13 £(C .43824 _N( 3.5730 VI 30.072

I05.84 RCA 65.80 APO 168.46 V2 35.255

189.01 ZAC 155.79 ETC 13.81 CLP 171.30

OLA 11.78 RAL 123.76 RAO 65?0.2 VEL 13.516 PTH 2.17 VHP J6.308 0PA 13.18
L-I TI_ IN; LAT IN; lONG IN; RT A_ IN; A2'NTH IN; TIN_ PC) (ST TIN

3016.22 -27.g0 97.61 2J.73 84.92 8 28 30 2416.2

49J1.04 20.81 213.78 11.38 70.35 23 59 51 4311.0

2734.59 -29.56 7?.06 21.90 85,32 9 51 8 2134.6

4_7.9J 22.37 195.29 10,77 69.64 25 11 10 4067.9

2478.72 -34.02 58.0| 22.27 86.41 11 8 38 1878.7

4496.54 _,54 180.50 8.98 67.62 2 6 57 _896.5
DIFFERENTIAL CCRRECTION$

TDE-3.0813 TRA 9.5168 TC3 -.4814 BAU .7685

ROE .4762 RRA ._064 RC3 -.0025 FAU .000_

FOE -.6456 FRA 1.9914 FC3 -,0006 9SP 18347

BO( 3.1179 8RA 9.5217 ¢C3 .4814 FSP -327

RAP 110.74 ECC 2.9651
IN; 2 LAT IN; 2 LONG

-28.31 88.97

17.94 206.28
-29.89 68.27

19.40 187.76

-34.14 48.76

23.27 172.P7

ORBIT DETERMINATION ACCURAC_

ST 2224.8 SR 254.5 SS 656.3

CRT -.5795 CRS .5801CST -.9999

LSA 2324.3 N$A 207.0 _SA 8,9

ELl 2229.8 EL2 207.0 ALr 176.]7

NI0-COUR_E" EXECUTION ACCURACY

S_T 5449.9 SGR 2_.9 $G3 96.7

RRT ._95 f_RF" ._707 RTF .9814

•_ 5458.1 R_3 .0056 R;3 .98J4

S_J 5450.5 S4;2 287.8 7H_ .85

LAUNCH DATE FEB Z7 1969 FLIGHT TI_ 218.00 ARRIVAL DATE OCT 3 1969

HEL|O(ENTR_( CONIC

RL 148.17 LAL -.00

RP 107.48 LAP _.42

RC 214.754 GL -8.06
PLAN_T(XENTRIC CONIC

C3 141.953 VHL 11.914

LNCH ATMTH LN_H TTi,4_

90.00 7 44 46

90.O0 22 37 45

I(3(3.00 9 11 51
IOO.O0 23 53 22

110.O0 10 33 5

110.00 0 52 33

DISTANCE 611.143

LOL 158.23 VL 25.6_0 GAL 23.41 AZL 94.07 HCA 323.54 SMA

LOP 121.84 VP 36.538 GAP 27,45 ATP 93.28 TAL 145.04 TAP

GP -I0.56 _AL 34.90 ZAP 165.46 ETS 228.76 Z_E 129.49 ETE

116,98 ECC .46664 ;NC 4.0742 Vl 30.072

108.57 RCA 62,39 APO 171.56 v2 35.25_

188.75 7AC 153.93 ETC 13.61CLP 169._5

OLA 11,38 RAL 124,55 RAO 6570.5 VEL 16;226 PTH 2.85 VHP 17.443 DPA 13.12

L-I TI_ IN; LAT IN; LCN_ IN; RT AS_ IN; A2'NTH IN; 7II4_ PO CST TiM

_035.91 -27.77 99.04 24,88 84.22 8 35 22 2435.9

4937.98 21.85 216.83 14.56 71.53 24 0 Z3 4358.0

2755.06 -29.43 78.57 _5.07 84.54 9 57 46 2155.1

4714.06 23.43 198.31 13.98 70.89 25 11 56 4114.1

250,0.87 -33.91 59.73 _5.53 85.39 11 14 46 19(10.9

4541.02 27,66 183.48 12.28 69.06 2 8 14 3941.0
D_FFERENT;AL CORRECT|ONS

T0£-3.4089 TR410.3792 TC3 -.3295 B_U .6254

ROE .5023 RRA .2829 RC3 -.0001 FAU-.OOEJ9
FOE -.6921 FRA 2.1_4 rC3 .0134 8SP 18169

8OE 3.4457 _A10.3831 BC3 .3295 rt, P -317

MIO-C_RS£ EXECUTION ACCURACY

S4_T 5406.1 S_R 218.6 S_3 94.5

RRT .2062 R_r .2102 RTF .9847
5413.3 R'Z3 .0068 R13 .9847

SGI 5406.4 SG2 272.6 THA .61

RAP IJ2.66 ECC 3.336_

|NJ 2 L_T IN; _ LONG

-28.28 9(3.41

19.12 209.22

-29.PP 69.79

_0,61 190,65

-34.17 50.49

24.56 175.68

ORBIT DETE_INATI(_ ACCURACY

ST 2240.7 5R 245.1 SS 687.9

CRT -.6052 CR5 .6024 CST -,9999

LSA 2348.7 MSA 194.8 SSA 8.3

ELI 2245.7 EL2 194.7 ALF 176.1_

LAUNCH DATE FEB 27 19_9 FLIGHT TIME 220.00 ARRIVAL OATE O_T 5 1969

h_ELICCENTRIC CONIC

R1. 148.17 LAL -.00
RP 107.48 LAP 2.55

RC 216.204 GL -8.25
PLANET(_.ENTRIC CONIC

C3 170.O62 VHL 13.O41

LNCH A2'MTH LN_H TIM_

90.00 7 49 46

90.OO 22 37 23

100.OO 9 16 39
100.OO 23 53 11

110.OO I0 37 28

110.O(3 0 52 47

L(X 158.23 VL

LOP 125.09 VP

GP -10.44 ZAL

DISTAN_E 6J1.310

2_.605 5AL 25.89 AZL 94.66 H(_ 326.77 SMA 116.84 ECC .49889 INC 4.6584 VI )0.072

_.522 GAP 29,60 AZP 93.90 TAL 144.80 TAP J11.57 RCA 59.55 APO 17_.13 v2 35,259

34.32 ;rAP 164.49 ETS224.32 ZAE 128.82 ETE J88.46 ZkC 152.21ETC J3.47 CLP 168.46

OLA 11.05 RAL J25.13 RAO 65?0.8 V_L 17.070 PTH 2.93 VHP 18.749 OPA 13.05 RAP 114.45 ECC 3.79_8

L-I TIN_ IN; LAT |NJ LONG IN; RT A,_C IN; AZMTH IN; TIM_ PO C$T TIM IN; 2 LAT IN; 2 LONG
3057.14 -27.6| 10(3.57 27.76 83.46 8 40 43 2457.1 -28.23 9J.96

5000.79 22.75 E|9.65 17.47 72.66 24 0 44 4400.8 L_O.16 211.93

2776.91 -29.28 80.17 27.97 83.71 J0 2 56 2176.9 -29.85 71.41

4756.25 _4.35 201.11 16.91 7_.10 25 1_ 27 4156.2 21.67 193.34

2524,04 -33.77 61.52 28.52 84.34 11 19 32 1924.0 -34.18 52.30

4581.89 28.62 186.27 15.30 70.45 2 9 9 3981.9 25.69 178,32

ORBIT DETERHINATION ACCURAC_

ST 2247.2 SR _36.4 SS 724.0

CRT -.6338 CRS .6283 CST -.9999

LSA 2365.7 NSA 182.6 SSA 7,7

ELI 2252.2 EL2 182.4 ALF 176.16

DIFFERENTIAL r._CTIONS

TOE-3.7665 TRAIl .3199 TC3 -.1976 BAU .4493

ROE .5326 RRA .2479 RC3 .OO13 FAU-.00486

FOE -.7443 FRA 2.2689 FC3 .0247 8SP 18113

BOE 3.8040 _RA1J.3L_'Z6 BC3 .1976 FSP -311

MID-tOURS{ EWICUTION ACCURACY
S_7 5355.7 S_R" 259.0 S¢3 92.4

ART .1250 RRF .1315 RTF .9877

,%6 5362.0 R23 .0078 R13 .9877

S_I 5355.8 S_ 257.0 7HA .35

1977



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH 0ATE FEB 28 1969 FLIGHT TIE 70.00 ARRIVAL DATE MAY 9 1969

HELIC(ENTR|C CONIC O|STAN(E 194.886
RL ]48.20 LAL -.00 LOt. 159.23 VL 28.013 GAL -10.94 AZL 89.46 _CA 87.98 S_A 132.33 £C( .22330 INC .5426 ¥1 30.065

RP 108.53 LAP .54 LOP 247.21 VP 37.964 GAP -7.73 AZP 89.98 TAL 227.24 TAP 315.22 RCA 102.78 APO 161.88 v2 34.9|7

RE 59.985 GL 2.39 GP 20.40 74L 156.37 ZAP 33.00 ETS 327.97 ZA£ 147.75 ETE 29.56 ZAC 124.05 ETC 148.31 CLP -26.52

PLAN[ T(X_ENTRIC CONIC

C3 39.300 VHL 6.269 OLA 3.29 RAL 1.58 RAO 6568.5 VEL 12.675 PTH Z.30 VHP 6.348 DPA 32.05 RAP 30,54 ECC 1,6468

LNCJ_ AZNTH LNCH TIME L-I TII_ INJ LAT INJ LONG INJ RT A_ INJ AZI4TH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

_0.00 0 33 23 2483.84 -25.06 59.28 235.67 103.63 1 14 46 1883.8 -22.94 51.Z6
90.00 13 20 12 4924.01 21.10 214,62 233.43 70.67 14 42 16 4324.0 18.27 207.09

100.OO i 56 15 2216.52 -26.34 39.27 235.31 104.67 2 33 12 1616.5 -24.07 31.21

I{30.O0 14 40 0 4666.56 22.34 195.21 232.95 69.61 15 57 47 4066,6 19.36 187.68
J10,00 3 8 | 1991.gO -29.79 21.08 234.18 107.60 3 41 13 1591.9 -27.10 12.93

|10.OO 15 44 44 4463;94 25.67 178.36 231.48 66.62 |6 59 8 3863.9 22.29 170.84

DIFFERENTIAL CORRIECTIONS MI0-COUR_E EXECUTION !(CURACY' 0RBIT DETERNINAT|ON ACCURACY

TOE -.1549 TRA -.3116 TC3 .3324 BAU .2|24 SGT 5_4.6 _ 501.2 S,G3 J56.8 ST 165.9 SR 312,3 SS _59.!
RO£ -.329! RRA .5041 RC3 ,2501 FAU .05983 RRT .3173 K_F -.5691 RTI r -.4751 CRT .6862 CRS -.7739 CST -.9740

FOE -.4727 FRA -.6709 FC3-I.3JSO BSP 1510 S_B 725.5 R23 -.1237 R13 -.6364 LSA 409.3 MSA 154.6 554 26.9

802 .3638 (3RA .4354 BC3 .4043 FSP -422 5G| 589,5 ,_2 423.0 THA 40.91 ELI 335.3 EL2 112,4 ALr 67.27

LAUNCH OATE FEB 28 1969 FLIGHT TINE 72.00 ARRIVAL OATE MAY 11 1969

Pt_LIOCFNTRIC CONIC OI$TANCE _0| ,602

RL 148.20 LAL -.00 LCL 159.23 VL 2g.167 GAL -10.84 ATL 89.64 HCA 91.16 SNA 133.03 ECC .21893 IN( .3553 V!

RP 108.57 LAP .36 LOP 250.39 VP 38.042 GAP -6.94 AZP 90.01 TAL _28.38 TAP 319.54 RCA J03.90 AFO 162.15 v2

RC 61 ,98J GL 1.59 GP 21.76 ZAL !57.18 ZAP 36,59 ET$ 310.18 ZAE J47.85 gT£ 33.29 ZAC 122.92 ETC 147.961 CLP

PLANE TOCENTRIC CONIC
C3 _,444 V_ 6.200 0LA 2.25 RAL 1.20 RAO 65_.5 VEL 12.642 PTH 2.29 VHP 5.985 0PA 33.12 RAP 29.41 ECC 1.6327
LNCH ATNTH LNCH TIME L-| T|ME IN| LAT |NJ LO_ |NJ RT ASC |NJ A2_4TH IN| TIME PC) C$T TIH IN| 2 LAT _NJ _ LONG

90.00 O 39 35 2446.10 -24.43 56,?O 234.48 104.78 I 20 2J 1846.1 -22.16 48.76

90.00 13 10 59 4950.62 21.69 2!6.35 232.96 71.34 14 33 50 4350.6 18.94 208.75

10(3.00 2 I 59 2180.35 -25.69 _.77 234.10 105.83 2 38 19 |560.5 -23.27 28.81

100.00 14 3! 17 4691.61 L_Z.93 196.84 232.49 70.27 15 49 29 41391.6 20.03 189.24

110.00 3 12 349 1959.LPZ -29.10 18.79 232.91 108.79 3 45 17 |359.2 -26.25 !O.76

110,00 15 37 8 4485.50 26.25 I79.77 231.O8 67.27 16 51 53 3885.5 22.94 172.J8

DIFFERENTIAL CORRECTIONS NIO-COUR,_ EYe.CUT,ON ACCURACY OR6IT 0ETERMINATION ACCURACY

TOE -.1494 TRA -.3162 TC3 .3270 BAU .2172 SGT 518.6 SGR 528.6 SG3 175.6 ST 164.0 SR 298.7 SS 292._'
ROE -,3084 RRA .3206 RC3 .2677 FAU .06574 RRT .3!85 RgF' -.62J7 RTF -.4441 CRT .6463 CRS -.7675 CST -.9685

FOE -,5648 FRA -.7554 FC3-1.4805 BSP 1551 5G6 740.5 R23 -.1336 R13 -.6604 LSA 418.3 HSA 160.9 SSA 27.0

BOE .3427 BRA .4_03 8C3 ,4226 FSP -481 S(;1 601.4 $G2 432.1 THA 46.70 ELI 320.2 EL2 116.8 ALF 67.27

30.065

34 ._6

-_.17

LAUNCH DATE FEB 28 1969 FLIGHT TIE 74.00 ARRIVAL DATE H_ 13 1969

HELIOCENTRIC CONIC

RL 14B.20 LAL -.00

RP IDB.60 LAP .17
RE 64.032 GL .76

PLANE TO(ENTR|C CONIC

C3 37.700 VHL 6.140

LN04 A_HTH LN_H T1t4_

_O.OO 0 46 fi

90.00 J3 2 26
I00.00 2 8 O

100.00 I4 2_ J2

110.00 3 17 33
IlO.O0 15 3O 7

0ISTANCE 208.285

LOL 159.2_ VL 28.246 GAL -10.75 AZL 89.83 HCA 94.34 _44 133.63 £CC .21517 INC .1677 VJ 30.065

LOP 253.57 VP 38.090 GAP -6.19 AZP 9_.01 TAL 2_9.38 TAP 323.72 RCA 104.67 APO 162.3_ v2 34.894

GP 23.22 ZAL 157.87 ZAP 40.38 ETS 352.62 ZAE 148.00 £TE 57.54 ZAC 121.57 ETC 147.6_ CLP -34.OZ

0LA 1.24 RAL .94 RA0 6568.5 VEL 12.612 PTH 2.29 VHP 5.658 DPA 34.19 RAP _B.00 ECC 1.6204

L-| T[H[ |NJ LAT _NJ LONG IN| RT A_ JNJ A;q4TH _NJ TIHE PO CST T[H |NJ 2 LAT IN| Z LONG

2409.71 -23.78 54,23 233.49 105.85 J 26 14 1809,7 -21.37 46.39

4977.12 22.26 218.09 232.66 72.03 14 25 23 4377.1 19.59 210.43

2145.48 -25.02 34.40 233.09 106.91 2 43 45 1545.5 -22.47 26.53

4716.58 23.49 198.48 232.2l 70.96 15 41 48 4|16.6 213.68 190.81

1927.74 -28.39 16.62 23_.84 J09.90 3 49 41 1327.7 -25.41 B.71

4507.09 26.81 181._0 250.84 67.95 16 45 14 3907.1 23.58 173.53

DIFFERENTIAL CORRECTIONS

70£ -.1465 7RA -.3259 TC3 .3139 8AU .2221
ROE -.2849 RRA .3382 RC3 .3094 FAU .07201

FOE -.6670 FRA -.8418 FC3-|.6535 BSP 1595

_OE .3203 _RA .4697 9C3 .4408 FSP -544

NI0-COUR$_ EXECUTION ACCURACY ORBIT DETERNINAT[ON ACCURACY

S_T 509.7 SGR 561.0 S_,3 195.7 ST 164.6 SR 282.4 SS _26.7

RRT .5035 RRF -.6724 RTF -.3973 CRT .5981 ORS -.7546 CST -.9616

SC,B 757.9 R_3 -.1344 R|3 -.6893 LSA 430.5 MSA 166.2 SSA 27.0

SGJ 615.0 SG2 443,0 THA 53.77 ELI _02.9 EL2 123.| ALF 66.69

L_UNCH DATE FEB 28 1969 FLIGHT TIHE 76.00 ARklVAL DATE HAY 15 1969

DZSTAN(E 214.935

LOL 159.23 VL 28.312 GAL -10.67 A/q. 90.02 H(_ 97.5| S_4A 134.13 £CC .21193 INC ,017! Vl 30.065

LOP 256,74 VP 38.129 GAP -5.48 A2'P 90.00 TAL 250.22 TAP 327.73 RCA 105.70 APO 162.55 V2 34.883

GP 24.78 2AL 15_.41 ZAP 44.39 ETS 334.77 2AE !48.15 ETE 42.35 2AC 120.01 £TC 147.5| CLP -3_.09

OLA .24 RAL .79 RAO 6568.4 VEL 12.586 PTH 2.28 VHP 5.367 DPA 35.24 RAP 26.30 ECC 1.6096

L-I T_I_ _NJ I._T IN| LONG |NJ RT AS(: _NJ AL_klTH JNJ TII_ PO CST TIM IN| 2 LAT !NJ Z LONG
2374.43 -23.10 51.87 232.6/} 106.85 I 32 26 1774.4 -20.57 44.11

5003.52 22.80 219.83 232.52 72.74 14 17 52 4403.5 20,22 212.10

2111.69 -24.34 32.13 232,26 107.92 2 49 3| 151|.7 -21.66 Z4.35

4741.49 24.03 L_0.13 232,09 71.67 15 34 43 4141.5 21.31 192.39

1897.27 -27.66 14.54 250.95 !10.93 3 54 26 1297.3 -24.56 6.74

4528.68 27.35 182.65 230.76 68.65 16 39 10 3928.7 24.20 174.89
MI0-COUR,_E EXECUTION ACCURACY CR_IT 0ETERt4INATION ACCURAC_

TC3 .2933 8AU .2283 5GT 498.6 SGR 599.3 SG3 217.0 ST 167,6 SR 263.0 $S 363.5

RE3 .3556 FAU .07860 RRT .2685 RR_ -.7200 RTF -.3334 CRT .5374 CRS -.7326 CST -,9533

FC3-I.8_70 BSP 1679 _ 779.6 1_3 -.1179 RI3 -.7_50 LSA 446,9 HSA 170.3 SSA 26.9

BE3 .4610 FSP -616 S_J 633.5 562 454.4 THA 62.28 ELI 282.B EL2 131.5 ALF 65.46

HELIOCENTRIC CONIC

RL 148.20 LAL -.OO

RP 108.64 LAP -.02

RC 66.13! GL -.09

PLANETOC£NTRIC CONIC

C3 37.043 VHL 6.086

LNCH A_4TH LN_H TZPlE
90.00 0 52 52

90.00 12 54 28

100.00 2 14 19

100.00 14 J_ 42

110.O0 3 _2 49

110.00 15 23 41

OIFF£RENTIAL CCRR_CTIONS

TOE -.1435 TRA -.33_J

ROE -.2576 RRA .3571

FOE -.781fl FRA -.9302

80£ .2959 8RA .4929

1978



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69

LAUNCH DATE FEB 28 1969 FLIGHT TIE 78.00 ARRIVAL DATE NAY 17 1969

HELIOCENTRIC CONIC

RL 148.20 L4L -.0(3

RP 108.67 L4P -,21

RC 68.274 GL -,98

PLAN[ TOCENTRIC CONIC

C3 36.455 VHL 6.038

LN_ ATNTH LNCH TIE L-I TIN[

90.00 0 59 59 2340.00

90.00 12 47 3 5029.86

100.00 2 20 59 2078.72

100.00 14 8 44 4766.38

;I0.00 3 28 26 1867.57

llO.O0 15 |7 46 4530.29

O IFF'ERENTIAL CORRECTIONS

TOE -.1500 TRA -.5612 TC3 .2619 6AU .2352
ROE -.2274 RRA .3759 Re3 .4053 F'AU .08517

FOE -,9021 FR1-1.O126 FC3-2.0_'Z7 8SP 1755

BOE .2724 I_q4 .5E13 8C3 .4823 FSP -685

0I$TANC£ 221.550

LOt. 159.23 VL 28.385 GAL -10.59 AZL 90.21 h_A 100.68 $NA

LOP 259.92 VP 38.159 GAP -4.80 A?P 89.96 TAL 230.91 TAP

GP 26.41 IlL. 158.81 lAP 48.58 rTS 336.91 ZAE 148.24 ¢TE

OLA -_74 RAL .76 RA0 6568.4 VEL 12.563 PTH 2.28 VHP

ZNJ "LAT |NJ LCI_ INJ RT A_ INJ A214TH INJ TINE

-22.40 49.59 232.04 107.79 1 38 59

23.32 221.58 232.53 73.47 14 10 55

-23.63 29.93 231.60 108.86 2 55 37

24.56 201.79 232.11 72.40 15 28 11

-26.92 12.55 230.24 111.90 3 59 34

27.88 184,1| 230.83 69.37 16 33 37

NXO-(.OUR,_E EXECUTION ACCURACY

SGT 487.6 .S_ 642.9 SG3 238.5

RRT .2016 RRF -.7625 RIT -.2383

SGB 806.9 R23 -.0853 RI3 -.7627

$G1 656.6 ,_2 466,2 THA 72.12

LAUNO.I DATE FEB 28 1969 FLIGHT TIE 80,00

HELIOCENTRIC CCNIC DISTANCE 228.1_

134.54 ECC .20912 INC .2119 Vl 30.065

331.59 RCA 106.41 4PO 162.68 V2 34.B75
47.73 ZAC 118.24 ETC 147.57 CLP -42.38

5.110 OPA 36.27 RAP 24.30 £CC 1.6000

PO CST TIN |NJ 2 L4T INJ 2 LONG
1740.0 -19.76 41.91

4429.9 20.84 213.79
1478.7 -20.83 22.25

4166.4 21.92 193.99

1267.6 -23.71 4.86

3950.3 24.82 176.27

ORBIT OETERNINATION ACCUR4CV
ST 175.9 $R 241.3 SS 400.1

CRT .4678 (RS -.6987 CST -.9463

LSA 467.7 HSA 172.6 SSA 26.7

• ELI 262.1 EL2 143.1ALF 62.26

ARRIVAL DATE M4v 19 1969

RL 148._ LAL -.00 LOL 159.23 VL 28.408 GAL -10.51 AZL

RP 108.70 LAP -.40 LOP 263.09 VP 38.181 GAP -4.16 A2'P

RC 70.456 GL -1.90 GP 28.12 ZAL 159.07 ZAP 52.95 ETS
PLANETOCENTRIC CX_NIC

C3 35.921 VHL 5.g93 OLA -1.7| RAL
LNCH A2'MTH LNCH TII,E L-I TIME INJ LAT

90.OO 1 7 28 2306.13 -21.68

9O.O0 12 40 7 3056.28 23.B2

1OO.OO 2 28 1 _46.31 -L_.90
100.00 14 2 16 4791.34 25.06

110.00 3 M 26 1838.40 -26,17

110.00 15 IE _D 4572.01 28.39
OIFFER1ENTIAL O3Rf_CTICN$

TOE -.1594 TRA -.3888 TC3 .LP2OO BAD .2442
ROE -.1938 PRA .3944 RE3 .4585 FAU .09160

FOE-1.0292 FRA-J.0876 FC3-2._76 BSP 1864

BOE .Z508 BRA .3538 BC3 .5085 r$_ -756

90.41H(_ 103.85 S_4A 134.87 ECC .20667 IN( .4075 Vl 30.065

89.90 TAL 231.44 TAP 335.29 RCA I07.00 APO 162.74 V2 34.862

339.09 ZAE 148._ ETE 53.67 74( 116.28 ETC 147.81CLP -46.91

•83 RA0 65_.4 VEL 12.542 PTH 2.27 VHP 4.889 OPA 37.26 RAP 22.01 ECC 1.5911

INJ _ INJ RT A,_ INJ AZNTH INJ TIE PO CST TIN INJ 2 LAT INJ 2 LONG

47.37 231.55 108.68 1 45 54 1706,1 -18.93 39.77

223.38 232.67 74.22 14 4 24 4456.3 21.43 215.50

27.80 231.09 109.76 3 2 7 1446.3 -_0.00 20,21

2I_3.48 231.28 73.15 15 22 7 4191.3 22.51 195.60

10.62 229.69 112.82 4 5 4 1238.4 -22.85 3.04

185.59 2_1,04 70.11 16 26 32 3972.0 25.42 177.68

NI0-(,_UR,_' EX_CuTICN ACCORACY ORBIT OETERNINATION ACCURACY

S_T 4_O,7 _ 691.8 ._3 2_0.0 ST 189.0 SR 217,5 $$ 437.3

RRT .0989 RRF -.7997 RTF -.1114 CRT .3821CRS -.6458 CST -.9409

S_ 842.4 R_3 -.0389 RI3 -.7994 LSA 493.6 NSA 173.2 SSA 26.5

5(.1 694.9 S(;2 476.2 THA 82.56 ELI 241.4 EL2 157.4 _LF 55.12

L_UNEH D_TE FEB 26 1969 FLIGHT TIN_ 82.00 ARRIVAL D_T£ M_Y 21 1969

HELIOCENTRIC CONIC 0ISTANE£ 234.672

RL 148.L_] LIL -.DO LOL 159.23 VL 28.440 GAL -10.43 AZL 90.61H_A 107.02 ,S_A

RP 108.73 L_P -.58 LOP 266.26 VP 38.197 GAP -3.55 ATP 89.82 TkL 2_1.83 TAP

RE 72.672 GL -2.86 GP 29.87 ZAL 159.19 ZAP 57.46 ETS 341.35 ZAE 147.96 ETE
PLANETOCENTRIC CONIC

C3 35.431 VHL 5.952 OLA -2.68 RAL

LN(J-I lZNTH LNCH TINE L-I TINE

90.00 1 15 23 2272.53

90.OO 12 33 36 5082.94

IOO.O0 2 35 28 2014.17

IDO.O0 13 56 12 4816.54

llO.OO 3 40 51 I_09.§2

liD.DO 15 7 19 4593.95

DIFFERENTIAL CORR_CTICN$

TOE -.1738 TRA -.4218

ROE -.1557 RRA .4125

FDE-J.1622 FRA-J.1536
802 .2333 8RA .5900

LAUNCH DATE FEB 28 1969

HELIOCENTRIC C_NIC

RL 148.L>O.L/L -.00

RP 108.76 LAP -.77

RC 74.919 GL -3,87

PL/NETOCENTRIC CONIC
C3 34.976 VPfL 5.914

LN(J,,I A2"NTH LNCH TIME
90.00 1 23 47

gO.O0 12 27 26

1(30,00 2 43 25

1DO.DO 13 50 29
110.OO 3 47 44

IIO.O0 15 2 40

DIFFER1ENTIAL CORRECTIONS

7O£ -.1959 TRA -.4622 7C3 .1037 BAU .2721

RO£ -.1152 _A .4279 R(_ .3726 FAU ,10_04

FOE-1.2920 FRA-J.2005 FC3-2,5506 B,_o L_

BOE .2273 BRA .6298 BC3 .5819 ¢SP -894

135.12 ECC .20451 INC .6083 Vl 30.065

338.85 RCA 107.49 APO 162.75 v2 34.853

60.09 ZAC 114.15 ETC 148.24 CLP -51.66

1.00 RAO 6568.4 VEL 12.522 PTH 2.27 VHP 4.703 0PA 38.17 RAP 19.44 ECC 1.5831

|NJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG

-20.93 4_.19 231.22 109.52 1 53 15 1672.5 -18.08 37.67

24.30 225.16 232.96 75.00 13 58 19 4482.9 22.01 217.24

-22.i4 25.71 230.74 110.61 3 9 3 1414.2 -19.14 Aft.20

25.55 205.19 232.58 73.93 15 16 29 4216.5 23.10 197.25

-23.39 8.73 229.29 113.69 4 II 0 1209.5 -21.97 1.15

28.89 187.10 231,_ 70.88 16 23 53 3994.0 26.01 179.11
HID-COURSE EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TC3 .1682 BAU .2566 SGT 483.0 _ 745,9 SG3 280.9 ST _07.1 SR 192.4 SS 475.6

Re3 .5130 FAU .09773 RRT -.0382 RRF -.8318 RTF .0444 CRT .2671ER$ -.5610 CST -.9377
FC3-2.3880 8SP 2030 SGB 888.6 R23 =0101 R13 -.8319 LSA 525.2 HSA 172.2 SSA 26.3

8C3 .5418 FSP -831 S_1 746.3 _,2 482.4 THA 92.43 ELl 225.8 EL2 170,1 ALF 37.3?

FLIGHT TII_ 84.00 ARRIVAL 0ATE N4Y ?3 1969

OISTANCE 241.179

LOL 159.23 VL 2_.462 GAL -10.34 AZL 90.82 PEA 110.19 ,T_A 135.30 ECC .20259 IN( .8160 vj 30.065

LCP 269.42 VP 38.205 GAP -2.96 A5'P 89.72 TAL 232.07 TAP 342.26 RCA 107.89 APO 162.71 v2 34,844

GP 31.65 ZAL 159.17 ZAP 62.07 ETS 343.75 ZAE 147.45 ETE 66.85 ?AC 111.88 ETC 14fl.86 CLP -56.61

DLA -3._6 RAL 1.28 RAO 6568.4 I/EL 12.304 PTH 2.26 VHP 4.552 0PA 39.01 RAP 16.64 ECC 1.5756

L-I TINE INJ LAT INJ LONG INJ RT A_( INJ ATNTH INJ TIN_ PO C$T TIM INJ 2 LAT INJ 2 LONG
2238.89 -20.15 43.03 231.02 110.35 2 1 6 1638.9 -17.20 35.59

5110.06 24.77 LP'ZT.OJ 233.37 75.82 13 52 36 4510,1 22.58 219.03

I_2.01 -21.38 23.65 230.53 111.43 3 16 27 1382.0 -18.26 16.?2

4842.17 26.02 206.95 233.01 74.74 15 11 11 4242.2 23.67 198.94
1780.65 -24,59 6.88 229.04 114.53 4 17 25 1180.7 -21.07 359.49

4616._9 29.38 188.66 231.86 71.68 16 19 36 4016.3 26.60 180.58

NI0-(CUR,_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S(,T 50_.4 S(,R B02.3 ,%3 299.6 ST 232.7 SR 168.5 SS 512.4

RRT -.2038 RRF -.8582 RI_ .224! CRT .1142 CRS -.4293 CST -.9378

946.6 R_3 .0526 RI3 -.8580 LS_ 561.8 NSA 169.6 SS_ ?6.0

SGI 812.5 ,$G2 485.6 THA 101.39 ELI 234.3 EL2 166.2 4LF 9.58

1979



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,

LAUNCH 0ATr FEE 28 1969

Ht[L IOClrN TR] C C(_lqI C

RL 148.20 LAL -.00

RP 108.78 LAP -.95

R( 77.194 GL -4.93

PLANE TOCENTRIC CONIC

C3 34.55Z VHL 5,87B

LNCH AZNTH LNCH TIME

90.00 I )Z 44

90.00 IZ 21 31

100.00 2 51 54

100.00 13 45 3

I10.00 3 55 8

110.00 14 58 IB

FLIGHT TIIAE B6.00

01STAN(E 247.650

LOL 159.23 VL 28.476 GAL -10.26 AZL 91,03 HCA 113.35 S_4A

LOP 272.59 VP 38.208 GAP -2,41 AZP 89.59 TAL 232.18 TAP
GP 33.42 ZAL 159.00 ZAP 66,73 F'T$ 346.29 ZAE 146.62 ETE

DLA -4.65 RAL | .66 RAO 6568.4 VEL J2.487 PTH 2.26 VHP
L-! TINE |NJ LAT |NJ LONG IN! RT ASA_ IN! A2'NTH IN! TIME

2204.86 -19.33 40.87 250.97 Ill.J0 2 9 Z9
5i31.92 25.22 228.93 233.92 76.68 13 47 9

1949.51 -20.53 21.5B 250,46 112,21 3 24 23

4868,51 26.48 208.77 233.58 75.59 13 6 I1

1751.54 -23.75 5.03 228.93 115.34 4 24 20

4639.24 29.86 19(3.27 232.48 72.33 li 15 37

ARRIVAL 0ATE NAY 25 J969

135.41ECC .20088 INC 1.0321 V! 30.065

345.33 RCA 106.21APO 162.61 v2 34.835

73,78 ZAC 109.52 ETE 149.66 /LP -61.75

4.A35 DPA 39.75 RAP 13.64 ECC 1.5686

PO C$T TIM IN! 2 LAT |NJ Z LONG
1604.9 -16.29 33.51

4337.9 23.14 220.88

1349.5 -17.34 14.24

4268.5 24.24 200.69

1151.5 -20.14 357.74
4039.2 27.18 162.1!

DIFFERENTIAL COR_CTION$ NI0-(,OUR._ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE -.2250 TRA -,5073 T(3 .0288 BALi .2919 SGT 543.9 SGR 86|.1 SG3 316,3 ST 265.0 SR 148.3 $5 549.5
ROE -.0709 _RA .4409 RC9 .6313 FAU .10793 RRT -,9711 _ -._IO1 _I'F' .3920 CRT -.1036 CRS -.2202 (ST -.9401

r0E-1.4202 FRA-I.2311 FC3-2.6942 BSP 2478 SG8 |018.2 1_3 .0849 RJ3 -.8795 LSA 605.0 NSA 165.8 SSA 25.6

BOE .2359 _A .6721 BE3 .6319 FSP -997 SGI 899.1 SG2 489.5 THA 108.95 ELI 265.7 EL2 147.2 ALF 17fl.Z!

LAUNOI DATE FEB 28 1969 FLIGHT TIME 88.130 ARRIVAL DATE MAY 27 ! 969

HELI_ENTR|C CONIC 0JSTANC[ 254.O85

RL 148.20 LAL -.00 LQ. 159.23 VL 28.485 GAL -10.17 A2'l. 9i.26 H_ 1J6.92 .94A 135.46 _CC .J9933 I_ J .2586 Vl 30.065

RP 108.81 LAP -1.13 LOP 279.76 VF' 38.21_3 GAP -1.88 A2'P 89.44 TAL 232.15 TAP 348,67 RCA 108.46 APO 162,46 V2 34.8_7
RE 79.493 GL -6.09 GP 33.17 ZAL 15B,69 ZAP 71.40 ET$ 348._J ZA£ 145.46 _TE 80.68 ZAC 107.11ETC |50.61CLP -67.03

PLANETOCENTRIC CONIC

C3 34.155 VHL 5.844 DLA -9._ RAL 2.19 RA0 6968.3 VEL 12.471 PTH 2.26 VHP 4.392 OPA 40.40 RAP IO.53 ECC 1.56_!
LNO4 A2"NTH LI_ TINE L-I TINE IN! taT JNJ _ _NJ RT A_,C IN! AZIATH IN! TIIAE PO C$T TrM IN! 2 LAT IN! 2 LONG

90.00 I 42 21 2170.09 -1B.46 98.68 231.09 111.86 2 18 31 1_70.1 -15.34 31.40

90.00 12 15 47 5166.89 25.66 2_.94 234,61 77.99 13 41 54 4566.9 23.69 222.82

1013,00 3 1 1 1916.33 -19.67 19._0 230.92 112.98 3 32 57 J316,3 -16.39 12.24
lO0.O0 13 39 48 4895.85 26,93 210,68 234.29 76.50 15 J 24 4295.9 24.80 202.53

110.00 4 3 8 1721,87 -_.88 3.17 L_'4B.99 116.12 4 31 50 1121.9 -19.1B 355.98
110.00 14 54 11 4663.07 30.33 19J.97 233.24 73.43 16 11 54 4063.1 27.77 183.7l

D|_FERIENTIAL _CT|CN5 NI0-CO,IRSIE EXECUTION ACCURACY ORBIT 0ETERNfNAT]ON ACCURACY

TOE -,2632 TRA -._38i fC9 -.0381 BAU ,319| SGT 611.J _ 917,7 5G3 376.8 ST 306.3 SR 137.0 SS 583.B

ROE -.0250 RRA .4488 RC3 .6877 FAU .11061 _T -.51_N_ RRF -.8976 R'rF .3504 CRT -,3716 CRS ,0651 CST -._443

r0£-!.5358 FRA-J.2348 FC3-2.8037 8SP _763 SC_ 1102.6 R_3 .1086 R13 -.8_64 LSA 653.3 NSA 161.0 SSA 25.2

_32..2644 _RA .7161 _C3 .6901 F._k_ -1001 SGJ _¢JO.g S_2 463.6 THA 115.6_ ELI 3J1.3 EL2 125.2 ALF 168.71

FLIGHT TII_ 90.00 ARRIVAL DATE

01STANCE 260.485

L_- 159.23 VC 28.482 GAL o10.07 _ZL 91.50 H_A 119.68 SM_ 135.45 ECC .19791 INC 1.4980 VJ 30.065

LOP 278.92 VP 38.198 GAP -1.37 AZP 89.26 TAL 232.01 TAP 351.69 RCA !08.64 APO 162.26 VZ 34.820

GP 36,89 ZAL 158.22 ZAP 76,00 ET$ 351.87 ZAE 143.98 ETE 87.35 ZAC 104.69 ETC 151,69 CLP -72.40

0LA -6.71RAL 2.74 RAO 6568.3 VEL 12.436 PTH 2.25 VHP 4.302 OPA 40.96 RAP 7.35 EEC 1.5560

L-I Tilt[ IN! LAT IN! LONG IN! RT A._ IN! A_I_ATH IN! TIM_ PO EST T1_ IN! 2 LAT IN! 2 LONG

2134.17 -17.54 36.43 231,27 112.59 2 28 18 1534.2 -14.33 29.25

5197.30 26.09 233.06 23_.44 78.58 13 36 44 4597.3 24.25 224.88

1882,09 -18.74 17.38 230.73 113.72 3 42 15 |282.1 -15.3B lO.20

4924.61 27.37 212.70 235.J4 77.48 14 56 44 4324.6 25.37 204.47

1691.34 -21.95 1.28 229.11 116.89 4 39 59 1091.3 -18,16 354.20

LAUNCH DATE FEB 28 t9_9

HELIC(ENTRIC CONIC

RL |48.20 LAL -.00

RP 108.83 LAP -1.30

RC 81.813 GL -7.25

PLANET(_ENTRIC CONIC

C3 33.786 VHL 5.813

LNO-I ATNTH LN_H T_1,4_

_(3.00 J 52 44
90._0 12 10 7

lOO.O0 3 10 53

100.00 13 34 39

110.00 4 11 48

NA_ 29 1969

110.00 14 50 13 4688.13 30.81 193.76 234.15 74.40 16 8 21

DIFFERENTIAL (,DIreCTIONS MID-(J_UR,_ E_[CUTION ACCURACY

TD_ -.3100 TRA -.6116 TC3 -.1543 BAU .3423 SGT 702.9 _ 972.7 SG3 337.9

ROE .0237 RRA .4524 RC3 .7420 FAU .11242 RRT -.6394 RRF -.9119 RTF .6655

FOE-I.6424 FRA-I,21BI FC3-2,B_O8 B.SP 3111 _ 1_00,1 _3 ,1257 R13 -,9100

BOE .3110 BRA .7607 BC3 .7979 FSP o1041 _1 1099.9 SG2 4_.0 THA 121.25

LAUNCH DATE FEB 28 19_9 FLIGHT T|ME _'_.OO

H_LI_ENTRIC (CNIC OlSTM_E 266,851
RL 148.2'0 LAL -.{X_ LOt. 199.23 Vl. 2_.475 GAL -.-9,97 A?L 91.75 _ 122.84 5HA

RP 108.85 LAP -|.47 LOP 282.08 VP _.186 GAP -.89 AZP B�,0_ TAL 23J.75 TAP

RC 84.i53 GL -8.53 GP 38.3_ ZAL 197.60 ZAP 80.49 ET$ 354.90 ZAE 142.20 ETE

PLANETC_ENTRIC CONIC

C3 33.448 './HI. 5.783 OLA -7.81RAL 3.44 RAO 6_,3 VI_L 12.443 PTH 2.2_ VHP

LNO4 A2'NTH L.NO_ TIME L-I TJlqE IN! LAT IN! LONG _NJ RT AS( IN! A2MTH _NJ T_14[

90.00 2 4 2 2096.66 -16.94 34.19 251._ 113,31 2 38 58
90.00 12 4 24 5229.75 26.50 239.35 236.43 79.65 13 31 34

I00.00 3 21 345 1846,38 -17.75 13,19 231,08 114.45 3 52 23

100.00 13 29 30 A959.26 _7.BO 214.88 236.15 7_,55 14 52 6

110.00 4 2J 16 1659.99 -20,96 359.35 2"_.42 117.6A 4 48 35

110.00 14 46 20 4714.81 31,28 193,70 233.23 75.45 16 4 55

OIFFERENTIAL CCIRR_CTION5 MIO-COIJR,S[ [X[CUTICN ACCURACY

TI_ -.3670 TRA -.6674 TC3 -.29_5 BAU .3719 .%T 817.1 SG_ 1020.8 SG3 341.8

RO_ .0728 _RA ,44B8 R(_ .7202 FAU .1129| RRT -.7194 _ -.2232 RTF .7474

F02-1.7289 FRA-I.1727 FC3-2.9121B_}P 3476 SG_ 1307.6 R23 .139_ R13 -.9204

_O[ .3742 _RA ,8042 BC3 .8317 FSP -lOf17 ,%1 1218.0 5(,2 475.7 THA 126.34

4088.1 28.36 165.42

ORBIT OETERNINATTON ACCURACY

ST 339.6 SR 139.1SS 617._

CRT -.6425 CRS .3861CST -.9493

LSA 709.1NSA !55.7 $SA 24.7

EL1 367.9 EL2 103.1ALF 164.66

ARRIVAL 0ATE NAY 31 1969

135.39 ECC .19661 I_< 1.7527 Vl 30.065

354.58 RCA J08_77 APO 162,01 v2 34.813
93.66 ZAC 102,33 ETC 152.86 CLP -77.8!

4.285 0PA 41.45 RAP 4.19 ECC 1.5505
PO CST TIM IN! 2 LAT IN! 2 LONG

1496.7 -13,25 27.02

4629.? 24.81 227.09

1246.4 -14.30 8.09
4355.3 25.94 206.57

1059.6 -17.09 352.36

4114.B 28.96 187.26

(_BIT DETERNINATION ACCURAC_

ST 415,2 _R 155.2 SS 648.4

CRT -.6292 ERS .6389 CST _.9545

LSA 770.5 MSA 150.0 55A 24.1

ELl 435,4 EL2 82.7 ALF t62.11

198O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69)

LAUNCH CATE FEB _B 1969 FLIGHT TIM_ 94.00 ARRIVAL 0ATE JUN Z 1969

HELIOCENTRIC CONIC

RL ]48.Z0 LAL -.O0

RP ]08.87 LAP -1.64

RE 86.508 GL -9.92

PLANE TOCENTRIC CONIC

C] 33.149 VHL 5.7_8 CLA -6.97 RAL

LNCH AZHTH LNCH T|ME L-I TIN_ INJ LAT

90.00 2 16 24 2057.02 -15.46

90.00 II 58 31 5264.86 26.91

100.00 3 33 22 1806.72 -16.67

100.00 13 24 14 4968.39 26.23

I10.O0 4 31 38 1626.24 -19.69

110.00 14 42 27 4743.64 31.75

0IFFEENTIAL CCRECTI_S

TOE -.4340 TRA -.7229 TC3 -.3705 BAU .4043

RDE .1240 RRA .4396 RC3 .6335 FAg .11126

FOE-1.8022 FRA-I.IOt_ FC3-2.9056 BSP 3893

e0E .4513 BRA .6461 BC3 .9122 FSP -1068

DISTAN(E 273.164

LOL 159.23 VL 26.462 GAL -9.86 AlL 92.03 H(A 126.00 S#4A 135.29 EC( .1954] INC 2.0261 Vl 30.065

LOP 265.25 VP 38.171 GAP -.43 AZP 86.81 TAL 231.38 TAP 357.37 RCA 106.85 APO 161.73 V2 34.807

GP 40.15 ZAL 156.81ZAP 84.80 ITS 358.09 ZAE 140.17 ETE 99.48 ZAC 100.05 ETC 154.07 CLP -83.19

4.25 RAO 6368.3 VEL 12.431PTH 2.25 VHP 4.299 0PA 41.89 RAP 1.10 ECC 1.5456

INJ LONG INJ RT A._ INJ A2'NTH |NJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

31.75 232.17 114.02 2 50 41 1457.0 -12.06 24.69

237.84 237,59 80.83 13 26 16 4664.9 25.37 229.51

12.91 231.59 115.17 4 3 31 1208.7 -13.]4 5.90

217.25 237.34 79.72 14 47 22 4388.4 26.52 208.86

357.35 229.88 118.39 4 58 45 1026.2 -15.94 350.46

197.81 236.49 76.62 16 I 30 4143.6 29.39 189.27

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S(.T 948.1 _ 1064.2 S(,3 341.9 ST 484.2 SR 183.6 55 678.6

RRT -.7783 RRF -,9326 RTF .8036 CRT -,9302 CRS .8010 CST -.9597

1425.3 R23 .1507 RI3 -.9287 LSA 841.0 NSA 144.4 SSA 23.4

$61 1345.3 S(12 470.9 THA 150.77 ELI 513.9 EL2 63.5 ALF 160.26

LAUNCH DATE FEB 28 1969 FLIGHT TIN[ 96.00 ARRIVAL 0ATE JUN 4 1969

H[LIOCENTRIC CONIC

RL 148.20 LAL -.OO
RP 108.89 LAP -I.BO

RE 88.877 GL -11.42

PLANETOCENTRIC CONIC

C3 32.900 VHL 5.736

LNCH AZMTH LNCH TINE

gO.O0 2 30 4
90.00 I1 52 17

100,00 3 46 21

]OO.O0 13 18 41

110.OO 4 43 6

110.00 14 38 26

0ISTAN(E 279.484

LOL 159.23 VL 28.443 GAL -9.75 AZL 92.32 H(A 129.15 S_A 135.]5 ECC .19428 INC 2.3223 VJ 30.065
LOP 288.41 VP 38.15_ GAP .OI AZP 8B.53 TAL 230.91 TAP .06 RCA 108.89 APO 161.40 v2 34.802

GP 41.72 ZAL 153,86 ZAP 88.88 ETS 1.41 ZAE 137.94 ETE 104.78 ZAC 97.89 ETC 155.29 (LP -88.50

OLA -10.21 RAL 5.18 RAO 6368.3 VEL 12.421 PTH 2.24 VHP 4.344 0PA 42.33

L-I TI_ INJ LAT INJ LONG INJ RT A._ INJ A2'NTH INJ TIN[ PO CST TIH

21314,64 -14.27 29._0 232.88 114.72 3 3 39 1414.6

5303.42 27.30 _40.59 2_8.95 82.16 13 20 41 4703.4

1768.54 -15.49 10.51 232,28 115.89 4 15 50 1168.5

5024.75 28.64 219.87 238.'P'Z B1.05 14 42 26 4424.6

1390.83 -|8.73 355.L_6 230.52 119.13 5 9 37 99(3.8
4775.23 32.23 L_X_.15 2_7.95 77.93 15 58 I 4175.2

OIFFERKNTIAL CORRECTIONS

TOE -.5116 TRA -.7762 TO3 -.4853 8AU .4384

ROE .1815 RRA .4291 RC3 .8704 FAU .10867

r0E-1,8763 FRA-l.0442 FC3-2.8593 8SP 4354

BOE .5429 BRA .8869 8C3 ,9966 FSP -1071

HI0-COURS_ EXECUTION ACCURA(_

SGT 1091.9 SGR 1104.3 SG3 339.0

RRT -.8227 RK_ -.9408 RTF .6449

sr_ 1532.9 R23 .1573 RI3 -.9359
•%1 1482.5 ,T._2 462.4 THAJ 34.61

RAP 356.13 ECC 1.5414

INJ 2 LAT INJ 2 LONG

-10.62 22.23

25.93 232.19

-11.89 3,58

27.10 211.41

-14.70 348,46

_O.23 191.5]

CRSIT OETERNINATION ACCURAC_

ST 563.3 SR 225.5 55 714.4
CRT -.9766 CRS .8953 CST -.9649

LSA 926.6 HSA 139.2 SSA 22.2
ELI 605.1 EL2 45.2 ALF 158,53

LAUNCH DATE FEB _8 1969 FLIGHT TIN[ 98.00 ARRIVAL CArE JUN 6 1969

HELIOCENTRIC CONIC DISTAI_E 265.753

RL 148.20 LAL -.DO LOt. 159.23 VL 28.420 GAL -9,63 AZL 92.65 HCA 132.3] _A

RP 108.90 LAP -1.96 LOP 291.57 VP 38.131 GAP .43 AZP 88.22 TAL 2_0.34 TAP

RC 91.256 GL -13.07 GP 43.26 Z4L 154.71 ZkP 92.67 ETS 4.85 ZAE 135.56 ETE

PLANETO(ENTRIC CONIC

C3 32.734 VHL 5.720 CLA -11.55 RAL 6.25 RA0 6_66.3 VEL 12.413 PTH 2.24 VHP 4.420 0PA 42.60 RAP 355.29 ECC 1.5384

LNCH AZMTH LNCH TIN[ L-I TrN[ ]NJ LAT INJ LONG INJ RT A,_ INJ A_MTH INJ TJN[ PO CST TIN INJ 2 LA T INJ 2 LONG

90.00 2 45 21 ]966.76 -12.95 26.48 233,_ 11_.41 3 18 10 1368.6 -9.42 19.58

90.00 II 45 31 5346.44 27.66 243.69 240.53 83.66 13 14 36 4746.4 26.49 235.22

100.00 4 O 51 1725.18 -14.19 7.95 233.17 !16.59 4 29 36 1125.2 -10.5t 1.]0

IO(3.OO 13 12 42 5065.26 29.03 222.82 240.34 82,55 14 37 7 4465.3 27.70 214.27

liD.DO 4 55 53 1552.85 -17.46 353.05 231.35 119.87 3 21 45 932.9 -13.35 346.35

110.OO 14 34 10 4810.35 32.70 _02.79 _39.66 79.42 15 54 L_3 4210.3 30.89 194.O3

OIFFERENTIAL CORRECTIONS NIO-COL_ £_ECUTION ACCI_ACY ORBIT OETERt4INATION ACCURACY

TOE -.6014 TRA -.82(_3 TC3 -.6019 BAU .4717 S_T 1243._ _GR 1123.3 _3 3_8.2 ST 653.9 SR 260.7 SS 732.0

RCE .2277 RRA .3990 RE3 .6948 FAU .10424 RRT -.8470 RR_ -.9463 RTF .8686 CRT -.9918 CRS .9394 CST -.9688

FOE-1.8901 FRA -.9198 FC3-£.7587 8SP 4767 S_ 1678.3 R23 .1708 R13 -.9395 LS_ 1006.4 MSA ]34.7 5SA 21.3

80E .6431BRA .9173 8C3 1.0784 FSP -1037 S_1 1613.6 S_2 461.3 THA 138.41 ELI 703.3 EL2 30.9 ALF 158.38

134.96 ECC .19323 INC 2.6462 Vl 30.065

2.65 RCA ]08.89 _PO 16].04 v2 34.797

109.52 ZAC 95.87 ETC 156.48 CLP -93,67

LAUNCH CATE FEB 28 1969 FLIGHT TINE 100,00 ARRIVAL C_TE JUN 8 1969

H_LIO(ENTRI( CONIC

RL 148..-_0 LAL -.00

RP 108.92 LAP -2.11

RC 93.644 6L -14.89
PLANETC(ENTRIC CONIC

C3 32.615 VHL 5.711

LNCH AZHTH LN_H TINE

90.00 3 2 36

90.00 11 37 57

lOO.OO 4 17 11

I(3(3.OO 13 6 3

110.OO 5 10 13

1:0.00 14 29 30

DIFFERENTIAL CORRECTIONS

TOE -.7039 TRA -.8695 TO3 -.7164 BAU .5054

RD£ .2806 RRA .3674 RC3 .9111 FAU .09884

ro£-1.9070 FRA -.8027 FC3-2,6236 8,SP 5211

_E .7577 _RA .9440 _C3 1.1590 FSP -998

OISTAI_E 29!.991
LOt. 159.23 VL 28.392 GAL -9.50 AZL 93,00 H_A 135.46 SI4A 134.75 ECC .19224 INC 3.0043 V] _.065

LOP 294,73 VP 38.107 GAP .83 AZP 87.86 TAL 229.69 TAP 5.15 RC_ 108.65 APO 16(3.65 V2 34.793

GP 44.81 ZAL 153.37 lAP 96.15 ETS 8.40 Z_E 133.07 ETE 113.74 7A( 94.0J £TC 157.62 CLP -98.68

OLA -13.02 RAL 7.46 RAO 6568.3 VEL 12.409 PTH 2.24 VHP 4.529 _PA 43.35 RAP 35_.60 ECC 1,5368
L-I TIN[ [NJ LAT INJ LONG _NJ RT A,_ [NJ A214TH INJ TIN[ PO CST T|H INJ _ LAT INJ 2 LONC

1916.43 -11.46 23.54 234,96 116.07 3 34 34 1318.4 -7.86 16.71

5395.24 27.97 247.2_ 242.37 85.42 I] 7 52 4795.2 27.05 238.68

1677.80 -12.73 5.19 234.31 117.28 4 43 9 1077.8 -8.97 356.42

5111.12 29,39 226.18 _4_.2_ 84,28 14 31 14 4511.J 28.29 217.55

1511,69 -16.05 350.70 _3_.42 12_.60 5 35 25 911.7 -11.87 344.08

4649,99 33.15 205.79 241.66 81.14 15 50 20 4250,0 31.57 196.92

NIO-COURSE EXECUTION _CCURACY ORBIT OETERI4INATION ACCURACY

S_T 1403.5 _;R 1142.5 S_,3 315.4 ST 755.9 SR _O5.1 SS 755.6

RRT -.8662 RRF -.9519 RTF .8868 CRT -.9974 CR$ .9665 CST -.9726

$6_ 1809.8 f_ .1811 R13 -.942R LSA 1103.6 M5_ 131.2 SSA 19.9

S_I 1751.0 _2 437.6 THA 141.73 ELl 814.9 EL2 20.6 ALF 156.06

1981



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH DATE FEB 28 1969

HELIOCENTRIC CONIC

RL |46.Z0 LAL -.l_]

RP 108.93 LAP -2.25

RC 96.038 GL -16.91

PLANE TOCENTRIC CONrC

C3 32.638 VHL 5.713

LNCH AZMTH LN(H TIM_
90.00 3 22 20

90.00 II 29 12

I00.00 4 35 49

100.00 12 58 24

110.00 5 26 30

110.00 14 24 12

FL|GHT TI_ 102.00 ARRIVAL GATE JUN ID 1969

LOL IS9,23 VL 28.361 GAL

LOP 297,89 VP 38.060 GAP

GP 46.41ZAL 151.79 2AP

DISTANCE 298.20[3

-9.37 42L 93.40 HCA 138.61 SMA 134.51 ECC .19130 INC 3.4046 VI 30.065
1.21AZP 87.44 TAL 228.96 TAP 7.57 REA 108.77 APO 160.24 V2 34.789

99.26 ETS 12,06 ZAE 130.48 ETE 117.45 2AC 92.30 ETC J58.69 CLP-IO].50

DLA -14.63 RAL 8.84 RAD 6566.3 VEL 12.410 PTH 2.24 YHP 4.671 DPA 44.01 RAP 350.03 ECC 1.537!

L-Z TIME INJ LAT INJ LONG INJ RT AS( INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

|862.44 -9.76 20.30 236.44 116.71 3 53 23 1262.4 -6.10 13.53
5451.59 28.21 251.33 244.52 87.47 13 0 3 4851.6 27.56 242.72

1625.34 -11.07 2.18 235.75 117.94 5 2 55 1025.3 -7.25 355.48

5163.92 29.69 230.08 244.42 86.31 14 24 28 4563.9 28.86 221.37
1466.60 o14.47 348.16 233.77 121.31 5 50 57 866.6 -10.22 341.64

4895.43 33,57 209.27 244.D0 83.16 15 45 48 4295.4 32.26 200.28

DIFFERENTIAL CORRECTIONS HID-COURSE [Y_CUTION ACCURACY

TOE -.8213 TRA -.9051 TC3 -,6257 BAU .5389 SGT 1564.8 SGR 1154.0 S_3 3(_3.1

ROE .3363 RRA .3298 RE3 .9|84 FAU .09264 RRT -.8797 RRF -.9567 RTF .9000

F02-1.9128 FRA -._106 FC3-2.4572 BSP 5680 _ 1944.3 R23 .1911 R13 -.9455
_E .8874 8RA .9633 Be3 ].2350 FSP -955 SGI 189(3.5 SG2 454.3 THA 144.68

LAUNCH DATE FEB 28 1969 FLIGHT TIME 104.00

HELIOCENTRIC CONIC 0ISTANCE 304.380
RL 148,20 LAL -.00 LOL 159.?3 VL 28.326 GAL -9.23 AZL 93.86 HCA 141.76 S_A 134.24 ECC

RP 108.94 LAP -2.39 LOP 301.05 vP 38.052 GAP 1.58 AZP 86,97 TAL 228.14 TAP 9.90 RCA

RE 98.436 GL -19.17 GP 48.10 2AL 149.95 ZAP 101.99 ETS 15.84 2AE 127.81ETE 1L:_.71 2AC

PLANETOCENTRIC CONIC
C3 _2.827 VHL 5.730 OLA -16.42 RAL 10.41 RA0 6568.3 VEL 12.418 PTH 2.24 VHP 4.851 0PA
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,SC iNJ A2'NTH INJ TIME:

90.00 3 45 19 1799.02 -7.80 16.67 238.31 117.31 4 15 18

90.00 11 18 45 5517.93 28.32 256.18 247.02 89.89 12 50 43

100.00 4 57 25 1566.37 -9.17 358,83 237.57 118.58 5 23 31

100.00 12 49 19 5225.82 29.87 254,67 247,00 88.72 14 16 25

110.OO 5 45 12 1416.64 -12.68 345.39 235.48 122.01 6 8 49
110.00 14 18 1 4946.31 33.93 213,36 246.76 85.56 15 40 30

OIFFERENTZAL CORRECTIONS HI0-C.CUR$_ _X£CUTION ACCURACY

TOE -.9562 TRA -.9302 TC3 -.9261 BAU .5708 SGT 1726.6 5GR 1156.5 SG3 28| .B
ROE .3934 RRA .2839 RE3 .9132 FAU .08554 RRT -.8883 RRF -.9609 RTF .9094

FOE-1.9031 FRA -.fl508 FC3-2.2560 BSP 6128 SGB 2078.| R23 .L_19 RI3 -.9473

802 1.0340 BRA .9726 BE3 1.3006 FSP -897 SGI 2028.3 SG2 452.1 TH4 147.43

ORBIT DETERMINATION ACCURACY

5T 870.9 SR 353.9 SS 779.6
CRT -.9978 CRS .9819 CST -.9760

LSA 1214.3 HSA 128.9 SSA 1B.3

ELI 939.8 EL2 21.6 ALF 157.92

ARRIVAL DATE JUN 12 1969

.19042 INC 3,8583 Vl 30.065

108.68 APO 159,80 V2 34.787

90.73 ETC 159.68 CLP-J08,12

44.82 RAP 347.53 ECC 1.5403
PC) CST TIM INJ 2 LAT INJ 2 LONG

1199.0 _4_08 9.97

4917.9 28.00 247.53

966.4 -5.29 352.20

4625.8 29.37 225.90

816.6 -8.36 338.96

4348.3 32.94 204.26

ORBIT DETERMINATION ACCURACY
ST 1000.0 SR 404.5 SS 801.5

CRT -.9963 ER5 .9907 (ST -.9790

LSA 1337.7 MSA 128.1 SSA 16.4

ELI 1078.2 EL2 32.4 ALF 158.03

LAUNCH DATE FEe 28 1969 FLIGHT TIME 106.00 ARRIVAL 04TE JUN 14 1969

HELIOCENTRIC CONIC

RL |48.20 LAL -.00

RP 108.94 LAP °2.52

RE 1OO.837 GL -21.71

PLANETOCENTRIC CONIC

C3 33.255 VHL 5.767

LNC_ AZMTH LNCH TIME

90.00 4 12 37

90.00 11 5 46

100.00 5 22 54

IOO,O0 12 38 10

110,00 6 7 1

II0.00 14 IO 33

DISTANCE 310.533

LOL 159.23 VL 28.288 GAL -9.08 AZL 94.38 HCA 144.90 SMA 133.95 ECC .18959 INC 4.3799 vt 30.065

LOP 304.22 VP 38.022 GAP 1,93 AZP 86.41 TAL 227.26 TAP 12.16 RE4 108.55 APO 159.34 v2 34.785
GP 49.94 ZAL 147.82 2AP |04.29 ETS 19.75 ZAE 125.05 ETE 123.58 2AC 89.27 ETC 160.61 CLP-IJ2.55

OLA -18.44 RAL 12.21R40 6568.3 VEL 12,435 PTH 2.25 VHP 5.074 OPA 45._2 RAP 345.05 ECC 1.5473

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1725.58 -5.49 12.52 240.69 117.82 4 41 23 1125.6 -1.72 5.86

5597.89 28.19 262.02 249.95 92.82 12 39 3 4997.9 28.2fl 253.36

1498.82 -6.95 35_.05 239.89 119.15 5 47 52 898.8 -3.01 34H.47

5299.88 29.85 240.18 250,02 91.62 14 6 30 4699.9 29.76 231.37

1360.59 -10.64 342.33 237.66 122.68 6 29 41 760,6 -6.26 335.98

5010.88 34.15 218.23 250.02 88,43 15 34 3 4410.9 33.56 209.04
MIDoCOURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1888.9 ,_R 1154.5 S(,3 262.0 ST 1146.2 SR 459.0 ss _24.J

RRT -.8938 RRF -.9648 RTF .9167 CRT -.9941 ORS .9956 CST -.981_

SGB 2213.8 R_3 .212! R|3 -.9A89 LSA 1478.8 MSA 128.6 SSA 14.4

S6I 2167._S_;2 451.3 THA 149.91 ELI 123_.9 EL2 46.2 ALF 15_.26

DIFFERENTIAL CORRECTIONS

TOE-1.1139 TRA -.9433 TC3-1,0137 BAU .6017
ROE .4551 RRA .2314 RE3 .8968 FAU .07801

F02-1.8859 FRA -.4232 FC3-2.0310 BSP 6601

8OE 1.2033 BRA .9713 BE3 1.3534 FSP -839

LAUNCM 0ATE FEB 28 1969

HELIOCENTRIC CONIC
RL 148.20 LAL -.00

RP 10_.95 LAP -2.64
RE 103.240 GL -24.59

PLANETOCENTRIC CONIC

C3 34.02_ VHL 5.833 OLA -L_.70 RAL

LNCH A2'NTH LNCH TIME L-I TIME INJ LAT
90.00 4 46 6 1637.75 -2.68

90.00 10 48 48 5697.27 27.64

10(3.00 5 53 44 1419.44 -4.30

100.OI3 12 23 50 5390.81 29.49

110.00 6 32 53 1296.74 -8.27

110.(30 14 I 11 5086.28 34,14

0IFFERENTIAL CORRECTION5

T02-1.2997 TRA -.9401 TC3-1.0817 BAU .6297

ROE .5197 RRA ,16gO RE3 .8637 FAU .06991

F02-1.8567 FRA -.2942 FC3-1.7788 BSP 7038

6OE 1.3997 BRA ,9552 BE3 1.3842 FSP -768

FLIGHT Tit( 108.00 ARRIVAL OATE JUN 16 1969

DISTANCE 316.659

LOL 159.23 VL 28.247 GAL -8.9_ AZL 94.99 HO_ 148.05 SMA 133.64 ECC .18880 INC 4.9898 v! 30.065

LOP 307.38 VP 37.990 GAP 2.27 ATP 85.76 TAL 226.3! TAP 14.35 RCA 108.41 APO 158._6 v2 34,7_4

GP 51.97 2AL 145.33 ZAP 106.13 ETS 23.B2 2AE 122.19 ETE 126.13 ZAC 87.90 ETC 16J,50 CLP-J16.8|

14.28 RAO 6568.3 VIEL 12.466 PTH 2.25 VHP 5.350 OPA 47.03 RAP 342.48 ECC 1.5600

INJ LONG INJ RT AS_ INJ A2"MTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

7.59 243.79 118.20 5 13 23 1037.8 1.12 .96

269.24 253.33 96.40 12 23 45 5097.3 28.24 260.63

350.65 242.89 119.61 6 17 24 819,4 -,32 344.12

246.91 253.54 95.15 13 53 41 4790.8 29._9 238.13
3_18.90 240.45 123.29 6 54 50 696.7 -3.84 332.62

224.12 253.88 91.92 15 25 57 4486.3 34.02 214.87
MI0-COURSI[ EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCURACY

.Td.,T2048.6 St.,R1143.4 SG3 240.2 ST 1311.0 _ 514.1 SS 844.6

RRT -.8959 RRF -.9680 RTF .9222 CRT -.9919 ORS .9983 CST -.9843

SGB 2346.1 R23 .2228 R13 -.9501 LSA 1636.9 MSA 130.6 SSA 12.3

._j 2302.1 S_2 452.1 THA 152.27 ELI 1406.9 EL2 60.9 ALr 158.70

1982



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUNCH CATE FEB 28 1969 FLIGHT TIME |JO.00 ARRIVAL CATE JUN 18 1969

H[L[("J(ENTR[C CCINIC CISTANCE 322.758

RL I48.ZD LAL -,OO LOL 159.23 VL 28,204 GAL -8.76 AZL 95,72 HCA 151.19 SNA |3],31 ECC .18805 INC 5.7175 Vl 30.065

RP |O8.95 LAP -2,75 LOP 310.54 VP 37,958 GAP 2.59 AZP 84.99 TAL 225,Z9 TAP 16.48 RCA |08,24 APO 158.38 v2 34.783

RC 1O5.64] GL -Z7.86 GP 54.26 ZAL J42,44 ZAP 107.48 ETS 28.09 ZkE |19,|9 ETE 128.46 ZAC 86.55 ETC 162.40 CLP-120.95

PLAN[Trj(ENTRIC C(_NIC

C3 35._5 VHL 5.942 CLA -23,27 RAL 16,69 RAC 6568.4 VEL 12.517 PTH 2.27 VHP 5.695 CPA 48,48 RAP 339.68 ECC 1,5810
LNCH ATMTH LNCH TIIA[ L-I TII4E IN| LAT [NJ LONG JNJ RT A,_C JNJ AZMTH IN| TJM_ PO CST TIM IN| 2 LAT |NJ 2 LCJ_G

90.00 5 29 15 1526.52 .91 1,38 247,94 118.30 5 54 42 926.5 4.69 354.74

90.00 10 24 52 5827,15 26.3! 278.51 257.14 100,86 IZ 1 59 5227.2 27.55 270,06

IOO.00 6 32 33 1322.21 -1.0! 345.30 246.87 119.88 6 54 35 722.2 2.97 338.78

IOO.OO 12 4 )5 5506.70 28.48 255.]7 257.58 99.49 13 36 ? 4906.7 29.50 246.72

110.OO 7 4 L_ 1222.54 -5.48 334.97 244,09 |23.79 7 24 43 622.5 -1.00 328.75
llO.OO 13 48 57 5179,|3 33.69 231,33 238.41 96.16 15 15 16 4579.1 34.18 222.12

CIFFERENTIAL CCRRECTIONS HZC-COURSE EXECUTION ACCURACY ORBIT CETERt4INATICIW ACCURACY

TCE-1.5251 TRA -.9181 TC3-1.1252 BAU .6556 S6T 2208.9 S6R 1127.3 $63 217.7 ST 1499.3 SR 570.7 $5 865.6
R_E .5902 RR'A .0978 RE3 .8145 FAU .06167 RRT -.8954 RRF -.9707 RTF .9273 CRT -.9899 CRS .9995 CST -.9867

F0£-1.8?25 rRA -.1727 FC3-1.5122 BSP 7_)08 _ 2480.0 R"Z3 .2318 RI3 -,9516 LSA 1817,9 MSA 133.6 55A I0.]

BeE I .6353 eRA .9233 8C3 1 .3890 FSP -699 ,%1 2438.O ,$62 434.8 THA 154.49 ELI 1602.5 EL2 75.6 ALF 159.31

LAUNCW CArE rEB 28 1969 FL|G_T TIME 112._ ARRIV4L C4TE JUN 20 1969

t'_L]C_ENTRIC CONIC OISTANCE 328,830

RL 148 ._ LAL -,O(J LCL 159.23 VL 28,159 GAL -6.56 AZL 96.61 t/CA 154.32 S_A ]32.97 £CC .18735 INC 6.6062 V| 30.065

RP 108.95 LAP -2.86 LCP 513.70 VP 37,924 GAP 2.69 AZP 64.04 TAL 224.21 TAP 18.53 RE4 I08.05 APO |57,88 V2 ]4.783

RE 106.045 GL -31.60 GP 56.67 ZAL 139.07 ZAP 106,31 ETS 32.63 ZAE 115.99 ETE 130,67 7AC 85.17 ETC 163.40 CLP-125.O8

PLAN[TC_ENTRIC CONIC

C3 37.369 VHL 6,113 EL4 -26.17 RAL 19,53 RAD 6368,5 VEL 12.§99 PTH 2.29 VHP 6,132 0PA 50.15 RAP 336.49 ECC 1.6150

LNOH AZMTH LNdCH TIHE L-I TZNE INJ LAT INJ LONG ]NJ RT ASC ]NJ A_XMTH _NJ TIH_ F_) CST TiM INJ 2 L4T ]NJ 2 LC_G
90.OO 6 31 51 1364.25 6.11 332.29 253.66 117.70 6 54 35 764.3 9.77 345.53

90.OO 9 44 55 7_O.O9 23.20 313.72 261,04 106.71 9 57 6 I]0.1 25.27 ]05.66

lOO.OO 7 25 5 1192.31 3,39 338.17 232.37 119.72 7 44 58 592.3 7.32 331.59

IOO.OO 11 34 22 5665.]0 26.16 266.59 26J.97 104.96 13 B 47 5065.3 27,98 258,25

110.OO 7 43 52 1133.37 -2.09 330.]0 246.96 124.13 8 2 46 533.4 2.41 ]24,09

110,00 13 ]2 4 5297,01 32.47 _40.31 263.6_ 101.34 15 O 21 4697,0 33,69 231.29

CIFFERENTIAL CC_R'_.CT_ONS MI0-COUR.,_E EYJECUTICN ACCURACY CRBIT CETERNINATICIN ACCURACY

T06-1.8035 TRA -.8690 TC]-1.1333 BAU ,6768 S6T 2366.6 ,S6R J099.5 $63 194,1 ST l 712.7 SR 621 .6 SS 883.6

ROE .6626 RRA .0126 RE3 .7A21 FAU .05313 RRT -.6911 RRF -.9722 RTF .932q CRT -.9881 CRS .9999 CST -.9869

FOE-I .7786 FRA -.0553 FC3-1.2310 BSP 7932 S_6 2609.6 R"Z3 .2396 R13 -.9532 LSA 2020,3 M54 137.6 SSA 8.4

BO£ 1.9214 BRA .8691 8C3 1.3547 FSP -621 S_1 2568.8 S(,2 439.7 THA 156.72 ELl 1819.6 EL2 90.0 ALF 160.22

LAUNCH OAT[ FEB 28 1969 FLIGHT TIME 1|4,00 ARRIV4L _ATE JUN 22 1969

HELIOCENTRIC CONIC CISTANCE 334.875

RL |4H .20 LAL -,GO LOL 159.23 VL 28.111 GAL -B,40 AZL 97.72 HC4 157.45 SM4 132.61 ECC .|8669 INC 7.7232 V| 30.065

RP 108.94 LAP -2,95 LOP 316.87 VP 37,690 GAP 3.19 AZP 82.86 TAL 223,08 TAP 20,52 RE4 I_7,85 APO 157.37 V2 34.784

RC 110,446 GL -35.86 GP 59.88 ZAL |35.15 ZAP 108.55 ETS 37.57 7AE 112.53 ETE 132.97 ZAC 83.66 ETC |64.66 CLP-129.34

PLANETOCENTRIC CONIC
C] 40.693 VHL 6.379 CLA -29.44 RAL 22.92 RA0 6568.6 VEL 12.730 PTH 2.31 VHP 6.700 CP4 52.O3 RAP 332.64 ECC 1.6697

LNCH AZNTH LNCH TIME L-r TIME [NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM INJ 2 L4T |NJ 2 LC_G

81.60 7 12 52 1291.85 15.56 351.B0 263.34 115.31 7 34 2_ 69|.8 |8,84 ]44.5_

98.40 9 31 I 845.55 15.57 319.03 263.35 115.30 9 45 7 245.5 18.85 31|.81

1OO.OO 8 59 32 946,40 11.49 324.41 261,25 117.79 9 15 19 346,4 15.12 317.50

100.00 IO 27 2 666.23 19.73 ]07.69 265.30 112.93 10 36 8 66.2 22.66 300.13

;IO.OO 8 36 4! 1018.40 2.31 324._0 255.72 124.11 8 53 39 418.4 6,77 ]18.O6

110,OO 13 6 23 5455.03 29.76 251.82 269.38 107,65 14 37 18 4855.0 31.88 ?43.25
OIFFERENTI4L CCRRECTIONS MI0-COURSE EXECUTION ACCURACY CRBIT 0ETER_MINATION 4CCUR4CY

TOE-2.1609 TRA -.7650 TC3-1.0982 BAU .6929 ,S6T 2526.9 SGR 1058.6 ,SG3 170.4 ST 1956.4 5R 660.3 55 9OO.1

ROE .7340 RRA -.0675 RE3 .6453 FAU .04465 RRT -.8623 RRF -.9713 RTF .9377 CRT -.9862 CRS .9994 CST -.9909
FOE-I.7305 FRA .0513 FC3 -.9500 BSP 8391 568 2739.7 R_3 .2434 R|3 -.9556 LSA 2248.0 MSA 141.9 554 6.7

80E 2.2821 BRA .7896 Be3 !.2737 FSP -546 $61 2699.7 $62 466.4 THA 159.O6 ELI L:ff362.3 EL? 103.6 ALF |61.54

LAUNCH OATE FEB ?6 1969 FLIGHT TIM£ 116.00 ARRIVAL CATE JUN 24 1969

HELIOCENTRIC CONIC

RL 148.L_ LAL -.O0

RP 108.94 LAP -3.04

RC 112.844 GL -40,70

PLANETOCENTR[C CONJC

C3 46.162 VHL 6.794

LNCH AZHTH LNCH TIME
72.20 6 22 22

107,_0 10 54 51

72.L:_ 6 22 22

107.80 10 54 _l

110,00 10 1 34

II0.00 12 14 ]0

OIFFERENTIAL CORRECTIONS
TDE-2.6348 TRA -.6468 TCA-I,00BO BAU .6999

ROE .7858 RRA -._]80 RE3 .5198 FAU ,03624
F0£-1.6769 FRA .1483 FC3 -.6797 6,5P 8834

BOE 2.7495 BRA ,6794 8C3 1,1341 FSP -469

0ISTANCE 340.690

LC(. 159.23 VL 26.062 GAL -8.21 AZL 99.16 14CA 160,57 S_A 132,25 ECC .18606 INC 9.1781 Vl ]0.065

LCP 320.03 VP 37.835 GAP 3.47 AZP 81.34 TAL 221.68 TAP 22.45 RCA |07.64 APO 156.86 V2 ]4.786

6P 63.36 ZAL 130.60 ZAP 108.17 ETS 43.|4 ZAE 108.71 ETE 135.68 ZAC 8J.98 ETC 166.47 CLP-134.06

OLA -33.03 RAL 27.06 RAO 6568.7 VEL 12.943 PTH 2.36 VHP 7,465 _PA 54,04 RAP 327,77 ECC 1.7597

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ Z LONG

1535.01 16.27 10.48 270.39 119.17 6 47 57 935.0 20.03 3.47

665.69 16.29 305.90 270.40 119.16 1| 5 37 65.9 20.05 298,88

1535.01 16.27 10.48 270.39 119.17 6 47 57 935.0 20.03 3,47

665.89 16.29 305.9(] 270.40 119.16 11 5 37 65.9 Z0.05 298,88
828.71 9.47 314,26 _66.19 123.00 10 15 23 228.7 13.75 ]07.80

5708.23 23.34 268.67 274.28 115.7_ 13 49 36 5108.2 26.60 261.03

M[0-COURSE EXECUTioN ACCURACY CR_!T 0ETERH|NATION ACCURACY

.%T 2690.1 S_R 990.9 S(,3 146.5 ST 2230.9 SR 666.0 SS 912.7

RRT -.6643 RRF -.9646 RTF .9449 CRT -.9834 CRS .9980 CST -.9929

S{,B 2666.6 R'Z3 .2417 R|3 -.9597 LSA 2496.4 MSA 146.0 SSA 5,2

$61 2627.3 $62 474.3 TH4 161,81 ELI 2325.3 EL2 116.0 ALF 163.60

|983



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CATE FEB 28 1969 FLIGHT TIE |18,00 ARRIVAL DATE JUN 26 1969

HELIOCENTRIC CONIC

RL |48.20 LAL -.00

RP IO8.93 LAP -3.1?

RC 115.239 GL -46.09

PLANE TOC_'NTRIC CC_ZC

C3 55.575 VHL 7.455

LNCH ATMTH LN4CH TIM_

65.27 6 _ 42

114.73 11 55 5

65.27 6 2 42

114.73 11 55 5

65.?7 6 2 42

114.73 11 55 5

DIFFERENTIAL CORRECTIONS

TCE-3.2893 TRA -.4186 TC3 -.8538 0AU .6900

ROE .7634 RRA -.3528 RC3 .3656 FAU ,D2798

ro£-1,6204 FRA .2374 FC3 -.4358 8SP 9240

flOE 3.3767 BRA .5474 _C3 .9287 FSP "391

OISTANCE 346.870

LOL 159.23 VL 28.012 GAL -8.00 AA'L I01.16 HC/, 163.67 SMA 131.88 ECC .18546 INCII.1632 Vl 30.065

LCP 323.20 VP 37,8L_3 GAP 3,74 AZP 79,28 TAL EL_.63 T4P 24,30 RCA |07,42 APO 156,34 v2 34.789

GP 67.37 ZAL 125.37 Z4P 107.11 ETS 49.87 ZA£ 104.40 ET£ 139.42 ZAC 79.91 £TC 169.45 CLP-139.88

DLA -36.91 RAL 32.19 RA0 6569.0 VEL 13.302 PTH 2.43 VHP 8.544 OPA 56.02 RAP 321 .37 ECC 1.9146

L-I TIN? INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1702,39 16,25 23,66 279,33 123,60 6 31 4 1102,4 Z0,55 16,9"/'

5878.91 16.26 277.88 279.34 123.60 13 33 4 5278.9 20.56 ;_71.19

1702.39 16.25 23.66 279.33 123.60 6 31 4 1102.4 20.55 16.97

5878.91 16.26 277.88 279.34 123.60 13 33 4 5278.9 20.56 271.19

1702,39 16,25 23,66 279,33 123,60 6 31 4 1102,4 20,55 16,97

5878,91 16..26 277,88 279,34 123,60 13 33 4 5278,9 20,56 271 .19

MID-COURSE EXECUTION ACCURACY ORBIT 0ETER_AINATION ACCURACY

SC,T 2858,9 S(.,R 869,7 SG3 123.0 ST 2531.2 SR 595,7 SS 9"Z0.8

RRT -.8208 RRF -.939t RTF .9546 CRT -.9760 CRS .9931 CST -.9947

5ru.B 2988.3 R_3 .2321 R13 -.9652 LSA 2754.6 MSA 149.2 554 4.O
,%1 2949,2 ,%2 481,6 THA 165,59 EL1 2597,3 EL2 126,5 ALF |67,O3

L4UNCH DATE FEB 28 1969 FLIGHT TIME JL_0.O0 ARRIVAL DATE JUN 28 1969

MELIOCENTRIC CONIC

RL 148 .L:_0 LAL -.O0

RP 108.92 LAP -3.19
RC 117.630 GL -51.88

PLANE TO(ENTRI C CONIC

C3 73.024 VHL 8.545

LNCH ATHTH LNCH TIME

59.41 6 0 1

120,59 12 49 2
59.41 6 0 1

IL_0,59 12 49 2

59.41 6 O 1

120,59 12 49 2

DIFFERENTIAL CORRIEC T IONS

TOE-4.228S TRA -.O257 TC3 -,635) 8AU .6489

ROE .4933 RRA -.5028 RC3 .1953 FAU .02008

FOE-| .5738 FRA .3L_'07 FC3 -.2381 BSP 9645

BOE 4.2572 8RA .5034 8C3 ,6646 FSP -319

OISTANCE 352.804
LOt. 159.23 VL 27.960 GAL °7.78 AlL 104.04 HCA 166.75 5HA 131.50 ECC .184fl6 INCJ4.D449 VI ]0.065

LOP 326.36 VP 37.785 GAP 3.98 AlP 76.31 TAL 219.32 TAP 26.07 RCA 107.19 APO 155.81 V2 34.792

GP 71.93 lAL 119.46 lAP |05.34 ET$ 59.10 2'Air 99.37 ETE 145.65 7AC 77.24 ETC 175.O5 CLP-148.57

OLA -40,73 RAL 3.8,61 RAO 6569,4 VEL 13,942 PTH 2,54 VHP 10.160 OPA 57,60 RAP 512.80 ECC 2.201_

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A5_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1849.44 14.96 34.91 690.52 128.33 6 30 51 1249.4 19.81 28.66

5863.31 14.97 275.62 _90.53 128.33 14 26 45 5263.3 19.83 269.37

1849.44 14.96 34.91 690.52 128.33 6 30 51 1249.4 19.81 ?fl.66
5863,31 14,97 275,62 290.53 128,33 14 26 45 5263,3 19.83 269.37

1849,44 14,96 34,91 290.52 128.33 6 30 51 1249,4 19.81 28.66

5863,31 14,97 275,62 L'90,53 128,33 14 26 45 5263,3 19,83 269,37

MID-COUR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ],036.0 SGR 647.1 .T,G3 1(30.7 ST 2835.3 SR 356.8 55 9?9.4

RRT -.6567 RRF -.BO99 RTF .9681 CRT -.9264 CRS .9543 CST -.9966

SC_ 3104.2 R23 ._090 RI3 -.9731 LSA _OO1 .3 MSA 149.9 554 3.0

SGI 3066.4 $62 483.2 THA 171.83 ELI 2854.6 EL2 133.5 ALF 173.34

LAUNCH DATE FEB 28 1969 FLIGHT TIME 122.00 ARRIVAL DATE JUN 30 1969

HELIOCENTRIC CONIC

RL 148.20 LAL -.00

RP 108,91 LAP -3.25

RC 170,O15 GL -57,59

_LANCT_CENTRIC CONIC

C3 109,394 VHL 10,459

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT

54,99 6 13 27 1989,37 11._3

125.01 13 59 31 614._5 11.85

54.99 6 13 27 1989,37 11.83

125.01 13 39 31 614.25 11.85

54,99 6 13 27 1989,37 11,83

125.01 i3 33 31 614,25 1i.85

DIFFERENTIAL CORECTIONS

TDE-5,5080 TRA .708_ TO3 -,3627 BAU .5338

ROE -.6958 RRA -.5182 RC3 ,0409 FAU .01_0

FDE-J.5604 FRA .4170 rE3 -.0973 BSP 9935

B0E 5.5518 6RA ,8776 8C3 ,3650 FSP -253

01STANCE 358.670

LOL 159.23 VL 27.908 GAL -7.55 AlL 108.61HCA 169.77 SMA 131.12 ECC .18420 INCJfl.6118 Vl ]0.065

LOP 329.53 VP 37.749 GAP 4.21ATP 71.66 T4L 217.93 TAP 27.70 RCA 106.97 _PO 155.27 V2 _4.796

GP 76,72 ZAL 112,97 lAP 102,85 ETS 74,71 ZAE 93,24 ETE 158.38 7_C 73,55 ETC 187,32 CLP-165,59

OLA -43.86 RAL 46.62 RA0 6570.1 VEL 15.190 PTH 2.73 VHP 12.798 DPA 58.03 R_P 301.46 ECC 2.8004

INJ LONG INJ RT A_ ]NJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ ? LCN6

44.45 304.02 13_.55 6 46 36 1389.4 17.17 38.71

298.39 304.03 132.55 13 49 45 14.3 17.18 292.65

44.45 304.02 132.55 6 46 36 1389.4 17.17 58.71

298,39 _04.03 132.55 13 49 45 14.3 17.18 297.65

44.45 304.02 132.55 6 46 36 1389.4 17.17 38.71

298.39 _4.03 13_.55 13 49 45 14.3 17.18 292.65
MIO-C_,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC,T 3157.4 SC,R 554.7 S_3 80.7 ST 3021.7 SR 399.1 SS 951.]

RRT .4987 RRF .3543 RTF .9847 CRT .9379 CRS -.9165 CST -.9984
S(.B 3205.8 R23 -.1709 RI3 .9825 LSA 3189.4 MSA 148.7 SSA ?.?

,_1 3169,8 ,%2 478.9 THA 5,12 EL/ 3044,8 EL2 137.4 ALF 7,08

LAL)NCH DATE FEB 28 1<369 FLIGHT TIME 124.00 ARRIVAL C_TE JUL 2 1969

HELIOCENTRIC CONIC

RL 148.20 LAL -.00

RP 108.89 LAP -3._0
RC 172.394 CL -61.78

PLANET(_ENTRIC CONIC

C3 200.638 VHL 14.165

LNCH A_HTH LNCH TIME L-I TIME

53.61 6 45 38 2113.34

126.39 14 22 24 710.05
53.61 6 45.3_ 2113.34

126,39 14 L_ 24 710,O5

53.61 6 45 _8 2113,34

126,39 14 22 24 710.05

DIFFERENTIAL COR'R£CHONS

TDE-5,66Ol TRA 1.9153 TC3 -.0894 BAU

R0£-5.0513 RRA ,4619
r_E-1.6484 FRA .5781

8OE 7,586_ 8RA 1,9702

DISTANCE _54.400

LOL IS9._3 VL 27.854 GAL -7.28 A_. 116.85 HCk 172.68 S/4A i30.73 £C( .1_335 INC26.8549 Vl ]0.065

LOP 332.70 VP 37.714 GAP 4.40 AlP 63,33 TAL 216.43 TAP 29.11RCA 106.76 _PO 154.70 V2 34.800
GP 79,21 ZAL 106,17 lAP 99,71 £TS 106,94 ZAE 85,07 ETE 187,95 ZAC 67,84 ETC 216,80 CLP 154,74

OLA -44,_8 RAL 56,03 RAO 6571,1 V_L 17,943 PTH 3,00 VHP 17,659 0PA 55,78 RAP 287,48 ECC 4,3OZO

INJ LAT JNJ _ |NJ RT A,ed_ JNJ A2MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

6,85 50,94 319_09 134,46 7 L_0 52 1513,3 12,41 45,52
6,86 302,31 319,10 134,46 14 34 14 110,0 12,42 296,89

6,85 50.94 319,09 134,46 7 20 52 1513.3 12,41 45,5Z

6.86 302.31 319.10 134.46 14 34 14 110.0 12.42 Z96.89

6.85 50.94 319.09 134.46 7 20 5_ 1513.3 12.41 45,52

6.86 302.31 319.10 134.46 14 34 14 110.0 12.42 296.89

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• 2399 SGT _549.8 SGR 2060.2 S(,3 64,4 ST 2312.9 SR ?044,8 SS I028.5

RC3 .0010 FAU .00336 RRT .9453 Rf_ .9441 RTF .9989 CRT .9946 CRS -.9941 C9T-1.0OOO

FC3 -.0145 8SP 10144 S_B 3278.0 R'_3 -.1299 R13 .9904 LSA 3249.7 MSA 166.2 SSA 1.6

6C3 .0894 FSP -202 S_1 3234.9 _2 529.8 TH4 38.6{] ELI 3083.1 EL2 158,7 ALF 41.46

19fl4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH 0}T[ FEB _8 |969 FLIGHT TIE JZ6.00 ARRIVAL GATE JUL 4 J969

HELIOCENTRIC CONIC (]|STANCE ]69,77]

RL 14_1.Z0 LAL -.00 LOL 159.Z] VL 27.800 GAL -6.93 AZL I]4.8J PEA 175.26 SHA 1]O.34 £CC .JBiBt INC44.BJ06 V! ]0.065

RP |08.88 LAP -3._14 LOP 335.87 VP 37.679 GAP 4.48 AZP 45.29 TAL 2!4.65 TAP 29,9! RCA !06.65 APO J54.04 V2 34._105

RE 124.766 GL -60.!9 GP 71.5! 7AL 99.69 ZAP 96._0 ETS I50.88 ZAE 7Z.14 ETE 229,24 7AC 57.29 ETC ,359.37 CLP !09.91

PLAN[ TCK_ENTR] C CONIC

C3 502.40] VHL 22.4X4 (]LA -40.23 RAL 64.96 RAO 6572.4 VEL 24.974 PTH ].]4 VHP 28.170 0PA 47.28 RAP 272.64 ECC 9.26t]3

LNCH AZHTH L NC_ TZI_ L-I TIM[ IN! LAT IN! LONG |NJ RT AS_ IN! A2_dTH IN! TINE PO CST TIM |NJ _ LAT]NJ _ LONG
60.14 7 48 23 2146.08 1.60 49.03 333.05 130.20 B 24 9 J546.! 6.75 45,50

119.86 J4 30 52 890.23 1.62 313.39 333.06 130.20 14 45 42 290.2 6.76 ]07.66
60.!4 7 48 2] 2146.08 1.60 49.03 333.05 J30.20 8 24 9 I546.! 6.75 43.]0

!|9.86 J4 30 52 890.23 !.62 313.39 333.06 JAO.ZO J4 45 42 290.2 6.76 307.66

60.14 7 48 23 2J46.08 I ,60 49.03 333.05 %_0.20 8 24 9 |546.1 6.75 43.30

1!9.86 |4 30 52 890.23 1.62 313.39 ]33.06 JAO.L_ ]4 45 42 290.2 6.76 307.66

DIFFERENTIAL CORRECTIONS N]0-CCURG[ EXECUTZCN ACCURACY ORS|T (]£TERNINATION ACCURACY

TD[ -,0468 TRA 2.0542 TCG, -.0!39 gAU .95OO 5GT 690.7 _ 3163.2 ._3 53.4 ST 206.7 5R 2807.6 $S 126! ,5

RO-|O.8638 RRA 4.1123 RC3 .|407 FAU-.OI432 RRT °4306 RRF .9930 RTF ,5343 CRT .2040 CRS -.9989 CST -.24_19

FOE-! .9897 FRA .9937 FC3 .0247 BSP 9893 Sr_ 3237.7 RZ3 -.O995 R|3 .9950 LSA 3077.9 HSA 208.8 SSA .5

BO£!O.8659 BRA 4.5968 8C3 .|ALL F,SP -167 5G| 3177.7 5(,2 620.6 TH4 84,42 ELI 280_1.O EL2 202,3 ALF 89.14

LAUNCH OATE FEB 28 !969 FLIGHT TINE |26.00 ARRIVAL OATE JUL 6 !969

P_L ICCENTRIC CONIC

RL 148._ LAL -.OO

RP ]08.86 LAP -3.37

RC 127.128 GL -43.82

PLAN[ TOC[NTR I C CONIC

C3!580.750 VHL 39.759
LNCH A2'NTH LNCH TIPlE

90.00 8 44 46

90.OO 14 4 29

JO0.OO 9 49 46

IOO.OO !5 42 10

ll0.00 |0 24 18

110,O(3 !7 24 7
OIFFERENTIAL CORRECTIONS

TOE 5.0552 TRA .4_00 TC3 -.075fl BAU 4.|_05

R0-II.IS07 RRA 8.8098 RC] .IB03 FAU-.07020

F0£-2.4062 FRA 2.0741 Ire3 .0384 BSP 8_41

BOEI2.2704 8R4 8.8LP28 BC3 .J955 FSP -155

0I STANCE 373.869

LOL 159.23 VL 27.745 GAL -6,32 AZI. 176.70 PEA 176.63 S_IA J29.95 ECC .%7772 INC86.699! VJ 30.065
LOP 339.04 VP 37,644 GAP 4.L_D AZP 3,3| TAL 2||,94 TAP 28,57 RCA 106.86 APO !5].05 V2 ]4.81!

GP 48.60 ZAL 95.01 ZAP 93.29 ETS 171 .|2 ZAE 48.32 ETE 244.47 ZAC 35,63 ETC 284.OO CLP 94.9pi

OLA -22.4] RAL 68.72 RA0 6573._ VEL 41.256 PTH 3.57 VHP 49.986 (]PA 25.56 RAP 26| .16 ECC27.DIG!
L-I TII_ IN! LAT _NJ LONG XNJ RT ASC |NJ A2'NTH IN! TIN_. PO CST TIN IN! 2 LAT IN! 2 LONG

2114.48 -17.02 35.24 333.26 112.98 9 20 0 15|4.5 -l].76 28.LGP1

1041.46 15.77 333.51 347.19 J13.83 14 21 50 44|.5 !8.86 ]26.19

1904.70 -19.36 18.78 332.22 |13.23 10 21 3! 1304,7 -!6.05 ]J .55

726.48 18.08 3|1.41 348.27 I14.2l |5 54 J7 !26.5 2! .20 ]04.O1

J796.41 -25.03 7.89 329.33 114.08 10 54 15 %196.4 -21.56 .45

5693.57 23.7! 267.88 35|.05 _15.38 18 59 3 5095.6 26.92 260.!9

MIO-COURSE EXECUTICN ACCURACY OR6IT (]ETER_INATroN ACCURACY

SGT 947.2 _R 2556.7 SG3 48.7 ST 7_9.1 5R 1663.6 SS 1555.6

RRT -.7978 RRF .9991 RTF -.771_' CRT -.9608 CRS -.9997 CSZ .9543

5GB 2726.5 R23 -.J061 RI3 .9943 LSA 2382.9 HSA 201.9 SSA .6

5_! 2671.1 _,2 546.5 THA 107.21 ELI 1806.8 EL2 !86.2 ALF !J3.09

LAUNCH (]ATE FEB 28 1969 FLIGHT TINE 130.00 ARRIVAL OOJITE JUL _ 1969

HELIOCENTRIC CONIC (!!STANCE 384.683

RL 148.20 LAL -.DO LOL I59.23 VL 27.690 GAL -7.08 AZL 41.29 HC_ 184.5} 5HA I29.57 £CC .18855 INC48.71!J v] 30.065

RP !08.84 LAP -].]9 LOP ]42.2] VP ]7.609 GAP 5.80 AZP J38.62 TAL 2!],72 TAP 38.25 RCA 105.14 APO 154.00 v2 34.818

RC !29.48| GL 58.75 GP -69.05 ZAL 99.12 Z4P 97.53 ETS 190.77 ZAE 74.40 ETE 134.69 ZAC 83.48 rTC 88.70 CLP 11| .50

PLAN_TOCENTR IC CONIC

C3 583.292 VHL 24.JGJ 0L4 71.04 RAL 5.66 RA0 657_.5 VEL 26.544 PTH 3,3_ VHP 29.949 OPA -86.24 RAP 117.9! ECC!0.5995

LNCH AZNTH LN_H TIN[ L-I TII_ INJ LAT ZNJ LONG IN! RT ASC INJ A_4TH IN! TZI_ PO CST TIN IN! 2 LAT IN! 2 LONG

21.66 13 54 42 5053.40 -|.62 247.12 275.11 18.97 15 18 55 445].4 -9.18 _44.9!

158.34 O 3! 28 3293.87 -!.62 95.8J 275.10 18.97 1 26 22 2693.9 -9.!8 93.60

21,66 |] 54 42 5053.40 -I.62 247.12 275.1! 18.97 15 18 55 445].4 -9.!8 244.9!

!58.34 0 3! 28 3293.87 -1.62 95.81 27_.10 18.97 1 26 22 2693.9 -9.J8 9].60

21.66 13 54 42 5053.40 -1.62 247,18 275.11 18,97 15 18 55 4453.4 -9.18 244.91

158.34 0 3l 28 3293.87 -_.62 95.8! 275.]O 18.97 I 26 22 2693.9 -9.18 93.60

DIFFERENTIAL CORRECTIONS MIO-CCXJRSE E_CUTION ACCURACY ORBIT (][T£RNINATION ACCURACY

TOE .4590 TRA .99_3 TC] -,0516 BAU 1.3644 SGT 773.8 SGR 333|.9 SG3 53.8 ST 24].2 _R 2575.5 SS !305.6

RO-!O.5425 RRA 2.BO52 RC3 -.I672 FAU-.OZ728 RRT .3479 R1RF -.9976 RTF -.4940 CRT -.22!] CRS ,9997 (ST -.2457
FOE 2.0775 FRA -.4932 FC3 .O257 85,1= 10231 _ 3420,6 _3 -.O880 RI3 -.9937 L$4 2887.9 NSA 238.7 SSA J .4

8OE!O.5525 BRA 2.9755 BE! .%730 FSP -170 ,-_l 3359.8 _2 642.0 THA 82.47 EL1 2576.1 EL2 237.1 ALF 9!.2!

LAUNCH OATE FEB E8 1969 FLIGHT TINE |32.OO ARRIVAL (]]ATE JUL !0 !969

HEL IOCENTRI C CONIC

_- 148 .L_0 L4L -.00

RP 108.82 LAP -3.39

RE I3J.823 GL 62.03
PLANE T(_ENTRI C CONIC

C3 226.441 VHL 15.O48

LN(.H A2"MTH LNCH TIM_

25.44 I2 48 23
J54.56 23 4 51

25.44 I2 48 23
!54.56 23 4 51

25.44 |_ 48 2]

154.56 23 4 5_

DIFFERENTIAL CCRREC TION$

TOE 3.57]7 TRA-I.fl_3 TC3 -.0387 9AU .1246

ROE-2.8003 RRA 2.8I|6 RC3 -.014| FAU .00558

FOE J .1223 F RA -.6242 FC_ -.O2!3 BSP II526

80E 4.540! 8RA 3.23]! 8C3 .04|2 F.._P -214

0ISTANCE 389.948

LCt. I59.23 VL 27.634 GAL -6.69 AZL 6|.04 PEA 187.02 SHA 129.18 ECC

LOP 345.39 VP 37.375 GAP 5.85 AZP 118.78 TAL 211.85 TAP _8.87 RCA

GP -76.06 ZAL 103.99 ZAP 102.37 ETS 233.61 ZAE 88.39 ETE 156,52 FAD

.18701 INC28.9623 V! 30.065

I05.02 APO 153.3] V2 34.825

95.56 ETC 132.38 CLP 152.72

OLA 67.78 RAL 346.99 RAO 657J.3 VEL 18.648 PTH 3.05 VHP 18.507 0PA -73.53 RAP 64.25 ECC 4.7;766

L-| T_rNE IN! LAT IN! LONG _NJ RT AS( IN! A2'NTH IN! TIME PO CST TIM IN! 2 LAT _NJ 2 LONG
4942.90 -7.88 242.85 233,76 22.45 14 10 46 4342.9 -15.26 240.!!

3204.58 -7,87 93.55 253.73 22.45 23 58 16 2604.6 -15.25 92._!

4942.90 -7,88 242.85 253.76 22.45 I4 10 46 4342.9 -15.26 240.!!

3204.58 -7.87 95.55 233.73 22.45 _3 58 16 2604.6 -15.25 92.81
4942._0 -7.88 242.85 2_3.76 22.45 14 10 46 4342.9 -J5.26 240.J !

3204.58 -7.87 95.55 _53.73 22.45 23 58 I6 2604.6 -J5.25 92.._!

HIO-C.CI.J_SIE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

.%T 2108.9 _ _024.8 SG3 65.9 ST 1443.6 SR !36].0 SS 746.8

RRT -.9397 RRF -.9673 RTF .9941 CRT -.9454 CR$ .9671 CST -.9972

SG_ 3687.4 R_3 -.1391 RJ3 -.9891 LSA L_95.0 MSA ]32.4 SSA 1.7

SG! 3638.3 S_2 599.7 THA J24.29 ELl 1958.2 EL2 ]27.5 ALF J56.74

1985



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4, 1968-69_

LAUNCH CATE FEB 28 1969 FLIGHT TIME 134.D0 ARRIVAL CATE JUL 17 J969

HELIOCENTRIC CONIC 01STANCE 395.592

RL 148.20 LAL -.O0 LOt. |§9,23 VL 27.578 GAL -6.38 A2L 69.91 HCA 189.92 SMA 128,79 ECC .18649 INC20.0899 Vl 3D.065

RP 108.79 LAP -3.39 LOP 340.56 VP 37.541 GAP 6,00 A2P 109.8I TAL 210.19 TAP 40.11 RCA 104,77 APO 152.81 V2 34.8)3

RC 134.153 GL 59.40 6P -72.24 2AL 105.57 ZAP 107.72 ETS 275.29 2AE 97,12 ETE 197.01 24( 102.58 ETC 174.02 CLP-176.29

PLANE TOCENTRI( CONIC

C) 119.426 VHL 10,928 DLA 63,L;_ RAL 346.27 RA0 6570.2 VEL 15.517 PTH 2.77 VHP 13.370 OPA -64.I2 RAP 55.55 EEC 2.9654
LNCH A2MTH LNCH Tilde L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZ_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30.BI 12 57 48 4814.03 -14.25 236.17 248.91 27.73 I4 18 2 4214.0 -21.30 232.60

149.19 22 49 42 3113.31 -14.24 94.88 248.89 27.7] 2] 41 ]6 251].3 -21.29 91.3!

30.81 J2 57 48 48J4.05 -I4.25 216.I7 248.9! 27.7] 14 18 2 4214.0 -21.30 252.60

149.19 22 49 42 311].]| -14.24 94.88 248.89 27.75 23 41 36 2513.3 -21.29 91.31

30.81 12 57 48 4814.03 -14,25 216.17 248.91 27.73 14 18 2 4214.0 -21.30 232.60

149.19 22 49 42 ]I13.]! -14.24 94.88 248.89 27.73 23 41 36 2513.3 -2J.29 91,31

DIFFERENTIAL CORR[CTICN5 MI0-(.C_SIE EY_CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 2.9536 TR4-2.8315 TC} -.3066 B4U .4907 8GT 3701.4 SGR 968.2 54;] 82.4 ST 1817.2 SR 297.4 55 638.6

ROE .1306 RRA .8297 RC3 .O21| FAU .01679 RRT o.8659 RRF -.7756 RTF .9854 CRT -.3295 CR5 .I948 CST -,9902

FOE .9591 FRA -.6581 FC3 -.1217 BSP 11971 SGB _25,9 R"_3 -.18]] RI] -,9806 L$A 1945.5 MSA 294.2 SS4 2.2

6DE 2,9565 eRA 2.9525 BE3 .3073 FSP -269 SGI 3796.7 5(;2 472.2 THA I67.03 ELl 1839.9 EL2 280.4 ALF 176.87

LAUNCH DATE FEB 28 1969 FLIGHT TIME 136.00

H_LIC_ENTRIC CONIC DISTANCE 401.]]6

ARRIVAL 0ATE JUL 14 1969

RL 148.20 LAL -.00 LOL 159.23 VL 27.522 GAL -6.O8 AZL 74.74 HCA 192.94 SMA 128.40 ECC .18638 INC15.2590 VI }0.065

RP i08.71 LAP -3.38 LCP 351.74 VP 37.507 GAP 6.19 A2P 104.89 TAL 208.58 TAP 41,52 RC4 104.47 4PO 152.]4 V2 34.841
RC 136.471 GL 55.50 GP -66.02 2AL 1|2.42 ZAP 113.09 ETS 289.94 ZAE |O].58 EYE E]9.91 ZAC 107.67 ETC I88,02 CLP-164,77

PLANETOCENTRIC CONIC

(_ 76.386 VHt. 8.740 OLA 59.10 aAC 349.60 RAO 6569.5 VEL 14.062 PTH 2.56 VHP 10.70] 0P4 -56.38 RAP 50.76 EC( 2.2571

LNCH A2'MTH LNCH TIME L-I TIME JNJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ T|I4[ PC) (ST TIN INJ 2 LAT INJ 2 LONG

35.69 13 23 9 4695.76 -19.26 228.95 247.54 32.96 14 41 24 4095.8 -25.90 224.54

144.3I 2_ 50 58 3037.96 -19,24 93.52 247.52 32.96 23 41 ]4 2438.0 -25.89 89.J1
35.69 13 23 9 4695.76 -I9.26 228.95 247.54 32.96 1441 24 4095.8 -25.90 224.54

144.31 22 50 56 3037.96 -I9.24 93.52 247.52 52.96 2] 41 54 2418.0 -25.89 89.1I

35.69 13 23 9 4695.76 -19.26 228,95 247.54 ]2.96 14 41 24 4095.8 -25.90 224.54

144.]1 22 _0 56 _017._ -|9.24 9].52 247,52 ]2.96 23 41 34 24]8.0 -25.89 89.11

DIFFER1ENTI4L CORRECTIONS MI0-COUR,S[ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 2.2860 TR4-2.6777 T(3 -._:d_40 BAU .r_I_ 5fiT 3908.] _ 44].2 ,T_] J01.] ST 1816.2 SR 402.3 5S 626.4

ROE .609fl RRA .1213 RC] -.0647 FAU .0_520 RRT .1159 RRF .]354 RTF ,9699 CRT .7546 CRS -.8753 CST -.9778

FOE .9559 FRA -.6706 FC3 -.2856 9SP 12336 ,_B _93].4 R23 .22}0 RI] .9702 LS4 1942.4 MS4 282.7 SS4 2.9

ODE 2.3659 0RA 2.6804 8C3 .6671 F,,_P -334 _I ]9(_8.6 S_2 440.2 TH4 .76 EL1 1841.9 EL2 260.3 4LF 9.68

LAUNCH DATE FEB 28 1969 FLIGHT" TIME i38,00 ARRIVAL DATE JUL 16 1969

HELIOCENTRIC CONIC DISTANCE 407,J65
RL ]48.20 LAL -.00 LOL 159.2] VL 27.466 GAL -5.79 42L 77.75 HC4 196.0] SM4 128.02 ECC .18649 IN(12.2456 Vl 30.065

RP 108,74 LAP -3.36 LOP 354.91 VP 37.475 GAP 6.39 4ZP 10|.78 TAL 206.98 TAP 45.00 RCA 104.J5 APO 151.90 V2 34.850

RE 138.775 GL 51.]7 GP -59.87 74L 115.46 ZAP 118.22 ET5 295.83 ZAE 108.69 ETE 21].56 2AC 111.80 ETC 192.82 CLP-160.44

PLANETC_ENTRIC CONIC

C3 53.040 VML 7.419 DLA 55,54 RAL 353.68 RA0 6569.0 VEL 1].282 PTH 2.4] VHP 9.161CP4 -49.60 RAP 47.79 ECC J.9058

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LCIWG INJ RT AS( INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

40.00 13 50 56 4594.24 -22.74 221.84 246.97 ]7.85 15 7 30 ]994.2 -28.95 2]6.66

140.00 22 55 41 2982.30 -22.73 92.00 246.95 37.84 23 45 2] 2382.3 -2_.94 86.81

40.00 l] 50 56 4594.24 -22.74 221,84 246.97 37.85 15 7 30 ]994.2 -28.95 2f6.66

140.O0 22 55 AI 2982.30 -22.73 92.00 246.95 37.84 25 45 2] 2]82.] -28.94 86.81
40.00 13 50 56 4594.24 -22.74 221.84 246.97 37.85 15 7 30 ]994.2 -28.95 216.66

140.00 22 55 41 2982.30 -22,73 92.00 246,95 37.84 23 45 2] 2182.3 -28,94 86,_J

DIFFERENTIAL OARRECTIONS MI0-COURS£ £XECUTION ACCURACY ORBIT DETERMINATION ACCURACY :

TOE 1.9455 TR4-2.4537 TC3-1.05;]0 BAU .7832 ,S_T 3989._ 5(,R 552.8 ,%3 120.2 ST 1808,0 SR 494.8 55 631.6
ROE .6396 RR4 -.0682 RC] -.1551FAU .0321] RRT .6410 RRF .8151 RTF .9575 CRT .86J] CRS -.9584 CSt -.9705

FOE .9718 FRA -.6601 FC] -.5054 BSP 12604 ,_8 4027.2 R_] .2533 R1] .9599 LSA 1958.8 MS4 275.1 SSA ].7

80E 2.0479 BRA 2,4547 _C] 1.0643 FSP -]96 ,T_I 4005.0 ,_2 422.6 THA 5.13 ELl 1858.5 EL2 244.5 4LF I].5_

FLIGHT TIME 140.(30

F_LIO_ENTRIC CONIC DISTANCE 412.993

RL 148.2(3 LAL -.0(3 LCX. 159.2] VL 27.410 GAL -5.50 A2L 79.81 PICA 199.14 SHA 127.64 ECC .18678

RP 108.71 LAP -3.32 LOP ]]8.09 VP 37.442 GAP 6.59 AZP 99,6] TAL _135.]7 TAP 44.51 RE4 103.80

RE 141.067 GL 47.49 GP -54.26 24L 117.71 ZAP 12].00 ETS 29_,92 2AE 112.81 ETE 214.06 ZAC 115.38

PLANETC_ENTRIC CCNIC

C3 42.841 VHL 6.54_ DL4 52.48 RAL 357.74 RA0 6568.6 V[L I_.914 PTH 2._ VHP 8.210 OPA -43.5] RAP 45.97 ECC J.705|
LNCH 41_ATH LN_H TIME L-! TIE INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4].78 14 18 4 4507.99 -25.0! 215.18 246.76 42.2] 15 ]3 12 ]908.0 -]0.80 209.34

J36,22 2_ 0 57 294].40 o25.0(3 gO.62 246.74 42.2] 2] 50 J 2]43.4 -30.79 84.79

43.78 14 18 4 4507,_ -25.01 215.18 246.76 42.23 15 33 12 ]908.0 -30.80 209,34

136.22 2] 0 57 2943.40 -25.00 _0,62 246.74 42.23 25 50 I 234].4 -}0.79 _4.79

45.78 14 18 4 4507.99 -25.01 215.18 246.76 42.23 15 33 12 39(38.0 -30.80 209.34

136.22 23 0 57 2943.40 -25.00 90.62 246.74 42.2] 23 50 1 234].4 -30.79 _4.79

DIFFERENTIAL CCRR[CTIONS MIO-COUR8_ £XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7153 TRA-2.2678 TC]-1.467I B/PJ .8505 ,.5_T 4076.] SGR 619.3 5G3 157.9 ST 1807.4 SR 517.9 SS 63],6

ROE .5888 RRA -.1157 RE3 -.2295 FAU .01793 RRT .7532 Rf_F .9003 RTF .9477 CRT .8891 CRS -.9774 CST -.9657

FDE .9713 FRA -.6295 FC] -.7664 BSP 12986 _ 4123.] R2] .2727 R13 .9509 LSA 1965.9 MS4 267.7 SSA 4.7

8OE 1.8323 8RA 2.2707 8C3 1.4850 FSP -459 S_I 4103.] ,S_2 404.7 TH4 6.59 ELI 1866.J EL2 229.7 ALF 14.52

LAUNCH DATE RE8 28 1969
ARRIVAL 0ATE JUL J_ 1969

INC10.1864 Vl ]43.O65

APO 151.48 V2 34.86_

ETC 194.54 CLP-158.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69

LAUNCH DATE FEB 28 1969

HEL IOCEN TR [ C CCNIC

RL 148.20 LAL -,OO

RP 108.68 LAP -3.28

RC 143.344 GL 43.95

PLANE TOCENTRIC CONIC

C3 35.130 VHL 5.927

LNOa ATHTH LNCH TIE
47.08 I4 43 55

132,92 23 6 13

47.08 14 43 55

13E,92 23 6 I3

47,08 J4 43 55

132.92 23 6 I3

FLIGHT TIE 142.00 ARRIVAL CATE JUL ZO 1969

DISTANCE 418,827

LOL 159.23 VL 27.353 GAL -5.20 AZL 81.31 HCA 202,27 SNA 127,27 ECC .I6722 INC 8.6855 v! 30.065

LOP 1.Z7 VP 37.410 GAP 6.80 AZP 98.05 T4L 203.76 TAP 46.03 RCA 103,44 APO 151.09 v2 34.870
GP -49.25 Z4L 119.25 ZAP /27.36 ETS ]OO.9! Z4E 116.15 ETE 213.27 Z4C 118,57 ETC 19§.DO CLP-158,37

0LA 49.86 RAL |.64 RAO 6568.4 VEL 12.510 PTH 2.26 VHP 7.600 DP4 -38,10 RAP 44.95 ECC 1.5782

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIE PO CST TIH INJ Z LAT INJ Z LONG
4454.09 -26,45 209.11 246.86 46,05 15 57 49 3_34,1 -31.64 202.75

2917.08 -26.43 89,51 246.84 46.05 23 54 50 2317.1 -3|.82 83.16
4434.09 -26.45 209.11 246.86 46,05 15 57 49 3834.1 -31.84 202.75

2917.08 -26.43 89.51 246.64 46.05 23 54 50 2317.1 -31.82 83.16

4434.09 °26.45 209,|1 246,86 46.05 15 57 49 3834.J -31.84 202.75
2917.08 -26.43 89.5I 246.84 46.05 23 54 50 23J7.1 -31.82 83.16

0IFFERENTIAL CORRECTIONS

TDE I .5838 TRA-2.1133 TC3-| ,9010 BAU .9029

ROE .5266 RRA -.1202 RE] -,2865 FAU ,04267
FOE ,9489 FRA -.5844 F(3-1.O514 BSP 13510

BOE 1.6691 BRA 2.1167 BC3 | ,9225 FSP -524

LAUNCH OATE FEB 28 1969

HELIOCENTRIC CCNIC

RL 148,20 LAL -.00

RP 108.65 LAP -3,23

RC 145.608 GL 40.75

PLANE T_FNTR IC CONIC

C3 29.875 VHL 5.466
LN(,H A2_4TH LNCH TINE

49.94 15 8

1_O.O6 23 II 35

49.94 15 8 27

130,06 23 1| 35

49.94 15 8 27

1_O.06 23 II 35

DIFFERENTIAL CORRf.CTION$

TOE 1.5074 TRA-I.9370 TC3o2,2958 B,'_J .9252

.4828 RRA -.0967 RE3 -.3087 FAU .04480

FOE .9403 FRA -.4938 rC3-I,2981 BSP 13112

8OE I .fl828 9RA ! .9394 BC3 2.3165 F,SP -518

MID-CCURSE EXECUTICN ACCURACY ORBIT DETER_IINATION ACCURACY
`%T 4179,2 _ 637.9 `%3 153.7 ST 1803.5 5R 512.0 55 627.1
RRT .7937 RRF .9239 RTF .940§ CRT .9005 CRS -,9849 CST -.9621

4227.6 R23 .2811 R13 .9437 LSA 1959.7 HSA 259.9 SSA 5.8

SGI 4210.0 SG2 385.Z THA 6.97 ELI 1862.3 EL2 215.7 4LF 14.54

FLIGHT TINE 144.00 ARRIVAL DATE JUL 22 1969

OISTANEE 424.665

LQ. 159.23 VL 27.297 GAL -4.89 A2'L 82,46 PiCA 205.41 ,_A 126.89 ECC .18760 INC 7,5583 VJ 30.065

LOP 4,46 VP 37,379 GAP 7.01 AZP 96.82 TAL 2132,13 TAP 47.54 RCA 103.06 AFt3 150.72 V2 34.880

GP -44,83 ZAL JL=0.16 ZAP 1_1.29 ETS 302.37 ZAE 118,85 ETE 211,90 zAC 121.49 ETC 194,88 CLP-158.5!

OLA 47,64 RAL 5,39 RA0 6568.2 VIEL 12.298 PTH 2.22 VHP 7.202 DPA -33.24 RAP 44.52 ECC 1.4917
L-| TINE INJ LAT INJ LONG INJ RT A,$C INJ 4214TH INJ TINE PO CST TIH INJ 2 L4T INJ 2 LONG

4370.03 -27.33 _3.66 247.29 49.32 16 21 17 3770,0 -32.36 196.90

2899,55 -27.31 88.68 247.28 49.31 23 59 55 2299.6 -32.34 81.92

4370,03 -27.33 203.66 247.29 49.32 J6 21 17 3770.0 -32.36 196.90

2899.55 -27,31 88,68 247.28 49.31 23 59 55 _L199.6 -32,34 81,92

4370.03 -27,33 203.66 247.29 49,32 16 21 17 3770.0 -32.36 196.90

2899.55 -27.31 88.68 247.28 49.31 23 59 55 2299.6 -32.34 81.92
MID-COURSE EXECUTION ACCURACY CRBIT DETERNINATION 4CCURAC_

`%T 4228.1 `%R 626,6 `%3 J63.4 ST 1822.0 SR 508.2 SS 630.5

RRT .7926 RRF .9_27 RTF .9298 CRT .9085 CRS -.9899 CST -.9563
,S_ 4274.3 R23 .2948 RJ3 ,9330 LSA 1977.1NSA 257.5 SSA 6.9

SGI 4257.4 SG2 379.4 THA 6.75 ELI 1880.3 EL2 205.8 ALF 14.39

LAUNCH 0ATE FEB 28 1969

HELIOCENTRIC CONIC

RL 148.20 LAL -.00

RP IO8.61 LAP -3.16

RE 147.857 GL 37.86

PLAN[ TOCENTRI C CONIC

C3 26.088 VHL 5.108

LNCH AZNTH LNCH TIRE

32.42 15 31 51

127.58 23 17 14

52.42 15 31 51

127.58 23 17 14

52.42 J5 31 31

127,58 23 17 14

FLIGHT TII,( 146.00 ARRIVAL 0ATE JUL 24 1969

DISTANCE 430.497

LOL 159.23 VL 27.242 GAL -4.58 AZL 83.37 PICA 208.57 S_A 126.53 ECC .18651 INC 6.6256 VI 30.065

LOP 7.64 VP 37.349 GAP 7.22 AZP 95.83 TAL 200.49 TAP 49.05 RCA 102.67 4PO 150.38 V2 34.891

GP -40.96 ZAL 120.51 ZAP 134.82 ETS 303.53 ZAE 121.03 ETE 210.29 ZAC 124.21 ETC 194.49 CLP-158.97

OLA 45.76 RAL 9.03 RA0 6568,! VEL 12.143 PTH 2.18 VHP 6.943 OPA -28,89

L-I Till[ INJ LAT INJ LONG INJ RT kS(: INJ AZNTH INJ TIM[ PC) CST TIH

4313.82 -27,85 198.81 248.07 52.10 16 43 45 3713.8

2888.20 -27.84 88.09 248.06 52.10 24 5 23 2288.2

4313.82 -27.85 198.81 248.07 52.10 16 43 45 3713.8

2888,20 -27.84 88.09 248.06 52.10 24 5 23 2288.2

4313.82 -27.85 198.81 248.07 52.10 16 43 45 3713.8

2888.20 -27.84 88.09 248,06 52.10 24 5 23 2288.2

RAP 44.54 £CC 1.4293

INJ 2 L4T INJ 2 LONG

-32.56 191.74

-32.55 81.O2

-32,56 191.74

-32.55 81.02

-32.56 191.74

-32.55 8J.02

DIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURAC_

TO[ 1.4202 TRA-1,8036 TC3-2.7361 8AU .9613 ,%7 433I.I `%R 610.9 ,%3 173.3

R_E .4366 RRA -,O829 RC3 -,3329 FAU .04714 RRT .8002 RRF .9186 RTF ,9249

FOE .8948 FRA -.4L_I FC3-1.5644 BSP 13588 S_ 4374.0 R_3 .2889 RJ3 .9277

BOE I .4857 BRA I .B055 BC3 2.7562 FSP -561 ,%1 4358.8 ,%2 364.1 THA 6.49

LAUNCH OATE FEB 28 19159 FLIGHT TINE 148,00

HELIOEENTRIC CONIC OISTANEE 436.324

GRSIT DETERNINAT[ON ACCURACY

ST J817.1SR 491.5 SS 615.1

CRT .9136 CRS -.9926 CST -.9555

LSA J964.4 HSA 250.2 SSA 8.3

ELI 1872.3 EL2 194,0 ALF 14.03

ARRIVAL DATE JUL 26 1969

RL 148.20 LAL -.[30 LOL 159.23 VL 27,186 GAL -4.26 A2'L 84.11

RP 108.38 LAP -3.09 LOP 10.83 VP 37.319 GAP 7.44 A2'P 95.01 TAL

RE 150.O92 GL 35.22 GP -37.57 ZAL |20.36 ZAP |37._ ET5 304.48 ZAE
PLANETOCENTRIC CONIC

C3 23.234 VHL 4.820 OLA

LNCH A2'NTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE

54.58 15 54 _ 4263.96 -_.16 194.48 249.18 54.47 17 5 26

125.42 23 23 21 2_1.1I -28.15 87.69 249.|6 54.46 24 JI 22

54.58 15 34 _ 4263.96 -28.16 194,48 249.18 54.47 17 5 26

125.42 23 23 21 2881,11 -28.13 87.69 249.16 54.46 24 11 22
54.58 15 54 22 4263.96 -28.16 194.48 249.18 34,47 17 5 26

125.42 23 23 21 2881.|1 -28.15 87,69 249.16 54,46 24 II 22

DIFFERENTIAL CORRECTIONS NIO-(X_JR_E EXECUTION ACCURACY

TOE 1.3991 TRA-1.6694 TC3-3.1739 BAU ,9917 ,%T 4428.0 _ 391.7 ,%3 180.3

RDE .4008 RRA -.0678 RC3 -,3450 FAU .04841 RRT .7998 RRF .g078 RTF .9203

FO_ .8467 FRA -,3413 FC3-1,8039 BSP 13964 _ 4467._ R_3 .2783 R13 .9227

BOE 1.4131 BRA I .6708 BC3 3.1926 FSP -589 ,%1 4453,4 ,%2 353.2 THA 6.14

211.73 SMA 126.16 £CC .18937 INC 5.8857 Vl 30.065

198.83 TAP _0,56 RCA 102.27 APO 150.05 V2 34.902

12_.78 ETE 208.61 ZAC 126.80 ETC 193.98 CLP-J59.61

44.16 RAL 12.62 RAO 6567.9 VEL 1_.025 PTH 2.15 VHP 6.778 OPA -24.98 RAP 44.90 ECC 1.3824
PO CST TIH INJ 2 LAT INJ 2 LONG

3664.0 -32.59 187.17

2281.1 -32.58 80.39

3664.0 -32.59 187.17

LP'ZSI,I -32.58 80.39

_664.0 -32.59 187.17

2281.1 -32.58 80.39

ORBIT OETERMINATION ACCURACY

ST 1814.2 SR 477.7 $5 598.5

CRT .9187 CRS -.9949 CST -.9529

LSA 1954.1 HSA 243.3 SSA 9.7

ELl 1867.1 EL2 183.3 ALF 13,73

1987



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69 J

L_UNCH OATr FEB 28 1969 FLIGHT TII_ 150.[30 ARRIVAL CAT[ JUL ?g 1969

H_LI(XENTRI( CON|(

eL 148.21_ LAL -.0(_

RP 108.54 LAP -],01

eC 152.312 GL 37.81

PLANI[TC_ENTRIC C(_llC

C3 21.010 _ 4.584

LNO4 A_7H LNC_ TINE

56,47 16 16 12

;23.53 Z] 30 7

56.47 14 18 12

;23.53 23 30 ?

56.47 16 16 12

123.53 23 30 ?

OIFFER1ENT|AL O_RIECTIONS

TOE I._O?O 7RA-I,5318 TC]-3.6062 BALI 1.0176

ROE ,3735 RRA -,O5:_O R(] -.3482 FAU .048?9

FOE .7986 FRA -.2552 FC]-Z.010] 88P 1425]

_X_ 1.359] BRA !.5327 8(] ].6229 FSP -603

0rSTAN(E 442.144

LOL 159.23 VL 27.131 GAL -3.93 AZL 84.74 PiCk 214.89 _MA J25.80 ECE .19056 JNC 5,7643 vj 30.065

LOP 14.01 VP 37.290 GAP 7.65 AZP 94.]2 TAL 197.17 TAP 52.06 RCA |01.86 APO 149.75 v2 34.914

GP -54.61 ZAL 1J9.77 ZAP 140.81 ETS 305.26 ZAE 124.20 ETE 206.95 ZAC 129.28 ETC 193.42 CLP-160.35

0LA 42.79 RAL 16.210 RAO 6567.9 V[L 11,933 PTH 2.12 VHP 6.681 OPA -2J.47 RAP 45,55 ECC J.3458

L-_ TIN_ INJ LAT INJ _ |NJ RT A_ |NJ AZNTH INJ TI_ PO CST TIM |NJ 2 LiT |NJ _ LONG

4219.47 -28.33 190.62 E50.61 56.48 J7 26 32 3619.5 -32.52 183.13

2816.89 -28.31 87.44 2_3.60 56.46 24 J8 4 2276.9 -32.50 79.95

4219.47 -28.33 190.62 250.6l 56.48 ;7 26 32 ]6;9.5 -32.52 183.13

2876.89 -28.31 87.44 250.60 56.46 24 18 4 2276.9 -52.50 79.95

4219.47 -28.33 lgO.62 250.61 56.48 17 26 32 3619.5 -32.52 183.13

2876.89 -28.31 87.44 2_O,60 56.46 24 18 4 2276.9 -32.50 79.95

MI0-(X_URSI[ [_ECUT|CIN ACCURACY CRB_T OETERMINATION ACCURAC_
S6T 4517.3 S6R 572.8 863 184.9 ST 18J4.3 SR 467,8 SS 582.0

RRT .7938 RRF" .89"_0 RTF' .9161 CRT .9249 CRS -.9968 CST -.9504

4553.4 i_] .L_40 R13 .9J81 LSA 1947.6 M$A 236.5 SSA Jl.2
_| 4540.2 _2 _46.6 THA 5.78 ELi 1865.6 [L2 173.0 ALF 13.53

LAUNC._ DATE FEB 28 1969 FLIGHT TZI4E 152.00 ARRIVAL 0ATE JUL 30 1969

HELIC(ENTNIC CCNIC 0ISTAN(E 447.957
RL 148.20 LAL -,00 LOt. 159.23 VL Z?.076 GAL -3,59 A2L 83,27 PICA 218.06

RP IO8,50 LAP -2._ _ 17.20 VP 37.L_1 GAP 7.87 42_ 93.73 TAL 195.49

RC J54.516 GL 30.56 GP -32.02 Z,tL118,78 ZAP 143,_ ETS 305.89 Z/q[ 125.]4

PLAN_TOC_NTR;C C..(:_N|C

C] 19.234 WR. 4._!J60LA 41.62 RAL 19.82 RAO 6367.8 V_L 11.858 PTH 2.10
LN_J4 ATP4TH _ T|NE L-I ?_N_ _NJ LAT ZNJ LONG _NJ RT A.q_ _NJ AZl4TH

58,12 16 37 3_ 4179.51 -28.40 |87.|7 252.35 58,20

121.88 2_ 37 _ 2874.77 -_8.39 87.3J 252.34 58.18
58.12 16 37 35 4179.51 -L=_,40 187,17 252.35 58.20

121.88 2] 37 3_ 2874.?? -_B.39 87.3J 252.34 58.18

58.12 18 37 35 4179,31 -_.40 187,17 2_2.3_ 58.20

121,88 23 37 _ _B74.71 -_.39 87.3l 252.34 58,18

SMA |25.45 £CC ._9J50 INE 4.7]]9 VI 30.065

TAP 53.55 RCA 101.43 APO J49.47 V2 34.926

ETE 205._ ZAC J5I.?0 ETC 192.85 CLP-I61.15

OIFF£RENTI4L CORR_(TI<_._ NIO-_ [_CUTION ACCURACY

TO( 1.2_75 TR_-I._33_ TC3-4.0_35 8AU 1.0426 _T 4607.0 S(_ 556.2 _3 187.9

RO( .35L_0 I_ o.0402 RC3 -.347_ F)4J .O4863 I_T .78_5 _F .87_8 eTr .9127
FOE .7483 FRA -.1702 FC3-2.1889 8.qP 145_ _ 4640.5 R_3 .2454 RI3 .9145

_O_ 1 .3j 55 8RA 1.3938 !_3 4.0544 F_P -614 J_1 4627.8 $62 34_.7 THA 5.45

VHP 6.632 OPA -IB.31 RAP 46.42 ECC 1.3J65
IN; TIM_ PO (ST TIN IN; 2 LAT IN; 2 LONG

17 47 15 3579.5 -32.38 179.54

24 25 33 2274.8 -32.37 79.68

17 47 15 3579.5 -32.38 ;79.54

24 25 33 2274.8 -52.57 79.68
17 47 15 3579,5 -32.38 ;79.54

24 25 33 2274.8 -32,]7 79.68

ORBIT OETERNIN_TION ACCURACY

ST 1813.0 SR 460.5 SS 56],5

CRT .9318 CR8 -.998_ CST -.9480

LSA J940.J NSA 228,8 SSA 12.9

ELi 186].5 £L2 162.6 ALr 13.42

LAUNCH 0ATE r£8 28 1969 FLI_HT TZI4_ J54.00 ARRIVAL 0ATE _UG I J969

NIELI(XENTR|C CONIC 0ISTAN(E 453.762

RL |48.210 LAL -.00 LOt. 159.23 VL 27.022 G_L -3.24 AZL 85.73 h_k 221.24 S_4A 125.10 ECC .19280 IN( _.2733 V; _0.065

RP 108.47 LAP -_.82 LOP 20.]9 VP 37.2]3 G4P 8.10 kTP 93.22 TAL 193.79 TAP 55,03 RCA 100.98 APO 149.22 V2 34.938

RC 156.704 GL 28,46 GP -29.75 ZAL !17.4] ZAP 145,66 £TS 306.38 ZkE 126.27 £TE 20].92 ZAC 114.O6 £TC 192.51 CLP-161.99

PLAMETO(ENTRIC CONIC

C3 17.191 VHL 4.218 OLk 40.61RAL 23.52 RAO 6567.7 VEL 11.797 PTH 2.09 VHP 6.620 0PA -15,44 RAP 47.49 ECC 1.2928

LNO4 A2'NTH LN_H TII,_ L-I TII4_ _NJ LAT _NJ LONG INJ RT AS( JNJ AZMTH _NJ T_I4_ PO CST TIN INJ 2 LAT |NJ 2 LONG

5_.59 16 58 44 4143.39 -28.42 184.07 254.40 59.68 18 7 47 3543.4 -32.2J 176,32

120.41 23 45 56 2874.]0 -28.40 87,28 254,39 59.6? 24 33 5J 2274.3 -32.20 79.54

59.59 16 58 44 4145.39 -28.42 184.07 254.40 59,68 ;8 ? 47 ]543.4 o32.2! 178.32

120.41 2] 45 56 28?4.30 -28.40 87.28 254,39 59.67 24 33 51 2274.3 -32,20 79.54

59.59 1_ 58 44 4;43.39 -28.42 184.07 254.40 59.68 18 7 47 3543.4 -32.21 176,32

120.41 23 45 56 2874._3 -28.40 87.28 254.39 5_.67 24 33 5I 2274.3 -32.20 79.54

O_FRER[NT|AL COR_[CTIOI¢S NI0-COUR_ E_ECUTICN ACCURACY ORBIT DETERNIN_TION _CCURACY

TOE 1.2_61 TRA-1.2499 TC3-4.4666 8AU |.0659 _T 4692.4 S(_ 542.? _3 189.4 ST 1811.8 SR 456.1 55 544.6

RO_ ,3355 RRA -.0_5 RC3 -.3439 FAU .04798 RRT ,7746 RRF .8507 RTF .9100 CRT .9397 CR$ -.9990 CST -.9457
FOE ,698? FRA -.0859 rC3-2.33_O 8SP 14854 _ 4723,7 1_3 .L_46 RJ3 .9115 L$A 1933.4 MSA 220.6 $SA 14.7

BOE 1.2_09 BR_ 1.2_03 BC3 4.4?99 FSP -618 _l 4711,3 S_2 341.8 TH_ 5,15 ELI 1862.1 EL2 151.7 ALK 1].40

LAIJ_.H DATE FEB 28 1969 KLI_T TINE 156.00 _RRIWL DATE AUG ] 1969

NELI_ENTR|C CONIC

RL 148.20 LAI -.0(3
RP 108.43 LAP -2.71

R( 158.875 GL 26.47

PLANET_._NTRIC CONIC

C3 16.606 VHt. 4.075

LNCH A2'P4TH LNCH TII4_
60.91 17 19 51

119.09 23 55 2

60.91 17 19 51

;19.09 23 ]5 2

60.91 I? 19 81

119.09 23 55 2
OJRRERENTIAL CORRtECTION$

TOE 1.2119 TRA-| ,099'9 7C3-4.8810 BAU 1.08_2

ROE .3232 RRA -,O175 RC3 -.3]77 FAU ,04691

FOE .8515 RR_ -.O(:Y_ FC3-2.4458 _SP 1_076

_0_ 1.2543 _ 1.i000 8(3 4.8_7 KS ° -615

DIST_I_£ 459.557

LOL 159.23 VL 26.967 ¢AL -2.88 AZL 86.13 HC_ 224.41 ,,_,4A 124.76 EC( .19426 IN( 3.8672 VI 50.065

LOP 23.38 VP 37.205 GAP 8,32 AZP 92,76 T_L 192.09 TAP 56,5! RC_ 100.52 kPO 148.99 V2 ]4.951

GP -27.74 ZAL 115.74 ZAP 147,74 ETS _.73 ZAE J27,04 ETE _.57 Z_C |]6.40 ETC 191.79 CLP-162.84

OLA 39.71RAL 27.30 RAO 6567.7 VEL 11.747 PTH 2,07 VHP 6.637 DPA -12.83 RAP 48.71ECC 1.2733

L-J T_14_ _NJ LAT _NJ _ _NJ RT AS( _NJ A2_I4TH _NJ T|N_ PO C$T T|N _NJ 2 LAT ;NJ 2 LONG
4110.56 -_B.38 181.25 236.74 60.97 18 28 21 3510.6 -32.01 17].42

2875.29 -28.37 87,34 256.73 60.96 24 42 57 2275.3 -32.OO 79.5!

4110.56 -L_,_ 18J._5 256,74 60.97 18 28 21 3510.6 -32.O1 173.42

2875.29 -28.37 87._4 256.73 60.96 24 42 51 2275.3 -32.00 79.51

4110.56 -L_._8 181.2_ 256.74 60.97 18 28 21 ]510.6 -32.O1 175,42

2815.29 -28.31 87.34 256.73 60.96 24 42 57 .2275,3 -32.O0 79.51

NI0-CCURS([ E_ECUTION ACCURACY ORBIT DETERNIN_TION ACCURACy

SGT 4771,7 _R 532,3 SC-3 189.5 ST 1811.5 _ 454.6 5S 526,5

RRT .7614 RRF" .8265 RTI r .g076 CRT .9485 CRS -.9987 CST -.9435

!1_ 4_01.3 R_3 .2039 RI3 .9088 LS_ 1928.8 NS_ 211.9 SSA 16,6
SGI 4789.0 .._62 _43.8 THA 4.88 ELi 1862.4 EL2 140.0 ALF 13.47

1988



JPL TM 33-99 EARTH--VENUSTRAJECTORIEStVOL. 4. 1968-69J

LAUNCH OAT[ F[B 28 1969 FLIGHT TIM[ 158.00

J4[L|OCENTRIC CONIC 0;STANCIL" 465.342

RL 148.20 LAL -.00 LOL 159.23 VL 26.914 G4L -2.50 AZL 86.50 HCA 227.60 5HA

RP 108.39 LAP -2.59 LOP 26.78 VP 37.179 GAP 8.56 AZP 92.36 TAL 190.38 TAP
RC 161.027 GL 24.56 GP -25.98 7AL 113.75 ZAP 149.63 ETS 306.94 ZAE 127.67 ET[

PLANE TOCI:'NTR I C C_|C

C3 15.631 VHL 3.954 0LA 38.90 RAL 31.L_ RA0 6567.6 VEL 11.705 PTH 2.06 VHP

LNCH AZP4TH LN(:H TIME L-I TIME INJ LAT

62.13 17 41 1J 4080.33 -28.29

117.87 0 8 45 2877.98 -28.28

62.13 17 41 11 ,1080.35 -28.29

117.87 0 8 45 2877.98 -28.28

62.13 17 4l 11 40_0.)3 °28.29

]17.87 0 8 45 2877.96 -28.28

O IFFFR£NT|4L C.CtI_IEC T] ON5

TOE i.1868 TR4 -.9462 TC3-5.2875 BAU 1.107!
ROE .3132 RRA -.0077 RC3 -._320 F4U .04568

FOE .6022 FR4 .0756 FC3-2.5299 BSP 15361
8OE 1.2275 _RA .9462 BC3 5.2979 FSP -614

LAUNCH 04TE FEB 28 1969

H[L I(XENTRIC CONIC

RL 148.20 L4L -.00

RP 108.35 L4P -Z.46

RC 163,161 GL L_.72

PLANE T(XENTRI C CONIC

C3 14.833 _ 3.851
LNCJ4 A2'NTH LNCH TII4[ L-I TIM[ INJ LAT

63.30 18 Z 55 4052.2_ -28.15

116.70 0 19 7 2J_2.58 -28.14

63.30 18 E 55 4052.22 -28.15

116.70 0 19 7 2882.68 -28.14

63.30 18 2 55 4052.22 -28.15

]16.70 0 19 7 2882.58 -28.14

CIFFgR1ENTI4L OORREC T IONS

TOE 1.1619 TR4 -.7857 'rc3-5.674_, 8kU 1.1271

.RO£ .3056 RR4 .O(Ya_ RC3 -.3263 I='/_U .04427

FOE .5333 FR4 .1508 FC3-2.5835 8SP 15628

60E 1 .ZO13 8R4 .7857 8C3 3.f_36 F._ ° -610

ARRIVAL CATE AUC 5 1969

124.42 ECC .19588 INC 3.5045 V! 30.065

57.97 RCA 100.05 APO 148.79 V2 34.964

L:_1.34 ZAC 138.72 ETC 191.29 CLP-163.69

6.677 OPA -10.45 RAP 50.08 ECC 1.2572

|NJ LONG INJ RT 48C INJ 42"MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

178.67 259.38 62.J1 18 49 11 3480.3 -31.78 170.77

87.51 259.37 62.10 0 56 43 2278.0 -31.77 79.6J

178.67 259.38 62.11 18 49 lJ 34190.3 o31.78 170.77

87.51 259.37 62'10 0 56 43 L=_278.0 -31.77 79.6J

178,67 259._ 62.11 18 49 1J 3480.3 -3|.78 170.77
87.51 259.37 62.10 0 56 43 2278.0 -31.77 79.61

NI0-COURS[ EXECUTION 4CCUR4CY CK_IT 0ETERNIN4TION 4CCUR4C_

`%T 4B52.1 `%R 524.6 `%3 189.0 ST 1803.7 SR 454.0 SS 505.2

RRT .7479 RRF .8013 RTF .9062 CRT .9573 CRS -.9970 CST -.9408

S/_ 4880.4 R_3 .1809 R13 .9073 LS4 1916.6 MSA 202.3 SSA IB.8

,%1 4868.0 ,%2 347.1 TH4 4.65 EL/ 1855.6 EL2 127.3 ALF 13.61

FLIGHT TINE 160.00 4RRIVAL 0ATE AUG 7 t969

OISTM_£ 471.116

LOt. 159.23 VL _._=0 G4L -2.12 AZL 86.82 HC4

LC_ 29.97 VP 37.152 GAP 8.79 421= 92.0l TAL

GP -24.41 Z4L 1J1.47 ZAP 151.37 £TS 307.01 Z,_E

2_0.78 SN4 1_4.09 ECC .19769 INC 3.1765 Vl 30.065

J88.66 TAP 59,44 RCA 99.56 4PO 148.62 V2 34.977

128.20 £T£ 200.22 ZAC 141.03 [TC 19(3.82 CLP-164.55

OLA 38.15 R4L 35.23 RAO 6567.6 VIEL 11.671 PTH 2,05 W4P 6.736 0P4 -8.27 RAP 51.57 £CC 1.2441
INJ _ ZNJ RT A8C [NJ A2_4TH |NJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

I76.26 262.30 63.1_ 19 J0 27 3452.2 -31.51 168.30

87.81 Z62.29 63.11 1 7 J0 LP_82.6 -31.50 79.86

176.Z6 262.30 63.12 19 10 27 3452.2 -31.51 168.30

87.8J 2_2.29 63.11 l 7 JO 2282.6 -31.50 79.86

176.26 262.30 63.12 19 10 27 3452.2 -31.51 168.30

87.8J 262.29 63.11 J 7 J0 2282.6 -31.50 79.86

NID-CCURS[ EXECUTION ACCURAC_ ORBIT 0£TEKq4IN4TION 4CCURAC_

S_T 4929.6 SGR _19.5 ,%3 187.7 ST 1790.0 SR 454.7 SS 482.9

ART .7337 _ .77_8 RTF .9055 CRT .9662 CRS -.9934 CST -.9376

4956.9 RZ3 .1589 R13 .9064 LS4 1899.1 MS4 192.3 SSA 21.2

,%1 4944.4 ,%2 351.9 THA 4.44 EL] |843.3 EL2 113.9 4LF 13.84

LAUNCH DATE FEE 28 1969 FLIGHT TIM[ 162.00 ARRIVAL DATE AUG 9 1969

HELIO(ENTRIC CONIC

RL 148.20 L4L -.00

RP 108.31 LAP -2.33

RC 165.276 GL 20.92

PLANETOCENTRIC CONIC

C3 14.192 VHL 3.767

LNCJ-I A_NTH LNCH TIM[
64.44 18 25 17

115.56 0 29 55

64.44 18 25 17

115.56 0 29 55

64.44 18 25 17

115.56 0 29 55

OIFFERENTIAL CCRRI_CTION5

TOE 1.1352 TR4 -.6177 TC3-6.0319 84U 1.1461

R_E .2999 RR4 .0116 RC3 -.3202 F4U .04269

FOE .5052 FRA .2L:>29 FC3-2.6045 8SP 15g00
_E 1.1742 BR4 .6178 803 6.0404 FSP -604

0IST4NCE 476.877

LOL 159.23 VL 26.808 G4L -1.72 AZL 87.12 HC4 233.97 SNA 123.76 £CC .19968 INC 2.8769 VJ 30.065

LOP 33.17 VP 37.127 GAP 9.04 _ZP 91.69 TAL 1_6.93 T4P 60.90 RCA 99.05 APO 148.47 V2 34.990

GP -23.02 Z4L 108.93 Z4P 152.96 £TS ]06.94 ZAE 128.65 £TE 199.20 ZAC 143.34 ETC 190.38 CLP-165.40

0L4 37.42 RAL 39.38 R40 6567.6 VEL 11.644 PTH 2.04 YHP 6.811 0P4 -6.26 R_P 53.16 ECC 1.2336

L-J TIME INJ LAT INJ LONG _NJ RT A_ |NJ 4_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON_

4025.56 -27.95 173.96 265.49 64.04 19 32 22 3425.6 -31.20 165.97

2889.61 -27.94 88.28 265.49 64.02 1 18 5 2289.6 -31.19 80.28

4025.56 -27.95 173.96 265.49 64.04 19 32 22 3425.6 -31.20 165.97

_889.61 -27.94 88.28 265.49 64.02 1 18 5 2289.6 -31.19 80.28

4025.56 -27.95 173.96 265.49 64.04 19 32 22 3425.6 -31.20 g65.97

2889.61 -27.94 88.28 265.49 64.02 1 18 5 2289.6 -31.19 80.28

MIO-COI.MSI[ EX[CUTION 4CCURACY ORBIT 0ETERMINATION ACCURACY

SC,T 5003.5 _ 516.4 SC,3 185.8 ST 1768.0 SR 456.2 SS 459.7

RRT .7189 RRF .7505 RTF .9053 CRT .9747 CR5 -.9870 CST -.9335
S_ 5030.1Rf3 .1386 R13 .9061 LS4 1873.9 HSA 182.2 SSA 24.0

`%1 _017.3 `%2 358.0 THA 4.27 ELI 1823.2 EL2 98.9 ALF 14,16

LAUNCH DATE F[8 28 19_9 FLIGHT TIME 164,D0 ARRIVAL DATE 4UG |1 1969

HELIOCENTRIC CONIC

RL 148._ LAL -.0_

RP 108.26 LAP -2.18

RC 167.370 GL 19.1_
PLANETOCENTRIC CONIC

C3 13.693 VHL 3.700

LNO_ AZMTH LNCH TIME
65.62 18 48 29

114.38 0 40 53

65.62 18 48 29

114.38 0 40 53
65.62 18 48 _9

114.38 0 40 53

OIFFERENTIAL CORRECTIONS

TC)I[ 1.10(N_ TRA -.&_89 TC3-6.34|6 _AU J.1623

ROE .2959 RR4 .0219 RE3 o.3125 F4U .04091

roe .4587 rR4 .2938 FC3-2.5864 8SP 16078
ODE 1.1457 _R4 .4_J5 8C3 6.3493 FSP -592

DISTANCE 482.626

LOL 159.23 VL 26.755 G4L -1.31 4ZL 87.40 PIC4 237.16 SM4 123.44 ECC .20187 INC 2.6004 Vl _.065

LCP _6,37 VP 37.101 GAP 9.29 k2'P 91.41 T4L 185.19 T4P 62.56 RCA 98.52 4PO 148.35 V2 35.003

GP -21.78 Z4L 106.14 ZkP 154.42 ETS ]06.72 Z/q[ 129.04 ETE 196.29 ZAC 145.65 £TC 189.95 CLP-166.25

OL4 36.69 R4L 43.67 R40 6567.5 V_[L 1J.622 PTH 2.04 VHP 6.900 0P4 -4.40 RAP 54.85 ECC 1.2254

L-I TIM[ [NJ LAT INJ LON_ INJ RT ASC INJ 4214TH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG
3999.73 -27.87 171.71 268.95 64.88 19 55 8 3399.7 -30.81 163.70

2899.73 -27.66 88.95 268.95 64.87 ! 29 13 2299.7 -30.80 80.93

3999.73 -27.67 171.71 268.95 64.88 19 55 8 3399.7 -30.81 163.70

2899.73 -27.66 88.95 268,95 64,87 1 29 13 2299.7 -30.80 80.93

3999.73 -27.67 171.71 26B.95 64.88 19 55 8 3399.7 -30.81 163.70

2899.73 -27.66 88.95 268.95 64.87 I 29 13 2299.7 -30.80 80.93

MI0-COURSE [X£CUTION 4CCUR_C_ CRSIT 0ETERNINATION 4CCUR4CY

`%T 5067.8 _ 515.0 `%3 183.J ST 1738.2 SR 458.4 SS 436.7
ART .7030 RRF .7258 RTF .9051 CRT .9826 CRS -.9766 CST -.9282

SC_ 5093.9 R'23 .1211 R13 .g058 LSA 1841.7 HSA 172.6 SSA 27.0
,%| 5080.8 ,%2 365.3 TH_ 4.11 ELI J795.8 £L2 82.4 4LF 14.56

1989
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_

LAUNCH CATE FEB 28 1969

HELIOCENTRIC CONIC

RL 148.20 LAL -.00

RP 108.22 LAP -2,04

RE 169.445 GL 17.40

PLANETOfENTRIC CONIC

C3 13.379 VHL 3.651

LNCH ATMTH LNCH TIM_

66,87 19 12 46

113.13 0 5/ 40

66.87 19 12 46

113.13 0 51 4O

66.87 19 I? 46

113.13 0 51 40

FLIGHT TIME 166.00 ARRIVAL CATE 4UG 13 1969

OISTANCE 468.360

LOL 159.23 VL 26.704 GAL -.89 A?L 87.66 PiCA 240.36 SMA 123.12 ECC .20428 INC 2.3429 Vl 30.065

LOP 39.57 VP 37.077 GAP 9.54 AZP 91,16 TAL I63.45 TAP 63.81 RCA 97.97 APO 148.77 V2 35.016

GP -20.67 ?AL 103.13 ZAP 155.78 ETS ]06.35 ?AE 129.37 ETE 197.46 7AC 1A7.96 ETC 189.53 (LP-167.09

CLA 35.95 RAL 48.06 RAO 6567.5 VEL 11.607 PTH ?.03 VHP 7002 0PA -2.68 RAP 56.63 ECC 1.Z|94
L-I TIE INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

3973.82 -27.31 169,45 272.67 65.66 20 19 0 3373,8 -30.35 161 _I

2913.92 -27;30 89.90 272.66 65.65 1 40 14 2313.9 -30.34 81.87

3973.82 -27.31 169.45 272.67 65.66 20 19 O 3373.8 -)0.35 161.41

2913.92 -27.30 69.90 272.66 65.65 I 40 14 2313.9 -30.34 81.87
3973.82 -27.31 169.45 272,67 65,66 20 19 0 3373.8 -30.35 161.41

2913.92 -27.30 89.90 272.r_ 65.65 I 40 14 2313.9 -30.34 81.87

DIFFERENTIAL CORRECTIONS

TOE 1.0681 TRA -.2561 TC3-6.6165 6AU 1.1803

ROE .2926 RRA .0319 RC3 -.}074 FAU .03928
FOE .4091FRA .3584 FC3-2,5510 8SP I6345

BOE 1.1074 8RA .2581 BE5 6.6237 FSP -586

LAONCH 0ATE FEB 78 1969

HELIOCENTRIC CONIC

RL 148.2'0 LAL -,00 LCL |59.23 VL

RP 108,18 LAP -|.88 LOP 42.77 VP

RE 171.498 GL 15.66 GP °19.67 ZAL

PLANETOC.ENTRIC CONIC
C3 13.097 VHL 3.619 DLA 35.15 RAL

MI0-CC)UR_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

51,T 5137.8 56_ 514.8 5(,3 180.5 ST 1689.1 5R 459.6 SS 409.7

RRT ,6_94 RR_ ,71_28 RTF ,9065 CRT .9892 CRS -.9606 CST -.9206

5|63,6 R23 ,1029 RI3 .9071 LSA 1790.1MSA 163.6 SSA 30.4

$61 5150.2 $62 372.0 THA 3.97 ELI 1749.2 EL2 65.1 ALF IS.0B

FLIGHT TIME J6_-.00 ARRIVAL OATE AUG 15 1969

0ZSTANCE 494.078

26.652 GAL -.45 AZL 87.90 _A

37.052 GAP 9.81A?'P 90.94 TAL
99.93 ZAP I57,04 ETS ]05.83 ?AE

243.55 SMA 122.81 ECC .20691 INC 2.1011 Vl 30.O65

181.7! TAP 65.26 RCA 97.40 APO 148.22 V2 35.D30

129.67 ETE 196.72 ZAC |5D.28 ETC 189.11 CLP-167.97

LNCH AZMTH LNCH TIME t-I TIME INJ LAT

6_.24 J9 _ Z! 3947.04 -26.85

111.76 1 1 55 2933.09 -26.84

68.24 J9 38 21 3947,04 -26.85
111.76 I I 55 2933.09 -26.84

r:_.24 19 38 21 3947.04 -26.85

111.76 1 I 55 2933.09 -26,B4

CIFFERENTIAL CORRECTIONS

TOE 1.0714 TRA -.06_ TC3-6.8293 8AU 1,1970

ROE .2902 RRA .0426 RE3 -.3010 FAU .03755

FDE .3596 FRA .4208 FC3-2,4821 BSP 16585
B0E 1.0619 _'RA .0767 BC3 6.8360 FSP -577

52.55 RAO 6567.5 VEL 11.597 PTH 2.03 YHP 7.116 OPA -1.09 RAP 58.48 ECC 1.2155
INJ LONG INJ RT A_C [NJ AS'MTH INJ TIME PO CST TrM [NJ 2 LAT INJ 2 LONG

167.09 276.6! 66.41 _ 44 8 3347.0 -29.80 159.05

91.19 276.60 66,39 I 50 48 2333.1 -29.79 83.16

167.09 276.61 66.41 _ 44 8 3347.0 -29.80 159.05

91.19 276.60 66,39 I 50 48 2333.1 -29.79 83,16

167,09 276.61 66.41 _ 44 8 3347.0 -?9.80 159.O5

91,19 276.60 66.39 1 50 48 2333.1 -29.79 83.16

MI0-C.CURS4_ {XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5_O_.3 _ 515.2 SG3 177.4 ST 1624.3 5R 460.? SS 382.4
RRT .6753 _ .6_09 RTF .9082 CRT .9941 ORS -.9364 CST -.9103

S_ 5227.8 1_3 .0872 RI3 .9086 LSA J723.6 MSA 156.8 SSA 33.9
_,l 5214.0 ,_,2 379.1 THA 3.85 ELI 1687.6 EL2 48.1 ALF 15.74

LAUNCH CAT? rE8 28 1969

HELIOCENTRIC CONIC

RL 14_.?0 LAL -.00

RP 108.14 LAP -I.77

RE 173.532 GL 13,95

PL_NETO(_ENTRIC CONIC

C3 12.996 VHL 3._5

LNCH ATMTH LNCH TIME

69.77 20 5 31

110.23 1 11 14

69.77 20 5 31

110.23 1 1] 14

69.77 2'0 5 31

110.23 I 11 14

FLIGHT TIME 170.00

DISTANCE 499.782

LOL 159.23 VL 26.602 GAL .01 ATL _8.13 MCA 246.75 SMA 122.5(; ECC .2{]979 Vl 30.065

LOP 45.98 VP 37.028 GAP 10.09 AZP _.74 TAL 179.95 TAP 66.71 RCA 96._0 v2 35.{]43

GP -18,78 ZAL 96.55 ZAP t58.71 ET5 _5.15 ZAE 129 93 ETE 196.05 ZAC 152.6l CLP-16_.74

CLA 34.31RAL 57.12 RAC 6567.5 VEL 11.592 PTH 2.03 VHP 7.24! CPA .39 RAP 60.40 ECC 1.2139

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIH [NJ 2 LAT INJ 2 LONG

3918.37 -26.28 164.56 280.77 67.11 21 |0 49 331H.4 -79.14 156.53

2958.41 -26.27 92.91 280.77 67.10 2 0 32 235_.4 -29.14 84._9

3918.37 -26,28 164,56 280.77 67.11 21 I0 49 3318.4 -29.14 156.53

2958.41 -26.27 92.91 280.77 67.10 2 0 32 2358.4 -29.14 d4._9

3918,37 -26.28 164.56 280.77 67.11 21 10 49 331_.4 -79.14 156.53

2958.41 -26.27 92.91 280.77 67.10 2 0 32 235_.4 -29.14 84.89

ARRIVAL CATE AUG IT 1969

INC I.H722

APO 14_.20

ETC 188.69

CIFFERENTIAL CORRECTIONS MID-CC_RSE EXECUTION ACCURACY LhR_IT CETERMINATION ACCURACY

TOE 1.0456 TRA .260§ TC3-6.6303 BAU 1.1527 SGT 5080.4 _R 52710 SG3 167.7 ST 1673.3 SR 4:3.0 55 430.9

RCE .30_8 RRA .0692 RC3 -.2334 FAU .031L_ RRT .6213 RRF .6719 RTF .8769 CRT .9972 CRS -.9176 CST -.9J_0

FOE ,3819 FRA .5586 FC3-2.0785 BSP I4742 SGB 5107.6 R'Z3 .1516 RJ3 .8777 LSA 17_6.0 HSA 166.5 SS_ 34.9

BCE 1.0886 BRA .2407 _C3 6.6344 FSP -377 SGI 5091.0 S[v2 412.0 THA 3.71 ELI 1741.2 EL2 35.0 ALF 16.06

LAUNCH CATE FEB 28 1969

HELIOCENTRIC CONIC

RL 148.L;_t')LAL -.00

RP 108.10 LAP -1.55

RC 175.544 GL 12.26

PLANETOCENTRIC CONIC

C3 13.032 VHL 3.610

LNCH A/MTH LNCH TIME

71.54 _ 34 33

108,46 1 18 40

71.54 _3 34 33

108.46 I 18 40

II0.00 2 24 10

110.00 0 32 9

CIFFERENTIAL CORRECTIONS
TCE .8994 TRA .3549 TC3-7.0238 8AU 1.2247

ROE ,_879 RRA .0671 RC3 -.2824 FAU .0338_

FOE .2603 FRA .5441 FC3-2.7464 8SP 16960
DCE .9444 BRA .3611 8C3 7.0_94 FSP -553

FLIGHT TIME 172.CK] ARRIVAL CAT? AUG 19 1969

DISTANCE 505.46{']

LOL 159.23 VL 26.551 GAL .48 AZL 88.35 HCA 249.96 SMA 122.20 ECC .21293 INC 1.6539 Vl _3.{169

LOP 49.18 VP 37.005 GAP 10.38 AZP 90.57 TAL J78.21 TAP 68,17 RCA 96.1_ APO 148.22 V2 35.056

GP -17.97 /AL 93.06 ZAP 159.30 ETS 304.30 ZAE I30.16 ETE 195.43 7AC 154.95 ETC 188.24 CLP-169.55

DLA 33.38 RAL 61.70 RAO 6567.5 VEL 11.594 PTH 2.03 VHP 7.37_ CPA 1.76 RAP 62.39 ECC 1.2145

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC',NG

3885.91 -25.E0 161.72 285.07 67.81 21 39 19 3285.9 -2_.37 153.71

2992.08 -25.58 95.21 285,07 67,79 2 8 32 2392.1 -_8.37 07.21

3885.91 -25.C-',0 161.72 285.07 67.81 21 39 19 3285.9 -28.37 153.71

_992_08 -25,58 95.21 285.07 67.79 2 8 32 7392.1 -28.37 _7,21

2791.31 -30.16 81,47 286.91 73.09 3 lO 41 2191.3 -32.1_ 72,83

3134.67 -21.19 104.06 282.85 62,53 I 24 24 2534.7 -24.69 96,66

MID-COURSE EXECUTION ACCURACY L'R_IT DETERMINATION ACCURACY

S_T 5311.2 S(.,R 516.4 SG3 170.0 ST 1449.8 SR 458,6 55 3}0._

RRT .6462 RRF .6412 RTF .9103 CRT .9942 CRS -.8444 CST -.8772

SGB 5336,3 R_3 ,0651 RI3 ,9106 L5A 1547.4 MSA 159.7 554 39,0

SGl 5321.8 562 393.3 THA 3.61 ELI 1519.9 EL? 47.2 ALF 17,47

1990



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CAT[ FEB ZB |969 FLIGHT TIME 174,00 ARRIVAL _ATE AUG _I 1969

HELIOCENTRIC CONIC 0ISTANCE 511.I19

RL 14_.20 LAL -.00 LOL 159.2} VL 26.502 GAL .97 AIL _8.56 HCA 25}.16 SMA IZI.90 ECC .216}5 INC 1.4442 Vl 30.065

RP I08.06 LAP -l.3H LL"_° 52,}9 VP 36.982 GAP 10.68 AIP _.42 TAL 176.46 TAP 69.63 RCA 95,53 APO 148,2_ VZ 36.069

RC 177.535 GL 10.59 GP -17.24 ZAL @9.46 lAP 160.32 ETS 303.Z_ ZAE 130.37 ETE 194._ 7AC 157.29 ETC IH7,75 CLP-170.36

PLANETOCENTRIC CONIC

C3 I).209 VHL 3.634 CLA .32.38 RAL 66,Z_ RAC 6567.5 VEL II.602 PTH 2.03 VHP 7.527 CPA 3.03 RAP 64.43 ECC 1.2174

LNCH A/MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL-",NC

73,60 21 6 2 3847.97 -24.80 15_.45 289.54 68.48 22 lO lO 324_.0 -27.49 150.47

106.40 I 23 43 3035.83 -74,78 98.22 289.53 68.46 2 14 19 2435.B -27.4_ 90,25

73.60 21 6 2 3647.97 -24.B0 158.45 ?69.54 68.48 22 10 10 3246.0 -27.49 150.47

]06.40 J 23 43 3035.63 -24.78 98.22 289.53 68.46 2 14 19 24}5._ -27.4@ 90.25

I1B.O0 3 I0 6 2707.44 -31.67 75,40 797.00 76.39 3 55 14 2107.4 -33.Zl 66.5l

llO.O0 O 22 46 3724.36 -I_.28 109.39 786.?O 60.60 I 16 30 2624.4 -22,O5 102.29

DIFFERENTIAL CORRECTIONS MIC-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .B_12 TRA ,57_0 TC3-7.O052 BAU I.Z3BO 5_T 5363.6 ,_R 5|7.0 SG3 166.Z ST 1343.3 SR 455._ SS 30_.6

ROE .Z677 RRA .O_O0 RC3 -.272_ FAU .03208 RRT ,6340 RR'F .624J RTF .912_ CRT .9843 CRS -.7662 CST -.6552

FOE .ZI03 FRA .6006 FC3-2.1025 BSP 17154 5(,B 5368.4 R'23 .0546 R13 .9|]1 LSA 144_.7 MSA 174.0 SSA 39.0

BCE .BTOZ BRA .5635 BC] 7.0105 FSP -543 SGI 5373.6 S(,_ 399,1 THA 3,52 ELI 14|6.4 ELZ 76.4 ALF I_.52

FLIGHT TIME 176.00 ARRIVAL DATE AUG 23 1969LAUNCH OATE FEB ?@ 1969

OISTANCE 516.755

LCt. 159.73 VL ?6.453 GAL 1.49 AZL _,76 HCA ?56.37 SMA 171.61 ECC .22007 INC 1,241) vl 30.065

LOP 55.60 VP 36.959 GAP 11.(30 AZP 90,Z9 TAL 174.72 TAP 71._9 RCA 94._5 APO 148.3d V2 35.083

GP -16.57 ZAL 65.60 ZAP 161.77 ET$ 302.07 ZAE 130.56 ETE 194.38 7AC 159.64 ETC 187.21 CLP-171 .16

0LA }1.]1RAL 70.BI RA0 6567.5 VEL 11.616 PTH Z.04 VMP 7.667 DPA 4.?I
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ ATMTH INJ TIME PO CST TIM

!5800.91 -Z3.BB 154,48 794.I1 69.13 72 44 l? 3_0(].9

_09].57 -23.87 10t,Zl _94.I0 69.12 ? J6 37 ?493.5

38.91 -?3.BB 154.48 194.11 69.13 72 44 lZ 3L_.9

309].57 -23.87 10?.ZI _94.I0 69.17 Z 16 37 2493.5

2647.BB -37.60 70.59 _96.97 79,09 4 34 0 2047.9

3299.54 -15.71 11_,70 289,91 59.24 I 14 4 2699.5

HELIOCENTRIC CONIC
RL 148,L:_ L_L -.00

RP IOB.O? LAP -I._1

RC 179.506 GL B.96

PLANETOCENTRIC CONIC

C3 13.536 VHL 3,679

LNCJ-I AZMTH LNCH TIME

76.06 _! 40 51

103,94 I 25 4

76.06 _1 40 51
103.94 I _5 4

llO.O0 3 49 57

110.OO 0 19 5

OIFFERENTIAL CORR[CTIONS MIO-COURSE EXECUTION ACCURACY

TOE .7_9 TRA ,_JO_ TC3-6.9032 BAU 1.750! S_T 5410.4 S_ 516.7 SG3 16_._

ROE .Z_78 RRA .0936 RC] -._61] FAU .030_} RRT .6215 RRF .6074 RTF .9154

FOE .159_ FRA .6545 FC3-1.9401 BSP 17]50 SGB 5435.0 R'23 .0451 RI3 .9156

BOE .7837 BRA ,@159 BC] 6.908! FSP -§3] S_I 54_0.0 S_? 404.1 THA 3.42

RAP 66.53 ECC I,_?_B

INJ _ LAT INJ 2 LONG

-76.50 146.55
-_6.49 94._

-26.50 146.55

-26.49 94._

-33.76 61.55

-19.67 I06._Z

ORBIT DETERMINATION ACCURACY

ST |278.1 SR 451.Z SS Z90.5

CRT ,96(]B CRS -.6570 CST -.8311

LSA 13_4.6 MSA 700.1 ssA 37.0

ELI J}O3.0 EL_ 117.9 ALF I9.61

LAUNCH DATE FEe Z_ 1969 FLIGHT TIME |75.00 ARRIVAL OATE AUG _5 1969

HELIOCENTRIC CONIC DISTANCE 5_2.363

RL 14B._D LAL -.00 LOL 159.23 VL 26.404 GAL 2.02 AZL 86.96 HCA _59.58 SMA

RP 107.96 LAP -1.03 LOP 58._1 VP 36.9]6 GAP 11,33 AZP 9(].19 TAL 172.97 TAP

RC 1Bl.455 GL 7.37 GP -15.97 7AL BZ.12 /AP 162.16 ET5 300.67 ZAE 130.74 ETE

PLANE TO(ENTRIC CONIC

C3 I4.025 VHL ].745 0LA 30.16 RAL 75.25 RAO 6567.6 VEL 11.637 PTH 2.04 VHP

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

79.15 22 21 Z 3737.64 -22.B7 149.32 298.75 69.77 23 _3 19

I00.65 I L}O 21 3177.34 -??.85 107.71 29_,75 69.76 2 l_ 14

79.15 22 Z! Z 3737.64 -12.87 149.32 298.75 69.77 23 _3 19
IOO.65 1 20 21 3177.34 -27,65 107.71 ?98.75 69.76 2 13 14

liD.DO 4 26 34 _588.59 -33.2_ 66.48 ]O1.76 81.45 5 9 4_

110.00 0 17 56 3369.39 -13.74 117.61 Z93.SZ 58.19 I 14 5

OIFFERI_NTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY

TOE .62_3 TRA |.05_9 TC3-6.7114 BAU J.2593 SCT 54_0,1 S_R §16._ SG] lS@.J

RCE ,2889 RRA .10_4 RC3 -._47_ FAU .02853 RRT .6096 RRF .5929 RTF .9174

FOE .1105 FRA .70_9 FC3-1.7612 6SP 17440 S_6 _474._ R"Z5 .0_ R13 .9176

BDE ,6916 BRA 1.0644 BC3 6.7159 FSP -518 S(,I 5459._ S_? 408.5 THA 3.37

LAUNCH DATE FEB _P 1_69 FLIGHT TIME I_.DO

HELI(XENTRIC CONIC

RL I4B._ LAL -.00

RP 107.94 LAP -.84

RC 183.384 GL 5.65

PLAN_TOCENTRIC CONIC
C3 14,69_ VHL 3._]_

LNCH AZMTH LN_H TIME

83,66 Z] 13 _6

96.34 1 _ _6

1_0.OO _ 3_ 50

IOO.OO O ?8 ]9
110.00 5 0 46

_10.00 O 18 lO

t21.31ECC .22412 INC 1.0437 Vl 30,065
72.56 RCA 94.14 APO 14B.52 V2 35.095

193.92 ZAC 161.99 ETC 186.58 CLP-171,96

7.8_0 CPA 5.]0 RAP 66.67 ECC 1._308

PC) CST TIM INJ _ LAT INJ Z LONG

3137.6 -25.41 141.43

2572.3 -_5.40 99._2

]117,6 -25,41 141.43

257_.] -25.40 99,82

1986.6 -34.05 57.34

2769.4 -17.35 110.91

ORBIT DETERMINATION ACCURACY

ST 1123.7 SR 445.8 SS 781._

CRT .9144 CRS -,5?25 CST -,_157

LSA 1217.7 MSA _38.5 SSA 34.0

ELI 1197.0 EL2 169.4 ALF _O.37

ARRIVAL DATE AUG 27 1969

DISTANCE 5_7.940

LOt. 159._3 VL Z6.356 GAL _.56 AZL @9.15 KA _6_._0 ._A 1_1.05 ECC .72853 INC .9501 Vl 30.065

LOR 62.03 VP 36.914 GAP 11.68 AZP _O.I| TAL 171,74 TAP 74,03 RCA 93.39 APO |48.71 V2 35.10_

GP -15.43 7AL 78.45 ZAP 162.99 ETS 299,07 ZAE 130.90 ETE 193.51 ZAC 164.]5 ETC |BS.BO CLP-17_.75

OLA 28.96 RAL 79.58 RAO 6567.6 VEL 11.665 PTH _.05 VHP B.047 0PA 6.3_

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A5'MTH INJ TIME PC) CST TIM

}635._J -71.76 141.}J _].44 70,40 ?4 14 ] 3035._
3_95.}_ -71.75 II6.3B _O3.44 70.39 I 57 21 2695.3

1OO1.85 -26.52 96.29 305.03 75.67 3 23 51 2401.8

3403.92 -I7.14 |_?.40 3(]1.44 65,13 ] Z5 Z] 2803,9

Z541.62 -33.64 6_.68 _06.54 83,55 5 43 10 1941.6

3436.91 -I0.79 121.30 297.85 57.37 I 15 27 2836.9

DIFFERENTIAL CORRECTIONS

TOE .5116 TRA 1.3151 TC3-6.4576 8AU 1.269_

ROE .Z903 _A .1235 RC3 -.7327 F_U .07685

FOE .0606 FRA .7671 FC5-1.5873 BSP 176_9

B0E .5662 BRA 1.3?09 6C3 6.4618 FSP -309

RAP 70:96 ECC 1.241_

INJ 2 LAT INJ 2 LONG

-24.23 133.46

-?4.22 IOB.54

-_8.23 87.91

-?0.35 IIS.DB

-34.17 53.68

-15.02 114.75

CRBIT DETERMINATION ACCURACY

ST 1030,? SR 4]B.5 5S 279.9

CRT .8307 CRS -.3636 CST -._147

LSA J117.3 MSA 287.2 SSA 30.7

ELI 1095.9 EL? 229.5 ALF 20.4|

MI0-COURSE EXECUTION ACCURACY

SGT 5489.9 ,_ 514.4 5G3 153.9

RRT ,5980 RRF .5766 RTF .9200

•_B 5514.0 R"_3 .0316 RJ3 .9201

S(,1 5498.6 SG? 411,6 THA 3.23

1991



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 4, 196B-69_

LAUNCH CATE FEB _ J969

HELIO(ENTRIC CONIC

RL 14_._D LAL -.OL1

RP 107.90 LAP -.66

RC IB5.29! GL 4.39
PLAN_TC_ENTRIC CONIC

C3 |5,554 VHL 3.944

LNCH A_flTH LNCH TIN_
90.00 I 17 43

90.00 23 31 Z4

IOO.O0 3 23 23

I00.00 O 1_ 20

110.00 5 32 59

110,00 0 19 14

FLIGHT TIME lfl_.00 A2RIVAL 0ATE AUG 29 1969

DISTANCE 533.482

LOL 159.23 VL 26.509 GAL 3.16 AZL 89.34 HCA 266.01 S_A 120.77 ECC .23353

LC_° 65.24 V'P 36,892 GAP 12.05 AZP 90.05 TAL 169.51 TAP 75.52 RCA 92.59

GP -14.93 ZAL 74.83 ZAP 163.76 ET5 297.25 7AE 131.05 ETE 195,13 Z4C 166.72

INC .6509 Vl 30.065

4PO 148.95 V2 35.120

ETC |84.80 CLP-173.54

0LA 27.72 R4L 83.74 RAO 6567.6 VEL |1.702 PTH 2.06 VHP 8.247 0PA 7.25 R4P 75.09 ECC 1.2560

L-I TIM£ INJ LAT INJ LCNG INJ RT A,_ INJ AZ'NTH INJ TIM£ PO CST TIN INJ 2 LAT INJ 2 LONG

3311,47 -24.36 118,45 509.40 7_.10 2 12 54 2711,5 -26.17 110.25

3644.63 -16.87 1t9.97 306.65 66.92 24 32 8 ]044.6 -19.86 132.57

2906.34 -27.95 89.56 310.32 78.94 4 11 50 2306.3 -29.19 80.97

3525.0(] -13.53 128.58 }05.04 63.09 III 5 29Z5.0 -17.04 122.54
2500.76 -33.g1 39.72 311.28 85.40 6 14 40 1900.fl -34.17 50.48

3503.34 -8.33 1_4,87 501.97 56.73 1 17 37 2903.3 -12.65 118.44

OIFFERENTIAL CORRECTIONS MI0-COUR,S_ EXECUTION ACCURACY ORBIT 0ETERt4INATION ACCURACY

TCE .3852 TRA 1.5_46 TC3-6.|3_3 _AU 1._77_ ,f_T 5524.3 S_Q §II.B S_3 149.8 ST 971.0 SR 430.4 SS 286._
ROE .2925 RRA .1393 RE3 -.2165 FAU .02518 RRT .5868 RR_ .5654 RTF .9225 EFT .6987 CR5 -.2039 CST -.8381

FOE .OIZ4 FRA .8140 FC3-1.4017 BSP 17783 _ 5548,0 R"_3 ,0261 RI3 .9_26 LSA 1046.1 MSA 339.5 5SA 27.6

BeE .4836 BRA 1.5907 BC3 6.1421 FSP -497 S_I 5532.5 ,_2 413oB THA 3.13 ELI 1020,9 EL2 292.8 ALF I8.BI

LAUNCH 0ATE FEB 28 I969 FLIGHT TIM£ 184.00 ARRIVAL 0ATE AUG 31 1969

H£LIOCENTRIC CONIC 0ISTANCE 538.985

RL 148.L_O LAL -.00 LOL 159.23 VL 26.262 GAL 3,77 AZL 89.53 HCA 269.23 5HA 1_.51 ECC .23855 INC .4690 Vl 30.065

RP 107.87 LAP -,47 LOP 68.46 VP _.870 GAP 12,44 AZP 90,01 TAL 167.78 TAP 77.01 RCA 91.76 APO 149.25 V2 ]5.112

RC 187.175 GL 3.02 GP -14.47 ZAL 71 ._O ZAP 164,47 ETS 295.L_0 ZA£ 131.18 ETE 192,78 ZAC 169.08 £TC 183.41 CLP-174.3Z

PLANETC(ENTRIC CONIC

C3 16.634 VHL 4.079 OLA 26.44 RAL 87.73 FAD 6567.7 VEL 11.748 PTH 2.07 VHP _.463 0PA 8.10 RAP 75,35 ECC 1.2738
LNCH 4ZHTH LNCH TIME L-I T|NE rNJ LAT |NJ _ |NJ RT A_C |NJ A2_4TH INJ TI_ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 12 42 3197.32 -_6.13 110.56 314.82 78.67 3 5 59 2597.3 -27.43 J02.I_

90.00 23 8 14 3789.33 -12.81 148.6'6 310.13 64.53 24 11 23 3189.3 -16.14 141.56

100.00 4 3 50 2839.04 -28.73 84.71 315.33 81.38 4 51 9 2239.0 -29.63 76.02

1OO,00 0 3 43 362_.84 =lO.4fl 135.21 308,91 61.84 1 4 6 30_E.8 -14.14 128.36
110.00 6 3 14 2463,44 -34.07 56.97 315.97 87.0_ 644 I9 1865.4 -34.11 47.73

llO.OO O 20 48 3569._1 -5.85 1_8.36 306,13 56,_6 1 20 17 2969.2 -10.25 1_2.05

CIFFERENTIAL CORRECTIONS NI0-COUR_ EXECUTION ACCUR_C_ ORBIT DETERMINATION ACCURACY
TOE .2482 TRA 1.8675 7C3-5.7689 BAU 1.2837 S_T 5_54,4 SGR 508.0 S_3 145.7 ST 956.1 SR 421 .3 SS 300.7

ROE .2853 RRA .1556 RE3 -.1994 FAU .02356 RRT .5759 _ .5528 RTF .9250 CRT .5_06 CRS -.0560 CST -.87i_

FOE -.0348 FRA .8652 F(3-J .2263 8SP 17927 S_B 5577.6 R_3 .O_09 RI3 .9251 LSA 1016.8 HSA 384.0 SSA 24.9
BeE .3858 8RA 1.8740 8C3 5.7724 FSP -487 _I 556_.1 S_2 414.8 THA 3.03 ELI 984.7 £L2 349.2 ALF 14.83

LAUNCH DATE FEB 28 1969 FLIGHT TIME 186.00 ARRIVAL DATE SEP 2 1969

HELIOCENTR|C CONIC

RL 148._0 LAL -.00

RP IO7.83 LAP -.28

RC 189.037 GL 1.72

PL_N£T_ENTR|C CONIC

C3 17.959 VHL 4.238

LNCH AZMTH LN_H TIMIE
90.00 2 54 35

90.00 22 56 36

1130.00 4 39 19

10(3.00 23 54 33

110.00 6 31 36

110.00 0 2_ 41

OIS7ANCE 544.442

LC_. 159.25 VL 26.116 GAL 4.41 AZL 89.72 I,'_A

LOP 71,68 VP 36.849 GAP 12.B6 AZP 89.99 TAL

GP -14.06 ZAL 67.87 ZAP 165.13 £TS 292.cJ0 ZAE

272,45 SI4A 120.24 £CC .24425 INC .2792 Vl 30.065

166.07 TAP 78.52 RCA 9(].88 APo 149.61 V2 55.144

131.31ETE 192,45 ZAC 171.44 £TC 181.31CLP-175.11

CLA 25.16 RAL 91.52 RA0 6567.7 VEL 11,804 PTH 2.09 VHP 8,696 DPA 8.88 RAP 77.65 [CO 1.2956

L-I TIME INJ LAT INJ LONG INJ R7 ASC INJ A,?'NTH _NJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

5124.37 -27.00 105.39 319.85 81.12 3 46 39 2524.4 -27.95 96._6

3897.71 -9.56 154.96 313.97 63,22 24 I 34 3297.7 -13.08 148.0_

2786.69 -29.21 80.89 3L_.19 83.34 5 25 46 2186.7 -29.82 72.14

3710.62 -7.59 140.16 312.92 61.00 24 56 23 3110.6 -11,40 133.44

2435.38 -34.15 54.63 3L_0.61 88.40 7 12 12 1835,4 -33.99 45.59

3634,69 -3.37 131.80 310.31 55.96 1 23 16 3034.7 -7.81 125,54

OIFFERENTIAL CORRECTIONS MIO-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1058 TR4 2.16_2 TC3-5.3546 8AU 1.2863 _T 5577.3 SCR 503.6 SG3 141.7 ST 991.5 SR 4}2.0 Ss 3t9._

ROE .2993 RRA .1726 RC3 -.IB08 FAU .02190 RRT .5654 _ .5417 RTF .9274 CRT .3272 CRS .0627 CST -.9197

FOE -.0785 FRA .9179 FC3-1.0556 BSP 17966 5G8 56OO,0 R23 .0175 R13 .9275 LSA 1043.1MSA 408.0 SSA 22.6

BDE .3174 6RA 2.17_I BC3 5._576 FSP -472 501 5584.6 ,_2 414.9 THA 2.94 ELI IGO2.3 EL2 385.1 ALF 9.10

LAUNCH GATE FEB 28 19_9 FLIGHT TIME 188,00 ARRIVAL DATE SEP 4 1969

HELIOC6NTRIC CONIC

RL 148.20 LAL -.00 LOL 159.23 VL
RP 107.79 LAP _.09 LOP 74,91 VP

RC 190.875 GL .5_ GP -13.68 ?AL

PLAN_TCX_ENTRIC CONIC
C5 19.560 VHL 4,423

LNCH AZMTH LN_H TIME

90.00 3 30 24

9_.00 22 49 23

100.00 5 11 14

lO0.O0 23 St 14

110,00 6 58 8

I10.00 0 24 45

oIrFERENTIAL CORRECTIONS

TOE -.0497 TRA 2.4798 TC3-4.9275 BAU 1.2892

ROE .3037 RRA .1895 RC3 -,1627 FAU .0L:_036

FOE -.1226 FR4 .9689 FC3 -.9013 85,P 18101

60E .3077 BR4 2.4871 8C3 4.9502 FSP -462

DISTANCE 549.847

26.171 GAL 5.08 AZL 89.91 H(::_ 275.67 SMA 119.98 ECC .25042 INC .0885 Vl 30.065
36.8_7 GAP 13.50 A?P 89.99 TAL |64.38 TAP _0,05 RCA 89.94 APO 150.03 V2 35.155

64.57 ZAP 165.73 ET5 _90._6 2AE 131.41 ETE 19_.16 ZIC 173.77 ETC 177.70 CLP-175.�O

OLA 23.88 RAL 95.11 RAO 6567.8 EL 11.872 PTH 2.11 VHP 8,947 DPA 9.59 RAP 79,97 ECC 1.3219

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO C$T TIM ZNJ _ LAT INJ 2 LONG
3069.95 -27.51 10t.49 3_4.70 83.01 4 _1 34 2470.0 oZ8.19 92.89

3992.28 -6.6_ 160.34 317.94 62.40 23 55 55 3392.3 -10.26 153.56

2744.86 -29.50 77.81 324.94 84.93 5 56 39 2144.9 -29.89 69.05

3792.61 -4.86 144.71 316.98 60.47 24 54 27 3192,6 -8.76 138.09
2410.42 -34.18 52.6_ 325.21 89.56 7 38 18 1810.4 -33.96 43.45

3699.82 -.88 135.21 314,51 55.83 I 26 25 3099.8 -5.36 128.98

MIO-CCI,,N_SE EXECUTION ACCURACY ORBIT OETERMINATION ACCUR4CY

SGT _598.7 _ 497.6 SG3 137.8 ST 1064.1 SR 401.6 SS 341.7
RRT .5547 RR_ .5501 RTF .9301 CRT .1408 CRS .1646 CST -.951_

5620.8 R23 .0136 RI3 .950_ LSA 1114.1MSA 410,7 SSA 20,6

5_1 5605.6 SG2 413.5 THA 2.B4 ELI 1065.# EL2 397,0 ALF 3.53

1992



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH CA TE FEB ?_ 1969 FLIGHT TIP4[ l C_,00 ARRIVAL D* TE SEP 6 1969

HELIOCENTRIC CONIC 01STANCE 555.19Z

RL 148.ZO LAL -.00 LOt 159,23 VL Z6,126 GAL 5.79 AZL 90.10 MICA 278,90 S_4A 119.73 ECC .25718 INC ,1033 V| 30.065

RP 107.76 LAP .10 LOP 78.13 VP 36,B06 GAP 13.78 AZP 90.02 TAL 162.70 TAP 8J.60 RCA 88.94 APO 150.52 vz 35.166

RC 192.690 GL -o58 GP -13.33 7AL 51.41 ZAP 166.27 ET$ 287.55 ZAE 131.51 ETE 191.88 ZAC 176,06 ETE 159.92 ELP-176.69

PLANETOCENTRIC CONIC

C3 21.477 VHL 4.534 OLA 22.63 RAL 98.48 RAO 6567.9 VEL |1.952 PTH 2.13 VHP 9.218 DPA 10.23 RAP 82.3l ECC 1.3535

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 4 2 8 3027.77 -27,82 98,45 329.43 84,51 4 52 35 2427.8 -28,29 89.8!

90.00 22 44 33 4079.15 -3.85 165.23 321.98 61.92 23 52 32 3479.2 -7.58 158.53

100.00 5 40 14 2711.47 -29.67 75.35 329.60 86.22 6 25 25 2111.5 -29.88 66.53

1(30.00 23 49 8 3870.69 -2.23 149.01 321.08 60.18 24 53 39 3270.7 -5.18 142.45

110.00 7 22 51 2390.39 -34.18 51.11 329.76 90.48 8 2 42 1790.4 -35.74 41.90

110.00 0 26 55 3764.54 1.60 138.58 318.70 55.85 1 29 40 3164.5 -2.90 132.38

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE -.2J28 TRA 2._2 TC3-4.4892 BAU 1.28_6 5_T 5615.3 _ 400.5 _3 |3&.J ST 1165.4 SR 391.0 $$ 365.2

ROE .3090 RRA .L>067 RE3 -.1446 FAU .01886 RRT .5440 RRf" .SJg(] RTF .9330 CRT -.0139 CRS .2442 CST -.9714

r0E -.1650 FRA 1.02136 FC3 -.7rw]4 BsP 18217 _ 5636.6 R23 .0103 R13 .9530 LSA 1218.6 MSA 399.0 SS4 J9.0
BoE .3752 8RA 2.8158 BC3 4.4916 FSP -451 5(;1 5621.6 SG2 411.1 THA 2.74 ELI 1165.4 EL2 391.0 ALF 179.70

L_UNCH DATE FEB 28 1969 FLIGHT TIN[ 192.00 ARRIVAL DATE SEP B 1969

FELIOCENTRIC CONIC

RL 148,E0 LAL -,00

RP |07.73 LAP .29

RE 194.480 GL -1.50

PLAN£TO(ENTRIC CONIC

C3 23.755 VHL 4.874

LNCH AZMTH LNCH TINE

9O.OO 4 3O 39

90.00 _ 41 12

100.00 6 6 42

1OO.00 23 47 51
110.00 7 45 50

110.00 0 29 8

OISTANCE 560.467

LOL 159.23 VL 26.082 GAL 6.54 AZL gO.30 HCA 282.12 514A 119.48 ECC .26456 INC .3003 Vl 30.065
LOP 81.36 VP 36.785 GAP 14.29 AZP 90.06 TAL 16J.05 TAP 83.17 RCA 87.87 APO 151.09 V2 35.177

GP -13.01 ZAL 58.42 ZAP 166.7_ ET$ _.84.47 ZAE 131.59 ETE 191.62 ?AC 178.09 £TC 143.94 CLP-177.49

0LA 21.41 RAL 101.64 RAO 65_.0 VEL 12.047 PTH 2.15 VHP 9.513 OPA 10.80 RAP 84.67 ECC 1.3910

L-I TIME ]NJ LAT [NJ b0N(; INJ RT AS(: INJ AZNTH INJ TIN? PO (ST TIN |NJ 2 LAT INJ 2 LONG

2995.00 -28.01 96.07 334.07 85.69 5 20 34 2395.0 -28.32 87.4_

4160.91 -I.L_Z 169.80 326.06 61.71 23 50 33 3560.9 -5.00 163.15

2685.30 -29.78 73.41 334.19 87.23 6 51 27 2085.3 -29.84 64.60

3945.84 .3_ 153.14 325.20 60.11 24 53 37 3345.8 -3.66 146.61
2375.14 -34.17 49.9"Z 334.26 91.19 8 _5 26 1775.1 -33.62 40,72

3828.76 4.05 141.94 32_.88 56.03 1 3Z 57 3228.8 -.44 135.73
ORBIT OETERNINATION ACCURACY

ST 1282.5 ,fWR 380.3 SS 389.0

CRT -.J336 CRS .3055 CST -.9833

LSA 1339.8 MSA 381.4 SSA 17.6

ELI 12_3.6 EL2 376.5 ALF 177,52

DIFFERENTIAL CORRECTIONS NIO-_SIE EWIECUTION ACCURACY
TOE -.3830 TRA 3.1547 TC3-4.0506 BAU _._871 ,_;T 5626.8 5(,R 482.2 S&3 130.4

ROE .3J53 RRA ._237 RC3 -.1268 rAU .01739 RRT .5331 RRF .5082 RTF .936q

FDE -.2'054 FRA 1.0734 FC3 -.6339 8SP 18310 SG8 5647.4 R23 .0077 RI3 .9360

80E .4961 BRA 3.1626 8C3 4.0526 FSP -441 S_I 5632.7 SG2 407.5 THA 2.63

LAUNCH 0ATE FEB 28 1969 FLIGHT TINE 194.00 ARRIVAL 0ATE 5EP I0 1969

HELIOCENTRIC CONIC DISTANCE 565.660

RL 148.20 LAL -.00 LOL 159.23 VL 25.038 GAL 7.35 AZL 90.50 HCA 285.35 SMA 119.24 ECC .27253 [NC .5017 Vl 30.065

RP 107.70 LAP .48 LOP 84.58 VP 36.763 GAP 14.84 AZP 90.13 TAL 159.42 TAP 84.77 RCA 85.73 APO |51.75 V2 35.187

RE 196.245 GL -2.52 GP -12.72 7AL 55.59 lAP 167.17 ETS 281.11 ?AE 131.55 £T£ 191.38 ZAC 178.26 ETC 63.16 CLP-178.30

PL_METOCENTRIC CONIC
C3 26.453 VHL 5.143 0LA L_.23 RAL 104.58 RAC 6568.1VEL 12.156 PTH 2.18 VHP 9.832 OPA 11.30 RAP 87.05 ECC 1.4353

LNCH _ZMTH LNCH T[ME L-I TIN? INJ LAT |NJ LONG INJ RT A_ INJ AZMTH INJ TIME: PC) CST TIM INJ 2 LAT INJ Z LONG

90.00 4 56 _(] 2970.03 -28.13 94.25 338.62 86.59 5 46 0 2370.0 -28.30 85.59

90.00 22 38 53 4238.87 i.29 174.15 330.15 51.71 23 49 32 3638.9 -2.50 167.52

1(30.00 6 30 56 2655.53 -29.83 71.94 338.72 88.00 7 15 21 L_365.5 -29.79 63.14

11](3.O0 23 47 8 4018.60 2.78 157.13 329.32 60.23 24 54 7 3418.6 -1.20 130.61

llO.O0 8 7 9 2364.50 -34.15 49.09 338.73 91.68 8 46 33 1764.5 -33.54 39.90

110.00 0 31 20 3892.40 6.46 145.29 327.04 56.36 ! 36 13 3292.4 1.99 139.05

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.§575 TRA 3.5239 TC3-3.6171 BAU 1.2797 SGT 5633.2 SGR 47_.9 SG3 126.9 ST 1404.8 SR 369.7 SS 412.1

ROE .3228 RRA .24(:]8 RC3 -.1094 FAU .01591 RRT .52_3 RRF .4981 RTF .9391 CRT -.22L_ CRS .3509 CST -.9900

FDE -._433 FRA 1.1288 go3 -.5207 BSP 18306 ._B 5653.1 R23 .0060 R13 .939l LS_ 1465.7 MSA 362.8 554 16.5
BDE .6442 BRA 3.5321 8C3 3.6187 FSP -427 S_1 5638.7 S_ 402.9 THA 2.52 ELI 1407.4 EL? 359.8 ALF 176.42

L_UNCH DATE FEB 28 1969 FLIGHT TIME 196.00 ARRIVAL DATE SEP 17 1969

HELIOCENTRIC CONIC OISTANCE 570.758

RL 148.20 LAL -.(3(3 LOL 159.23 VL 25.996 GAL 8.18 AZL 90.71HCA 288.58 SMA 119.00 ECC .28147 IN(: .7095 VI 30.065

RP 107.67 LAP .67 LCP 87.81 VP 36.74_ GAP 15.43 AZP 90._3 TAL 157.82 TAP 86.40 RCA 85.51 AFO 152.50 V2 35.J96

RE 197.986 GL -3.36 GP -12.45 ZAL 52.94 ZAP 167.52 ET5 277.49 ?AE 131.69 ETE 191.15 ?AC 176.31 ETC 32.48 CLP-179.11

PLANE TOCENTRIC CONIC

C3 29.637 VHL 5.444 OLA 19.11 RAL 107.33 RAO 6568.2 VEL 12.289 PTH 2._1 VHP 10.180 0PA 11.73 RAP 89,43 ECC 1.4878

LNCH AZMTH LNCH TIME L-I TIME INJ EAT INJ LONG INJ RT AS(: INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LAT INJ ? LONG

90.00 5 20 0 2951.78 -28.19 9_.92 343.11 87.25 6 9 12 2351.8 -28._8 84.25

90.00 ?Z 37 15 4313.79 3.70 178.33 334.24 61.91 23 49 9 3713.6 -.08 171.70

100.00 6 53 7 2651.51 -29.86 70.90 343.18 88.55 7 37 18 2051.5 -29.74 62.10

1(30.00 23 46 49 4089.29 5.17 161.03 333.43 60.52 _4 54 59 3489.3 1.20 154.49

110.00 8 26 51 2358._4 -34.13 48.60 343.15 91.97 9 6 9 1758._ -33.48 39.42
110.00 0 33 30 3955.33 8.82 148.63 331.20 56.84 ! 39 26 3355.3 4.39 142.34

DIFFERENTIAL CORRIECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7433 TRA 3.9102 TC3-3.2061 BAU 1.2709 5GT 5636.1 SGR 46_.1 5G3 123.5 ST 1526.5 5R 358.7 SS 434.9

ROE .3309 RRA .2570 RC3 -.0933 FAU .01452 RRT .5103 RRF .4870 RTF .9425 CRT -.2920 CRS .3894 CST -.9939

FOE -.2813 FR4 1.1845 FC3 -.4_43 B_ ° 18378 _ 5655.0 R'Z| .0042 R13 .9425 LSA 1590.3 MSA 344.2 SSA 15.5

BOE .8136 BRA 3.9186 BC3 3,2074 FSP -417 SGI 5641,1 ,SG2 397.1 THA 2.41 ELI 1530.2 EL2 34?.2 ALF 175,97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 4. 1968-693

LAUNCH CAT£ FEB 28 1969 FLIGHT TIE 198.00 ARRIVAL 0A TE SEP 14 1969

HELIOCENTRIC CONIC 01STANCE 575.742

RL 148.20 LAL -.OO LOt. 159.23 VL 25.954 GAL 9.08 AZL 90.93 HCA 291.81 $MA 118.77 ECC .29119 INC .9255

RP IO7.64 LAP .86 LOP 91.05 VP 36.721 GAP J6.08 AZP 9_,34 TAL 156.26 TAP 88.07 RCA 84.18 APO |§}.35

R( 199.70J GL -4.1! 6P -12.21ZAL 50.45 ZAP 167.79 ETS 273.60 _A£ |3|.71ETE 190.93 ZAC 174.07 £TC 23.88

PLANETO(ENTRIC CONIC

C3 33.394 VHL 5.779 0LA 18.04 RAL 109,87 RA0 6568,3 V£L 12.440 PTH 2.25 VHP |0.561 OPA 12,11 RAP 91.81

LNCH AZMTH LNCH TIME L-I TIME IN| LAT

90.00 5 41 24 2939.48 °28.23

90.00 22 36 S 4386.|0 6.01

lOO.OO 7 13 25 2642.72 -29.87

lO0.O0 23 46 48 4158.09 7.46

llO.OO 8 45 2 2356.|2 -34,13

110.00 O 35 37 4017.46 |1.11

OIFFER_NTIAL CORRECTICNS

TOE -.9373 TRA 4.3192

ROE .3400 RRA .2725

FoE -.3183 FRA 1.2424

BOE .9971 BRA 4,3278

IN| LONG IN| RT AS( IN| A2'MTH IN| TIME

92.02 347.52 87.70 6 }0 23

|82.40 338.32 62.28 23 49 1_

70.25 347.58 88.89 7 57 28

|64.85 337.54 60,97 24 56 6
48.44 347.54 92.06 9 24 18

151.98 335.33 57.46 | 42 35
MI0-COURSE EXECUTION ACCURACY

TC3-2.816§ BAU 1.2579 SGT 5634.3 _ 450'1 _ J,_0.2

RC3 -.0784 FAU .0J317 RRT .4974 RRF .4753 RTF .9461

FC3 -.3415 BSP |8452 SGB 5652.2 R23 .0028 R|3 .9462

BC3 2.8|76 FSP -407 Sr.,1 5638.7 $62 390.1 THA 2.29

vl 30.065

v2 35.205
CLP-|79.95

£CC 1.5496

PO CST TIM IN| 2 LAT IN| 2 LONG

2339.5 -28.25 83.36

3786.1 2.23 173.73

L_]42.7 -29.71 61.45

3558.1 3.53 158.27

1756.1 -33.47 39.26

3417,5 6.74 145,61

ORBIT DETERMINATION ACCURACY

ST J642.8 SR 347,7 SS 457.D

CRT -.3463 CRS .4205 CST -.9962

LSA 1709.3 MSA 326.6 SSA 14.6

EL| 1647.4 £L2 325.3 ALF 175.64

LAUNCH OATE FEB 28 1969 FLIGHT 71ME 200.00 ARRIVAL DArE SEP 16 1969

HELIOCENTRIC CCNIC

RL 148._ LAL -.00

RP 107.62 LAP 1,04

RE 2'01.391 GL -4.78

PLANETC_ENTRIC CONIC
C3 37.826 VHL 6.150

LNOH ATMTH LNCH TIME

90.00 6 0 54

90.00 22 35 24
1OO.00 7 32 0

JO0.00 23 46 39

110.00 9 1 45

IXO.O0 0 37 39

01FF£RENTIAL CORRECTIONS

TOE-1.1368 TRA 4.7544 TC3-2.4414 BAU 1.2350

ROE .3501 RRA .2869 RC3 -.0646 FAU .01183

FOE -.3544 FRA 1._35 rC3 -.2708 B,_P 18506

8OE 1.1895 8RA 4.7631BC3 2.4423 FSP -397

0ISTANCE 580.593

LOL 159.23 Vk 25.913 GAL 10.05 AZL 91.15 H(A 295.04 .SMA 118.54 £CC ._O188 INC I .1516 V! 30.065

LOP 94,26 VP 36.700 GAP 16,78 AZP 90.49 TAL 154.74 TAP 89.78 RCA 82,76 APO 154.33 V2 35.213

6P -11,98 ZAL 48.|4 ZAP |67.99 ET$ 269,46 ZAE 131,71 £T£ 19(3,71 ZAC 171,78 ET( 20.05 (LP 179.20

OLA 17.03 RAL 112.22 RAD 6568.5 VEL 12.617 PTH 2.29 VHP 10.977 0PA 12.42 RAP 94.|9 ECC 1.6225
L-I TIME IN| LAT |NJ LONG IN| RT A_ IN| AZ)4TH IN| TIME PO C$T TIM IN| 2 LAT IN| 2 LONG

2932.46 -28.25 91.51 351.87 87.96 6 49 46 2332.5 -28.23 82.84

4456.06 8,21 186.36 342.40 6_.B0 23 49 40 3856.1 4.50 179.65
2638.68 -29.88 69.95 351.92 89.05 8 13 59 L_]38.7 -29.69 61.15

4225,08 9.65 168.61 341.63 61.57 24 57 24 3625.1 5.78 161.97

2357.86 -34.13 48.57 351.87 91.98 9 41 3 1757.9 -33.48 59.39

4078.66 13.33 155.33 339,43 58.23 1 45 38 3478.7 9.03 148.87

MI0-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 562|.3 S_R 436.9 SG3 117,0 ST 1749.6 SR 336.8 SS 478.3

RRT ,4839 _ .4630 RTF .9504 CRT -.3880 CR5 .4458 CST -.9975

$68 5638.3 R23 .0011 R13 .9504 LSA 1818.4 MSA 310.3 SSA 13.7

561 5625.3 ._62 382.0 THA 2.16 ELl 1754.6 EL2 309.5 ALF 175.59

LAUNCH 0ATE FEB 28 1969 FLIGHT TIME 202.00 ARRIVAL cArE 5EP 18 1969

HELIOCENTRIC CONIC 01STANCE 585.284

RL 148.20 LAL -.O0 LOL 159.23 VL 25.872 GAL 11.09 AZL 91.39 HCA 298.28 SMA 118.32 ECC .31367 IN( 1.3901 Vl 30.065

RP 107,59 LAP 1.22 LOP 97.52 VP 36.679 GAP 17.55 AZP 90.66 TAL 153.27 TAP 9|.55 RCA 81.21 APO 155.44 V2 35.ZZI
RE 203.056 GL -5.39 GP -11.77 ZAL 46.00 ZAP 168.11 ET$ 265.11 ?AE 131.68 £TE 190.51 ZAC 169.50 ETC 17.91 CLP 178.33

PLANiETOCENTRIC CONIC
C3 43,062 VHL 6.562 CLA 16.09 RAL |14.39 RA0 6568.6 V£L 12.823 FTH 2.33 VHP 11.436 OPA 12.67 RAP 96,56 ECC 1.7087

LNCH AZHTH LNCH TIME L-I TIME IN| L4T INJ LONG IN| RT A_C IN| AZMTH IN| TIME PC) CST TIM IN| 2 LAT IN| 2 LONG

90.00 6 18 40 2930.17 -28.25 91.34 356.15 88.04 7 7 30 2330.2 -28.23 82.68
90.00 22 34 56 4523.81 10.29 190.25 346.45 63.47 23 50 20 3923.8 6.65 183.47

100.00 7 48 58 2638.93 -29.88 69.96 356.19 89.04 8 32 57 2038.9 -29.69 61.16

iOO.OO 23 47 18 4290.29 11.74 172.33 345.70 62.3l 24 58 49 3690.3 7.94 165.60

llO.O0 9 17 6 2363.17 -34.14 48.99 356.16 91.74 9 56 30 1763.2 -33.53 39.80

llO.OO 0 39 }6 4138.81 15.46 158.69 343.55 59.13 1 48 34 3538.8 11.23 152.12

01FFERENTIAL CORRECTIONS MI0-COUR,_ EXECUTION ACCURACY ORBIT 0£TERMINATION _CCURACY

T0£-1.3471 TRA 5.2215 TC3-2.1086 BAU 1.2143 5GT 5617,4 Star 422.6 SG3 113.9 ST 1848.4 SR 326.0 $$ 498,?

RCE .3615 RRA ._O0(] RC3 -.0519 FAU .01046 RRT .4680 _ .4500 RTF .9538 CRT -.4225 CRS .46§9 CST -.9985

rDE -.3890 FRA 1.3690 FC3 -.2103 BSP 18438 S6B 5633.3 1_3 .0018 R13 .9538 LSA 1919.4 MSA 295.2 SSA 13.O

BOE 1.3947 _RA 5.2301 BE3 2.1092 FSP -]85 $61 5620.9 562 373.2 THA 2.03 ELI 1853.6 EL2 294.7 ALF 175.63

LAUNCH OAT£ FEB 28 1969 FLIGHT TIME 204,OO ARRIVAL CArE SEP L_O 1969

HELIOCENTRIC CONIC DISTANCE 589.783

RL |48.20 LAL -.00 LOL 159.23 VL 25.833-64L 12.21 AZL 91.64 HCA 301.51 SMA 118.|I ECC .32672 IN(: 1.6435 V| ]0.065

RP 107,57 LAP 1.40 LOP IOO.75 VP 36.658 GAP 18,39 A_P 90.86 TAL 151.87 TAP 93.38 RCA 79.52 APO 156.70 V2 35.228
RE 204.697 GL -5.92 GP -11,58 ZAL 44.02 ZAP |68.14 £TS 260,58 ZAE 131.61 ETE 190.31 ZAC 167.23 ETC 16.54 CLP 177.43

PLAMETOCENTRIC CONIC

C3 49._63 VHL 7.019 DLA 15.21RAL 116,_8 RAO 6568.8 VEL |3.06_ PTH 2.38 VHP 11.943 OPA 12,87 RAP 98.91 ECC 1.8107
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LON_ IN| RT A,_ IN| A_TH IN| TIME PO C$T TIN IN| 2 LAT IN| 2 LONG

90.00 6 34 48 2932.|0 -28.25 91.48 .34 87,97 7 23 41 2332.1 -28.23 82.82

90.00 22 34 40 4589.40 12,26 194.06 350.47 64.27 23 51 9 3989.4 8.70 187.19

I00.00 8 4 26 2643.05 -29.87 70.27 .39 88.88 8 48 29 2043.0 -29.7! 61.47

IOO.OO 23 47 43 4353.68 |3.71 176.00 349.73 63,18 25 0 17 3753.7 J0,0| 169.J7

110.00 9 31 9 2371.73 -34.16 49.66 ,38 91.34 |0 10 41 1771.7 -33.60 40.46

llO.O0 0 41 26 4197.77 17.49 162.06 347.62 60.15 1 51 23 3597.8 13.39 155.35

OIFF£RENTIAL CCRRECTION$ HI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

TOE-1,5692 TRA 5.7161 TC3-1.7976 8AU 1.|842 SGT 5602.9 S(,R 406.9 ._3 Ill.0 ST 1936.8 5R 315.2 SS 519.5

RD£ .3738 RRA .3110 RE3 -.0408 FAU .00915 RRT .4500 RRF .4343 RTF .9579 CRT -.4525 CR$ .4854 CfiT -,9990

FGE -.4249 FRA J.4375 FC3 -,1607 8,_° 1_469 _68 5617.6 R23 .0016 RJ3 .9579 LSA 2010.3 MSA 280.6 SSA 12.4

8OE 1.6131 BRA 5.7245 BE3 1.7981 FSP -375 $61 5605.9 $62 363.2 THA 1.88 ELl 1942.1 EL2 280.3 ALF 175.70

1994



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH DATE FEB ?8 J969 FLIGHT TIME Z06.00 ARRIVAL DATE SEP 22 1969

HELIOCENTRIC CONIC

RL 148.20 LAL -.DO LOL 159.23 VL

RP 107.55 LAP 1.57 LOP 10].99 VP

RC 206.313 GL -6.40 GP -11.40 ?AL

PLANCTOCENTRIC CONIC

C3 56.633 VHL 7.525

LNCH AZMTH LNCH TIE

90.00 6 49 26

90.00 22 34 32

IOO.OO 8 18 29

I(30.00 23 48 II

II0.00 9 43 56

110.00 0 43 8

DIFFERENTIAL CCRRECTION$

TOE-I.802B TRA 6.2461 TC3-1.5134 BAU 1.1460

ROE .3873 RRA ,3195 RE3 -.0311 FAU .00782

FOE -.4610 FRA 1.5111 FC3 -.1195 8SP 18485

BOE 1.8439 BRA 6.2542 8C3 1.5137 FSP -366

01STANCE 594.048

25.795 GAL 13.43 AIL 91.92 PICA 304.74 SMA 117.90 ECC .34120 INC 1.9154 Vl 30,065

36.637 GAP 19.33 AZP 91.09 TAL 150.53 TAP 95.28 RCA 77.67 APO J58.13 v2 35.235

42.21 ?AP 168.08 ETS 255.90 ZAE 131.51ETE 190.10 ZAC 164.99 ETC 15.60 CLP 176.49

DLA 14.40 RAL 118.20 RAO 6569.0 VEL 13.34J PTH 2.44 VHP 12.505 OPA 13.01 RAP |01.23 ECC 1.9120

L-I TIME IN| LAT IN| LONG IN| RT AS_. IN| AZMTH IN| TIME PO C$T TIN |NJ 2 LAT IN| 2 LONG

2937.78 -28.24 9J._0 4,45 87.77 7 38 24 2]37.8 -28.25 83.23

4652.79 14.10 197.81 ]54.45 65.19 23 52 5 4052.8 10.64 190.84

2650.64 -29.86 70.84 4.51 88.58 9 2 ]9 2050.6 -29.74 62.0]

4415.17 15.57 179.62 35].73 64.16 25 I 46 3815.2 11.97 172.68

2]83.22 -34.17 50.55 4.53 90.81 10 23 40 1783.2 -33.68 41.]5

4255,36 19,41 165.42 351.65 61.29 I 54 4 3655.4 15.42 158.57

MIO-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5583.7 5GR 390.1 SC,3 108.1 ST 2014.5 _ 304.4 SS 540.4

RRT .4892 RRF .4162 RTF .9621 (RT -.4790 CR5 .5035 CST -.9993

SC_ 5597.3 R_3 .0018 R13 .9621 LSA 2090.8 MSA 266.6 SSA 11.7

SGI 5586.2 SG2 352.2 THA 1.72 ELI 2019.8 EL2 266.5 ALF 175.79

LAUNCH DATE FEB 28 1969 FLIGHT TIME 208.00 ARRIVAL 0ATE 5EP 24 1969

HELIOCENTRIC CONIC

RL 148.20 LAL -.O0
RP 107.5] LAP 1.74

RC 207.904 GL -6.82

PLANETOCENTRIC CONIC

C3 65.429 VHL 8._9

LNCH AZMTH LN(H TIME

90.00 7 2 J8

90.00 22 34 30
1(30.00 8 31 9

100.00 2] 48 40

110.00 9 5] 31

110.OO O 44 43

DIFFERENTIAL CCRR1ECTIONS

TD[-2,0488 TRA 6.8167 TC3-J.2346 BAU 1.0976

ROE .4023 RRA .3249 RC3 -.0228 FAU .00644

FOE -.4977 FRA 1.5909 FC3 -.0853 BSP 18482

ODE 2.0879 _A 6.8244 _C3 1.2548 FSP -357

DISTANCE 598.029

LCL 159.23 VL 25.758 GAL 14.76 AZL 92.21 HCA 307.98 ,S_A 117.70 ECC .]5712 INC 2.2095 VI 30.065
LOP 107.25 VP 36.617 GAP 20.37 AZP 91.36 TAL I49.29 TAP 97.27 RCA 75.64 APO 159.76 V2 ]5.240

GP -11.24 ZAL 40.57 ZAP 167.91ETS 251.14 ?AE 131.36 ETE 189.90 ZAC 162.78 ET( 14.9] CLP 175.5l

0LA 13.66 RAL I19.84 RAO 65_._ VEL 1_.667 PTH 2.50 VHR 13.131 OPA 1].11 RAP 103.5_ ECC 2.0768
L-I TIME IN| LAT IN| LONG IN| RT A_. IN| A2'HTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2946.79 -28.21 92.55 8.45 87,44 7 51 45 2346.8 -28.27 83.89

4713.90 15,81 201.48 358.36 66.20 23 53 4 4113.9 12.46 194.40

2661.30 -29.84 71.63 8.52 88.17 9 15 ]1 2061.5 -29.78 62.82

4474.61 17.30 183.18 357.66 65.24 25 ] 14 3874.6 1].82 176.12
2397.33 -34.18 51.66 8.60 90,16 10 35 29 1797.3 -33.78 42.43

43|1.36 21.20 168.78 355.64 62.54 I 56 34 ]711.4 17.]6 161.76

MI0-C, OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T _560.2 S_ 37_.4 SG3 105.4 ST 2081.3 SR 29].7 SS 561.9
RRT .4048 RRF .3947 RTF .9662 CRT -.5032 ORS .5207 CST -.9996

St_ 5572.7 R23 .OO23 R13 .9662 LSA 2161.0 NSA 253.2 SSA 11.1

,SGI 5_62.3 862 340.4 THA 1.56 ELI 2086,7 EL2 253.2 ALF 175.88

LAUNCH D4TE FEB 28 1969 FLIGHT TIME 2|0,00 ARRIVAL 0ATE SEP 26 1969

HELIOCENTRIC CONIC

RL ]48.20 LAL -,DO LOL 159.23 VL

RP 107.52 LAP 1.90 LOP JI0.48 VP

RC 209,470 GL -7.19 GP -11.08 ZAL

PLAMETCKENTRIC CONIC

C3 75.98] VHL 8.7|7

LNCH AZMTH LN(H TIME

90.00 7 14 27
90.00 22 34 31

100.00 8 42 3!

IO0.O0 23 49 7

110.OO IO 5 55

110.OO O 46 9

DIFFERENTIAL CORRI_CTIONS

TDE-2.305] TRA 7,4]70 TC]-1.0187 BAU 1.0149

ROE .4|9J RRA .3266 RC3 -.0156 FAU .00495

FOE -.5346 FRA 1.6790 FC3 -.0564 BSP 18364

BOE 2.343l BRA 7.4442 8C] 1.0188 FSP -346

DISTANCE 6OI.659

25.722 GAL 16.21 A?L 92.53 HCA 311.22 S_A 117.51 ECC .57512 INC 2.5308 Vl 30.065

36.597 GAP 21.52 AZP 91.67 TAL 148.14 TAP 99.36 RCA 73.41 APO 161.61 VZ 55.246

39.09 ?AP 167.63 ETS 246.35 ZJE 131.15 ETE 189.69 ZAC 160.62 ETC 14:42 CLP 174.48

DLA 12.98 RAL 121.33 RA0 6569.5 V[L 14.048 PTH 2.56 VHP 13.812 0PA 13.15 RAP 105.75 ECC 2.2505

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2"NTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2958.72 -28.17 93.42 12.33 87,00 8 3 45 2358.7 -28.29 84.76
4772.55 17.39 205.06 2.19 67.30 23 54 ] 4172.6 14.17 J97.87

2674.67 -29.81 72.62 12.42 87.65 9 27 6 2074.7 -29.82 63.82
4531.8] 18.90 186.68 1.51 66.40 25 4 39 3931.8 15.55 179.49

2413.71 -34.18 52.94 12.55 89,40 10 46 9 181].7 -33.88 43.70

4]65.55 22.87 172.10 359.55 63,87 J 58 54 ]765.6 19.17 164.92

NI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5533.1 5GR 353,8 SG3 IO2.8 ST 2136.3 SR 283.3 SS 584.2

RRT ,3762 RRf_ .3692 RTF .9704 CRT -.525] CRS .5369 CST -.9997

S(_ 5344.4 R23 .0031R13 .9704 L$A 2219.8 MSA 240.5 SSA 10.5

561 5534°7 -%2 327,7 THA 1.]8 ELI 2141.5 EL2 240.5 ALF 175.97

LAUNCH DATE FEB 28 1969 FLIGHT TINE 212.00 ARRIVAL DATE SEP 28 1969

HELIOCENTRIC CONIC

RL 148.2(3 LAL -.O(]

RP 107.50 LAP 2,06
RE 211.012 GL -7.51

PLANETC_NTRIC CONIC

C3 88.726 VHL 9,419

LNCH AZMTH LNCH TIME

90.00 7 24 54

90.00 22 34 32

I00.00 8 52 35

100.00 2] 49 32

110.00 10 15 8

110.00 0 47 24
DIFFERENTIAL CORRECTIONS

TOE-2.5836 TRA 8.1058 TC3 -,8095 BAU .9602

ROE .437fi RRA .3234 RC] -.0099 FAU .0034|

FOE -.5746 FRA 1.7744 FC3 -.0333 BSP 18358

8OE 2.6204 8RA 8,1102 BC3 .L_,O95 FSP -338

DISTANCE 604.832

LCL 159.23 VL 25.688 GAL 17.82 AZL 92.89 PICA 314.45 _qA 117.33 £CC .39551 INC 2.8857 Vl 30.065
LOP 113.72 VP 36.577 GAP 22.82 AZP 92.02 fAL 147.12 TAP 101.57 RCA 70.92 APO 16].7] v2 35.250

GP -10.94 ZAL 37.78 ZAP 167.24 £T$ 241.56 ZAE 130.88 £TE 189.48 ?AC 158.51 ETC 14.04 CLP 173.]9

OLA 12,37 RAL 122.64 RAO 6569,7 VEL 14,494 PTH 2.63 VHP 14.6200PA 13,16 RA; 107.9] ECC 2.4602

L-I TIME [NJ LAT ]NJ _ [NJ RT A,_K_ INJ A2NTH INJ TIME 1:10 CST TIM INJ 2 LAT INJ 2 LONG
2973.19 -28.11 94.48 16.07 86.48 8 14 _7 217].2 -28.31 85,82

4828.5] 18.83 208.54 5.91 68.45 23 55 1 4228.5 15.74 201,2]
2690.40 -29.76 7_.79 16.17 87.03 9 37 25 2090,4 -29.85 64.98

4586.56 20.33 190.10 5.26 67.62 25 5 59 3986.6 17.14 182.77
2432.07 -34.16 54.37 16.37 88.55 10 55 40 1832.1 -3],98 45.13

4417.66 24.39 175._8 3.36 65.27 2 1 2 3817.7 20.85 168.02

HI0-COURS4E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5_01.1 SGR 334.3 $4,3 100.3 ST 2182.6 SR 272.9 SS 608.5

RRT .3407 RRV .3568 RTF .9744 CRT -_486 CRS .5552 CST -.9998
SG6 5511.2 _Z3 .0040 RJ] .9744 LSA 2270.8 MSA 227.6 SSA 9.9

S_1 _02.2 $62 314.2 THA 1.19 ELI 2187.8 EL2 227.6 ALF 176.03

1995



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH DATE FEB Z8 1969 FLIGHT TZll_ 214.00 ARRIVAL DATE 5EP 30 J969

HELIOCENTRIC CONIC

RL 148.20 LAL -.00

RP 107.49 LAP 2.21

RC 212.528 GL -7.79

PLANETOCENTRIC CONIC

C3 104.221 VHL 10.209

LNCJq ATHTH L_H TIME.
90.00 7 33 59

90.00 22 34 32

IOO.00 9 I 20

100.00 23 49 52

110.00 lO 23 10

110.00 0 48 ZB

DISTANCE 607.49B

COL 159.23 VL 25.655 GAL 19.61 AIL 93.28 HCA

LOP 116.97 VP 36.557 GAP 24,29 AZP 92.43 TAL

GP -10.80 ZAL 36.64 ZAP 166.72 ETS 236.83 7AE

317.69 S_AA 117.15 ECC .4182Z

J46,26 TAP 103.94 RCA 68.16

130.54 ETE 189,25 ZAC 156.48

OLA 11.63 RAL 1Z3.78 RAO 6570.0 VEL 13.019 PTH 2.70 VHP 13.513 OPA 13.13

L-I TItAE. INJ LAT |NJ LONG INJ RT AS( INJ A2'NTH INJ TJt,_ PO (ST TIM

2989.88 -28.04 93.69 19.63 8fi.87 9 23 49 2369.9

4881.56 20.12 211.89 9,49 69.64 23 55 54 4281.6

2708.15 -29.69 73.10 19.76 86.54 9 46 28 2108.2

4638.51 21.67 193.40 8.86 68.89 23 7 11 4038.5

2452.09 -34,11 35,93 20,03 87.63 11 4 2 1852.1

4467.34 25.77 176.f18 7.04 66.72 2 2 55 3867.3
DIFFERENTIAL CORRECTIONS

TDE-2.8BO0 TRA B.BZge TC3 -.622J BAU .8669
ROE ,4584 RRA .3141 RC3 -,0034 FAU .00170

FOE -.616_ FRA 1.8ff02 FC3 -.O141BSP 18329

BOE 2.9162 BRA 8.83f14 BC3 .6221FSP -330

MIO-_fWE EXECUTION ACCURAC_

5GT 5464.6 SGR 314.2 SG3 97.9

RRT .2971RRF .2963 R1T .9782
5G_ 5473,6 R23 .00S0 R13 .9782

.T_| 5465.4 SG2 _O0.0 THA .98

_NC 3.2824 V| 30.065

APO 166,13 v2 35.Z54

ETC 13.74 (LP t72o23

RAP 110.04 ECC 2.7152

INJ 2 LAT INJ 2 LONG

°28.32 87.04

17.17 204.46

-29.88 66.30

16.60 185.94

-34.06 46.69

22.39 171.05

ORBIT OETERMINATION ACCURAC_

ST 2218.4 SR 262.9 SS 635.0

CRT -.5723 CRS .5748 CST -.9999

LSA 2312.4 MSA 215.1SSA 9.4

ELI 2223.3 EL2 215.1ALF 176.OB

LAUNCH DATE FEB 28 1969 FLIGHT TIE 216.00 ARRIVAL DATE OCT 2 1969

hI_LIOCENTRIC CONIC
RL 148,20 LAL -.00

RP 107.46 LAP 2.33

RC 214.018 GL -B.03

PLANETO_ENTRIC CONIC

C3 123.216 _ H.JOD
LN(.J-I A_MTH LNCH TIME

90.(_ 7 41 41

90.00 22 34 2_

I00.00 9 B 43
100.00 23 5O 6

110.00 10 29
110.00 0 49 18

0ISTANCE {109.431

LQ. 159.23 VL 25.623 GAL 21.f_ AZL 93.73 _ 320.92 SMA

LOP IL_D.2J VP _._39 G_IP 25.96 A_P 92.90 7AL J45.57 TAP

G9 -10.67 ZAL 35.69 lAP 166.05 ET$ 232.20 Z_ 130.10 ETE

116.99 ECC .44387 IN(; 3.7317 Vl 30.065

I06,49 RCA 65.06 APO 168.92 v2 35.856
189,00 ZA( 154.53 ETC 13.52 CLP 170.97

DLA 11.37 RAL 124.74 RAO 65?0,3 VEL 15.6_B PTH 2.78 VHP 16.529 OPA 13.07

L-] TIME INJ LAT INJ L_NG INJ RT AS(. INJ AZIWTH INJ TIME PO CST TIM

}008.49 -27,94 97.05 2'2.99 85.20 8 31 49 2408.5

4931.26 21.26 215.09 12.88 70.85 _3 56 41 4331.3
2727,r_5 -29.60 76.34 23.14 83.59 9 54 13 2127.7

4687.32 LP'Z.83 1_._ I2.28 70.16 25 8 13 4087.3

2473.52 -_4.04 37._0 23.51_ 86,65 11 11 12 1873.3

4514.23 26.99 181.68 I0,54 68,18 2 4 32 3914.2
DIFFERENTIAL C_/_ECTIONS

TOE-3,1965 TRA 9.623? TC3 -.4552 BAU .7499

ROE .4Sg! RRA .2974 RC3 -.0021 FAU--,O0025

FOE -.6619 FRA 1.9_ FC3 .OOI8 _$P I8_67

6OE 3.2327 BRA 9.6283 Be3 .4_fl2 FSP -323

RAP 112.03 ECC 3.0276
INJ 2 LAT INJ _ LONG

-28.31 68.40

18.46 207.54

-29.89 67.75

19.92 188.97

-34.13 48.36

23.79 173.98

ORBIT DETERMINATION ACCURAC_

ST 2243._ SR 253.2 $S 664.3

CRT -,3970 CRS .5959 CST -.9999

LSA 2344.B MSA 202.8 SS4 B.8

ELI 2248.7 EL_ 202,7 ALF 176,11

MI0oC(_E E_CUTION ACCURACY

SGT 5423,7 S_R 2_bl.I 5_3 95.6

RRT .2429 RRF .24_1RTF .9818

S_ 3431.6 R_3 ,O061 R13 .9818

$61 3424.2 SG2 285.2 TH4 .76

LAUNCH 04TE FEB _8 1969

HELIOCENTRIC CONIC

RL 14g.20 LAL -.00

RP 107.48 LAP 2.49

RC 215,482 GL -8.23
PLANE TOCENTRIC CONIC

C3.146.709 VHL 12,112

LNCH ATNTH LNCH TIE
9[3,00 7 47 55

90,OO _2 34 21

10(1,00 9 14 45

100.OO 23 50 11

110.O0 10 35 29

110.00 0 49 53

FLIGHT TIM( 218.00 ARRIV4L 0ATE OCT 4 1969

DISTANCE 610.520

LOL 159.23 VL 25.597 GAL 23.84 AZL 94.25 H(A 324,15 S_ J16,84 ECC .47294 INC 4.248_ vl _0,065

LOP 123,46 VP 36.521 G4P 27.88 kip 93.45 TAL 145.11 TAP 109.26 RC4 61.58 APO 172.10 V2 35.259

GP -10.55 ZAL 34.93 ZAP 165.23 ETS 227.69 ZAE 129.54 ETE 188.73 ZAC 152.70 ET£ 13.37 CLP 169.60

DLA 10.98 RAL 123.50 RAO 65?0.6 VEL 16.372 PTH 2.86 VHP 17.694 OPA 13.00 RAP 113.95 ECC 3,4145

L-I TIME INJ LAT INJ LONG INJ RT AS(: JNJ A_TH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

3028.79 -27,82 98.52 26.11 B4,47 B 38 23 2428.8 "28,29 89.89

4977.2I _.26 218.09 16.04 72.03 23 f17 18 4377.2 19.60 riO.43

2748.69 -29.47 78.10 26.29 84.78 10 O 34 2148,7 -29.89 69.3_

4732.54 23.84 199.53 15.47 71.41 25 9 4 4132.3 21.O8 191.82
2496.11 -33.93 59.3_ 26.73 85.61 II 17 5 1896.1 -34.17 50.12

4557.89 28.06 184.62 13.81 69.63 2 5 31 3957.9 25.03 176.76

DIFFERENTIAL CORRECTIONS

TOE-3.5322 TRAI0.4979 TC3 -._064 BAU .6010

ROE .5095 RRA .2713 RC3 .0002 FAUo.O0258
rOE -.7099 FRA 2.1323 re3 ,0152 BSP 18091

BOE 3.5687 5RAI0.5014 BC3 .3064 FSP -3|3

LAUNCH DATE FEB 28 1969

MELIOCENTRIC CONIC

RL 148.20 LAL -,(30

RP 107.47 LAP 2.61

RC 216.920 GL -8.40

PLANETOCENTRI( CONIC
C3 176.047 VHL 13._

LNCH ATMTH LNCH TIME L-I TIME INJ LAT
90.OO 7 52 33 _0_0.62 -27.66

90.00 22 34 4 5018.g0 23.11

1OO.OO 9 19 14 2771.09 -29.32

100.00 23 30 5 4773.67 24.71
110.OO 10 39 34 2529,70 -33._0

110.00 0 50 IO 4597.82 28.98

OIFFER_NTI4L CORRECTIONS

T012-3.8978 TRAJl.4319 TC3 -.1772 BAU .4171

ROE .54_3 RR_ .2332 RC3 .00J3 FAU-.DO534

rOE -.7635 FRA 2.282i FC3 .0262 BSP 160_2

BOE 3.9352 BR411.4543 BC3 .1772 FSP -307

MID-CO_S£ EXECUTION ACCURACY

SGT 5378.B 5GR 274.2 563 93.4

RRT .1752 _ .1t501RIT .9851
$C.B _385.8 R_3 .0072 R13 .9_51

5GI 5379,0 SG2 269.9 THA .51

FLI_T TIME LP_O,O0

OI$TANC[ 610.447

COL 159.23 VL 25.571 GAL 26.39 AZL 94,85 H_ 327.38 5M_ 116.71 ECC .50597

LOP 126.71 VP _.505 GAP 30.09 AZP 94,09 TAL 144.93 TAP 112.31 RCA 37.66

GP -I0.42 Z_L 34.38 ZAP |64.23 ET$ L_'_3,32 ZAIE 128.84 ETE IB8.44 ZAC 150,99

OLA 10._ RAL 126.03 RAO 6570.9 VI[L 17.244 PTH 2.94 VHP 19.035 0PA 12,92

INJ _ INJ RT AS( INJ A2'NTH INJ TIME PO C$T TIM

IO0.10 28.94 83.69 B 43 24 2450.6

220.85 18.90 13.16 23 57 43 4418.9

79.74 29.15 83.93 IO 3 25 2171,1

L_'4._8 18.37 72.61 23 9 39 4173.7

61.19 29.68 84.54 1| 21 33 1919.7

187,37 16.79 71.02 2 6 4B 3997.8

MI0-OOURE EXECUTION ACCURACY

_T 9327.2 SGR 25_.3 SG3 91.4

RRT .0687 RRF .0961RTF ,9881

5333.4 R_3 .0083 R13 .9881
•S(,I 53_7.3 S_2 254.2 TMA .24

ORBIT 0ETERMINATION ACCUR4CY

ST 2257.3 SR 244.2 SS 696,8

CRT -.6226 CR$ .6185 CST -.9999
LSA 2367,3 MSA 190,8 SSA 8.2

ELl 2262.4 EL2 190.6 ALF 176.1Z

ARRIVAL DATE OCT 6 1969

INC 4.8524 Vl _0,065

APO 175.76 V2 35,260
ETC 13.26 CLP 168.10

RAP 115.71 ECC 3.8973

INJ 2 LAT INJ 2 LONG

-28.25 91 ,48

20.38 213,09

-29.86 70 .gB

22.09 194.46

-34.18 51 .96

26.11 J79.36

ORBIT DETERMINATION ACCURACY
ST 2261.1 _R 233.8 SS 73A.1

CRT -.6310 CR$ .6445 CST -.9999
LSA 2382.2 MSA 178.8 SS4 7.6

ELI 2266.3 EL2 178.6 ALF J76.O9

1996



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH DATE NAR I 1969 FLIGHT TINC 70.00 ARRIVAL DATE HAY 10 J969

HEL |OCENTR 1{ CONIC

RL J46.24 LAL -.O0

RP |O8.55 LAP .45

RC 60.976 GL 1.94

PLANE T_ENTRIC CONIC

C3 40.980 VHL 6.402 OLA

LNCH 4ZNTH LI_H TU4E L-I T[NE

90.00 O 32 53 2475.93

90.00 13 10 50 4953.07

JOO.O0 I 55 Z9 2209,51

1(30.OO 14 30 56 4694.71

110.00 3 6 36 1986,20

110.00 lfi 36 18 4490.09

0IFFER[NTIAL CORRC(TIONS

TOE -.1562 TR4 -.3242 TC3 ,3064 BAU .2J15

ROE -.3274 RRA .3185 RE3 .2349 FAU .06245

F0E -.5274 FRA -.7214 FE3-J .3193 8SP 1440

8OE .3627 BRA .4545 BE5 .3860 FSP -436

DISTANCE 195.936

LOL J60.24 VL 28.197 GAL o11.27 AZL 89.55 HCA 88.57 SNA

LOP 248.80 VP 38.075 GAP -7.33 AZP 89.99 TAL 229.39 TAP

GP 21,03 ZAL 157.87 Z4P 55.13 £TS 329.77 ZAE 148.21ETE

133.51ECC .22410 INC .4491 VI 30.058

317.96 REA 103.44 APO 163.18 V2 34.911

31.82 ZAC 123.16 ETC 146.44 CLP -28.8|

2.69 RAL 1.33 RAO 6568.6 V£L 12.742 PTH 2.32 VHP 6.198 OPA 52.36 RAP 29.54 EEE 1.6744

INJ LAT |NJ LONG INJ RT AS_ IWJ AZNTH INJ TIN_ PO CST TIN INJ 2 L4T INJ 2 LONG

-24.93 58.74 235.95 103.88 J 14 9 1875.9 -22.78 50.73

21.74 216.51 234.08 71.40 I4 33 24 4355.1 19.00 208.91

-26.22 38.76 235.58 I04._0 2 32 18 J_09,5 -23.92 30.74

23.00 197.04 233.61 70.36 15 49 l0 4094.7 20.11 J89.43

-19.69 20.73 234.43 I07.78 3 39 43 1386.9 -26.97 12.60

26.37 180.08 232.18 67.42 16 51 8 3890.1 23.08 172.47

MIO-COUR,_E EW_ECUTION ACCURACY ORBIT OETERNINATION AECURAC_

$GT 507.7 SGR 507.7 $G3 161.5 ST 165.1SR 505.4 SS 274.6

RRT .2949 R_ r -.5839 RTF -.4_08 CRT .6662 CRS -.7742 CST -.9716

_8 718.0 R23 -.1289 R13 -.6_05 LSA 413.0 MSA 157.2 55A 26.2

•_1 577.7 S_2 426.3 THA 45.00 ELI 327.7 EL2 114.8 ALF 67.24

LAUNCH DJ,TE NAR 1 1969 FLIGHT TIME 72.00 ARRIVAL D4TE MAY 12 1969

HCLIOC[NTRIC CONIC

RL 148.24 LAL -.00

RP 108,58 LAP .26

RC 63.000 GL 1.15
PLANETC(.ENTRIC CONIC

C3 40.127 VHL 6.335 OLA 1.69 RAL

LNCH 42147H LNCH TIME L-I TIME INJ LAT

90.OO 0 39 5 2439.68 -24.32

90.00 13 2 14 4978.69 L_.Z9

100.00 2 I 13 2174.76 -25.59
100.00 14 _ 47 47|8.84 23.54

110.{30 3 l! 16 1955.49 -29,0|
110.00 15 29 13 4510.68 26.9J

OIFFERENTIAL CCRRECT|ONS

TOE -.15|3 TRA -,3310 TC3 ._2 BAU ,2167

ROE -.3Ofl2 RRA .3_d3 RE3 .2726 FAU .06862
FOE -.6264 FRA -.8093 FC3-1,4803 B._,P I508

BOE .3407 BRA .4717 9C3 .4040 FSP -499

DISTANCE 202.642

LOt. I60.24 VL 28.282 GAL -ll.|6 _121. 89.74 HCA 91.74 5MA 133.95 ECC .22OO7 INC .26J5 VJ 30.058

LOP 251.98 VP 38.128 GAP -6.53 42_ 20.01 TAL 230.46 TAP 3LP?.20 RCA 104.47 4PO 163.43 V2 34.900

GP L:_'._.42 ZAL 158.59 ZAP _.85 £TS 332.08 ZAE I48.36 ETE 35.87 ZAC 121.91 ETC 148.14 CLP -32.60

1.03 RAO 65_.5 VEL |2.708 PTH 2.3i VHP 5.950 0P4 33.39 R4.P 28.24 ECC 1.6604
INJ _ ]NJ RT AS(. INJ A2*NTH INJ TII4E PO (ST TIN _NJ 2 LAT INJ 2 LONG

_6._ 234.88 104.97 J J9 45 1839.7 -22.03 48.34

218.J9 233.7l 72.07 14 25 12 4378.7 I9.63 2J0.52
36.39 234.49 I06.00 2 37 28 J574.8 -23.|5 28.44

196.63 233.25 71.03 15 4| 26 4118.B 20.73 190.96

|8.33 233.28 108.92 3 43 5! 1355.5 -26.J6 10.52

18J.46 231.67 68.07 16 44 24 3910.9- 23.69 173.77

NIO-CCX_E EXECUT|ON ACCURACY CR61T 0ETERMINATION ACCURACY

S(,T 501._ _ 9_.6 SG3 I_O.7 ST 164.1SR 290.9 SS 308.5

RRT .2870 R_ r -.636I RTF -.3927 CRT .6222 CRS -.7648 CST -.9650

,_ 734.2 _3 -.J3JO RJ3 -.6600 L$A 423.6 NSA 163.1 SSA 26.2

SG| 3_0.6 S_,2 4_.| THA 51.69 _LI 311.8 EL2 I19.9 ALF 67.08

LAUNCH 0ATE MAR 1 1969 F1..IGHT TINE 74.00 ARRIVAL 04TE MAY 14 1969

I_EL IKENTRIC CONIC

RL |48.24 LAL -.00

RP 108.62 LAP .07

RE 65.076 GL .53

PLANETC_ENTRIC CONIC

C3 39.377 VHL 6.275

LNO.I ATNTH LNCH TIME

gO.OO 0 45 33
90.00 12 54 15

I(30.OO 2 7 14

100.(30 14 15 15

110,OO 3 J6 15

110.OO 15 _ 44

01STANCE 209.315

L0L 1_.24 VL 28.352 GkL -11.07 4ZL 89.93 H(.A 94.92 SNA 134.50 ECC .21660 INC .0723 VJ _O.058

LOP 255.16 VP 38.170 GAP -5.82 AZP 90.01 TAL 231.36 TAP 326,28 RCA 105.37 APO 163,63 v2 34.889

GP 23.90 ZAL 199.18 ZAP 42.77 ETS 334.27 ZAE 148.55 ETE 40.48 ?AC 120.44 ETC 147.98 CLP -36.60

0LA .72 RAL .84 RAO 6568.5 VEL 12,679 PTH 2.30 VHP 5,539 0PA 54.41 RAP 26.66 ECC 1,6480

L-I TII4_ INJ LAT INJ LONG INJ RT A_ INJ A_NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_NG

2404.69 "-23,68 53._ 233,99 106,00 I 25 38 1804.7 -21.26 46,06

_,OO4.|fl LP'Z.81 219.87 233.49 72.76 14 17 39 4404.1 213.24 212.14

2141.23 -24.94 34.11 233.58 107.04 2 42 55 154i.2 -22.37 26.26

4742.64 24.06 200.22 233.06 71.71 15 34 18 4142.8 21.34 192.48

1925,21 -28.33 16,45 232.31 109.99 3 48 20 1325.2 -25.34 8.54

4531.62 27.42 182.84 231.7| £8.75 16 38 15 3931.6 24.29 175.08

_BIT 0ETE_INATION ACCURACY

ST 167.3 SR 274.1SS 342.6

CRT .5721CRS -.7489 CST -,9579
LSA 437.? MSA 168.0 SSA 26.2

ELI 294.6 EL2 127.7 4LF 69.96

DIrFERIENTIAL _CTION$

TOE -.I_O8 TRA -.3447 T(3 .2_O8 BAU .2216

ROE -.2_O4 RRA .3540 RE3 .3137 FAU .O7501

FOE -.7334 FRA -.89_1 FC3-1.6491BSP |5'_J7

_OE .3184 _A .49410C3 .4210 rSP -563

MIO-_SE E)_ECUTION ACCURACY

S_T 492.2 S(,R 370.1 _3 200.8

RRT .2575 ARIF -.68_1 RTF -.3317
793._ R_3 -.1219 RI3 -.6931

SGJ 605.7 SG2 447.6 THA 59.91

LAUNCH DATE MAR | 19_9 FLIGHT TII( 76.00 ARRIVAL DATE MAY 16 1969

H_LICX_ENTRIC CONIC

RL 148.24 LAL -.OD

RP 108.65 LAP -.I|
RC 67.19_ GL -.52

PLAN_TO_ENTR|C C(_NIC

C3 38.1'07 V_. 6.LP'Z2

LNO'4 AZMTH LNCH TIME

•0.00 0 52 19

90.00 ]2 46 50

100.0_ 2 13 33

I(30.00 14 8 17

110.00 3 21 33

110.00 15 I6 47

OIST_N(£ 219.990

LOL 160.24 Vl. _B.4JO GAL -10.9_ A2'L gO.12 H(A 98.09 _44 154.95 £CC .21359 INC .J149 vl 30.058

LOP _58.33 VP 38.203 GAP -3,J2 AZP 89.98 TAL 232.11 TAP 3_0.20 RCA 106.12 APO 163.77 v2 34.878

GP 25.46 ZAL 15_._3 ZAP 46.90 ETS 3_.42 ZAE 148.70 ETE 45.66 ZAC 118.77 ETC 147.99 CLP -40.82

0LA -.24 RAL .15 RAO 6568._ V£L I2.652 PTH 2.50 VHP 5._63 0PA 35.41 RAP 24.79

L-! TZ1( ;NJ LAT INJ L_ _NJ RT AS( ;NJ A2_4TH _NJ T_ME PO C$T T_N _NJ 2 L4T
23?0.70 -23.03 flJ._. 233.27 J06.93 I 31 50 1770.7 -20.49

50L_.47 23.3J 221._ _33.43 73.46 14 IO 39 4429.5 20.83

2108,67 -24.27 31.9"4 232.84 108.01 2 48 42 1508.7 -21.58

476_.73 24._6 201.82 _.0| 72.41 15 27 44 4166.7 21.93

1895.84 -27,63 14.45 231.52 110,98 3 53 9 1295,8 -24.52

4552.32 27.93 |84,24 23].7l 69.44 16 32 39 3952.3 24.87
DIFFERENTIAL CCRR[CTIOIqS

TOE -.1541 TRA -.3641 TC3 .2548 _AU ._76

ROE -.2524 RRA ,3726 R(3 .3586 FAU .0_J55

F_E -.8495 FRA -._12 FC3-1.8240 ESlP J624

80£ .2957 _RA .5210 8C3 .4399 FSP -630

NIO-(.CUR_ Ir_ECUTICN ACCI,N_kCY

t_.T 4_2.8 S_R 608.9 S_3 221.6

RRT .2019 I_ -.7304 RTF -.2466

777.! R_3 -.0942 RI3 -.7313
SGJ 626.8 SG2 459.4 THA 69.62

ECC 1.6370

INJ 2 LONG
43.87

213.77

24.16

194.01

6.65

176.40

ORBIT 0ETERMINATION ACCURAC_

ST 174.2 $R 254.5 SS 377.8

CRT .5130 CRS -.7236 CST -.95|O

LSA 455.8 MSA 171.4 SSA 26.1
ELI 275.9 EL2 138,0 4LF 63.57

1997



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH DATE MAR I 1969 FLIGHT TIN[ 78.00 ARRIVAL CAT[ HA_ JB 1969

HIEL ICX_ENTRI ( CONIC

RL I48.24 LAL -.00

RP ]08,68 LAP -.XI

RC 69,360 GL -1 .40

PLANE TOCENTR| C CONIC

C3 38.102 VHL 6.173

LNC._ 47HTH LNCH TIME

gO.00 0 59 25

90.00 12 39 56

100.00 2 20 13

100.00 14 1 49

110.00 3 27 12

110,00 15 II 20

OI ST/,N_E Z2Z.550

LOt. 1(_.24 VL 28.456 GAL -10.89 AlL 90.31 _A 101.27 s_A

LOP 261.513 VP 38.228 GAP -4.45 AZP 89.94 TAL 232.70 TAP

GP 27.09 ZAL 159.95 ZAP 51.20 ETS 338.57 ZAE I48'.76 ETE

135.31ECC .21096 INC .3081 vl 30.058

33_,97 RE* 106.76 *PO 163.85 v2 34.867

51.43 ZkC 116.90 ETC 148.17 CLP -45.27

OLA -1.18 RAL .78 RAO 6568.5 VEL 12.628 PTH 2.29 VHP

L-I TINE INJ LAT INJ LCNG INJ RT AS( INJ AFHTH INJ TINE

2337.44 -22.35 49.42 232,70 107.86 I 38;23
5054,75 23.79 223,_ 233,50 74,16 J4 4 1J

2076.83 -23.59 29,81 232,26 108.92 2 54 50
4790.60 25.05 205.43 253.10 75.13 15 21 40

IB67,J$ -_,91 12.52 230.89 111.92 3 38 19
4573.04 26,42 185.66 231,65 70.15 16 27 33

0ZFFERENTZAL CCRR[CT|ON$

T0£ -.1608 TRA -._ TC3
ROE -.E205 RRA .3917

FOE -,9749 FRA-I.0633
BOE .2729 8RA .5519

LAUN04 OATE MAR | 1969

MI0-COURSE EXECUTION ACCURACY

.LP203 BAU .2359 SGT 476.0 _ 653.9 ,%3 243.0

R(3 .4074 rAU .08817 RRT .1160 RRF -.7713 RIT -.1354

FC3-2.0034 8SP 1737 SGe 808.4 R_3 -.0493 R13 -.7711

BC3 .4631 rsP -?03 S_1 638,3 S_2 469.3 T_A 80.I0

FLIGHT TINE _1,00

DISTANCE Z29.113

LOt. |60,24 VL _.4_ GAL -10.80 42_ gO.50 HCA 104.43 _44 133.59 £CC ,20869 INC .504_

LOP 264.67 VP _.243 GAP -3.8_ A2'P 89.87 TAL 233.14 TAP 337.58 RCA I07.50 Also 163.88

GP 2B,78 ZAL 160.12 ZAP 59.66 ETS _0,80 ZAE 148.63 ETE 57.72 ZAC II4.B6 ETC 148.54

OLA -_.12 RAL .91RAO 6568.3 VlEL 1_._a06 PTH 2.29 VHP 4.8Ig DPA 37.26 RAP 20.21

L-| TZN[ ;NJ LAT ZNJ LO4G |NJ RT A,_C |NJ A_4TH INJ TZME PO CST T|M INJ 2 LAT

230&o63 -21,S3 47,27 232,29 |08.7I J 45 JB 1704.7 -J8.89
_1_10,I| 24.23 L_4.97 233o7J 74.92 |3 58 9 4460.| 21,95

E043.44 -L_Z._ 27.74 23J.83 J09.78 3 J _0 J445,4 -J9.97

4814,36 25,51 209.0_ 233.32 73.86 15 16 4 4214.6 _3.05

183B.90 -26,18 10.65 230.41 1i2.81 4 3 53 12_8.9 -22.86

4593.86 28,89 187.10 232.11 70.88 16 22 53 3993.9 26.01

P_L_(_ENTRIC CCNIC

RL 148.Z4 LAL -.00

RP 108.72 LAP -.49

RC 71.5_O GL -2.31

PLAN_T(_£NTR|C CONIC

C3 37.546 VHL 6.J_?
LNCH A2_ITH LNCH T_ME

9O,00 1 6 34

9O.O0 12 33 Z9

_00.00 2 27 13

1(30.00 13 55 49

110.00 3 33 14

J10.00 15 6 20

0IFFERI[NTZAL CORR_CT|ONS

TOE -.Z?4J TRA -.42|I TC3 .|743 8AU .2462

ROE -.I837 RWA .4094 RC3 .4384 FAU .09439

FOE-J.JD24 FRA-J._329 FC3-2.J764 _SP 1064

BOE .2546 eRA .5873 Be3 .4905 FSP -772

5.023 OP4 36.36 R4P 22,64 KCC 1.627|

PO CST TIN INJ 2 L4T INJ _ LONG

1737.4 -19.70 41.79

4454.8 2|.40 _I3.40

|476.8 -20.79 Z2.13

4190.6 22.50 195.56

1267.2 -2_.70 4.83

3973.0 25.45 177.74

CR_IT 0ETERMINATION kCCUR4C_

ST 184.6 ,_q 232.4 SS 414.5

(RT .4_96 CRS -.6836 CST -.9447

L54 478.7 MSA |73.3 SSA 26.0

_LI 235.7 £L2 150.7 ALF 58,94

ARRIVAL DATE _AY 20 1969

Vl 30.058

V2 34.838

CLP -49.94

HI0-COJRS£ EXECUTION ACCURACY

SGT 476.8 SGe ?01.8 SG_ 263.5

RRT -.0079 RRIr -.206;. _ RTF .0108

• G_ 848.3 R_3 .0010 RJ3 -.8062
SG| 701.8 SG2 476.8 THA 90.57

£CC 1.6179
ZNJ 2 LONG

39,68

217.06

20,15

197.12
3.07

_79.10

CR_T 0£TERN|NAT_ON ACCUR4C_

ST 201,3 SR 208.9 SS 430.3

CRT .351B CRS -.6244 CST -.9410

L$A 506.2 HSA |73.4 SSA 23.8

ELl 238.7 EL2 |64.9 ALF 48,02

LAUNCH D*TE MAR I 1969 FLIGHT TIN( 62.00 _RRIVAL 0ATE NAY 22 1969

HIELIC_ENTRIC CONIC

RL 148.24 LAL -.O0

RP 108.74 LAP -.67

R( 73.79_ GL -3.26

PLANE TOCENTR I _ CONIC

C3 37.0_0 VHL 6,0_5

LNCH A?NTH LNCH TINI_

90.00 I 14 47

gO.OO 12 27 26

I00.00 2 34 42

100.00 13 50 12

110.00 3 39 40

II0.00 15 I 43

0ISTANCE 233.640

LOL |60.24 VL 28.5|T GAL -|0.72 4ZL 90.71PI(A I07.60 S_4A

LOP 267.84 vP 38.236 GAP -3.21 AZP 89.79 TAL 233,44 TAP

GP 30.49 ?JL 160.J3 ZAP 60.24 ET$ 343.12 ?hE 148.27 ETE

|35.70 ECC .20660 /NC .T071 VJ 50.058

341.04 RC& 107.73 APO 163.84 V2 34.848

64.42 _A( 1_2.67 _TC 149.09 (LP -54.83

OLA -3,06 RAL 1.14 RAD 6368.4 VEL 12.586 PTH 2.28 VHP 4.649 OPA 38,08 RAP J7.5_

L-I TII,_ INJ LAT _NJ LONG INJ RT AS_ |NJ A2'NTH INJ TINE PO C$T TIH !NJ 2 LAT

2272.03 -20.92 45.15 232.02 109.53 I 52 39 1672.0 -18.07

5105.75 24.70 226.72 234.04 75.69 13 52 31 4505.7 22.49
2014.23 -22.14 23.72 231.34 110.6| 3 8 16 24|4.2 -19.I4

4838.77 25.96 Z06.7_ 233.67 74.63 15 10 50 4238.8 23.59
1810.85 -25.43 8.82 230.08 113.66 4 9 51 1210.8 -22.01

4614,93 29.33 I88.36 232.51 T1.63 16 IB 38 4014.9 26.56

DIFFERENTIAL CCRRI[C T IONS

TOE -.J928 TRA -.4587 T(3 .1189 6AU .2603

ROE -.147! RRA .421_3 Re3 .3123 FAU .IDO'_Z

FDE-J ,2340 FRA-I.J_ZJ FC3-2.343J BGP 2050

BOE .2425 8RA .626_ BC3 .fl239 FSP -842

N|0-COURSE EXECUTION ACCURACY

,_T 490.9 S_R 734.6 S_3 283.2

RRT -.I560 RRF -.8363 RIT .1768

S(_B 900.2 R_3 .0457 RJ3 -.B363

SGI 761.3 5(,2 41_.5 THA 90.81

ECC J.609&

INJ _ LONG

3T_64

218.74

J8.2!

198.71

1.33

1_.49

ORBIT 0ETERf41N_TION _CCURACY

ST 223.2 SR 184.6 SS 487._

CRT .2323 CRS -.3500 CST -.9395

LSA 339,5 NSA 171.9 SSA 25.5

ELI 233.1 EL2 171.9 4LF 25.29

LAUN(J_ OAT[ MAR I 1969 FLIGHT TINE 84.00 ARRIVAL OATE NAY 24 1969

H_L IOCENTRIC C_II¢

RL 148.24 LAL -o00

RP 108.77 LAP -.86
RC 76.053 GL -4.26

PLAMETC_NTR_C CONIC

(:3 345.546 VINL 6,045
LNO4 A214TH LNCH T_NE

90.00 I 23 10

90.00 12 21 41

100.00 2 42 _k_

100,13_ 13 44 54

110.00 3 46 33

110.OO 14 37

01STANCE 242. I _O

LOL 160.24 VL ZB.533 GAL -10.62 ATL g0.92 H_ 110,77 S_AA

LOP _71.0| VP 38.L_d3 GAP -2.64 A2"P 89.6? TAL 233.39 TAP
GP 32,21 ZAL 160.04 ZAP 64.89 rTS _113.58 ZA_ 147.6I ETE

135.92 ECC .20476 INC .9167 vl _0.058

344.36 RCA JOB.09 _PO 163.75 v2 34.839

71.37 ZAC 110.37 ETC 149.82 CLP -59.90

OLA -4.00 RAL 1.41 RAO 6568.4 V_L 12.566 PTH 2.28 VHP 4.514 OPA 38.81 RAP 14,66

L-J T_NE XNJ LAT JNJ LONG JNJRT AS( JNJ A2NTH JNJ TZN_ PO CST TIM |NJ 2 LAT
_3.26 o20.16 43.05 _31.88 110.32 2 0 30 1659.3 -17.21

3131.88 25.12 _2'8.31 234.51 76.49 13 47 12 4531.9 23.02

1_2.91 -21.38 23.?0 231.38 111.4{3 3 15 41 13B2.9 -18.26

4B63.46 _.39 208.4_ 2_4.15 73.43 13 9 37 4263.9 24.13

IM2.72 -_4.65 7.01 _'_9.88 I14.47 4 16 18 I182,7 -21.I3

4636.4! 29._0 |90.07 233.04 72.42 16 14 43 4036.4 27.11

oIrF[RE_TZA_ CORR£CTIONS

TOE -._196 TRA -.5034 TC3 .0914 BAU .2778

ROE -.1062 _A .43_ R(3 .5662 FAO ,J0507

FOE-I.3393 FRA-1.2301 FC3-2,4890 B_ o L_65

BOE .2440 _A .6684 BC3 .5683 FSP -901

_I0-O3)R_li_ [XECUTION 4CCURAO"

S_T 523.3 ,S_ _0_.3 S_3 300.3
RRT -.32J2 _RF -._09 R/F .3507

St,,B 964.0 R_3 .0808 RI3 -.8607

.%1 835.1 ,%2 481.5 THA 107.93

[CC 1.6015

JNJ 2 LONG
35.61

220.46
16.28

ZO0.35

359.62

181.92

ORBIT OETERNINATfON ACCURAC_ _

ST 252.8 SR 162.1 SS 521.9

CRT .0733 CRS -.3_66 (ST -.940_

LS_ 577.4 MSA 169.0 SSA 25.3

ELI 253.3 EL2 161.3 ALF 4.54

1998



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH 0ATE MAR I ]969

HEL IC_[NTRZC C(_iI C

RL 146.Z4 LAL -.00

RP 108.80 LAP -I .04

RC 78.340 GL -5.31

PLAN[ TOCIrNTR | C CONZC

C3 36.092 V_ 6.008

LNCH ATNTH LNCH TJNE

gO.OO I 32 7

eO.O0 l?. 16 9

100.00 Z 51 B

lO0.O0 13 39 _0

! 10.00 3 54 1

I10.00 14 53 26

FLIGHT TIN[ 86.00 ARRIVAL 0ATE NAY 26 1969

OlSTAN(E 248,583

LOt. 160.24 VL 28.542 GAL -10.53 4ZL 91.13 HCA 113.93 5Mk 135.98 ECC .20310 ;NC 1.1346 Vl 30.056

LOP 274.|7 VP 38.25B GAP -Z.O9 4ZP 89.14 TAL 233,61 TAP 347.34 RCA 108.37 APO 163.60 V2 34.831
GP 33.92 ZAL 159.79 ZAP 69.57 ETS 348.19 ZAE 14(.61 [TE 78.37 7AC 108.00 ET¢ 150.70 CLP -6§.12

0LA -4._N_ RAL 1,_N3 RA0 6368.4 VEL 12.348 PTH Z.Z7 VHP 4.413 DPA 39.43 RAP 11.63 ECC 1.3940

L-I TiN[ INJ LAT |NJ _ XNJ RT AS( INJ AZNTH INJ TIN[ PO C$T TIN INJ Z LAT ]NJ 2 LCt4G

L:_36.0| -19.38 40.94 231.87 111.08 Z 8 53 1606.0 -16.32 33.38

315a,_ 25.34 230._ 235.10 77.34 13 42 B 4338.8 23.54 222.28

1991.19 -_0.38 Z1.69 231.38 IlZ.17 3 23 39 1331.1 -17.39 14.34

4888.gO 26.Bl 210.19 234,76 76.27 19 I 19 4288.9 24.66 202.06

1794.26 -23.B3 3.Z0 229.82 113.26 4 23 15 1134.3 -20.23 337.91
4698.55 30.24 191.64 233.70 73.Z3 16 11 5 4038.3 27.66 183.41

OIFFER1ENTIAL CCRRI[CTIONS

TOE -.2539 TRA -.5524 TC3 -.O258 BAU ,2g_G

ROE -.0622 RRA .4503 RC3 .6203 rAU .10_97

F0_-1.4807 FRA-1.2_03 gC3-2.6140 BSP 2344

BO£ .2610 l_A .7127 _3 .6209 FSP -958

Nl0-_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
S0T _2.3 _ _3.1S_,3 315.0 ST 289.2 SR |44_0 S$ 596.8

RRT -,4711RRr -.8813 R1T .5049 CRT -.1487 CRS -.1676 CST -.9437

5G_ J04|,1R_3 .J0S8 RJ3 -.8_08 LSA 621.7 N$A 163.0 $SA 24.9
SGI g_4.0 SG2 479.7 THA 114.70 EL! 290,2 EL2 141.9 ALr 174.43

LAUNC_ 0ATE MAR J 1969 FLI_7 TIME 88,00 ARRIVAL O4T[ MAY 28 1869

HELIOCENTRIC CCNIC

RL 148.24 LAL -,O0

RP IO8.82 LAP -J.2J

RC 80.691GL -6,42

PLANE TOC[NTRZ( C.CN;C
C3 33._4 _ 5.872

INCH 42_4TH LNO4 TINIE |NJ L4T

¢0.00 I 41 44 -18.91

¢0.00 12 10 46 23.94

IOO.00 3 O 13 -19.73
100.00 13 34 56 27.23

JJO._O 4 2 3 -_,_7

|JO.O0 14 49 M 30.64)

DIFFERENTIAL COR_CTIOI_

TOtE -.2967 7RA -.6063 TC3 -.1138 BAtJ .3247
ROE -.O172 RRA .4393 RC3 .67J4 F/,J .11138

FO(-1.5871 FRA-1,2433 FC3-2,7039 BSP 2891

BO( .2972 DRA .7_2 eC3 .6009 FSP -996

0ISTAN([ 299.000

1_O.24 VL _.342 GAL -10.43 421. 91.38 HCA 117.09 SMA 135.99 ECC .20138 INC 1.3640 Vl 30.038
I.CP 277.34 VP 38,292 GAP -1,97 AZ1F' 89.38 TAL 233,50 TAP 350.60 RCA 108.38 APO 163.40 V2 34.824

GP 39,58 ZAL 199,40 2AP 74.Zl ET5 3_0,9G 2AIE J43.29 ETE 83.21 ZAC 103.6] [TC 131.72 CLP -70.43

OLA -9.99 RAL 2.43 RAO 69_8,4 VI[L 1_,931PTH 2,_7 VHP 4.346 DPA 39.99 RAP 8.56 ECC 1.3869

L-I TINE INJ lONG INJ RT AS(C INJ AZNTH INJ TINE PO CST TIM ZNJ 2 L4T |NJ 2 LONG

2171.92 38._0 23_.00 111,82 2 17 56 1371.9 -15.39 31.51

91_.66 _..33 239.82 78,24 J3 37 13 4986.9 24.06 224.17

1918._1 19.64 231.47 112.93 3 32 14 1318.6 -|6.45 J2.3B

4919.40 21_.09 235,91 77.J6 14 96 31 4313.4 25.19 203.83
17Z9.17 3.37 _.68 116.04 4 30 48 1123.2 -19.29 336.18

4681.61 J93._ Z_4,90 74.14 J6 7 40 4081.6 28.21 184.97

MIO-.-COtJRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

_T 664.9 _ 914.4 ,%3 323.4 ST 334.4 SR 134.9 SS 586.6

RRT -.9944 RRF -,8976 R1T .6289 CRT -.4109 CRS .1169 CST -.9480

1130.3 1_3 .1249 R13 -,8_67 L$A 671.0 N$4 |60,2 $54 24.6

SGI 1024.9 5¢2 476.7 THA 120.68 ELI 339.7 EL2 121.I 4LF 169.20

LAUNCH 0ATE MAR ! 1969 fLIGHT TIN[ 90.00 ARRIVAL 0_TE M_Y 30 1969

HELIOCENTRIC CONX(

RL 148.24 LAL -.0_

RP 108.84 LAP -1.39
RC 62.9810L -7.62

PLAN[7OC[NTR;C CONIC

C3 33.264 VHL 3.938

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT
90.00 1 52 7 2136.39 -17.60

90.00 12 3 _6 5216.50 26.34
100.00 3 JO 8 1_4.93 -18.82

100.00 13 30 6 4943.38 27.64

110.(30 4 10 43 1693.13 -22.06

110.OO 14 45 58 4703.99 31.13

O_FFER1ENTIAL CCRR_CTION$

TOE -.3483 TRA -.6622 TC3 -.E098 BAU .3534
ROE .0_03 RRA .4396 RC3 .7197 FAU .|1231

FOE-I.6832 FRA-I.2J6Z FC3-2.7622 BSP 3213

BO£ ,3498 _RA ._038 Be3 .7496 rSP -1028

01STANCE 261.38_

LOL 160.24 VL 28.336 GAL -]0,33 AZL 91.61HCA 120.25 SNA 153.94 ECC .20018 INC 1.6064 VI 30.058

LOP 280.50 VP 38.241 GAP -1.08 4ZP 69.J9 T_L 233.28 TAP 333.53 RC_ 108.73 _PO 163.15 V2 34.816

GP 37.20 7AL 138.86 ZAP 78.76 ETS 359.88 ZAE 143.66 ETE 91.72 ZAC 103.26 ETC 152.83 CLP -73.84

OLA .-6.98 RAL 3.06 RA0 6368.4 V[L 12.313 PTH 2.27 VHP 4.310 0PA 40.46 RAP 5.47 ECC 1.3804

JNJ LONG ]NJ RT AS( INJ A2_4TH INJ T_N[ 130 C$T TIN _NJ 2 LAT INJ 2 LONG

36,60 232,26 112,34 2 27 44 1536.6 -14.40 29,39

234.41 236.68 79.21 13 32 22 4616.5 24.38 226.18

17.39 231.71 113.66 3 41 33 1284.9 -13.46 IO.37

214.03 236.39 78.13 14 32 30 4343.4 23.72 203,76

1.32 2_0.08 J16._O 4 39 0 1093.1 -18.29 354.42

193.03 _33.44 73.10 16 4 24 4106.0 28.77 186.63

MID-COURSE [XECUTICN ACCURACY ORBIT DETERMINATION ACCUR4CY

SGT 767.8 S_ 9_3,1 .%3 332.4 ST 387.8 52 138.4 $5 62D.2

RRT -,6868 RRF -.8110 RTF ,7J93 CRT -.6648 CR5 .4213 CST -.9327

1231.7 1_3 ,J_| R13 -.9096 LSA 727.8 MSA 134.8 SSA 24.1

5GI 1137.4 S_2 47_.3 THA 123,80 ELl 399.3 EL2 100.4 ALF 163.73

LAUNCH OAT[ MAR I J869 FLIGHT TIN[ _"_.00 ARRIVAL OATE JUN 1 1969

HELIOCENTRIC CCNIC

RL 148.24 LAL -.00

RP 10_.86 t._P -1.56
RC 85.328 GL -8.go

PLAN[TOCENTRI_ C_NIC

C3 34.896 VHL 5.g07 OLA -8.09 RAL

LNCH 4214TH LNCH TZN[ L-I TIN( INJ LAT
90.00 2 3 26 2098.38 -16.62

gO:OO 12 O 1 9248.23 _.72

100.00 3 20 33 1849.69 -17,84

100.00 13 29 19 4973.33 _8.04

1J0.OO 4 20 13 1663.79 -_1.09

110.OO i4 42 22 4731._g 31.97

OIFFER[NTIAL CCRRECTICN$

TOE -.4101 TRA -.7199 TC3 -.3131 _AU ,M42

ROE ,0776 RRA ,4485 RC3 .7616 FAU .11192
FOE-I.7382 FRA-l.16JO FC3-2.7767 _k ° 3989

BOE .4174 BRA .8479 BC3 .8233 FSP -1036

OISTkNCE _7.7_0

LOL 1_0.24 VL 28.5_4 GAL -IO.Z"Z AZl. 91.86 HCA 123.41 SNA 133.84 ECC .18688 INC 1.8647 Vl _0.036
LOP 283.67 VP _8.Z_ GAP -._O AZP 88.97 TAL 232.94 TAP 336.36 RCA 108.83 APO 162.86 V2 34.810

GP 38.76 ZAL 198.17 2AP 83.16 £T$ 396.99 Z/_ 141.76 ETE 97.78 ZAC 100.97 ETC 134,00 CLP -81.22

3.80 RAO 69_.4 V[L IZ._O! PTH 2.26 VI_ 4.306 OPA 40.87 RAP 2.43 ECC !.3743

XNJ _ ]NJ RT AS( ;NJ 42147H _NJ TIN[ PO (ST TIN JNJ 2 CAT ZNJ 2 LONG
34,33 23_,67 113,_6 2 38.26 1499,6 -13,33 27.20

238._ 237.?0 80.27 13 27 29 4648.2 23.11 228.36

19,39 232.10 114.39 3 91 43 1249.7 -14.40 8.29

216.17 _37.43 79,19 14 48 8 4373.3 26,26 207.82

399,61 2_0.4_ 117,99 4 47 99 1063.8 -17.23 392.60

196,96 2_.99 76.14 16 1 14 4132.0 29.34 IB8.46

NI0-COUR_ EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

_T 889.9 SC,q IO04.Z SG3 334.2 ST 430.6 SR 134.2 SS 648.1

RRT -,79_6 RI_ -,_"21_ RTF ,782_ CRT -.8363 CR$ .6334 C$T -.9575

1341.7 R_3 .1488 2t3 -.9|93 LSA 790.0 MSk 149.1 $SA 23.3

•_,GI 1237.3 SG2 468.0 TH4 130.43 ELI 469.3 EL2 $1.I ALF 163.52

1999



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69 J

LAUNCH DATE HAR I 1969 F'LIGHT TII4_ 94,00 ARRIVAL 0ATE JUN 3 1969

I,_Et.IC_lr N TR | C CONIC

RL 148.24 LAL -.O0

RP 108,88 LAP -I .72

RC 87.691 GL o10.28

PLANETOCENTRI C CCNIC

C3 34.569 VHL 5.880

LNO_ AZNT_ LNCH TI,AE

90.0O 2 15 5O

90.00 IJ 54 23

I_._ 3 32 41

J00.DO 13 _0 14

II0.00 4 30 41

110.00 14 _8 43

OISTAN(E 274.044

COL 160.24 VL 28.506 GAL -i0.|I AZL _'_.14 h_A 126.57 .T,_A

LOP 286.83 VP 38.207 GAP -,15 AZP 88.72 TAL 232,50 TAP

GP 40.27 ZAL 157.31 ZAP 87.36 ETS .15 ZAE 139.65 ETE

135.70 ECC .19766 |NC 2.1428 V! 30.058

359.07 RCA 109.88 APO 162.53 v2 34.804

103,3| ZAC 98.80 ETC 155.|9 CLP -86.54

OLA -9.20 RAL 4.65 RAO 6568.4 VEL 12.488 PTH 2.26 VHP 4.333 0PA 41.27 RAP 359.50 ECC 1.5689

L-| TIME IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN| TINE PO (ST TIN IN| 2 LAT IN| 2 LONG

2'060.32 -15.55 31.94 233.23 1i3.97 2 50 1| 1460.3 -12.18 24.89

5282,72 27.10 239.11 238.89 81.45 |3 22 26 4662.7 25.63 230.75

I612.41 -16.78 13.13 232.65 I15.11 4 2 54 1212.4 -13.26 6.1|

5005.66 ?.8.43 216.51 238.65 80.36 I4 43 39 4405.9 25.81 210.08

1630.77 -20.04 357.62 230,92 118.29 4 57 52 1030.8 -16.10 350.71

4760.26 32.01 199.04 237.83 77.30 15 58 3 4160.3 29.93 190.45

OIrFERENTIAL C.OK_CTIONS NI0-COURSE £XECUTICN ACCURACY ORBIT OETERHINATION ACCURACY

TOE -.4816 TRA -.7?56 TC3 -.4210 BAU .4172 S_T 1025.5 S(.R J040.3 S_3 332.5 ST 522.7 SR 160.8 SS 675.7

ROE ,1266 RRA .4_DO RC3 .7986 FAU .11007 RRT -.7990 RRF -.9_O6 RTF .8262 CRT -.9_09 CRS .8064 CST -.9621

FOE-1.8196 FRA-1.0893 rc3-2.7563 BSP 4012 s_8 14640.8 R_3 .1396 R13 -.9271 LSA 861.0 MSA 143.6 SSA 22.8

BOg .4979 BRA .8897 B(3 .90_8 FSP -1042 SGJ 1385.4 SG2 463,1 THA 134.48 ELI 549.5 EL2 62.8 ALF 161,91

LAUNCH OATE MAR I 1969 FLIGHT TINE 96.00 ARRIVAL (_ATE JUN 5 1969

PIELIOCENTRZC CCNJC 0I$T_ 280.3_
RL 148.24 LAL -.00 _ 160.24 VL _B.483 GAL -_.99 AZL 92.44 h_ J29.73 5144 135.52 £CC .19651 IN(: 2.4440 Vl _0,058

RP 108,9(3 LAP -1,68 LOP 289.cJ9 VP _.186 GAP .28 AZP 88.44 TAL 231.97 TAP 1.69 RCA 108.89 APO J62.J5 V2 34,799

RC 90.065 GL -11.79 GP 41.74 2_. |56._ ZAP 91._0 [TS 3.46 ZAE 137._6 [TE 108.28 2AC 96.76 ETC !56.36 CLP -9l .74

PLANETOCENTR_C COMIC
C3 34.293 _ 5,856 OLA -10.42 RAL 5.62 RA0 65_.4 VEL 12.477 PTH 2.26 VHP

LN(H _2t47H LNCH TZI4_ L-I TJNE IN| LAT _Nj LONG JNJ RT ASC IN| AZMTH IN| TIN([

GO.O0 2 29 35 21:]18,22 -14.37 29.42 233.97 114.66 3 3 13

90.00 11 48 23 5320.76 27.45 241.84 240.28 82.77 13 17 4
I00.00 3 45 44 1772.51 -15.61 10.75 233.36 115.62 4 15 J7

100._ J3 14 55 _OA|.TJ 2_.81 221,10 240,06 81.67 14 38 56

110.{30 4 42 14 1393.62 -18.69 355,54 231.58 119.03 5 8 49

;10.OO 14 _4 55 4791.37 32.45 _01.36 239.33 78.61 15 34 46

DIFr_R_ENTJAL V..CI_RECTJOI_ N_O'(._S_ EXECUTION A((_ACV

TD( -.5636 TRA -.8_ TC3 -.5316 8AU .4507 ._T 1171.1 .SGR 1066.8 SG3 325.9

ROE .1731RRA .4155 RC3 .a_9 FAU .I0663 RRT -.8310 _RF -.9378 RTF .856_

F0_-1.8596 FRA -.9951 rC3-2.6919 BSP 4432 ._ 1584.2 R_3 .1696 R13 -.9327

BOE .5902 BRA .9271BC3 .9630 FSP -1024 S_1 1316.4 SG2 458.3 THA 138.2!

4,390 0PA 41,68 RAP 356.71 ECC 1.5644
PO CST TIM _NJ 2 LAT IN| 2 LONG

1418.2 -10.93 22.43

47_O.8 26,17 233.41

1172.5 -12.O1 3.BO
4441.7 27.36 212.60

9_5.6 -14.87 348.73

4191.4 _O.54 192.66

ORBZ7 0ETE_e, tiN_fioN ACCURACY

ST 604.6 SR 213.5 SS 700.2

CRT -.9737 CRS .6915 CST -.9663

LSA 939.1NSA 136.5 SSA 21.9

ELl 639.6 EL2 45.9 ALF 160.92

LAUNCH DATE NAR 1 19_9 FLIGHT TIN_ 98.00 ARRIVAL DATE JUN 7 1969

H_LI(XENTRJC CONIC 01STANCE 286,576

RL 146.24 LAL -.00 LC_. J60.24 VL 28.456 GAL -9.86 AZL 92.77 PICA 132.68 SNA 135,31 ECC ,|9543 ZNC 2.7742 V! _O,058

RP 108.91 LAP -2.03 LOP 293.15 VP 38.161 GAP .69 AZP _8.11 TAL 231.34 TAP 4,22 RCA 10B.B6 APO 161.75 v2 34.795

RC 92.449 GL -13.44 GP 43.21ZAL 155.08 ZAP 94.94 ETS 6.88 ZAE 134.95 ETE 112,71 ZAC 94.88 ETC 157.48 CLP -96.79

PLAMETOCENTRZ( CONIC
C3 34.067 VHL 5.838 OLA -II.75 RAL 6.72 RA0 6568.3 VI[L 12.468 PTH 2.26 VHP 4.478 0PA 4_.14 RAP 354.06 ECC 1.5610

LNCH AZHTH LNCH T|I4[ L-I TIME INJ LAT INJ LONG INJ RT 4SC |NJ AZlMTH INJ TIN([ PO CST TIM INJ 2 LATINJ 2 LONG

90.00 2 44 56 1972,53 -13.06 26.71 234.92 115.35 3 17 49 1372.5 -9.53 19.B0

90.00 11 41 49 5363.42 27,76 244.g_ 241.88 84.28 13 11 12 4763.4 26.70 236.42

1(30.00 4 0 19 1729.32 -14,32 8.19 234.29 t16.52 4 29 9 1129.3 -10,64 1.33

1130.00 13 9 7 5081.86 29.17 224.03 241.71 83.17 14 33 49 4481,9 27.92 215.45

I10.00 4 55 5 1557.61 -17.63 353.34 232.45 119.77 5 21 3 957.8 -13.53 346.62

110.O0 14 30 51 4826.13 32,89 203._ 241.07 80.10 15 51 17 4226.1 31.17 195.J8

DIFFER1ENTIAL CCRRECTION$ NID-COURSAE E_ECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.6572 TRA -.8774 TC3 -.6421 BAU .4849 SGT 1323.4 SGR 1087,7 5G3 316.3 5T 697.2 5R 252.1 SS 724.6

ROE .2254 RRA ,3894 RC3 .6486 FAU .10216 RRT -.8556 RRF,-.9442 RTF .8773 CRT -.9915 CR5 .9397 C$T -,970!

FOE-1.8867 FRA -,8908 _C3-2.3947 8SP 4885 S(_ 1713.1 R23 .1791 R13 -.9371 LSA 1027.7 MSA 134.0 SSA 20.8

BOE .6948 _RA .9599 B(3 1.0641FSP -1002 SG1 1651.8 SG2 453.9 THA 141.51 ELl 740.7 _L2 30.9 ALF 160.24

LAUNCH 0ATE NAR I 1969 FLIGHT TIME 100.00 ARRIVAL OAT[ JUN 9 1969

H_LIOC_NTR|C CCN|C 0ISTAN_E 292.796

RL 148.24 LAL -.00 LOL 160,24 VL _.424 GAL -9.73 AZL 93.14 PICA 1_6.03 S_IA 135,06 ECC .19440 IN( 3.1400 V| _0,056

RP 1OB.92 LAP -2,18 LOP 296,31 VP _.134 GAP |.08 AZP 87,74 TAL 230,63 TAP 6,66 RCA 108.80 APO 161,31 V2 34.791
RE 94,840 GL -15.26 GP 44.71 2AL 153.67 2AP 98,25 ETS 10.41 ZAE 132_45 ETE 116.60 ZA( 93.15 ETC J5B.53 CLP-IOJ ,65

PLANETOCENTRIC CONIC
C3 33.975 VHL 5.829 OLA -13.21 RAL 7.97 RAO 6568.3 VEL j2.464 PTH 2._5 VHP 4.596 DPA 42.71 RAP 351.56 ECC 1.5591

INJ LONG _NJ RT AS( INJ AZMTH INJ TIM[ PO CST TIM INJ 2 LATINJ 2 LONG
23.76 236.12 116.03 1 3 34 21 1322.2 -7.98 16.9Z

248.45 243.75 86.03 13 4 35 4812.0 27.21 239.88

5.44 235.46 117.22 4 44 49 1082.0 -9.11 358,65

227.39 _ Bd.91 14 28 4 4527.5 28,48 218.75

3_0.9_ 233.54 120,31 5 34 50 916.7 -12.05 _44.36

206.9_ 243.11 81.83 15 47 25 4265.6 3i.82 198.O7

NID-CCUR_[ E_ECUTICN ACCURACY CI_IT OETERNIN_T_ON ACCUR4CY

SGT 1478.9 _ 1099.J SG3 302.9 S7 800.6 SR 293J SS 746.3

RRT -.B690 _ -.9495 RTF .8920 CRT -.9973 CRS .9667 CST -.9735

1842,5 R23 .1895 RJ3 -.940_ LSk i125.A NSA 130.6 SSA ]9.4

SGI 1786.7 SG2 450.1 THA 144.56 ELI 852,3 EL2 20.3 4LF 159.93

LN(J._ _4TH LNCH TINE Lol TIM_ INJ I.AT

90.00 3 2 19 19'22.25 -11.57

90.00 11 34 23 5412.04 18.06

100,00 4 16 47 1_82.00 -12.86

1(30,O0 13 2 37 5127.32 29.50

I_0.00 5 9 33 1516.73 -16,22

110.00 14 26 _0 4865.56 33.31

OIFFER[NTIA_ CORR[CTION_

TOE -.7632 TRA -.9|89 TC_ -.7495 _AU .5|82

ROE .2737 RRA .3554 RC3 .8_03 FAU .0_49

FD[-1.8950 FRA -.7719 FC3-2.4388 BSP 3520

.6115 _RA .9652 _3 1.1410 rS4= -_

2OOO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES q VOL 4 1968-69,

LAUNCH CATE MAR J 1969

HELICEENTRI( CONIC

RL 148.Z4 LAL -.00

RP 108.93 LAP -2.32

RC 97.236 GL -17.29

PL4NET(XENTRIC CONI(

(3 33.993 VHL 5.8]0

LNCM AZMTH LNCH TIME

90.00 3 22 14

90.00 II 25 44

lO0.OO 4 35 35

IDO.OO 12 55 4

110.O0 5 25 59

llO.O0 14 21 10

FLIGHT TIME I_2.D0 =_#_v_L CA'[ :UN II 1969

CIST4NCE 298.987

LOL 160.24 VL 28.)69 CAL -9.59 4ZL 93.55 H£A I 39.1fl S_4 134.78 EEC .19)43 IN{ ).550_ Vl )6._58

LOP 299.47 VP 38.105 GAP 1.46 AZP 87.31 TAL 229._3 TAP 9.g2 R(A I0_.?! 4PO 160.d6 VZ 34.7H_

GP 46.27 ZAL 152,03 Z4P 101.19 ETS 14.04 Z4E 129.67 ETE I_.02 ZA( 91.5_ [TC 159.50 6LP-I_6.31

EL4 -14.82 R4L 9,38 RAC 65661.3 VEL 12.465 PTH 2.25 VHP 4.74_ CPA 4).41 R4P 349.1_ ECC 1.5594

L-I TIME INJ L4T INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PL% (ST TIM INJ 2 LA T !NJ Z LONG

1_66.12 -9.B7 _.51 Z37.63 116.67 3 5) 21 1266,1 -6.22 13.74

5468.43 28.26 25_.56 245.9) 88.08 12 56 53 4868.4 27,69 243.94

1629,46 -11.20 2.41 Z36.93 117.90 5 2 45 I029.5 -7.38 355.71

5180.33 29.7§ 231.29 245.66 86.95 14 21 25 4580.3 29.01 222.57

1471.60 -14.64 346.44 234.93 1_1.24 5 50 31 871.6 -10.40 341.91

4910.94 33.69 210.47 _45.49 83.86 15 43 1 4310.9 32.48 201.44

CIFFERENTIAL CORRECTICN5

TEE -.884_ IRA -.9524 TC3 -.8515 BAU .5513

RCE .3291 RR4 .3159 RC3 .864| FAU .fl9016

FCE-I.894B FRA -,6501 FC3-2.2962 BSP 5766

_CE .9440 BR4 1,0034 8C3 J.213_ Ff_ ° -917

MIC-COURE EXECUTION ACCURACY ORGIT CETERMIN4TICN ACCURACY
.%T 16)6.B .%R 1105.9 5_3 287.5 St 917.2 SR 338.B 55 768.9

RRT -,8798 RRF -.9544 RTF .9028 CRT -.997_ CRS .9822 CSt -.9767

S_ 1975.4 R23 .1999 RI3 -.9427 LS4 1237.1 MS4 12H.4 S54 17._

.%1 1924.1 .%Z 447.2 THA 147._9 ELI 977.6 EL2 20 o9 4LF 159.76

LALRWCH CA rE MAR ! 1"169 FLIGHT TIME 104.00 4RRIVAL CA rE JUN 13 1969

HELIOCENTRIC CONIC C I ST/tNCE 305.150

RL 148.Z4 LAL -,O0

RP 108,94 LAP -Z.45

RC 99.636 GL o19.37

PL4NETOCENTRIC CONIC

C3 34.191 VML 5.647

LNCH 4ZMTH LNEH TIME

90.00 3 45 29

90.00 11 15 19

1(30.00 4 57 26

IOO.OD 12 46 3

110.00 5 44 54

110.00 14 15 4

CIFFERENTIAL CORRECTIONS

tOE-I.O240 TRA -.9747 TC3 -.9438 8AU .5825

ROE .3838 RRA .2F_14 RE3 .8564 F_U .08303

FOE-I.B#OI FRA -.5221 FC3-2.I0_2 B.SP 6225

BOE 1.0936 6RA 1.0110 BE3 1.2744 rsP -659

LOL 16(]._4 VL ZB.35| GAL -9.44 AZL 94.0_ vi(_ 14_.33 S,Ma 134.49 ECC .1975_ ]NC 4.0156 v! 3(].PSH
LC_ ](]_.64 VP _.075 GAP J.BZ _ZP 86.62 TAL Z_8.97 rAP 11.3(.3 RE4 I(1_._3 A_:,*I_l.37 v2 34.736

GP 47.94 ZAL 150.12 Z_P 103.73 ETS 17.78 ZAE 127.22 ET£ 123.00 Z4C _3.13 ETC 160.39 CLP-110.76

CLA -16.61 RAL 10.99 RAO 6568.3 VEL |2.472 PTH 2.26 VHP 4.938 CP4 44.?_ R4P 346.85 EC( 1.5627

L-I TIME INJ LAT INJ LONG INJ RT Af_C INJ AZMTH INJ TIME PO CST T;M INJ Z L4T IMP 2 LL'_C

1_02.35 -7.90 16.86 239.54 117,2B 4 15 31 1202.4 -4,19 10.15

5535.13 26.31 257.44 24_.4fl 90.53 12 47 34 4935.1 28.09 24fl.78

1570.20 -9.30 359.05 238.79 118.54 5 23 36 970,2 -5.41 352.41

5242.5! 29.89 235.91 248.48 89.3fl 14 13 26 4642.5 29.48 227.13

142J.47 -IZ.B6 345,65 236.68 121,95 6 B 36 821.5 -8.54 339.Z1
4964.01 34.00 2J4.58 246.29 86.27 15 37 48 4364.0 33.11 205.45

MIO-COURS{ EXECUTION ACCURACY ORBIT CETERMIN4TIC_'W ACCUR4CY

.%T 1793.9 SGR 1104.5 .%3 269.4 ST 1047.5 SR 386.2 SS 789.5

RRT -,B664 RRF -.9587 RTF .9106 CRT -.996_ CRS .9910 CSI -.9795

SGB 2|06.7 R23 .2110 R13 -.9444 LS4 1361.3 MS_ 127.7 554 I5.9

SGI L:_059.0 562 445.5 THA 149.82 ELI 1116.0 EL2 31 .6 ALF 159.B_

L_UNCH B4TE M4R 1 1969 FLIGMT TIME 106.00 AqelVAL CATE _UN 15 1969

HELIL'_CENTRIC CONIC CISTANCE 311.286

RL 148.24 LAL -.00 LOL 160.24 VL 28,309G4L -9.28 47L 94.55 HE4 145.48 SMA 134.17 ECC .19162 INC 4.55_7 VJ 30.058

RP 10H.94 LAP -2.58 LC_ 305.80 VP 38,043 GAP 2.16 AZP 36.25 T4L _28.fl3 TAP 13.51 RE4 108.46 APO 159,88 V? 34.784

RC lOZ.03H GL -22.13 GP 49.78 Z4L 147.92 /AP I05.65 ET5 21.66 ZAE I_4.48 ETE I25.62 7AC 8fl.79 ETC 161.21 ELP-1|5.O2

PLANE TL-_ENTRIC CONIC

C3 34,647 VHL 3,8_6 CLA -18.63 RAL 12.82 RAC 656_1.4 VEL 12.491 PTH 2.26 VHP 5.171 CP4 45.36 R4P 344,51 ECC 1.5702

LNCM 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM INJ 2 L4 T INJ Z LCWNG

_._0 4 I) 12 1728.25 -5.57 12,67 241.9B 117.81 4 42 O 1128.? -1.81 6.01

90.00 11 Z 15 5615.92 28.12 263.34 251.44 9).46 12 35 51 5015.9 2H.31 254.68

100,00 5 _3 16 1302.12 -7.06 355.23 241.17 119.1_ 5 48 18 902.1 -3.I2 348.66

1OO.00 t2 34 52 5317.28 29,61 241.47 251.54 92.30 14 3 20 4717,3 _9.61 232.66

119.00 6 7 O 1365,09 -10.80 34_.57 238.90 122.63 6 29 45 765,1 -6.43 336._Z

110.00 14 7 37 5027.07 34.17 219.49 _51.61 Bg,IB 15 31 24 4427,1 33.68 210.29

CIFFERENTI4L CCRRECTIONS MIC-CCIJRSE EXECUTION ACCURACY ORBIT CETERMIN_TION _CCUR4CY

tCE-l.lfl6tt TRA -.9847 TC3-I.02Z_'J OAU .6127 SGT 1951.5 5GR 1099.5 S(,3 250.1 ST 1195.0 SR 437.5 55 811._

RCE ,4432 RRA .2146 RE3 .8184 FAU .07554 RRT -.8902 RRF -.96_6 RTF .9i69 CRT -.9936 CRS .9960 CST -.98?t

FCE-t.f1597 FRA -.3972 FC3-t.8875 BSP 6693 ._B 2239.9 R'd3 .2217 R13 -.94C-J3 LS4 1503,6 MS4 lZfl.3 SSA 14.0

BEE 1.2669 flRA 1.0078 Be3 1.3227 FSP -002 S(,1 2195.2 S/-.,2 445.2 THA 15_.12 ELI 1271.7 EL2 45,6 4LF 159.98

LAUNCH CaTE MAR 1 1969 FLIGHT TIME 108.00 AR_! VAL CA rE JUN 17 1969

HELIOCENTRIC CONIC OlSTAN(:E 317.395

RL 14_ .24 LAL -.O0 LOL 160.24 VL 28.265 GAL -9.12 _ZL 95.18 HC_ 148.62 SH4 133.83 ECC .19078 INC 5.1828 Vl _].058

RP 108.95 LAP -2.70 LOP 308.96 VP 38.D09 GAP 2.49 AZP 85.57 T}L 227.03 TAP 15.65 RCA 10H.30 APO 159.36 V2 34.7@3
RE 104.441 GL -25.04 GP 5).84 ZAL 145,36 ZAP 107._0 ETS _5.71 ZAE 1_1.63 ETE 127.94 ZAC 87.51 ETC 162.01 CLP-IJg. I 3

PLAN_TC(ENTR_C CONIC

C3 35.475 VHL 5,956 CLA o20.91 RAL 14,94 RAD 65_.4 V[L |_.524 PTH 2.27 VHP 5.460 OP_ 46.66 RAP 342.95 ECC 1,5d38
LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS(; INJ AZ'NTH INJ TIME PO CST TIM INJ 2 L4 T ]NJ 2 L,_NG

90.00 4 47 18 1639.18 -2.72 7.67 245.17 118.L_O 5 14 38 1039.Z 1.07 1,04

90.00 :D 45 ? 5716.92 27.49 270.66 254.87 97.09 12 20 J9 5116.9 ?B.IB 262.06

JOO.OD 5 54 40 1421.79 -4.38 350.78 244.25 119.60 6 IB 72 B21.8 -.4g 344._4

1OO.OO 12 20 21 5409,54 29.36 248,29 _55.1! 95.86 13 50 31 4809.5 29.87 239.52
IlO.O0 6 33 18 13OO.70 -8.42 339.11 241.76 123.25 6 54 59 700.7 -3.99 332.83

llO.O0 13 56 12 5103.39 34,09 _25.45 _55.5_ 92.70 15 23 16 4503.4 34.09 Z16._1
DIFFERENTI4L CORRECTIONS MI0-CCI_S_ EXECUTION ACCUR*CY ORBIT CETERMIN4TION 4CCURACY

TCE-I.37B8 TRA -.9775 TC3-|.0823 BAU .6397 .%t 2105.9 .%R IOB6.O .%3 229.0 St 1360.9 SR 489.1 55 530.9

RCE .5052 RRA .1509 RE3 ,BO4B FAU .06754 RRT -.0_7 RRF -.9659 RTV .9218 CRT -.9913 CRS .99fl5 CST -.9845

FCE-I.BEBO FR4 -.2713 FC3-|.6461 BSP 7117 SGB 2369.5 R_3 .2326 RI3 -.947_ L54 1662.6 MSA 13(3,4 SSA II .9

BEE 1.4664 BRA .9691 BC3 1.34_ FSP -732 .%1 2327.0 ._2 446,B THA 154.31 ELI 1444._ EL2 60.5 4LF |_I.35

2001



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH DATE MAR ] 1969 FLIGHT TIME 110,00 ARRIVAL _ATE JUN 19 1969

HELIL_CENTRI( ELSIE CISTANCE 32}.477

RL |48.24 LAL -.00 LL'_ |60.24 VL 28.219 GAL -8.94 AZL 95.94 HCA 151.76 SMA 133.48 E(C .18999 INC 5.9375 V! 30.058

RP 108.95 LAP -2.8| LOP 312.12 VP 37.975 GAP Z.80 AZP 84.77 TAL 225.97 TAP J7.73 R(A 108.t2 APO 158.84 V_ 3a.783

RC 106.844 CL -28.36 GP 54.18 ZAL 142.38 ZAP 108.66 ETS 29.98 ZAE II8.63 ETE 130.08 ZAC 86.24 ETC 162.83 CLP-123.15

PLANE TCEENTRIC CONIC

C3 36.859 VHL 6.071CLA -2].§0 RAL

LNCH ATMTH LNCH TIME L-I TIME

90.00 5 31 35 1525,43

90.00 I0 20 25 5850.01

100.00 6 34 22 1322.78

100.00 12 0 19 5527.90

110.00 7 5 22 I125.60

110.00 13 45 49 5197.8]

CIFFERIENTIAL CORRECTIONS

TCE-I .6126 TRA -.9508 TC3-1 .1168 BAU .6645

ROE .5726 RRA .0784 RE] .7557 FAU .0_942

rDE-1.7928 FRA -,1534 FC]-1.3956 OSP 7574

6OE 1.7113 8RA .9541 8C3 1.3484 FSP -666

17,41RAC 6568.4 VEL 12.579 PTH 2._8 VHP 5.819 CPA 48.19 RAP 339.33 ECC 1.6066

INJ LAT INJ LCIWG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

.95 1.32 249.45 118.30 5 57 I 925.4 4.72 354.68

26.01 280.12 _58.7t 101.61 11 57 55 5250.0 27.35 271.70

-I.0] 345.]] 248.]5 119.88 6 56 25 722.8 2.95 338.81

28.2] _56,90 259.19 100.26 13 32 27 4927.9 Z9.36 248.28

-5.60 315.1] 245.5! 12].78 7 25 47 625.6 -1.12 328.91

]3.54 2]2.77 260.1] 97.00 15 12 27 4597.8 34.15 2Z3.58

MID-COURSE EWECUTION ACCURACY ORBIT CETERMINATICN ACCURACY

s_f 2261.0 _}0_.Os¢3 _7.] ST 1550.4 SR 5417 SS 851.4
RRT -.8886 R_ -.9684 RTF .9265 CRT -.9891 CRS .9996 CST -.9868

•_ 2500.6 R_3 .24|6 R1] -,9A88 LSA 1845.0 MSA 133.6 5SA 9.9

S(;I 2459.1 .f_,2 4._0.3 THA 156.39 ELI 1640.6 EL2 75.4 ALF 160.90

LAUNCH DATE MAR 1 1969 FLIGHT TIE I|2.00 ARRIVAL DATE JUN 21 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 108.94 LAP -2.91

RC 109.248 GL -32.15

PLANETOCENTRI( CONIC

C3 39.10] VHL 6.25]

LNCH AZMTH LNCH TIN[

90.00 6 37 6 1355.45 6.39

90.00 9 38 7 761.82 22.56
lO0,00 7 28 4] I188.74 ],51

I00.00 11 29 II 5691.80 25.71

ii0.O0 7 A5 52 1114.90 -2.15

110.00 13 28 31 5118,40 ]2.17

CIFFERENTIAL CORRECTIONS

TOE-I.903I TRA -.85NSI TC5-1.1160 BAU .6844

ROE ,6409 RRA -.0083 RE3 ,684A FAU ,05105

F02-1.7490 FRA -.0400 FE3-1.1303 BSP 7995

B0E 2.0081 BRA .8961 B43 1.3092 FSP -591

OISTANCE 329.552

LOL 160.24 VL 28.171 GAL -@.76 AZL 96.86 HEA 154.89 SMA 133.12 ECC .18924 IN(:

LOP ]15.29 VP ]7.939 GAP _.|I AZP 8].78 TAL 2_4.85 TAP 19,74 REA 107.93 APO
GP 56,87 ZAL I38.9! ZAP 109._8 ET$ ]4.54 ZAE 1|5.42 ETE 132,15 ZAC 84.91ETC

6.8637 V! 30,058
158.31 v2 34.784

163.77 CLP-127.17

0LA -26.43 RAL L_O.]Z RAO 6568.5 VEL 12.668 PTH 2,30 VHP 6,276 0PA 49.97 RAP 336.16 ECC 1.6435

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

351.80 255.63 117.64 6 59 41 755.4 10.04 345.02

315.82 262.56 107.58 9 50 49 161,8 24.76 307.84

]_7.97 254.05 119.70 7 48 ]_ 588.7 7.44 331.39

268.42 _6].59 105.8! 1] A 3 5091.8 27.63 260.14
330,38 250,5] 1_4.I2 8 4 47 534.9 2.35 324.J7

241.90 Z65.45 I02.24 14 57 1O 4718.4 33.5_ 232,93

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T _4_4,4 S_R 10_.I ,S_ 1_4.7 ST 1765.7 SR 587.8 55 869.3

RRT -.882| RRF -.9694 RTF .9311 CRT -.9869 CRS .9998 CST -.9890

SGB 2628.1 R"Z3 .2491 R13 -.9506 LSA L_049.4 MSA 137.7 $SA 8.J

S_I 2588.2 S_2 456.2 THA 158.53 ELI 1858.8 EL2 90.0 ALF 161.77

L_UNCH O_TE M_R I 1969 FLIGHT TIE 114.00 ARRIVAL DATE JUN 23 1969

IELfOCENTRIC CONIC OISTANCE 335.560

RL 148.24 L_L -.00 LCL 160.24 VL 28.121 GAL -8.57 AZL 98.03 HCA 158.02 SMA

RP I08.94 LAP -3.00 LOP 318.45 VP }7.9433 GAP 3.39 AZP 82.54 TAL 223.68 TAP

RC 111.645 GL -3_.48 GP 59.97 ZAL 134.88 ZAP 109.]2 ETS 39,52 ZAE 111.93 ETE

PLANE TOCENTRIC CONIC

C3 42.742 VHL 6.538 CLA -29.73 RAL 23.81 RAC 6568,6 VEL 1_.810 PTH 2.3} VHP

LNEH ATMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_TM

80,53 7 4 8 13_._7 15.34 354.58 265.09 115.79

99.47 9 38 56 831.31 15.35 ]17.87 265.10 115.78

100.00 9 17 4 901.19 12.91 3_1.80 263.84 117.20

1630.00 IO 8 41 736.23 17.81 312.01 266.30 114.41

110.00 8 40 28 1016.68 2.37 324.21 257.55 124.11

II0.00 13 1 47 5481.54 29.20 253.68 271.18 108,61

DIFFERENTIAL CORRECTICNS MI0-COUR_E EXECUTION ACCURACY

TOE-2.2776 TRA -._040 TC3-1.0714 BAU .6988 S_T 2570.1 ,f_ 994,1 ,_] 161.9

ROE .7O51 RRA -.1105 RE3 .5894 FAU .04274 RRT -.8699 RRF -.9671 RTF .9370

rOE-l.7016 FRA .0628 FC_ -.8657 8SP 8440 S_B _755.6 R"Z] ,25Z1RI] -.9536

8CE 2.3843 BRA .8115 BE3 1.2228 F_P -518 S(,I 2716.] $,62 46].9 THA 160.82

13_.74 ECC .18852 INC 8.0346 Vl 30.058

21.69 RCA 107.72 APO 157.77 V2 34.785

134.35 ZAC 83.44 ETC 165,01 CLP-131.38

6.87] OPA 51.94 RAP 332.27 ECC 1.7034

INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

7 26 19 7]0.9 18.68 347.40

9 52 47 231.3 18.70 310.69

9 32 5 }01.2 16.45 314.80

10 20 57 136.? 20.96 30_.63
B 57 25 416,7 6.83 317.96

14 33 8 4881.5 31.46 2_5.20

ORBIT DETERMINATION ACCURACY

ST 21111.3 5R 619.3 SS 885.9

CRT -.9845 CRS .9990 CST -.991_

LSA 2278.9 MSA 142.0 SSA 6.4
ELI 2101.9 EL2 I0].8 ALF 163.09

LAUNCH OATE MAR I 1_9 FLIGHT TIME I16.00 ARRIVAL DATE JUN 25 1969

H£LI(XENTRIC (ONIC 01STANCE 341.558

RL 148.24 LAL -.(]() LEt. 160._A VL L;_.OTO GAL -8,]7 AZL _.57 MCA 161.13 5WA

RP 108.9] LAP -3,08 LOP ]21,61 VP 37.867 GAP- 3.67 AZP B0.9_ TAL 22_.44 TAP

RC 114.042 GL -41.]9 GP 6].56 ZAL ]3(3,L_} ZAP |08.7_ ETS 45.21ZAIE 108.05 ETE

PLANE TOCENTRIC CONIC
C3 48.78] VHL 6.9_4 0LA -3].38 RAL 28,07 RAO 6_.8 VIEL I_.0AA PTH 2,38 VHP

LNO4 A_MTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH
71.54 6 18 17 1561.71 15.96 12.3WS 272.]4 119.72

108.46 I0 58 48 666.85 15.97 }05.79 272.]5 119.71

71.54 6 18 17 1561.71 |5._ I_._W_ _72.34 119.72

108.(6 10 58 48 666.85 15.97 305,79 272.35 I19.7I

110.00 1O 12 II 809.79 IO.I7 3!],L=6 268.73 122.81

II0.00 12 4 5 5754,81 21.93 271.56 27_.74 116.90

cIFrERIENTIAL EORRE¢IION5 MIO-(OUR_E EXE(UTION A((URAEY

T02-2.7782 TRA -.6537 TC3 -.9719 BAU .7032 _W;T 2729.4 _ 921.5 St.,] 139.0

ROE .7426 RRA -._]38 RC] .4669 FAU .03451 RRT -.8454 _ -.9564 RTF .9447

F02-1.6502 FRA .1562 FC} -.6125 BSP 8_8] .51,B28_(],8 R'_] ._488 RJ] -.9580

B0E 2.8758 ORA .6942 Be3 1.0782 FSP -445 SGI 2841._ S_ 472.8 THA 16].60

132.36 ECC ,18784 IN(: 9.5714 Vl _0.(]58

2],58 RCA 107.50 APO 157.22 v2 34.7¢]7

137.06 ZAC 81.72 ETC 166.89 CLP-J36.12

7.683 OPA 54.04 RAP 327,26 ECC 1._O2_

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6 44 19 961.7 19,79 5.40

ll 9 55 66,8 19.80 298.82

6 44 19 961.7 19.79 5.40

li 9 55 66.8 19.80 298,82

I0 25 41 209.8 14.42 306.74

13 40 0 5154.8 25.36 ?64.08

ORBIT DETERMINATION ACCURACY

ST _87.6 SR 613.4 55 899.}

CRT -.9806 CRS .9968 CST -.9930

LSA 2529.1MSA 146.1 SSA 5.0

ELI 2365.5 EL2 116.3 ALF 165.23

ZOO2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL, 4, 1968.691

LAUNCH GATE MAR ! 1969 FLIGHT TIME 118.00 ARRIVAL GATE JUN 27 1969

HELIOCENTRIC CONIC OISTANCE 347.520

RL 148.74 LAL -.00 LOL 160.24 VL 28.0J7 GAL -8.16 AZL I01.69 HCA 164.73 SMA 131.97 ECC .J8718 INCIl.688B Vl 30.058

RP 108.93 LAP -},J6 LL-'_° 324.78 VP 37.831 GAP 3.93 AZP 78.74 TAL ?71.J6 TAP ?5.39 REA 107.27 APO 156.67 v? }4.790

RC 1J6.435 GL -46.85 GP 67.71 ?AL 174.83 ZAP 107.43 ETS 52,I9 ?AE 103.63 ETE 140,97 ZAC 79.57 ETC 170.09 CLP-J42.17
PLANE TOCENTRIC CONIC

C3 59.307 VHL 7,701CLA -}7.26 RAL 33.37 RAG 6569.1VEL 13.441PTH 2.46 VHP 8.836 0PA 56.05 RAP }20.60 ECC 1.9760

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.71 6 0 33 1726.99 15.78 25.33 281.55 J24.20 6 29 ?0 1127.0 20.15 18.70

IJ5.29 J! 58 50 5886.J7 15.79 278.14 281,56 I24.19 13 36 56 5286.2 LPO.17 271.52
64.7| 6 0 33 1726.99 I5,78 25.33 281.55 124._0 6 29 20 1127.0 20.15 18.70

115.?9 11 58 50 5886.I7 |5.79 278.14 281.56 124.I9 13 36 56 5286.2 70.17 271.52
64.7! 6 O 33 I726.99 I5.78 ?5.33 28|.55 |24.L_] 6 29 20 I127.0 20.15 18.70

]15.79 11 58 50 5886.17 15.79 278.I4 281.56 124.19 13 36 56 5286.2 EO.I7 271.52

DIFFERENTIAL CCRRECTIONS MI0-COURE EXECUTION ACCURAEY ORBIT 0ETERMINATION ACCURACY

702-3.4732 TRA -.4040 TO3 -.808I BAU .6_84 ._T 2891.0 _ 79J.0 ,_,3 116.5 ST 2586.8 SR 521.2 SS 909.0

ROE .6854 RRA -.3809 RC3 .3173 FAU .02641 RRT -.7829 Rf_ -.9165 RTF .9552 CRT -.9688 CRS .9888 CST -.9949

FOE-1.5975 FRA .2428 FC3 -.3836 85P 9267 5_ 2999.1 R_3 .2368 R13 -.9643 LSA 2767.0 MSA I49.2 554 3.8

BOE 3.5402 BR4 .5553 BC3 .8682 FSP -370 5G1 2960,3 _2 480.9 THA 167.58 ELI 2635.7 EL2 126.9 ALF 168.93

LAUNCH 04TE MAR | 1969 FLIGHT TIME 120.00 ARRIVAL GATE JUN 29 ]969

HELIOCENTRIC CONIC DISTANCE 353.435

RL 148.24 LAL -.00 LOL 180.24 VL 27.963 GAL -1.93 AZL 104.81HCA 167.30 5M4 I31.57 ECC .J8652 INCI4.8050 V! )0.058

RP 108.9I LAP -3.22 LOP 327.95 VP 37.794 GAP 4,I7 AZP 75,54 TAL 219.8J TAP 27.1I RC4 I07.O3 APO 156.I1 V? 34.794

RC 118.823 GL -52.69 GP 72.40 ZAL 118.77 ZAP I05.42 ETS 62.07 ZAE 98.44 ETE 147.79 ZAC 76.75 ETC J76.32 CLP-ISI.59
PL4NETOCENTRIC CONIC

C3 79.169 VHL 9.998 DLA -41.03 RAL 40.04 RA0 6569.5 VEL I4.160 PTH 2.58 VHP J0.590 DPA 57.56 RAP 311.61 ECC 2.3029
LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.97 5 59 49 I873.68 |4.25 36.4I 293.06 |28.90 6 3] 3 1273.7 I9.18 30.24

lzl.03 17 52 47 5876.55 I4.27 276.J7 293.07 128.69 14 30 44 5276.5 19.19 270.00

58.97 5 59 49 1873.68 14.25 36.4| 293.06 I28.9(] 6 3! 3 1273.7 19.]8 30.24

1Z1.03 12 52 47 5876.55 I4.27 276.17 293.07 128.89 14 30 44 5276.5 19.19 270.00

58.97 5 59 49 J873.68 14.25 36,4I _93.06 I28.90 6 31 3 1273.7 19.18 30.24

121.O3 12 52 47 5876.55 14._7 276.J7 293.07 I28.89 14 30 44 5276.5 19.19 270,00

DIFFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-4.4717 TRA .0308 TC3 -.5820 BAU .6376 St.,T 3060.2 SGR 564.3 SG3 95.3 ST 2879.7 SR 243.4 SS 921.5

ROE .3149 RRA -.5250 RC3 .1554 FAU .01866 RRT -.5108 RRF -.6886 RTF .969R CRT -.8348 CRS .8762 CST -.9968

FDE-J.5585 FRA .3257 FC3 -.2040 8SP 9644 SGB 31lj.8 R23 ,2100 Rl3 -.9731 LSA 3029.6 MSA 149.7 S54 2.8

BOE 4.48Z8 eRA .5259 8C3 .6024 FSP -301 _J R]74.1 S(,2 482.9 THA I74.48 ELI 2886.9 EL? J33.7 ALF 175.95

LAUNCH D4TE MAR 1 1969 FLIGHT TIME 127.00 4RRIVAL C4TE JUL 1 1969

HELIOCENTRIC CONIC

RL J48.24 L4L -.00

RP I0_.9(] LAP -3._7

RC 121.206 GL -58.31

PL4_,__TOCENTRIC CONIC

C3 121.717 VHL 11.033 CLA -43.97 RAL

LNCH 4ZMTH LNCH TIME L-I TIME

_4.84 6 15 50 7012.56

]75.16 13 43 4 634.31

54.84 6 15 50 2012.56

175.16 13 43 4 634.31

54.B4 6 J5 50 20]2.56

125.16 13 43 4 634.31
CIFFERENTI4L CORRECTIONS

r0E-5.7592 TR4 .8486 TC3 -,3067 8AU ,5001

RCE-1.7205 RR4 -.4739 RE3 .0|89 FAU .01088

FDE-l.5617 FRA .4274 FC3 -.0774 B_ ° 9917

BCE 5,887! eRA .9719 8C3 .]073 FSP -239

DISTANCE 359.270

LOL 160.24 VL 27.90_ G4L -7.69 4?L 109.84 HC4 170.31 SMA 131.18 ECC .18578 INCI

LOP 331.1! VP 37.757 GAP 4.39 AZP 70.42 T4L 218,38 TAP 28.69 RC4 I06.81 4PO

GP 77.14 ZAL I12.13 ZAP 102,70 ETS 79.44 ZAE 92.02 ETE 162.27 ZAC 72.76 ETC

9,8423 Vl 30.05_

155.55 v2 34.798

190.39 CLP-171.O0

48.35 RAG 6570.3 VEL 15.590 PTH 2.78 VHP J3.508 DP4 57.72 RAP 299.75 ECC 3.0032

INJ L4T INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

10.85 45.62 306.87 132.88 6 49 22 1412.6 16.23 39.95

10.87 299.28 ]06.89 132.87 13 53 39 54.3 16.25 293.60

10.85 45,62 ]06.87 132.88 6 49 22 1412,6 16.23 39.95

I0.87 299.28 ]06.89 132.87 13 53 39 34.3 I6.25 293.60

10.85 45.62 ]06.87 132.88 6 49 22 1412.6 16.23 39.95

10.87 299.28 ]06.89 132.87 13 53 39 34.3 16.25 293.60

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN4TION 4CCURACY

S_T 3127.I SGR 721,4 SG3 76.4 ST 2996.6 SR 642.1 55 952.7

RRT .735I RRF .6293 RTF .9873 CRT .9755 CRS -.9627 CST -.9986
SG8 321J9.2 R23 -.1682 R13 .9832 LSA 3205.9 MSA 149.3 SS4 2.2

,T.GI 3172.8 S(,2 482,0 THA 9.85 ELI 3061 .5 EL2 138.4 ALF II .83

LAUNCH GATE MAR I J969 FLIGHT TIME 124.00 4RkIVAL GATE JUL 3 1969

LNCH AZMTH

54.?8
125.72

54.?8

125.72
54.28

175.72

HELIOCENTRIC CONIC DISTANCE }64.950

RL 148.24 LAL -.00 LOL 160.24 VL 27.852 6AL -7.41 AZL 119.21HCA 173.19 5MA I30.77 ECC .18479 INC29.2087 VJ 30.058

RP I08.89 LAP -3,32 LOP 334.28 VP 37.721 GAP 4.56 AZP 80.96 TAL 216.83 TAP 30.01 RCA 106.61 APO 154.94 V? 34.803

RE J23.581 GL -61.98 GP 78.58 ZAL 105.23 ZAP 99.34 ETS JlS.JO ZAE 83.25 ETE 195.26 ZAC 66.43 ETC 223.40 CLP 145.08

PLANETOCENTRIC CONIC

C3 733.173 VHL 15.768 0L4 -44.38 RAL 57,98 RAO 657|.4 VEL |8.827 PTH 3.07 VHP |9.035 OPA 54.72 RAP 285.40 ECC 4.8366

LNCH TIME L-I TIME INJ LAT JNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

6 52 2 2128.78 5.74 51.26 32_.07 |34.09 7 27 _ I578.8 11.27 45.83

14 73 40 738.94 5.76 ]03.87 322.08 J34.08 14 35 59 138.9 II.28 298.43

6 52 2 2128.78 5.74 5|.26 322.07 134.09 7 27 30 1528.8 11.27 45.83

I4 23 40 738.94 5.76 303.87 322.08 J34.08 J4 35 59 138.9 11.28 298.43
6 52 2 2128.78 5.74 5|.26 3_2.07 134.09 7 27 ]0 1528.8 11,27 45.83

14 23 40 738.94 5.76 ]03.87 322.08 134.08 14 35 59 138.9 11.28 _98.43

OIFFE_NTI4L CORRECTIONS MI0-C(_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-5.1297 TRA ?,0602 TC3 -.0548 8AU .1800 SGT 2214.4 54R 2408.3 S_3 61.4 ST 1952.1 5R 2369,7 SS 1053.9

ROE-6.3048 RRA .8500 RE3 .0182 F4U .00137 RRT .9428 RRF .9593 RTF .9976 CRT .9939 CR5 -.9955 CST -.9999

FOE-l.6887 FR4 .6116 rE3 -.OO51 85P 10204 SGB 3271.6 R23 -.1280 RI3 .9910 LSA 3241.4 MSA 173.7 5SA 1.3

8OE 8.1280 8RA ?.2287 8C3 .0577 FSP -194 $61 3224.8 S_2 55J.4 THA 47.55 EL1 ]065.7 EL2 166.4 ALF 50.55

2OO3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES fVOL 4 1968-69

LAUNCH CATE MAR 1 1969 [LIGHT rIME |76.0_ 4_R)VAL CAT[ JUL 5 ]969

HELIOCENTRIC CONIC

RL 14B.24 LAL -.00 LC¢ 160.24 VL

RP 108.87 LAP -3.35 LOP 3)7.45 VP

RC ]_5.948 GL -58.49 GP 68.4_ ZAL

PLAN_.TC_,ENTR|C CON|C

C3 620.739 VHL 24.9|5 _LA -38.00 RAL

LNCJ-I ATHTH LN(H T|NE L-I TINE IN! LAT

65.52 B 6 57 2115.97 .86

1J6.48 ]4 j7 17 952.02 ._

6_.52 9 £ 57 ZJJ$.97 -_

t]6,48 14 17 17 95Z.02 ._

65,52 8 6 57 2115.97 .86

116.48 14 17 17 952.OZ .88

OIFF£RENTIAL CORK_CTION5

TCE 1.07BJ TRA _.8691 TC3 -.0239 _ 1.3_)1

R0-]1.5626 RRA A.9J79 RC3 .1597 FAU-.02_I_

FCE-2.0994 FRA ).1144 FC3 .OL_J BSP 1{313t_

8CEII.6127 BRA 5.26t1BC3 .I615 FSP -168

C|STANCE 370.183

27.796 GAL -7.03 AZL 140.35 HCA 175.6A 5MA

17._4 GAP 4.60 AZP 39.74 TAL 214.95 TAP

98.82 ZAP 95.73 ETS 156.3_ ZAE 68.82 ETE

I_0.)7 ECC .]8292 INC50.346_ vl 30.0_8

30.59 RCA I06,53 A_D 154.22 v2 )4._08

233.68 ?AC 54.24 EFC 263.62 CLP 105.78

66.57 RAO 657Z.6 EL 27.ZA0 PTH 3.40 VHP 31,295 CPA 44.36 RAP 770.82 ECCII,Z158

IN! LONG IN! RT ASC [NJ A]_ATH IN! TIME PC) CST T|M IN! 2 LAT IN! Z LONC

45.9! 335.45 1_7.99 8 4_ 13 1516.0 _.77 40.00

317.95 335.46 1_7.99 14 33 9 357,0 5,79 312.04

45.9_ )}5.J5 J27.99 _ 42 )} 15J6._ 5,77 AD.DD

517.95 }55.46 127.99 I4 33 9 552.0 5.79 3J?.O4

45.9| 335.45 127.99 8 42 13 15J6.0 5.77 40.00

3|7._ }3§.46 1_7.99 14 33 9 352.0 5,79 31Z.04

MIC-(.()IAR_IE E)(IECUTION ACCURACY CRSIT CETERM|NATICmN ACCURACY

._T 610.9 5GR }1_4.7 _} 51.7 ST 297.I SR 2693.8 55 l)}l.9

RRI .0152 _ .9953 R1T .li]) CRT -.7358 CRS -.9992 CST .7090

S_ 3j83.8 _3 -.0966 RI3 .9953 LSA _01Z.5 MSA 207.6 SSA .=

SGI 3|_4.7 .SG_ 610.8 THA 89.82 ELl 2702.7 EL2 _00.5 ALF 9_ .67

LAUNCH {)ATE MAR i 1969 fLI(.HI TIME 1_8.(](] ARRIVAL _ATE JUL 7 I969

HELIOCENTRIC CC}WIC

RL 148.24 LAL -._0

RP I0_.85 LAP -3._8

RE 128._O6 GL 45.07

PLANETOCENTRIC CONIC

C3i487.793 VHL 3_.57_

LN_H AZMTH LN_H TIME

30.25 16 28 _D

J_9.75 2 27 0

_.25 16 _B Y3

149,75 2 _7 0

3O.25 16 28 30

149,75 2 27 0

CIFFERENTIAL CORRECTIONS

TOE-4.8826 TRA 1.4895 TO3 -.0953 _ 4,0161

R_-14.8620 RRA -.1625 RC3 -.1791 r/_J-.06492

FOE 5.2606 FRA .06.}0 FC_ .0_78 8SP

80E15.6435 8RA J.49_3 8C_ ._:_029 FSP -159

_IST/mI_'IE _)O.B45

L_ *eO.Z_ VL Z7.73_ G_C -7.76 _. 6.5_ _ l_._O S_A|Z9.97 ECC.1939_ ZNC_3._S V_ _.05_

GP -50.53 ZJu. £,6.20 ZAP 94.96 ETS 1/50.70 ZAE 54.77 ETE 107.50 ?AC _5_04 ETC 77.22 CLP 97.8!

DLA 63.67 RAL 40.4! R_O 6_73.Z VEL 40.lj3 PTH 3.56 VHP 48.J39 OPA -72.12 RAP 235.96 ECC25.4853

L-I TIME IN! LAT IN! LONG IN! RT AS_ IN! AZ)ATH IN! TIME PO CST TIM IN! 2 LAT IN! _ L_C_0

_72,68 1.30 243.44 }JI.06 26.33 17 53 } A472.7 -5.87 ?aG,30

3367.57 1.3l 101.50 _11.04 26.}3 3 2_ 8 2767.6 -5.86 98,56

5072.68 1.30 Z43.44 31i.06 Z6.33 17 5_ 3 4_72.7 -5.87 2_O,}O

3}67,57 1.3l 101.50 3l).OA 26.3] ] 23 8 _767.6 -5.86 98,36

_K172.68 1.30 243.44 311.06 _6.33 17 53 5 447_.7 -5.87 _0.30

_567,57 1.3] 101.50 3!|.04 26.]5 3 25 8 _767.6 -5.86 98.36

NIO-ODURSE EXECUTION ACCURACY ORBIT _ETER_INATION ACCURACY

_T 1147.0 _ _60_.J ._3 4B.9 ST 740.9 5R 2208.1 SS 2015.0

RRT .._ RRF -.9997 RTF -.8555 CRT .9778 CRS l.O000 CST .9766

Z846.4 R_5 -,0979 Rt3 -.9952 LSA _075.9 MSA 152.9 55A .8

_| Z796.j $62 5}2.8 THA 68.28 ELI 2324.4 EL2 I47.5 ALF 7I .76

LAUNCH 0ATE MAR l 19E9 FLI_I'IT IIWE 150.00 ARRIVAL CA TE JUL 9 1969

LNCM AZMTH

21.61

158.39

?1.61

158,39

21.61

158.59

HELIC_ENTRIC CONIC CISTAN(E 385.095

RL 148.24 LAL -.00 LOL |6(].2A VL 27.68Z GAL -7o17 AZL 46.5§ HCA J8A.9_ $44A 129.57 ECC .1897_ INC43.6527 v! 30.05_

RP 108.83 LAP -].39 LOP _43.80 VP 37._J3 GAP 5.92 AZP 11_.5_ TAL _|5.95 TAP 38.86 RCA I04.99 APO ISA.15 v2 34.871

RE 130.653 GL 6_.12 GP -71.45 ?AL |_-._I ?AP 9_.50 ETS 196.1_ 7AE 77.72 £TE 120.18 ZAC 86.37 ETC 95.79 CLP 117.70

PLANE T_ENTRIC CONIC

C3 478.149 VHL 21.867 CLA 71.08 RAL .37 RA_ 6572.3 VEL _4,A84 PTH 3.33 VHP 27.i10 CPA -83.90 RAP _5.33 ECC 8.8691

LN_H TIME L-I _IWE IN! LAT IN! LONG IN! RT ASC IN! A2'I4TM IN! TIME PO CST TIM IN! _ LAT IN! ? LON0

13 29 34 5(]37.95 -2.63 246.86 _69.48 18.94 14 53 32 4_7.9 -I0,19 244.65

O 6 32 3278.t7 -2.62 95.5() _9,46 |8.94 1 ] 10 _678.2 -10,18 93,29

13 29 34 5037,95 -2-63 _46._ 269.48 18.94 14 53 _? 44_7.9 -10.19 244,_5

O 6 37 3278.17 -2-62 95._O 269.46 18.9A l ! |0 7678,2 -10.18 93.79

13 29 34 50]7.95 -2.63 246.86 269.48 !8,94 14 5) 32 44_7.9 -10,19 244,65

O 6 3_ 3278.17 -2.6_ 95.5G Z69.46 18.94 1 ! 10 7678.2 -10.18 93.29

CIFFERENTIAL CCRRECTIC]AS WID-ODURSIE EY._E_uTION _c£rUR*C Y ORBIT CETERMINATION ACCURACY

TCE 1,4906 TRA .6_97 TC3 _--0_br_ B#_J ._N_|_ 5_T _7.} ,S_R3413.9 S_3 55,3 ST 420.3 SR 2585.9 SS 1130.8

RCE-8,6549 RRA ].0575 RC3 -.1459 rAO-.O|_ _T .21_4_ RR_ -.9954 RW -,1282 CRT -.7686 CRS .9990 CST -.7966

FCE 1.775! FRA -,533J ¢C3 .0196 85P 10795 5f_] }478.3 R_3 -.0978 RJ} -.9946 LSA 2660.1 MSA 268.1 5sA 1.5

8CE 8.7824 BRA 3.1Z_6 B_3 .1_04 F_P -IB_ S(11 3417.1 SG2 650.9 THA 87.48 EL) 2408.0 EL2 266.4 AL[ 97.81

LAUNCH CATE MAR | i969 FLIGHT TIME 13_.(X) AR_!VAL CATE JUL 11 1969

HELIOCENTRIC CONIC

RL )48.24 LAL -._

RP 108,BO LAP -3.19

RC 132.989 GL 61.62

PLANETO(ENTRIC CONIC

C_ J97.976 VHL I4.07E}

LNCH AZMTH LNCH TIME

26._9 J2 45 52

153.61 22 58 8

?6.39 12 45 5_

153.61 2_ 58 8

26.39 12 45 52

155.61 22 58 8

OIFFERENTIAL CORRECTICNS

TOE 3,5878 TRA-2.0957 TC3 -.O7_| 8AU ,I9_

RCE-I.837Z RRA 2.}932 RCS_ .0|09 F_U .0(_El|7

FCE 1,0485 FRA -.6265 ¢c3 -.0357 B,SP 11498

BeE 4.0_08 8RA _.!81_ BC3 .0729 rsP %,20

OlSTANCE 390.46!

LOL 160.Z4 1/L 27._5 GAL =-6.80 _?L 63.17 PICA 187.54 S_A

LCP 346.97 VP 37.577 GAP 6.00 A2'P 116.63 TAL Zl_.!3 rAP

GP -75.59 ZAL 105.21ZAP |03._ ETS_44.4! ZAE 90.56 ETE

129.|7 £CC .J88A0 1NC26.827! vl )0.058

39.67 RCA 10A.83 APO 153.51 V2 34.829

|67.46 ZAC 97._I ETC |4A.17 CLP 160.61

OLA

L-I TIME IN! LAT IN! L_ IN! RT ASA: IN! _ZWTM IN! TIME

• 9J9.8} -9.D9 24J.76 252.93 2}.3_ J¢ 7 5J

3J87.46 -9.O8 9_.48 252.g0 23.34 23 51 IS

4919.83 -9.09 241.76 25_.93 23.34 IA 7 51

3187.46 -9.(_ 95.48 252.gO 2_.34 23 5| 15

4919.83 -9.09 241.76 262.93 83.34 J4 7 51

3187.46 -9.08 95.¢_ 25_.90 23,34 Z) 51 15

MID-COL_ EXECUTION ACCURACY

66_ _$3_,! ,%R L_d5J.0 5G3 67.9

RRT -.95_14_ RRF -.9574 RTF .9986

5GB _70l.l _3 -.If)03 R13 -.9875

S¢; 3658.2 5G2 562.4 T_A 135.57

66.97 R#U.. 346.81 RAO 657J.1 EL 17.869 PTH ].tD{? ',/HP lT.5JA 0PA -71.35 RAP 61.22 ECC _.7587

PC) CST TIM INJ 2 LAT IN! ? LONG

43J9.B -J6.A2 23B.#B

?587.5 -J6.a) 92.61

43|9.8 -16.42 238.B8

?587.5 -|6.4! 97.61

43)9.8 -16.42 Z38.88

?587.5 -16,41 92.6]

ORBIT CETERMINATION ACCURACY

ST 1600.9 SR J057.4 55 702.5

CRT -.9346 CRS .9376 CST-I.000D

LSA 2017.1 MSA 32_.9 SSA J.7

EL! 1892.0 EL? ]J8,3 ALF 147.27



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4. 1968-69)

LAUNC_ _ATE MAR { 1969 FLIGHT TIME I}4.C_ ARRIVAL DATE JUL 13 1969

HELIOCENTRIC CONIC

RL ]48.24 LAL -.00

RP 108.78 LAP -3.39

RC 135.313 GL 56._2

PLANETC>CENTR[C CONIC

C3 |09,O86 VHL 10.444

LNCH AZMTH LNCH TIME

51,82 13 O 54

148.18 22 47 59

31._2 13 0 54

148.18 22 47 59

31.B2 13 0 54

148.18 22 47 59

DISTANCE 396.128

LC,L 160.24 VL 27.568 GAL -6.49 JZL 71.02 _J 190.47 ._ {28.77 EC( .18793

LOP 350.15 VP 37.543 GAP 6.15 AZP |08.68 TAL 210.46 TAP 40.93 RCA {04.57

GP -70.84 ZAL 109.79 ZAP 109.03 ETS 279.I0 IAE 98.57 £I[ _.8I ZAC {03.83

CLA 62.34 RAL 347.43 RA0 6570.1 VEL 15.180 PTH 8.73 VHP {2.802 CPA -62.25

L-I TIME IN{ LAT IN{ LONG IN{ RT A_C IN{ 4ZMTH IN{ TIN? PO CST TEN

4791.55 -15.24 234.83 249.23 28.76 14 20 45 4191.5

}098.95 -15.25 94.71 249.2! 28.75 2$ 39 38 2498.9

4791,55 -15.24 234.83 249.25 28.76 14 20 45 4191.5

3096.95 -J5,23 94.71 249.21 28.75 23 39 _ 349_.9

4791.55 -|5.Z4 234.83 249.23 28.76 !4 20 45 4191.5
]098,95 -{5.23 94.71 249.2J 28.75 23 39 _ 2498.9

1NC1_.9774 vl 30.05d

APO 152.97 v2 34.837
ETC 178.64 CLP-173.49

DIFFERENTIAL CORRECTIONS

TEE 2.7462 TRA-2.8372 TC3 -.3727 BAIl .5437

ROE .30IB RRA .6333 RC3 .0095 FAU ,018S8

FCE .9365 FRA -.6558 FC3 -.1474 B_ IL_333

BOE 2.7627 BRA 2.9070 BE3 .3728 FSF' -278

MI0-COURSIE EXECUTION aCCURACY

SGT :}757.6 5G'R 766.8 SG3 B4.6

RRT -.7898 _ -.6672 RTF ,9815

SEB 3835.J _3 -.1936 R13 -.9778

._vl 3B06.9 _ 464.2 THA |?0.70

RAP 54.15 ECC 2,7953

IN{ 2 LAT IN{ 2 LONG

-22.21 231.10

-22.21 90.9_

-22.2t 231.10

-22.2! 90.98

-22.2{ 231.I0

-22.21 90.9_

ORBIT OETERMINATION ACCURACY

ST {_Jl,_ SR 2?9.0 55 623.8
CRT .0465 CRS -.2087 CST -.9866

LSA 1913,7 NSA 294.6 5SA 2.2

ELI 1611.7 EL2 278,7 ALF .42

LAUNCH C)ATE MAR 1 {969 FLIGHT TIN? I_B.[Ig ARRIV{L 0ATE JUL 1_ 1969

HELIOCENTRIC CONIC

RL {48.24 LAL -.00

RP {08.75 LAP -3.37

RC J37.625 GL 54.37

PLANETOCENTRIC CONIC

C3 71.699 VHL B,468
LNO-I AZNTH LNCH TIME

36.59 13 27 35

143.31 22 50 9

36.69 13 27 35

143.31 Z2 50 9

36.69 13 27 35

143.31 22 50 9

0ISTANCE _01.894

LOt. 160.24 VL 27.510 6AL -6.19 AZL 75.42 t40 193,_1 _4A J2B._ ?CO tj678|

L(_o 353.32 vP 37,509 GAP 6,34 AZP 104.|9 TAL _1_.84 T_p 42.35 RCA 10_.27

GP -64.54 ZAL {I3,58 ZAO 114,41 ETS 291.05 Z_E. J04.74 ETE 2J0.87 ZAC I0_.77

OLA 58.26 RAt. 35J.04 R_0 6569,4 VEL 13,894 PTH 2.54 VHP Jg.406 OP_ -54,66
L-I TIME IN{ LAT IN{ _ IN{ RT A.f_ IN{ AZIWTH IN{ TIME: I_) CST TIN

4675.99 -19.92 _7._0 248.11 34.02 14 45 3! 4076.0

3028.17 -|9,00 93,33 248.0B ]4.O_ 23 40 37 2428.2

4675,99 -19._2 _7.50 248.11 34.02 14 45 31 4076,0

5028.17 -I9.90 93.33 248.08 34.02 23 40 37 2428.2

4675.99 -19.92 _7,50 248.|1 34.02 14 45 ]: 4076.0

3028.|7 -19.90 93.33 248.0_ 34.02 23 40 37 2428._

1NC14.5757 Vl _0.055

APO 152.49 v2 34.846

ETC 189.79 CLP-_64,03

DIFFERENTIAL CORRECTIONS

TOE 2.1688 _RA-2.6465 TC3 -,7363 8AU .?097

ROE .6160 WRA .0842 RC3 -,0784 FAU .02653

F_E .9398 FRA -.6619 _C3 -,3_3 8SP 12319

BOE 2.2546 8RA _.6478 BC3 .7404 F,_ o -3_k_

MIO-COURSI[ EWI_CUTION _CCURAC_

S_T 3911,l SC_ 450.6 _G3 Ig3.J

RRT ,2317 _ .4553 RTF ._6_

SG8 3937.0 R_3 .2_50 RI3 .9668
5GI 3912.5 S(.2 4_.2 THA 1.55

RAP 50.02 ?CO 2.JP00

IN{ 2 LAT IN{ 2 LONG

-76.47 222,93

-26.46 8_,76

-26.47 222,93

-26.46 8_,76

-26,47 222.93

-26.46 _.75
ORBIT 0ETEI_41NATION ACCURACY

ST J788.3 _ 418,1 65 616.)

CRT .77}9 CRS -.8961 CST -.9746

LSA 1916.{ MSA 2_5.0 SSA 3,1

ELI I_18,0 EL2 260,4 ALF JP.47

L_UNCH 0ATE MAR J 1969 FLIGHT TIN[ 138.00 _RRIV_L CAT? JUL 17 1969

HELIL-'WCENTRIC CONIC

RL 148.24 LAL -._0

RP 108.72 LAP -3.34

RC 139.923 GL 50.22

PLANE TOCENTR]C CONIC

C3 52.593 VHL 7.252

LNCH AZNTH LN_H TIME

40.99 {3 55 39

139.O1 22 54 51

40.99 13 5_ 39

139.01 2_ 54 51

40.99 13 55 39

139.01 22 54 51

DISTANCE 407.7(}0

LOt. 160.24 VL 27.452 GAL -5.89 AZL 78.22 M]_A

LC_o 356.50 VP 37.47_ GAP 6.54 AZP 101.30 TAL

GP -58.47 2AL 116.54 ZAP 119.52 ETS 296.16 Z_E

I_ 50 S¢4A 127.99 EC( .I879_
_q)? _2 TAP 4_._2 RC_ !_3.93

109,_5 ETE ?)'.63 ?_C _I2.R5

OLA 54.73 RAL 555.15 RAC 6568.9 VEL J3.189 PIH 2.4I VHP _,_2 CP_ -4?.98

L-I TIME INJ LAT IN{ LONG IN{ RT A,SC INJ A_WTH INJ _IME PO CST TIN

4577.15 -23.10 220.37 247.61 38.89 15 II 56 5977.1
2976.90 -23.09 9j.87 247.59 38.88 23 4= 28 2376.9

4577,|5 -23.|0 L_'_O.37 247,6J _.89 15 ;; 56 3977.1

2976.90 -23,09 91.87 247.59 38.88 23 44 28 2376.9

4577,15 -23.10 2_.37 247,6l _1_.89 I5 I 56 3977.1

2976.90 -23,09 91,87 247.59 38.88 23 _4 28 2376.9

|NC11,7761 V! 30._58

APO 157.04 v? 34._5S

ETC 193.70 CLP-160.42

DIFFERENTIAL CORRECTIONS

TDE 1.8619 TRA-2.4362 TC3-1,1316 8_J .8(]40

RCE .Ell7 RRA -.0677 RC3 -.1643 FAU .033J_

FOE .9493 FRA -.6473 FC3 -.5462 88_ 12659

B_E 1.g517 BRA 2.4371 BE3 1.J434 F_ -401

NI0-COURSE EXECUTION *CCURtCY

.%T 3996.D _ 550.9 SG3 12! ,4

RRT .6440 ;_ .8227 RTF .953_

_]33,8 R_3 .2634 RJ3 .9_6)

SCI ,t_ll.9 _,_,(,_419.8 THA 5.1)

RAP 47.44 ECC 1.8656

INJ 2 LAT IN{ 2 L-'_NC

-29.22 215.05

-29.21 86.55

-29.22 21_.05

-29.71 86.55
-29.22 2J5.05

-29.21 86.55

CRSIT 0ETERMINATION IC_URAC Y

ST 1779.4 _ 468.9 55 619.1

CRT .9576 CRS _,9600 CST -.9673

LSA ;926.5 NSA 277,3 SSA 3.9

ELI 1_29.0 EL2 244,6 ALF 13.50

LAUNCH OATE MAR I 1969 fLIGhT TIME 140.00 ARRIVAL OAT? JUL 19 _969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 108.59 LAP -3.30

RC 142.207 GL 46.35

PL4NETOCENTRIC CONIC

C3 41.44J VHL 6.437

LNCH AZNTH LNCH TIME

44,75 14 22 48

135.25 _2 59 50

44.75 14 22 4_

135._5 22 59 _

;4,75 14 _ _3

CIST_NL"_ 4|3.5_2

L_L 160.24 VL 27.395 _L -5.59 _ZL _O.16 _ 199.71 5MA 127._O EC( .188_
LOP 359.68 VP 37.44: _P 6.74 _ZP 99.27 TAL 205.60 TAP 45.32 RCA {03.58

GP -52.97 ZAL 1,8.71 ?_P t24,23 ETS 298.9_ ZAE II3.6I ETE _13.79 ZAC 116.40

0LA 51,_) RAL 359.J8 R_C E_E_t.6 VEL I_,760 PTH 2.3_ VHP 8.128 CPA -42.02

L-I TIME I_) LI _ _.? LONG IN{ RT _S_ IN{ AZNTH IN{ TIME PO CST TIM

4493.o9 -2_,J5 213.74 217.43 43.2I 15 37 41 3893.0

2941,- c,4 -25.14 90.60 247.42 43.L_0 23 4:52 2341.6
4492_99 -25.15 2_3,74 247.43 43.21 15 37 4! 3893.0

294J.6_ -_.I4 90._ 247.42 43.L:_ 23 4_ 52 2341.6

4492.99 -_5,|5 213.74 247.43 43.21 15 57 4| _9_.0

2941,64 -_5.|4 _0.60 _47,42 4}.20 23 46 52 2341.6

INC 9.8369 Vl 30,058

APO 151,61 v2 34.:65

ETC 195,07 CLP-159.07

DIF_=RENTJ_J_ _OP3ECiIONS

TDE 1.5693 TRA-2 2569 TC3-1.5454 8_ .g,6_l
ROE .5639 RRA -,I056 RC3 -.2326 r_ .0}859

FOE .9431FRA -.61!6 FC3 -,8062 8S; 1799_

BDE 1.7619 BRA 2.7594 BE3 1.5628 FS _ -459

HI0-_S_ E_(UTION ACCURACY

,_aT ,1083.2 5f,,R 603,8 S(,3 J_B.I

RRT .7435 RRT" .896B RTF .9440

•%8 4127.6 R"Z3 .2813 R13 .9471
,_.,I 410_.0 SC.,2 40I .4 THA 6.33

RAP 45._j ECC 1.2820

IN{ 2 LAT IN{ ? _ONG

-30.84 20_179

-3_.83 B_.65

-}0.84 207.79

-_O,B3 84.65

-30,84 207.79

-30.83 _4.65

ORBIT 0ETERMINATION ACCURACY

ST 1776,6 SR 504,0 SS 6;8.2

CRT .8827 CRS -.9771 CST -.9674

LSA 1928.7 MSA 269.7 SSA 4,_

ELI 1832.4 EL2 229.7 ALF I_.29

2_05



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69 J

LAUNCH CATE MAR J J969

H£LIOCENTRIC CONIC

RL 148.24 LAL -.DO

RP 108.66 LAP -3._6

RE 144.478 GL 42.84

PLANE TOCENTRI( C_NIC

C3 34.279 VHL 5.855

LNCH 4ZMTH LNCH TIN_

48.02 J4 4_ 57

131.98 23 4 46

48.02 ]4 48 37

131,98 2_ 4 46

48.02 14 48 37

131.98 23 4 46

FLIGHT TINE J42.00 ARRIVAL GATE JUL ?| |969

OISTANEE 419.349

LOt. I60,24 VL Z7.538 GAL "5.29 AZL 81.59 h_A 202.85 5_A 127.ZJ EGG .J8862 INC 8.4098 VJ 30.058

LOP 2,86 VP 37.409 GAP 6.92 AZP 97.76 TAL 203.97 TAP 46.82 RCA |03.22 APO ]5J.2J V2 34.875

GP -48.08 ZAL l?O.I7 24P IZB.SI ET5 300.66 ZAE JI6.81 ETE 212.85 ZAC lj9.58 ETC J95,36 CLP-JS6.75

CLA 49.J 5 R4L 3.03 RA0 6568.4 VEL 12.476 PTH 2.26 VHP 7.565 0PA -36.69 RAP 45.06 ECC 1.5641

L-_ TIHC IN| LAT IN| LONG _NJ RT ASC |NJ AZI4TH |NJ TII4C PO CST TIM IN| 2 LAT IN| 2 LC_G

4420.55 -26.42 L_07.72 247.58 46.95 16 2 17 38L_.5 -51.72 20],27

2918.22 -26.4! 89.60 247.56 46.94 25 53 24 2318.2 -5J.71 83.16

4420.55 -26.42 207.72 247.58 46.95 16 2 17 3820,5 -3J.72 20J.27

2918.22 -26.41 89.60 241.56 46.94 25 53 24 2318.Z -3j.7J 63.16

4420.55 -26.42 207.72 247.58 46.95 16 2 17 3820.5 -3J.72 213].27

2918.22 -26.41 89.60 247.56 46.94 23 53 24 2518.2 -31.7j 83.16

0IFFERENTIAL CORRECTIONS NI0-(.OURSI_ £X£CUTION ACCURACY ORBIT 0ETER_4INATION ACCURACY

TOE 1.5276 TRA-2.I055 TC3-1.9763 BALI .9150 ,_T 4183.8 _ 616.5 ,_3 152.6 ST 1769.7 SR 496.3 55 609,4
ROE .5046 RRA -.1078 Re3 -.2835 FAU .0429_ RRT ,7809 _r .9180 RTF .9366 CRT .8934 ORS -.9843 CST -.9584

FOE .9|65 FRA -.56|4 FC3-J.OB40 85P J3467 _ 4229.0 R23 .Z888 RI5 .9397 LSA 39IB.5 HSA 262.3 SSA 6.1

BCE 1.6088 8RA 2.I082 8C5 J.9965 FSP -517 SG| 42II.6 $G2 382.6 THA 6.62 ELI |825.2 EL2 216.2 ALF 14.27

LAUNCH 0ATE HAR I |969 FLIGHT TIME J44,00 ARRIVAL 0ATE JUL 23 1969

PPELI_£NTR_C (.._N|C DISTANCE 42_.180

RL |48.24 LAL -._O LOL 160.24 VL 27.280 GAL -4,96 AZL 82.69 PICA _5.99 SHA 126.85 £CC .JB91B INC 7.3108 VJ 30.058

RP 108.63 LAP -3.20 LOP 6.05 VP 37.378 GAP 7.|5 AZP 96.58 T,_. 202.33 TAP 48.32 RCA J02.84 A_ J50.83 V2 34.885

RC |46.734 GL 39.68 GP -45.79 ZAL )20.99 ZAP I_.35 ETS 302.28 ZAE 119.39 ETE 2J1.42 ?AC 122.51 ETC J95.|6 CLP-158.95

PLANETC_ENTRIC CON|C

C3 29.336 VHL 5.416 OLA 46.94 RAL 6.74 RAO 6568.2 VEL 12.276 PTH 2.21 VHP 7.197 0PA -31.94 RAP 44,81 ECC 1,4828
LNCH AZMTH LNCH TZt4E L-I TINE IN| I_AT ZNJ LONG IN| RT ASC IN| AI54TH IN| TII_ PO CST TJM IN| 2 LAT IN| 2 LONG

50.85 J5 J3 6 4357.49 °27.20 ZO2.33 248.06 50.|4 I6 25 43 3757.5 -32.14 J95.90

129.15 23 9 51 2902.97 -27.18 88.88 248.05 50.13 23 58 14 2303.0 -32.12 82.05

50.85 15 I3 6 4357.49 -27.20 202.33 248,06 50.I4 |6 25 45 3757.5 -3Z.14 195.50
129.15 23 9 5! 2902.97 -27.J8 88.88 248.05 50.13 23 58 J4 2_3.0 -32.12 82.05

50,85 |5 13 6 4357.49 -27.20 L:_0*'Z.33 248.06 50.14 J6 25 43 3757.5 -32.J4 195.50

129.15 23 9 51 2902.97 -27.18 88.88 248.05 50.|3 25 58 14 2303.0 -32.12 82.O5
CIFFERENTIAL CORRECTIONS NI0-COUR$1E EX]ECUTZON ACCURACY ORBIT 0£TERM|NATIC_ ACCURACY

TOE 1,4544 TRA-J.9335 TC3-2._92 8AU ._67 ,_T 4234.2 S_ 604.8 ,_3 |61.5 ST 1783.5 S_ 492.0 SS 6lO,J

ROE .4634 RRA -.0864 RC_ -,3026 FAU .04480 RRT .7798 RRF .9159 RTF .9_59 CRT .9016 ORS -.9895 CST -.9543
FOE .9032 FRA -.4"/O5 FC3-I.3219 85P _3J08 S_ 4277.2 R_3 ._005 RI3 .9289 LSA 19_k0.7 NSA 259.7 SSA 7.?

8OE 1.5264 _A J.9354 BC3 2._84 FSP -SJI S_I 4260.6 S_2 376.2 THA 6.4J ELI J838.5 EL2 206.4 ALF J4.J5

LAUNCH 0ATE NAR J 1969 FLIGHT TII,_ |46.00 ARRIVAL OAT£ JUL _5 J969

HELIOCENTRIC CONIC

RL 148._4 LAL -.00

RP 108.59 LAP -3.13

RE J48.977 GL 36.82

PLANE TC_ENTRIC CONIC

C3 25.739 VHL 5.073

LNCH A?MTH LN_H TIHE

53.32 15 36 30

1Z6.68 _3 J5 13

53,32 15 36 30

126.68 ?3 15 13

53.32 15 36 30

126.68 23 15 13

0ISTANC£ 431,004

LOL 160.24 VL 27.224 GAL -4.66 AZL 85.57 HCk

LOP 9.2] VP 37.347 GAP 7.36 47P 95.62 TAL

GP -40.03 ZAL |21.27 ZAP J35.80 ETS _3,41ZAE

209.15 SMA 126.46 £CC .18989 INC 6.4341 Vl 30.058
200.67 TAP 49.82 RC_ 10_.45 APO |50.47 v2 34,897

J21.47 ETE 209.79 ZAC 125.24 ETC 194.72 CLP-159.44

OLA 45.09 RAL 10.34 RA0 6568.0 VEL 12.129 PTH 2,17 VHP 6.958 OPA -27.68 RAP 44.95 ECC 1,4236

L-I T|_ IN| LAT IN| LONG _NJ RT ASC |NJ AZNTH IN| TJHE PO CST TIN IN| 2 LAT IN| 2 LONG

4_O1.88 -27.65 197.52 248.88 52.84 16 48 II 370|.9 -32"_27 190.40

2893.47 -27.63 88.40 _48.87 52.83 24 3 27 2293.5 -32.26 81.Z8

4_1.88 °27.65 197.52 248.88 5_.84 16 48 II 5701.9 -32.27 J90.40

2893.47 -27.63 88.40 248.87 52.83 24 3 27 2293.5 -32._6 81.28

4301.88 -27.65 197.52 248.88 52.84 16 48 I| 370J.9 -32.27 100.40

2893.47 -27.63 88.40 248.87 52,83 24 3 27 2293.5 -32.26 8J.2_
ACCURACY ORBIT DETERMINATION ACCURACY

|70.7 ST 1774.1 SR 476,2 SS 592.6

•92|J CRT .9067 ORS -.9924 CST -.95J2

.9238 LSA |913.5 HSA 252.4 SSA 8.6
6.16 ELl 1826.5 EL2 195.1 _LF 13,84

OIFFER_NTIAL CORRECTIONS MI0-CCURSE EXECUTION

TCE 1.3694 TRA-I.8029 TC3-2.B078 8AU .9726 SGT 4338.9 S6R 59D.0 SG3

ROE .4204 RRA -,0746 RC3 -.3245 FAU .04692 RRT .7878 RRF .9109 RTF

FOE .8550 FRA -.3993 FC3-1.5782 BSP |3608 Sr_ 4378.8 _3 .2925 RI3

_08 J.4324 8RA J.P, O45 8C3 2.8264 FSP -552 ,_ 4363.9 ,%2 36] .3 THA

LAUNCH 0ATE MAR I 1969 FLIGHT TiN£ 148.00

P_LIOCENTRIC CONIC 0ISTANCE 436.823

RL _48.24 LAL -,0(:1LQ- 160,_4 VL 27.167 G4L -4.35 AZL 84._9 HCA

RP JO8.56 LAP -3.05 LOP 1_.42 VP 37.316 GAP 7.58 AZP 94.89 TAL

RC |51.L:_04 GL 34.22 GP -_6.75 ZAL 121,05 ZAP |.38.88 ET$ 304.33 ZAE

PLANETOCENTRIC CONIC

C3 23.003 VHL 4.796 OLA 43.52 RAL 13.9J RAO 6_67.9 VEL 12.0|6 PTH

ARRIVAL CATE JUL 27 1969

212.31 SMA 126.09 ECC .19073 INC 5.7J49 V! ]0.058

199.00 TAP 51.9| RCA 102.04 APO 150.14 V2 34.908

129.19 ETE 208.13 ZAC J27.83 ETC I94.|9 CLP-160.O9

2.14 VHP 6._08 OPA -23.87 RAP 45.42

LNCH A2'HTH LNCH TIM£ L-I TIME INJ LAT IN| LONG INJ RT AS( INJ AZMTH INJ TIME

55.46 15 59 ! 4252.97 -27.90 193.23 250.03 55.|4 |7 9 53

124.54 23 21 7 2887.84 -27.89 88.09 250.02 55.I3 24 9 J5

55.46 19 59 J 4252.37 -27.90 193.23 250.0_ 55.14 17 9 53

124.54 23 2J 7 2887.84 -27.89 88.O9 250.02 55.13 24 9 15

55.46 15 59 1 4252.37 -27.90 193.29 250.03 55,14 17 9 53

124.54 23 21 7 2887.84 -27.89 88.09 250,02 55.13 24 9 15

OIFFERENTIAL CORRECTIONS NI0-COUR_ EXECUTION ACCURACY

TOE 1.3063 TRA-1.6694 TC3o3.2415 8AU 1.002_ ,_T 4434.8 SGR 572.4 S_3 I77.2

ROE .3875 RRA -.0612 RC3 o.3349 FAU .04798 RRT .7873 RRtr .8991 RTF .9|66

F0£ ,806| FRA -.3193 FC3-1.8057 B,%° I3984 S(_ 4471.5 R'23 .2804 RJ3 .9189

802 1.3626 8RA 1.6706 Be3 3.2588 FSP -578 S_! 4457.7 SG2 351 .! THA 5.84

ECC 1.3786

PO CST TIM IN| 2 LAT IN| 2 LC_NG

3652.4 -32.26 I85.8_

2287.8 -32.74 80.75
3652.4 -32.26 J85.88

2287.8 -32.24 80,75

3652.4 -32.26 185.88

2287.8 -32.24 80.75

ORBIT DETERMINATION ACCURACY
ST 1767.6 _R 464.0 55 574.7

CRT .9|23 CRS -.9948 CST -.948_

LSA 1899.9 MSA 245.5 SSA IO.)

ELl |8|8.J EL2 J_4.8 ALF J3.6!

L:'006



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-693

LAUNCH 0ATE NAR I 1969 FLIGHT TIE I_0.00

HELIOCENTRIC CONIC DISTANCE 442.636

RL 148.24 LAL -,00 LOt. |60.24 VL 27,1|I GAL -4.00 AZL 84.89 HCA

RP J08,52 LAP -2.96 LOP 15.61 VP 37.206 GAP 7.79 AZP 94,17 TAL

RE 153.416 GL 31.84 GP -33.88 ?AL 1L_3.39 ZAP 141.64 ET5 305.09 ZAE

PLANE TOCENTRI C CONIC

C3 20.860 VHL 4.567 CL4 41.18 RAL 17.47 RAD 6567.8 VEL 11.926 PTH

LNCH AZNTH LN_H TIN[ L-I TIN[ ZNJ LAT

57.33 16 20 55 42108.04 -28.03

122.67 23 27 40 2884.89 -28.02

57,33 16 L>O 5fl 4208.04 -28.03

I12,67 23 27 40 2884,89 -28.02

57.33 16 20 55 4208.04 -28.03

122.67 23 27 40 2884.89 -28.02

DIFFERENTIAL CQR_RI[C T IONS

TOE 1.2591 TRA-1.5325 TC3-3.6708 8AU 1.02_0

ROE .3625 RRA -.0480 RE3 -.3377 IrAU .04823

FOE .7576 FRA -.235! FC3-2.0015 8SP 14278

BOE I .3103 6RA 1.5332 8C3 3.6863 FSP -59!

ARRIVAL OAT[ JUL 29 |969

215.48 _A 125.73 ECC .19|72 INC 5.1}09 Vl 30.058

197.32 TAP 52.79 RCA I01.62 APO 149.03 v2 34.920

124.50 ETE 206.50 ZAC 130.]3 ETC 193.61 CLP-160.83

2,12 VHP 6,720 0PA -20.44 RAP 46.|5 ECC 1.3433

IN| LCNG |NJ RT ASC IN| AZ_4TH IN| TINE PC) CST TIM IN| 2 LAT IN| 2 LONG

189.39 251.50 57.09 17 31 3 3£08.0 -32.15 18! .88

87.93 251.49 57.08 24 15 45 2284.9 -32.14 80.42

189._J 251.50 57.09 17 31 3 3608.0 -32.15 181.88

81.93 251.49 51.08 24 15 45 2284.9 -32.14 80.42

189.39 251.50 57.09 17 31 3 3£08.0 -32.15 181.88

87.93 251.49 57.08 24 15 45 2284.9 -32.14 80.42

NIO-COURS£ EXECUTION ACCURACY ORBIT DETERN|NATIC_ ACCURACY

SGT 4524.2 _R 555.5 ,_(,3 181.3 ST 1763.0 SR 455.5 SS 557.0

RRT .78J3 _ .8823 RTF .9|25 CRT .9189 CRS -.9968 CST -.9453

S_ 4558.2 R23 .2845 R13 .9145 LSA 1889.9 NflA 238.5 SSA 11.7

SG; 4545.| ,T_2 345.J THA 5.51 ELl 1813.2 El.2 174.8 ALF 13.48

LAUNCH DATE NAR ! 1969 FLI_4T TINE 152.00 ARRIVAL DATE JUL 31 !969

HELI(XTENTRIC CONIC 0|STANCE 448.44!

RL 148.24 LAL -.00 LOL. 160.24 VL 27.055 GAL -3.65 AZL 85.4! H(A 2!8.65 SHA 125.37 ECC .!9286 INC 4,5936 Vl 30.058

RP 108.48 LAP -2.87 LOP 18.B0 VP 37.257 GAP 8.01 AZP 93.59 TAL J95.62 TAP 54.27 RCA 101.J9 APO 149.34 V2 34.932

RE 155.6!2 GL 29.62 GP -31.37 ZAL !!9.34 ZAP |44.12 ETS _05.70 Z/_ J25,60 ETE 204.97 ZAC 132.75 ETC 193.04 CLP-161.62
PLAN[TO(ENTR;C CONZC

C3 !9._38 VHL 4.375 OLA 4!.03 RAL 21.08 RAO 6567,8 _L !J.854 PTH 2.10 VHP 6.678 OPA -17.35 RAP 47.10 ECC 1.3150
LNCH A2_TH LNCH TII,_ L-! T_NE IN| LAT IN| LONG |NJ RT AS( IN| AZNTH IN| Tl_ PO CST TIM IN| 2 LAT IN| 2 LONG

58.97 16 42 22 4!68,08 -28.08 185.96 253.27 58.77 l? 51 50 3568.1 -31.99 178.31

121.03 23 35 0 2883.83 °28.07 87.87 253.26 58.76 24 23 4 2283.8 -31.98 80.23

58.97 16 42 _'_ 4!68.08 "28,08 185.948 253.27 58.77 17 51 50 3568.1 -31.99 178,31

121.03 23 35 0 2883.83 -28.0? 87.87 253.26 58.?6 24 23 4 2283.8 -31.98 80.23

58.97 !6 42 L>'Z 4168.08 -28.08 185._ 253.27 58.77 !? 51 ._0 3568.1 -31.99 178.31

121.03 23 35 0 2883.83 °28.07 87.87 253.26 38.76 24 23 4 2283,8 -31.98 80.23

O|FFERENT_4L CORRI[CTION$ NIO-C(_UR._E E'Y_CUTICN ACCURACY ORBIT OETERN_NATICN ACCURACY

TOE 1.2217 TRA-1.3930 TC3-4.0983 8AU 1.052! SGT 4611.6 _ 541.0 _3 183.9 ST 1760.1 SR 449,9 55 538.5

ROE .3431RRA -.0_63 RE3 -.3366 FAU .04793 RRT .7726 RRF .8619 RTF .9091 CRT .9266 CRS -.9982 CST -.9426

FOE .7087 FRA -.1514 FC3-E.!681 _SP 145_8 S_8 4643.2 R23 .2452 R!3 .9108 LSA 1880.7 MSA 250.8 SSA 13,4

OOE 1.2689 8RA J .3935 8C3 4.!12! FSP -599 ,%1 4630,6 S_2 342.1 THA 5.21 ELl 1809.3 EL2 164.6 ALF 13.44

LAUNCH DATE HAR I 1969 FL|GHT TIM£ 154.00 ARRIVAL DATE AUG 2 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -,00

RP 108.4_ LAP -2.76

RE 157.792 GL 27.55

PLANETOCENTR|C CONIC

C3 17.732 VHL 4.211

LNCH A_NTH LN(H T;N_

60.44 17 3 37

!19.56 23 43 8

60.44 17 3 37

i19.56 23 43 8

60.44 17 3 37

119.56 23 43 8

0ISTAN(£ 454.238
LOL 160.24 VL 27.00(] GAL -3.29 kZk 85,86 HCA 221.82 S#4k 125.01 £CC .19416 INC 4.1430 Vl 30.058

LOP 21.99 VP 37.229 GAP 8.23 AZP 93.09 TAL 193.91 TAP 55.74 RCA 100.74 APO 149,28 V2 34.94_

GP -29.17 ZAL 117.93 ZAP !46.35 ETS 306.16 ZAE 126.49 ETE 203.54 ZAC 135.14 ETC 192.49 CLP-162.44

DLA 40.03 RAL 24.76 RA0 6567.7 VEL !1.795 PTH 2.09 VHP 6.672 OPA -14.55 RAP 48.23 ECC 1,2918
L-I TINE IN| LAT IN| LONG IN| RT AS(. |NJ A2_4TH IN| T!N_ PO CST T|M IN| 2 LkT IN| 2 LONG

4131.83 "28.08 182.86 255.35 60.21 18 12 28 3531.8 -31.81 175.11
2884.31 -28.06 87.91 253.34 60.20 24 31 12 2284,3 -31.80 80.16

4!3!.83 -28.08 182.86 255,35 60.2! 18 J2 28 3531.8 -31.81 175.I1

2884.3! -28.06 87.91 255.34 60.20 24 31 12 22_4.3 -31.80 80.16

4131.83 -28,08 182.86 255.35 _3.21 |8 12 28 3531.8 -31.81 175.11
2884.31 -28.06 87.91 255.34 60.20 24 31 12 2284.3 -31.80 80.16

GRSIT OETERHINATION ACCURACY

ST 1755,7 SR 446.9 S! 519.4

CRT .9352 CRS -.9989 CST -.9401

LSA 1871.5 HSA 222.4 SSA 15.3-

EL1 1_35.2 EL2 154,0 ALF 13.49

OIFFER1ENTIAL CORR[CTIONS

TDE 1.1909 TRA-!.2497 TC3-4.5226 8AU 1.0750

ROE .3283 RRA -.0257 RC3 -.3335 FAU .04722
rOE .6603 FRA -.0697 FC3-2.5057 8SP 148_5

80_ 1.2353 BRA 1.25OO 8C3 4.5349 FSP -604

NIO-COURS_ EXECUTION ACCURACY

S_T 4697.2 S_ 529.6 ._3 185.2

RRT .7618 RRF .8391 RTF .9066

S(_ 4727.0 1_3 .L_'_35 R!3 .9080

,_,I 47!4.6 ,S_2 341.8 THA 4.94

LkUNCH DATE MAR I 1969 FLIGHT TIME 156.00 ARRIVAL DATE AUG 4 1969

HELIOCENTRIC C_NIC

RL 148.24 LAL -.00

RP 108.41 LAP -2.65

RC 159.953 GL 25.38
PLAN(TOCENTRIC CONIC

C3 16.573 VHL 4.07!

LNCH A2'NTH LN(H TII,_
61.76 17 24 52

118._4 23 52 2

61.76 17 24 52

118,24 23 52 2

61.76 J7 24 52

118.24 23 52 2

OISTAN(E 460.026

LCL 160.24 VL 26.945 GAL -2.93 AZL 86.26

LOP 25.|8 VP 37._3! GAP 8.46 AZP 9_.65 TAL
OP °27.23 ZAL l!6.19 ZAP 148.38 ET$ 306.48 Z_E

225.00 SMA 124.66 ECC .19561

192.20 TAP 57.20 RCA 100.28

127.23 ETE _O2.23 ZkC 137.49

DLA 39.14 RAL 28.54 RAO 6567.7 VEL 1!.746 PTH 2.07 VHP 6.693 OPA -12.00

L-! TINE IN| LAT |NJ _ IN| _T A,_ IN| A214TH IN| TIN_ PO CST TIN
4098.72 -28.02 180.04 257,72 61.47 18 33 11 3498.7

2886.25 -28.01 88.04 251.71 61.46 24 40 8 2286.3

4098.72 -28.02 1_0.04 257.72 6!,47 J8 33 !J 3498.7

_886.25 -28.01 88.04 2_?.?l 61.46 24 40 8 2286.5
4098.72 -28.02 180.04 257.72 6!.47 18 33 Jl 3498.7

2886.25 -28.01 88.04 25?.7! 61.46 24 40 8 2286.3
DIFFERENTIAL CCRRIECTIONS

TOE 1.1670 TRA-J.0981 TC_4.9317 8AU 1.0931
ROE .3j72 RRA -.OJfl3 RC3"-.3278 FAU ,04609

FOE .6143 FRA .0119 FC3-2,4074 8,SP 15077

_OE 1.2094 _RA 1.0982 _C3 4.9426 FSP -599

INC 3.7449 vJ 30.058

APO 149.05 v2 34.957

Ere 191.97 CLP-163,28

RAP 49.51ECC 1.2128

IN| 2 LAT IN| 2 LONG

"-31,60 172.20

-31.59 80.21

-31.60 172.20

-31.59 80.21

-31.60 172.20

-31.59 80.21
ORBIT DETERNINATZON ACCURACY

ST 1752.0 5R 446.6 S_ 501.1

CRT ,9448 CR5 -,9984 CST -.9374

LSA J864.0 MSA 213.5 SSA 17.3

ELI 1802.5 EL2 142.3 ALF 13.63

MIO-COJRS_ £Y._CUTION ACCURACY

SGT 4174.! SGR 520.9 .%3 185.1

RRT .7481 _ .8141RTF .g04!

508 4802.5 R23 .2023 RJ3 .9053

,S_1 47_0.1 S_2 344.5 THA 4.69
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES_VOL 4, 1968-69

LAUNCM OAT£ NAR 1 1969 FLIGHT TIME 158,{X) ARRIVAL CATE AUG 6 1969

PELIOC[NTRI( CON|(

RL 148.24 LAL -.DO

RP 108.37 LAP -2.52

RE J62.097 GL 23.69
PLAN[TOCENTRIC CONIC

C3 i§.61B VHL 3.952

LNCH AZNTH LNK_H TIME
62,99 17 46 Zl

117.01 O 5 55

62.99 IT 46 Zl
117.01 O 5 ]5

62.99 17 46 21

117,01 0 5 }5

01STANCE 465.803

LOL 160.24 VL 26.89(3 GEL -2.55 AZL 86.6j /'_k 228.19 S,UE 124,32 £C( .19724 IN( 3.3883 VJ 30.058

LOP 28.37 VP 37.173 GAP 8.69 EZP 92.26 TAL J90.47 TAP 58.66 RCA 99.80 APO t4B.84 V2 34.970

GP -25.52 ZEL 114.14 ZAP J50.23 ITS ]06.66 ZA£ 127,84 ET£ _1.03 ZAC 139,85 ETC |9].48 CLP-164.|Z

DLA 38.34 REL 32.44 RED 6567.6 VEL 11.705 PTH 2.06 VHP 6.735 CPA -9.67

L-J tIME IN| LAT IN| LONG IN| RT AS( IN| A2'NTH IN| TIJ_ PO (ST TIM

4068.18 -27.92 177.44 260.38 62.58 16 54 9 346_,2

2889.78 -27.91 88.27 260.37 62.57 0 53 45 2289.8

4066.18 -27.92 |T7.44 260.38 6_.58 18 54 9 3468.2

2889,78 -27.9! 88.27 260.37 62.57 0 53 45 2289.8

4068.18 -_7,9'Z 177,44 260.38 62,58 18 54 9 3466.2

2889.78 -27,91 88.27 260.37 62_57 0 53 45 2_89.8
0 IFFER1ENT IAL CCRR[CT IONS

'rE 1.1423 TR4 -.9436 T(3-5.3345 6AU |.II59
ROE ,3083 RRE -.0061 RC3 -.3233 FAU .04484

FOE .5665 FRA .0877 FC3-2.4857 B.gP 15355

| .1851 BRE ,94]H5 _C3 5.3443 F,SP -598

NI0-(,(X,IRSlE E_EEUTION AC_EC'f

SGT 4854.1 _ 514.9 ._3 184.5

RRT ,7349 _ .7886 RIT .9050

SC_ 4881.4 R23 .1792 R13 .9041
SG,1 4868.9 SG2 348.1 THA 4.48

REP 50.93 £CC 1.2570

IN| 2 LET IN| Z LON_

-51 .36 169.54

-3J .55 BO.38

-31.36 169.54

-3| • 55 8(3.38

-31.36 J69.54

-31.35 80.38

OR61T DETERMINATION ACCUREC_f

ST 1741.3 5R 447.0 SS 480.0

CRT .9544 CR$ -.9963 CST -.9344

LSA 1849.5 MSA _03.5 SSE ]9.5

ELl 1793.1 £1.2 129.7 ELF 13.84

LEUNC_ DATE WAR J I969 FLIGHT TINE ,1_.00 4RRIVEL DETE EUG B 1969

_LIC_CENTRIC CONIC

RL 148._4 LAL -.00

RP 108.33 LAP -2.39

RE 164.L_2l GL _,1.86

PLANET_ENTRIC CON[C

C3 14.836 V)_L 3.852
LNCH E2'MTH LN_ TIf4_

64.17 I8 8 |8

115,83 0 15 46

64.17 18 8 IB

115.83 0 15 46
64.17 JB B JB

115.83 0 15 46

OISTANEE 47,1.569
LOL |60.24 VL _oP_ GAL -2.'16 AZL B£.93 _ 231.37 SMA J23.98 £CC .19905 IN(: 3.0654 Vl ]0.O56

LOP 31.57 VP _7.,147 GkP 8.9"Z AZP 9'1.9,1TAL 188.74 TAP 60.1,1REA 99.30 APO 148.66 V2 34.983

GP -24.DO ZAL JJJ,6J 2AP JSJ .9J ITS 306.?0 ?AE J28,36 £T£ ,199,95 ZAC J42oj5 ETC JgJ ,01 CLP-J64,97

OLE 37.59 REL 36.47 RAO 6567.6 VEL ,1,1.67,1 PTH 2.05 VHP 6.796 0PA -7.53 RAP 52.46

L-Z TINE IN| /..AT IN| LONG IN| R7 AS( ZNJ E..'f4TH IN| 7_14_ PO (ST T_N _NJ 2 LET
4039.56 -27.77 175.00 26_.32 63.56 19 i5 37 3439.6 -31.08

2895.33 -27.76 88.64 _3.32 63,57 l 4 1 2295.3 -31.07

4039.56 -27.77 ,175.00 LP63,32 63,58 19 |5 37 3439.6 -3,1.08

2893.33 -27.76 88.64 _3.32 63.57 1 4 i 2295.3 -31.07

4039.36 -27.77 ,175.0D _3._E 63.58 ,19 |5 _7 3439.6 -3|,06

?.895.33 -27.76 88.64 2t53.32 63.57 | 4 i 2295,3 -3,1.07
0IFFER_NTIAL CCRRI_CTICI/S

TOE 1.1169 TRE -.782_0 TC3-5.TIBO 8AU 1.J359

ROE .3015 RRA .0032 RC3 -.31_8 FAt./ .04344

roe .519,1 FRA .1608 F(3-2.5350 8SP `15639

80E 1.1569 BRE .7821 Be3 5.7269 FSP -595

MID-COURSE EXECUTION ECCURECY

56T 4931,4 _ 5,11.3 SG3 ,183,3

I_t ./2,10 _ .1610 R_ .9025

S(.B 4957.9 R_3 .J57_ RJ3 .9033

SG| 4945.5 SG2 353,3 THA 4._0

£CC ,1.2442
INJ 2 LONG

i67.05

80.70

167.05
80.70

167.O5

80.70

ORBIT 0£TCRNINATION ECCUREC_

ST 1723.9 5R 448.5 $S 457.8

DR? .9_39 CRS -.9g|9 CST -.9306

LSA ,18_8.B NSA J93.3 $$E 22.1

ELI 1777.5 EL-_ 115.9 ELF 14.14

LAUNCH D_T[ N_R I 1969 FLIGHT TIME 162.00 ARRIVAL 0ET£ AUG lO 1969

I'_L[C_CENTRIC CONIC

RL 148.24 LAL -.00

RP 108.29 LEP -2.26

RE 166.526 GL 210.07

PLAMET(_ENTR|C CONIC

C3 14.208 VHL 3.769

LN_H A_NTH LN4_H T|NE

65.34 18 30 37

114.66 0 26 I8

65,34 18 30 57

114.66 O 26 18

65.34 18 50 57

114.66 0 2'6 18

0ISTANCE 477.323

LCt. 160._4 VL 26.783 GEL -1.75 _ZL 81.23 PICA 234.56 SHE 123.65 ECC .20106
LOP 34.77 VP 37.12/3 GAP 9.j7 AZP 91.6J TEL |BY.DO TAP 6J.56 RCA 98.79

GP -22.66 ?EL 109.22 ZAP 153.46 ETS 306.59 Z4E 1_8._0 ETE 198.97 ZEC 144.48

OLA 36.87 REL 40.63 RE0 6567.6 V[L 1,1.644 PTH 2.04 VHP 6.873 0PE -5.57

L-I TINE IN| LAT IN| LON_ IN| RT A.e_ IN| A?I4TH IN| TINE PO CST T,1N

40JZ.J7 -2?.56 J72.66 LP66.54 64.46 19 _7 49 3432.Z

2_03.50 -27,55 89.19 2t_6.54 64.46 1 14 41 2]03.5

401_.17 -27.56 172._ _66.54 64.48 19 37 49 3412.Z

2gO3.50 -27.55 89.,19 _66.54 64.46 l J4 41 2303,5

4012.17 -27.56 172.66 L_o6+54 64.46 ,19 37 49 5412.2

2903.50 -27.55 89,19 _.54 64.46 I 14 41 2303.5

I_ 2.7697 vl 30.058

APO I48.5J v2 34,996

ETC 190.56 CLP-165.81

RAP 54.10 ECC 1.Z338

IN| 2 LET TNJ _ LONG

-_D.75 164,67

-30.74 81.Z|

_30.75 164.67

-]0.74 81.Z1

-_0.75 164.67

-]0.74 8|.Zl

ORBIT DETERMINATION ACCURECV

ST 1702.0 _ 451.| 55 436.4

CRT .9732 CR$ -.9_44 (ST -.925g
LSA 1804.6 MSA 183.0 SSE _5.0

ELI 1757.9 ELr_ 100.4 ELF 14.51

OIFFER'ENTIAL C_CTIONS NI0-(..OURSE EXECUTION ACCt.J_ACY

TO[ 1 .D923 TRA _.6100 TC3-6.0624 BkU ,1.,1510 _T 49'98.7 _ 509.4 5/..,3 .18| .2

.2967 RRE .0110 RC3 -.3125 FAU .O4,177 _T .]'O56 _" ,7376 RTF .90IB

FOE .4740 FRA .2310 FC3-2.5455 ffSP ,15_31 S(_ _O24,6 _3 .,1_2 R,13 .9026
BOE 1.1319 8RE .6101 8C3 6.0704 FSP -585 SG,1 50,1,1.7 SG2 560.1 THE 4.13

LAUNCH OETE MAR I 1969 FLIGHT TIME 164.00 ARRIVAL 0ATE EUG 1Z 1969

HELIOCENTRIC CONIC DIST/U_E 483.064

RL 148.24 LAL -.00 LGL I_0.24 Vl,. _'6.7_O GAL -|.34 A2'L 87°50 H_t 237.76 SHA 1_3.33 ECC .20326 IN_ 2.4964 V! 30.058

RP IO8.24 LAP -2.11 LOP 37.97 vP 37.095 GAP 9.4_ A2'P 91.33 TAL ,185.25 TAP 63.0,1 RCA 98.26 APO ,148.39 V2 35.010

RE 168.410 GL 18.31GP -2|.45 _AL J0_.38 ZAP 154.gO ET$ 306.33 ZA_ I29._7 ETE l_t_.08 ZEE !46.80 ETE ,190.13 (LP-J66.64

PLENETOCENTR_C CONIC

C3 13.720 V_ 3./D4 DLA _6.,14 RAL 44.9| RN3 6567.5 V_EL ,11.624 PTH 2.O4 VHP 6.965 DPA -3.75 REP 55.83 £CC 1._258

LNO4 AZ_!TH INCH TINE L-I T|NE ,1NJ LAT |NJ LON_ INJ RT ASC IN| AZMTH IN| TIME PC) CST TIN _NJ 2 LET IN| Z LONG
66,54 IB 54 _ _5_49 -_7._7 ,170.36 270.03 65-31 2g 0 54 3]85.5 -]0.36 162.35

113.46 0 36 58 _9,14.85 -_7.L_ 89.95 ZTO.O'Z 65._0 ,1 25 33 23,14.8 -]0.35 81.94

66.54 18 54 2_ 39_5.49 -27.27 ,170._6 _?0.03 65.31 20 O 54 3385.5 -]0.56 162.35

113.46 O 36 58 2914.85 -27._ 89.95 _70.0_ 65.30 I 25 33 2314.8 -]0.55 81.94

66.54 18 54 _8 _.83.49 -27.27 170.36 2?0.03 65.31 20 0 54 3385.5 -]0.36 162.35

JJ3.46 O 36 _ _J_14.85 -27,_6 89.95 _70.0_ 65,_0 I 25 33 23|4.B -]0,35 BJ.9_

DIFFERENTIEL CCNR[CTIONS NID-CCURS[ £)_CUTION ACCURACY ORBIT OETERMINAT:ON ACCI_RACY

T0£ 1.0602 TRA -.4336 7C5-6.3755 BAU I,,170_ _T _0_._ ,SGR _,9 ,'.'.'.'.'.'.'.'.'_v3178.8 ST |664.9 SR 453.3 55 412.0

ROE .2929 I_A .0226 RC3 -.]074 r/_/ .040,1_ _ ,69,1,1RRF .7,132 RI"F .9025 CRT .9816 CRS -.9724 C$T -.9195

FOE .4271 FR_ .2992 FC3-2.53,17 BSP `16078 _ 5093,7 R23 .1193 R|3 ,9031 LS_ 1765,3 HSA 172.7 SS_ 28.3

1,0999 BRA .4_4_ 8C3 6._29 F.SP -578 _GJ _.5 ,_G_ 3_.9 THA 3.99 ELl 17_3.4 £L_ 83.7 ELF 15.00

2008



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4. 1968-69}

LAUNCH CATE MAR ! 1969 FLIGHT TII,_ 166.00 ARRIVAL CATE AUG 14 1969

HELIOCENTRIC CONIC

RL 148.14 LAL -,OO

RP 108.20 LAP -1.96

RC 170,474 GL 16.58

PLAN[TOCENTRIE CONIC

C3 13,367 VHL 3.656

LNCH AZMTH LNCH TIME

67.83 19.19 10

112.17 O 47 23

67.83 19 19 10

112.17 0 47 23

67.83 19 19 10

112.17 0 47 Z3

DIFFEENTIAL CORRECTIONS

TOE 1.0206 TRA -.24_ TC3-6.6428 BAU 1.1884

ROE .2899 RRA .0326 RC3 -.3028 FAU .0_847

FOE ,3788 FRA .5624 F(3-2,4918 BSP 16354

BOE 1,O610 BRJ ,2509 Be3 6,6497 FSP -573

DISTANCE 486,790

LEX. 160,24 VL 26,677 GAL -.90 AZL 87,76 PICA 240,95 SMA 123.01 EC( ,20569

LOP 41,17 VP 37,070 GAP 9,67 AZP 91,09 TAL 163.50 TAP 64,45 RCA 97.71

GP -2O,36 ZAL 103.33 ZAP 156,22 ETS 305,92 ZAE 129,50 ETE 197,28 ZAC 149.13

INE 2.2415 VI 30.058

APO 148,31'V2 35.023

ETC 169,71 CLP-167.47

0LA 35,39 RAL 49,31 RAO 6567,5 VEL JI,608 PTH 2,03 VHP 7,066 DPA -2.07 RAP 57,64 ECC 1.2200

L-! TIME INJ LAT |NJ LCNG ZNJ RT A_ INJ A2_ATH INJ TINE PO CST TIM |NJ 2 LAT INJ 2 LONG

3958,47 -26,89 168,01 273,76 66,08 20 25 9 3358.5 -29.89 159.99

2930,51 -Z6,BB 91,01 273,76 66,07 1 36 13 2330.5 -29.88 82,99

3958,47 -26,89 168.01 273,76 66,08 20 25 9 3358,5 -29,89 159.99

2930,51 -26.88 91,01 273,76 66,07 I 36 13 2330.5 -E9.88 82,99

3958.47 -26,89 168.01 273.76 66.08 20 25 9 3358,5 -29.89 J59.99

2930,51 -26.68 91.01 273.76 66.07 J 36 13 2330.5 -29.88 82.99

MID-COURSE EI_ECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

$GT 5136.2 _ 509,3 $63 176.2 ST 1612.4 SR 454.8 85 385.7

I_T ,6775 RRIr ,6902 RTF ,9039 CRT .9886 ERS -,9537 CST -,9105

SGB 5161,4 R23 ,1014 R13 ,9044 L$A 1711,1M$A 163.3 $54 32.0

SGJ 5147,9 SGR 373,7 THA 3,86 ELl 1674,0 EL2 65.9 ALF 15,60

LAUNCH DATE NAR 1 1969 FLIGHT TINE 168.00 ARRIVAL OATE AUG 16 1969

HELIOCENTRIC CONIC

RL 148,24 LAL -,00
RP 108,16 LAP -1,80

RC 172,518 GL 14,86
PLANETOCENTRIC CCNIC

C3 13.146 VHt. 3.626

LNCJ-t A214TH LN(.H TINE

69.25 19 49 17

110.75 0 57 7

69,25 19 45 17
110.75 0 57 7

69,25 19 45 17
110.75 0 57 7

DISTANCE 494.501

LOL 160,24 VL _5,625 GkL -,46 AZL 88,00 HCA 244,15 SMA 122,69 ECC ,20834 INC 2,0018 Vl 30,056

LOP 44,37 VP 37,045 GAP 9,94 AZP gO,87 TAL I61,74 TAP 65,89 RCA 97,13 APO 148,25 V2 35.036

GP -19,41 ZAL 100,O8 ZAP 157,45 ETS 305,36 ZAE 129,79 ET[ 196,56 ZAE 151.46 ETC 189,29 CLP-166,29

OLA 34,59 RAL 53,81 RAD 6567,5 VlEL 11,599 PTH 2,03 VHP 7,181 0PA -,52 RAP 59,52
L-! TZNE XNJ LAT INJ LCNG INJ RT AS( INJ AZNTH INJ TIME PO (ST TIM INJ 2 LAT

3930.13 -26,42 165.55 277,72 66,82 20 50 48 3330.1 -29,32

2951.62 -26.41 92.44 277.72 66.81 I 46 19 2351.6 -29.31

3930.13 -26.42 165.55 277.72 66.82 20 50 48 3330.1 -29.32

2951.62 -26,41 9_,44 277.72 66,81 1 46 19 2351.6 -29,31

3930.13 -26,42 165.55 277,72 66.82 20 50 48 3330.1 -29.32

2951.62 -26.41 92.44 277,72 66.81 I 46 19 2351.6 -29.31
DIFFERENTIAL CCI_ECTIO_LS

TOE ,9731 TRA -,0532 T(3-6.8468 BAU 1,2045

Rl_ .2877 RRA ,0437 RE3 -,2971 FAU ,O3676

FOE .3301 FRA ,4152 FC3-2,4205 BSP 16559

- BOE 1,0147 BRA .0M8 BC3 6,8532 FSP -562

MIO-(,OURSE EXECUTION ACCURACY'

SC,T 5198,6 SGR 510.1 $63 173.2

RRT ,66_8 RRF ,6686 RTF ,9052

5223.6 R23 .0863 R15 ,9056

•%1 5209,7 SG2 _.7 THA 3.75

ECE 1,2164
INJ 2 LONG

157.53

84,43

157.53

84.43

157.53
_.43

ORBIT OETE/_INATI_ ACCURAC_

ST 1545.2 SR 455.4 SS 359.0

CRT .9938 ORS -.9247 CST -.8975

LSA 1642,6 MSA 156,8 SSA 35.8

ELl 1610.2 EL2 48,6 ALF 16.34

LAUNCH DATE MAR l 1969 FLIGHT TINE 170.00 ARRIVAL DATE AUG lB 1969

HELIOCENTRIC CONIC

RL 148.14 LAL -.00 LCI. 160,24 VL

RP 108.12 LAP -1,64 LOP 47,58 VP

RE 174.540 GL 13.16 GP -18.54 ZAL

PLANE TOCENTRIC CONIC

C3 13.056 VHL 3.613

LNCH AZMTH LNCH TII4E

70.85 2O 13 9

IO9.15 1 5 44

70.85 20 13 9

109.15 1 9 44

110.00 1 52 59

110.00 0 29 1

DIFFERENTIAL CCRRECTIONS

TOE 1.0321 TRA .2500 TE3-6.5889 BAU 1,1507

ROE .3046 RRA .0685 RE3 -,2199 FlU .02962

FOE .3747 FRA ,5529 FC3-1,9641B$P 14402

BOE 1.0761 _A ,2592 BE3 6.5926 FSP -388

0ISTANCE 500,202

26,574 GAL .01 AZL 88,23 HCA 247,35 SI4A 122,36 ECC .21124

37.021 GAP 10.22 AZP 90.68 TAL 179.98 TAP 67,33 RE4 96.53

96.66 ZAP 158,59 ETS 304.63 ZAE 1_.05 ETE 195.91 ZAC 153.81

INC 1.7745 Vl 30.058

APO 148.24 V2 35.050

ETC 188.86 CLP-169.10

0L_ 33.73 RAL 58,38 RAO 6567,5 VEL 11,595 PTH 2.03 VHP 7,507 0PA ,92 RAP 61,48 ECC 1.2149

L-I TII4_ INJ LAT INJ LONG INJ RT A,_2 INJ AZ1H7H INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3899.32 -25.84 162.87 281,90 67,53 21 18 8 3299.3 -28.66 154,86

2979,45 -_5,83 94,35 281.90 67,51 I 55 24 2379.5 -26.64 86.34

3899.32 -25.84 16_.87 281.90 67.53 21 18 6 3299.3 -28.66 154.86

2979,45 -25,83 94,35 281,90 67,51 I 55 24 2379,5 -28.64 86.34

2835,04 -_3,26 84,55 283.34 71,47 2 40 14 2235.0 -31.50 76,06

3091,73 -22.51 101.43 280,24 65,57 I 20 52 2491.7 -25,87 93.89

MIO-C(_URSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCU_AC_
SGT 5057.5 _ 525.0 S_3 161.2 ST 1E49,0 SR 484.6 S5 425.8

RRT .6061RRF .6640 RTF ,6728 ERT .9970 CRS -.9166 EST -.9205

5084,7 R_3 ,1652 R13 ,8737 LSA 1762,9 MSA 162.3 SSA 35.8
SG1 5067,6 SG2 416,7 THA 3,62 ELi 1718.4 EL2 35.8 ALF 16.34

LAUNCH 0ATE MAR 1 1969 FLIGHT TINE 172.00 AR_IVkL 0ATE IUG _3 1969

HELIOCENTRIC CONIC

RL 148,24 LAL -,00

RP 108,08 LAP -1,47

RC 176,542 GL 11,49

PLANETOCENTRIC CONIC

C3 13.106 VHL 3,620 OLA

LNC_ A2')4TH LNCH TINE L-I TIE INJ LAT
72.72 20 43 8 _f_ll,06 -25.14

107,28 1 12 16 3016.37 -25.13

72.72\ 20 43 8 3864,06 -25.14

107.28 1 12 16 3016.37 -25.13

110.OO 2 42 41 2738,10 -31.15

110,00 0 15 49 3190.33 -19.40
DIFFERENTIAL C.X3_CTIOI_

TDE .8515 TRA .3_6 TC3-7,0214 BAU 1.2313
ROE .Z865 RRA .0680 RE3 -,2800 FIU .03309

FOE .2369 FRA .5444 rC3-2.1861BSP 16894

BOE ,8984 ERA .3748 9C3 7.0270 FSP -537

0ISTANCE 505.866

LOL 160.24 VL 26.523 GAL .48 AZ'I. 88.44 _ 250.56 ,_4A 122.08 ECC ,21A42 INC 1.5574 Vl 30.058

LOP 50.79 VP 36._7 GAP 10.51 AZP go_52 TAL 178,23 TAP 68.78 RCA 95._0 4PO 148.26 V2 35.063

GP -17.75 2AL 93,13 ZAP 159,66 ETS 303,73 ZAE 130.28 ETE 195,3! ZAE 156.15 ETC 188.40 CLP-169.90

32._0 RAL 62.96 RAO 6567.5 V_L 11.597 PTH 2.03 VHP 7.446 OPA 2.26 RAP 63.49 ECC 1.2157
INJ LONG INJ RT A,_ ZNJ A214TH INJ T_I_ PO CST TIM INJ 2 LAT INJ 2 LONG

159.83 P.-_6.23 6_.21 21 47 32 3264,! -27.87 151,54

96,88 286,23 68,20 2 2 33 2416.4 -27.86 88.89

159.83 _66.23 68.21 21 47 32 3264,1 -27.87 151.84

96,88 2_6,23 6_,20 2 2 33 2416.4 -27,86 88.89

77.64 288,49 75.16 3 28 19 2138.1 -32.87 68.84

107.39 2B3.31 61.29 1 9 0 2590.3 -25.08 100.18

MIO-COUR_IE EXECUTION ACCURAC_ ORBIT OETE/_IN_TION ACCURACY

SGT 5305,0 _ 513,0 SG3 166,1 ST 1372,0 SR 455,2 SS 313,4
RRT ,6_59 RRF ,6_09 RI"F" .9082 CRT .9929 CRS -.8213 CST -,8624

5329.8 R23 .0649 R13 .9085 LSA 1469.8 HSA 160.9 SSA 40.8

SGI 5315.1 SG2 395.2 THA 3.54 ELl 1444.7 EL2 51.6 4LF 18.25

2_O9



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4, 1968-69)

LAUNCH DATE NAR 1 1969

HIEL IOCENTRI{ CONIC

RL 148.24 LAL -.00

RP 108,04 LAP -i,29

RC |78.523 GL 9.84

PLANE TOCENTRI E CONIC

C] 1].298 _ 3.647

LN(.H A2'NTH LNCH TIE

74.91 21 I_ 55

105.0g I 16 1

74.91 Zl 15 55

105.09 1 16 1

110.00 3 23 48

110.00 0 11 15

FLIGHT TIME 174.00 ARRIVAL 0ATE AUG Z2 1969

01STAN(E 511.517

LOL 160.24 VL 26.473 GAL .98 AZL 68.65 H(A 253.76 SNA 121.78 £CC .21787

LCP 54.00 VP _6.973 GAP 10.81AZP 90.38 TAL 176.47 TAP 70.23 RCA 95.25

GP -17,04 ZAL 89,49 ZAP 1C_.65 ET$ 302,66 ZAE 130.50 ETE 194,78 ZAC 158.fi1

IN( |.]486 vl ]0.058

APO 148.]1 v2 35.076

ETC |87.90 ELP-|7O.7D

OLA ]I.79 RAL 67.54 RAO 6567.5 VEL 11.605 PTH 2.0] VHP 7.596 0PA ].50 RAP 65.56 ECC 1.2189

L-I TINE INJ LAT INJ LCNG INJ RT A,_ |NJ AZNTH INJ T_14_ PO C$T T_N INJ _ LAT INJ Z LONG

3821,98 -2A.33 156.27 290.71 68.86 22 19 37 3222.0 -26.98 148.]!

3064,74 -24.32 100.22 290.71 68.87 2 7 6 2464.7 -26.97 92.27

_82|.98 -24.33 156.27 290.71 68.86 22 19 37 3222.0 -26.96 148.31
3064.74 -24.32 100.L:_Z 290.7l 68.87 2 7 6 2464.7 -26.97 9Z.27

2668.64 -]2.25 72.52 293.38 78.00 4 B 16 2068.6 -]].57 6].54

3266.08 -16.87 111.8(3 286.89 59.62 I 5 41 2666.1 -20.75 104.82
DIFFERENTIAL CORRECTIONS MI0-C(_ E_EUT|ON ACCURACY

TO_ .7692 TRA .5986 TC3-6.9959 BAU 1.2447 SGT _3_6_? S_ _f_4 ._ |62.4

.2862 _A .08J1RC3 -.2706 rAu .03137 RRT .6235 RRF .6|54 R1T' .9106

FOE .1866 FRA .5995 FC3-2.0423 BSP |71_] S6e 5381.3 _3 .054_ R13 .9109

80E .8207 6RA .5961 6C3 1.001| FSP -3_ Sra| 5_66.3 5G2 400.7 THA 3.44

LAUNCH DATE MAR 1 1969 FLIGHT TINE 176.00

/'_LIOCENTRZC CC_IC DISTANCE 517,I43

RL 148.24 LAL -.00 I..OL 160.24 VL _6.423 GAL 1.50 A2'L 88.65 _ 256.97 SHA 121.49 ECC .22164

ORBIT DETERNINATION ACCURACY

ST 1261.8 SR 451.9 SS 292.4

CRT .9_5 CR5 -.7303 CST -.8369

LSA 1359.6 NSA 177.8 SSA 40.4

ELI 13_7.6 EL2 83.8 ALF 19.4]

RP 108.00 LAP -1.12 LCP 57.21 VP 3_.950 GAP Jl.13 AZP gO,26 TAL 174.71 TAP 71,69 RCA 94.56

RE 11_.483 GL 8.25 GP -16.40 ZAL B5.80 ZAP 161.38 ETS 301.39 Z/_E 130.69 ETE 194,29 ZAC 160.87

PLANET(_ENTRIC CONIC .......

C3 15.645 VHI. 3.694 OLA ]0.71RAL 7Z.06 RAO 6567.5 VlEL I|.6L:_O PTH 2.04 VHP 7.758 OPA 4.65
LNr, H AZNTH LNK::H TJNE L-_ TII4E INJ LAT |NJ _ INJ RT A.f_ _NJ AZ_4TH INJ TXI._ PO C$T T_H

77.59 21 52 54 3768.00 -23.41 151.81 295.30 69.53 22 55 42 3168.0

102.41 I 15 10 3J29.87 -23.39 I04.75 29_.30 69.52 2 7 20 2529.9

77.59 21 52 54 3768.00 -23.41 15|.81 295.30 69.53 22 55 42 3168.0

102.41 I 15 IO 3129.87 -23.39 104.75 295.30 69.32 2 7 20 _529.9
liD.D0 4 1 19 2610.94 -32.98 68.|8 298.21 80.47 4 44 50 2010.9

IIO.O0 O 9 52 3354.95 -14,47 II5.69 290,72 5_.69 1 5 27 2734.9

DIFFERENTIAL C.OK_I[CTION_ NIO-(.OUR_ E_CUTION ACCURACY

TOE .6759 TRA .6277 TC3-6._848 B)AJ 1.25_ _T 5403.4 _R 513,3 _3 156.6

ROE ._B64 RRA .0948 RC3 -.2594 FAU .02_7 RRT .6116 _ .5973 RTF .9133

FOE .J_TO FRA .65_0 FC3-1.88_6 8SP 17_07 _ 54_7.7 R_3 .0449 RI3 .9|]5
_OE .7340 _RA .83_J BC3 6.8896 F_P -520 561 54|2.6 S_2 405.4 THA 3.34

ARR|VAL DATE AUG 24 1969

IN( 1.1464 VI ]0.058

kPO 148.42 v2 ]5.089
ETC 187.]3 CLP-l?I.49

RAP 67.68 ECC 1.2245

|NJ 2 LAT ]NJ _ LONG

-Z].9_ 143.B9

-25.97 96.8]

-25.98 143.89
-25.97 96.85

-33.95 59.08

-18.51 IO8.91

CR_IT OETERNIN_TION ACCURAC¢
ST I150.3 _ 447.3 $5 277.8

CRT .9517 CR$ -.6083 C$T -.8126
LSA 1247.3 MSA 207.6 $$A ]7.9

ELI |227.4 EL2 1_8.7 ALF 20.55

LAUNCH DATE NAR 1 1969 FLIGHT TINE 178.00

H_[LIOCENTRIC CONIC OISTAN(E 522.742

RL 148.24 LAL -.00 LEe 160.24 VL 26.374 GAL 2.04 AZL 89.05 H(._ 260.19 S,'44

RP 107.96 LAP -.94 LOP 60.42 VP 36.927 GAP 11.46 AZP 90.|6 TAL 172.96 TAP

RC 182.422 GL 6.66 GP -15.82 ZAL 82.09 ZkP |62.44 ETS 299.94 ZAE 1_.87 ETE

PLAN[TO_ENTRIC CONIC

C3 14,154 VHL 3.762 0LA 29.56 RAL 76._O RAO 6567.6 _IEL 11.642 PTH _.04 VHP

LNCH AZMTH LN(H TINE L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ A2'NTH |NJ TIME

81.15 22 37 24 _690.75 -22._8 145.65 299.97 70.17 23 38 54
98.85 1 6 6 322].24 -22.37 111.50 299.96 70.16 I 59 49

100,00 I 52 38 3074,36 -25.20 JOI._B 300,98 75,37 2 43 53

100.00 0 37 28 33i4.86 -19.60 1J6.93 298.B0 66.97 I 32 43

110.00 4 36 29 2560.98 -33.48 64.3_ 303.00 92.66 5 19 10
II0.00 O 10 7 3401.07 -12.10 II9.35 294.72 57.78 I 6 A8

0_FFERENTIAL CORRECTIONS NlO-COl._t_ EXECUTION ACCURACY

TOE .5729 TRA 1.0773 TC3-6.6848 BAU J ,2657 ._T _44_.3 _ _12.B _3 154.6

RDE .2876 RRA .1097 RE3 -,24fl7 FAU .02791 _T ._d]O0 _ ._29 RTF .9155

FOE .0893 FRA .7073 FC3-|.7074 B,f_P 17421 _ 5466._ "_3 .0381 R13 .9157

BO£ .6410 _RA 1.0831BC3 6.6893 FSP -507 ,%1 5451.1 _ 409.6 THA 3.25

LAUNO4 DATE NAR I 1969 FLIGHT TINE IBO.00

H_L;(_ENTR|C CONIC 0I$TANL_ 528.30_

RL 148.24 LAL -.(30 LOL 160.24 VL 26.326 GAL 2.6J AZL 89.24

RP 107,92 LAP -,75 LOP 63.6A VP _.904 GAP |1.8l AZP 90,09 TAL

RC 184.340 GL 5.16 GP -15.28 Z_. 78.39 ZAP 163.25 ET$ 296.27 ZAE

PLAN_TC_(NTRIC CONIC
C3 14.845 VHL 3.855 DLA 28.35 RAL 80.82 RAD 6_7.6 VEL 11.67_ PTH

.4552 7RA 1.3_I TC3-6.4210 _MJ 1.2751

• 2898 _RA .1250 RE3 -.2310 FAU .O26_5

.O410 FRA .7590 F(3-I .5312 BSP 17_94

.5593 _A J.3420 8C3 6.4251 _SP -497

ARRIVAL 0ATE AUG 26 1969

LN(.H AZNTH LNO4 TINE L-I TINE |NJ LAT
_.]7 25 55 4 3506.23 -2!.27

91.43 O _ 51 34L_B._ -21.25

100.00 2 52 45 2945.62 -27.41

100.00 0 11 47 3464.76 -J_._

110.00 5 9 41 2516.99 -33.81

110.00 O 11 20 5466.15 -9,7|

OIIrFER_NT IAL CORRECTIONS

T0E

ROE

FOE

80E

121.20 ECE .2257] INE .949J vJ _0.058

7_.|5 RCA 93.84 APO 148.56 V2 35.102

193.65 ZAC 163.24 ETC 186.65 CLP-172.28

7.932 DPA 5,71 RAP 69.85 ECE 1.2329

PO C$T TIN _NJ 2 LAT INJ 2 LONG

]0_0,7 -24.88 137.77

2623.2 -24.87 10].4Z

2474.4 -27.24 93.07

2714.9 -22.55 109,38

1960.9 -34.13 55.18

2B01.1 -16.27 112.72

Og_IT DET_RNIN_TION ACCURACg

ST 1050.8 _R 441.8 SS 272.4

CRT .8951CRS -.4622 CST -.8013

LSA ji44.5 MSA 250.1 SSA ]4.4

ELl 1125.0 EL2 184,0 ALF 21.22

ARRIVAL DATE AUG 28 1969

263.40 St4A 120.92 ECC .21019 IN( .7556 vl 30.058

171.21 TAP 7A.61RCA 93.09 APO 148,76 V2 35.114

_31.03 ETE 193.44 ZAC 165.61ETC 185.81 CLP-173.07

2.05 VHP 8.120 DPA 6.69 RAP 72,06 ECC 1.2443

INJ LONG INJ RT kS( INJ A2147H INJ TIN([ PO CST TIM INJ 2 LAT INJ 2 LONG

13|._ 304.68 70.80 24 55 30 2906.2 -23.69 1_3.92

|26.00 304.67 70,78 J 20 O 2828.9 -23.68 118.16
9"Z.3_ 306.59 77._7 3 41 5I 2345.6 -28.84 83.84

l_,04 _02.09 64.04 l 9 31 2864.8 -18.73 118.87

_0.gB 307,75 84.66 5 51 38 1917.0 -34.I6 51.75

J22.68 298.83 57.06 ! 9 6 2866.2 -13.98 116.39
MI0-COJR_ EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

• ;T 5480.6 _,R 511.1 SG3 150.7 ST 969.0 SR 434.7 $S 274.4

RRT .58_6 RRF .3690 RTF ,9182 ERT .7948 (R$ -.2987 CST -.8103

S_, 5_04.4 R_3 .0315 RI3 .9185 LSA 10_4.0 MSA ]02.2 SSA 30.9
_1 5488.9 $6_ 412.6 THA 3.16 ELI 1032.8 EL2 247.5 ALF 20.88

,3010



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69

LAUNCH C4TE MAR J 1969 FLIGHT TIME 187.00 ARRIVAL CATE AUG 30 1969

HELIOCENTRIC CONIC

RL 146.24 LAL -.DO

RP IDT.BB LAP -.56

RC 186.236 GL 3.74

PLANE TOCENTRIC CC_4IC

C3 15.736 VHL 5.967

LNCH ATMTH LNCH TIME

90.00 1 40 16
9(3.00 ?} 10 49

IOO.00 3 36 57

100.00 O 0 45

I]O.OO 5 41 4

110.OO 0 13 7

0IFFERENTIAL CORRIECTICIW5

TDE .3265 TRA 1.6(374 TC3-6.0954 BAU I.?331

RDE .2914 _A ,1403 RE) -,7150 rAU .07464

FOE -.0063 gRA .8096 FC3-1.3554 BSP 17749

BeE .4376 BRA 1.6136 Be3 6.099? FSP -486

CISTANCE 533.640

LOL 160.24 VL 26.778 GAL 3.?0 ATL 69.44 HCA 266.6? SMA 120.64 ECC .23505 INC .5644 Vl )0.05_

LOP 66,65 VP 36,B62 GAP I?.19 AZP 90,0) TAL 169.48 TAP 76.09 RCA 92.29 AP© J49,00 V2 35.126

GP -14,80 7AL 74.75 ZAP 164.00 ETS 196.39 ZAE 151.18 ETE 193.07 ZAC 167.98 ETC 184.68 CLP-17)._5

CLA 77,10 RAL 64,96 RAC 6567.6 VEL 11,710 PTM ?.06 VHP 8.3?2 CPA 7,59 RAP 74.31 ECC 1.2590

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LL",NC

3243.03 -25.48 113.74 311,05 77.20 ? 34 19 2643.0 -?6.99 I35.40

3716.33 -|4.65 144,44 307.25 65.61 ?4 J_ 47 3118.3 -18.07 137.20

2866.91 -26,43 86,73 311.71 80.36 4 24 43 2266.9 -?9,47 78.08

3569.6_ -I?.14 132.17 305.90(] 6?.47 I 0 15 2969.7 -15.74 125.22

?478.49 -34.02 57.99 317.47 86.42 6 22 23 1878.5 -34,14 48.75

3530.86 -7.30 I76.34 303.00 56.51 I II 58 2930.9 -11.65 119.95

MIC-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5514.6 5GR 508.4 SG3 146.7 ST 925.0 SR 4?6.5 Ss ?84.4
RRT .5776 RRF .5558 RTF .9L:ff]9 CRT .6410 CRS -.13_3 CST -.843_

.SGB 5537.9 R'?3 .0256 R13 .9710 LSA 995.6 MSA 355.4 SSA 27.6

,._-.,I5522.4 5(,2 414,4 THA 3.07 ELI 969.5 EL2 317.3 ALF 18.45

LLAUNCH OATE MAR 1 1969 FLIGHT TIME 184.00 ARRIVAL DATE SEP I 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00
RP 107.85 LAP -.37

RC 138.109 GL 2.39

PLANETOCENTRIC CONIC

C3 16.850 VHL 4.105

LNCH AZMTH LNCH TIME

9O.OO 2 77 21

90.00 72 55 27

1OO.00 4 14 57

16]O.O0 ?3 50 33

]I0.00 6 I0 40

II0.00 0 15 15

OIFFEf_NTIAL CORRECTIONS

TOE .I679 TRA 1.69_4 TC3-5.7J92 BAU 1.2_92
ROE .2944 C-r_A .1572 RC3 -.1976 FAU .02303

F0E -.0523 FRA .8007 FC3-|.1834 B,,_:) 17892

BCE .3492 BRA 1.8989 6C3 5.7227 FSP -476

01STANCE 539.330

LCt 160.74 VL 26.731 GAL 3.BI AZL 89,63 H(A 269._4 5MA 120.37 ECC ,24034 INC .3742 Vl }0.058

LOP 70.07 VP 36.360 GAP 12.53 AZP 90.00 TAL 167.75 TAP 77.58 RCA 91 .44 APO 149.30 V2 55.138

GP -14.36 ZAL 71.?D ZAP 164.69 ETS 294.27 2A[ 131.37 ETE 192.73 ZAC 170.35 ETC 183.06 CLP-174.63

OLA 25.83 RAL 83.95 RAO 6567.7 VEL 11.757 PTH ?.03 VHP 8.540 CPA B.42 RAP 76.60 ECC 1.7773
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3154.05 -26.67 107.50 316.24 60.11 3 J9 55 2554.1 -27.76 99.01

3838.53 -11.36 151.53 311.00 63.89 ?3 59 26 3738.5 -14.78 144.53

2307.16 -29.O4 87.39 316.65 B?.56 5 1 45 2L_(37.2 -29.76 73.66

3660.65 -9.23 117.35 _09.83 61.44 24 51 33 3060.6 -12.97 130.56

2445.13 -34.13 55.39 317.15 87.95 6 51 25 1_45.1 -34.04 46.14

3595.45 -4.86 129.75 307.22 56.12 I 15 11 2995.4 -9.27 123.44

MIO-CO_SE EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

S6T 5543.? S(_ 504.6 ._3 142.B ST 929.3 SR 417.4 Ss ]Ol.J
RRT .5667 RRF .54)3 RTF .9235 CRT .4455 CR5 .0035 CST -.8899

S(,6 5566.1 R?3 .0206 RI3 .9736 LSA 985.6 MSA 395.5 SSA ?4.8

5(,1 5550.6 SC,? 415.2 THA 2.97 ELI 951.0 EL2 365.1 ALF 13,31

LAUNCH CATE MAR 1 1969 FLIGHT TIM£ 186.00 ARRIVAL CATE SEP 3 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -,00

RP 107.81 LAP -.IB

RC 189.959 GL 1.13

PLANETC_CENTRIC CONIC

C3 18,215 VHL 4.268

LNCH AZMTH LNCH TIME

90.00 3 6 17

90.00 22 46 41

100.00 4 48 57

I00.00 ?3 46 42

110.00 6 38 29

II0.00 0 17 35

OISTANCE 544.775

LOL 160.74 VL 26,165 GAL 4.46 A?L 89.62 HCA 273.06 SMA 120.11 ECC ,24609 INC .1841 VJ 30.058

LOP 73.29 VP 36._38 GAP 13.00 A?P 89.99 TAL 166.03 TAP 79.09 RCA 90.55 APO 149.67 V? 35.150

GP -13.95 ZAL 67.76 lAP 165.32 ETS 291.9J ?AE 131.44 ETE 192.42 ZAC 172.70 ETC 180.46 CLP-175.41

OLA 24.55 RAL 92,73 RAC 6567.7 VEL I|,815 PTH 2,09 VHP B.775 CPA 9.17 RAP 78.91ECC 1.2998

L-I TIME INJ LAT "INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM INJ 2 LAT INJ ? LONG

_90.44 -27.33 102.97 321.20 82.29 3 57 48 ?490.4 -78.12 94.39

3938.26 -B.31 157.28 314.96 62.83 23 52 19 3338.3 -11.89 150.42

2759.44 -29.41 76.89 321.48 84.37 5 34 57 7159.4 -29.87 70.11

3744.49 -6.47 147.04 313.96 60.75 24 49 7 3144.5 -I0.32 135.37

2416.75 -34.18 53.17 321.79 69.26 7 18 46 1816.7 -33.90 43.94

3659.95 -2.40 133.12 511.45 55.39 I 16 35 3059.9 -6._6 126.68

OIFFERENTIAL CCRRECTIONS MIO-CCURSE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

TOE .0437 TRA ?.1956 TC3-5.3005 BAU 1.2915 SGT 5565.4 54,R 500.0 S(,3 138.9 ST 983.3 SR 408.1 SS 322.0

ROE ._935 RRA .1742 RC3 -.1790 FAU .02141 RRT .5562 RRF .5322 RTF .926I CRT .2470 CRS .1145 CST -.9315

FOE -.0951 FRA ,9129 FC3-1.0174 6,'%° 17940 SGB 5587.8 R_3 .0177 R13 .9261 LSA 1033.0 MSA 411 .7 $$A ?2.5

BOE ._317 BRA 2.?025 BC3 5._035 FSP -463 5(,1 5572.4 5(;2 4J 5.0 THA _.86 ELI 980.4 EL2 393.0 ALF 6.96

LAUNCH DATE MAR 1 1969 FLIGHT TIME 183.00 ARRIVAL CATE SEP 5 1969

HELIOCENTRIC CONIC

RL |48._4 LAL -.00 LCN_ 160.24 VL 26,139 GAL

DISTANCE 550.165
5.14 AZL 90.01NCA 276,26 5MA 119.85 ECC .25237 INC ,DO00 Vl 30.058

RP I07.78 LAP .O! LOP

RC 191.786 GL -.04 GP
PLANET(_ENTRIC CONIC

C3 19.864 VHL 4.457 0LA

LNCH AZMTH LNCH TIMIE L-[ TIME [NJ LAT

90.00 3 40 ?5 3041.40 -27.73

90.00 ?2 41 3 4028.16 -5.48

I(30.00 5 19 49 27,2_.90 -29.63

_oo.00 23 44 20 3823.89 -3,81
llO.O0 7 4 32 2393.27 -34.18

IIO.O0 0 ?0 ? 3724.29 .06

01FFERENTIAL C_RECTIONS

TOE -.1136 TRA 2.5099 TC3-4.8699 BAU 1,2940

ROE .3031 RRA .1912 RE3 -.1608 FAU .01991

FDE -.1384 FRA .9637 FC3 -.8677 BSP 1BO68

BOE .3237 ORA 2.5172 BC3 4.8726 FSP -453

76.5? VP _.816 GAP 13.45 AZP 9().[)0 TAL 164.3) TAP _.61RCA _9.60
-13.58 ZAL 64.45 ZAP 165.90 ET$ 289.30 ZAE 131.55 ETE 192.12 ZAC 175.04

APO 150.10 V2 35.161

ETC 175.46 CLP-176.19

23.28 RAL 96.30 RAO 6567.8 VEL 11.805 PTH 2,11 VHP 9.029 CPA 9.85 RAP 81.2_ ECC 1.3269

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

99.43 326.0_ 84.02 4 3! 6 244|.4 "2_.27 ':=_.8|
162.37 319.0_ 62.18 23 48 II 3428.2 -9.16 155.62

76.05 326._1 85.85 6 5 10 21L>0.9 -29.89 67.?5

146.44 318.10 60.33 24 48 4 3223.9 -7.73 139.85
51.34 326.39 90,35 7 44 26 1793.3 -33.76 42.17

136.48 315.69 55.62 1 22 6 3124.3 -4.43 I10.27

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

_T 5585.9 .$G_ 493.9 S_3 135.2 ST 1071.7 SR 397.8 SS 345.?

RRT .5456 K'RF .5206 RTF -9290 CRT .0663 CRS .?086 CST -.9599

S_B 5607.7 R'?3 .01)l R13 .9291 L5A 1172.3 MSA 407.5 55A ?0.5

SGI 559?.5 SG2 413.5 THA 2.78 ELI I072.1 EL2 396.8 ALF 1.63

2011



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH CATE MAR | 1969

HEL IO(:ENTRIC CONIC

RL 14_,24 LAL -.00

RP J07.75 LAP .20

RC 195,588 GL -1.12

PLANe TOCENTRIC CONIC
C3 21,837 VHL 4.673

LNCH AT'NTH LNCH TIME
90.00 4 10 59

9(?.00 22 37 16

I00,00 5 48 1

lO0.O0 23 42 55

110.00 7 28 51

II0.00 O 22 30

FLIGHT TIE 190,00 ARRIVAL CATE SEP 7 1969

01 STANCE 555,49}

LOL 160,24 VL 26,094 GAL 5,86 AZL 9_.20 HE4 279,50 SMA 119,59 ECC ,2597.3 INC ,2006 v! 30.058

LOP 79,14 VP 36,794 GAP 13,93 AZP 90,03 TAL ]62,65 TAP 92,15 RCA 88,_9 APO J50,60 V2 35,172

GP -13.25 ZAL 61,29 ZAP 166.42 ETS 286.43 ZAE 131.64 ETE 191.85 ZAC 177.27 ETC 162.17 CLP-176.98

CLA 22,03 RAL 99.66 RAO 6567.9 VEL 11,967 PTH 2.13 VHP 9.!E33 0PA 10.45 RAP 83.61 ECC 1.3594
L-I TIME IN| L4T INJ LONG IN| RT ASC IN| A2_4TH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

3002,92 -27.97 96,64 3}0.73 85,40 5 J 2 2402,9 -28.32 87.99

4112.05 -2.80 167.07 323,12 61.81 23 45 48 3512,1 -6.55 160.40

2690,07 -29.76 73.76 3110.67 87.05 6 32 51 2090,1 -29,85 64.96
3900.13 -1,23 150,63 322.25 60.1] 24 47 55 .3_0.| -5,20 144.O9

2374.60 -34.16 49.88 3}0.94 91.21 8 8 25 1774.6 -33,62 40.68
3788.37 2.51 139.82 319.92 55,90 I 25 39 3188.4 -1.99 133.62

01FFERENTIAL CORRECTIONS
TOE -.2783 TRA 2.8411 TC3-4.4293 8AU 1.2938

ROE ,3087 RRA ,2_2 RC3 -.1426 FAU .01844

FOE -.1797 FRA 1.0153 FC3 -.7310 8SP |8174

BOE .4156 BRA 2.8487 BE3 4.4316 FSP -443

LAUNCH 0ATE MAR I 1969

HELIOCENTRIC CONIC

RL |48,2a LAL -.00 LOL 160.24 VL

RP 107.71 LAP ,39 LCP 82.97 VP

RC 195.366 GL -2,10 GP -|2,93 ZAL

PLANETO(ENTRIC CONIC
C3 24,183 VHL 4,918

LNO-I AZMTH LNCH TIME

90.00 4 38 39

90.00 22 34 41

lO0.O0 6 13 51
IO0,O0 23 42 I0

110.00 7 51 27

J10.00 0 24 59

0 IF'FERENTIAL CCRRIEC TI ON5

TOE -.4506 TRA 3.1905 TC3-3,_? 0AU 1.2g09

ROE ,3151 RRA ,2252 RE3 -,1248 FAU .01700

F0E -.2195 FRA 1,0682 FC3 -,6085 85P 18266

80E ,5499 BRA 3.1985 8C3 3.99_7 FSP -433

NI0-COURt_E: E_CUTION ACCURACY ORBIT CETERMINATION ACCURACY

SCaT 56OI.2 S_ 486.7 S_3 131,6 ST 1184.3 SR 387,4 SS 369.4

RRT ,5347 RRF ,5095 RTF .9321 CRT -,0773 CRS .2809 CST -.977!

S_ 5622,3 R23 .0099 R13 .9321 LSA 1238.9 MSA 392.2 SSA 18.9
_I 5607,3 S(;2 410,8 THA 2,67 ELl 1184.8 EL2 386,| ALF J78,38

FLIGHT TIME 192,00 ARRIVAL CATE SEP 9 1969

0 ISTANCE 560.750

26.049 GAL 6,63 AZL 90,40 W,(A 282.73 SMA 119,35 ECC ,26672 INC .3985 V| 30.058
}6.772 GAP J4.45 AZP 90.09 TAL 160.99 TAP 83,72 RCA 87.51 APO 151.18 V2 35.182

58,30 ZAP 166.88 ET$ 283.28 ZAE 131.72 ETE 191.60 ZAC 178,70 ETC I01.56 CLP-177.77

OLA 20,8| RAL 102.81 RA0 6568,0 VEL 12,063 PTH 2.16 VHP 9,601 0PA 10.99 RAP 85.98 ECC 1.3980

L-I TIME INJ LAT IN| LONG INJ'RT A,SC IN| A_MTH IN| TIME PO CST TIM IN| _ LAT IN| 2 LONG

2972,94 -28.12 94.46 335.36 86.49 5 28 12 2372.9 -28.31 85.80

4191,71 -.23 171.52 321,25 61.68 23 44 32 3591.7 -4.01 164.88

2665.99 -29.83 71.98 335.45 87,98 6 58 17 L:_66.0 -29.79 63.17
3973.89 1.27 154.67 326.42 60.13 24 48 24 3373.9 -2.71 148.15

2360.60 -34.14 48,79 335.46 91.86 8 30 48 1760,6 -33.50 39.60

3852,0fi 4.93 143.16 324,J4 56.13 I 29 11 3252,1 .45 156.94

MI0-COURS_ E--WECUTI_AC(URACY ORBIT 0(TERMiNATION ACCURACY

SGT 5612.2 SrvR 478.2 SG3 |28.0 ST 1308.8 SR 376.7 SS 393.7

RRT .§2_,6 Rf_F ,4986 RTF .935:_ CRT -,1863 CRS .3366 CST -.9867

,._ 5632.5 Aw'd3 .0074 RI3 ,9352 LSA 1367.5 MSA 373.3 SSA 17,5

SGI 5617.8 sr_2 407.0 THA 2.57 ELI |310.8 EL2 369.6 ALl:" 176.66

FLIGHT TIE 194.00LAUNCH CATE M&R | 1969

HELIOCENTRIC CONIC 01STANCE 565,923

RL 148.24 LAL -,0O LOL |60,24 VL 26,(]06 G&L 7,43 AZL 90,60 HCA 285,96 SMA |19,|0 EC( ,2?492 INC ,6016 VJ 30,058

RP I07,68 LAP .58 LOP 86.20 VP 36,75| GAP 15,00 ATP 9_.17 TAL 159,36 TAP 85.32 RCA 86,36 APO 151.84 v2 35.192

RC 197.118 GL -2.99 GP -12.65 ZAL 55.47 ZAP 167,27 ETS 279,87 ZAE 131.78 ETE 191.36 ZAC 177.3J ETC 39.49 CLP-178.SB

PLANE TOCENTR [C CONIC
C3 26.960 VHL 5.192 CLA |9,65 RAL |05,74 RA0 6568,1 VEk 12.179 PTH 2.19 VHP 9,925 0PA 11.47 RAP 88.37 ECC 1.4437

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| A2_4YH IN| TIME PO CST TIM IN| 2 LAT INJ 2 LCNG

90.00 5 3 49 2950,22 -28.20 92,8| 339.91 87.31 5 52 59 2350.2 -28.27 84.14
90.00 22 32 55 4268.11 2,24 175.78 331.39 61.76 23 44 3 3668.| -1.56 169.15

1OO.00 6 37 32 2648.00 -29'87 70,64 339.98 88.69 7 21 40 2048.0 -29.73 61 .84
I00.O0 23 41 53 4045.56 3.70 158.61 330,58 _.32 24 49 19 3445.6 -.28 152.09

I10.00 8 12 26 2351.11 -34,12 48,05 339.94 92,29 8 51 37 1751.1 -33.4Z 38.88

ARRIVAL OATE SEP 11 1969

110.00 0 27 25 3915.21 7.32

01rFERiENTIAL CORRECTIONS

TOE -.6271 TRA 3,5631 TC3-3,5572 BAU 1,2827

ROE .3228 RRA .2421 RE3 -.I073 FAU .01553

FOE -.2567 FRA 1.12_8 FC3 -.4987 BSP 18253

BOE .7053 BRA 3,5713 BC3 3,5588 FSP -4_

LAUNCH OATE MAR I 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00 LOt.. irw_.24 VL 25,_3 GAL

146,_0 328,35 56,52 1 32 40 3315.2 2,86 140,24

MI0-C_E_CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,%T 5617.3 SGR 468,8 5(;3 124.7 ST 1435.2 SR 366.3 SS 417.0
RRT ,5124 RRF .4883 RTF .9384 CRT -.2655 CRS .3774 CST -,9921

Sr_ 5636,8 Ft2_ ,ODSB RI3 ,9384 LSA 1497.3 MSA 354.6 5SA 16.4

SGI 5622,4 SG2 402.2 THA 2.46 ELI 1458.7 EL2 352.3 ALF 175.8_

FLIGHT TIME 196,00 ARRIVAL OAI_ SEP 13 1969

RP 107.66 LAP .77 LCP

RC 198.846 GL -3.79 GP

PLANETOCENTRIC CONIC
C3 30.240 VHL 5.499 0LA

DISTANCE 570.997

8.29 AZL 90.81 HCA 289.19 SMA 118.86 ECC .28390

89.43 VP 56.729 GAP 15.60 AZP 90.27 TAL J57.76 T_P 86.95 RCA 85.12
-12.39 ZAL 52.B2 ZAP 167.60 ETS 276.19 ZAE 131.82 ETE |9|.13 ZAC 175.11

18.53 RAL I08,47 RA0 6568.2 VEL 12.313 PTH 2.22 VHP 10,278 0PA I|.B7

LNCH AZMTH LN_H TIME L-J TIME IN| LAT IN| LONG IN| RT A_C INJ AZNTH IN| TIME _ CST TIM

90.00 5 26 44 2933.68 -28.25 91,61 344.40 87.91 6 15 38 2333,9

90.00 22 31 45 4341.78 4,60 179.90 335,53 62.03 23 44 7 3741.8

lOO.O0 6 59 15 2635.55 -29.88 69.71 344.45 89.17 7 43 11 2035.5

I(30.00 23 41 55 4115,34 6.04 162.47 334,74 60,67 24 50 31 3515.3

JlO,O0 8 3| 49 2345,94 -34.10 47.64 344,37 92.53 9 JO 55 1745.9

110.00 0 29 46 3977.72 9.65 149.83 33_,54 57.05 1 36 4 3377.7

01FFERENTIAL CORf_ECTION5 MI0-C(_JR,_ EY_CUTION ACCURACY

TOE -.8153 TRA 3.9528 TC3-3.j478 BAU 1,2731 SGT 3619.2 _ 457.8 S_3 121.4

ROE .3312 RRA .2581RC3 -.0912 FAU .01417 RRT ,5000 RRF .476_ RTF ,9420

FEE -.2942 FRA 1.1797 FC3 -.4058 BSP 18333 SG6 5637.8 R23 ,0040 R13 .94L_

BEE .8800 8RA 3,9612 BE3 3.1492 FSP -410 ,_,1 5623.9 SG2 396.2 THA Z.34

INC .8112 v| }0.058

AFO 152,61 V2 35.?O1

ETC 25.91 CLP-179.39

RAP 90.76 ECC 1.4977

IN| 2 LAT INJ Z LONG

-28.24 _2.95

• 82 173.26

-29.68 60.92
2.08 155.92

-33.37 38.4_

5.24 143.52

ORBIT OETERMINATION ACCURACY

ST 1559.0 SR 355.4 SS 439.9

CRT -,3283 CRS ,41_6 CST --9952

LSA 1623.9 MSA 336.2 $$A 15.4

EL| J563,6 EL_ 334.7 ALF 175,51

L'_12



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH DAT[ MAR | 1969 FLIGHT TIME 198,00 ARRIVAL C4TE SEP 15 1969

HELIOCENTRIC CONIC 01STANCE 575.954

RL 148.24 LAL -.00 LOL 160.24 VL 25,920 GAL 9,21 AZL 9J.03 MCA

RP J07.63 LAP .95 LOP 92.66 VP 36.707 GAP 16.26 AZP 90.39 TAL

RC 200.549 GL -4.51 CP -12.15 ZAL 50.34 ZAP 167.85 ETS 272.25 ZAE

PLANE TOCENTRIC CONIC

C3 34.]10 VHL 5.840 CLA 17.48 RAL 110.99 RAD 6568.3 VEL 12.469 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 5 47 40 2973.2! -28.27

90.00 22 31 0 4413.07 6.86

100.00 7 19 9 2628.15 -29.89

100.00 23 42 11 4183.37 8.29

llO,O0 6 49 43 2344,8] -34.10

lJO.O0 0 32 3 4039.45 11.9I

CIFFERENTI4L CORRECTIONS

TDE-l,OJ20 TRA 4,3655 TC3-2.7009 _AU 1.2595

R13E ,3406 RRA ,2732 RC3 -,0763 FAU ,0)284

FOE -.3310 FRA 1.2_80 rE3 -.3260 8SP 18393

BeE 1.O678 8RA 4.3740 8C3 2.7620 FS8 -400

292.42 SMA 118.63 ECC .29378 INC 1.0295 Vl 30.058

J56,19 TAP 88.62 RCA 8}.78 APO 153.48 v2 35.209

J31.85 ETE 19_.92 ZAC /72.81 ETC Z0.89 CLP 179.77

2.26 VHP 10.663 DPA 12.22 RAP 93,15 ECC 1.5614

INJ LONG INJ RT AS( INJ A_MTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90.83 348.82 88.30 6 }6 23 2323.2 -28.21 82.17

I83.92 339.66 62.46 23 44 33 3813.1 3.12 177.24

69.16 348.86 89.46 8 2 58 2028.J -29.64 60,37 •

166.27 338.89 61.18 24 51 55 3583.4 4.38 159.66

47.56 348.77 92.58 9 28 47 J744.8 -33.]6 38.39

153.18 336.72 57.72 | 39 23 3439.5 7.57 146.78
MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

`%T 5616.6 `%R 445.6 ._,3 118.2 ST 1676.2 SR 344.6 SS 462.0

RRT ,4865 RRF ,4647 RTF ,9458 CRT -,3772 CRS ,4412 CST -,9970

SGB 5634.2 R23 .0027 R|3 .9458 LSA |743,5 MSA 319.1 SSA J4.5

`%1 5620.8 ,%2 389.0 THA 2.22 ELI 1681,4 EL2 318.1 ALF 175.40

LAUNCH DATE MAR I 1969 FLIGHT TII,( _.00 ARRIVAL DATE SEP 17 1969

HELIOCENTRIC CONIC

RL 148,24 LAL -.O0

RP 107.60 LAP 1.13

RE 202.227 GL -5.16

PL4NETOCENTRIC CONIC

C3 38.678 VHL 6.219

LNCH AZMTH LNCH TIME
90,00 6 6 44

90.00 22 30 34

I0(3,00 7 37 23

JOO.O0 23 42 37

110.00 9 6 II

110.00 0 34 14

DISTANCE 580.773

LC_. 160.24 VL 25.879 GAL 10.19 AZL 91.26 HCA 295.66 SMA 118.40 ECC .30466 INC 1.2582 VJ _.058

LOP 95.90 VP _6.686 GAP |6.97 AZP 90.54 TAL J54.68 TAP 90.33 RCA 82.33 APO 154.48 V2 35.217

GP -||.93 ZAL 48.03 ZAP I68.0_ ETS _68.09 ZAE 131.84 ETE 190.71 ZAC 170.51 ETC 18.31 CLP 178.92

0LA 16.49 RAL 113.33 RAO 6568.5 VEL 12.651 PTH 2.30 VHP 11.087 0PA 17.50 RAP 95.53 ECC 1.6365

L-I TIME INJ LAT INJ LCNG INJ RT AS_ INJ A2'/4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2917.63 -28.28 90.42 353.I7 88.50 6 55 22 2317.6 -28.19 81.76

4482.16 9.02 187.86 343.77 63.04 23 45 16 3882.2 5.33 181.J2

2625.34 -29.89 68.96 353.L:_0 89.57 8 21 8 2023.3 -29.63 60.16

4249.67 10.44 ]70.0I 343.02 61.83 24 33 27 3649.7 6.60 16}.33

2347,51 -34,11 47,77 353.12 92,46 9 45 18 1747,5 -33,39 38,60

41OO,28 14,10 156,53 340,87 58,53 ! 42 35 3500,3 9.83 150.03

ORBIT CETERMINATION ACCURACY

ST 1783,8 5R 333,8 S5 483,3

CRT -,4156 CRS .4646 CST -.9981

LSA 1853.5 MSA 303.3 SS4 15.7

ELl 1789.4 EL2 302.7 ALF 175.42

DIFFERENTIAL CORRECTIONS

TOE-|.2162 TRA 4.8057 TC3-2,3984 8AU 1.2406

ROE .3510 RRA .2872 RE3 -.0626 FAU .01152

FOE -.3668 FRA 1.2996 FC3 -.2578 8SP 18437

BOE I.Z658 8RA 4.8143 8C3 2.3992 FSP -390

MIO-OC)URSE EXECUTION ACCURACY

,%T 5610.I ._ 432.2 ,%3 115.1

RRT .4718 RRF .4518 RTF .9497

`%8 5626.7 R23 .0019 RI3 .9497

`%I 3613.8 `%2 360.8 THA 2.09

LAUNCH DATE MAR 1 1969 FLIGHT TIME 202.00 ARRIVAL DATE 5EP 19 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 107.58 LAP 1.31

RC 203.880 GL -5.73

PLAP_.TOCENTRI( CONIC

C3 44.079 VHL 6.639

LNCH AZMTH LNCH TIME

90.00 6 24 8

90.00 22 30

100.00 7 54 1

I00.00 23 43 9

llO.O0 9 21 17
llO.O0 0 36 19

01STANCE 585.427

LOt. 160.24 VL ?5.839 GAL 11.25 A2L 91.50 HCA 298.89 SMA 118,18 ECC .31666 INC 1,4999 Vl 30.058

LOP 99.14 VP 36.665 GAP 17.75 AZP 9_.72 TAL 153.21 TAP 92.10 RCA 80.76 APO 155.6! v2 35.225

GP -11.73 ZAL 45.90 ZAP 168.11ETS ?63.72 ZA£ 131.81ETE 19(3.50 ZAC 168.?1ETC 16.75 CLP 178.05

CLA 15.56 RAL 115.49 RAD 6568.7 VEL 12.863 PTH 2.34 VHP 11.553 0PA 12.73 RAP 97.91

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT

2916.61 -28.28 90.35 357.45 88.54 7 12 44 2316.6 -28.19
4549.13 11.06 191.72 347.86 63.77 23 46 11 3949.1 7.44

2626.72 -79.69 69.06 357.49 89.52 8 37 48 20_6.7 -29.64

4314,26 12,49 173.7! 347,12 62,62 24 55 4 3714,3 8,73

2353.69 -34,J2 48,25 357.41 92,18 10 0 31 1753,7 -33,44

4160.05 16.70 159.90 345.00 59.48 1 45 39 3560.1 12.03

ClFFERENTI4L CORRECTIONS

TOE-1.4274 TRA 5.2766 TC3-2,0588 BAU 1,2136

ROE .3628 RRA .2998 RE3 -,0501 FAU .01016

FDE -,4014 FR4 1,3658 re3 -,1996 8SP 18373

80E 1.4728 8RA 5._851 _C3 2.0595 FSP -379

ECC 1.7254

INJ 2 LONG

81.69

184.90

60.26

166.94

39.07

153.77

ORBIT DETERMINATION ACCURACY

ST 1880.2 SR 323,3 55 503.8

CRT -,4463 CRS ,4833 CST -,9988

LSA 1951.9 MSA 288.8 SSA 13.0

EL1 1885.8 EL2 288.4 ALF 175.51

MI0-COUR,_ EXECUTION ACCURACY

,%T 5597.7 _ 417.8 ,%3 112.2

RRT ,4555 RRF ,4380 RTF ,9537

,%8 5613.3 R23 .0019 R13 .9538

,%1 5600.9 ,%2 371.7 THA /.96

LAUNCH DATE MAR I 1969 FLIGHT TIME _4.00 ARRIVAL CATE SEP 21 1969

HELIOCENTRIC CONIC

RL 148,24 LAL -,O0

RP 107.56 LAP 1.49

RC 205.508 GL -6.24
PLAMETOCENTRIC CONIC

C3 50.481 VHL 7,105

LN04 AZMTH LNCH TIME

90.00 6 39 56

90.00 22 30 19

I(30,O0 8 9 11

1OO.00 23 43 45

110.00 9 35 5

110.00 0 38 16

DISTANCE 589.882

LOI.. I(o0,24 VL 25.799 GAL 12.40 AZL 91.76 HCA

LOP 102,37 VP 36.643 GAP 18.61 AZP 90.93 TAL

GP -11.54 ZAL 43.93 ZAP 168.12 ETS 259.18 ZAE

302.i2 SMA 117.97 ECC .32996 INC 1.7572 Vl 30.058

151.81 TAP 93.93 RCA 79.05 APO 156.90 V2 35.23?
131.74 ETE 190.30 ZAC 165.94 ETC 15.71 CLP 177.15

OLA 14.69 RAL 117.46 RAO 6568.9 VEL 13.109 PTH 2,39 VHP 12.069 OPA 12.90 RAP 100.76

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PC) (ST TIM INJ 2 LAT

2919.68 -28.28 90.57 1.65 88.43 7 28 36 2319.7 -28.20

4613.99 12.98 195.51 351.9! 64.61 23 47 15 40J4.0 9.46
263_,87 -29.89 69.44 1,69 89.32 8 53 3 2031.9 -29.66

4377,04 14,43 177,36 35I.I9 63,53 24 56 42 3777,0 10.76

2363.06 -34,14 48,_ 1.64 91.74 JO 14 28 1763.1 -33.53

4218,61 18,19 163.27 349.11 60.55 | 48 34 3618,6 14.13

DIFFERENTIAL CORRECTIONS

TOE-1.6534 TRA 5.7759 TC3-1.7515 8AU 1.1823
ROE .3755 RRA .3100 RC3 -.0392 FAU .00887

FOE -.4374 rRA 1.4350 FC3 -.1521 85P 18410

80E 1.6955 BRA 5.7843 8C3 1.7519 FSP -370

ECC 1.8308

INJ 2 LONG

81.91

188.60

60.64

170.50

39.79

156.51

ORBIT 0ETERMINATION ACCURACY

ST J967.3 5R 317.6 SS 5?4,7

CRT -.4742 CR$ .5020 CST --9997

LSA L:_341,5 MSA 274,6 SSA 12.3

ELI 1973.0 EL2 274.4 ALF 175.6I

MI0-COUR,_E EXECUTION ACCURACY

SGT 5582.0 SGR 402,0 `%3 109,4

RRT .4364 RRF .4214 RTF .9580

Sr_ 5596.5 R'Z3 .0017 RI3 ,9580

5(,1 5584.8 `%2 361.5 THA 1,81

2013



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE MAR l 1969 FLIGHT TIME 206.00 ARRIVAL C4TE SEP 23 ]969

HEL[C(ENTRIC CONIC

RL 148.Z4 LAL -,00 LC_- |E_].24 VL

RP |07.54 LAP 1.66 LL%° |05.6! VP

RE 207.111 GL -6.69 GP -11,36 ZAL

PLANE TC(ENTRIC CONIC

C3 5_.096 VHL 7.622

LNCH AZMTH LNCH TIME
90.00 6 54 15

gO.OO 22 3O 23

100,00 8 22 56
lO0.O0 23 44 23

liD.DO 9 47 39

110.00 O 40 5

DIFFERENTIAL CORRECTIONS

TCE-I.8906 TR4 6.3121 TC3-1.4704 BAU 1.1422

ROE .3896 RRA .3177 RC3 -.0296 FAU .00755

FOE -.4736 FRA 1.5097 FC3 -.1124 BSP I6419

_CE 1.9303 8RA 6._200 BE3 |.4707 FSP -36]

CISTANCE 594.094

25.?61 GAL 13.64 AZL 92.03 HCA 305.36 5MA

36.622 GAP 19.56 AZP 91.18 TAL 150.48 TAP

42.13 ZAP 1C_.03 ETS 254.52 7AE 131.63 ETE

117.16 ECC .34472 INC 2.0334 V? 30.058

95.84 RCA 17.17 APO 158.36 v2 35.23H

1_0.10 ZAC 163.69 ETC 14.97 CLP 176.?]

CLA 13.90 RAL 1J9.26 RAC 6569.I VEL 13.396 PTM 2.45 VHP 12.64! 0PA 13.01 RAP 102.58 ECC 1.956!

L,I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T JNJ Z LONG
2926,40 -28.26 91.06 5.76 88,1$ 7 43 I 2326.4 -28.22 82.40

4676.69 14.78 199.23 355.92 65.57 23 48 19 4076.7 11.36 192.23

2640.38 -29.88 70.07 5.8I 88.98 9 6 57 2040.4 -29.70 61.27
4437.93 16.24 1_0.98 355.21 64.56 24 58 21 3837.9 12.68 173.99

2375.30 -34.17 49.94 5.80 91.18 10 27 15 1775.3 -33.62 40.73

4275.78 20.07 I66.64 353.17 61.93 I 51 21 3675.8 16.14 159.72

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(,T 5562,0 SGR 385.l 5G3 106.6 St 2043.l SR 302.0 SS 54S._

RRT .4143 RRF .4021RTF .9622 CRT -.4989 CR5 .5192 CST -.9995

S(,B 5575.3 R23 .OOL:M3 RI3 .962Z LSA 2120.2 MSA 261 .I 554 II .6

$61 5564.] _ 350,4 THA I .65 ELI _48.8 EL2 261 .0 ALF ]75.71

LAUNCH 0ATE MAR I 1969 FLIGHT TIME L)O8.O0 ARRIVAL CATE 5EP 25 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 107.53 LAP 1,82

RC _08.690 GL -7.09

PLANF" TOCENTR I C CONIC
C3 67,195 VHL 8.I97

LNO,_ AZMTH LN(t_ TINE

90.00 7 7 9

90.00 22 30 3!

100.00 8 35 2!

100.00 23 45 O
110.013 9 59 1

lIO.O0 0 4I 45

0IFFER£NTIAL CCRR1ECT ICN5

TDE-2.J4J] TRA 6.8890 TC3-J,_|54 _AU |.09L;_O

ROE .4051 RRA .3221 RE3 -.0_715 FAu .00618

FOE -.5J07 FRA j ,5_07 FC3 -,0796 OSP IBAJ]

BOE 2.|791 8RA 6,fl965 8C3 1,2156 F,_ ° -352

01STANCE 598.010

LO(. 160.24 VL 25.724 GAL 14.99 AZL 92.33 /-/CA 308.60 SMA 117,56 ECC .36116 INC

LOP 108.86 VP 36.60J GAP 20.62 AZP 91.46 TAL |49.24 TAP 97.84 RCA 75.10 APO

GP -11.20 ZAL 40.50 ZAP 167.83 ETS 249.79 ZAE 131.47 ETE 189.90 ZAC 161.49 ETC

0LA 13.17 RAL |20.90 RAO 6569.3 VEL 13.73l PTH 2.51 VHP 13.280 DPA 13.08 RAP 104.86 ECC 2.1059

C-I rl_ [NJ CAT INJ COl_ INJ RT A_ INJ a|UTH INJ Tlt_ t_3C5T TIM INJ _ LATINJ _ CONe

2936.33 -28.24 91.79 9.76 87.82 7 56 5 2336.3 -28.24 83.13

4737.09 16.45 L_2.89 359.85 66.62 23 49 29 4137.| 13.14 195.76

2651.89 -Z9.86 70.93 9.82 88.53 9 19 33 _05J.9 -29.74 62.13
4496.77 I7.93 |84,53 359,17 65,67 24 39 57 3896.8 14.49 177.42

2390.09 -34.I8 51,09 9,86 90.49 |0 38 5| ]790.| -33.73 41 .88

4331.33 21.82 169.99 357.18 63.01 I 53 56 373|.3 18.03 162.92

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5_T 5537.6 SGR 367.3 SG3 104.0 5T 2108.I SR 291.5 S5 567.7

RRT .3883 RRF .3790 RTF .9665 CRT -.5220 CR5 .5360 CST -.9997

SGB 3549.B R23 .0023 RJ3 ,9665 LSA 2JBB.5 MSA 248.1 SSA |J.O

SGJ 5539.4 ._,2 338.3 THA 1.48 ELI 2113.7 EL2 248.0 ALF 175.81

2.3329 Vl 30.058

160.02 v2 35.243

14.43 CLP 175.23

LAUNCH DATE MAR _ 1969 FLIGHT TI_ _°lO.DO ARRIVAL CATE SEP 27 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP |07.5| LAP 1.98

RE 210.244 GL -7.43

PLAN_TOCENTR[C CONIC

C3 78.125 VHL 8.839

LNCH AZMTH LNCH TIME

90.00 7 18 40

90.00 22 30 41

100.00 8 46 27

100.00 23 45 35

110.00 10 9 12

110.00 0 43 16

01FFERENTIAL CCRR£CTICN5

T02-2.4026 TRA 7.5165 TC3 -.983| 8AO 1.0270

RCE .4225 RRA .3_6 RE3 -.0246 FAO .00469
F0£ -.5482 FRA 1.68(33 FC3 -.0519 O:SP 183(3|

B0E 2.4395 _A 7.5234 8C3 .9832 FSP -342

DISTANCE 601.562

LOt. 160.24 VL 25.688 GAL 16.48 AZL 92.66 HCA 311.83 SMA 117.37 ECC .37954 INC 2.660_ Vl 30.058

LOP 112.10 VP 36.581 GAP 21.80 AZP 91.79 TAL 148.11 TAP 99,94 RCA 72.82 APO 161 .92 v2 35,248
GP -11.05 ZAL 39.04 ZAP 167.53 ET5 245.03 ZAE I31._6 ETE 189.69 ZAC 159.33 ETC 14.02 CLP 174.19

CLA 12.51RAL 122.36 RA0 6569,5 VEL 14,1_4 PTM 2:57 VHP 13.995 0PA 13.10 RAP 107.09 £CC 2.2_57

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) (ST TIM INJ 2 LATINJ 2 LONG

2949.10 -28,20 92.72 13.64 87.35 8 7 50 2349.1 -28.27 84.06

4795,03 |7.98 206,45 3,70 67,75 23 50 36 4195,0 J4._0 J99.2J

2666.02 -29.83 71.98 J3.71 87.98 9 30 53 2066.0 -29.79 63.17

4553,33 19.48 188.02 3.04 66.87 25 I 29 3953.3 |6.18 J80.78

2407.10 -34.18 52.4_ 13.82 89.71 IO 49 I9 1807.l -33.84 43.19

4385.0_ 23.44 173.32 I.|I 64.38 I 56 21 3785.0 19.80 166.07

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.9_T 5509.5 S_R 348.6 SG3 |01.5 ST 2161.0 SR 281.3 55 590.3

RRT .3_77 RRF ._5_6 RTF .9707 CRT -.5433 CR5 .5_2I CST -.999_
SGO 552:'0.5R23 .D034 RI3 .9707 LSA 2243.5 MSA 235.6 5SA I0.4

•_J 55J0.9 _2 325,5 THA 1,3_ ILl 2|66.5 EL2 _35.6 ALF 175.9J

LAUNCH OATE MAR I 1969 FLIGHT TIME 212.0(3 ARRIVAL 0ATE 5EP 29 1969

HELIOCENTRIC CONIC 01STANCE 604.657

RL 148.24 LAL -.00 LCL 160.24 VL _5.654 GAL 18.J2 AZL 93.02 H(._ 315.07 5MA II7.19 ECC .40017 IN( 3.0237 V|

RP 107.50 LAP 2.14 LOP 115.34 VP 36.561 GAP 23.13 AZP 92.|4 TAL 147.1I TAP I02.18 RCA 70.29 APO 164.09 v2

RE 21!.773 GL -7.73 GP -10.91ZAL 37.74 ZAP 167.1| ETS 240.30 ZAE 130.98 ETE 189.47 ZAC 157.23 ETC 13.70 CLP

PLAN£TOCENTRIC CONIC

C3 91.341 VHL 9.557 0LA ||.92 RAL 1_3.66 RAO 6569.8 VEL 14._4 PTH _.64 VHP |4._0| 0PA 13.0_ RAP 109.26 ECC 2.5032

LNCH AZMTH LNCH TIME L-I TIE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ _ LONG
90.00 7 28 5| 2964.33 -28.15 93.83 17.36 86.80 8 18 15 2364,3 -28.30 85.17

90.00 _E 30 _ _ I9.36 .209.91 7.4_ 66.93 _3 Jl 4I 4_50._ I6.33 Z0_.55

I00.00 8 56 15 2_2.44 -29.78 73.g_13 17.46 87,34 9 40 57 L_08_.4 -29.84 64,39

100.00 2_ 46 7 4607.37 L913.89 19|.4I 6.79 68.I_ 25 2 54 4007.4 17.73 J84,04

_10.00 10 18 12 2426.02 -34.17 53.90 17.63 88.83 lO 58 38 1826.0 -33.95 44.66

1|0.00 0 44 36 4436.56 24.92 J76.59 4,93 65,81 | 58 32 3836.6 _I.44 I69.|7

01FFERENTIAL CORRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-2.6863 IRA 8.|917 TC3 -.7772 BAU .949_ S{,T 5476.5 SGR 329._ $63 99.0 5T 2205.2 SR 271.2 55 615.Z

ROE .4418 RRA .3178 RE3 -.0090 FAU .003|3 RRT .3198 RRf: .3|68 RTF .9748 CRT -.566! CR5 ,5704 CST -.9998

FOE -.5889 FRA 1.7775 FC3 -.0297 B,_P 18290 ,_B 5486.4 R23 .0043 RI3 ,974_ LSA 2294.5 MSA 223.0 55A 9.8

80E 2.7224 BRA 8.1979 BE3 .7773 FSP -334 5GJ 5477.5 SG2 311.9 THA I.J0 ELI 2210.6 EL2 223.0 ALF 175.98

30.058

35.252

173.O9

20|4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH CATE NAR I I969 FLIGHT TIME 114.00 ARRIVAL GATE OCT 1 1969

HELIOCENTR|C CONIC

RL 148,24 LAL -.00 LOL 160.24 VL

RP 107.49 LAP 2,26 LOP 118.59 VP

RC Z13.276 GL -7.99 GP -I0.78 ZAL

PLANETOCENTRIC CC)NIC

C] 107.435 VHL I0.365

LNCH ATMTH LN_H TIId_

90.00 7 37 39

9O.00 22 30 56

100.00 9 4 44

1OO.OO 23 46 33
|JO.O0 tO 26 0

110.00 0 45 43

OIFFER1ENTIAL CORRECTIONS

TGE-2.9689 TRA 6.9275 TC3 -.5931 8AU .6519

ROE .4636 RRA .3068 RC3 -.0047 FAU .0OI40

F0E -.63_0 FRA 1.8854 FC3 -.0|13 6SP 16247

8OE 3.O246 BRA 8.9327 6C3 .593I FSP -326

DISTANCE 607.182

Z5.621 GAL 19.95 AZL 93.43 HCA 318.30 SMA 117.02 ECC .42339 IN( 3.4304 v! 30.088

36.54I GAP 24.64 AZP 92.56 TAL IA6.27 TAP 104.57 RCA 67.47 APO 166.56 v2 3§,255

36.63 ZAP 166.55 ETS 235.63 ZAE 130.62 ETE J89.24 7AC |55,21ETC 13.46 CLP 171.92

GLA J1.40 RAL 124.78 RAO 6570.1 VEL 15.125 PTH 2.72 VMP 15.715 GPA 13.03 RAP 111.35 ECC 2.768!

L-I TIME INJ LAT INJ LON0 INJ RT AS( INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2981.71 -28.08 95.10 20.91 86.17 @ 27 21 2381.7 -28.31 86.44

4902.44 20.61 213.23 |1.00 70.14 23 52 40 4302.4 17.72 205.75

2700.83 -29.72 74.56 21.03 86.63 9 49 45 2100.8 -29.87 65.76

4658.56 22.15 194.69 10.39 69.40 25 4 12 4058.6 19.15 187.18

2446.56 -34.13 55.50 21.27 87.89 |l 6 47 I846.6 -34.04 46.26

4485.60 26.25 179.78 8.61 67.28 2 0 29 3885,6 22.94 172.]9

MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 5439.1 SGR 309.3 SG3 96,7 ST 2238,7 SR 261.5 SS 642.3

RRT .2732 _ .2733 RTF .9786 CRT -.5894 CRS .5900 CST -.9999

S(,e 54A7.9 R'Z3 .0054 RI3 .9786 LSA 2334.2 MSA 210.7 SSA 9.3

SGI 5439.8 SG2 297.5 THA .89 EL1 2244.| EL2 210.7 ALF 176.03

LAUNCH DATE MAR I J969 FLIGHT TIME 216.00 ARRIVAL GATE OCT 3 1969

HELIOCENTRIC CONIC

RL |48.24 LAL -.00

RP lO7.48 LAP 2.42

RE 214.754 GL -8.21

PLANETOCENTRIC CONIC

C3 127.195 VHL 1J,_78
LNCH AZMTH LNCH TIME

90.OO 7 45 3

9(3.00 22 31 2

JOG.GO 9 lJ 53

IO0.O0 23 46 53

110.00 IO 32 34

JI0.00 0 46 37

DIFFERENTIAL CORECTIONS

TGE-3.3123 TRA 9.7322 TC3 -.4293 BAU .7_30

ROE .4884 RRA ._879 RC3 -.0016 FAU-.00060

FOE -.6782 FRA 2.0062 re3 .004! BSP 18185

B0£ 3.3482 BRA 9.7364 BC3 .4293 FSP -319

0ISTAN(E 608.981

LCL I60.24 VL 25.59I GAL 21.99 AZL 93.89 HCA 321.54 SMA I16.86 ECC .44964 INC 3.8921 Vi 30.O5_
LOP I2I.SA VP _6.522 GAP 26.35 AZP 93.05 TAL 145.61 TAP 107.15 RCA 64.31 APO 169.40 v2 35.258

GP -10.65 ZAL 35.69 ZAP 165.86 ETS 231.06 ZA£ 13(3.16 ETE I88.99 ZAC 153.28 ETC 13.28 CLP 170.64

0LA J0.95 RAL 125.7! RA0 65?0.3 VEL I5.765 PTH 2.80 VHP J6.756 0PA 12.96 RAP J13.35 ECC 3.0933

L-I TIME JNJ LAT INJ LONG INJ RT AS(: INJ AZNTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3(300.96 -27.98 96._0 24.24 85.47 8 35 4 2401.0 -28.32 87.85

4951.24 21.70 216.39 I4.38 71.35 23 53 33 4351.2 18.96 208.79

2720.92 -29.63 76.05 _A.39 85.85 9 57 I4 21L_0.9 -29.89 67.25
4706.51 23.27 I97.8! I3.80 70.68 25 5 J9 4106.5 2'0.42 190.18

2468.45 -34.06 57._1 24.72 86.88 Jl 13 42 1868.5 -34.1| 47.96

4531.7§ 27.43 182.85 I2.J0 68.75 2 2 9 3931.7 24.29 175.09
MIO-COURSE EXECUTION ACCURACY C_BIT 0ETERMINATION ACCURACY

SGT 5397.2 _ 289.4 S_3 94.5 ST 2261.6 SR 252.1 SS 672.4

RRT .2152 RRF .2183 RTF .9822 CRT -.6139 CRS .6112 CST -.9999

$C,B 5405.0 R_3 .0065 Rl3 .9822 LSA 2364.5 MSA 198.7 SSA 8.7

SGI 5397.6 SG2 282.6 THA .66 ELl 2267.0 EL2 198.6 ALF 176.05

LAUNCH 0ATE MAR I 1969 fLIGHT TIME 218,00 ARRIVAL 0ATE OCT 5 1969

HELIOCENTRIC CONIC

RL |48.24 LAL -.GO

RP 107.48 LAP 2.55

RC 216.204 GL -8.39

PLAN£TOCENTRIC CONIC

C3 151.679 VHL IZ.316

LNCH AZMTH LNCH TIME

90.00 7 50 58

90.00 22 30 59

IO0.O0 9 17 35

IO0.O0 23 47 3

110.00 lO 3748

110.00 O 47 15

OlFFERENTIAL CORRECTIONS

TC£-3.6565 TRAIO.6176 TC3 -.2838 BAU .5755

ROE .5171 RRA .2591RC3 .0(304 FAU-.00298

F0E -.7277 FRA 2.1426 FC3 .0|70 8SP 18019

BOE 3.6929 8RA10.6207 8C3 .2838 FSP -310

OISTANCE 609.854

LOL 160.24 VL 25.563 GAL 24.29 AZL 94.42 HCA }24.77 SMA 116.71 £CC .47940 INC 4.4247 VI 30,058

LOP 125.09 VP 36.504 GAP 28.3! AZP 93.62 TAL 145.|9 TAP 109.96 RCA 60.76 APO 172.66 V2 35.259

GP -10.53 ZAL 34.96 ZAP 165.00 ETS 226.62 ZAE J29.58 ETE 188.72 ZAC 15J.46 ETC 13.|6 CLP 169.26

GLA 10.59 RAL 126.45 RA0 6570.6 VEL 16.523 PTH 2.88 VHP 17.951 CPA I2.87 RAP 115.23 ECC 3.A962

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3021.87 -27.86 98.02 27.33 84.72 8 4! 20 2421.9 -28.30 89.38

4996.I8 22.65 219.34 17.51 72.54 23 54 15 4396.2 20.05 21|.64

2742.50 -29.51 77.64 27.50 85.02 J0 3 17 2142.5 -29.89 68.86

4750.78 24.23 2D0.75 16.96 71.94 25 6 14 4150.8 21.54 192.99

2A91.48 -33.96 59.00 27.92 85.82 IJ 19 I9 I891.5 -34.I6 49.76

4574.56 28.45 I85.77 15.35 70.20 2 3 30 3974.6 25.49 177.84

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5351.1 SGR 270.0 SG3 92.4 ST 2273.1 SR 243.4 SS 705.9
RRT .I428 RRf .1487 RTF .9855 CRT -.6395 CRS .6342 CST -.9999

,_B 5357.9 R23 .0077 RI3 .9855 LSA 2385.2 MSA 186.9 SSA 8,1

S_J 5351.2 SG2 267.3 THA .41 ELl 2278.4 EL2 186.7 ALF 176.06

LAUNCH GATE MAR I 1969 FLIGHT TIME _20.00 ARRIVAL _ATE OCT 7 1969

HELIOCENTRIC CONIC

RL 148.24 LAL -.00

RP 107.47 LAP 2.67

RE 217.629 GL -8.54
PLAMETC(ENTRIC CONIC

C3 182.311 VHL 13.502

LNCH AZMTH LNCH TIME

9O.O0 7 55 16

90.O0 22 30 48

100.OO 9 21 43

I(30.00 23 47 I

llO.O0 10 41 35

llO.O0 0 47 35

DIFFERENTIAL CORRECTIONS

TGE-4.030| TRAIJ.585I TC3 -.1574 BAU ._36

ROE .5506 RRA .2178 RE3 .0013 FAU-.DO583
FGE -.7829 rRA 2.2959 FC3 ,0277 BSP J7941

8OE 4.0675 8RA11.5872 8C3 .1574 FSP -304

OISTANCE 609.529

LOL 160.24 VL 25.538 GAL _6.91 AZL 95.05 HCA 328.00 SMA 116.58 £CC .51323 INC 5.0497 v! 50.058

LOP I28.34 VP 36.488 GAP 30.58 AZP 94._9 TAL 145,06 TAP II3,05 RCA 56.75 APO 176,4| V2 35.260

GP -10.40 ZAL 34.44 ZAP 163.96 ETS L_22.32 ZAE I_8.86 ETE 168.41 ?AC 149.78 ETC 13.08 CLP 167.72

DLA IO.32 RAL 126.96 RAO 6571.0 VEL I7.4_5 PTH 2.96 VHP 19.329 DPA 12.77 RAP 116.96 ECC A.OO04

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
_O44.29 -27.7I 99.64 30.12 83.92 8 46 0 2444.3 -28.26 91.02

5036.74 23.45 222.04 20.34 73.66 23 54 45 4436.7 20.99 214.24

2765.43 -29.37 79.33 30.32 84.14 IO 7 49 2165.4 -29.87 70.56

4790.83 25.05 203.44 19.81 73.13 _5 6 52 4190.8 22.50 195.57

2515.50 -33,82 60.86 30.83 84.73 11 23 31 1915,5 -34.18 51.63

4613.53 29.32 188.46 J8.29 71.58 2 4 29 4013.5 26.52 180.39
MIO-COURSE EXECUTION _CCURACY ORBIT 0ETERMINATION ACCURACY

S(,T 5298.4 $(.,R 251,9 SG3 90.5 ST 2274.2 SR 235.3 SS 744.3

RRT .051_ RRF .0595 RTF ,9885 CRT -.6676 CRS .6602 CST -.9999
5_B 5304.4 R_3 .0087 RI3 .9885 LSA 2398.0 MSA I75.1 SSA 7.5

_I 5298.5 SC2 25I .5 THA .J4 ELl 2279.6 EL2 174.8 ALF 176.02

2OJ5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. t968-69)

LAUNCH CATE MAR 2 J969

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 108.57 LAP .36

RC 61.981GL 1.51

PLANE TC(ENTRIE CONIC

C3 42.763 VHL 6.539

LNCH AZMTH LNCH T[M_
90.00 O 32 19

90.00 13 2 3

lOO.DO I 54 39
lOO,O0 14 22 24

110.00 3 3 1!

110.00 15 28 21

FLIGHT TIE 70.00 ARRIVAL CATE

OISTANCE 196,996

LOL 161.74 VL 28.320 GAL -1|.59 AZL 89.64 HCA 89.15 SHA 134.30 ECC .22579 INC .3555 Vl 30.0SO

LOP 250.39 VP 38,167 GAP -6.93 AZP 89.99 TAL 231.52 TAP 321J.68 RCA 104.D5 APO 164.56 v2 34.906

GP E1.65 ?AL 159.29 ZAP 37.36 ETS 331,53 ZAE 148.74 ETE 34,30 ?AE J22,18 ETC 149.66 CLP -31.21

OLA 2.14 RAL 1.14 RA0 6568.6 VEL 12.811 PTH 2.3] VHP 6.056 0PA 32.61 RAP 28.41 ?CO 1.7038

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ T|M[ PO C$T TIM INJ 2 LAT INJ 2 LONG

2469.49 -24.83 58,_0 236.32 104.07 I 13 28 1869.5 -22.65 50.30

4980.98 22.34 218.34 234.8! 72,13 14 25 4 4381.0 19.69 210.67

2203.91 -26.12 38,39 235.95 105.08 2 31 23 1603.9 -23.80 30.37

4721.79 23.61 198.82 234.35 71.11 15 41 5 4121.8 20.81 191.14

1983,J6 -29,61 20,47 234,78 107,92 3 38 14 1383,2 -26,87 12,35

4515.31 27.02 181.75 232.95 68.22 16 43 37 3915.3 23.82 174.05

MAY 11 196g

01rrERENTIAL CORRECTIONS
TOE -.1578 TRA -.3_5 TO3 .2_06 BAU .2109

ROE -.3253 RRA .3333 RC3 ,2394 FAU ,06522

FOE -.5854 FRA -,7727 FC3-I,3705 BSP 1399

B0£ .3615 0RA ,4751 BC3 ,3689 FSP -453

MI0-COURS( EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
56T 491.8 56R 514.4 563 166.3 ST 164.8 5R 298,3 $$ 289.9

RRT .2670 RRF -.5984 RTF -.3822 CRT .6447 ORS -.77_5 CST -.9684

568 711.7 R'_3 -.1286 RI3 -.6284 LSA 417.3 MSA 159.5 SSA 25.5
561 367.3 5G2 429.8 THA 49.71 ELI 319.9 EL2 117.5 4LF 67.14

LALR_CH DATE MAR 2 J969 FLIGHT TIME 72.00 ARRIVAL CATE MAY 13 1969

HCL I(XENTRIC CONIC

RL 148._7 LAL -.00

RP 108.60 LAP .17

RC 64.032 GL .72

PLANE TOCENTR I C CONIC
C3 41.904 VHL 6.473

LNCH 42HTH LNCH TIM[

90.00 O 38

90.00 12 34 1

100,00 2 0 23

100.00 I4 14 49
110.00 3 9 54

Ii0.00 13 21 48

0IFFERENTIAL CORRECTIONS

1"02 -.1566 TRA -.3rJ06

ROE -.3024 RRA .3508

FOE -,6871 FRA-.8594

80E .3405 BRA .4960

0ISTANEE 203.690

LCL 161.24 VL 28.395 GAL -11.48 AZL 89.83 PiCA 92,33 5HA 134.89 ECC .22157 INC .1673 Vl 30.050

LOP 253.57 VP _.213 GAP -6.17 AZP gO,0| TAL 232,50 TAP 324,82 RCA 105.01APO 164.78 v2 34.894

GP 23.06 ZAL I59,93 2AP 4J.2I ETS 333.77 ZAE 148.94 ETE 38.70 ZAC IL:_0.81 ETC 148.47 CLP -35.1 5

2434.67 -24.23

5005.57 L_,B4
2170.52 -25.51

4744.95 24.11

1952,97 -28,96

4535.26 27,51

TO3 ._672 8AU .2153

RC3 .2763 FAU .07146

FC3-1.4763 BSP 1441

8C3 ,3844 FSP -512

BLA I.J8 RAL .91 RA0 6568.6 V1EL 12.718 PTH 2.32 VHP 5.724 0PA 33.60 RAP 26.95 ?CO 1.6896

L-! TIME INJ LAT INJ ICING INJ RT A._( INJ AZMTH INJ TIME F_ C$T TIM INJ 2 LAT INJ 2 LONG
55.9_ 235.35 105.12 I I9 fi 1834.7 -21.97 48.01

219.97 234.52 72.79 14 17 27 4405.6 _0.27 212.74

36.10 234.96 106.14 2 36 34 1570.5 -23.05 78.17

_O0,_k5 234,08 71.77 15 33 54 4144,9 E1,39 197,6_

18.36 233.73 109,01 3 42 27 1353.0 -26.09 10.35

I83.09 232.73 68.87 16 37 23 3935.3 24.39 175.31

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

567 485.0 S_ 544.1 563 185.3 ST 167.3 _ 283.6 55 322._

RRT .2442 RRF -.6488 RTF -.3_76 CRT .6013 CRS -.7618 CST -.9620

568 728,9 R_3 -,1243 R13 -.6602 LSA 429.5 MSA 165.0 $$A 75,_

S_I 580.4 S(,2 440.9 THA 57.63 ELI 304.9 EL2 124.3 ALF 66.29

LAUNCH O_T£ M_R _ 1969

HELIOCENTRIC CONIC

RL 148.27 L4L -,DO

RP 108,64 LAP -.02

RE 66.131GL -.09

PLAMET(XENTRIC CONIC

C3 41,141 VHL 6.414

LNCH 4ZMTH LNCH TIME

90.00 0 _4 57

90.00 12 46 35

I00.00 2 6 24

100.00 14 7 49
110.00 3 14 55

llO.O0 15 15 48

FLIGHT TIME 74.00 ARRIV4L C_TE

OISTANCE Z10.349

L_I. 161.24 VL 28.458 GAL -11.38 AZL _0.02 HCA 95.50 SH_ 135.38 ECC ._1834 INC .0171 Vl 30,050

LOP 256.74 VP 38.249 GAP -5.44 42P 90.O0 TAL 233.31 TAP 328.8I RC_ 105.82 _PO 164.94 V? 34.883

GP 24,56 ?_L 160.42 ?AP 45.26 ET$ 335.94 ZAE 149.14 ETE 43.69 7AC 119.24 ETC 148.43 (LP -39.30

CLA ,24 RAL ,79 RAO 6568,6 VEL 12,748 PTH 2,32 VHP 5,428 CPA 34.57 RAP 25.21 EEC 1.6771

L-I TIM[ INJ LAT INJ LONG _ _NJ RT 4S_. INJ AZMTH INJ TIME PO _ TIM INJ 2 LAT INJ ? LONG

2401.0_ -Z3.61 53.65 234.56 106.10 I 24 58 1801,0 -21.18 45.82

5029.97 23.32 221.59 234.39 73.47 14 I0 ?5 4430.0 20.84 213,80

2138.25 -24.88 3_.91 734.14 107.13 2 42 3 1538.3 -27.30 26.06

4767.95 24.59 201.90 233.96 72.44 15 27 17 4167.9 21.96 194.09

1923.83 -28.29 |6.35 232.86 110.03 3 46 58 1323._ _25.30 8.45

4555.14 28.00 104.44 232,65 69.53 16 31 43 3955.1 24.95 176.59

MAY 15 1969

0IFFERENTIAL CORRECTIONS MIO-COUR,_ EXECUTION ACCURACY ORBIT CETERMINATION _CCURACY

TOE -.1575 TRA -.3671 TO3 .747| BAU .2211 ,$_T 477.3 SCR 578,9 SG3 205.6 ST 172.0 SR ?66.0 SS 357.0

ROE -.2760 RRA .3694 RC3 .317I FAU ,07801 RRT ._005 RRF -.6967 RTF -.2546 CRT .5482 ORS -.7424 CST -.954_

FOE -.8002 FRA -.9480 FC3-1.6416 BSP 1573 SG8 750,3 R23 -.1004 RI3 -.6994 LSA 445.5 MSA 169,4 SSA ?5.5

BeE .3178 _RA .5_8 8C3 .40_ FSP -581 561 598.9 SG2 452.0 THA 67.05 ELl 287.4 EL2 133.1 ALF 64 ,69

LAUNCH 04TE MAR 2 1969 FLIGHT TIME 76.00

HELIOCENTRIC CONIC 01STANCE 216.971

4RRIVAL CATE MAY 17 1969

RL 148.27 LAL -.00 LOL 161.24 VL 28.508 G_L -11.29 AZL 90.21H(_ 98.68 5_4A 135.78 E(( .21553 INC .2104 Vl 30.050
RP 108.67 L4P -.21 LOP _59.92 VP 38.277 GAP -4.75 AZP 89.97 TAL 233.96 TAP 332.63 RCA IO6.51 APO 165.04 v? 34.873

RE 68.774 GL -,93 GP 26,12 ZAL 160,78 2AP 49,50 ETS 338,08 2AE 149,27 ETE 49,27 2A_ 117.46 ETC 148.56 CLP -43.67

PLANETOCENTRIC CONIC
C3 40.4_3 VHL 6.36(_ OLA -.68 RAL .77 RA0 6568.6 V[L 12.721 PTM 2.31 VHP 5.169 0P4 35.49 RAP 23.18 E(C J.6657

INJ LONG INJ RT A_ INJ AL_MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

51,46 233.92 107.02 I 31 10 1768.2 -Z0.43 43.71

223.L>Z 234.39 74.16 14 3 56 4454.2 21.38 215,37

31.80 233.49 108.06 2 47 50 1506.9 -21.54 24.04

L)03.44 233,98 73,13 15 21 12 41_.8 27.50 195,57
14.42 232.15 110.99 3 51 50 1295.5 -24.5I 6.63

185.79 232.72 70.21 16 26 34 3974.9 25.50 177,87

MIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 471.2 5_ 618.2 SO3 226.0 ST 181.8 SR 246.2 SS 391.4
RRT .1251RRF -.7399 RTF -.|508 CRT .4887 ORS -.7135 C$T -.9488

S_B 777.3 R_3 -.0594 R13 -.7398 LSA 465.3 NSA 172,3 55_ 25.4

SOl 624.6 $G2 462,8 TH4 77.77 ELI 269.6 EL2 144.8 4LF 61.12

LN(.H AZMTH LN_ 71ME L-I TIME INJ LAT

90.00 0 31 42 2368.23 -2_.98

90.00 12 39 42 5054.2_ 23.78

I(30.00 2 12 44 2106.86 -24.23

10(3.00 14 I 21 479_.82 25.05

110.00 3 20 15 1895.50 -27.62

110,00 15 10 I9 4574.95 28,46

01FFERI[NTIAL CORRECTIONS

TOE -.1639 TRA -.3910 TO3 .2170 BAU .2277

ROE -.2468 RRA .3879 RE3 .3(:,0_ FAU .08454

FOE -.9191FRA-I.0309 FC3-1.8092 BSP 1600

BOE .2963 8RA .5507 BC3 .4210 FSP -647

2016



JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 4, 1968-69

LAUNCH OAT[ NAR 2 I969 FLIGHT TINE 78.00 ARRIVAL CATE MAY 19 2969

HELIOCENTRIC CONIC DISTANCE ZZ3.556

RL 148.Z7 LAL -.00 L_ 16I.E4 VL 26,547 GAL -1J.19 AZL 90.40 HCA IDI.85 S_A

RP 108.70 LAP -.40 LOP 263.09 VP 56.296 GAP -4.10 AZP 69.92 TAL 234.45 TAP

RC 70.456 GL -!.80 GP 27.74 ZAL 161,0I ZAP 53.90 ITS 340.27 ZAE 149.25 £TE

PLAN[TOCENTRIC CONIC

C3 39.825 VHL 6.31| OLA -1.59 RAL .85 RAD 6568.5 VEL 1Z.696 PTH 2._1 VHP

LNEH AZNTH LN(H T|H[ L-I TII4E IN! LAT IN! LC_ IN! RT AS( IN! AZMTH

90.00 0 58 46 2336.09 -22.32 49.33 235.43 107.89

90.00 I2 33 18 5078.43 24.22 224.86 234.52 74.87

100,00 2 19 23 2076.08 -25.57 29.76 232.98 108.94

I00.00 13 55 23 4813.67 25,49 205.00 234.13 73.64

I10.00 3 25 56 1867.75 -26.93 |E.56 231.60 1J1.90

II0.00 15 5 19 4594.77 28.91 187.16 232.91 70.91

DIFFERENTIAL CCRR_CTION5 MZO-COJRSE

TOE -.1753 TRA -.4212 TC3 .1776 6AU .2366 5GT 47|.|

R0£ -.2145 RRA ,4058 RC3 .4074 FAU .09090 RRT .0J68

FOE-I.0429 FRA-I.IO59 FC3-1.9762 g,9_° 1710 SG_ 812.5

BOE .2770 8RA .5849 BC3 .4444 FSP -715 5{,I 662.0

116,0@ ECC ,2I]06 INC .4043 V! 30.050

556.30 RCA |07,09 APO 165.08 V2 34.862

55.41ZAC 115.51 [TC 148.86 CLP -48.27

E_ECUTION ACCURACY

SGR 661.9 SG3 246,3

RRF -.7781RTF -.0179

R_3 -.O085 R13 -,7780

S(12 471.0 THA 88.61

4.946 0PA 36.37 R4P 20.89 ECC 1.6554

|NJ TIH[ PO CST TIN IN! 2 LAT IN! Z LONG

I 37 45 I736.J -19,67 41.66

13 57 56 4478.4 2J.91 216.95

2 53 59 I476.1 -20.77 22.08

15 15 36 4213.7 23,03 J97.06

3 57 4 1267.8 -25.71 4.87

J6 2I 54 3994.8 26.03 179.I6

ORBIT DETERNINATION ACCURACY

5T 196.4 SR 224.5 55 425.8

CRT .4177 CRS -.6703 CST -.9445

LSA 489.4 NSA 173.6 SSA 25.3

ELl 252.6 EL2 158.5 ALF 53,91

LAUNCH OATE MAR Z |969 FLIGHT TINE BO.O0 ARR|VAL 0ATE M4Y El 1969

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 108.73 LAP -.58

RC 72.672 GL -2,70
PLANETOCENTRIC CONIC

C3 39,239 V_ 6.264

LN(J_ AZMTH LNCH TINE

gO,OO 1 6 13

90.00 12 27 19

JOO.OO 2 26 24

IO0.O0 J3 49 49

IJO.O0 3 31 59

1J0.00 15 0 44

OISTANCE 2_0.103

LCL J61.24 VL 28,575 GAL -11.10 AZL 90.60 HCA 105.02 SMA J36.31 EC( .21086 _N( .6021 Vl 30,050

LOP 266.26 VP 38.309 GAP -3.48 AZP 89.84 TAL 234.80 TAP 339,81RCA |07.57 APO 165.05 V2 34.853

GP 29.39 ZAL 16J.09 ZAP 58.44 ETS 342.54 ZAE J49.02 ETE 62.02 ZAC 113.39 £TC 149.35 CLP -53.08

0LA -2.49 RAL 1.04 RA0 6568.5 VEL J2.673 PTH 2._O VHP 4,758 0PA 37,J7 RAP 18.34 ECC 1.6458
L-I TIN[ IN! L_T IN! LONG IN! RT AS_ IN! A2'MTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

2304.3! -21.64 47._5 233,O8 108.72 J 44 38 1704.3 -18.88 39.66

5102.75 24.65 2'_6.51 234.78 75.60 15 52 22 4502.8 22.43 218.55

2045.66 -22.88 27.76 232.62 109.78 5 0 30 1445.7 -19.98 213.17

4836.64 25,92 206.57 234.4| 74.56 15 10 26 4236.6 23.55 198.57

1840.36 -26.22 10.7_ 23|.19 112.76 4 2 40 1240.4 -22.9! 3.16

4614.70 29,34 J88.55 233.23 7J.62 J6 17 _ 4014.7 26.55 J80.47

DIFFERENTIAL CORRECTIONS MI0-CCX_,S_ £X[CUTION ACCURACY CRBIT 0[TERNINATION ACCURACY

TOE -.1917 TRA -.457! TC3 ,1291 BAU .2490 _GT 481.7 SGR 709.9 SG3 266.1 ST 215.7 SR 201 .I SS 461 .3

ROE -.1785 RRA .4231 RC3 .4567 FAU .09699 RRT -.I|96 RRF -.8114 RTF .157q CRT ,3255 CRS -.6036 CST -.9419

FOE-1.1719 FRA-J.1721 FC3-2.1398 _SP 1874 S[_ 857.9 R23 ,0391 R13 -.8115 LSA 518.7 NSA 173.5 SSA 25.1

BOE .2619 BRA .6228 BC3 .4746 FSP -783 5(,1 714.1 _2 475.4 THA 98.37 ELl 240.7 EL2 170.4 &LF 38.93

LAUNCH 0_TE HkR 2 1969 FLIGHT TZME 82.00 ARRIVAL CATE NAY 23 J969

HELIOCENTRIC CONIC DISTANCE 236.612

RL 148,27 LAL -,00 LCX. 161.24 VL 28.594 GAL o11.00 AZL 90.81HCA J08.J8 S_4A 136.46 ECC .ZDBgO INC .8060 V! 30,050

RP IO8.76 LAP -.77 LOP 269.42 VP 38.314 GAP -2.88 AZP 89.75 TAL 235.00 TAP 343.18 RC4 J07.95 APO !64.97 V2 34.844

RE 74.919 GL -3.64 GP 31.05 ZAL 161.04 ZAP 65.07 ETS 344,92 ZAE 148.5| ETE 68.96 ZAC Ill.16 ETC 150.01 CLP -58.09

PLANETOC£NTRIC CONIC

C3 38.692 VHL 6.220 OLA -3.40 RAL 1,32 RAD 6568.5 VEL 12.652 PTH 2.30 VHP 4.605 OPA 37.89 RAP !5.59 £CC 1.6368

LNCH AZMTH LNCH TIME L-I TINE IN! LAT IN! LONG IN! RT AS_ IN! AZi4TH IN! TINE PO CST TIN IN! 2 LA T IN! 2 LC_G

90.00 1 14 6 2272.60 -20.93 45.I9 252.87 109.52 J 51 59 I672.6 -18.08 37.68

90.00 I2 2i 41 5127.37 25.05 228,20 235.17 76.35 15 47 9 4527.4 22.93 22O.18
JOO.OO 2 33 5! 21315.32 -22.17 25.79 232.38 110.58 3 7 27 1415.3 -19.17 18.28

100.00 13 44 37 4859.88 26.33 208.17 234.81 75.31 15 5 37 4259.9 24.05 200.11

!JO.O0 3 38 28 1813.08 -25,49 8,96 230.91 113.59 4 8 4J 1213,I -22.08 J.47

llO.OO 14 56 3(3 4634.89 29.77 189._ Z33.68 72.37 16 15 45 4034.9 27,07 I8J,82

OIFFERENTIAL CCRREETIONS MI0-CCURSE EXECUTION ACCURACY CRSIT _ET[Rt4INATIC_ ACCURACY

TOE -.2156 TRA -.5OO1 TC3 .0695 8AU .2645 5GT 509.7 5GR 759.5 SG3 _83.9 ST 242,I SR 178.! SS 495.0

ROE -.I402 RRA .4375 RC3 .5066 FAU ,IOL_6 RRT -._740 RR_ -,8391R1T ._047 CRT .2073 CRS -.5045 CST -.94_0

FOE-J.2968 FRA-I.2196 FC3-2,288I 8SP 2067 5_8 914.7 R_3 .0768 R13 -,8392 LSA 552.6 MSA 171 .5 SSA 24.9

BOE .2572 8RA .6644 8C3 .5114 FSP -843 SGI 780.4 SG2 477.1 THA 106,90 ELI 247.6 EL2 170,3 ALF 16.80

LAUNCH OATE HAR 2 19159 FLIGHT TINE 84.00 ARRIVAL CATE HAY 25 1969

kELIOCENTRIC CONIC

RL 148.27 LAL -.OO
RP 108.78 LAP -.95

RE 77,194 GL -4.63

PLANETOCENTRIC CCNIC

C3 ]8.176 VHL 6,179

LNCJ4 AZNTH LNCH TIE

90.00 J 22 28

90.00 12 16 20
100.00 _ 41 47

I00.00 13 39 42
110.00 3 45 24

J|O.O0 J4 52 35

DIFFERENTIAL CORR1EETIONS

TOE -.2462 TRA -.5479 TC3 .0005 8AU ,2844

RgE -.0988 RRA ,4494 RE3 .5573 FAU .10673

FOE-J.4196 FRA-l.25J2 FC3-2.4203 8SP 23_0

90£ .2653 BRA .7086 8C3 .5573 FSP -_03

OISTANC£ 243.084

LQ. 161.24 VL 18.604 GAL -10.90 AZL 91.02 I,,K:A 111.35 SMA 1_.54 ECC .207J2 INC I ,0173 Vl 30.050

LOP 272.59 VP 38.314 GAP -2,32 AZP 89.63 TAL 235.06 TAP 346,4J RCA I08.26 APO 164.82 V2 34.835
GP 32.71 ZAL 160.85 2AP 67.75 ETS 347.44 ZAE 147.69 ETE 76.03 ZAC I08.84 ETC 150.83 CLP -63.26

OLA -4.31 RAL 1.70 RAO 6568.5 VIEL 12.631 PTH _.29 VHP 4.486 0PA 38.51 RAP 12,68 ECC J.6283

L-I TI_ IN! LAT IN! LONG IN! RT ASC IN! A21_TH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONe

2240.65 -20.I9 43.14 232.78 110.28 ! 59 49 1640.6 -17,25 35.70
5152.54 25.45 _29.94 235.67 77.14 J3 42 13 4552.5 23.42 221.86

1984.77 -21.43 23.82 232.28 111.36 3 14 52 1384.8 -18,33 16.39
4683,65 26.73 209.83 235.33 76.09 15 1 6 4283,6 24.55 201,70

J785.64 -24.73 7.|9 _0.77 114.39 4 15 9 1185.6 -21.23 359.80

4655.54 30.19 191.43 234._5 73.14 16 10 11 4055.5 27.58 183.20

HI0-CCX_SE EXECUTION ACCURACY C_BIT DETERNINATION ACCURACY

,_T 558.3 SGR 810.8 ,_,3 299.7 ST 274.8 SR 156.6 SS 529,0

RRT -.42_ RR_ -._624 RTF .4604 CRT .0406 CR$ -.3505 CST -.9438

5G8 984.4 R_3 ,|0_6 RI3 -.8626 LSA 592,4 MSA 168.4 SSA 24.6

SGI 861.7 S_2 475,9 THA 113,98 EL1 274,9 EL2 156,5 ALF 1.96

2017



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69_

LAUNCH CAT£ NAR Z 1969 fLIGHT TIP( 86.00 ARRIVAL CATE MAY 27 1969

H[LICX_ENTRIC CONIC

RL |48.27 LAL _.00

RP 108.81 LAP -|.13

RC 79.493 GL -5.67

PLANETOEENTRIC CONIC

C5 57.687 VHL 6.139

LNCH AZMTH LNCH TINE

90.00 I 31 24

90,00 12 J1 11

1{30,00 2 50 17

100.00 13 J5 0

II0.00 3 52 51
II0.00 14 48 55

0I$TANCE 249.5]9

LOL 161.24 VL 28,606 GAL -|0.80 A5L 91.24 HCA 1]4.51 S_4A 136.56 ECC .20549 IN( 1.2378 vl 30,050

LOP 275.76 VP 38.309 GAP -1,78 AZP 89.49 TAL 235'00 TAP 349.51RC4 |08.50 APO J64.62 V2 34.8Z7

GP 34.33 ZAL 160.53 ZkP 72.42 ETS 550.11 ZAE |46.53 ETE 83.01 ZAC 106.49 £TC 151.78 CLP -68.54

OLA -5.24 RAL 2,J7 RA0 6568.5 VEL 12.612 PTH 2.29 VHP 4.40| 0PA 39.04 RAP 9.68 ECC 1.6202

L-| TINE IN! LAT IN! LONG |NJ RT AS( IN! A5_4TH ZNJ TIHE PO (ST TIM IN! 2 LAT IN! Z LONG

2208.12 -19.4! 41.07 232.82 111.03 2 B 13 1608.! -16.38 33.71

5178.54 25.83 23!.73 236.29 77.97 13 37 3(3 4576.5 23.91 223.61

1955.70 -20.64 21.85 232.30 112.1! 3 22 50 1353.7 -17.a6 14.50

4908.20 27.12 211.55 235.97 76,92 !4 56 48 4_08.2 25.05 203.36

1757.78 -23.93 5.42 2_0.75 115.17 4 22 9 1157.8 -_0.34 358,12

4676.88 30.60 !92.95 234.94 73.96 !6 6 52 4076.9 ES.JO !84.65

OIFFERI[NTIAL CORRECTIONS

T0£ -.2856 TRA -.60!! TC3 -,0790 BAU .3078
ROE -.0562 RRA .4fi63 Re3 .6057 FAU .10963

F0£-1.5291FRA-1.2568 FC3-2.5230 BSP 2604

6C,E .2911 8RA .7547 8C3 .6!09 FSP -945

NI0-COUR51E EXECUTION ACCURXCY CRSIT 0ETERNINATZON ACCURACY

S6T 630.7 SGR 859.5 S_3 311.8 ST 315.6 SR 140.4 SS 560.Z

RRT -.5517 RRF' -.88|1RTF .5907 (RT -.!753 CRS -.1327 C$T -.9472

5_ 1066.| R_3 .1232 R13 -.88J4 LSA 636,8 HSA 164.2 $SA 24.3

S_,| 955.3 SG2 473,3 THA !20.16 ELl 316.8 EL2 137.7 ALF 174.50

LAUNCH DATE MAR 2 1969 FL|GHT TIME 88.00 ARRIVAL 0ATE MA_ 29 1969

HELIOCENTR|C CCNIC

RL 148.27 LAL -.00

RP 108.83 LAP -!._O

RC 81.813 GL -6.78

PLANETOCENTRIC CONIC

C3 37,224 VHL 6,10!
LN,(J"I AZMTH LNCH TZHE

_3.00 1 41 1

90.00 !2 6 9

100.OO 2 59 25
]CX3.00 13 30 26

II0.00 4 0 _5

IxO.O0 14 45 26

GIFFERENTIAL CORRECTIONS

TO[ o,3329 TRA -.6570 TC3 -.1664 8AU .3350

RO£ -.01!4 RRA .4589 RC3 .6523 FAU ,11174

F0£-1,6293 FRA-].2428 FC3-2.5988 BSP 2944

80E .3331 BRA .8014 8C3 .6732 FSP -984

DISTANCE 255.9!7

LCL 161.24 VL 28.601 GAL -10.70 A_. 9|.47 /-_A 117,67 SMA 136.52 ECC .20398

LOP 278.92 VP _.298 GAP -1.27 AZP 89.32 TAL 234.81 TAP _52.48 RCA 108.67

GP 35.90 Z/U. |60.06 2AP 77.02 ETS 352.93 ZAE 145.05 ETE 89.73 ZA( !04.15

IN( !.4695 Vl 30.050
APO 164.37 V2 34.8Z0

£TC |52.84 CLP -73.90

0LA -6.21RAL 2.74 RA0 6568.5 _[L 12.§93 PTH 2.28 VHP 4.348 DPA 39,49 RAP 6.66 £CC !.6126

L-I TIN| IN! LAT ZNJ LONG IN! RT A,SC ZNJ A5MTH IN! TIN| PO C$T TiM IN! Z LAT |NJ 2 LONG

2174.66 -J8.58 38.97 232,99 l!1.76 2 17 16 1574.7 -15.46 31.68

52135.76 26.20 233.66 237.05 78.85 13 32 54 4605,8 24.40 225.45
192!.76 -19.81 19.84 232.45 112.85 3 3! 26 1321.8 -16.54 12.57

4933.89 27.50 213.36 236.75 7?.80 14 52 40 4333.9 25.54 205.11

I729.22 -23.10 3.63 230.85 J15.93 4 29 44 1|29.2 -|9.42 356.42

4699.20 3J.0! !94.56 _5.77 74.83 16 3 45 4099.Z _8.61 186.18

MI0-O3URSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S_,T 724.0 SGR 906.4 $03 320.7 ST 363.9 SR 132.7 SS 591.0

RRT -.6512 RRF -.8967 RTF .688R CRT °.4353 CRS .1520 CST -.9512

$G8 1160,! R_3 .1373 R!3 °.8968 LSA 688.0 NSA !59.3 SSA 24.0
•5(,I 1060.8 _G2 469.5 THA 125.41 ELI 369.0 £L2 117.8 ALF 169.95

LAUNCH OAT£ MAR 2 1969 F_IGHT TIH_ 90.00 ARRIVAL DATE MAY 31 J969

H[L|OCENTRIC CONIC 0|$TANCE ?62.281

RL 148.27 LAL -.00 LC_. 161.24 VL 78.5_0 GAL -10.59 AZL 91.71HC_ 120.83 ,S_4A 136.43 ECC .20758 |NC 1.7149 V! 30.050

RP 108.85 LAP -1.47 LOP 28?°08 VP 38._84 GAP -.78 AZP 89.12 TAL 234.51 TAP 355.34 RCA 108.79 APO 164.07 V2 34.813

RE 84.153 GL -7.97 GP 37.41ZAL |59,45 ?AP 81,50 ETS 355.89 ZAE !43.28 ETE 96.0_ ZAC lOI.R7 ETC 153.97 CLP -79.27

PLAN¢TO_ENTRIC CON|C
C3 36.790 VHL 6.065 0LA -7.2! RAL 3,47 RAO 6568.4 VEL 12.576 PTH 2.28 VHP 4.327 0PA 39.68 RAP 3.68 £CC 1.6055

LNCH AZHTH LN(H T[k_ L-I T|I_ |NJ LAT IN! LCNG IN! RT A_C IN! A5'NTH IN! TIM_ PO CST TZM IN! ? LAT ZNJ 2 LONG

90.00 1 5! ?5 7139,87 -17.69 36.Bl 233.?8 112.48 2 2? 5 1539.9 -14.49 29,59

90.00 12 1 7 5234.62 26.56 235.69 237.94 79.8! !3 ?8 ?I 4634,6 24.89 227.4?

_00.00 3 9 18 1888.6_3 -18.92 17,78 232,73 113.58 3 40 47 1788.6 -15.57 10.59

I00.00 13 25 54 496!.12 27.88 215._0 237.66 78.75 14 48 36 4361,1 26.04 206.98

110.00 4 9 39 1699.63 -22.EO !,79 231.09 116.68 4 37 59 1099.6 °18.44 354.68

1J0.00 14 42 3 4722.85 31,41 196.29 236.74 75.77 16 0 45 4122.9 79.14 187.82

OIFFERI[NTIAL CORRECTICN$ NI0-COUR._E £X_CUTION ACCURAC_ ORBIT OETERI4_NATION ACCURACY
TOE -.3895 TRA °.7!5! TC3 -,2617 BAU .3647 _T 836.6 SGR 947.0 SG3 324.9 ST 421.0 SR 136,1 SS 618.5

ROE .0334 RRA .4549 RC3 .6938 FAU .11E]1 RRT -.7242 RRf" -._0 RTF .7593 CRT -.6704 CRS .4355 CST -.9556

FOE°l.7102 FRA-I.?1317 FC3-2,6358 BSP 3303 SG8 1263.6 R23 ,|488 R!3 -.9087 LSA 744.4 MSA 153,9 SSA 23.5
80£ .3910 BRA .8476 8C3 .7415 FSP o1002 .T_| |17_.0 SG2 465.0 THA I_0.13 EL| 431.3 EL2 98.6 ALF 167.09

LAUNCH OAT£ HAR 2 1969 FLJC4.fT TIME 92.00 _RRIVAL _ATE JUN ? 1969

VJ 30.050

V2 34.807

CLP -84.60

H_LIO(ENTRJC CONIC 0I$TAN(£ _68.609

RL 148.27 LAL -,(30 LOL 161.24 VL 28.573 GAL -10.47 AZL 91.98 _ 123.99 SHA 136,29 ECC .20126 IN( !.9770

RP 108.87 LAP -1.64 LOP 285.25 VP _8,265 GAP -,32 AZP 88.89 TAL 234.10 TAP 358.09 RCA i0_.86 APO !63.77

RC 86.508 GL °9.25 GP 38.88 ZAL 158.68 ZAP 85.80 ET5 _8.97 ZA£ 141.28 ETE |01.79 ZAC 99.68 ETC 155.12

PL_NETOCENTRIC CON|C
C3 36.389 VHL 6.032 OLA -8.27 RAL 4,19 RAO 6568.4 VEL 1_,560 PTH 2,_8 VHP 4.337 OPA 40,23 RAP .78 ECC 1.5989

LNO4 A5_4TH LN(H TIE L-I TIHE IN! LAT IN! LONG _NJ RT 45_ _NJ AZNTH IN! TINE PO CST TIM IN! 2 LAT IN! _ LONG
9_.OO 2 2 44 2103.29 -16,72 34,56 233.72 113.19 2 37 48 1503.3 -13.44 27.42

90.00 11 55 58 5263.66 26.92 237.89 2_8.99 80.86 13 23 44 4665.7 25,38 229.56

!00.00 3 20 5 18_3.18 -17.96 15.64 233.15 114.31 3 50 39 1253.8 -14.53 8.53

100.00 13 21 19 49_.40 28.25 _17._9 23_.73 79.80 J4 44 29 4390,4 26.55 209.00
110.OO 4 19 12 1668.67 -21.24 359.90 231,46 117.43 4 47 l 1068.7 -17,40 352.88

110.00 J4 _ 41 4748,28 3|.82 198,16 237.88 76.81 15 57 50 4J48.3 29.68 189.6(3

OIFFER1ENTIAL CORR[CTION$ MIO-(CI_S[ EX£CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE o.4557 TRA -.77_O TC3 -._22 8NJ .3968 _T 963,5 _R 982.7 _,3 325.5 ST 486,5 _R !5!.2 SS 645.4

ROE .0796 RRA .4453 RC3 .7308 FAU .11096 RRT -,7764 _ -.9|94 RTF .8085 CRT -.8373 CR$ .6618 CST -.9599

FOE-1,7775 FRA-I.14!8 FC3°2.6398 8_P 3704 S_ |_76.3 R_3 .1585 R13 -.91_O LSA 808,4 NSA I48.3 SSA 23.0

BO£ .4621 8RA .89_1 8C3 .8!56 FSP °I013 SGI 1297.! SG2 460,1 THA J34.27 ELI 503,1 EL2 79.9 ALF 165.03

Z018



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢ VOL. 4, 1968-69 )

LAUNCH 0ATE NAR 2 1969 FLIGHT Tit4[ 94.00 ARRIVAL C&TC JUN 4 1969

HEL IC(ENTRI{ CON[C

RL |48.Z7 LAL -.00

RP J08,89 LAP -1.80

RC 88.877 GL -10.63

PLANETOCENTRI¢ CONIC

C3 36,030 VHL 6,003

LN_4 AZNTH LNCH TIHIE

_(L{:_ Z J5 11

lO0.O0 3 31 55

100.00 13 16 33
l|O,O0 4 29 41

110,00 14 35 16

OISTANEE 274,904

LOL J61.24 VL 28.550 GAL -10.35 AZL 92.16 H_A JE?,19 SNA 136.11ECC .2000?

LOP 288.41 VP 38,244 GAP .12 AZP 88.64 TJL 233.59 TAP .73 RCA 108,89

GP 40.29 ZAL 1fl7.76 ZAP 89.87 ETS 2.17 ZJE 139.09 ETE 107.00 ZAC 97.63

IN( 2.2993 VJ 30.050

APO J63.34 v2 34.802

ETC J56.27 CLP -89.83

OLA -9.39 RAL 5,06 RAO 6568.4 VEL 12.546 PTH E.27 VHP 4.375 OPA 40.39 RAP 3fl8.03 EC( 1.5930

L-I TINI[ INJ LAT INJ LONG INJ RT A_. [NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2064.40 -J_.66 32,J9 234.31 113.89 2 49 35 1464.4 -12.30 25.13

5299.s§ 27.26 240.32 240.213 82.03 13 18 55 4699.5 25.88 231.92

1816.83 -J6.9J J3.40 235.72 1J9.02 4 2 12 J216.B -13.40 6.37

502_.35 26.61 219.70 239.97 80.96 J4 40 J5 4422.3 27.07 2Jl.24

1635.95 -20,20 357.93 231.98 1J8.18 4 56 f17 103fl.9 -16.28 3flJ.OJ

4776.00 32.24 200.21 239.19 71.96 J5 54 52 4176.0 ]0.24 191,96
DIFFERENTIAL C.ORRI[CTION5

TOE -.5306 TRA -.8Z9J TC3 -.4664 BAU

ROE .1251RRA .4283

FOE-|.8233 FRA-I.0587

80£ .fl452 BRA .9332

_LAUNO40ATE NAR 2 1969

HELIOCENTRIC CONIC

RL J48.27 LAL -.00

RP I08.90 LAP -|.96

gC 91.296 GL -12.14

PLANETC(ENTRIC CONIC

C3 39.728 VHt. 9.977

LNCH A214TH LNCH TIME

90.00 2 28 99

90.00 1| 44 49
1OO.00 3 49 2

100.00 13 11 27

JJO,OO 4 41 |7

110.(30 14 31 41

NI0-O3t_XE EXECUTION ACC_JCY ORBIT 0£TERNINATION ACCURACY

,4298 .%T 1101.5 S_R |009.9 SG3 32J.5 ST 961.0 SR J74.6 SS 669,0
RC3 .7606 f/_J .10834 RRT -.B12B I_F -.9"_77 RTF .B424 CRT -.9279 CRS .BO4B CST -.9639

FC3-2.6033 8_ ° 4105 _ 1494.4 R_3 .1_2 RJ3 -.9249 LSA 878.6 NSA 142.B SSA 22.3

8C3 .89_2 F_P -J003 _J 1423.4 SG2 455.3 ?HA 138.05 ELI 984.2 EL2 62.fl ALF 163.70

FLIGHT TIME 96.00 ARRIVAL DATE JUN 6 1969

DISTANCE 281.161

LOL 161.24 VL 28.523 GAL -I0.LP2 AZL 92.$7 H(,A 1_.30 SMA 135.90 ECC .19884

LOP 291.57 VP _.219 GAP .54 kZP 88.34 TAL 232.98 TAP 3.29 REA J08.87

GP 41.69 ZAL 156.68 ZAP 93.66 [TS 5,47 ZJ4E J_6.77 ETE JJJ.64 ZAC 95.72

IN( 2.5660 v! 30.050
APO 162.92 V2 34,797

ETC J97.37 (LP -94.9J

RAP 359.42 EC( 1.9880

INJ 2 LAT |NJ 2 LONG

-lj.06 22.69

26,3B 234.56
-12.16 4,07

27.59 213.74

-15.06 349.03

50.82 193,76

ORBIT 0ETERNINATION ACCURACY

ST 645.0 SR 209.9 SS 693.!

CRT -.9723 CRS .8907 CST -.9677

LSA 998.8 NSA 132.7 554 21,4

ELl 675.4 EL2 49.B ALf J62.70

DLA -JO._ RAL 6.08 RAO 6_6_.4 VEL J2.954 PTH 2.21 VHP 4.443 OPA 40.99
L-I TIME INJ L_T INJ LONG INJ RT A_C |NJ AZMTH INJ TIME PO CST TIN

20_.96 -14.49 29.68 235.08 114.59 3 2 41 1422.6

9337.12 27.59 24_.0_ 241.61 83.35 13 13 46 4737.1

1771.18 -15.7fl JJ.0f 234,47 115.74 4 14 39 1177.2

5057.73 28.96 L_'_,27 241.41 82,27 14 39 44 4497.7

1601.01 -19.07 355.86 23_,67 118.92 9 7 98 100J,0

4806.66 32.65 202.51 240.7_ 79.26 lfl 5J 47 4206.7
DIFFERENTIAL CORRECTIONS

T0E -.6164 TRA -,8815 TC3 -._718 8_J .4640
ROE .I729 RRA .4061RC3 .78_2 fJ_J .J0469

FOE-J,8977 FRA -.9644 FC3-2.5368 85P 4547

BOE .6401 8R_ .9?06 8C3 .97J3 F,f_ -990

NI0-O3UR_E EXECUTION ACCUR_C_

SGT I247.Z SGR 1032.1 SG3 314.9

RRT -.B_89 RRF -.9_51RTF' .8664

S_ J6|8,8 R_3 .|274 RJ_ -.9304

SGJ 1554,9 S_2 450.6 ?HA 141.39

LAUNO< 0ATE N_R 2 1969 FLIGHT TINE 98.00 ARRIVAL DATE JUN B 1969

H([c|OCENTRIC CONIC

R_ |48,27 LAL -.00

RP I08.92 LAP -2.11

RE 93.644 5L -]3.79

PLANET_ENTRI( CONIC

C3 39.499 VHL. 5.958

LNCH AZMTH LN(H TIME

_0.00 2 44 25

gO.00 11 38 29

I00.00 3 59 42

lOO.OO 13 9 50

110.OO 4 54 14

110,00 14 27 47

01FfERI_NTIAL CORR[CT|ONS

TOE -.7139 TR_ -.9"_7 TC3 -.6764 8AU .4980

ROE .2206 RRA .3772 RC3 .80_3 FAU .0999_

FDI[-1.8768 FRA -.8_0 FC3-2.4368 8._xo 4999
BOE .7468 ERA 1.002_ 8C3 1.0494 FSP -965

DISTANCE 282.399

LOL 161.24 VL 28.491 5AL -10.09 AZL 92.90 H_A 133.49 ,S_A 139.65 ECC .19771

LOP 294.73 VP 38.|92 GAP .99 AZP 88.00 TAL 232,29 TAP 5.75 REA J08.83

GP 43.09 ZAL 195.4J ZAP 97.15 ET$ 8.86 ZAE 134.34 ETE 115.73 ZAC 93.91

IMC 2.9028 Vl 30.050

APO 162.46 v2 34.795

ETC J98.40 CLP -99.81

0Lk -J1.92 RkL 7.22 RA0 6568,4 VEL 12.5_5 PTM 2.21VMP 4.941 DPA 41.47 RAP 392.97 EC( 1.58_2

L-I TIME INJ LAT INJ LONG INJ RT A[_. |NJ AZNTH INJ TIME PO (ST TEN INJ 2 LAT INJ 2 LONG

1977.01 -13.19 26,97 236.06 J15.29 3 17 22 1377.0 -9.67 20.05

_379.44 27.88 246.08 243.25 84.85 13 B 9 4779.4 26.88 237.96

1234.J4 -14.46 8.48 235.42 116.45 4 28 36 1J34.1 -10.T9 1.61

5097.54 29.29 225.18 243.09 83.77 J4 30 47 4497.5 28.J2 216.96

1563.34 -17.81 353.66 233.56 1J9,67 5 20 18 963.3 -13.73 346.93

484J,10 33,06 20fl.JI 242.49 80.75 Jfl 48 28 424J.J 31.43 19_.27

HI0-COJRS[ EXECUTION ACCURACY ORBIT 0ETERN|NATI(_I ACCURACY

SGT 1397.7 SGR 1047.3 SG3 304.2 ST 739.2 SR 241.3 SS 719.8

RRT -,8_23 RRF -,9414 RIT .8839 CRT -.9909 CRS ,9393 CST -.9712
SG_ 1746.5 R_3 ,1871 R13 -.9345 L$A J046.2 MSA J33.3 S$A 20.3

S_I 1688.6 SG2 446.3 ?HA 144,42 ELI 776.9 EL2 30.9 ALF J62.09

L_UNO_ 0ATE NAR 2 1969 FLIGNT TIN[ |00,00 ARRIVAL OATE JUN JO !969

H_LIO(ENTRIC (.CNIC

RL 148.27 LAL -,O0

RP 108.93 LAP -2._

R( _.0_8 GL -15.63

PLANETO([NTRIC CCNIC

C3 35.372 VHt. 9.947

Ller..H A2'NTH _ Title

90,OO 3 1

90.00 11 31 e

JOO.OO 4 16 17

100.00 12 59 Z_
_JO.O0 9 B 49

lJO.O0 14 23 25

DIFFE-R_NTIAL CORt_CT|ONS

TOE -,8231 TRA -.9_ TC3 -.7721 BAU .5310

ROE .2684 AWA ,3416 RC3 .8104 FAU .09406

FOE-J.8780 FRA -.7_9 FC3-2.3022 8.,_ 5427

BOE .B638 BRA 1.0267 BC3 1.12_8 F_P -922

OISTAN_E L_33.601

LOL 161.24 VL _B.456 G_L "-9.95 A2'I.. 93._B /_ 136.6! SNA 135.37 ECC .19664 IN( 3.2769 V! 30.050

197.89 VP 38.162 G_P 1.33 A2P 87.62 TAL 231.52 TAP B.J3 RCA 108.75 APO 161.98 v2 34,789

GP 44.54 ZAL 1_3,93 ZAP 100.19 £TS 12._5 ZkE 131.84 ETE 1J9.31 ZAC 92.36 ETC 159.39 CLP-IO4.flJ

OLA -13.37 RAL 8.50 RAO 65_.4 VEL _2._0 PTH 2.27 VHP 4.669 OPA 42.07 RAP 350.66 ECC |._B2J

L-I TINE INJ L31T INJ LO4G INJ RT A_ JNJ AZNTH INJ TIME PO csT TIM ]NJ 2 LAY INJ 2 LONG
1926.74 -11,71 24.02 237.28 11_.97 3 34 2 1326,7 -B.12 JT.JB

5427.88 28.13 248.60 245.14 86._O 13 J 36 4827.9 27.36 241.02

1686.B4 -13.01 3.'t_ 2)6.62 117.15 4 44 24 1086.8 -9.27 398.93

_143.O2 19.58 L:_.fl3 245.03 85.51 14 25 11 4543.0 28.65 219.86

1522.30 -16.41 351,30 2_1,.69 120.41 5 34 1J 922.3 -12.29 344,66

4880.33 33.45 208.11 244._5 82.49 J5 44 49 4280.3 32.09 199.16

NID-CCUI_E EXECUTION kCOJ_kCY ORBIT DETERNINATION ACCURACY

S_T J550.0 _R JO_.P SG3 290.5 ST 844.0 SR 279.3 SS 73_.9

RRT -.B696 RRF -.9468 RTF .9954 CRT -.9972 ERS .9666 CST -.97_2

1874.3 R_3 .1979 RJ3 -.937_ LSA 1146.6 MBA J.30.0 5SA 18.9

SGI 1821.3 $G2 442.B THA J47.23 ELI 888.8 EL2 213.0 ALF J61.73

Z019



33-99 EARTH'VENUS TRAJECTORIES tVOL 4. 1968-693

J,TE HAR 2 1969

_ENTRIC CONIC

34B o_7 LAL -.00

306.94 LAP -2.39

98.436 GL -17.67
_NETOCENTR|C CONIC

C3 95.385 VHL 5.949

LNO-I AZMTH LNCH TIME

90.00 3 2E 2

90.00 11 22 34

3OO,OO 4 35 16

300.00 12 52 1

lID.DO 5 25 25

330.00 14 18 22

FL|GHT TIME ]0Z.O0 ARRIVAL DATE JUN 32 |969

OISTAN(F. 299.774

LOL 161.24 VL 28.417 GAL -9.80 kZL 93.70 H(A 139.76 SHA 155.06 ECC .J9562

LOP 501.05 VP _.131 GAP 1.70 AZP 87,|6 TAL 230.68 TAP 10,45 RCA 108.64

GP 46.08 ZAL J52.23 ZAP 103.05 ETS 15.94 ZAF. 129.27 ETF. 122.45 ZAC 90,93

INC 3,6969 Vl _O.05D

APo 161.46 V2 34.787

ETC I60.22 CLP-309.00

OLA -14.98 RAL 9.94 RAO 6568.4 VEL 12.5L_] PTH 2.27 VHP 4.830 OPk 42,82 R/_ 548.45 ECC i.5829
L-I TII,_ |NJ LAT INJ LONG INJ RT A_ INJ AZMTH |NJ TII4[ PO CST TIN INJ 2 LATINJ 2 LONG

3870.46 -10.0! L=O.76 2_k_.83 116.63 3 55 13 I270.5 -6.35 13.99
5484,36 28.29 253.72 247.36 _8.68 12 55 58 4884,4 27,80 245°09

1634.18 -11.35 2.68 2_.13 1|7.84 5 2 30 1034.2 -7.S4 355.97

5395.87 29.80 252.45 247.30 87.56 14 18 37 4595.9 29.14 223.70

1477.11 -|4.84 348.75 2_.JO 12I.J5 5 50 2 877.I -J0.60 342.20

4925.70 55,79 211.61 246.97 84.53 15 40 28 4325.7 32.67 202.59
OIFFE_NTIAL CORRECTIONS NI0-COUR_ F.XECUTION ACCURACY

roF. -.948_ TRA -.9993 TC3 -.87_0 BAU .5635 _T |703.9 SGR |0_6.8 _3 275.2

ROF. .3196 RRA .3005 RC3 .8116 FAU .08766 RRT -.8782 _ -,95J8 RTF .9045

FOF.-3.8723 FRA -.6182 FC3-2.1447 8SP 5887 5(8 2005.0 R23 .2086 RI3 -.9397

BOEE I .0007 BRA 1.0455 BC3 J.1912 FSP -879 ,%1 1956,1 _12 440,5 THA 149.73

LAUNCH DATF. MAR 2 1969 FLIGHT TIHE'I04.OO

i_LIOCCNTR!( CONIC OXSTANC[ 305.919

RL 14B,27 LAL -,00 LOL 161.24 VL _J_.575 GAL -9,64 AZI_ 94.17 HCA 142.90 SHA 134.75 £CC .19464

RP 108.94 LAP -2,52 LOP 304.22 VP _.098 GAP Z.05 AZP 86,67 TAL 229.76 TAP 12,66 RCA 108.51

RC 300.837 GL -I9.96 GP 47.75 ZAL 150.26 ZAP 105.42 £TS 19.65 ZAE 126.64 £TE 125.15 ZAC 89,61
PLANETO(ENTRIC CONIC

C9 35,593 Vl-_. 5._ 0LA -16.78 RAL 11,59 RA0 6568,4 VEL J2.528 PTH 2.2? VHP 5.029 DPA 43.76
LNO.I AZ)4TH L_H TIN_ L-I TIME INJ L.AT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

90.OO 3 45 33 1806.32 "8.03 17.09 240.78 II?.25 4 J_ 40 1206.3

90.00 11 12 10 5551.46 28.30 258.63 249,94 91.I2 12 44 41 495|.5

1OO.OO 4 57 22 1574.62 -9.44 359._10 _40.03 118.49 5 23 36 974.6
300.00 12 43 5 f258.38 2_J.89 257109 249.95 _0.O0 I4 10 41 4656.4

110.OO 5 44 33 _426,79 -|3.05 545.9fi 2_7.89 I2J.88 6 8 20 826,8
]lO.OO 14 12 21 4978.98 34.06 2_5.74 249.82 86.96 15 55 20 4379,0

DIFFF.RI_NTIAL COK_I_CTIONS MI0-COUR_ EX£CUTION ACCURACY

TOE-J .09|6 TRA-J.OJ_ TC5 -.9_4 _AU .5939 ._T |8_6._ _ JO_._ _5 257.4

ROE .3721 RRA .2516 RC3 .8OLEO rkU ,0805! RRT -._8_0 RRF -.9fl62 RTF .glJO

FDE-I.8557 FRA -.49_'22 FC3-1.9585 BSP 6317 5G8 213_.7 R23 .2203 RJ3 -.9412

B0£ J.I533 _RA 1.O494 8(3 1.2482 FSP -822 .T_J _088.1S_2 439.0 THA 15_.07

OR61T OF.TF,RNINATION ACCURACY
51 961.6 SR 322.0 SS 757.2

CRT -.9978 CRS ,9824 CST -.9772

LSA 1259,0 NSA 128.0 SSA 17.3

£L1 1013.9 F,L2 20.3 ALF 161.52

ARRIVAL 0ATE JUN 14 1969

INC 4.1745 Vl _O.O50

APO 160,96 V2 34.785

F.TC 161.01 CLP-IJ3.29

RAP 346.28 £CC 1.5858
IN! 2 LAT IN! 2 LONG

-4.3I I0.38

28.15 249.97

-5.56 352.66

29.57 228.30

-8,74 539,50
35.27 206.59

ORBIT OETF.RMINATION ACCURACy
ST 1092.8 SR 366.5 55 776.8

CRT -.9960 CRS .9914 CST -,9798

LSA 1_84.0 MSA 1_7.4 SSA 15.5

ELI 1152.2 £L2 50.9 ALF 161.52

LAUNCH DATF. MAR 2 J969 FLI_,HT TIM_ 306.00 ARRIVAL 0ATF. JUN 36 1969

H£LIC(ENTRIC CONIC 0ZSTANCE 312,037

RL 348.27 LAL -.00 LO_ 361.24 VL 28.330 GAL -9°48 AZL 94.?3 HCA 146.05 _A |54.39 F.CC .393T0 INC 4.7276 vl 30.050

RP 108,95 LAP -2,64 LOP 307,_8 vP 38.065 GAP 2.39 AZP 86,08 TAL 228.78 TAP J4.B_ RCA 308,36 APO 160.42 V2 34.784

RC 103.240 GL -22.55 GP 49.60 ZAL 147.99 ZAP 107,35 F.T$ 23.51ZAF. 125.92 ETE 127.52 ZAC 88.37 £TC 161.74 CLP-117.99
PLAN_TO_F,NTRIC CONIC

C3 96.079 VHL 6.007 OLA -18.80 RAL 13.46 RA0 6568.4 VEL I2._48 PTH 2,27 VHP 5.275 OPA 44.91 RAP 344,07 £CC J.5998

LNO_ AZMTH LNCH TIME L-I TII4_ |NJ LAT _NJ LONG INJ RT ASC |NJ A2'NTH INJ TIME PO CST TIM |NJ 2 LATINJ 2 LONG

90.00 4 35 40 1751.51 -5.67 12.95 243.28 t17.79 4 42 52 1133,5 -1.93 6.39

gO,OO 10 59 3 5635.12 28.04 264.59 252.94 94.10 32 52 54 5039.! 28.9_ 255.9_

100,00 5 23 34 3505.97 -7.J9 355,45 242.46 JJ9.09 5 48 40 906.0 -3,25 348.87
1OO.00 12 91 48 5333.89 29.76 242.70 253.06 92.95 14 0 42 4733.9 29.85 235.90

ll0.O0 6 6 57 1370.04 -10.99 342.84 240.16 122,57 6 29 47 770.0 -6.61 956.48

110.OO j4 4 55 5042.58 34.J8 220.7| 233.19 89.90 15 28 57 4442.6 33.79 211.48

OIFFF.R_NTIkL CORI_CTIONS MIO-¢OURS_E F,XECUTION ACCURACY

TDE-3.2593 TRA-1.0254 TC5-1.0280 BAU .6233 _T L_08.gS(,_ |044.9_3 2_8.7

ROE .4293 RRA .3967 RC3 .7830 FAO .07511 RRT -.8855 RRF -.9_32 RTr .9165

FOF.-I,8306 FRA -.3704 rc3-1,7543 BSP 6774 _ 2264,4 R25 ,2313 RJ3 -.9428

8OF. 1+3505 eRA 1.0441 _C3 1.2922 FSP -766 SG| L_2|.4 S_ 4_.4 THA 154.19

LAUN(H DATE MAR 2 J969 FLIC4dT TINE 108.00

H_LIC(F.NTRIC CC_NIC 0ISTANCE 318.1_9

RL !48.27 LA_ -.DO LOL 161,24 VL _8,_83 GAL -9.51 AZL 95._8 /-i_A 149.19 5NA 134.03 [CC .19281

RP 108.95 LAP -2,75 LOP 5!0.34 VP _._8 GAP 2,7| AZP 85.58 TAL 227,75 TAP J6.92 RCA J_8.J8
RC 105.643 GL -23.49 GP 51.70 ZAL 1A5.35 _AP |0_.82 ETS 27.55 ZAE 121.08 F.TF. 1_9.64 ZAC 87.!8

PLANETOCF.NTRIC CONIC

C3 36,970 _ 6.080 0LA -2J.JO RAL J3.63 R_O 6568.4 _L I2._85 PTH 2.28 VHP 5.575 OPA 46.30

INCH AZNTH LI_ TIME L-| TINE |NJ LAT _NJ LONG IN! RT AS( IN! A2_4TH IN! TII_ PO CST TIN

90.00 4 48 215 1641.16 -2.79 7.78 246.55 118.I9 5 15 47 1041.2

gO.DO 10 41 31 _735.80 _7.32 27_.0I 296.4! 97.7_ J2 I? ? 5135.8

100,00 5 53 31 1424,64 -4.47 350.93 243.6_ 119.59 6 19 J6 8Z4.6

100,(30 !2 1? 6 5417.55 29.23 249,61 256.68 96.55 13 47 54 4827.5
I10.00 6 33 40 1305.06 -8.58 559.55 245.09 125.L_Z 6 55 25 T05.1

|JO.DO J3 55 27 5JJ9.89 54,03 226.74 2_7.J7 93.46 55 20 47 45J9,9

OIFFF.RI[NTIAL CORRI[CTI(_NS MIO-(.OJ_ E_ECUTION ACCURACY

T0£-1.4580 TRA-I.0|46 TO3-1.0793 B_U ._494 _7 2138.8 _ 1029.8 S_3 218.3

RO_ ,4890 RRA .!321RC3 .7493 FAU .06523 RRT -.8843 _ -.965_ RT1: .9209

r02-1,798! FRA -.2486 _C_|:52?5 8SP 7!94 _ 259|.8 R_3 .2424 R|5 -.9441

_OE 1.5578 BRA 1.0251 8C3 !.3159 FSP -699 _1 2350.7 8G2 44| .6 THA 156.24

CRBIT 0F,TF.I_IINATION ACCURACY

ST 1_41.2 SR 4|4,7 SS 797,6

CRT -.9934 CRS .9963 CST -.9829
LSA 1527.J MSA J28.1 SSA J3.6

F.LI 1307.8 F'L2 45.1 ALF 161.61

ARRIVAL OATF. JUN 18 3969

_'NC 5.3786 Vl _3.050

APO 159,87 v2 34.783

F'TC !62.44 CLP-121 .36

RAP 341.7! £CC J.6084

IN! 2 LAT IN! 2 LONG

1,01 i.15

28.11 263.44

-.50 344,40

29.83 240.86

-4.15 353.06

34.J3 2!7.49

OR_IT0_T_RNINATION ACCURACY
_T J408.4 _R 463.4 S$ 817,3

CRT -,9_06 (R$ .9988 CST -.9846

LSA 1687.8 _S_ 130.3 SSA 11.6

F.LI 1481.4 EL2 60.1 AIr 163.92

2O2O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69t

LAUNCH CATE MAR 2 1969 FLIGHT TII,_ |10.00 ARRIVAL _ATE JUN 20 1969

HEL]OC[NTR|C CONIC 0_STAN_E 324.I94

eL 148.27 LAL -.00 LC_. 161.24 VL 28.234 GAL -9.I 3 ATL 96.16 M_C4 152.33 SNA

RP 108.95 LAP -2.86 LOP 313.70 VP 37.991 GAP ].02 AZP 84.54 TAL 226.63 TAP

RC 108.045 GL °28.85 GP 54.10 2AL 142.29 TAP J09.78 ETS 31.81 2AE 118.09 ETE

PLANE TOCENTRIC CONIC

C] 38.467 VHL 6.L_32 CLA -23.72 RAL 18.15 RAC 656_.5 VEL 12.643 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

_.OO 5 3] 52 1524.B0 .97

90.00 10 16 II 5872.22 25,70

]00,00 6 ]6 9 1323.79 -I.06

]00.00 1! 56 36 5548.48 27.97

]lO.O0 7 6 22 1729.03 -5.73

110.00 13 4# 52 52J6.00 33.38

C]FFERENTIAL CCRRECTIONS

TCE-|.7005 TRA -.9834 TC3-i.IO57 BAU .6732

ROE .5534 RRA .0583 RE3 .7007 FAU .05727

FCE-1.7624 FRA -.1347 FC3-J.2889 BSP 7646

BCE 1.7883 BRA .985! BE3 1.3091FSP -634

133,65 £(C .19196 IN(: 6.1620 Vl 30.050

18.95 R(A 107.99 APO 159.31 V2 34.783
13],60 ZAC 85.98 ETC 163.19 CLP-IZS.25

2,29 VHP 5.947 0PA 47.94 RAP 339.05 £CC 1.6331

INJ LONG INJ RT AS( INJ A_WTH INJ TIME PC) (ST TIM INJ 2 LAT INJ ? LONG

].29 250.96 118.}0 5 59 17 924.B 4.74 334.64

781.67 260.28 J02.33 11 54 3 5272.2 27.14 273.30

345.39 249.83 119.88 6 $8 12 723.8 2,92 338,86

258.38 260.81 100.99 13 29 4 4948.5 29.21 249.79

335.31 246.94 123.76 7 26 51 629.0 -1.75 329.08

234.16 261.85 97.81 15 9 48 4616,0 34.10 225.00

MIC-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 2309.5 _ 1010.! ,_C,3 J97.5 ST 1599.4 $e 512.2 SS 8]7.2

RRT -.8803 Rk_r -.9658 RTF .9254 CRT -.988J CRS .9997 CST -.9869

S(,B 2520.7 R'23 .25J4 RJ3 -.9459 LSA 1871.8 MSA 133.5 SSA 9.6

S(,1 2480.9 _,2 446.0 THA 158.20 ELI 1677.8 EL2 75.2 ALP 162.41

LAUN_H-CATE MAR 2 1969 FLIGHT TIHE ||2.00 ARRIVAL (]ATE JUN 22 1969

H_LZOCENTRIC CONIC 01STANCE 3_.233

RL |48.Z7 LAL -.(X] LOL 161.24 VL 28.183 GAL -8.94 AZL 97.13 HCA 155.46 S_A 133.26 EC( .19116 IN( 7.1?79 Vl 30.050

RP 108.94 LAP -2.95 LOP 316.87 VP 37.954 6AP 3.32 AZP 83.5l TAL 225.47 TAP 21].93 RCA 107.79 APO 158.74 VZ 34.784

RE 110.446 GL -32.69 GP 56.86 ZAL 138.73 ZAP 110.20 [TS _6.39 ZAE 114.86 ETE 133.53 7AC _4.69 ETC 164.08 (LP-129.18

PLANE TOCENTRIC CONIC

C] 40.909 VHL 6.396 OLA -26.68 RAL 21.J3 RAO 6568.6 VEL 12.739 PTH 2.32 VHP 6.425 CPA 49.8I RAP ]35.89 ECC 1.673]

LN_ AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'MTH INJ TIME

90.00 6 42 34 1346.26 6.68 351.28 257.43 I17.58 7 5 0

90.00 9 31 17 793.8E 21.89 317.93 264.06 108.43 9 44 _3

lOG.GO 7 37 23 1185.33 3.63 337.79 255.75 IJ9.69 7 52 9
1OO.OO JJ 24 8 5718.02 25.21 270.21 265.?1 106.62 17 59 76

JlO.O0 7 47 53 I136.72 -2.21 330.47 252.I2 |24.12 8 6 49

110.00 13 25 9 5339.39 31.86 243.46 267._I |03.1J 14 54 8
CIFFERENTIAL CORR1ECTIONS

T02-2.0031 TRA -.9L_25 TC3-I.096| 8AU .6916

ROE .6170 RRA -.0301 RE3 .6]05 FAU .04905
FOE-1.7189 FRA -.0252 FC3-1,038I 85P _053

80£ 2.0960 (_4 .9_30 8C3 1.2645 FSP -562

INJ 2 LC,_6

344.49

310.02

331.?0

262.00

324.77

234.5_

CRSIT DETERMINATION ACCURACY

ST 1816.2 SR 553.3 SS 855.J

CRT -,9854 CRS .9996 CST -.9890

LSA 2077.7 MSA 157.7 SSA 7.8

ELI J896.5 EL2 90.1 ALP |63.25

PC, (ST TIM INJ 2 LAT

746.3 10.32

193.8 24.20

585.3 7.55

5J18.0 _7._4

536.7 Z.28

4739.4 33.33

MI0-COURSE EXECUTION ACCURACY

SGT 2457.9 .SGR 978._ SG3 175,7

RRT -.8712 _ -,9659 RTF .9300

s(,8 2645.4 R23 .2585 R13 -.9480

5(,1 2606.4 ..%2 452.8 THA 160.26

LAUNCH CATE MAR 2 ]969 FLIGHT TIME 114.00 ARRIVAL DATE JUN 24 1969

HELIC,(ENTRIC C,_-_NIC CISTANCE 3]6.243

RL 148.?7 LAL -.00 LOL 16|.74 VL 28.130 GAL -8,75 AZL 98.36 HCA 158.58 SMA

RP 108.94 LAP -].04 LL"@ 320.03 VP 37,917 GAP 3._3 AZP 82.21 TAL 224.25 TAP

RC 112.844 6L -37.09 GP _1.07 7AL 134.58 /AP 110.03 ETS 41.44 7AE 111.33 ETE

PLANE TC_ENTRIC CONIC

C] 44.897 VHL 6.700 CLA -30.02 RAL 24.72 RAC 6568.7 VEL 12.894 PTH 2.35 VHP 7.053 CPA 51.89 RAP 331.93 ECC J.7389

LNCH ATMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM INJ 2 LAT INJ _ LONG

79.59 6 56 41 J366.08 15.10 357.08 266.85 116.26 7 19 27 766.1 ]8.51 549.93

I00.41 9 45 47 820.86 15,12 316.97 266.86 116,25 9 59 27 220.9 18.53 309.83

79.59 6 56 41 1366.08 15.10 357.08 266.85 116.26 7 19 27 766.1 18.51 349.93

100.41 9 45 47 820.86 |5.|2 316.97 266.86 116.?5 9 59 77 220.9 18.53 309,_]

110.00 8 44 22 1015.01 2.44 324.12 259.42 J24.11 9 1 17 415.0 6.90 317.88

110.OO 12 57 16 5507.97 28.61 255.51 272.98 109.55 14 29 4 4908.0 31.01 247.12

CIFFERENTIAL CORRECTIONS MIO-C_RS,E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE-2.3960 TRA -.8219 TC3-J.O427 8AU .7041 SET 2609.4 Sr.,R 931.5 .S/.,3 153.8 ST 2063.6 SR 577.5 SS 871 .9

RCE .6732 RRA -.1345 RC3 .5374 FAU .0409I RRT -.8549 RRF -._I6 RTF .9362 CRT -.9824 (RS .9984 CST -.9911

FOE-1.6728 FRA .0738 FC3 -.7889 8SP 8488 Sru8 2770.7 R"23 .2606 RJ3 -.9514 LSA 2309.1 MSA 142,1 SSA 6.2

8CE 2.4888 8RA .8329 8C3 1 .1730 FSP -492 S(,1 2732.0 S(,2 461.6 THA 162,51 ELI 2140.4 EL2 I04.{ ALF J64.59

I]2.87 ECC .19039 INC 8.3565 VI ]0.050

22.84 RCA 107.57 APO 158.17 v2 34.786

135,66 /AC 83.23 ETC 165,32 CLP-I]3.}5

LAUNCH 0ATE MAR Z 1969 FLIGHT TIME 116.00 ARRIVAL GATE JUN 26 1969

HELIOCENTRIC CONIC DISTANCE 342.224

RL 148.27 LAL -.(DO LOt- 161.24 VL 28.076 GAL -B,54 AZL 99.98 HCA 161.70 SMA 132.47 ECC ,18965 IN( 9.9819 vl 30.050

RP IO8.93 LAP -3.12 LOP 323.Z0 VP 37,879 GAP 3,86 AZP _,51 TAL 222.98 TAP 24.68 RCA 107.34 APO 157.59 V2 34,789

RE 1J5.Z39 GL -4Z.08 GP 63,78 ZAL 129.78 ZAP 109,21 £TS 47,25 ZAE 107.38 ETE 138.38 7A( 8J.47 ETC 167.27 CLP-138.J4

PLANE TOCENTRIC CONIC

C] 51.577 VHL 7.182 OLA -33.71RAL 29.1! RAO 6568.9 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

70.91 6 14 36 1587.59 15.62

109.09 11 2 56 668.73 15.64

70.91 6 14 36 1587.59 15.62

109.09 11 _ 56 668.73 J5.64

II0,00 JO 25 6 784.40 II.10

110.00 II 51 36 5807.96 20.26

OIFFERENTIAL CORRECTIONS

T02-2.9247 TRA -.6586 TC3 -.9342 8AU .7056

ROE .6940 RRA -.2607 RC3 .4]77 FAU .03285

FOE-I.6Z39 FRA .|640 PC3 -.5514 8SP 8922

80E 3.0059 8R4 .7083 8C3 1,0233 FSP -4_2

J3.151PTH 2.40 VHP 7.911 CPA 54.06 RAP 326.76 ECC 1.8488

INJ LONG INJ RT AS( INJ AZMTH INJ TIME PC, (ST TIM INJ 2 LA T INJ 2 LONG

14.16 274,31 120.25 6 41 4 987.6 19.52 7.26

305.73 274.32 120.25 II 14 4 68.7 19.54 298.82

J4.|6 274.31 |_0.25 6 41 4 987.6 19.5_ 7.25

305.73 274.32 120.25 11 I4 4 68.7 19.54 298.82

31J.89 271.48 122.54 10 38 JJ 184.4 15.32 305.]2

274.77 277.04 ij8.14 13 28 24 5_08.0 23.86 267.48

MI0-COURSE EW_CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

_T 2764.8 ._R 853.8 SG3 |31.9 ST 2341,3 SR 559.1 SS 886.2

RRT -.8214 RRF -.9451 RTF .9445 CRT -.9767 CRS .9951 CST -,9931

_8 2893.6 R_3 .2557 R13 -.9564 LSA 2561 .0 MSA 146.2 SSA 4.8

_i 2854.9 S_2 471.6 THA 165.36 ELI 2404.3 EL2 116.8 ALF 166.84
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LAUNCH 0ATE NAR Z i_N59

_£LIOCEMTRI( CCII Z C

I_L 148.Z7 LAL -.00

#C 117.1130 ¢¢ -47.1_

PLAME TOQ_NT/IC C._I| C

C3 63.3?0 W¢ 7.NO

LNCH AZWYPt _ TIN[

Era.t7 _ _ 45

115,63 17 Z 35

161.17 5 541 45

115.413 IZ Z 35

64.17 5 _ 45

115.33 IZ Z 35

IrLI¢4_T TIME JIB.D0 ARRIVAl. OATtr JUll 75 1969

01ST/d_JE _145.167

t.Q. I61.Z4 VL _.Oi_l GAL -d.3_ ATL lf_.tS HCA 164.79 9NA 13e.O6 (CO .15893

3H._NJ vP 37,_11 GAP 4.It _ TIJ.17 7N. _|.(d_ TAP _.43 _ |07.|1

GP M.O7 7AL IZ4.Z5 TAP 107.10 [TI 9,53 ZJi_ 1_,15 (T( |4Z,51 ZA¢ 7S).Z4

llKl|.f449 Vl 30.050

APO 137.01 YZ 34.797

[T( 170.73 CLP-]44.4i

OLA °37,59 RAL 34._0 _ _.t _.L 15,HI _ |,4tl _ 9.147 OPA _H_.IO IliA@ 31D.SO [CO 7,0479

L-I T|NIE lNJ tAT INJ I,_ |NJ lit AK Jl4J _ JMJ T|NE PO (:ST TIN |NJ 7 LAT |NJ t LON_

175| ,J_ I_.ZS _N_,tl4 _5,_10 1_4,711 _ _ 56 ||3| ,Z 1_).7) J_O,_H)

10_.09 15.30 300.S_I ._l,lll IIN.Tt lZ If 41 I.l 19.74 Z_3._7

175J .15 I5.ZS _NI.IM t_$._0 l_4,711 | Z7 56 !13| ,Z It_.73 _0.39

G.0_ 15._0 300.33 _.ll l_4.r7 |_ lZ 41 6,1 |_.74 z95.97

JTSJ .15 l_.ZS 2S.94 _3,_0 lt4.75 $ L_r _ !1Sl .Z 1t).73 _O.39

_O_.09 15._ 300.53 _I_3.B| |_4.T_ |_ IZ 41 6.1 IJ_.74 Z93.97
NI0-COU_91E (XECUTIOq ACCUNA(Y ONI3IT OE1T.NN|NATICN ACCURACY

S_T 29"72.6 _G_ 715.1 SG_ liD.3 ST _.6 _ 443.3 SS S97.9

_RT -.7_06 R_r -._823 RT1r .9560 CRT -.95M OrS .NO_ (ST -.$931

_iOO8.B R_3 ,2409 RJ3 -.9_35 LSA 2818.3 _ 14_._ $_k_ 3.6

._J L_70,2 S_2 480.5 THA J69.59 ELI 7672.6 El.?. J77,3 ALF 170.85

OIFrF.IKNT X_c CO_(TION_

TDE-3.(dt2S TRA -.3_46 T(3 -.76J4 B_J .6857
• 0E .5_57 RRA -.4101 R(3 .ZTZ9 FAU .02490

ro[-1.3756 F_A .Z4_ FC3 -.3_02 BSP 927B
_O[ 3.710_ lIRA .511_3 BC3 .8088 KSP -349

L_UN_ O_T[ N/_ Z 1969

HIlL I_ENTRIC C,_I l C

RL 148.Z7 LAL -,00

R_ ]08.gl LAP -3.Z_

120.0JS GL -33._0

PL4N_ TOC[NTRI( CCN;C

C3 _.0_9 W4t. 9._77 OLA -4J.37 RAL
LNO4 AZMTH LNO_ TIN_ L-I TINE IN! LAT

38.56 6 0 7 1897.57 13.52

171.44 17 56 34 607.50 _3.53

58.56 6 0 7 1897.57 13.5_
171 .44 12 56 34 602.50 13.55

58.96 6 0 i? J897,57 13.52

]ZJ ,44 17 56 _t4 _2.50 13.53

0 IFKERIENTZAL CORR[CTZON5

FLI,£..,_T TINE 1_.00 ARriVaL 0ATE JUN 30 1969

0I STANCE 354.058

LOL 161.24 VL 27.965 GAL -8.09 ATL 105.62 HC_ 167.85 S_4A 13J .65 ECC .laSSO IN_|3,6Z&3 Vl 30.050

LOP 379.53 VP 37.803 GAP 4.35 A2'P 74.71 TAL 2_'0.28 TAP _8.13 RCA 106,87 APO |_.47 V2 34.796

GP 77,68 ?AL J18,03 ZAP 103.44 ETS 65,16 7_ 97.47 ETE J50,04 7AC 76.24 ETC 177.71 CLP-1_4,76

TDE-4.7722 TRA .0_2 TC3 -.5789 8&O .6_39

R0£ .10_ RRA -._449 RC3 .1197 FAU ,01778

F0£-1.5459 FRA .3317 FC3 -.|738 BSP 9659

BOE 4.7233 BRA .5_33 BC3 .5423 FSP -_f14

41.53 R_3 6567,7 V_L 14,402 PTH. 7,62 VHP 11.055 OPA 57,37 RAP 310,35 [CC 7.4163
IN! LON_ IN! RT ASC IN! A2_4TH |NJ TD4_ PC) (ST T|N IN! _ LAT IN! E LONG

37.85 795.64 179.47 6 31 39 1Z97.6 15.5J 31.76

29_.BS 295.65 129.47 |3 6 37 _.5 |B.5_ Z_V'_,76
37.85 293.64 J_9.47 6 31 39 1797.6 15.31 _1.76

298,85 293.65 J29.47 I3 6 37 _.5 |_.3Z 7_.76

37,85 295.64 129,42 6 31 39 1297.6 18.51 3t.76

_98,8_ L_3.65 J_9.47 J3 6 37 _,_ 18._ 797.76
MI0-COURSlE EXECUTION ACCURACY C_OIT 0_TERNII_TION ACCURACY

.%T 3078.7 SGR 504.1 S_3 90.2 ST L_316.8 _ 148.8 SS 91_.3

RRT -.2824 RNIe -.4830 RTF .9717 CRT -,4337 CRS ._O18 CST -,9970

S_B 3119.2 R_3 .7102 eJ3 -.9733 LSA 3057.0 MSA 14_.6 5SA 7.6

.g/..,J 308J.6 S_2 483.1 THA 177.29 EL1 2917.5 EL2 134.0 ALF J 78.73

fLIGHT TIHE J_2.00L_UNCH 0_TE N4R Z 1969

HELIOCENTRIC CCI411C 01STANCE 359.865

RL J4_._7 L_L -.(30 LOt. 161._4 VL 77.908 G_L -?.63 *?L 11!.21 HCA J70.85 S_A 131.23 ECC .1_737

RP JOB.B9 LAP -3.30 LOP 33_.70 VP 37.76_ GAP 4.36 A_P 69.04 TAL 218.8! TAP 29.66 RCA !06.64

RC 12_.394 GL -_.99 GP 77.50 ZAL ]!|._ _AP !0_.48 ETS 84.6! _AE 90.7_ _TE !66._9 ZAC 7|.9J

PLAN_TOCENTRIC CONIC
C3 136.131 VHL 1!.668 0LA -44.01RAL 50._5 RA0 6_70._ VEL 16.046 PTH 7.83 VHP 14.797 DPA 57.34

LNCH A_MTH LNCH TINC L-[ TIHE INJ LAT IN! LONG IN! RT ASC IN! A_MTH IN! TIME PC) EST TIM

54.78 6 18 50 7034.8_ 9,_6 46,69 309.77 133,12 6 52 44 1434,_

125.72 13 46 3J 655,37 9.87 _00,24 309.76 133.1J 13 57 77 55.4

54.78 6 18 50 2034.82 9.86 46.69 509,77 !33.1_ 6 52 44 1434.8

1_5.72 !3 46 3! 655.37 9.87 300.24 309.78 133.I1 13 57 27 55.4

54.78 6 lfl 50 L:_034.BZ 9.86 46,69 309.77 133.!2 6 5_ 44 1434.8

ARRIVAL OATE JUL Z i969

INC21.2O50 V! 30.050

APO 15_,82 v_ 34.800

[TC 1_3.90 CLP-I76._9

RAP 297.96 ECC 3._404
IN! 7 L4T IN! Z LONG

15.76 41.07

!5.78 294.61

15.76 4_.07

15.78 294.6|

15.76 4!.07

1_3.72 13 46 31 655.37 9.67 500.24 309.78 133.11 13 57 27

CIFrERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURAC_

TOE-5.970! TRA 1.002_ TC3 -.2533 BAU .46|0 _GT 3068.1 SGR 953.3 _G3 7_.5

R_E-J.SSB! RRA -.4039 RE3 ,00_3 FAU .0094_ RRT .8487 RRF ,7746 RTF .9899

FOE-1.5689 FRA .4395 re3 -,0603 BSP 9960 S(_ 3212.8 723 -,1650 R13 .9P40

BO£ 6,2526 6RA 1.0810 BC3 .7533 FSP -727 5G! 3!75.7 SG2 487.1 THA 15.14

LAUNCH OATE NAR 7 1969 FLIGHT TIME J24.00

HELIC_ENTRIC CONIC

RL ]48.77 LAL -,00 LCX. 161._4 VL 27.830 GAL

55.4 15._B 294.61

ORBIT 0ETERNINATION ACCURACY

57 _939,0 SR 916,2 SS 958.7
CRT .9871CRS -.9787 CST -.9989

L$_ 3220.7 _54 150.4 SSA ?.l
EL! 3_75.3 EL_ 139.9 ALF I7,14

ARRIVAL CATE JUL 4 J969

OISTANEE 363.486

-7.53 AZL 1_1.9"2 HCA !73.68 S_A 150.B_ ECC ,!86_3

RP JO_.BB LAP -3.34 LOP 335,87 VP 37,7_ GAP 4,71 AZP 58,_4 TAL 717,20 TAP 30.66 RCA J06.45

RC 1_4,766 GL -6!.96 GP 77.6_ 7AL 104._7 ZAP 9_.9_ ET5 1_3.37 ZAE 81._6 ETE L_0_.67 ZAC 64,_

PLANE.TOCENTRIC CONIC
C3 _73.414 VHL 16.535 0LA -43.70 RAL 59.95 RA0 6571.6 VEL 19.868 PTH 3,13 VH_ 20,6!7 0PA 53.45

LNCH ATMTH LNCH TIME L-! TIME IN! LAT IN! LONG IN! RT ASC IN! A2)4TH IN! T_ME PC) CST T|M
55.ZJ 6 59 38 2140.45 4.67 51.29 325,03 |33._0 7 35 19 1540.4

1_4.79 14 23 56 770.05 4.68 305.65 3_5.05 133.50 J4 36 46 170.0

55.71 6 59 38 _J40.45 4.67 51,29 3_5.03 133.50 7 35 19 1540.4

174.79 14 _3 56 770,05 4.68 505.65 325,05 133,50 14 36 46 170,0

55.21 6 5g _l _140.45 4.67 51.79 375,03 J33,50 7 35 !9 1540,4

174.79 14 73 56 770.05 4,68 505.65

CIFFERENTIAL CCRRECTIONS

TDE-4.354! TRA _.|690 TC3 -.0292 BAU .!883

RDE-7,5463 RRA 1.3_46 RC3 .04_4 FAU-.O0097

FOE-I.7377 FRA .6549 FC3 ,003! BSP 101!5

flOE B.7173 _RA 2.5414 BC3 ,05!5 rSP -!65

INC31.9]74 Vl 30.050

APO 155,I8 V_ 34.BO5
ETC _50,!3 CLP 136.34

RAP 783.31ECC 5.4997

IN! 2 LAT IN! 2 LONG

10. 4 45.8?

10. 6 3OO,18

10. 4 45,8_

10. 6 300,]fl
10. 4 45.87

170,0 10. 6 _OO.]_
ORBIT OETERt4INATICN ACCURACY

57 1540.6 SR Z6_!._ 55 10_5.6

CRT .9914 CRS -.9966 CST -,998_
LSA 3223.fl MS_ 181.0 55_ ].1

ELI 3035,9 ELZ 174.0 ALF 5g.67

325.05 133.50 14 36 46

MIO-OC)UR_ EXECUTION ACCURAC_

£_,T 1834.7 SGR 2694,4 SG3 58.7

R_T .9788 RRF .9701RTF .9902

5GB _ R_3 -,1754 R13 .9916

5_1 3209.4 SG7 570.9 THA 56.49



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4, 1968-69,

LAUNCH GATE MAR 2 2969 FLIGHT TIN |?6.00 ARRIVAL GATE JUL _ l_9

_ELIOCENTRIC CONIC CISTANCE 370.546

RL J43.27 LAL -,00 LOt. ]6J .24 VL 27.792 GAL -7.1l AZL 146.66 HCA 175.98 ._A 130,40 ECC .]8393 INC56.6583 V! 3_.050

RP ;03.86 LAP -3.37 LC_ 339.04 VP 37.690 GAP 4.70 AZP 33.2| TAL 2|5.20 TAP 3l.lfl RCA ]06.42 APO ]54.33 V_ 34.81l

RE 127.123 GL -56.20 GP 64.85 ZAL 98.00 ZAP 95.27 ETS ]60.85 ZAE 65.07 ETE 237,0fl 2'A( 50.70 6TC 267.03 (LP 102,47

PLANE T_ENTRIC CONIC

C3 772.301_ VHL 27.790 GLA -3§.26 RAL. 69.07 RAG 6572.8 VEL 29.893 PTH 3.45 VHP 34.993 CPA 40.90 RAP 269.20 ECC]3.TI0?
LNCH AZMTH LNCH TIMIE L-I T|IA_ IN] LAT IN] LONG IN] RT ASC IN] A_MTH _NJ TIME PO CST TIM IN] _ LAT IN] ? LONG

68.06 8 33 JO 2058.2! .27 40.81 337.67 I25.26 9 7 _8 I458.2 4.87 34.68

_1].9,t 13 55 9 1037.18 .29 324.38 337.68 125.25 _4, 12 26 437.2 4.39 3)3.25

68.06 8 33 10 2O58.21 .27 40.8J 337.67 J25.26 9 7 28 1458.2 4.87 34.63

111.94 13 55 9 1037.18 .29 324.38 337.68 125.25 |4 J2 26 437.2 4.89 318.25

68.06 8 33 1(3 L>058.21 .27 40.81 337.67 125.26 9 7 28 {458.2 4.87 34.68

I11,94 ]3 55 9 J037.JB .29 324.38 337.68 125.25 J4 J_ 26 437.2 4.#19 313.25

{]IFFERENTIAL CORf_.CTION$ NIO-COL_R,_E EXECUTION ACCURACY OROIT CETE_INATION ACEURAC v

TOE Z.1431 TRA 1.6478 TO3 -.0358 13AU 1.84f13 S(,T 636.6 SC,R 3046.1 S.G3 50.4 5.T 459,2 SR 2S2A.0 SS 1402.O

RO-12.0537 RRA 5,8I|4 RE3 .1754 FAU-.02797 RRT -.3504 RRV ,9968 RTF -.2744 CRT -.9002 CRS -.9995 CST .8853

FOE-2.ZO67 FRA 1,2"/'Ol FC3 .0312 (3SP 9178 S/,,8 31|2.4 R"d3 -.0948 R|3 .9955 LSA 2916.3 HSA 205.Z SS A .4

BCEt?.?4?8 BRA 6.0405 6C3 .1790 FSP -I§3 ,_,| _054.7 S(,2 596.6 THA 94.37 ELl 2557.8 EL2 197.3 ALF 99.36

LAUNCH GATE MAR 2 i969 FLIGHT TIME IZB.00 ARRIVAL GATE JUL 8 J969

HELIOCENTRIC CONIC

RL 148.27 LAL -.OO

RP JO8.84 LAP -3.39

RC 1_9.48l GL 49.12
PLANETOCENTRIC CONIC

C312_O.607 VHL 34.937
LNCH AZMTH LN_H TIME

26.32 15 53 14

153.68 Z 9 46

26.32 J5 53 14

153.68 2 9 46
26.32 15 53 14

]53.68 E 9 46

DISTANCE 380.974

LCL'161,24 VL _7.734 GAL -7.80 AZL 15.99 HCA J83.52 S_A 129,98 ECC .19450 INC74,0133 V! 30.050

LOP 342.2] VP 37.6_3 GAP 6.20 AZP 163.98 TAL 216.43 TAP 39.95 RCA 104.70 APO 155._7 v2 34.8]8

6P -55.5I ZAL 96._9 ZAP 95.5_ ETS 18_.08 ZAE 59.97 ETE J08,42 ZA( 69.79 ETC 80.48 CLP 99.77

0LA 67.03 RAL 34.8J RAO 657_.1 VEL 36.632 PTH 3.53 VHP 43.601 GPA -77.5J RAP 234.2J ECC21._3!
L-| TIME IN] LAT IN] LONG IN] RT A_C IN] A2'MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

5079.65 ,90 245.41 305.20 22.97 |7 17 53 4479.6 -6.46 242.70

3346.8J .9| 99.06 305.I8 22.97 3 5 33 2746.8 -6.45 96.35

5079.65 .90 245,4I 305.20 2_.97 I7 17 53 4479.6 -6.46 242,70

3346.81 .9I 99.06 305.18 _2.97 3 5 33 _746.8 -6.45 96.35

5079.65 .90 _45.41 305.20 _.97 J7 17 53 4479.6 -6.46 242.70

3346.81 .9! 99.06 _05.18 _2.97 3 5 33 2746.8 -6.45 96.35

ORBIT GETERMINATION ACCURACY

ST 658.7 SR 2475.9 SS 1916.3
CRT ,9693 CRS J.0000 CSt .9676

LSA 3J95,7 MSA 160,6 SSA .8

ELI 2557,3 EL2 156.7 ALF 75.48

GIFFE_ENTIA_ CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE-3.8534 TRA 1.4661 TO3 -.0883 BAU 3.3401 5GT 1076.9 _ 2806.4 $63 49._

RO-15.0856 RRA .7159 RE3 -.J847 rAU-.0506_ RRT .8421 RRF -.999£ RTF -.8_69

FOE 3.10J0 FRA -.JIB7 FC3 .0359 BSP 9_98 "3(,8 _005.9 R23 -.09DO RJ3 -.9959

BO£1fl.5700 _RA 1.6315 8C3 .L_O47 FSP -I60 S(,! 2954.9 _2 551.6 THA 71,42

LAUNCH GATE M_R ? 1969 FLIGHT TIME 130.00 ARRIVAL GATE JUL l0 J969

HELIOCENTRIC CONIC DISTANCE 38S.537

RL ]48.27 LAL -.DO LOt. !61.24 VL 27,67S GAL -7.26 AZL 50.63 HCA 185.35 ,_UA I29.57 ECC .19099 INC39.'3703 VJ 30.050

RP ]03._2 LAP -3,39 LOP 345.39 VP 37.6_6 GAP 6.05 AZP !29.25 TAL 214.18 TAP 39.54 RCA 104.82 APO 154.32 v2 34.825

RE 131,_23 GL 60.99 GP -73.22 ZAL 101.37 ZAP 99.5_ ETS _03.11 ZAE 80.70 ETE 127.32 ZAC 88.96 ETC 103.44 CLP 125.10

PLANETCK_ENTRIC CONIC

C3 _96.53] VHL !9,9|3 0LA 70.74 RAL 356.33 RA0 6572.! VEL _.756 PTH 3.27 VHP 24,687 DPA -8!.08 RAP 72.88 ECC 7.5259

LNCH AZMTH LN_H TIME L-I T!ME IN] LAT IN] LONG IN] RT A,_C IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] ? LONG

_2,00 13 IO 21 5019.88 -3.72 246.33 26_.04 19.30 !4 34 I 44|9.9 -11.26 244.06

158.00 23 4! 44 3262.10 -3.71 95.38 Z6fl.02 19.30 _4 36 6 2662.1 -]1.26 93.J1
2_.OO 13 IO Z_ 5019.88 -3.72 246.33 265.04 19.30 14 34 I 44!9,9 -]I.Z6 244.06

]58.O0 23 4I 44 3262.I0 -3.71 95.38 265.02 19,30 _4 36 6 2662,1 -]1.26 93.I]
Z2.0O 13 !0 Z! 50|9.88 -3.72 246.33 _65.04 19.30 14 34 ! 44!9.9 -I1._6 _44.06

|58.00 23 4J 44 3262.10 -3.71 95.38 265.02 19.30 _4 36 6 _662.1 -IJ.Z6 93.|I
DIFFERENTIAL CORRECTIONS MIG-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE _.3136 TRA ,I899 TC3 -.0235 BAU .6495 S_T 692.3 5GR 3449.5 ,_,3 56.8 ST 667.5 _ 2159.9 SS 988.7

ROE-6.�?69 RRA 3,1_02 RE3 -.!L>03 FAU-.00520 RRT -.3444 RRF -.9916 RTF .4570 CRT -.8915 CRS .997i CST -.9233

FOE 1.5294 FRA -,5fl64 RE3 .0125 BS,° !0792 $66 35!8.3 R23 -.1097 RJ3 -.9932 LSA 2449.9 MSA 293.6 SSA 1.6

BOE 7.3031 8RA 3,1859 BC3 .1225 FSP -1_3 S_I 34§8.0 ,Sty2 648.4 THA 94,J0 ELI _4!.9 EL2 _9!.4 ALF 105.68

LAUNCH GATE MAR _ !969 FLIGHT TIME I32.00 ARRIVAL GATE JUL !_ I969

HELIOCENTRIC CONIC DISTANCE 390.979

RL 148.27 LAL -.DO LOL I61.24 VL 27.616 GAL -6.91 AZL 65.05 H(A 189.06 5HA I29.16 EC( .]8983 INC_4.949! v! 30.050

RP !08.79 LAP -3.39 LOP 348.56 VP 37.5_O GAP 6.14 AZP 1J4.73 TAL 2!_.40 T_P 40.46 RCA !04.64 APO !53.68 v2 34.833
RE 134.!53 GL 61.03 GP -74.BO ZAL I06,A7 ZAP IO4._ ETS 2S3.98 ZAE 92.21ETE J77,1_ ZAC 98.78 ETC 154,68 CLP 167.41

PLANETO_ENTRIC CONIC

C3 I74.706 VHL 13.218 OLA 66.1! RAL 347.07 RAG 6570.9 VEL 17,206 PTH _.94 VHP 16,_77 GPA -69._! RAP 58.86 ECC 3.f1752

LNCH AZHTH LNCH TIME L-I TIME IN] LAT INJ LONG IN] RT AS( IN] AZMTH IN] TIME PC) CST TIM IN] 2 LAT IN] ? LONG

27.39 I2 45 !2 4896.39 -10.2_ 240.5_ _5_,47 _4.30 !4 6 48 4_96.4 -17.55 237.56

152.61 _2 53 0 3170.59 -10._8 95.4I _.46 24.30 _3 45 50 2570.6 -17.54 92.33

27.39 12 45 IE 4896.39 -10._8 _40.58 _5_.47 _4,30 !4 6 48 4_96.4 -!7.55 _37.56

152.61 22 53 0 3!70.59 -J0._8 _5,4J _,46 _4.30 _3 45 _0 2570.6 -|T.54 92,38
27.39 tZ 45 !Z 4896.39 -!0,_6 _40.§8 25_.47 24.30 !4 6 48 4296.4 -17.55 237,56

15_.6! 22 53 0 3170.59 -!0.28 95.4J 252,46 24,30 _3 45 50 2570.6 -17.fl4 92,33
OIFFERENTIAL CORRECTIONS MIO-CCORS_ EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

TOE 3.4549 TRA-_.449] TC3 -.1182 8AU .28_0 ,_T _035.5 _ _142._ SG3 70.0 ST !691.6 SR 783.9 SS 667.8

ROE-!.0869 RRA 1,9510 RC3 .0267 FAU .010_5 RRT -.9540 RRF" -.9317 RTF .9964 CRT -.9037 CRS .fl835 CST -.9996

FOE .99J7 FRA -.6_flO FC3 -.0_3 8S@ I!5_I .$_B }7!5.2 R"_3 -.I6_0 R!3 -.985_ LSA |954,8 MSA 3J7,5 SSA 1.3

BOE 3,62]9 BRA 3.I313 8C3 .1212 FSP -2_T _G! }677.2 S_2 530.3 THA 145._2 ELI ]838.7 EL2 308.8 ALF 156.53

r--
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH _ATE HAR _ 1969 FLIGHT TIM(" 134.00 ARRIVAL CATE JUL 14 1969

HELIO(ENTRIC (C_I(

RL 148.27 LAL -,DO

RP 108.77 L4P -).38

RE 136,471 GL _7.49

PL4NETO(.ENTRI( CONIC

C3 100.214 VHL 10,0|1

LNCH 4Z_TH LNCH T_M_"

32.85 13 4 33

147.15 22 46 36

32.85 13 4 33

147.15 22 46 36

32.85 13 4 33

147,15 22 46 36

CIFFEKMENTIAL COR_ETIONS

TOE 2,5645 TRA-2,BL-_O

ROE .4116 RRA .4851

FOE .9174 FRA -.6514
8OE 2.5973 BRA 2.8614

CISTANC£ 396,663

LOL 161.24 VL 27.557 GAL -6.59 AZL 72.04 HCA 191.02 S_A 128.75 ECC ,18939 INC17.9622 VI 30.050

LOP 351.74 VP 37.545 GAP 6.31 AZp 107.65 TAL 210.73 TAP 41.75 RCA 104.37 APO 153.14 v2 34.841

GP -69.39 ZAL 111.02 ZAP 110.36 ETS 28Z.08 ZAE 99.96 ETE L_]3,74 ZA( 105.07 ETC 182.38 CLP-171.27

0L4 61,47 RAL 348,70 RA0 6569,9 VEL 14,885 PTH 2,69 VHP 12,298 0PA -60,39 RAP 52,98 ECC 2,649)

L-I 7114C INJ LAT INJ LCINC |NJ RT ASC INJ AZ'MTH INJ TIN(_ PO C$T TIM INJ 2 LAT [NJ Z LONG
4769.33 -16,17 233,43 _49,64 29,82 14 24 3 4169,3 -23.07 229.53

_85,48 -16.16 94,53 249,62 29,8Z 23 38 2 2485,5 -23,06 90,64

4769,33 -16,I7 233,43 249,64 29,8_ 14 _4 3 4169,3 -23.07 229.53

3(385,48 -16,16 94,53 249,62 29,82 83 38 2 2485,5 -23,06 90,64
4769.33 -16.17 233.43 249.64 29,82 14 24 3 4169.3 -23,07 229,53

3085.48 -16.16 94.53 249.62 29.82 23 38 2 2485.5 -23.O6 90.64
MI0-COURS_E EXECUTION ACCURACY ORBIT CETER_INATION ACCURACY

T(3 -,4394 BAU ,3887 S6T 3188,1 56R 6_7,3 ,%3 86,7 ST 1784,1 SR 293,I SS 611.0

RE3 -,0041FAU ,02023 RRT -,6782 RRF -,5198 RTF ,9775 CRT ,3231CRS -,4916 CST -,9829

FC3 -,1747 BSP 11996 _ ]839,7 R23 -.L:'082 R13 -.9247 LSA 1885.5 MSA 295,0 5SA 2.4

BC3 ,4394 FSP -284 SGJ _12,5 S_,Z 458,0 THA 173,50 ELI 1786,7 EL? 277,0 ALF 3,11

LAUNCH 04TE MAR 2 1969 FLIGHT fI_ |36.0_ ARRIVAL 0ATE JUL 16 1969

HELICX:ENTRIC (CHIC OI$TAP, K:£ 402,432

RL 148.27 LAL -,00 LCt- 161._4 VL 27,496 GAL -6,29 AZL 76,06 HEA

RP J08,74 LAP -],_ LOP 354,91 VP 37,510 GAP 6,49 AZP 103,53 TAL

RE 138.775 GL 53.ZZ GP -6_.O5 ZAL 114.74 ZAP 115.75 ETS _91.95 ZAE

PLANE TC_ENTRI( CONIC

C3 67,554 VHL 8.219 OLA
LN(.H AZMTH LNC.H TIME L-I T|t._. INJ LAT INJ L(_ll_v JNJ RT _,q_" INJ AZNTH INJ 711_/_

37,72 13 32 14 4656,60 -20,51 ZZ6.0_ 248,70 35,10 14 49 51

141.18 22 49 15 _019.36 -L'0.30 93.16 248.68 35.I0 23 39 45

37,72 J3 32 14 4656,60 -L_0,51 Z26,{:YZ 248,70 35,10 I4 49 51

442.28 22 49 25 3019.36 -20.50 93.16 248.68 35.10 23 39 45

37.72 13 3E 14 4656,60 -L:_.3! 2_6.O2 248,70 35.10 14 49 51
142.28 _2 49 _ 3019.36 -_0._0 93.16 248.68 35.10 _ 39 45

CIFFEENT|AL CCRRECTION5 MI0-COLMSE EXECUTION ACCURACY

r0£ Z.0S99 TRA-_,6_ TC3 -.8113 gAU .7374 _6T 3916._ S6R 4_8._ ,S_3 I04.9
ROE .6116 RRA ,0559 RC3 -,0921 FAU .02787 RRT ,3171 RRF ,54_3 RTF ,9623

FOE .9213 FR_ -,6538 FC3 -,_572 6SP 1_.365 $6_ 3943,_ R"_ ,_460 RI3 ,96_3

8OE Z,1488 _RA 2,6L_08 8C_ ,8165 FSP -346 S(,1 3919,5 .f_a2 434,3 THA _,J_

194.07 SMA 1_8.35 ECC .18927 INC13.9362 vl 30.O50

2'09,09 TAP 43.17 RCA J04,06 AF_ J5_,64 V2 34,85P

105.R7 ETE _11.58 ZAC 109.90 ETC 191.32 (LP-163.48

57,41 RAL 352.5_ RAO 6569,3 V£L 13,744 PTH _,51 VHP 10,139 0PA -52,94 RAP 49,40 EC( 2,1118
PO (57 TIM INJ 2 LAT ;NJ 2 LONG

4056.6 -26.97 221,28

_419.4 -?6,96 8_.4)

4056,6 -26,97 221._8

2419.4 -26.96 88.43

4056,6 -26,97 221.28
_419.4 -26.96 88.43

ORBIT DETERMINATION ACCURACY

57 1760.3 SR 426.9 55 605._

CRT .7855 CRS -,9IO0 CST -.9714

LSA 1888,Z MSA _86,J SSA 3.2

ELI I792.6 EL2 259,4 ALF ll.O2

LAUN(H C4TE H_R 2 1969 FLIGHT T]t_ 138.00 ARRZVAL C_TE JUL I_ 1969

HELIO(ENFRIC (_NIC

RL 148,27 LAL -.00

RP 108.71 L4P -3.32

RC 141.067 GL 49,04

PLAN_TOCENTRIC CONIC

C3 50,388 VHL 7.098

LNCH AZMTH LNCH TIE

42.00 14 0 32

138.00 22 53 57

42.00 14 0 32

138.00 2? 53 37

42.00 14 0 32

138.00 22 53 57

OISTANCE 408.234

LOL 161,24 VL 27.439 GAL -5.99 AZL 78.67 HCA 197.17 SMA 127.95 ECC ,18936

LOP 358,09 VP 37,475 GAP 6,69 AZP 100,84 T_L ?07,46 TAP 44,63 RC4 103,72

GP -57.08 ZAL 117.62 ZAP I_.81 £TS 296.44 ?AE 110.59 ETE 213.61 ZAC 113.92

OL_ 53,91RAL 356,63 RA0 6568,9 V£L 13,105 PTH 2,39 VHP 8,858 0PA -46.37

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A?NTH INJ TIME PO CST TIM

4360.29 -23.41 218.89 248,26 39.93 I5 16 3? 3960.3

2972.47 -23.40 91.78 248.24 39.9_ _3 43 30 ?372.5

4560.29 -23.41 218.89 248.26 39.9} 13 16 32 3960.3

2972,47 -23.40 91,78 248.24 39.92 23 43 30 2372.5

4560.29 -23.41 218,89 248.26 39.93 15 16 3? 3960.3

2972,47 -23.40 91.76 246.24 39,92 23 43 30 ?372.5

OIFFERENTIAL CORRECTIONS

TOE 1.7868 TR_-2,4164 TC3-1,_074 BAU .8_16

ROE .5953 RRA -.06_8 RC3 -,J720 FAU .03409

FOE .9270 FRA -.6319 FC3 -.5858 8S,° 12616

8CE 1,8833 BR_ ?.4173 BE3 1,2196 FSP -40_

MIO-C(X,_qSE EXECUTION ACCUR4CV

SGT 3998.0 S,GR 546.? SG3 12_.E

RRT ,64_6 RRF ,8_75 RTF ,9498

SG6 4035.1 R"Z3 .2737 R13 .9524

.561 4013,6 ,fff,_ 416,4 THA 5,0_

INCII.3287 Vl 30.050

_0 152.I8 v2 34.860

£TC 194.50 CLP-160.45

R4P 47.19 ECC 1.8_93

INJ 2 LAT INJ 2 LONG

-29.43 213.42

-29.42 86.31

-29.43 213.42

-29.42 86.3t

-29.43 213,42

-29,42 86.31

ORBIT DETERNINATION ACCURACY

ST |752.0 5R 481.3 SS 606.5

CRT ,8537 CR$ -.9613 CST -.9641

LSA 1895.1MSA 278,7 5SA 4.1

ELI J_00.5 EL2 243,9 ALF 13.45

LAL_O4 0ATE MAR 2 J969 FLIGHT TIME 140.OO A_IVAL CATE JUL 2f) 8969

_[LICX_ENTRI( CONIC

RL I48.27 LAL -,00

RP 10_.6_ LAP -_._8

RC 143.344 GL 45.?'0
PLANETO(ENTRI( CONIC

C3 40.164 VHL 6.338 0LA

LN_J-t A?_TH LNCH T_ME L-1T_ME
45.73 14 27 41 4478.05

I34.27 2_ 58 37 2940.79

45,73 14 27 4J 4478,05
134.27 22 58 37 2940.79

4_.73 14 27 4I 4478,05

134.27 22 58 37 2940,79

OIFFERIENTIAL CORRECTIONS

T_E 1,6046 _RA-2,247§ TC3-1,6238 BAU .8810

R_E .5398 RRA -.0957 RE3 -._349 FAU .019_,_3
FCE .9135 FRA -.5910 FC3 -.8449 B,SP 1_O13

BOE 1.6930 BRA 2.2495 BE3 1.6407 FSP -420

DISTANCE 414.050

LCL 16!.24 VL 27.3_0 GAL -5,69 AZL 80.50 HCA L_0.29 SH_ I_7.55 ECC .1996_ TNC 9.4997 Vl 30.050

LOP 1,27 VP 37.441 GAP 6.89 AZP 98.9_ TAL _05.83 TAP 46.11RC_ 103.36 APO J31.74 V2 34._70
GP -51.69 ZAL 119.70 ZAP 125.45 ET$ _99.04 ZAE 114.39 ETE 213.48 ZAC 117.45 ETC 195.56 CLP-159.35

50.93 RAL ,62 RAD 6568,3 VEL 12,710 PTH 2,31 VHP 8,055 DPA -40,52 RAP 45t89 ECE 1.6610

INJ LAT _NJ LONG INJ RT A_ INJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT _NJ 2 LONG

-25.Zfl 21_.29 248.13 44,I8 15 42 19 3878.0 -30.84 ?06.22

-_5.23 90.6_ _48.II 44.17 23 4? 37 2340.8 -30.83 _4.55

-25.25 212.29 248.13 44,18 15 42 19 3878.0 -30.84 206.2?
-25,23 90,62 248.11 44.17 23 47 37 2340.8 -30.83 04,55

-25._5 212,29 248,13 44.|8 15 42 19 3878.0 -30.84 206.??

-25._3 90.6_ 248.11 44.17 23 47 37 ?340.8 -30.83 84.55

MIO-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

$GT 4090,4 $GR _87.9 $G3 J38,0 ST 1744,5 SR 489.9 55 602.0

RRT .713_ RRF .8979 RTF ,9402 CRT ,8757 CRS -,9767 CST -,9588

SC.,8 4132,4 R?3 .2896 RJ3 ,943_ LSA 1890.0 HSA 271.5 SSA 5.2

SGI 4113.3 $G? 397.6 THA 6.07 ELI 1797.4 EL2 ?29.6 4LF 14.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69 _

LAUNCH CAT[ MAR ? 1969

HELIC<ENTRIC CONIC

RL |48.Z? LAL -.00

RP 108.65 LAP -3.23

RC 145.608 GL 41.77

PLANE TOCENTR |C CONIC

C3 33.498 VHL 5,788

LNCH ATMTH LNCH TIME[

48.97 14 53 76

131.03 ?5 3 13

48.97 14 _3 26

131.O3 ?3 3 13

48.97 ]4 53 ?6

131.03 ?3 3 13

FLIGHT TIM[ }47.00

GISTANCE 419.870

LC_ 161.74 VL ZT.3?| GAL -5.38 A?L 81.86 HCA ?03.43 SMA

LOP 4.46 VP 37.408 GAP 7.09 ATP 97,48 TAL ?04.18 T4P

GP -46.93 ZAL 171.07 ZAP 129.65 ETS 300.83 ZA£ |17.45 ETE

ARRIVAL GATE JUL ?? 1969

127.16 ECC .19004 INC 8.1411 Vl 30.050

47.60 RCA 102.99 APO 151.37 v? 34.880

217,41 ZAC I70.62 ETC |95.70 CLP-159.14

CLA 48.39 RAL 4.43 RAO 6568.} VEL 12.445 PTH 2.25 VHP

L-I TIME IN] LAT IN] LONG IN] RT 45C IN] AZMTH IN] TIl,,t£

4406.99 -76.37 206.3? ?48.32 47.83 16 6 53

2920.15 -76.36 89.74 ?48.30 47.83 23 51 5}

4406.99 -26.37 206.32 248,37 47.83 16 6 53

2970.15 -26.36 89.74 248.30 47.83 23 51 53

4406.99 -26.37 206.32 ?48.32 47.83 )6 6 53

7920.15 -26.36 89.74 248.30 47.83 ?3 51 53

GIFFERENTI4L CCRR£CTIONS

TC£ 1,4717 TRA-?.0990 TC3-?.0508 BAU .9269

ROE ,4818 RRA -.0966 RC} -.7802 FAU .04313

FC£ .8833 FRA -.5,_8 rC3-I .1147 BSP J 3442

8CE /.5497 8R4 ?.IO12 0C3 ?.0698 FSP -517

MI0-COURSE EXECUTION ACCURACY

.W,T 4189.0 S(,,R 596.1 S(,] 151.5

RRT .7682 RRF .9117 RTF .9326

S_ 4231,2 R23 .2958 RJ3 .9356

SGI 4214.2 S_,2 379.3 TH4 6.29

FLIGHT TIN? 144.00

01STANCE 425.693

LAUNCH DATE MAR ? 1969

MIELIOCENTRIC CONIC

RL 148.77 LAL -.00

RP 108.61 LAP -3.16

_C 147.857 GL _,60

PLAN[TC_'ENTRIC CONIC

C3 78.847 VHL 5.370

LNCH A_MTH LN_H TIME

51.78 J5 17 54

IZ8.?? ?3 7 59

51.78 15 ]7 54

ZZS.E2 ?3 7 59

51.78 15 17 54

I18.?? 13 7 59

CIFFERENTIAL COgRECTICNS

TOE 1.4021 TRA-I.9_O2 TC3-?.440_ 8AU .9478

RCE .4455 RRA -.0768 RE) -.79_ FAU .04471

FOE .8666 FRA -.4469 RC3-1.5475 8SP J3095

8OE 1.4711 8RA 1,9317 BC3 2.4582 F_ :) -_03

7.536 CPA -35.30 RAP 45.26 ECC J.5513

PC' CST TIM IN] ? LAT IN] ? LONG

3807,0 -31.57 199.79

2370.? -31.56 83.71

3807.0 -31,57 199.79

2320.2 -3j.56 83.?I

3807.0 -31,57 199.79

23_>0.? -31.56 83.21

OReIT DETERMINATION ACCURACY

ST J734.6 ,$R 480.9 SS 591.1

CRT .8858 CRS -.9838 CST -.9544

LSA 1876,1MSA 264.4 SS4 6.4

ELI ]787.0 EL2 216.7 ALF 14.01

ARRIVAL 0ATE JUL ?4 1969

LCL 161.74 VL 27.763 GAL -5,06 4ZL 87.91HCA 2196.57 ,_A

LOP 7.64 VP 37.376 GAP 7.30 AZP 96.35 TAL 202.51 TAP

GP -47.76 ZAL JZI.S? ZAP 133.41 ETS 302.19 ZAE 119,92 ETE

0LA 46.24 RAL 8,09 RkO 6568.2 VEL 17.256 PTH ?.20 VHP 7.196 OPA -30.64 RAP 45.14 ECC 1.4747

L-J TIME |NJ LAT IN] LONG IN] RT ASC IN] A1'NTH IN] TIME PO CST TIN IN] Z LAT IN] ? LONG

4344.79 -27.04 L_}.96 248.85 50.94 16 30 19 3744.8 -31.89 194.09

2907./6 -27.03 89.13 248,83 50.93 23 56 ?6 7307.2 -3].88 87.74

4344.79 -77.04 "L)00.98 248,85 50.94 16 30 I9 3744,8 -31.89 J94.09

7907,16 -E7.03 89.I3 248.83 50.93 ?3 56 ?6 2_7.? -31.88 87.24

4344.19 -77.04 200,98 ?46.85 50.94 16 30 ]9 3744.8 -3].89 194.09

?907.16 -27.01 89.13 248.83 50,93 73 56 26 2307.? -31.88 87.74

MI0-COI._SE EX[CUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 4239.6 S(,R 584.0 SC3 159.5 ST 1_44.2 SR 476.7 SS 589,7

RRT .7663 RRF .9084 RTF .9227 CRT .8943 CRS -.9891CST -.9499

,$66 4279.6 R"Z3 .3060 RI3 .9246 LSA 1883.8 MSA 261.9 SSA 7.6

_1 4263.3 ,_2 373.! THA 6.07 EL] 1796.3 EL? ?07.? ALF ]3.97

I76.77 ECC .I9058 IN([ 7.0874 V! }0.050

49.09 RCA 102.61 APO 150.93 v2 34.891

710.94 ZAC 123.54 ETC 195.43 CLP-159.39

LAUNCH C4TE M4R ? 1969 FLIGHT TIME 146,00 ARRIVAL _ATC JUL ?6 1969

HELIOCENTRIC CONIC OlST4NCE 431.509

RL 148.77 LAL -.00 LOL 161.24 VL 77.205 GAL -4,74 AZL 83.76 HCA 209.73 SMA I76.39 ECC .19178 INC 6.7473 V| 30.050

RP |08.58 LAP -3.09 LOP 10.83 VP 37.344 GAP 7.51 4lP 95.43 TAL 200.84 TAP 50.57 RC4 I07.72 APO 150.57 V? 34.902

RC 150.097 GL 35.78 GP -39.12 ZAL 177.02 ?AP 136.77 ET5 }03.79 ?AE 121.91ETE 209.}0 ZAC 126.77 ETC 194,95 CLP-159,90

PLANE TO(ENTRIC CONIC

C3 75.419 VHL 5,04? 0LA 44.4? RAL 11.66 RAO 6568.0 VEL I?.II6 PTH ?.17 VHP 6.976 DPA -76.48 RAP 45.40 [CC 1.4183

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] ? LAT IN] _ LONG

54,Z_ 15 41 18 4289.7? -?7.42 196.21 749.7! 55.57 16 5? 47 3689.7 -31.97 189.05

125.78 ?3 13 5 ?899.45 -?7.4J 88,75 ?49.70 53.56 ?4 1 ?5 2?99.5 -31.95 81.59

54.?_ 15 41 18 4?89.7? -?7.4? 196.21 749.71 53.57 16 5? 47 3689.7 -31.97 189.05

125.78 23 13 fl 7899,45 -77.41 88.75 ?49.70 53.56 74 ] ?5 2?99.5 -31.95 81,59

54.72 15 4J 18 4?89.7? -77.47 |96.2| 249.7! 53.57 16 52 47 3689.7 -31.97 189.05

175.78 23 13 5 2899.45 -27,41 88.75 249.70 53.56 24 I 25 2299.5 -31.95 81.59

ClFFERENTIAL CORRECTIONS MI0-CO.JRSE EXECUTION ACCURACY OROIT 0ETERMINATION ACCURACY

TOE 1.3_94 TR_-J.8OJ6 TC}-2.8760 BAU .9832 SGT 4}44.6 $GR _70,0 SG3 168.0 ST I730.7 _ 467.| 55 570.3

RCE .4055 RR_ -.0667 RC3 -.}|55 FAU .04662 RRT .7745 _ ,9_25 RTF .9171 CRT .8994 CRS -.9971 CST -.9463

FOE .6163 FRA -.3759 rC3-1.5879 8SP 13607 ,%8 4381.9 R"Z3 .2962 R13 .9196 LSk 1867.6 MSA 754.6 SSA 9.0

8OE 1.3803 8RA 1.8078 8C3 2.8937 FF, P -547 S(,I 4367.1 .5(,2 358.7 THA 5.84 ELl 1780.5 EL_ 196.4 ALF 13.67

LAUNCH C4TE MAR ? 1969 FLI644T TIME 148.OD ARRIVAL _ATE JUL ?8 1969

MELIOC[NTRIC CONIC 0/STANCE 437.320

RL 148.27 LAL -.00 LOt. 161.24 VL 77.|48 GAL -4.40 AZL 84.45 HCA ?I_,89 SMA

RP IO8.54 LAP -3.01 LOP 14.01 VP 37,313 GAP 7,77 A_P 94,66 TAL 199.J6 TAP

RC 157.317 GL 33.22 GP -35.94 ZAL 121.73 ZAP 139.77 ETS 304.19 ZA£ |21.50 ETE

PLANE_TOCENTRIC CONIC

C3 ??.797 VHL 4.775 0LA 42.88 RAL 15.20 RAO 6567.9 V_L 12.O_7 PTH

LNCH ATMTH LN_H TIME L-I TIME IN] LAT

56.35 16 3 _ 4240,53 -77.63

1Z3.65 ?3 18 45 2895.28 -21.61

56.35 16 3 50 4?40.53 -?7.63

125.65 ?3 18 45 2895.28 -27.61

56.35 16 3 _0 4?40,53 -27.63

1?3.65 ?3 I8 45 ?895.?8 -27.61

CIFFERENTIAL CORR[CTIONS

TOE 1.2581 TRA-].6694 TC3-3._67 3AU 1.0126

ACE .3753 RRA -.0550 RC3 -.3748 F4U .04752

r0£ .7667 FRA -._977 rC3-J,8046 8S,P 1399J

8OE 1,3t29 8RA 1.6703 8C3 }.3226 FSP -566

I76.02 ECC .19?IJ INC 5.5456 V] 30.050

52.05 RCA 101.81AF'O 150.?? v2 34.91a

207.66 ZAC 128.88 ETC 194.38 CLP-160.55

?.14 VHP 6.8)90=A -2?.76 RAP 45.96 ECC 1.3757

IN] LONG IN] RT AS_ IN] A1"MTH IN] TIME PC) C$T TIM IN] ? LAT IN] ? LONG

191.96 ?50.90 55,80 17 14 _I }640,5 -31,91 184.58

88.54 ?50.89 55.79 _4 7 0 ??95.3 -31.89 81.17

191.96 ?50.90 55.80 17 14 3! _640.5 -31,91 184.58

88.54 250.89 55.79 24 7 0 _795.} -31.89 8].17

191.96 ?50.90 55.80 i7 14 3_ 3640.5 -31.91 184.58

88.54 250.89 55.79 ?4 7 0 ?295.3 -3].89 81.17

MIO-COUR,E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SCT 4441.0 SGR 554.2 563 173.9 ST 17_0.7 SR 451.3 55 551.3

RRT .7747 RR'F" .8897 RTF .9128 CRT ,9053 CR$ -.9947 CST -.94_

568 4475.5 R_3 .?8?2 R13 .9|50 LSA 1845.8 MSA ?47.7 SSA IO.5

SGI 446!.8 SG2 349.? THA 5.55 ELI 1769,1 EL2 186.5 _LF 13.5J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH OATE MAR Z 1969 FLIGHT TIE 150.00 ARRIVAL CATE JUL 30 1969

HELIC_ENTRfC CONI(

RL 148.77 LAL -.00

RP 108.50 LAP -?.92

RC I54.516 GL 30.87

PLAN_TOCENTRIC CONIC

C3 20.726 VHL 4.553

LNCH AZMTH LNCH TI(H_

58.20 J6 25 46

121.@0 23 25 6

58.20 16 25 46

IZI.80 23 25 6

58.20 16 25 46

IZI.80 2] 25 6

OIFFERIENTIAL CCIRRECTIONS

TOE 1.2128 TRA-|.53_ TC3-3.7.,_07 8AU 1.0377

ROE .3527 RRA -.043! RE3 -.3269 FAU .0476I

FOE .7188 FRA -.2142 FC3-I.9887 85P 14Z7§

BOE 1.2630 6RA 1.5326 8C3 3.7450 F,SP -577

DISTANCE 443.J25

LOI. 161.24 VL 27.0_0 GAL -4.06 AZL 85.04 HCA 216,06 SMA I15.64 ECC .19310 INC 4.9583 V! 30.050

LOP 17.Z0 VP 37.283 G4P 7.93 AZP 94.01 TAL 197.46 TAP 53.52 RC4 101.38 APO 149.91 V2 34.9?6
GP -33.17 ZAL 121.00 ZAP I42.45 ETS ._04.92 ZAE 124.80 [TE 206.06 Z4C 131.38 ETC 193.80 CLP-161.E9

OLA 41.56 RAL 18.74 RAD 6567.8 VEL 11.921 PTH 2.12 VHP 6.760 DPA -19.41 RAP 46.78 ECC 1.3411

L-I TIN? INJ LAT INJ LCNG INJ RT ASC INJ AG'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

4196.3[} -27.73 188.15 252.41 57.70 17 35 43 3596.3 -31.77 180.61

2893.53 -27.71 88.46 252.40 57.69 24 13 20 2293.5 -31.76 80.95

4196.30 -27.73 188.15 252.41 57.70 17 35 43 3596.3 -31.77 180.61

2893.53 -27.7I 88.46 152.40 57.69 24 13 20 2293.5 -31.76 80.93

4J96.30 -27.73 188.15 252.4| 57.70 17 35 43 3596.3 -31.77 180.61

1893.53 -27.7I 88.46 25#.40 57.69 24 I3 _ 2293.5 -31,76 80.93
MI0-COURSE EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

`%T 4528.7 SG_ 5}9.3 ,.'.'.'_3 177.6 ST 1714,0 SR 444.5 S$ 533.1
RRT .7679 RRF .8718 RTF .94186 CRT .9126 CRS -.9968 CST -,9396

,_ 4560,7 /_3 .L_54 RJ3 .9105 LSA 1833,4 MSA 240.7 SSA 12.2

.SGJ 4547.7 _2 344.0 THA 5.25 ELI 1761.8 EL2 176.8 ALF 13.45

LAUNCH 04TE MAR 2 1969 FLIGHT TIME 15Z.D0 ARRIVAL CATE AUG I 1969

HELIOCENTRIC CONIC

RL 148,27 LAL -.00

RP 108,47 LAP -2.82
RC 156.704 GL 28._

PLANE TOCENTRIC CONIC

C3 19.054 VHL 4.365

LNCH 4ZMTH LNCH TIN_
59.84 J6 47 JB

120.16 23 32 15

59.84 16 47 18

J?0,16 23 32 15

59.84 16 47 18

120.16 23 32 15

DISTANCE 448.923
LOL 161.24 VL 27.034 GAL -3.71 AZL 85:55 I,_A 219.24 ._44 125.28 ECC .19423 IN(; (.4537 vJ _.050

LOP 20.39 VP 37.253 GAP 8.14 AZP 93.48 TAL 195.75 TAP 54.98 RCA 100.95 APO 149.61 V2 ]4.93fl

GP -_O.74 ZAL I19.89 2AP 144.86 ETS 305.31 ZAE 125.85 ETE 204.56 ZAC !33.83 ET( 193.23 CLP-162.07

OLA 40.43 RAL 22.34 RAO 6567.6 VEL 1|.851 PTH _.10 VHP 6.726 OPA -16.39 RAP 47.00 ECC 1.3136

L-I TIN? INJ LAT INJ LCNG |NJ RT A._ INJ AG'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4J36.32 -27,75 184.73 254._ 59.33 i7 56 34 3556.3 -3J,60 177.07

2893.51 -27.74 88,48 254.21 59.32 24 L_3 29 2293.5 -31.59 80.82
4156.32 -27.75 184.73 254.22 59.33 17 56 34 3556.3 -31.ro0 177.07

2893.51 -27,74 88.48 254.2J 59.32 24 _ 29 _293.5 -31.59 80.82

4156.32 -27.75 184.73 254.22 59.33 17 56 34 3556.3 -31.60 177.07

2893,51 -27.74 88,48 254.21 59.32 24 _0 29 2293.5 -31.59 80.8?

ORBIT OETERMINATION ACCURACY

ST 1706.9 SR 440.2 SS 514.0

CRT .9209 CR8 -.9982 CST -.9366

LSA 1821.2 HSA 232.8 $SA 13.9

EL1 1754.8 EL2 166.9 ALF 13.48

0IFFE_NTIAL CORRECTIONS

TCE 1.1759 TRA-1.3926 TC3-4.1553 OAU 1.0617

ROE .3351 RRA -.0326 RC3 -.3261 FAU .04723

FOE .6705 FRA -.1329 FC3-2.1460 OSP 14576

6OE 1.2227 8RA 1.39_iO 8C3 4.1681 FSP -585

MI0-COURS{ EXECUTION ACCURACY

`%T 4616.2 `%R 5_6.9 `%3 179.9

RRT .7593 RRF .8506 RTF .9055

SG6 4646.2 R23 .2447 R13 .9071

,%1 4633.6 5G2 34J.6 THA 4.98

LAuNcH 0_TE MAR ? 1969 FLIGHT TIM4Z 154.00 ARRIVAL CATE AUG 3 1969

HEL IO(EN/RI( CONIC

RL |48.27 LAL -.I_0

RP 10#.43 LAP -?,7!

RE /58.875 GL 26,63

PLAN[TOCENTRIC CONIC

C3 I7.683 VHL 4.205 CLA

LNCH A_HTH LNCH TI_ L-I TIME

61.30 17 8 41 4119.85

118.70 ?3 40 II 2895,02

61.30 l? 8 41 4119.85

118.70 23 40 11 2895,02

6],30 11 8 41 4119.85

118._0 23 40 II 2895.02

CIFFERENTIAL CC_RECTIONS

TOE 1.1456 TRA-1.2486 TC3-4.5749 B_U 1.0842

ROE .3215 RRA -,0230 RC3 -.3235 FAU .04646

FDE ,62_ FRA -.0533 FC3-_.1746 8S,P 14862

BO£ 1,1898 6RA 1,2488 BC3 4.5863 FSP -589

0ISTAN_E 454.712

LOt. t6t.24 VL 26.977 G_L -3.35 A?L 85.99 HCA 222.41 ._tA 124.92 ECC .19552 INC 4.0119 Vl 30.050

LOP 23.58 VP 37.224 GAP 8.36 A2P 92.96 TAL J94.03 TAP 56.44 RC_ J00.50 _PO 149.35 v2 34.951

GP -28.61 ZAL 118.42 ZAP 147.04 ET$ 305.94 ZAE 126.71 ETE 203.17 ZAC 136.22 ETC 192.67 (LP-167.89

39.45 RAL 26.01 RAO 6567.7 VEL 11.793 PTH 2.09 VHP 6.724 OPJ -I3.66 RAP 48.99 [C( 1.2910

]NJ LAT INJ LONG |NJ RT ASC INJ A2'I,.ITH INJ TIME PO CST TIM INJ 2 LAT _NJ 2 LONG

-27.73 181,63 256.32 60.74 I8 17 20 3519.8 -31.40 173.87
-27.72 88.59 256.31 60.73 24 28 16 2295.0 -31.39 @0.83

-27,73 181.63 256.32 60.74 18 |7 213 3519.8 -31.40 173,87

-27.72 88.59 256.31 60.73 24 _8 26 2295.0 -31.39 80.83

-27.73 181.63 256.32 60.74 18 17 20 3519.8 -31.4g 173.87

-27.72 88.59 256.31 60.73 _4 28 26 2295.0 -31.39 80.83

MID-COUR54E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T 4700.4 S_R 517.3 `%3 |81.0 ST I299.0 SR 438.3 55 494.4

RRT .7485 RRF .8269 RTF ,_031 CRT ,9_03 CRS -.9.988 CST -.9336

`%B 4728.8 R'2_ .#_22 RJ3 .9044 LSA 1809.0 MSA 224.2 SSA 15,9

SGI 4716.4 `%_ 341.9 THA 4.73 ELI 1747.6 EL2 156.4 ALF 13.61

LAUNCH OAT£ _AR 2 1969 FLIGHT TIME 158.00 A_IV_L GATE _UG 5 1969

HELI(XENTRIC CONIC

RL 148.27 LAL -.00

RP 108.39 LAP -2.59

RC 16t.027 GL 24.68

PL_N_TOEENTRIC CONIC

C3 16.550 VHL 4.0_

LNCH AZMTH LNCH TZI_
62.63 17 _0

117.37 23 48 54

6_.63 J7 30 3

117.37 23 48 54

62,63 17 30 5

117.37 23 48 54

01FFER_NTIAL CORRECTIONS

T_E 1,12_6 TRA-|.096_ TC3-4.9_8 _AU 1.1043
ROE .3116 RRA -.0133 RC3 -,3187 FAU .045_0

FOE .5779 FRA .0260 FC3-2.3695 BGP 15087

B0E 1.1641 BR_ 1.0964 BC3 4.9910 FSP -585

0ISTANCE 460.492

LOt. 161 .24 VL L_6.921 G_L -2.97 AZL 86.38 H_A LP'15.59 ._4A 124.57 ECC .19698 INC 3.6214 Vl ]0.050

LOP 26.78 VP 37.196 GAP 8.59 AZP 9"2.54 TAL 19_._0 TAP 57.89 RCA 1043.03 APO J49.11 V2 34,964

GP -26,73 ?AL 116.6_ ZAP 149.01 ETS 306.23 Z_ 127.42 ETE 2_1.90 ?AC 138.59 ETC 192.15 CLP-163,71

OLA 38.57 RAL 29.79 RAO 6567.7 ','EL 11.745 PTH 2.07 VHP 6.748 DPA -11.17 RAP 50.33 ECC 1.2724

L-I TZME INJ LAT [NJ LONG |NJ RT ASC INJ A/_ITH INJ TIME PO C$T TIN ZNJ 2 LAT ]NJ 2 LONG
4086.42 -27.66 178.B0 258.72 61.97 18 38 II 3486.4 -31.18 170.96

1897.90 -27.65 88.79 258.71 61.96 24 37 12 2297.9 -31.I6 80.95

4086.4_ -_7.66 J78._ _ _5B,72 6J,97 JB _ J1 3486,4 -31,J8 J7D,96

2897.90 -27.65 88.79 258.71 61.96 _4 37 IZ 2297.9 -31.16 80.95

4086.42 -27.66 178.80 258.7_ 61.97 18 38 11 3486.4 -31.18 170.96

2897.90 -_7.85 88.79 258.7I 61.96 24 37 _2 2297.9 -31.I6 @0.95
MI0-EOURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

`%T 4?77.0 `%R 510.3 `%3 180.8 ST 1691.5 SR 439.0 $S 475.8

RRT .?_49 RRF .8014 RTF .9007 CRT .9406 CRS -.9980 (ST -.9305

,%_ 4/_04.2 R_3 .L_6 R13 .9019 LSA 1798.3 HSA 215.1 SSA 18 .O

SGJ 4791.7 ,%2 345.1 THA 4.5I ELI 1741.6 EL2 144,8 4LF 13.87

?O26



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH CATE MAR ? 1969 FLIGHT T11,4_ )58.00 ARRIVAL _ATE AUG 7 1969

HELIOCENTRIC CONIC

RL 148.27 LAL -.00

RP 108.35 LAP -Z.46

RC 163.161GL 2Z.81

PLAN[TCK_ENTRIC CONIC

C3 15.614 VHL 3.951

LNCH A7NTH LNCH TIN[

63.87 J7 51 46

116.13 0 ? 14

63.87 17 51 46

116.13 0 ? 14

63.87 17 51 46

116.13 0 2 14

CIFFERENTIAL CC_R[CTIONS

TC£ 1.0976 TRA -.9408 TC3-5.3775 BAU 1.1244

ROE ._38 RRA -.D045 RC3 -.3148 FAU .04400

FDE .53Z3 FRA .0997 FC3-Z.4399 BSP 15356

8C£ 1.1389 BRA .9408 BE3 5._167 FSP -583

OISTANCE 466,76?

LOt. 161.24 VL 26.866 GAL -?.59 AZL 86.73 HCA Z78.78 .9,14 124.22 ECC ,19862 INC 3.27)9 Vl 30.050

LOP 29.97 VP 37.168 GAP 8.82 AZP 92.16 TAL 190.56 TAP 59.34 RCA 99.55 APO 148.89 v2 34.977

GP -25.07 ZAL 114.52 Z4P 150.81 ETS ]06.38 ZAE 128.01 ETE L;_0.74 ZAC 140.94 ETC 191 .66 CLP-164,55

CLA 37.78 RAL 33,68 RAC 6567.6 V£L 11.705 PTH 2.06 VHP 6.794 0Pk -8.89 RAP 51.79 £CC 1.2570

L-] TIM[ ]NJ LAT INJ LONG [NJ RT ASC [NJ AZNTH INJ TIHC PO CST TIN INJ 2 LAT[NJ 2 LC_qG
4055.40 -27.55 176.17 261.40 63,06 16 59 21 3455.4 -]0,93 168.78

2902.43 -27,54 89,10 261.39 63.04 0 50 37 2502.4 -50.92 81.?0

4035.40 -27.55 176t17 261.40 63.06 18 59 21 3455.4 -30.93 168.28

2902.43 -27.54 89.10 261.39 63,04 0 50 37 2]02.4 -]0.92 81.20

4055.40 -27.55 176.17 261.40 63.06 18 59 21 3455.4 -30.93 )68.28

2902.43 -27.54 89.10 261.39 63,04 0 50 37 2502.4 -30.9? 81 .?0

NID-COUR,_E EY_CUTION ACCURACY ORBIT OETEK_AINATTON ACCURACY

,T_T 4855.I _ 506.0 5_3 180.1 ST 1678.5 SR 440.6 SS 455.4

RRT .7215 RRF ,7755 RTF .8997 CRT .9511 CRS -.9954 CST -.9270
,5_ 4881.4 R_3 .1777 RI3 .9006 LSA 1782.2 NSA 205.0 SSA 20.3

SG| 4868.9 S(,2 349.3 THA 4.3Z EL1 1730.3 EL2 132.J ALF 14.10

LAUNCH OATE MAR 2 15_59 FLI(_4T TII4E 160.00 ARRIVAL DATE AUG 9 1969

HELI(XENTRIC CONIC DISTANCE 472.02_

RL 148,27 LAL -.O0 LCt. 161.24 VL 26.811 GAL -2.19 AZL 87.05 HCA 231.97 5_44 123.88 ECC .20044

RP 108.31 LAP -2.33 LCP 33.17 VP 37.141 GAP 9.03 AZP 9J.82 TAL 188.81 TAP 60,78 RCA 99.05

RE 165.276 GL 21.00 GP -23.60 ZAL 112.14 ZAP 152.45 ETS 306.38 ZAE 128.51 ETE 199.69 ?AC 143.29
PLANETOCENTRIC CONIC

C3 14.847 VHL 3,853 OLA 37.03 RAL 37.71 RAO 6567,6 VEL II.672 PTH 2.05 VHP 6.857 OPA -6.81

LNO4 AZMTH LNCH TIME L-! TINE IN) LAT IN) LON6 IN) RT AS_ IN) AZNTH ]NJ TIME FO CST TIN
65.06 18 13 57 4026.18 -27.39 173.70 264.37 64.03 19 21 3 3426.2

114.94 O 12 JJ 29D9.OJ -27.37 89.54 264..36 64.02 I O 40 2309.D
65.06 18 13 57 4026.18 -27.39 173.?0 264.37 64.03 19 21 3 3426.2

114.94 0 12 11 2909.01 -27.37 89.54 264.36 64.02 1 0 40 2309.0

65.06 18 13 57 4026.18 -27.39 173,70 264,37 64.03 19 21 3 3426.2

114.94 O 12 11 2909,01 -27.37 89.54 264.36 64.02 1 0 40 2]09.0

INC 2.9539 vJ ]0.050
_PO 148.T] v2 34,990

ETC 191.19 CLP-165.38

DIFFERENTIAL CORR_CT[ONS NI0-COURS_ EXECUTION ACCURACY

TD[ 1.0721 TRA -.7783 TC3-5.7_64 BAU J.1442 S6T 493J.8 SGR 303.5 ,T_3 178.9

ROE ,2977 RRA .0043 RE3 -.3112 FAU .042§9 RRT .7079 RRF .7497 RTF .8994

FOE .4#62 FRA ,1702 FC3-2.4836 6SP 15637 _ 4957.4 R_3 .1553 R13 .9002

8OE 1.1127 BRA .7785 BC3 5.7648 FSP -560 5(.,1 4944.7 SG2 334,7 THA 4.16

RAP 53.37 £CC 1.2443

IN) 2 LAT IN) 2 LONG

-30.64 165.76

-30.63 81.60

-]0.64 165,76

-30.63 81.60

-30.64 165.76

-50.63 81.60
ORBIT OETERNINATION ACCURACY

ST 1657.8 SR 442.7 SS A33.3

CRT .9614 CRS -.9902 CST -.9226
LSA 1759.0 NSA 194.2 SSA 23.J

EL) 1711.9 EL2 1J8.0 ALF 14.47

LAUNCH DATE N4R Z J969 FLIGHT TIME 162.00 ARRIVAL DATE AUG ]i 1969

HELIOCENTRIC CONIC DISTANCE 477.767

RL 148.27 LAL -.00 LOL 161.24 VL 26.757 GAL -1.78 AZL 87.34 HCA

RP |08,_6 L4P -2.18 LGP 36.37 VP 37.114 GAP 9,29 AZP 91.52 TAL

RE 167.370 GL 19.23 GP -22,30 ZAL 109.49 ZAP 153.97 £TS ]06.23 ?A£

PLANE_TOCENTRIC CONIC

C3 14.210 VHL 3.772 0LA 36.31RAL 41.87 RAO 6567.6 VEL 11.645 PTH

235.16 S_A J_3.55 ECC .20245 INC 2,66?2 vl 30.050

187.06 TAP 62.22 R(4 98.53 APO 148.56 V? 35.003

128.94 ETE 198,74 ZAC 145.62 ETC 190.74 CLP-166.Zl

LNCH AZNTH LNCH TIME L-I TIME INJ LAT IN) LONG

66.26 18 36 53 3998.09 -27.16 171.31

113.74 0 22 28 2918.2_ -27.15 90.17
66.Z6 18 36 53 3998.0¢J" -27.16 171.31

113.74 O 22 28 2918.28 -27.15 90.17

66.26 J# 36 53 399,9.09 -_7.16 171.31

113.74 O 22 Z# 2918._8 -27.15 90,J7

DIFFERENTI4L CCRRECTIONS MID-COURSE EXECUTION ACCURACY
TOE 1.047_ TRA -.6045 TC3-6.0932 BAU 1.1610 5GT 4997.6 SGR 503.0 SG3 J76.8

ROE .2937 RRA .0140 RC3 -.]060 FAU .04094 RRT .6927 RRF .7246 RTF ,8987
FOE .4430 FRA .2410 FC3-2.4_5 BSP 15813 568 5022.8 R_3 .1370 RI3 .9994

BOE 1.0879 8RA .6047 BC3 6.1028 FSP -569 SG1 5009.8 562 361.8 THA 4.01

2.04 VHP 6.935 OPA -4.88 RAP 55.05 ECC 1.2342

INJ RT AS_ INJ A_4TH INJ TIME PO CST TIN INJ ? LATINJ 2 LONG

267.61 64.92 19 43 31 3398.) -]0.30 163.33

267.60 64.90 J JJ 6 2318.3 -50.29 82.19

267._1 64.92 19 43 31 3398.1 -]0.30 163.33

267.60 64.90 I I1 6 2318.3 -_0.29 82.19

267.61 64.92 19 43 31 3398.1 -50,30 163,33

267.60 64.90 1 11 6 2318.3 -]0.29 87.19

CR6IT DETERNINATION ACCURACY

ST 1633,| SR 446.Z SS 41_.8
CRT ,9715 CRS -.9813 CST -,9171

LSA 1732,7 _SA 183.6 SSA 26.1

ELI 1689.9 EL2 )02.2 ALF 14.97

LAUNCH DATE NAR Z 1969 FLIGHT TIME 164.00 ARRIVAL DATE AUG J3 1969

HELIO_ENTR|C CONIC

RL 148.27 LAL -.00

RP 108.22 LAP -2.04
RC 169.445 GL 17.4_

PLAN[T(X;ENTR[C CONIC

C3 13.754 VHL 3.709
LNCH AZMTH LNCH T_ME

67.49 19 0 48

112.5) O 32 46
67.49 19 0 48

112.51 0 32 46

67.49 19 0 48

112.51 O 32 46

OISTANCE 483.500

LCL 161.24 VL _6.7_3 GAL -1.36 AZL 87.61HCA

LOP 39,37 VP 37.08_ GAP 9.54 AZP 91._6 TAL

GP -21.13 ZAL 106.61 ZAP 155.36 ETS 305,93 ZAE

238.35 5MA 123.2_ £CC .L_0467 INC 2.3920 Vl _.050

|85._0 TAP 63.65 RCA 98.00 APO 148.44 v2 35.016

129.31ETE 197.88 ?AC 147.96 ETC 190.31 CLP-167.03

OLA 35.58 RAL 46.16 RAD 6567.5 VEL 11.625 PTH 2.04 VHP 7.027 DPA -3.11 RAP 56.82 ECC 1.Z264
L-_ TIME _NJ LAT _NJ LON6 IN) RT 45_ [NJ A2"MTH _NJ T[I,I_ PO CST TIM IN) 2-LAT IN) 2 LONG

3970.33 -26.86 168.94 271.11 65.74 _0 6 58 3370.3 -29.90 160.94

2931.08 -26.83 91.04 271.11 65.72 ) 21 38 2331.1 -29.89 83.04

39?0.33 -_6,86 168.94 E?I.II 6_.74 L_0 6 58 3370.3 -29.90 160.94

E931.08 -26.85 91.04 271,11 65.7_ 1 21 38 2331.I -29.89 83.04

3970.33 -26.86 168.94 271.11 65.74 20 6 58 3370.3 -29.90 160.94
293|.08 -26,8_ 91.04 271.11 65.72 J 21 38 _331.1 -79.89 83,04

CR_IT _[TER_NATJON ACCURACY

ST 1591.5 SR 44_.5 SS 388.!

CRT .9804 CR5 -.9673 CST -,_Pga

LSA 1689.3 NSA 172,7 SSA 79.7

ELI |651.] EL_ 85.l ALF J5.49

DIFFERENTIAL CORRECTIONS

TDE 1.0138 TRA -.4271 TC3-6.4052 BAU 1.1791

ROE .2901 RRA .0234 Re3 -._027 FAU .03935

FeE .3966 FRA .3050 FC3-2.4772 8SP 16081

BCE 1.0545 9RA .4278 _C3 6.4124 FSP -565

HID-COURSE EXJECUTION ACCURACY

56T 5067.8 S6R 503.3 5G3 174.7

RRT ,6794 RRF ,?006 RTF ,8998

5GB .509_,7 RE3 .1173 R13 ,9004

SG) 5079.4 SG_ 32,_.4 THA 3,88

2027



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH GATE MAR Z J969 FLIGHT TIME I66.0Q AR_;VAL GATE AUG 15 1909

HELIOCENTRIC CC'_JC CISTANCE 489.ZI9

RL I49.27 LAL -.00 LOt. I6I,Z4 VL 26.650 GAL -,92 ATL 97.86 HCA Z4|,55 SMA IZ2.B9 ECC ,20711 INC Z.J 397 Vl 30.050

RP |O8.19 LAP -1.89 LOP 42.77 VP 37.062 GAP 9,80 AZP 9|.02 IAL I83.54 TAP 65.09 RCA 97.44 APO 148,35 V2 35.030

_C 171.498 GL I5.76 GP -20.09 ZAL 103.51 lAP 156,65 ETS .)05.48 Z4E 169.63 ETE 197.I0 lAG 150.31ETC I@9.BB CLP-I67.04
PLANETC(ENTRIC CONIC

C3 I3.4]Z VHL 3.662 OLA 34.92 RAL 50.57 RAG 6567,5 VEL 11.610 PTH 2.03 VHP 7.|3I CP4 -I.47 RAP 59.66 EEC 1.1207

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT tNJ LONC INJ RT AS_ INj 4ZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LL%NG

68.93 19 65 57 3941.99 -26,47 I66.50 274.87 66.50 20 31 39 334_.0 -_9.4! 158.50

Ill.17 0 42 45 6948.43 -26.46 9Z.LY_ 274.96 66.49 | 3J 53 6348.4 -69.40 84.21

68.83 19 Z5 57 ]94J.99 -66.47 166.50 274.87 66.50 60 )l 39 ]]42.0 -Z9.41 I5_.50

Ill.17 0 41 45 2949.4] -26.46 92._Z 174.86 66_=9 I ]1 53 2]48.4 -19,40 84.Zl

68.93 19 25 57 ]941,99 -Z6.47 |66.50 274.87 66.50 _ ]I 39 ]]42.0 -Z9.41 15fl.50

I11.17 0 42 45 1949.43 -26,46 92.L_ 17A.86 66.49 I ]I 5] 1348.4 -Z9.40 84.21

OZFFERENTIAL CORRECTIONS M[D-COL_,,_ EXECUTION A(EURAC_ ORBIT OETERMINATION ACCURACY

TEE .9716 TRA -.2415 T£3-6.6672 BAU 1.1966 5_f 513§.6 `%R 504.Z S(.] IT],! ST 1535.0 SR 450.1 SS 362.0
ROE .2974 RRA .0313 RE3 o.2990 FAU .01773 RRT .6661R'RF .6778 RTF .9015 CRT .9890 CR$ -.9454 CST -,B�f16

FOE .3495 FRA .5661 r(3-2,4356 BSP 163S7 5_8 5160.3 RZ3 .0993 R13 .9020 LSA 163J.6 M54 16Z.9 5SA 33,7
BEE 1.OI42 BR4 ,24_ 8£3 6.6739 FSP -560 ,%) 5146.6 ,%2 375.2 7HA 3.76 EL1 )598.2 £L2 66.9 ALF I6.19

LAUNCH 0ATE MAR 2' 1969 ' ]f_T TIME I_.O0 ARRIVAL 0ATE AUG 17 I969

HELIC_ENTRIC CONIC

RL I49._7 LAL -.00

RP J0_.14 LAP -1,7_

RE 173.531 GL 14,06

PLANE TOCENTR[C CL"_IC

C3 13.20! VHL 3o633
LNCH AZMTH LN(.H Tilde

70.31 I9 56 41

109.69 O 51 5_

70.31 19 5_ 4!
109.69 0 51 55

!I0.00 ! 19 10

1J0.00 O _8 3_

CIFFERENTIAL CORRECTIONS

TOE .9261 TRA -.O432 TC]-6.8578 8AU |.2114

RC£ .Z860 RRA .0446 RC3 -.6930 FAU .03595

F0E ,]OAZ FRA .4283 FC3-Z.]579 8SP 16559

90E .9695 8RA .06L_0 BC] 6,9641FSP -550

0ISTAN_E 494.961

LEe 161.64 VL Z6.598 GAL -.47 _ZL _8.10 H(A
LOP 45.98 VP ]7.0]7 GAP 10,07 aZP 90.BI 7AL

GP -19.15 ZAL IGO.Z_ ZAP 157.85 ETS 304.87 ZAE

244.75 5NA 1_.58 ECC ._0979 INC 1.9020 V! 30.050

181.77 TAP 66.5_ RCA 96.16 APO 149.79 VZ ]5,043

|69.9_ ETE 196.40 Z_C J5_.65 ETC !89.46 CLP-J68.65

OL4 34.0_ RAL 55.07 R40 6567.5 V_L 11,601 PTH _.0] VHP

L-I TIME INJ LAT INJ LONG INJ RT AS_ |NJ A_TH INJ TIME

3911.89 -_5.99 163,91 _78.85 67.2] 20 57 5_

_971.67 -_5.97 9_81 _78,85 67._ 1 4I 27

3911.89 -E5.99 163.9J _78.85 67.2] L_O 57 52

1971.67 -_5.97 99.8| 278,8§ 67.ZZ J 41 17

Z888.]4 -_8.04 88._4 279.76 69.60 2 7 19
_043.02 -Z].9_ 98.38 Z77.86 64.85 I 19 15

MIO-COLM,_ EY.ECUTICN ACCURACY

,%T 5|99.6 _R 505.9 ST.,3 169.1

_T ,6519 R/_ .6568 RTF .9064

,%B 5_18.2 R'Z_ .0861 R13 .90_9

5el 5L?O4.Z ,%Z ]82.8 THA 3.65

7.247 0P_ .05 RAP 6'0.59 ECC 1.Z173

PO CST TIM INJ Z LAT INJ _ LONG
3311.9 -28.84 155,91

_371.7 -2fl.93 85.80

3311-9 -_9.94 155.91

2371.7 -ZB.83 85.80

_99.5 -30.55 79.95

2443.0 -27.14 90.66

ORBIT 0ETER_INATION ACCURACY

ST 1469.3 s_ 45J.7 sS 33_.6

CRT -9935 CRS -.9J22 CST -.8_43

LSA 1564.8 MSA I56.6 SSA 37.0

ELI JS35.4 EL_ 49.3 ALF 17.01

LAUNCH 0ATE M_R _ 1969

HELIL-WCENTRIC C,,_IC

gL |48.27 L4L -.00

RP I08.!0 LAP -I.55
RC 175_5a4 GL 12.38

PLAMETC_ENTRIC CONIC

C3 !3.127 VHL 3.6_3

LNCH AZHTH LNCH TIME

7_.DC L_ _1 17

108,00 0 59 35

72.00 2'0 ZI 17

lOS.DO 0 59 35

lIO.O0 2 !5 31

llO.OO 0 B _7

FLIGHT TIME 170.00 ARRIVAL CAT[ AUG 19 |969

01STANCE 500.62?

LOL 161.74 VL Z6.546 GAL -.00 AIL 88.32 H(A

L_ ° 49.19 VP 37.012 GAP 10.35 AZP 90.63 TAL

GP -lfl.30 7AL 96.78 ZAP 158.97 EfS 304.09 ZA£

247.95 _A 122.26 ECC .?1273 INC 1.676] VI 30.050

I_0.01 TAP 67.96 RCA 96.Z5 APO 14_.27 VZ 35._56
I30.1_ ErE I95.77 7AC 155.D0 ETC ]89.O1 CLP-169.46

OLA 33.15 RAL 59.61 RAO 6567.5 VEL 11.598 PTM Z.03 VHP 7.375 CPA 1.45 RAP 62.56 ECC 1.2160
L-I TIME |NJ LAT INJ LL"NG ]NJ RT AS( INJ AZMTH [NJ lIME PO CST TIM INJ 2 LAT INJ Z LL-WNC

3978.54 -25.39 16J.05 293.02 67,93 ZI 25 55 3278.5 -28.15 153.0b

• ]O2,57 -25.39 95.93 283.02 67,97 I 49 37 Z402.6 -28.14 07.94

3879.54 -Z5.39 161,05 ?83.02 67.93 ZI _5 55 3_78.5 -ZB.15 153.06

3002.57 -25.38 95.95 ?93.02 67.9? 1 49 37 Z402.6 -28.t4 07.9_

2769.46 -30.59 79.91 295.06 73.93 3 I 40 2169.5 -32.48 71.20

3159.65 -_.40 I05.56 290.49 61.96 1 I 7 2559.7 -25.98 98.25

CIFFERENTI_L CORRECTION5 MIO-COURSE EXECUTION ACCURACY ORBIT DETERIwINATION _CCURACY

Tog .8779 TR4 .0916 TC3-7.S44J BAU 1.IZSB ,%T 5642.8 S(,R 557.3 ,%3 t95.6 ST 1398.9 SR 468.9 S5 354.6

RC£ .2960 RRA .0475 RC3 -.3987 F4U .04292 RRT .7198 REW .7lOB RTF .9405 CRT .9949 CRS -.9177 CST -.9094

FOE ,3119 FRA ,4_13 FC3-2.8242 6S_ 2124_ £-.C_ 5670.2 R'_3 .05JB RI3 .9408 LSA 1509.9 MS_ |43.7 $SA 44.1

_0£ .9264 BRA .1032 BE3 7,5546 FSP -_1 ,%1 5656.9 ,%2 ]89.3 THA 4.05 ELI j474.7 EL_ 44.9 ALF IH.46

LAUNCH _ATE MAR '_ 19"6.9 FLIGNr TIME 172.00 4R_IVAL GATE _UC _1 1909

HELIC_ENTRIC CONIC

RL 148.67 LAL -.OO

RP 108.06 LAP -I.38

RC 177.515 GL IO,7p

PL4N_TO_ENTRIC CONIC

C3 13.187 VHL 3.6310LA

LNCH AZMTH LNCH TIME L-I TIME

7].96 ZO 52 ?4 38]9.99

106.O4 I 5 iZ 3043.10

73.96 20 52 24 ]899.99
]06.04 l 5 1_ 3043%10

110.00 Z 57 49 6695.LX3

llP,OO 0 2 53 3236.09

ClrFERENrI4L CCRRECTIONS

TOE .801_ TRA .39Z1 TC3-7.019I BAU 1.23_

_E .2H52 RRA .0690 RE] -.2775 r4U .03Z38

roe .2136 FRA .5445 FC3_2.1257 _SP 16876

_0E .951_ B_A .3983 0C5 7.O_35 FSP -524

01STAN£E 506.770

LOL 161.Z4 VL _6.494 GAL .49 AZL 88.54 HEA 251.16 SMA 1?1.96 ECC .?1592 INC 1.4605 Vl 30.050

LOP 52.39 VP 36.98_ GAP ]0.64 _7P 90.47 TAL 179.2] TAP 59.39 _CA 95.62 APO !4_.Z9 V_ 35.069

GP -17,54 7AL 93.18 lAP J60.(_ ETS 303.15 7AE 130.41ETE 195.19 7_C 157.37 ErE 18H.54 CL_-J70,25

32.?I RAL 64.22 RAO 6561.5 V1EL 11.601PTH 2.03 V_P 7.514 ERA 2.16 RAP 64.6I] ECC 1.2170

INJ LAT INJ LONG INJ RT A_,C INJ _2"MTH INJ TIME PO CST TIM INJ 2 L4T INJ Z LONE

-_4.68 t57.79 287.40 68.6_ ?1 56 Z4 3Z40.0 -27,36 149.0:

-24,67 98.73 Z87.39 69.6(? I 55 55 2443,1 -27.]5 9(.].75

-_4._q 157,79 _87,4_ C-_.6Z ZI 56 Z4 3240.0 -27.36 149,81

-24.67 98.73 _87.39 6B.r:_ I 55 55 244].1 -77.35 90.7 =

• ]1.96 74.4_ _89.93 76.91 3 42 44 2"095.0 -33.33 65.56

-17.9_ 110.07 _89.9_ 60.37 0 56 49 2636,1 -ZI.69 |03.Di

MI_-CCORSE EXECUTION ACCURACY ORBIT _ETERMINATION 4CCURACY

,%T 5Z99.8 S£,,R 509.5 ,%3 J6Z.3 ST 1_92,1 SR 451.6 SS ?96.5

RRT .6_52 R"RF" .6_02 RTF .9060 CRT .9911 CRS -.7917 CST -.0450

,%_ 5324.3 R"d3 .0647 R|3 ._363 LSA 1390.4 NSA 162.4 SSA 42.B

5&_1 5309.5 $62 396.9 TNA 3.46 ELI )367.6 EL? 56.6 ALF 19.14

_028



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968.69

LJ'UNCH CAT? MAR Z 1969 FLIGHT TIME 174.00 ARRIVAL _ATE AUG 23 1969

PIELrO('ENTRIC CC_N|C O[STANCE 5lJ .91?

RL 148.77 LAL -,00 LOt. 161.24 VL 26.444 GAL .99 AZL 88.75 HCA Z54.37 SMA

RP 108o02 LAP °1.21 LOP 55.60 VP 36.964 GAP 10.94 AZP 90,34 7AL 176.47 TAP

RE J79.506 GL 9.09 GP °|6.85 ?AL 89,5J ZAP 16,0,97 ET$ 302,02 ZAE 130,61 ETE
PLAMETOCENTRIC CONIC

C3 13.395 VHL 3.660 CLA 31.20 RkL 68.B0 RAO 6567,5 VEL |l.61O PTM

LNCH AZMTH LNW_H TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ A_MTH INJ 71ME

76.33 2! 26 54 3798,52 -23.86 153.84 291.90 69.86 22 30 6

i03.67 1 7 IA }097.34 -83.84 108,49 291.89 69,26 I 58 51

76,33 21 26 54 379Z.52 -23,B6 153.84 291.9G 69,28 22 30 6

103.67 1 7 14 }097.34 -23,84 102.49 291.89 69.26 I 58 51
110.00 3 36 2 8634.J3 -32.71 69.94 294.71 79,47 4 19 56

110.00 D I 12 3}03.73 -15,57 113.94 287.65 59,18 0 56 J5

OIFFERENTIAL CORRECTIONS MI0-C(_E EXECUTION ACCURACY
TDE .7163 TRA .6(J72 TC3-6.9654 BAU |.25|B S(,T 5351,3 ._ 509,7 SG3 JSB.B_

ROE .2846 RRA .O82! RE3 -.2689 FAU .0}072 RRT .6|34 Rf_ .6024 RTF ,9086

FOE .1628 FRA ,59@4 FC3-I,9857 BSP 1711! SG_ 5375,5 RZ3 ,053J R13 ,9088

BOE .7708 BRA .6127 BE3 6.9905 F$P -SJB $GI 5360,5 ,_G2 401.9 THk 3.36

121,66 EC( .219A! INC 1.2526 VJ 30.050

70.8] RCA 94.96 APO J48.35 V2 35,083

194.67 ?A£ 159,73 ETC |88.02 CLP-17],04

2.03 VHP 7.665 0PA 3.97 RAP 66.70 EEC 1.2204

CST TIM IN: 2 LAT INJ 2 LONG

3|92.5 -26.46 145.90

2497.3 -26.45 94.55

3192.5 -86.46 145.90

2497.3 -86.45 94.55
2034.J -33.82 60.87

8703,7 -19.54 107,07

C_BIT CETERMINATION ACCURACY

ST 1180.0 SR 447,8 SS 276,9

CRT .9757 CR5 -,6870 CST -.8150

LSA 1278.5 MSA 182,6 SSA 4l..8

ELI 1258.7 ELZ 92.1 ALF 2_.43

LAUNCH 0ATE MAR 2 |969 FLIQ4T TIME 176.00 ARRIVAL OATE AuG 25 1969

HELIOCENTRIC CCNIC

RL 148._7 LAL -,OO

RP 107.98 LAP -1,03

RE 181.455 GL 7,_

PLAN[TC_ENTRIC EON|C
C3 13.758 VHL 3.709 OLA

LNC._H AZMTH LI_H TIME L-I TIME

79.33 22 6 46 3729,2'8

100.67 J 3 28 3172,32

79.35 22 6 46 3729.22

1OO.67 ! 3 28 3172,32

110.00 4 11 52 2581.44

110.00 0 I 29 3368.09
CIFFERT.NTIAL CCRREETION$

TDE .6214 TRA .8443 TC3-6.8643 BAU 1.2634
RDE .2851 RRA .0961 Re3 -.2580 FAU .0_g05

FeE .1J48 FRA .6512 FC3-1,8278 BSP 17295

8CE ,6836 ORA .8497 8(3 6,8692 FSP -508

OlS7ANC[ 517,529

LOL 161,24 VL 26,_4 GAL l_52 AZL _.95 HEJ 257.58 ,_WA 121,36 ECC .22322 INC 1.0511 vl 30.050

LOP 58,81 VP 36.941 GAP 11,26 AZP 90.23 TAL 174.70 TAP 72,28 RCA 94.27 APO 148,45 V2 35.095

GP -16.23 ZAL 85.78 ZAP 161.88 ET$ _00.71 2kE |50,82 E7E J94,20 2AC 162.11ETC 187.43 CLP-171,SZ

30.lJ RAL 73.32 R_iK) 6567.5 VEL J! .625 PTH _.04 VHP 7,828 OPA 5.08 RAP 68.85 EC( 1.2764
INJ L4T INJ LONG INJ RT AS(. INJ A2"NTH INJ TIME PC) CST TIM INJ 2 LAT INJ ? LONG

-_2,92 |48,72 296,5l 69,93 23 8 55 3189,2 -25.45 140.81

-22,9I 107.73 296.50 69.92 | 56 20 2572,3 -25,44 99.83

-L>2,92 148,72 29_.5l 69.93 Z} B 55 3129,Z -25.45 140.81

-L:_,gI J07,75 L:_96,50 69.9E J 56 _ 2572.5 -85.44 99.83

-33.29 65.9a 299,47 81,77 4 54 53 1981,4 -34.07 56.78

-13,29 117.54 _91,59 58.21 0 57 37 2768,1 -17.40 110.83

MI0-C.CURS{ EXECUTION ACCURACY ORBIT OETE_WINATION _CCURAEY

S&T 5396.7 _GR 509.8 SG3 J55.1 ST J072,0 SR 443.4 SS 266.1

RRT .6017 RRF ,5868 RTF ,9115 CRT ,9401 CRS -.5519 CST -,7924

5r_ 5420,7 R"_3 .0442 R13 .91|5 LSA li69.7 MSA 816,4 SSA 38.8

SGI 5405.4 ::_,2 406.5 THA 3,27 ELI 1151.5 EL2 140.7 ALF ?l .58

LAUNCH DATE WAR 2 1969 FLIGHT TIWE 178.00 JRRIVAL GATE AUG ?? 1969

HELIOCENTRIC CONIC

RL 148,27 LAL -.00 LOL 161,24 VL

RP 107.94 LAP -.84 LOP 6_.03 VP
RC 1H3.384 GL 5.96 GP -15.66 ZAL

PLANE TO(ENTRIC CONIC

C3 14.29(] VHL 3,780 0LA 28,95 RAL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

83.72 22 58 51 3627.32 -21.89

96.28 O 46 46 3?90.90 -21.88

1OO.O0 2 19 9 2994._ -86.65

lO0.O0 0 13 4 3399.25 -17.87

liD.D0 4 45 51 2534,84 -33.69

110,OO 0 2 58 3431.37 -J0.g9

CIFFER'ENTIAL CORRECTIONS

T_E .5178 TRA |,0_7 T(3-8,65}2 BAU 1.2719

ROE .Z865 RRA ,111! RC3 -.2439 FAU .02729

FOE .0691 FRA .70_0 rc3-1.6536 B_ o 17_3

8CE .5918 _RA 1.10_4 BC3 6.6577 FSP -495

OISTANCE 523.IJ8

86.344 GAL 2.07 AZL 89.J5 H(A 260.79 ,SMA

36,917 GAP |1,60 AZP 90.14 TAL 172.94 TAP

82.04 ZAP 162.72 ETS 299.19 ZkE 131.00 ETE

121.07 ECC .22756 INC .8543 vl 30.050

75.73 RCA 9].55 AP_ 148.60 V? 35.108

193.77 ZAC 164.48 ETC 186,70 CLP-172.60

116,11 301,19 70.56

95.76 }02,76 75.93

182.]2 299,_0 65,28
62.36 304.22 P3.85

121.00 295.66 57.43

MI0-CO,_SI[ £_rCUTION kCCURACY

,%T 5433.8 ,_ 509,5 ,%3 151

RRT .590_ _ .57_W3 RTF .91

S(_ 5457.7 1_3 ,O_h_O

•_I 5442.2 S(,2 410.7

77,75 RA0 6567,6 VEL 11.648 PTH 2,04 VMP 8,0(]4 0Pk 6.11 RAP 71.04 ECC 1.2352

INJ LONG |NJ RT AS,( |NJ AZNTH INJ TIME PO CST TIM INJ 2 LA T |NJ _ LC_C

140,77 301,19 70,57 23 59 18 }(327.3 -24.34 132.91

J 41 37 2690,9 -24.33 I08._4

3 9 3 2394.2 -2_,3g 87,36

I 9 43 2799.2 -20.47 i|4.78

5 88 6 1934.8 -34.18 53,15

I O 3 2831.4 -15.21 114.44

C_BI7 OETERNINATION ACCURAC Y

.3 ST 981.6 ,_ 438.1 SS 764.B

35 CRT ,8710 CRS -,3986 CST -,7894

R13 ,9137 LSA 1074.8 MSA 263.0 SSA 3_.9

THA 3,19 ELI 1056.2 EL8 L:_)O.O ALF _2.08

LAUNCH GATE MAR 2 1969 FL/f_T TI_ J_O.O0 ARRIVAL GATE AUG 79 1969

H_LIC_ENTRIC CONZC DISTANCE 5_8,674

RL 148.27 LAL -.00 LOL 161.24 VL 26,295 GAL _,64 _ZL 89.34 H_ 264.00 ,_A

RP 107.90 LAP -,86 LCP 65,24 VP _.894 GAP ||,95 A2"P 90,07 TAL 171.19 TAP

RC 185.291GL 4.49 GP -|5,14 ZAL 78.32 ZAP 163.51 [TS 297.46 ZAE 131.16 ETE

PLANE TC_ENTRIC C(_NIC

C3 15.006 VHL 3.874 OLA 27,74 RAL 88.06 RAO 6567.6 VEL 11.679 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LOM_ ]NJ RT A_ INJ A_NTH ]NJ TiME
90.00 I Z IB 3506,18 -24.45 liB.09 307.1_ 75,26 I 57 24

90.00 83 17 40 36_3.80 -17.J6 1_.3| 304.47 67.13 24 18 14

I00,00 3 B 83 2899,71 -28.04 89.08 308.03 79,18 3 56 43

100.00 23 54 16 3515,50 -13.83 189.03 302.87 83.83 24 52 5!

110.00 5 I8 lI 2493,51 -33,95 59.I6 308,94 85,73 5 59 44

110.00 0 4 53 3494.47 -8.66 124.40 299,83 56.80 1 3 8

OIFFERIENTIAL CO_CTION$ NIO-C,I_L_SA_ EXECUTION ACCURJC¢

TOE .3979 TRA J.3567 T(3-6.38_6 BAU 1.2813 5GT 547j.7 _ 507.7 563 147.5

ROE .288I RRA .1264 RC3 -.L_896 FAU .02569 RRT ,579_ RRr ._59l RI"F ,9165

FOE ,0216 FRA .7555 rC3-1.4823 B_ 17566 _ 5495.2 R_3 .0309 RJ3 .9166

BOE .49J 3 BRA I .36Z6 BC3 6.3867 FSP -486 $GI 5479.6 $62 413,3 THA 3.09

120,79 EEC .23188 INC .660_ vl 3(3.050

75.19 RCA 92.78 APO 148,80 V? 35,120

193.38 ZAC 166.86 ETC 185.77 CLP-17_.38

2,05 VHP 8.193 0P_ 7.06 RAP 73,27 ECC 1.2470

PO CST TIM INJ 8 L_T INJ 2 LONG
2706,2 -26.24 109.87

}033.8 -_0.11 131.88

Z_99.7 -89.24 80.49

2'915,5 -17.31 121.97

1893,5 -34.17 49,92

_894,5 -18.97 117.95

ORBIT DETERMINATION 4CCURAC¢

57 911.6 SR 430.8 55 270.2

CRT ,7503 CRS -.2299 CST -.8091

LSA 993.6 MSA 318.5 SSA 51.0

ELI 97_.3 EL2 267.0 ALF _1.20

2O29



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69,

LAUNCH GAT£ NAR 2 1969

MIEL |(X:EN TR Z C CONIC

RL 148.27 LAL -.DO

RP 107.87 LAP -.47

RC 167.175 GL 3.09

PLANE TO(:ENTRI{ CONIC

C3 15.928 V_L 5.99!

LNO'I dkTMTH L.NCH TIME

90.00 J 57 46

90.00 22 55 17

IDO.O0 3 49 11

10(3.00 23 46 33

l lO,00 5 48 51

110,O0 0 7 18

FLIGHT TIN[ 182.00

01 STANCE 554.19&

LOL 161.24 VL 26.247 GAL 3.24 AIL 89.53 HCA 267.22 .T_AA 120.51 rE( .25679 IN( .4695 Vl 30.G50

LOP 68.46 VP _.871 GAP |E.52 A2'P 90.02 TAL I69.44 TAP 76.67 RCA 91.98 APO 149.05 V2 35.132

GP -14.67 ZAL 74.66 ZAP |64.23 rTS 295.32 2'A{ 131.51 ETIr I93.02 ZAC |69.24 ETC 184.49 CLP-174.|6

0LA 26.48 RAL 86.21 RAO 6567.6 EL I|.718 PTH 2.06 ,niP 8.397 OPA 7.95 RAP 75.54 ECC I.Z6ZI

L-! T]I_ |NJ LAT INJ _ |NJ RT AS_ INJ AZMTH INJ TII_ PO CST TZN INJ 2 LAT INJ 2 LONG
3190.72 -26.2| 110.09 312.56 78.89 2 f_ 57 2590.7 -27,48 101.63

3776.12 -13.20 1,17,68 308.02 64.72 23 58 I3 3176.1 -16.50 1,10.75

2831 .55 -28.8I 84.16 313.06 81 .645 4 36 23 _Z3I .5 -29.66 75.46

_10.52 -|0.85 134.91 _O6.82 61.97 24 46 43 3010.5 -14.51 127.64

2457.10 -34.10 56.32 3|3.6_ 87.40 6 89 48 1857.1 -54.08 47.08

3557.73 -6.29 |27.76 304.06 56._ I 6 _ _)57.T -J0,67 12J ,41

ARRIVAL CAT[ AUG }1 1939

oIrFER[NTIAL CORRECTIONS MI0-COUR_[ [_[CUTION ACCURACY ORBIT 0ETER_IINATION ACCURACY

TOE .2682 TRA I .6_W_ TC3-6.0482 8_J 1.2887 3_T 5504.0 S_ 50_.0 _3 14_.7 ST 885.9 SR 422.7 SS 283.5

ROE .2905 RRA .1424 RC3 -.2132 FlU .02408 RRT ._Z RRF .54f_. RIT .9|_ CRT .5744 CRS -.0742 CST -.8538

roc -.o242 rRA .SO_I rc3-2.3o9o e_ 17715 s_ 5527.2 RZlJ .025A R13 .9193 LSA 951.6 MSA 570.8 SSA 27.S

.3954 8RA !.65_8 _(3 6.0520 F_P -477 S_I 35|I.6 _ 415.0 THA 3.00 ELI _3.8 EL_ 331.8 ALr 17,68

LAUNCH GATE MAR 2 1969 FLI_IT TZN[ |64.00 ARRZVAL GATE S_P Z 1969

HELIOCENTRIC CCIN]C 0JSTAN_ 3]_,_
RL 148.27 LAL -.00 C_. 16_.24 VL _._00 GAL 3._ AZL 89.72 _ 270.44 _ 1_0.2A [CC .2A215 ZN( .2791 V! 30,050

RP I07.83 LAP -,28 LOP 71.68 VP _.649 GAP 1_.7_ X_q _ gO.00 TAL 167.71 TAP 78,_5 RCA 9|.I3 APO 149.56 V2 55,144

RC 189.037 GL |,77 {P -14._4 ZAL 7lo0_ ZAP |64,g0 ET$ _._4 |AlE |_|.4_ [T£ |_.68 ZAC 171,61 [TC 182._4 CLP-174.93

PLAN[TOCENTRIC CON|C
C3 |7.O77 _ 4.13_ OLA 25.R1RAL 90,17 RAO 6_7.7 VI[L I|,767 PTH _.08 VHP _.6|7 0PA 8.73 RAP 77.85 ECC 1,2810

LNCH AZNTH LNCH TINE L-Z TINE IN| L4T IN| _ |NJ RT A_C IN| A_ATH ZNJ 1II4[ PO CST TIM |NJ 2 LAT IN| Z LONG

gO.DO 2 40 25 3li5.85 -_7.09 |04.79 _|7.63 81.41 5 3_ 21 25J5.9 -28.00 9_.24

_0.00 _'Z 44 J7 _2.B_ -I0,0_ 154.|0 311.9A 6_._8 23 48 59 3_82.9 -15.51 147.17
JOG.DO 4 25 20 2777.56 -Z9.ZB 80.Z_ 5|7.95 83.68 5 II 3_ Z177.6 -29.84 71.46

100.00 23 42 2 3(_:J6.40 -8.0_ |H.,,_ ]10.90 6I.IE 24 43 38 5096.4 -11.85 132.63

110,OO 6 17 52 2425.5| -34.|7 53._6 _|8.32 88.86 6 58 17 J825.3 -55.95 44.62

110.00 0 9 5_ 3621.21 -3.B_ 131.10 _08._3 56.01 1 IO 17 _021.2 -8.32 124.e2

0Irr£RENTZAL COm_CTZONS NI0-(,OUR$1E EXECUTION ACCUR_C_ ORBIT 0ET£R_IeATION ACCURAC_

TO[ .1277 TRA |,glBJ TC3-5._ _lU 1.2_45 _(eT 5_32.4 _ e_OI.2 St.,3 139.9 ST 910.4 SR 413.6 SS 302.5
_E .29_ _RA .1588 R¢3 -.|9_9 _lU .0Z2_3 _r ._75 R_' .53_ RTr ._Z21 CeT .3643 {RS .0e3A EST -.90_7

rOE -.O692 rRA .6365 FC3-1.1_Z2 8_ ° 178A9 _ 5555.| J_3 .0_2 RI3 .9222 LS_ 962.8 _SA 404.7 SSA 24.8

8OE .3202 _RA 1.9247 9C3 5.6702 FSP -466 5(,1 _339.5 ,_2 415.5 THA 2.9| ELI 925.3 EL2 579.0 ALF 11.32

LAUNCH GATE NAR _ 1969

H[LIOCENTRIC CONIC

RL 148.27 LAL -.DO

RP 107.79 LAP -.09

RC 190.875 GL .fl4

PLANE TOCENTRIC CONIC

C3 18.4_4 VrHL 4.299

LNCH A_MTH LN(H T_I._
9(3.00 3 17 9

_3.00 22 37 36

I00.00 a 58 6

1(]0.00 23 39 20

110.00 6 45 11

110.00 0 12 40

FLIGHT TIME |86,00 ARRIVAL CATE SEP 4 1969

DISTANCE 545.103

LOt. 161.24 VL 26.153 GAL 4.52 kZL 89.91 H(.* 273.66 SNA 119,98 £CC .24798 INC .0874 Vl 30.050

LOP 74.91 VP 36.826 GAP 13.15 A2P 89.99 TAL 165.99 TAP 79.65 RCA _,22 APO 149,75 V2 55.155

GP -13.85 ZAL 67.64 ZAP 165.51 ETS 290,91 ZAE 131.57 ETE 192,38 ZAC 175.97 ETC 179,15 CLP-175,71

OL_ 23.93 RAL 93.94 RA0 6567.? VEL 11.826 PTH 2,09 VMP 8.854 GPA 9.45 RAP 80,18 ECC 1.5042

L-| TIM[[ INJ LAT INJ LONG INJ RT A,_ INJ AZIWTH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG

_O59.18 -27.60 100.72 322.53 83.39 4 8 8 2A59.2 -28.23 92,11

3976.37 -7,12 159.44 315,99 62.52 23 43 52 3376.4 -10.74 152.64
2733.70 -29.56 76.99 32_.73 85.36 5 43 40 2133.7 -29.89 68.20

3777.08 -5._8 143.85 315.03 60.55 24 42 17 3177.1 -9.26 157.22

2398.70 -34.18 _1.76 3_.97 90.I0 7 25 9 1798.7 -33,79 42,54

3684.85 -1.45 |_M.42 312.6| 35.84 I 14 3 3084.8 -5.92 128.19

OIFrERENTIAL (.ORR£CTIONS MI0-COUR_E EXECU?ION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,0185 TRA 2.2234 TC3-5.243_ BAU 1._963 _i_T _3_3.4 _R 4_N_.5 S_3 136.2 ST 982.2 SR 404.5 SS 324.9

_E ,2978 RRA .1759 RC3 -.I771FAU .02093 RRT .5470 _ .3227 R1T .9243 CRT ,i655 CRS .]657 EST -.943J

FOE -.1111 _RA .gO_2 VC3 -._4 8_P l?B_ S_ _5_3,3 1_3 .0167 RI3 .9248 LSA 103|.1MSA 412.5 SSA 22.4
60E .2984 8RA 2.2303 9C3 5.2468 F_P -454 SG| 5360,0 S_2 415.1 THA 2.82 ELI 984.9 EL2 397.7 ALF 4,65

LAUNCH GATE MAR 2 1969 FLIGHT TINE J88.00 ARRIVAL GATE

H_LIOC[NTRIC CONIC 0|STANCE 5_0.478

RL 148.27 LAL -.00 LGL I6l .24 VL 21_.107 GAL 5.21 AZL 9(].10 _ 276.89 5HA 119.7| £CC .25A35 INC .1028 V! ]0.050

RP 107.76 LAP .lO LOP 78.J3 VP _,804 GAP |3.60 AZP 90.01 TAL I64.28 TAP 81.17 RCA 89.26 APO 150.16 V2 35.166

RE 192,690 GL -,_3 GP -13.49 2AL _4.33 ZAP |6_.07 E73268.23 ZAE I31.68 ETE 19_.09 ZAC 176.29 ETC 171.57 CLP-176.48

PLAN_TOCENTRIC CONIC
(3 Z0,182 VHt. 4.492 0LA L_.66 RAL 97._0 RAG 6367.8 V[L |I.898 PTH 2,1| VHP 9.11| 0PA 10.09 RAP 82.55

LNO_ AZNTH LNO-I TIM_ L-I TII4_ INJ LAT INJ LONG INJ RT AS(: INJ A_TH INJ TIM_

90.00 3 49 53 _0|4._6 -27.91 97.49 327.3_ 84.98 4 40 7
90,00 22 33 15 40_2.56 -4,38 164.30 320.12 62.00 23 40 57

100.00 5 28 3 2698.05 -29.73 74.35 927.47 86.74 6 19 l

I{30,00 23 97 46 3854,3! -2.78 14B.ll 319._4 _0.23 24 42 0
110.00 7 I0 47 2376.63 -34.17 50.04 _27.57 91.I2 7 50 24

110.00 0 15 27 9748,49 ,98 137,74 3|6.89 35,83 | 17 55

GIFFERENTIAL CCRRECTICN5 MID-(OURS( EXI[OJI'ICN _CCURACY
TOE -.1769 TR_ 2.3407 TC3-4.8091 8lU 1.29_3 SGT 5572.5 _ 490.3 SG3 132.6

ROE .3027 RRA .1929 RE3 -.1587 FAU .01943 RRT .3363 _ .3112 RTF .9278

r0[ -.1532 FRA .95ei re3 -.8342 _P 18018 SC_ 5394,0 R23 .0129 RI3 .9279

BOg .5506 0RA 2.5480 8C3 4.8117 FSP -444 SGI _578.7 SG2 413.4 THA 2.72

SKP 6 1969

ECC 1.3321

PO CST 7IN INJ 2 LAT INJ 2 LONG

2414,6 -28,31 88.85

9462.6 -8,I0 157.59

_098.0 -29,87 65.55

9254.3 _ :6,73 141.54
177_:6 _33.65 4_._4

3148.5 -3.51 151.54

ORBIT 0ETERMINATION ACCURACY

ST 1085.1SR 394.2 SS 3A9.2
CRT -.O054 CR5 .2488 CST -.9679

LSA 1j]6'9 M_A 402.4 SSA 20.4

ELI 1085.1 EL2 394.2 ALF 179.87



JPL TM 33-99 EARTH--VENUSTRAJECTORIEStVOL 4, 1968-69J

LAUNCH 0ATE MAR 2 1969 FLIGHT TII_ 19(3.00 ARRIVAL DATE SEP 8 1969

HELIOCENTRIC CONIC DISTAN(£ 555.790

RL 146.27 LAL -.O0 LOL I61.24 VL 26.061 GAL 5.95 AZL 90,_0 PiCA 280.12 S_4A 119.46 [CC .26131 ZNC .29R1 V! 3D.05D

RP ID7.73 LAP .29 LOP 81.36 VP 36.78Z GAP 14.08 AZP 90.0§ TAL 16Z.59 TAP 62.71 RCA 68.24 APO 150.67 V2 35.177

RE 194.480 GL -|.64 GP -13.16 ZAL 61.16 ZAP 166.57 ETS 265.29 Z_ 131.76 ETE 191.83 ZAC 178.35 ETC 143.09 CLP-177.Z7

PLANE TO(:ENTR IC CONIC

C3 22.214 VHL 4.713 DLA Z|.42 RAL 1{30.84 RAD 6567.9 VEL |I.983 PTH Z.14 VHP 9.388 DPA J0.67 RAP 84.91 [CC 1.3656

LNOA ATNTH LNCH TIN[ L-| TINE |NJ LAT INJ LONG INJ RT AE |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 19 27 2979.28 "28.09 94._ 332.D2 86.26 5 9 6 2379.3 -28.31 86.27

9(3.00 22 30 21 4143.95 -1.77 1_,85 324.29 61.73 23 39 25 3343.9 -5.54 162.2D

IOO.OO 5 55 3! 2669.52 -_J,82 72.24 332.12 87.85 6 40 ! 2069.5 °29.80 63.45

IO0.DO 23 36 58 3928.95 -.25 I52.21 323.44 60.11 24 42 27 3328.9 -4.23 145.68

110.D0 7 34 42 2359.24 -34.|4 48.68 332.13 91.92 B 14 ! |759.2 -33.49 39.5D

110.00 0 18 13 3811.98 3.41 141,06 321.16 55.97 1 21 45 5212.0 -1.08 134.85
DIFFERENTIAL CORIR_.CTXON5 MI0-CCURSE [_ECUTZON kCCU_ACY CR6_T DETERt41NATICN ACCURACY

TOE -.3439 TRA 2.8744 TC3-4._I BALI 1.2979 _T 5587.3 StJt 482.9 SG3 129.2 ST 1207.5 SR 383.8 SS 374 .D

ROlE .3084 RRA .ZO96 RC3 -.|405 FAU .O18Ol RRT .5252 RRF .4_ RTF .9310 CRT -,|374 CR$ .3148 CST -.9819
FOE -.19_ FRA 1 .O105 FC3 -.7019 6_lP I_|Z7 S_ 5608.2 R_3 .0_9_ R13 .9310 LSA 1263.8 MSA 384.4 $$A 18.8

BOE .4619 BRA 2.88_ BC3 4.3704 IrSIP -434 SGI 5593.1 SG2 410.5 THA 2.61 ELl 1_8.8 EL.2 3"/9.8 ALF 177.23

LAUNCH DATE MAR Z 1969 FLIGHT TINE J92.00 ARRIVAL DATE SIP 10 1969

/'_L IC_ENTRI C CONIC

RL 148.27 LAL -.00

Re 107.70 LAP .48

RC 196.245 GL -2.59

PLANE TOCENTRI C CCNIC

C3 24.629 VHL 4._3
LNO_ AZNTH LNCH TINE

90.OO 4 46 21

90.00 22 28 25

1DO.O0 6 ZO 46

100.(30 23 36 42

110.OO ? 56 5?

110.00 0 20 36

0ISTANCE 561.02_
LGL |61.24 VL _N5.016 GAL 6.72 AZl. g0.50 PICA 283.34 SMA

LOP 84.58 VP -36,760 GAP I4,£J AZP gO,IT TAL 160.93 TAP

GP -J2.85 Z_. _.17 Z_P 167.00 ETS _Z.08 Z_E 131.86 ETE

119.21ECC .2689] IN(. .4970 Vl 30.050

84.27 R(4 87.lfi 4PO 151.27 v2 35.187

J91.58 _AC 178.24 ETC 54.47 CLP-J?8.06

DLA 20.22 RAL 103.97 R_O 65_8.0 VEL 12.083 PTH 2.16 VHP 9.690 0PA 11.18 RAP 87.29 ECC 1.4053

L-I TXN_ XNJ I._T ZNJ LONG ZNJ RT A_ _NJ AZNTH |NJ TIM( PO (ST TIM INJ 2 L4T _NJ 2 LONG
2951.82 -_B.I9 92.9_ 3_.65 87.25 " 5 35 33 2331.8 -28.28 84".26

4L_21.79 ,74 173._ 328.47 6J .69 23 _8 47 3621 .8 -3.05 166.57
2647.38 -L_.87 70.S9 3_.71 88.71 7 4 53 2047.4 -29.73 61.79

4001.47 2.2J J56.19 327.66 60.18 24 43 23 3401.5 -I.78 149.67
2346.45 -_,.I0 47.M 336.66 92.51 8 36 3 1746.4 -33.58 38.5_

387_.17 5.81 |44,3_ 325.42 56.25 I 25 3I 3275.2 1.33 138.15

ORbiT DETERMINATION ACCURACY

ST 1337.9 SR 373.3 SS 398.6

CRT o.2351CRS .3652 CST -.9896

LS_ 1398.2 NSA 364.8 SSA 17.4

(LI 1341.0 EL2 362.0 ALF I75.95

DIFFERENTIAL CORRF.CTZON$

TOE -.5179 TR_ 3.2273 TC3-3.92/_2 8AU 1.2_0

R0E .3151RRA .L_'Z_7 RC_ -.|_25 KAU .0|659

K0E -.E329 FRA 1.0634 F(3 -.5832 BSP I8206

3DE .6062 8RA 3.235_ Be3 3.9301FSP -424

NZO-O3URSI[ EXECUTION ACCLk_AC_

_i_T 5_o9 _ 474.3 S_3 125.8

RRT .5J39 _ .4888 RTF .9343

SGe 56_6.9 R23 .0072 RJ3 .9344

_! 5602.2 _2 406.5 TH_ 2.51

L4UNCH O_T[ MaR 2 _9 FLIGHT TIME 194.00 ARRIVAL DATE SEP JZ 1969

H_L I(XENTRIC CONIC

RL 148.27 LAL -.OO L(_ 16J.24 VL

RP 107.67 LAP .67 LOP 87.81 VP

RE 197.986 GL -3.45 GP -12.58 ZAL

PLAN[TO_NTRI( CONIC

C3 E7.48R VHL 5.243

LNCH A_NTH LNCH T|M[

90.00 5 I0 53

90.00 22 27 10

lOO.OO 6 43 57

100.D0 23 36 47

lID.DO 8 17 36

110.00 O 23 34

DIFFERENTIAL CORRECTIONS

TC_ -.69_ TRA 3.6026 TC3-3.4_4, 8AU 1.2_5

ROE .3230 RRA .2434 RC3 -.105! FAU .01516

FOE -.Z697 FRA 1.1190 FC3 -.4774 _SP I8_13

BOE .76_3 8RA 3.6J08 _3 3.4980 F_P -412

DISTANCE 566.1_0

25.972 GAL 7,54 AZL 90.70 H(A 286.57 S_4A

36.738 GAP 15.17 AZP 90.L_O TAL 159.29 TAP

55.34 ZkP 167.37 [TS 278.61ZAE 131.9_ ETE

118.96 ECC .27724 INC .7D16 Vl _O.DSD

85,87 RCA 85.98 APO 151,95 V2 35.196

191.34 ZAC 176.15 ETC 29.10 CLP-178.96

DLA ]9.D6 RAL 106.89 RAO 6568.1 VI[L 12.201PTH 2.19 VHP JO.OJ8 OPA 11.62 R4P 89.69 ECC 1.4524

L-I TII_ INJ LAT INJ _ INJ RT 4SC INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

2931.18 °28.25 91.41 341.20 88.01 5 59 44 2331.2 -28.23 82.75

42_.79 3.16 177.38 332.66 61.85 23 38 47 3696.8 -.63 17D.75

2631.07 -29.89 69.38 34|.25 89.35 7 27 48 2031.1 -29.66 60.58

4072.14 4.59 l_O._ 331.87 60.43 24 44 40 3472.1 .62 153.54

2358.08 -34.08 47.03 34|.1_ 92.89 B 56 34 1758.1 -33.30 37.88

3937.88 8.16 J47.70 329.67 56.69 J 29 12 3337.9 3.73 141.43

NID-CCURS_ [X[CUTIGN ACCURACY ORBIT DETERNIN_TION ACCURAC_

_k;T 5601.1 _ 464.7 _3 122.5 ST 1467.5 S_ 363.0 SS 422.D

RRT ._OZ"Z RRF .4782 RTF .9377 CRT -.3059 CRS .4025 CST -.993_

5620.3 R_3 .OO56 R13 .9377 LSA 1530.8 NSA 346.2 SS_ 16.3

_1 5_6.0 ._,_ &01.5 THA 2.40 ELI 1471.9 EL2 344.5 4LF 175.42

LAUNCH 0ATE MAR 2 1<)69 FLIGHT TIME |_N_.00 ARRIVAL DATE SIP 14 1969

HF_LIOCENTRIC CGNIC OIST/_,.( 57!.2_0

RL 148.27 L_L -.00 _ 161.24 VL 25._29 6AL 8.41AZI. 80.91 PiCA 289.B0 _AA 118.73 ECC .28637 IN<: .9132 Vl 350.050

RP 107.64 L4P .86 LOP 91.05 VP 36.7J6 GAP I_.7B AZP 90.31 TAL 157.69 TAP 87.50 RCA 84.73 APO 152.73 v2 35.2D5

RC 199.701 GL -4.22 GP "12.32 ZN. 52.70 ZAP _7.67 £TS 274.88 Z_[ 131._N_ £TE 191.12 ZA¢ 173.86 ETC 22.04 CLP-179.67

PL4NETO(ENTRIC CONIC

C3 30.866 VHL 5.fl56 DLA 17.96 RAL 109._0 _ 6_.2 VEL 12.339 PTN 2.22 VHP 10.376 DPA 12.00 RAP 92,09 ECC 1.5080

LNO-_ A_4TH LNO4 TIME: L-I TINE INJ I.AT INJ _ |NJ RT A_ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 3 33 17 2916._O -28.28 gO.3_ 345.69 88.54 6 21 54 2316.6 -28.19 8J.68

90.00 22 26 25 4_.35 5.48 JSI.4fl 3_.84 82.17 23 3_ 14 3769.3 1.71 174.80

I00.00 7 5 14 2_20.09 -29.#9 M._ 345.7_ 89.78 7 48 54 2020.1 -29.6O 59.77

100.OO 23 37 9 4141,09 6.89 I63,g0 336.07 60.84 24 46 IO 3541.1 2,95 157.33

110.00 8 36 4I 2333,96 -34.06 46.7I _45._0 93.08 9 I5 35 1734.0 -33.26 37.56

JID.OO O 26 7 3999.99 10.47 I_1.O3 333.gO 57.2T J 32 47 3400.0 6.08 144.69

DIFFERENTI4L CORRECTIONS NID-CCURSE E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE -.8874 TeA 3.9955 T(3-3.089_ _ 1.27_3 _T 5_O2.1 S(,R 453.5 SG_ 119.4 ST 1592.7 SR 352.3 55 444.9

.3317 RRA .2591RC3 -.08_0 F_J .01382 RRT .4893 _ .46_4 RTF .9415 CRT -.3622 (RS .4346 CST -.9962

FDE -.3068 FRA 1.1751FC3 -.3877 8SP I8279 _ 56210.4 R_3 .00_3 R|3 .94|5 LSA 1658.6 NSA 328.4 SSA 15.3

_OE .9473 BRA 4.0039 eC3 3.0905 rflP -403 _I 5606,5 S_2 _5.2 THA 2.28 ELI 1598.0 £L2 327,3 4LF 175._Z

2031



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_

LAUNCH CAT£ MAR 2 1969 fLIGHT TIME 198.00

HELIOCENTRIC CONIC OlSTANCE 576.159

RL |48.87 LAL -.DO LOL 161.84 VL 85.8B7 GAL 9.34 A?L 91,13 _CA Z93.04 S_A lIB.49 E(E .296=2

RP |07.67 LAP 1.04 LOP 94.89 VP 36,694 GAP |6.44 AZP 90.44 TAL J56.J3 TAP 89,J6 RCA 83.37

RE ?01.391 6L -4.9| GP -18,09 ZAL 50.ZZ ZAP 167,9_ [TS 270._0 ZAE 131.98 ETE 190,90 ZAC 171.54

PL/N[ T(_(ENTR 1C CC_IC
C3 34.853 VHL 9.904 0LA |6.97 RAL ||8.17 RAD 6568.4 VEL 1Z,499 PTH 7.76 VHP 10.767 OPA 17.37

LNCH AZMTH LNCH TI/4C L-| Tp4E IN] LAT IN] LONG IN] RT A_ ZNJ AZNTH IN] 7I/4_ PO E$T TIM

9_.00 5 33 45 7907,48 -88.50 89.68 350.12 B8,87 6 47 ]3 7307.5

90.00 72 26 0 4439.69 7.70 185.43 341.0! 67.67 83 40 0 ]839,7

100.00 7 84 45 8614,0! -D.89 _9.11 350.I4 90,02 8 B 19 2_14.0

100.O0 73 37 41 4208.39 9.11 167.67 340.26 61.41 24 47 50 3608,4

110.00 8 54 ]8 8333.83 -_4.06 46.10 _50.00 95,09 9 33 12 1753.8

lJO.O0 0 28 33 4061.34 12.71 154.]8 538.1| 58.00 ! 36 15 546!.3

0ZFFE_NTIAL COI_I_CTIONS NI0-COUR_d_ [Y_CUTION A((URACY

TOE-1.0859 TRA 4.4127 TC5-2.7045 BAU 1.2606 .%T 5598.5 SGR 44|.| SG5 116.3

ROE .3414 RRA ,2759 RC5 -.0741 FAU .0|251 RRT ,4755 RRF ,4538 RTF .9454

FOE -.3431 FRA !,2559 FC3 -.3107 BSP 18345 _ 5615.9 R25 ,0026 Rt3 ,9454

FOE !.1383 BRA 4.42!2 ,_C5 2.7053 r?P -595 S(,1 5602.5 .%2 ]87.9 THA Z.16

LAL_CH DAT£ MAR 8 J969 FLIGHT TIME L:_O.OO

4RR]VAL CATE SEP 16 1969

INC 1.1337 Vl 30.05(]

APO 153.67 v7 35.?13

ETC 18.84 CLP I79.5(]

RAP 94,49 ECC 1,5736

IN] 7 LAT IN] Z LONG
-8_.l 5 81.02

3.97 178.73

-_9.57 59.3Z

5.27 !6! .0=
-33.86 37.55

B.39 ]47.94

ORBIT 0ETERNINAT/ON ACCLMACY

ST 1709,7 SR 341.6 SS 467.0
CRT -.4057 CRS .4606 C$T -.9976

LSA 1777.8 MSA 3!!.9 SSA 14.4
ELI !715.5 1%2 311.7 ALF 175.21

ARRIVAL 0ATE SEP IB !969

0ISTANC£ 580.946

10.55 AZL 91.57 H_96.77 5_A 11_.27 ECC .30748
17,!7 AZP 90,60 TAL !54.6! TAP gO.B8 RCA 81.90

EL IC_ENTRI( CONIC

RL _4B.87 LAL -°0(3 LCL !61.24 VL ZS,B4§ GAL
RP !07o59 LAP 1.82 LOP 97._2 VP 36,672 G4P

RE L_33.056 GL -5.53 GP -1| ,88 ZAL 47._ ZAP 1_,05 [TS L_66.7| Z/_ 15|,97 ET£ 190.70 ZAC 169.28

PLANE T_£NTR IC C_NIC
C3 39,_63 VHL _,_9(_ DLA 15.94 RAg. 114,44 RAO 6568.5 VEL 12.686 PTH _._ VHP 11.19B 0P4 !2.57 RAP 96.88 ECC 1.6511
Lk_4 A_47/.4 LN_H TIME L-I TINE IN] L_T IN] t._NG IN,/ RT A_ IN] A71WTH IN] TIME PO CST TIM IN] 7 LAT IN] 2 LONG

90.OO 6 ]2 26 _905.Z6 -28._0 89J7 554.48 89.05 7 0 50 2_,03.3 -8_.1 "= _0.7]

90.00 2"2 75 5_ 4507.96 9,8! |89._4 345.16 65.50 23 40 59 3908,0 6.J5 !88.57

1OO,00 7 42 ]8 861Z.41 -89.89 67.99 354.49 90.08 8 26 10 _017. 4 -89.56 59.80

]00.00 83 _ 81 4274.05 11._ 171.40 544.dZ 6_.JJ 84 49 35 _74.| 7.40 164.69

J]0.OO 9 !0 3! 85.37.45 -_4.07 46._ 354._(. 9_,92 9 49 _8 !757.A -33.29 57.83
110.OO 0 30 53 4|81.79 14.86 !57.74 _42.5_ 58.86 I 59 55 3521,8 J0.65 151.]9

CIFFERENTIAL CO_K_ECTIONS MI0-COUR,_ EX[(UTION ACCUR4CY ORBIT 0?TERMINATION ACCURACY

rOE-] .79_9 TRA 4._43 TC5-2._.44_ BAU 1.2407 S_T 5589.J ?GR 427.6 $53 115.4 ST 18!6.B SR 33J .l SS 4B_.4
ROE .3588 R_A .2874 RC5 -.0606 FAU .01|2J RRT ,4596 RR_ .4405 RTF .9495 CRT -.4410 CRS .4824 CST -.99_5

rOE -.3789 FR4 1.2959 IrC3 -,2453 BSP J8579 $6_ 5605.4 R'_3 .0021 R13 ,9495 LSA 1886._q MSA 896.6 554 13,6

60E ].3409 BRA 4.B62B _C5 2.3436 F_P -384 S_j 5592.5 _2 _79.5 THA 8,07 ELI 1822.6 EL2 896,! ALF ]75.Z#

INC !.3658 VJ 30.050
_PO 154.63 V8 _5.ZZ]

ETC t7,07 CLP 17B.65

LAUNCH OkTE MAR _ 1969 FLIGHT TIN? 207.00 _RRIVAL CA TE

HELIC_[NTRIC CONIC 0ISTANCE 585.56!
RL ]4_.27 LAL -.0£I LOt. I61.?_ VL 75.805 GAL 11.47 _ZL 9!.61 HCA 299,50 5,'WA !IB,0_ EEC .3!971 INE 1.6099

RP 107.57 LaP 1.40 LOP !00,75 VP 56,650 GAP !7.96 AZP 90.79 TAL J53,15 TAP 97.65 RCk _0.3| APO !55.79

RC 804.697 GL -6,07 GP -!1.68 ZAL 45._0 ZAP 168.!1 ETS 768.32 ZAE !31,94 ETE 190.49 ?K 166,97 £TC J5.85

PLAN(TO(ENTRIC CONIC
C3 45.136 VML 6,7|B 0LA 15,0_ RAL ]J6.58 RA_ 6568.7 VEL i7.9(35 PTH _,35 VHP 11.67_ 0PA 17,77 RAP 99.76

LNCH AZMTH LNCH TIWE L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_WTH INJ T_ME

g_.0O 6 _9 88 790347 -78.30 89.59 35B.76 89.07 7 17 57
90,00 82 75 53 4574.!9 !J.81 !93.17 _49.29 64.0_ 83 47 7

100,00 7 58 58 2614.87 -79.89 68.!8 358.78 89.98 8 48 3_

100.00 83 39 5 4318,08 15.73 175.09 348,56 62.95 24 5! 83

]lOgO0 9 75 23 8344.47 -34.!0 47.53 358.67 92.60 10 4 27

||0.00 0 33 5 4J_J.!9 |6,98 _6!,|0 34_.4B 59,85 I 4_ 46

OIFFERENTI_L CC_R£CTIONS MI0-COU_,_ EXECUTION ACCUR4CY

TOE-I,SO_I TRA 5.3322 7C5-2.009! BAU 1.8127 S(;T 5577.8 ,_ 415.0 S_3 1i0,6

RCE .3643 RR4 .8993 RC5 -.0487 FAU .00987 RRT .4426 _F ,4257 RTF .9537
FOE -.4134 FRA !.3628 FC3 -.1894 _SP 18316 5(_ 5595.1 R_5 .0019 R15 .9537

BOE 1,55t5 _A 5.340E 6C3 2.0097 _SP -373 S61 5580.8 5G._ 370,2 THA !.89

LAUN(H OAT£ MAR 8 1969

_LIOCENTR|C CONIC
RL |4_._7 LAL -.00 LOL 161,84 VL

RP 107.55 LAP !.57 LC_o 103,99 VP

RC 20_.3J3 GL -6.55 GP -11.49 ZAL

PLAN_TO(_ENTRIC CONIC

C3 51.7_6 VHL 7.193 0L_

LNCH AZMTH LN(H TIME L-| TINE INJ L.&T
9(3.00 6 44 51 2907.64 -L_8.30

90.00 _8 Z6 3 4638.35 15.69

100,00 8 13 50 _681.00 -29.89

lO0.OO 23 39 5t 4400,82 15,J3

110.O0 9 }8 58 2554,65 -54.12

_JO.O0 0 35 9 4_59.35 18,88

OIFFEI_NTIAL CC_RIECTIONS

T07-!.7373 TRA 5.8_o_ TC5-1.705J BAU !.|798

_E ,3775 RRk .]0_ RC3 -.0375 rAU .00_59

FC[ -.4495 FRA 1.4330 re3 -.1457 B_P 18345

BO£ 1.7778 BRA 5,9449 _C3 1.7055 FSP -564

SEP ?0 1969

FLIGqT TIME 204.D0

0ISTAKE 589.970

v] 50,050

V2 35.228
CLP 177,77

ECC 1.7428

F_ (ST TIM INJ 2 LATINJ Z LONG

7_03,5 -88.14 80.73

3974,7 8.83 186,33

_14.9 -89.57 59.39

5738.0 9,50 168.?8

1744,5 -33,36 38.37

358!.2 !8.79 154.43

O_81T _£7ERMIN_TION ACCURACY

ST 1912.1 SR 3?0.7 SS 508.9

CRT -.4689 CRS .5000 CST -.9990

LSA 1984.4 MSA _B8.6 SSA 18,9

ELl 1918.1 EL8 888.4 ALF 175.40

ARRIVAL CATE SEP 22 1969

25.765 G_L 17.59 AZL 9i.87 HC_ _O2.74 S_A 117.83 ECC ,35385 I_ 1.87j0 v] 30.050

_.6_8 GAP |B.B4 _P 9|,0| TAL 151.75 TAP 94.49 RE4 78,56 APO 157.]0 v8 35._35
45,84 Z_P 168.09 ETs 757,78 Z_£ 13l.B6 ETE !90.29 ZAC 164.64 ETC !5.04 CLP ]76.87

14.18 RkL 118.54 RAO 6ff_.9 VEL 15.157 PTH 2.40 VHP 12,196 ;PA 12,91 RAP 101.61 ECC 1.8516

INJ LONG INJ RT A$_ INJ A7'MTH INJ TIME PO CST TIM INJ 2 LATINJ ? LONG

89,69 2.97 88.87 7 53 85 8}07.6 -28,J5 8!.03

!9_.95 353.57 64,97 23 43 71 4038.3 10,80 ;90.OJ

6_.65 2.99 _9,74 8 57 3! L:_7J.0 -79,6] 59.84

178.75 357.6_ 63,91 74 53 11 3800.2 11,50 171.88

48._ 2.91 92.13 10 18 !7 1754.6 -33.45 39.15

164.48 5eJ0,61 60.96 I 45 48 3639,4 14.86 157.67
MI0-COURE EXECUTION kCCUR_CY CRBIT 0ETER_INATION ACCURACY

_T 5561.0 _ 597,l 5(;3 I07.8 ST 1997.4 C:wR 310.8 5S 530.0

R1RT ,4LP"_5 RRF ,40_0 RTF .9581 CRT -.4947 CR5 ,5!77 CST -.9994

SG8 5375.1 /_5 ,0019 R13 ,9581 LSA 2_77.7 MSA 868,9 SSA ]2,2

$61 5_63,_ ,_2 559._ THA 1.73 ELl ?003.4 EL8 268.8 ALF 175.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69

LAUNCH CATE MaR 2 1969 FLIGHT TIME Z(]6.0[] AQRI_rAL CATE 5EP 74 1069

HELIC_CENTRIC C_CQ_IC O[STANCE 594 .]27

RL ]48.27 LAL -.00 LC_ 161.24 VL 25.727 GAL I3.85 AZL 97,15 HCA

R? 107.53 LAP 1.74 LOP 107,23 VP 36.607 GAP 19.80 AZP 91,26 TaL

RC 207.904 GL -6.98 GP -11.33 ZAL 42.06 ZAP 167.97 ETS 253.|4 ZAE

PLA_T_ENTRIC CONIC

C3 59.616 VHL 7.721CLA 13.40 RAL 120.33 RAC 6569.1 VEL 13.453 PTM

LNCH A?MTH LNCH TIME L-I TIME INJ LAT

90.00 6 58 58 2915.14 -28,28

90.00 27 26 18 4700.36 15.44

]00.00 8 ?7 19 2630.41 -?9.89

IO0.O0 ?3 40 38 4460.52 16.90

110.00 9 51 18 2367.60 -34.15

110.00 0 37 4 4296.10 ?0.72

CIFFER[NTIAL CCRRECT]C_tS

70E-I.9786 TRA 6.)786 TC3-1.4277 8AU 1,1381

ROE .1921 RRA .1156 RE3 -.0281 FAU .00728

FCE -.4860 FRA 1.5087 FC3 _,1057 OSP 18350

BOE 2.O171 8RA 6.3864 BC3 1.4780 rSP -356

3(]5,97 5MA 117.62 ECC .34630 INC 2.1519 Vl 30.050

150.43 TaP 96.41 RCA 76.66 APO 158.59 V? 35.24(]

131.75 ETE 190,09 7aC 162.40 ETC ]4.46 CLP i75.93

?.46 VHP 12.780 CPA 13.00 RaP 103.93 ECC 1.9811

IN] LONG IN] RT ASC IN] aTMTH INJ TIME PO CST TIM INJ ? LAT IN] 2 L.:_G

90.76 7.07 _8.59 7 47 33 7315.3 -28.18 6].59

200.66 357.40 " 65.97 23 44 38 4100.4 12.06 193.6]

69.33 7.11 89.37 9 11 9 7030.A -29.65 60.54

]82.33 356.71 64.97 24 54 58 38_1.5 13.39 175.30

49.33 7.07 91.53 10 3{] 46 1767.6 -33.56 40.14

167.85 354,70 62,18 ] 48 40 3696.1 16.83 160.88

MIC-CCURSE EXECUTION ACCURACY ORBIT CETERMINATIC_ aCCURACY

S6T 5540.0 SCR 38(].i SC3 105.2 ST 2071.5 SR 299,8 55 551,3

RRT .3989 RRF .3874 RTF .9624 CRT -.5180 CRS .5344 CST -.9996
5(,0 5553.1 R'Z3 .['E]Z2 RI3 .9624 LSA 21A9.2 MSA 255.8 55A 11.5

SGI 554_.] S_2 348.5 THA 1.57 ELI ?077.4 EL2 ?55,7 aLr 175.65

LAUNCH 0AT[ MAR ? 1969 FLIGHT TIME L:_8.00 ARRIVAL CaTE 5EP ?6 1969

HELIOCENTRIC CONIC CISTANCE 597.977

RL 148.27 LAL -.00 L(_- 161.24 VL _5.689 GAL 15.23 AZL 9_.46 HCA 309.21 5HA

RP 107.52 LAP 1.90 LOP 110.48 VP 36.586 GAP L=_0.B8 AlP 91.55 TAL 149.20 TAP

RC 209.470 GL -7.35 GP -II.17 ZAL 40.44 lAP J67.75 ETS 248.44 7AE J3|.59 ETE

PLANETC,CENTRIC CONIC

C3 69.031 VHL 8.308 OLA I?.68 RAL I21.94 RA0 6569.3 VEL I3.798 PTH 2.52 VHP |).43I CPA 13.04 RAP ]06.21 ECC ?.I 36]

LNCH AZMTH LNCH TIME L-I TIME IN] LA T INJ LONG IN] RT ASC INJ AZMTH INJ TIME PO CST TIM IN] 2 LAT IN] ? LL-'_G

90.00 7 11 34 2926.I7 -28.26 91.05 11.07 88.19 8 0 _1 2326.2 -28.22 82,38

90.00 22 26 35 4760.07 17.06 204.29 1.36 67.05 73 45 56 4160.1 13.81 197.13

100.00 8 39 27 264_,74 -29.87 70.25 11.12 88.89 9 23 30 ?042.7 -29.71 61.45

100.00 23 41 23 4518.74 18.54 185.88 .69 66.I2 24 56 42 3918.7 15.16 178.72

110.00 10 2 27 2383.05 -34.17 50.54 11.13 _.82 10 42 I0 1783.! -33.68 41.33

1IO.OO 0 38 49 4351.19 ??.43 171._1 358.75 63.50 1 51 ?0 3751.? 18.69 164.07

CIFFERENTIAL CORRECTIONS MI0-COUR.&E EXECUTION ACCURACY CR01T 0ETERMINATION ACCURACY

567 5514.8 SGR 362.2 5G3 102.6 ST 2134.3 SR 289.5 SS 573.4

RRT .3711RRF .3628 RTF .966R CRT -.5400 CRS .5508 CST -.9997

5GO 5526.7 R23 ,0028 R13 .9668 LSA 2215.6 MSA 243.1 SSA 10.9
SOl 5516.4 SG2 336.3 THA 1.40 ELI 2140.1 EL2 243.0 ALF 175.76

TOE-2.2334 TRA 6.9623 TC3-1.1763 OAU 1.0858

ROE .4087 RRA .3190 RE3 -.OLmOI FAU .00591

FOE -.5235 FRA 1.5910 FC3 -.0741 8SP 18337
80E 2.2704 eRA 6.9696 8C3 1.1765 FSP -)47

117.43 ECC .36508 INC 2.4569 Vl 30.050

98.41RCA 74.56 A_D 1_I.29 v? 35.246

189.89 ZAC 160.]9 ETC 14.01 CLP 174.94

LAUNCH CaTE MAR 2 ]969 FLIGHT TIME 210.00 ARRIVAL CATE SEP 28 1969

CISTANCE 601.446

16.75 AZL 92.79 HCA 312.45 SM4 117.23 ECC .38385 INC 2.7915 VI 30.050

22.09 ATP 91.88 TAL 148.09 TAP 100.53 RCa 72.23 aPO 162.23 v2 35.250

CLP 173.90

HELIC_ENTRI( CC_IC

RL 148.27 LAL -.00 LC_ 161.24 VL ?5.654 GAL

RP 107.50 LAP 2.06 LC_ 113.72 VP 36.565 GAP

RC 211.O12 GL -7.67 GP -11.02 ZAL 38.99 lAP 167.42 ET5 243.73 ZAE 131.37 ETE 189.68 ZAC 158.(]4 ETC 13.68

PLANET(XENTRIC CONIC

C3 80.354 VHL 8.964 CLA 12.04 RAL 123.39 RAC 6569.6 VEL 14.202 PTH 2.59 VHP 14.162 0PA ]3.04 RAP 108.43 ECC 2.3224

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT asE IN] aZMTH IN] TIME PO CST TIM IN] _ LaT IN] Z LONE

_].00 7 22 49 ?939.75 -28.23 92.04 14.94 87.69 8 )I 49 23)9.7 -28.25 81.37

_].00 22 26 54 4817.29 18.54 ?07.84 5.22 68.21 23 47 ]1 4217.3 15.42 200.55

I(10.00 8 50 18 2657.61 -29.85 71115 15.00 88.31 9 34 35 ?057.6 -?9.76 62.55

100.00 23 42 6 4574.66 _].04 189.35 4.57 67,35 24 5821 3974.7 16.86] 182.06

]10.00 10 12 25 ?400.67 -34.]8 51.92 15.08 90.0] 10 52 ?5 18011.7 -33.80 42.69

110.00 0 40 25 4404.37 24.01 174.54 2.68 64.90 ] 53 49 3804.4 20.43 167.23

CIFFERENTIAL CCRRECTION5 MI0-COURSC EXECUTION ACCURACY C_IT CETERMINATION ACCURACY

TOE-2.5OO? TRA 7.5969 TC3 -.9479 _AU 1.0184 S{.T 5485.7 5_.R 343.6 SO3 100.2 ST Z]85.2 SR ?79.5 SS 596.4

RCE .4263 RRA .3181 RE3 -.0135 FAU .00442 RRT .3384 RRI:" .3333 RTF .9710 CRT -.5607 CRS .5669 CST -.999_

FEE -.5616 FRA 1.6819 FC3 -.0476 _SP 18229 SG8 5496.4 R'_) .0038 R13 .97]0 LSA 2270.6 MSA ?30.9 SSA 10.3

SEE 2.5363 BRA 7.6/_136 BC3 .9480 FSP -337 SOl 5486.9 SG2 323.3 THA 1.72 ELI 2190.9 EL2 230.9 ALF 175.85

LAUNCH CA TE MAR 2 1969 FLIGHT TIME 212.00 ARRIVAL CATE SEP _] 1969

HELIC_ENTRIC CONIC DISTANCE 604.441

RL 148.27 LAL -.O0 LOL 161.74 VL 75.619 GAL 18.43 AZL 93.J6 HCA 315.68 SMA 117.05 ECC .40497 INC 3.1627 Vl 30.050

RP 107.49 LAP ?._I LOP I16.97 VP 36.544 6AP 21.45 A/P 97.76 TAL 147.10 TAP 102.79 RCA 69.66 APO 164.45 V2 35.254

RC 212.528 GL -7.95 GP -10.89 ZAL 37.71 lAP 166.97 ETS ?39.05 ZAE liT.08 ETE 189.46 ZAC 155.95 ETC 13.42 CLP ]7?.79

PLANE TOfENTRIC CONIC

C) 94.063 VHL 9.699 DLA 11.47 RAL 124.67 RA0 6569.8 VEL |4.677 PTH 2.66 VHP 14.986 CPA ]3.00 RAP ]10.59 ECC ?.5480

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LATINJ ? LCwN6

90.00 7 3? 4? 2955.72 -28.18 93.Z1 18.65 87.11 8 21 58 2355.7 -28.28 _4.54

90.00 22 27 11 4871.74 19.89 211,27 8.95 69.4? 23 48 23 4271.7 16.91 203.86

100.00 8 59 50 ?674.70 -?9,BI 72.62 18.73 87.64 9 44 25 _074.7 -29.82 63.82
100.00 21 4? 45 46?7,99 21.41 192,72 8.33 68.6? 24 59 53 40?8.0 18.31 185.30

110.00 10 ?1 I] 2420.14 -34.17 5).44 18,88 89.11 11 I 3l 1820.1 -33.9Z _4.20

110.00 O 41 49 4455.3? 25,44 177,80 6.51 66.36 1 56 4 )855.3 22.0Z 170.32

DIFFERENTIAL CC_RECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN_ TION ACCURACY

TOE-2.7895 TRA B.2806 TC3 -.7454 8AU .9174 SGT 5451.7 SGR 3_4.3 SO) 97.8 ST 22_7.1 SR 269.7 SS 6?].8

RDE .4464 RRA .11J9 RC3 -.D082 F_U .00285 RRT .2979 RR_ .?960 RTF .975] CRT -.5830 CRS .585? CST -.9999

FDE -.60}0 FRA 1.7809 FC3 -.0?63 BSP J8213 SG0 546J.4 R?3 .0047 RI3 .9751 LSA 2117.6 MSa Z]8.6 SSa 9.7

80£ 2.8250 BRA B._865 BC) .7454 FSP -330 SGI 545_.6 SG? 309.5 THA ].02 EL] 223?.7 EL_ 218.6 ALF 175,92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,

L4UNCH CATE M4R 2 1969 FLIGHT TINE ?]4.0_ ARRIVAL CATE OCT Z 1969

HEL]L-W_ENTRIC CC_IC OlSTANCE 60G.838

RL 148 .27 LAL -.00 LOL 161.74 VL ?5.587 GAL ?0.30 A?L 93.58 HCA

RP |07.40 LAP 2.35 LOP 170.71 VP 36.5?4 GAP ?4.99 A?P 97.70 TAL

RE 214.018 GL -8.18 GP -10.75 _AL ]6.61 lAP 166.38 ETS 234.45 _}E

PL}NETC'NCENTRIC CON I(

C3 110.784 VHL 10.525 CLA 10.97 RAL 175.77 RAC 6570.! VEL 15.736 PTH 2.73 VHP ]5,971 CPA J?.93 RAP 1t2.67 ECC Z.SZ3Z

LNCH A?MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTM INJ TIME PO C$T TIM INJ Z LAT ]NJ _ LONG

_).00 7 41 14 2973.77 -28.11 94,5? 27,18 86.46 8 30 47 ?373.8 -28.31 85.86

90.00 22 27 26 497},10 21.08 214.56 IZ,SZ ?0.64 73 49 ?9 4)23.1 18.25 ?07.03

100.00 9 8 4 2693.70 -79.75 74.03 ??.29 86.90 9 5? 58 ?093.7 -Z9.86 65._3

100.00 23 43 17 4678.40 27.67 195.98 11,93 69.92 25 1 15 4078.4 19.68 188.4!

I1_.00 10 ?8 46 7441.17 -34.14 55.08 27.51 88.13 II 9 ?7 1841.? -34.O_ 45,04

JlO,O0 0 43 O 4503,70 Z6.72 180.98 10.18 67.84 1 58 4 3903.7 ?3.48 173.37

CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

TCE-3.0987 TRA 9.0761 TC3 -.5645 BAU .8361 56T 541 }.4 SGR 304.6 5G3 95.6 ST ??58.3 SR 260,? 55 649.6

RE? .4692 RRA .Z990 RE3 -.0041 FAU .00109 RRT ,Z48_ RRF .7493 RTF .9790 CRT -,606(] CRS .6048 CST -.9999

FCE -.6471 FRA ].8911 rc3 -.0085 8SP 18167 5GB 54_2.0 R_3 .(]058 RI3 .979O LSA 7355.2 MSA ?_6.5 SSA 9._

8CE ).1335 BRA 9.0311 BC3 .5645 FSP -3Z2 $61 5413.9 $62 295.1 THA .80 ELI ?263.9 EL? ?_6.5 ALF 175.97

318.97 SMA I16.88 ECC .4Z867

146,78 TAP 105.?0 RCA 66.78

130,70 ETE 189.?? ZAC 153.94

IN( 3.5796 Vl 30._5_

APO 166.99 V? ]5.Z56

ETC 13.?? CLP 17J.60

LAUNCH DATE MAR Z 1969 FLIGHT TIME _16.00 ARRIVAL DATE OCT 4 1969

HELIOCENTRIC CONIC

RL 14_.27 LAL -.00 LOL 161._4 VL

RP J07.4_ LAP _.49 LOP I73.46 VP

RC 715.4_? GL -B.3B GP -IO,63 ZAL

PLANETOCENTRIC CONIC

C3 131.349 VHL 11.46l

LNCH A_MTH LI_k_H TIME
90.00 ? 48

9(3.00 Z2 Z?

100.00 9 14 55

I00.00 ?3 43 4?

110,00 10 35 5

II0.00 0 43 57
CIFFERENTIAL CORRECTIONS

TCE-3.4_97 TRA 9.8413 TC_ -.4040 _AU ,7094

ROE .4952 RRA .7778 RE3 -.O01Z r_u-.o0094

FOE -.6946 FRA 2.014_ re3 .006_ B,._P J8J09

OOE 3,4648 BRA 9.845_ BC_ .4040 FSP -315

OISTANCE 608.477

25.557 6AL 22.39 AZL 94.05 HCA 327.15 SMA 116.72 ECC .45553 INC 4.0543 VI 30.050

36.505 GAP _6.74 AZP 9].L:_0 TAL 145.66 TAP 107.81RCA 63.55 APO 169.89 v? 35.759

35.70 ZAP 165.66 ETS _Z9.94 7_E J_._ ETE 188.97 ZAC 15_.0Z ?TO 13.08 CLP 170.3|

OLA 10.54 RAL IZ6.6_ RAO 65?0.4 VEL I5,8_ PTH _.81 VHP 16,989 0PA 17.83 RAP 1J4.65 ECC 3.1617

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST Tim INJ _ LAT INJ Z LONG

2993.64 -78.0_ 9_97 25,49 85,74 8 38 13 _393.6 -?8.3? 87.3?

4970.98 22.13 2|7.6_ 15.88 71,87 ?_ 50 _7 4_71.0 19.44 ?10.04

Z714.36 -Z9.66 75.56 75.6Z 86,10 lO 0 10 Z114.4 -79._9 66.76
47_5.49 _3.69 199,07 J5.3_ 71.71 ?5 ? _7 4175.5 _O.9O 191.38

?463.53 -34.08 56.8_ _5.93 87.I0 11 |6 8 1863.5 -34.10 47.58

4549,09 ?7.85 184.03 13.66 69.33 I 59 47 3949.1 24,78 176.20

MI0-COURSE EXECUTION _CCURACY ORBIT DETERMINATION _CCUR_C¢

5GT 5_70,4 S_ _85.0 SG_ 93.5 ST _779.0 SR 75|.? SS 680,6

RRT .1863 RRF .1904 RTF .9877 CRT -.6303 CRS .6763 CSY -.9999

,SGB 5378.0 R"Z3 .0069 RI3 .98Z7 LS_ ?383.7 MS_ 194.7 5SA 8.6

SG1 5370.7 SG_ _80.0 THA .57 ELI Z784.5 EL? 194.5 ALF 176.00

L4UNCH C4TE M_R Z 1969 FLIGHT TIME ?18.00 ARRIVAL DATE OCT 6 1969

HELIOCENTRIC CONI-(

RL 148,77 L_L -.00 LOL 161,_4 VL

RP 107.47 LAP ?.61 LC_° 176.71 VP
RC 216.920 GL -8.54 GP -i0.50 2AL

PLAN_TOCENTRIC CONIC

C3 156.874 VHL I?.S?5

LNCH AZMTH LNCH TIME
9O.0O 7 53 55

9O.OO 22 27 40

100,00 9 L_0 19

I{30.00 ?3 43 57

110.00 I0 40 3

IlO.O0 0 44 38

CIFFERIENTIAL CCRRECTIONS

70E-3.7805 TRAI0.7394 TC) -.7614 BAU .548_

ROE .5_53 RRA .7463 RC3 .0006 FAU-.00340

FOE -,7454 _R_ 2.1_37 rC_ .0]_ BSP 17929
BOE 3.8169 0RA10,7473 BC3 ,_614 FSP -_07

OlSTANCE 609.144

?5.5?9 GAL 74,75 A?L 94.60 HCA 3?5.38 SMa 116,58 ECC .48600 INC 4.6035 vl 30.050

36.487 GAP ?8.76 A?P 93.79 TAL 145.78 T_P 110.66 REA 59.9? APO 173.74 v? 35.Z60

34.99 ZaP 164.77 EfS ??5.57 ZAE 129.67 ETE 188.69 ?_C 150.27 ETC 17.98 ELP 168.90

OL_ I0.?0 RAL 177.39 R_O 6570.7 VEL 16.679 PTH ?.89 VHP 18.?14 CPA 1Z.73 RAP 116.50 ECE 3.5818

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ Time PO (ST TIM INJ ? L_ T INJ _ LONG

]O15.14 -Z7.90 97.53 ?8.54 84.96 8 44 IO 2415.1 -?8,31 88,89

5014.89 23.03 ??0.59 18.98 7}._5 23 51 14 4414.9 _0.49 212.P3

?736.48 -Z9.55 77._ ?8.70 85.75 J0 5 56 ?I36.5 -79.89 68.41

4768.78 24.61 201,95 18.45 7_.47 ?5 3 _5 4168.8 21.98 194.14

_486.99 -33.98 58.65 Z9.10 86.03 11ZI 30 1887.O -34.16 49.41

4591.04 _.8_ 186.90 16,88 70.78 ? I 9 3991.0 ?5.93 178.97

MI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION _CCUR_CY

S6T 5323.} SGR Z6_._ ,%3 91.5 ST _87.8 SR 747.7 S5 7t5.1

RRT .1094 RRF .|16_ RTF .9859 CRT -.6557 CRS .6493 CST -.9999

SGB 53?9.9 R_3 .(3081 RI3 .9859 LSa ?40?.? MS_ 183.1 SSA 8.0

SGI 53?3.4 S_ 164.6 TH_ .31 EL1 ??93.3 EL? 182.8 4LF J75.99

L4UNCH GATE MAR Z 1969 FLIGHT TIME ?L_O.O0 ARRIVAL CATE OCT 8 1969

HELIOCENTRIC CONIC
RL 148.27 LAL -.00

RP IO7.47 LAP _.73

RC 218.330 GL -8.67
PL_NETOCENTRIC CONIC

C3 188.869 VHL 13.74_

LNCH AZMTH LN_H TIME L-I TIME INJ LAT

90.00 7 57 5_ 3038.|5 -Z7.75

90.00 22 27 34 5054.29 _3.79

100.00 9 ?4 8 _759.95 -_9.40

100.O0 73 43 59 4807.72 75._1
110.00 IO 43 33 _511,43 -33.85

110.(30 0 45 0 4679.01 29,65

OIFFERENTIAL CORRECTIONS
TOE-4.] 633 TRA|I .7L_O TC_ -.I_O _AU ,_484

ROE .5605 RRA ,L_017 RE3 .00|3 FAU-.O0635

FCE -.8074 FRA 2.3103 FC3 .079I 8,5_ I7855

BOE 4.?009 ORAII.7?I7 _C3 .13_0 FSP -_I

0ISTAN(E 608.554
LC_. 16J._4 VL 25.505 GAL _7.43 _?L 95,_5 _A 328.61 5HA 116.45 ECC .57066 INC 5.?506 Vl 30.050

LOP 129.96 VP 36.471 GAP 31.09 AZP 94.49 TAL 145._0 TAP 113.8I RCA 55.82 APO 1 77,08 V? 35.76I

GP -10.38 ZAL 34.51 ZAP 163.69 ETS Z_1.33 ZAE 178.87 ETE 188,38 ZAC 148.57 ETC 17.9_ CLP 167.34

0LA

INJ LONG INJ RT AS( INJ A?MTH INJ TIME

99.L_ 31.29 84.14 8 48 30

_3.LP_ _1.76 74,17 _3 51 48

78.93 31.48 84,35 l0 10 8

204.39 ZI,Z6 73.65 75 4 7

60.55 31.97 84.91 11 ?5 ?4

189.55 19.78 7Z.15 ? ? 9

MI0-COURSE EXECUTION ACCURACY

5&T 5_69.4 SGR _48.8 SG3 89,6

RRT .01_6 RRF .0_17 RTF .9889

SG8 5_75.3 R"Z3 .0091 RI3 .9889

S61 5_69.4 SG_ 248.8 TMA .03

9.95 RAL 1Z7.87 RAO 6571.0 VEL 17.61_ PTH Z,98 V_P 19,630 OPA 17.6? RAP 118.ZO ECC 4.1083

PO CST Tim INJ Z LAT INJ ? LONG

7438.1 -78._8 90.57

4454.3 ZI.39 715.37

?I59.9 -79.87 70.15

4L_07.7 ??.89 196.67

1911.4 -34.18 51.37

40_9.0 26.92 181.4_

ORBIT OETERMINATION ACCUR4CY

ST _86.4 S_R 735.1 SS 754.7

CRT -.6837 CRS .6755 CST -.9999

LSA _413.1MSA |71.5 $54 7.4

ELI 2797.I EL? 171.1 ALF 175.96



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968 69_

LAUNCH CATE MAR 3 1969 FLIGHT TIME 70,00 ARRIVAL GATE MAY ]2 1969

HELIL-K_ENTRIC CC_IC

RL 14H.31 LAL .00

RP 108.58 LAP .26

RC 63,OO0 GL 1.09

PLMq_TC_CENTRIC CCINIC

C_ 44.646 VHC 6,682

LNCH AZHTH LNCH TIME L-] TIME JNJ LAT

90.00 0 31 40 2464.46 -24.74

_l.O0 12 53 48 5007.7| 22.89

IO0.OP I 53 46 2199,64 -26,04
JO0.0O 14 I4 23 4747.76 24.I7

]10.00 3 3 45 1980.60 -29,55

II0,00 15 _ 54 4539.56 27.62

CIFFERENTIAL £ORR_CTIONS

TCE -.1612 TRA -,3560 TC) ,2539 BAU .LM]99

ROE -.323| RRA .348J Re3 .2433 FAU .06805

FCE -.6447 FRA -.82X) FC3-1.3197 BSP 1360

BeE .3611 BRA .4979 BC) .3517 F$P -469

CISTANCE 198.066

LET 162.24 VL 28.442 GAL -II.92 AZL 89.74 HCA 89.74 S_A

LCw° 751.98 VP 38.258 GAP -6.53 A/P 90.00 TAL 233.62 TAP

GP 22.2? ZAL 160.64 ZAP 39.68 ET$ 333.27 ZAE 149.32 ETE

135.32 EC( .22687 IN( .2613 v| 30.043

323.36 RCA 104.62 APO 166.01 V? 34.900

37.02 ZAC 121.12 ETC 148.97 CLP -33.74

CLA 1.63 RAL 1.01 RAG 656('.1.7 VEL 12.885 PTH 2.35 VHP 5.923 CPA 32.81 RAP 27.17 ECC 1.7348

INJ LCNG INJ RT ASC INJ AZMTH INJ TIME

57.95 236.78 104.23 I 12 45

2L_O.|I 235.60 72.85 14 17 16

38.10 736.40 105.21 ? 30 26

200.55 235.16 71.85 15 33 31

20.29 235.22 108.01 3 36 45

183.34_ 233.80 69.01 16 36 33

MID-COURSE EXECUTION ACCURACY

S0T 477.0 _ 521.1 $63 170.9

RRT .2310 RRF -.61L_ RTF -.3847

$66 706.5 R_3 -.1223 RI3 -.6285

561 357.7 SG2 433.7 THA 55.49

PO CST TIM INJ 2 LAT INJ 2 LONC

1864.5 -??.55 49.97

4407.7 20.32 212.37

1599,6 -23.70 30.08

4147.8 21.46 192.80

1380.6 -26.81 12.18

3939.6 24.51 175.59

ORBIT DETERMINATION ACCURACY

ST 166.2 SR 291.3 55 304.2

(RT .6237 CRS -.7719 (ST -.9649

LSA 422.2 M$A 161,6 SSA 24.8

ELl 312.8 EL2 121.0 ALF 66.74

LAUNCH 0ATE MAR 3 1969 FLIGHT TIME 72.00 ARRIVAL GATE MAY 14 1969

HIELIOCENTRIC CONIC

RL 148.3| LAL .0(3

RP J08,62 LAP .07

RC 65.076 GL .31

PLANETOCENTRIC CONIC
C3 43.774 VHL 6.616 0LA

LN_ AZMTH LNCH TIME L-I TIME

90.00 0 37 50 2430,99

90.00 lZ 46 _] 5031.25

JO0.00 I 59 _ 2167.55

10(3.00 14 7 21 4769.92

II0.00 3 8 X) 1931.58

ll0.O0 15 14 50 4558.66

CIFFERENTIAL CORRECTIONS

TOE -,1623 TRA -.37_| TC3 .2}68 BAU ,2144

ROE -.299! RRA .3659 RC3 ._796 FAU ,07440

FOE -,7505 FRA -.9099 FC3-1.4714 B]P 1406
BOE .3404 BRA ,3218 8C3 ._664 F,_ -5_0

01STANCE L_4.748

LCt. J62,24 VL 78.!09 GAL -11.80 AZL 89.93 HCA 92.91 5MA 135.84 ECC .22341

LOP 255.16 VP 18.298 GAP -5.78 AZP 90.00 TAL _34.49 TAP 327,41 RCA 105.50

6P 23.69 ZAL 161.18 ZAP 43.67 ET$ 335.46 ZAE 149.55 ETE 41.80 ZA( 119.64

INC .0730 Vl }0.043

APO J66.19 v2 34.889

ETC 148.89 CLP -37.82

.71 RAL .89 RAO 6568.7 V£L 12.851 PTH 2.34 VHP 5.607 OPA 33.75 RAP 25.55 ECC 1,7Z04
INJ LAT INJ LONG INJ RT A$C INJ A2'MTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

-24.16 55.67 235.91 105.23 I 18 21 1831.0 -21.84 47.77

23.35 221.68 _35.40 7].51 |4 10 II 4431.3 20.87 213.88

-25.45 35,90 235.51 106,23 2 35 38 1567.6 -22.98 27.97

24.63 L_02.0_ 2_4.97 72.50 15 26 51 4169.9 22,00 194.22

-28.93 18.26 254.27 109.06 3 4I 2 1351.6 -26.05 10.26

88.08 184,68 833.65 69.65 I6 30 49 3958.7 _5.05 176.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(,T 471.0 Sr,,,R 55|.7 $(,3 190.0 ST 171.0 _ 276.1 SS 336.2

RRT ,1935 RRlr -.6609 RTF -.2555 CRT .5796 CRS -.7578 CST -.9586

S6B 725.4 R"Z} -.1057 RI3 -.6652 LSA 436.0 MSA 166.7 SSA 24.8

$61 57_.8 ,S_2 445,0 THA 64.70 ELI 298.0 EL2 129.1 AcF 65.33

L=UNCH _TE N_R ] I 969 FLIGHT TIME 74.00 ARRIV&L GATE M_Y lE 1969

HELIOCENTRIC CONIC

PL 14H.}l L_L ._(]

RP 10H.65 L_P -.11

_C 2719R GL -.49

PL_I_ETO_ENTRJC CCINIC

C) 42,99| VHL 6.557 -.19 RAL

LNC_ _?MTH LNCH TIME INJ CAT

90.00 0 44 16 -23.57

_)O.O0 I2 39 26 23.79
_O0.O0 2 _ )l -24.84

loo.oo 14 0 52 25.07

II0.00 ] 13 33 -28-29
I10.OO 15 9 19 28,32

0IFFE_ENTI4L CCJRR_CTIONS

rOE -,1676 TR_ -.)941 TC3 .2117 8AU .220|

_CE -.272] RRA ,3840 RE3 .3191 FAU .08089

r_E -._647 FRA -.9947 FC3-J.6289 85P 1473

_0E ._]96 BR_ .5503 6C3 .38_0 FSP -593

ClSTANCE 211.39)

LOL 162.24 VL _8.563 G_L -II.70 *ZL °A"_,12 _ 96.09 S_WA 1)6.28 ECC .22040 INC .1147 Vl 56.GA}

LC.P 258,33 VP 38,328 GAP -5.07 _ZP 89.99 TAL 215.20 TAP 331,29 RC4 106.24 APO 166.)| v? }4.878

62 75.19 7AL 161.59 14P 4?.84 ET$ 337.61 Z_E 149.74 ETE 47.19 Z_C 117.96 ET( 148.97 CLP -47.17

CL_ .19 R&C 6568.6 vEc 12,8_0 PTH 2.33 VHP 5.328 CP_ 34.64 RAP 2_.65 ECC 1.7075

L-I TIME INJ LONG INJ RT A.gE INJ AZWTH INJ TIME PO CST TIM INJ 2 L_ T INJ 2 LONG

2398,58 53.48 235,_ 106.17 1 24 15 1798.6 -21.12 A5._6

3054,58 223.24 235.34 74.17 14 3 41 4454,6 Z1.39 215,39

2136.48 33.79 234.78 107.18 2 41 8 1536.5 -22.26 25.95

4791.91 Z03.52 234.92 73.17 15 20 44 4191.9 22.53 195.64

1923.51 16.33 233.48 110.04 3 45 37 1323.5 -25.29 8,43

4577.64 |85,_ 21),65 70.3I 16 25 37 1977,6 25.57 178,0A

MIC-COLJR$E EXECUTION ACCLMACY ORBIT 0ETERM|NATION _CCUR_CY

.Tw&T 466.0 S6R 586.7 .T_3 209.7 ST I79.4 S_ 258.5 Ss 369.1

RRT .I29_ _ -.7064 RTF -.1619 CRT ,5288 CRS -.7362 CST -.9527

,T_B 749.3 R23 -.0687 RI5 -.7067 LS_ 453.4 MSA 170.6 SS_ 24.8

S_1 394.3 ,_-,Z 456.0 THA 75.42 ELI 28_.0 EL2 139.6 ALF 62.E1

LAL)NCH CA TE MAR 3 1969 FLIGHT TIME 76.00 ARIRIV_L CA TE M_Y 18 1969

H_LIr_ENTRIC CONIC

_L 148.3I L_L .0(]

RP IOH.68 L_P -._(]

_C 69.36(] GL -|.3_
PLAN[TC_CENTRIC CON/C

C3 42.278 VHL 6.502 -|-08 RAL
Lr_CJ4 AZMTH LN_H TIME

90.00 0 50 59

_].gO :2 35 3

IP].OO Z 11 50

IC_.OO I3 54 54
11_.00 3 18 56

I10.00 15 4 17

CIFFER£NTIAL CORRECTIONS

T_E -.1764 TRA -.4215 TC3 .J7_0 8AU ,2282
RCE -.2416 RRA .4024 RC3 ,3618 F_U .08744

FCE -.987_ FR_-1.0761 FC3-1,7904 ASP 1587

BCE ._9gl BRA .5827 8C3 .4037 F.SP -663

CISTAN(E 217.999

LOL 162.24 VL 2_.605 GAL -11.59 AIL 90.31 t.¢CA 99.76 ._w_ I36.61 ECC .Z1775 INC .3(]61 vI ],3.04]

LCP 261.50 VP ]8,3_] GAP -4.39 AZP 89.95 TAL 235.76 T_P 335.02 RC_ 106.87 _PO 166.36 v2 34,867
GP 26.74 Z_L I61.86 ZAP 52.I8 £T5 339.77 ZAE 149.88 ETE 53.16 Z_C 116.09 ETC 149.22 CLP -46.64

CL_ .63 RAO 6568.6 VEC 12.792 PTH 2.33 VHP 5.085 CP& 35.49 R_P 21.48 £CC 1.6958

L-I TIME INJ LAT INJ LONG INJ RT A._ INJ A2'NTH INJ TIME PO CST TIM INJ 2 L} T INJ 2 LONG

2366.96 -22.95 51.37 234.64 I07,06 I 30 26 J767.0 -L_D,40 43.63

5077.76 24.21 _24.81 235.40 74.85 13 57 41 4477.8 21.90 216.91

_106.18 -24.22 31.76 214.L:>0 108.08 2 46 56 1506.2 -21.52 24.00

4813.77 25.49 L_5.00 _)5,01 73.84 15 15 8 4213.8 23.03 197.07
1896.16 -27.63 14.47 232.85 II0.97 ] 50 32 1296.2 -24.53 6.67

4596.56 28,95 187.28 2)3.77 70.97 16 20 54 3996.6 26.08 179.28

MI0-COUR._ EXECUTION ACCLtR_CY r_BIT CETERMINATION ACCURACY

S(,T 465.| _ 626.5 SG3 229.9 ST 191.Z SR 238.4 55 4_3.A

RRT .037_ RRF -.7480 RTF -.0440 CRT .4674 CRS -.7034 C_T -.947A

,_ 780.2 R_ -.01_0 R1] -.748_ LS_ 475._ MS_ I 7]._ SS_ 24.7

$C,J 627.0 _2 464.4 THA 86.48 ELI 265._ EL2 ]52,! _LF 57.Ed



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE MAR 3 1969 FLIGHT TIME 724.0(.1 ARRrVAL CATE MAY Z0 1369

HEL IOCEN [RIC CONIC

RL 148.3! LAL .00

RP 108,72 LAP -.49

RC 71 .5_ CL -2.J8

PLANe TO(EN TR I C CONIC

C3 41 .61fl VML 6.45! -1 .95 RAL

LNCH A?HTH LNCH TI_ L-I TIME: INJ LAT

90.00 0 58 2 2335.87 -22.3Z

90.00 12 27 8 51130.92 24.62

100.00 2 18 28 L;_]76.41 -13.58

100.00 13 49 23 4835.61 25.9(]

110.00 3 2• 38 1_169.30 -26.97

110.00 14 59 42 4615.48 29.36

C IFFERENT IAL CCRR[C T |ONS

TCE -.1915 TRA -.4564 T(3 .1361 BAU .2385

RCE -.2085 RRA .4193 RC3 .•065 FAU .09_81

FCE-I.IIJI FRA-I.I•55 FC3-1.9472 8SP 1715

BeE .2831 _A .6198 8C3 .4287 FSP -726

CISTANCE 22•.567

LOt. !62.24 VL 28.636 GAL -II.49 AZL 90.50 HCA 102.43 5HA 136.87 E(( .21540 INC .5006 Vl 30.043

LOP 26•.67 VP 38.365 GAP -3.75 AZP 89.89 TAL 236.15 TAP 33fl.58 RCA 107.39 APO 166.35 v2 34._5_

GP 28.33 IAL 162.00 lAP 56.68 ETS 342.00 ZA£ 149.72 ET£ 59.66 ZAC 11•.06 ETC 149.64 CLP -51.3d

DLA .97 RA0 65r_.6 VEL 12.767 PTH 2.32 VHP 4.879 DPA 36.28 RAP 19.06 ECC 1.6849

INJ LONG INJ RT A,SC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.31 234.22 107.90 I 36 58 1735.9 -19.66 41.65

226.39 235.59 75.54 13 52 9 4500.9 Z2.39 218.43

29.78 233.76 10fl.93 2 53 5 1476.4 -20.77 22.10

206.50 235.21 74.53 15 9 5_ 4235.6 23.52 198.51

12.67 232.37 111.85 3 55 47 1269.3 -23.76 4.97

188.60 23•.02 71.65 16 16 3_ 4015.5 26.57 180.52

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 473.6 Sr_R 669.5 SG3 249.2 ST ,209.2 SR 216.8 SS 436.6
RRT -.0868 RRF -.7841 RTF ,1021 CRT .3962 CRS -.6562 CST -.944 3

SGB 820.0 R23 .0322 R13 -.7841 LSA 500.6 MSA 173.8 SSA 2•.6

SGI 671.9 $_ 470.1 THA _NE_.91 ELl 251.9 EL2 165.• ALF 47.58

LAUNCH DATE MAR 3 1969 FLIG47 TIME 80.00 ARRIVAL CATE MAY 22 1969

HELIOCENTRIC CONIC

RL I•8.31 LAL .0(3

RP 108.7• L_P -.67

RC 73.792 GL -3.O7

PLANCTOEENTRIC CONIC
C3 •I.002 VHL 6.403

LNCH AZMTH LNCH TIME

9O.OO 1 5 28

9O.OO 12 21 35
1OO.O0 2 25 29

1630.O0 13 4A 15

110.00 3 30 43

110.00 14 55 31

CIFFERIE:NTIAL CORRECTIONS

TDE -.2121 TRA -.4_ TC3 .0845 BAU .2526

ROE -.1720 RRA .4351RC3 .4531 FAU .09935

FOE-I.2379 FRA-I.2044 FC3-2.0978 BSP 1901

B0E .2731 BRA .6604 BC3 °4609 FSP -793

0ISTANC£ 231.097

LOL 162.24 VL 28.658 GAL -11.39 AZL 90.70 H(:A 105.60 SMA

LOP 267,84 VP 38°372 GAP -3,14 AZP 89,B| TAL 236.40 TAP

GP 29.94 2AL 162.(_ ZAP 61.2B ET$ 344.32 7AE 149.35 ET£

137.04 ECC .21330 INC .6998 Vl ]O.0_3

342,00 RCA 107.81APO 166.27 V2 3•.8•B

66.56 lAC 111.89 ETC 150.23 CLP -56.32

DLA -2.82 RAL 1.21 RAO 658t,6 VlEL 12.742 PTH 2,32 VMP 4.708 0PA 36.98 RAP 16.43 ECC 1.67•_
L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A2'MTH INJ TIME FE} C$T TIM INJ 2 LAT INJ 2 LONG

2305.04 -21.66 47.L_9 233.93 108.70 1 43 53 1705.O -18.90 39.70

5124.21 25.OO 217.99 235.90 76.25 13 47 0 4524.2 22.87 219.97

2046.89 -22.91 27.84 233.46 109.74 2 59 36 1446.9 -20.01 ZO.2•

4857.60 26.29 208.02 235.53 75.24 13 5 13 4Z_57.6 24.00 199.96

18•2.72 -26.Ze 10.90 232.02 112.69 4 I 25 "1242.7 -22.98 3.30

• 634.54 29.76 189.94 234.39 72.35 16 12 43 4034.3 27.06 181.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

._.T 495.8 _ 715.7 S_3 267.8 ST 232.1 SR 194.0 SS 470.5
RRT -._97 RRV -.8153 RTF .2602 CRT .3032 CR5 -.5844 CST -.9•31

._,B 870.7 R23 .0720 R13 -.8156 LSA 53_.3 MSA 173.1 SSA 2•.5

S_I 731.6 .T_.2 472.1 THA 105.73 ELl 248.3 £L2 172.9 ALF 29.65

LAUNCH GATE MAR 3 1969 FLIGHT TIME 82.00 ARRIVAL CATE MAY 24 1969

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 1 13 19 2274.18 -20.97

90.00 12 16 23 5147,84 25.37

100,OO 2 32 56 _17.36 -22.22

1(30.00 13 39 27 4879.89 26.67

110.00 3 37 12 1816.15 -25,57
110.O0 14 51 40 4653.88 30.15

CIFFERENTIAL CCRRECTIONS

TOE -.2405 TRA -.5439 TC3 .0_23 BAU .2702
RCE -.|337 RRA .4•7• RC3 .4_6 FAU .I0415

FCE-I.3577 FRA-I.2•27 FC3-2.230_ BSP 2117

_CE .275_ BRA .7043 843 .5001FSP -fl49

HELIOCENTRIC CONIC 01STANCE 237.588

RL 148.31 LAL .00 LOL 162.24 VL 28.670 GAL -11.29 4ZL 90.91H(A 108.76 SMA 137.14 ECC .2i139 INC .9051 VI 30.0A3

RP IO8.77 LAP -.86 LOP 271.01 VP 38.373 G_P -2._5 47P 89.71 TAL _36.51 TAP 345,27 RCA 108.15 APO 166.13 V2 34.839

RC 76.053 GL -4.01GP 31.54 ?AL )61.87 ZAP 65.94 ETS 346.76 ZAE 148.69 ETE 73.67 ZA( 109.63 ETC 150.99 CLP -61.43

PLANE TOCENTRIC CONIC

C3 40.419 VHL 6.358 CLA -3.70 RAL 1.54 RA0 6568.6 VEL 12.720 PTH 2.31 VHP 4.571 0PA 37.59 RAP 13.63 ECC 1.6652

INJ LONG |NJ RT A.e_C INJ AZMTH INJ TIME PO C$T TIH INJ 2 LAT INJ 2 LONG

45.29 233.77 J09.48 I 5J |3 1674.2 -18.12 37.77

229.62 236.32 76.99 13 42 10 4547.8 23.33 22J.5•

25.9_ 233.28 110.53 3 6 33 1417.4 -19.23 18.40

209.57 235.97 75.97 15 0 •7 4279.9 24.47 201.45

9.16 231._0 113.50 • 7 29 1216.1 -22.17 1.66

191.31 234.87 73._ 16 9 14 4053.9 27.54 183.09
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC,T 537.6 _ 76_.5 SC,3 284.0 ST 262.1 SR J72.0 SS 502.3
RRT -.3766 RR'F -.8412 RTF .4166 CRT .1835 CRS -.4800 CST -.9442

•_B 932.9 R23 .I013 RI3 -.84_O LSA 566.4 MSA 1 71 .O SSA 24.3

_GJ _04,8 _,2 471 .8 THA 1i3.28 ELl 265.3 EL2 167.O ALF 11.•6

LAUNCH OAT£ HAR 3 1969 FLIGHT TIME 84.00 ARRIVAL CATE MAY 26 1969

HELIOCENTRIC CONIC

RL J48.31 LAL .[30

RP IOS.RO LAP -1.04

RC 78.340 GL -•.99

PLANETOCENTRIC CON|C

C3 39,865 VHL 6.314

LNCH ATMTH LNCH TIME

90.00 1 21 40

90.00 ;2 1l 24
lOO.OO 2 40 51

I(230.00 13 34 5•

110.00 3 44 10

110.00 14 48 5

0IFFERENTIAL CORRECTIONS

TOE -.2738 TRA -.5954 TC3 -.0•86 BAU .29_2

ROE -.092B RRA .4567 RC3 .5461 FAU .10803

FOE-I.472B FRA-I.2638 FC3-2,3461 85P 2393

B0E .2910 BRA .7504 8C3 .5482 ¢SP -_O3

DISTANCE 244.042

L(X. 162.24 VL 28,674 GAL -11,18 AlL 91.12 NCA 111.93 _A 137.17 ECC .2fl965 INC 1.1J_1 Vl 30.OA3

LOP 274.17 VP _8.369 GAP -2.00 AZP 89.58 TAL 236,49 TAP 348.41 REX IO8.41 APO 165.93 V2 34.f13J

GP 33.12 ZAL 161.60 ZAP 70.63 _TS 349.33 ZA£ 147.69 ETE 80.78 7_( I07,32 ETC 151.88 CLP -66,67

0LA -4.59 RAL 1._5 RAO 6368.5 VEL 12.698 PTH 2.31 VHP 4.468 OPA 38.11 RAP 10.72 ECC 1.6561

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZ'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2242.99 -20.25 43.29 233.73 110.23 I 39 3 1643.0 -17.31 35._4

5172.07 25.73 231._0 236.86 77.76 13 37 36 4572.1 23.79 223.17

1_7.34 -21.49 24.00 233.22 111.29 3 13 59 |387.5 -18.41 16.56

49(32.75 27.03 211.17 236.53 76.73 14 56 37 4302.8 24.94 202.99

1789.35 -24.83 7,43 231.70 114.28 4 13 59 1189.3 -21.34 .O2

4673.71 ]0.54 192.73 235.48 73.83 16 5 59 •073.7 28.02 1f14.44
MI0-CC_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 600.2 5(,R 809.6 ST,3 297.9 ST 29fl.5 SR 151.9 SS 534.0

RRT -,5075 RRf -.8629 RTF ,5509 CRT .0166 CRS -.3220 CST -,9465
SGB 1OO7.8 R_d3 .1212 RI3 -.8644 LSA 607.1 MSA 167.7 SSA 24.0

SGI 891.8 SG2 469.5 THA 119.55 ELI 298.5 EL2 151.9 ALF .65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-691

LAUNCH GATE MAR 3 1969 FLIGHT TIME 86.00 ARRIV4L GATE MAY 78 1969

HEL[,XENTRIC CONIC

RL 148.31LAL .0_

RP t08.82 L4P -1.71

RE 80.65t GL -6,03

PLANC TCK_ENTRIC CONIC

C3 39.317 VHL 6.777

LNCH ATMTH LN_H TIME
96.OO I 3O 36

90.00 lZ 6 36

IO(3.00 2 49 ?I

1043.00 13 30 33

110.O0 3 51 39

IJO_DO 14 44 44

CISTANCE ?50,458

COL 167.74 VL 78.670 G4L -11.07 4ZL 91.34 HE4 115,09 SMA

LCP 277.34 VP 38.359 GAP -I.47 AZP 89.43 TAL 236.34 TAP

GP 34.65 Z4L 161.70 Z4P 7S.77 £TS 35Z.OS ZAE 146.36 ETE

137.14 ECC .?0803 INC 1.3408 Vi 30.043

351,i2 RCA 108.61 APO |65.67 V? 34.8?4

87.68 ZAC 105.00 ETC 152.89 CLP -77.00

DLA -5.49 RAL ?.48 RAG 6568.S VEL 17.677 PTH ?.30 VHP

L-I TIME IN| LAT IN| LONG IN| RT A,_ IN| AZMTH IN| TIME

?711.13 -19.46 41.76 233.fl! 110.96 ? 7 27

5197.19 ?6.09 Z33.06 Z37.$1 78.57 13 33 14

19S7.10 -20.73 ??.06 233.29 117.0] 3 21 58

4926.46 27.39 712.83 237,?0 77.54 14 57 39

1762.05 -24.06 5.69 231.7? 115.0S 4 2! !

4694.77 _0.92 194.?1 736.?0 74.64 16 ? 58

CIrFE_NTI4L CCRRECTION5

TeE -.3196 TR4 -.6S16 TC3 -.1787 BAU .3174

RCE -.DSl? RRA .4605 RC3 .S_97 FAU .1104@

FOE-J.5737 FRA-I.?SSS FC3-2.4314 BSP ?694

8CE .3237 8RA .7979 BE3 .6036 FSP -938

LAUNCH OATE M4R 3 1_9

HELI(XENTRIC CONIC

RL 148.31 LAL .OO

RP 108.84 L4P -1.39

RE 82.9_1 GL -7.13

PLANETC_ENTRIC CONIC

C3 3_.836 VHL 6.737

LNCH AZMTH LNCH TIME
90.00 1 40 17

9O.OO 17 1 53

I00.00 ? 38 29

1610.00 13 ?6 17

110.O0 3 59 44

110.430 14 41 3_

MI0-COURSE EXECUTION ACCURACY

,_T 684.8 SGR 8§3.2 S(;3 307.9

RRT -,6|3S RRF -,8804 RTF ,6S67

$60 1094.0 R23 .1362 RI3 -.8fl22

_I 989.8 _ 466.J THA 12S.06

FLIGHT rIME 88.00

OISTANCE _56.837

CIFFERENTIAL CORRECTIONS

TOE -.3714 TRA -.7097 TC3 -.21S7 BAU .146_

RO£ -.0078 _RA .4S99 RE3 .6310 FAU .11171
F0£-1.6678 FRA-I.?343 FC3-?.4904 BSP 3046

BOE .371S BRA .84S7 BE3 .6669 FSP -970

4.399 CP4 38.5S R4P 7,77 ECC 1.6474
PO CST TIM IN| 2 L4T IN| 2 LONG

1611.1 -16.46 33.89

4597.2 24.25 274.87

1357.1 -17.56 14.70

43?6.5 2S.40 204.60
1167.0 -?0.4fl 358.37

4094.3 ?8.50 185.84

ORBIT CETERMINATION 4CCUR4CY

ST 342.7 S_ 137.0 S5 562.9
CRT -.196i CRS -.1047 CST -.9500

LSA 657,5 MSA 163.4 $SA 73,_

ELI 344.0 EL2 133.8 4LF 174.72

ARRIVAL GATE MAY 30 1969

LOL 167.Z4 VL ?B.660 GAL -|0._ AZL 91.38 H(A 118,25 _A

LOP ?_0.50 vP _.34S GAP -.97 AZP 89.25 TAL 236.07 TAP

GP 36.1Z ZAL 160.66 ZAP 79.B1ET$ 354.90 ZAE 144.73 ETE

DLA -6.43 RAL 3.09 RAO 6S68.3 VEL I?.6f17 PTH 2,30 VHP 4.3¢00 OPA 38.91 RIP 4.B4 ECC 1.6391
L-I TIME IN| LAT IN| LONG INJ RT ASC INJ A]'NTH INJ TIME PC) (ST TIM IN| ? LAT IN| 2 LONG

7178.26 -18,67 39.19 234.01 1|1,68 2 16 30 IS78,3 -IS.56 31.90

5_23.fl8 ?6.43 234.91 2_8._0 79.44 13 28 57 4623.6 24.70 2?6.67

1925.72 -19.91 LPO.09 233.47 112.76 3 30 35 1325.7 -16.66 17.81

49SI.35 27.7S _14,60 238,01 78.41 14 48 49 43SI.4 ?5.87 ?06,30

1733.97 -?3.24 3.9"Z _31o86 115.81 4 28 _ 1134.0 -19.57 356.70

47|S.87 31.30 195.78 _37.06 7S.49 16 0 8 411S.9 28.99 187.33

MI0-OSURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

S6T 787.5 SGR 894.2 $63 314.8 ST 394.3 SR 130.0 SS _91.3

RRT -.6936 RRf -.8950 RTF .734_ CRT -.4463 CRS .1717 CST -,9538

,5_ 119|.5 R23 .1472 R1} -.8967 LSA 704.5 MSA 158.( 58_ 23,4

SGI 1098.4 _2 461 .B TH_ 129.79 ELI 399.0 EL? 115.0 4LF 170.86

137.06 EC( .706S2 IN( 1.5751 Vl 30.043

3S4.32 RC_ 10$.7S ARS) 165.36 V? 34.816

94._0 ZAC 102,77 ETC 153.97 CLP -77.35

LAUNCH C4TE M4R 3 1969 FLIGHT TIME 90.00 ARRIVAL GATE tUN 1 1969

HELIOCENTRIC CONIC

RL 148.3! L4L .DO

RP 108.86 L4P -1.56

RC 85.328 GL -8.31

PLANE T_ENTRIC CONIC

C3 38.363 VHL 6.194

LNCH 4ZMTH LNCH TIME

90.00 I 50 36

90.00 11 57 9

IO43,00 3 8 23

100.00 13 ?? )

llO,OO 4 8 30

IlO.DO ]4 38 25

01STANCE 263.181

LOL 162.24 VL ?_.643 GAL -10.84 42L 91.02 HCA 121.41 $N_

LCP 283.67 VP 38.327 GAP -.49 AZP 89.05 T_L 235.69 TAP

GP 37.54 Z4L 159.9_ ZAP 84.?0 ETS 357.87 ZAE 142.84 ETE

136.92 ECC .20510 INC 1.8737 VI 30.04)

357.10 RE4 108.84 APO 165.01 v2 34,_10

100.?1 Z4C 100.53 ETC 155.09 CLP -82.68

0LA -7,41 RAL 3._0 RAG 6S68.S VEc 12,638 PTH 2.29 VHP 4.353 0PA 39.23 RAP 1.99

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN| TIME PC) CST TIM IN| 2 LAT

2143.96 -17.79 37.06 " 734,34 117.40 2 26 20 1544.0 -14.60

57S1.69 ?6,76 236.90 ?39.22 80.39 13 ?4 40 4651.7 25.16

1893.07 -19.04 18.05 ?33.78 113.49 3 39 56 1793.0 -IS.70

4977.86 ?fl.10 716.49 238.9S 79.3S 14 45 1 4377.9 76,34

1704.79 -?2.36 ?.11 232.13 |16.56 4 36 55 1104.8 -18.61

4738.86 31.68 197.46 238.06 76.42 15 $7 ?4 4138.9 29.49
01FFEgENTIAL CORRECTIONS MI0-COURSE EXECUTION _(EURAEY

TOE -.4323 TRA -.7691 TC3 -.3097 OAU .3770 SOT 906._ St.,R 928.3 .T_3 317.I

ROE .0350 RRA .4523 RE3 .6670 FAU .11|33 RRT -.7_13 RRt" -.9066 RTF .789_
FOE-1.7319 FRA-1.1837 FC3-?,$123 OSP 3414 _ 1297.3 R23 .1fl72 R|3 -.9077

BOE .4337 _RA .89?? BE3 .73S| FSP -981 S_1 |214.0 .S_2 4_7.3 THA 134.08

ECC 1.6314

IN| 2 LONG

29,84

228,60

10.85

708.13

354.98

188,94

ORBIT 0ETERNINATION ACCURACY

ST 454.3 SiR 133.0 5$ 6t6.3

CRT -.6701CRS .441l CST -.9578

LS4 761,5 MSA 153.0 SSA 73,0

ELI 463.3 EL2 96.fl 4LF 168.39

LAUNCH O4TE MAR 3 1969 FLIGHT TIME 92.00 ARRIVAL 04TE JUN 3 1969

HELIOCENTRIC CONIC DISTANCE 269.490

RL I48.31 LAL .00 LCL 162.24 VL 28.621 GAL -10.72 AZL 9"d,09 N(_ 124.57 SMA i36.74 ECC .70375 INC 2.0895 vt 30.043

RP 108.88 LAP -1.77 LCP ?86.83 VP 3_.30S GAP -,04 _ZP 88.81 TAL 73§._1 TAP 359.77 RCA |08._8 APO 164.61 V? 34.804

RC 87.691 GL -9.$8 GP 38.90 ZAL 1S9.|S ZAP 88.39 ETS .9_ ZAE 140.75 ETE |05.67 ZAC 98.46 ETC IS6.20 CLP -87,93
PLANETO(ENTRIC CONIC

C3 37.9?6 VHL 6.1S8 0LA -8.4S R_L 4.61 RA0 6568.5 VEL 12,62| PTH 2._9 VHP 4.374 _PA 39.54 RAP 3S9.26 ECC 1.67_2

LNC.H AZMTH LN(H TIME L-I TIME INJ LAT IN| LONG IN| RT A,_ IN| A2'MTH IN| TIME PO CST TIM IN| ? LAT IN| 2 LONG

90.00 2 I 57 2107.79 -16.84 34.83 234.BO 113.10 2 37 5 1507._ -13.57 27.6_

90.00 11 57 16 578_.07 ?7.09 Z39.07 240.?8 81.42 13 20 18 4687.1 ?5.63 2_O.70

lOO.OO 3 19 11 18S8.60 -18.09 |5.93 234,23 114.71 3 50 I0 I_$8.6 -14.67 8.8t

100.00 13 17 43 5006.S0 ?8.44 ?|8.5S 240.04 80.]8 14 41 9 4406,5 26.82 210.13

110.O0 4 18 S 1674.17 -71.4_ .24 _3_.53 117.30 4 46 0 1074.? -17.59 353.?0

lID.DO 14 35 18 4763,69 32.06 199.30 239.72 77,45 IS 54 42 4163.7 30.DO 190.69

OI_FERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY :

TEE -.5018 TR4 -.8273 TC3 -.4066 BAU .4099 SOT 1036.4 SGR 9S7.6 $G3 316.1 ST 522.? SR 146.6 55 641.0

RCE ,079? RR4 .4396 RE3 .6987 FAU .J0971 RRT -,7930 RRF -.9/66 RTF .8?76 CRT -.8329 CR$ ,6600 CST -.961 7

FCE-I.7884 FRA-I.IJ60 FC3-?.S04_ _SP 3819 S6B 141|.I R23 ,1661 RJ3 -.9J6S LS4 _76.3 MSA 147.4 5SA ??.5

B0E .5080 BRA .936_ BE3 ._084 FSP -987 S_I J336.6 ,_? 45?.3 TH4 137,@5 ELI $36.6 EL? 78,9 ALF 166.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4 1968-69'

LAUNCH CATE MAR 3 1969 FLIGHT TIME 94.00 ARRIVAL DATE JUN 5 1969

H(_L IOCEN TR f C CONIC

RL 148.31 LAL .00

RP |0/}.90 LAP -1 ,88

R( 90.065 GL -10.97

PLANE TOCENTRI C CONIC

C3 37.534 VHL 6.116

LNCH AZNTH LNCH TIME

90.00 Z 14 25

_O.DD JJ 47 B
100.GO 3 31 4

100,O0 13 13 lO
IIO.OO 4 18 38

110.00 14 32 6

CISTAN(£ 275. 766

LOL 162.24 VL 28.594 GAL -10,59 4ZL 92.38 F_A 127.72 SMA

LOP 289.99 vP 58.2_0 GAP .40 AZP 88,55 TAL 214.6} TAP

GP 40,24 ZAL 158.17 2'AP 92,32 ETS 4.14 ZAE 138,51 ETE

136,52 ECC ,20247 INC 2.3763 vI 30.04]
Z.35 RCA 108.R8 APO 164,17 v2 34.799

110.55 Z4C 96.53 ETE 157.29 CLP -9],04

CLA -9.56 RAL 5.53 RA0 6568.5 VEL 12.606 PTH 2.29 VHP 4.425 OPA 39.88

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIM

2069.22 -15.80 3Z.48 235,42 113.81 Z 48 55 1469,2
5315.39 27.41 241.45 24J.52 B2.SB 13 J5 43 4715.4

I821.95 -17.06 13.71 234.83 I14.93 4 I 26 1221.9

5037.89 28.77 2k_I_,83 241.31 81.53 14 37 8 4437.9
1641,71 -,-_O,39 358.28 233,07 I18,05 4 55 59 1041,?

479(3.89 32.44 _I.33 240.56 78.59 15 51 57 4|90.9

RAP 356.69 ECC 1.6177

INJ 2 LAT INJ 2 LONG

-12.45 25.41

26,09 233.03

-13.55 6.67

27.30 212.33

-16.48 ]51.34

50,53 192,63

DIFFERENTIAL CORRECTIONS

TC£ -.5808 TRA -.8830 TC3 -.5065 BAU .4432

ROE .1226 RRA .4198 RC3 .7236 FAU .10664

FOE-1,8Z47 FRA-|,0284 FC3-2,4596 BSP 4226

OOE ,5936 BRA ,9777 8C3 ,8833 FSP -973

LAL_CH 0ATE MAR 3 1969

HELIOCENTRIC CONIC

RL J4B.3J LAL ,00

RP 108.91 LAP -2.03

RC 92.449 GL -I2.47

PLANETO(.ENTRZC CON/C
C_ 37.202 VHL 6.099

LNO-I AZMTH LN(H TII_

_0,00 Z 26 16

90.OO 11 41 33

lO0.O0 3 44 J5

I430.00 I3 8 I6

110.00 4 40 18

II0,00 14 28 42

OIFFERENTIAL CORRECTIONS

TOE -.6699 TRA -.9344 TC3 -,60r_ BAU .4773

ROE .1676 RRA .3950 RE3 .7435 FAU .10260

FOE-I.8497 FRA -.9308 FC3-2.3876 BSP 4665
8DE ,6906 BRA 1.0145 OC3 ,9597 FSP -956

MI0-COURSE EXECUTION ACCURACY

.%T 1175.4 SGR 918.7 S(;3 310.9

RRT -.8224 RRF -,_47 RTF ,8546

SG8 1529.5 R23 .1754 RI3 -.9229

SG1 1462,6 5_2 447,5 THA IJI ,31

FLIGHT TIN[: 96,00

0ISTANCE ;b_2,009

ORBIT DETERMINATION ACCURACY
ST 598.8 SR 167.7 SS 662.8

CRT -.924| CRS .8015 CST -.9654

LSA 897,4 HSA |4].9 SSA 21.8

EL1 618.7 EL2 62.0 ALF 165.34

ARRIVAL DATE JUN 7 1969

LOL J62.14 VL 2_.562 GAL -I0.46 AZL 92.69 _ 130.88 SOAA

LOP 293.15 VP 38,252 GAP .8I A2'P 88.24 TAL 233,96 TAP

GP 41.56 ZAL 157.02 ZAP 95.96 ETS 7.41 ZAE J_6.16 ETE

DLA -10.76 RAL 6.57 RAO 6568.4 VEL 12.59_ PTH 2.28 VHP 4.503 OPA A0,28 RAP 354.28 EEL 1,6122
L-I TIME: INJ LAT INj LONG INJ RT kS(: INJ AL_MTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2027,60 -14,64 29.96 236.21 I14.51 3 2 4 1427.6 -II.2I ZZ.98

5352.52 27.70 244,I3 242.95 83.89 13 10 45 4752.5 26.57 235.65
1782,51 -15.91 11.34 235.60 115.65 4 13 57 I182.5 -12.33 4.38

5072.84 29,10 223.37 242,77 82,83 14 32 49 4472,8 27,80 214.81

1606.96 -19.26 356.21 233.79 JI8.BO S 7 5 1007,0 -I5.27 349.37

4821,I4 32.83 L_3.60 242.11 79,89 15 49 3 4221.I 31.08 194.81

MI0-O3L/RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1319.9 _ 995.0 S_3 ]02.9 ST 684.4 SR 195.9 SS 684.8

RRT -,8436 RRF -,9319 RTF ,8739 CRT -,9701 CRS ,888I CST -,9688

•_ |6_3.0 R"Z3 ,1848 RI3 -,9279 LSA 978.0 HSA 136.9 SSA Z0.9

S(,I 1592.5 S_2 442.9 THA ]44.37 ELI 710.4 EL2 45.8 ALF I64.42

J36.27 ECC .2_D125 IN( 2.6885 vJ _O.D43

4.8A RCA 108.85 APO 163,69 V2 34.795

114,83 ZAC 94.75 ETC 158.31CLP -97.98

LAUNCH DATE MAR 3 1969 FLIGHT TIME 98.00 ARRIVAL DATE JUN 9 1969

HELICK:ENTRIE CONIC

RL 148.31 LAL .DO

RP J0_.92 LAP -Z.l_

PLANE TOCENTRI( CONIC

C3 36.949 VHL 6.079 CLA -12.07 RAL

LNCH A2MTH LNCH TIME L-I TIME INJ LAT

9(3.00 2 43 48 1982.15 -]3.34

90.00 11 35 19 5394.52 27.97

I00.00 3 59 O 17_9.58 -14.63

100.O0 13 2 49 51t2,33 29.40

II0.00 4 53 L_ 1569.40 -18,02

110.00 14 24 58 4855.27 33,21

DIFFERENTIAL CORRECTIONS

TDE -.7699 TRA -.9795 TC3 -.7051 _AU .5105

ROE .2120 RRA .3631RC3 ,7_56 FAU .09739

FDE-J._567 FRA -,8186 FC3-2.28_ _SP 5084

80E ,7986 BRA 1.0446 Be3 1.0334 FSP -9LM3

01STANCE 288.222

LOL 162.24 VL 28,526 GAL -10.32 AZL 93.03 HCA 134.03 SMA 135.98 EC C ,20007 INC 3.0319 VJ 30.0=3

LOP 296.3J VP _.222 GAP 1.2I AZP 87.89 TAL 233.21 TAP 7.24 RCA 108.78 APO 163.19 V2 34.79J

GP 42.91 2AL 155.69 ZAP 99,29 ETS 10.77 ZAE 133.?3 ETE I18.60 ZAE 93.15 ETC 159.25 CLP-I02.73

7.74 RAO 6568.4 VEL I2.582 PTH 2.28 VHP 4.610 OPA 40.79 RAP 352,02 EEL 1.6081

INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

27.27 237.21 115;21 3 16 51 1382.1 -9.83 20,35

247.17 244.61 85.39 13 5 14 4794,5 27.04 238,63

8.80 236.57 116.36 4 27 59 1139.6 -10.97 1.92

226,27 244.47 84.33 14 28 2 4512.3 28.30 217.64

354.01 _34.70 119,55 5 19 29 969.4 -13,95 347.26
206.19 243.91 81.38 15 45 54 4255.3 31.66 I97.31

HID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5_T 1467.2 S_ lO03.I ,_3 291.5 ST 779.5 5R 227.4 SS 704,_

RRT -,85_ Rf_ ",9380 RTF ,8875 CRT -.9899 CRS .9374 CST -.9718

.S_ _777.3 Fr'z3 .I953 RI3 -.9314 LSA J066,4 M5_ J32.7 SSA J9._

•%1 1722.3 S62 4_.9 THA 147.21 EL/ 811.4 EL2 _0.9 ALF 163,87

LAL_CH GATE MAR 3 1_9 FLXOa7 TPAE IO0,O0 ARRIVAL GATE JLR4 11 1969

HELIOCENTRIC CONIC

RL 148.31 LAL .00

RP 108.93 LAP -2.32

RC 97.236 GL -15.97
PLANETOCENTRIC CONIC

C3 36.806 VHL 6.067

LNCH AZMTH LN_H TIME

9_.00 3 ! 26

9O.O0 _1 28 1O

JPO.OO 4 J5 42

100.00 l? 56 35

II0.00 5 8 2

IlO.O0 14 20 45

CIFFERENTIAL CORRECTIONS
TCE -.8830 TRA-I.0112 TC3 -.7995 BAU .54}5

ROE .2590 RRA .3264 RC3 .7620 FAU .09158

FOE-1.8560 FRA -.7035 FC3-2.1542 8SP 5531

B0E .9202 8RA 1.02_13 Be3 1.I045 FSP -884

DISTANCE 294.405
COL 162.24 VL 28.487 GAL -lO.17 A2'L 93,41H(A 137.18 5HA 135.67 ECC .19895 INC 3.4137 vI 30.043

LOP 299,47 VP 3f1,190 GAP 1,58 AZP 87,49 TAL 232.39 TAP 9,57 RCA 108,68 APO 162.66 v2 34.788

GP 44.33 ZAL 154.16 ZAP IO2.2fl ETS 14.22 ZAE 131,24 ETE 121,87 ZAC 91.69 ETE 160.10 CLP-107._6

OLA -13.51 RAL 9.05 RAD 6568.4 VEL 12,577 PTH 2-28 VHP 4.747 OPA 41.43 RAP 349.89 ECC 1.6057
L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1931.87 -11.86 24.32 238.47 115,90 3 33 38 1331.9 -8.28 17.47

5442.84 28,18 250.69 246.5A 87,15 12 58 53 4842,8 27,49 242.09

J692,27 -J3.J8 6.03 237.80 JJ7.08 4 43 54 1092.3 -9.44 359.z3

5157.67 29,66 229.62 246,44 86.07 14 22 33 4557.7 28,80 220.92

1528.37 -16.62 351.65 235,85 1_,31 5 33 30 928.4 -12.47 345.00
4894.34 33,57 209.19 246.00 83.1_ 15 42 19 4294.3 3_.E5 _00._0

MIO-CCURSE EWECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1616.4 56R 1007.6 SG3 278.Z ST 885.5 5R 263.9 SS 724,5

RRT -,8683 RRF -.943? RTF .8976 CRT -,9969 CR5 ,966J CST -.974T

5GB 19434.7 R23 .L_q6! RI3 -,9343 LSA J166.9 MSA 129.5 SS_ 18.5

5GI I854.2 SG2 435.7 THA 149,73 ELI 9?3.8 EL2 19.7 ALr |63.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH CATE NAR _ 1969 FL|_HT T]t_ tO2.DD ARRIVAL CATE JUN 13 1969

HELIC(EN TRIC CCe_IJC

RL 14_.31 LAL .00

RP I0_.94 LAP -2.45

RC _9.636 GL -18,03

PL*NETOCENTRJC CONIC

C3 36._|4 VHL 6.067

LNCH ATMTH LNCH TIldE

90.00 3 21 44

90.OO 11 J9 40

100.00 4 34 52

1013,O0 12 49 14
JJO.(]O 5 24 47

J10.00 |4 J5 48

01FFER1ENTIAL CORf_.CTIONS

TDE-I.0217 TRA-I.0458 TC3 -.8875 _AU ,5754
ROE .3OPl RRA ,1840 RE3 ,76J! FAU ,08515

FCE-J.84r:_ FRA -,5850 FC3-E,01324 B.SP 598]

BOE 1,0575 8RA |°0836 eC3 1.1692 FSP -841

DISTANCE }00.560

L',),.162.?4 VL 78.444 GAL -10,01 AZL 93.84 HCA 140.]3 SMA

LOP 302.64 VP 38,156 GAP J,94 AZP 87,04 TAL 231,49 ?AP

GP 45,85 2AL 152,40 ZAP J04,85 ETS 17,78 ZAE |28,70 ETE

135.34 ECC .19787 IN£ 3.8438 vI 30.043

IJ,82 RCA I08.56 4PO 162.11 v2 34,786

I24.70 ?AC 90.37 ETC 160.86 CLP-III.5_

CLA -15,J2 RAL |0,53 RAC 6568,4 EL |2,577 PTH 2,28 VHP 4,917 DPA 42,24 RAP 347,84 ECC J.6059

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

J873,40 "10,16 2J,04 240,05 II6,57 3 53 0 1275,4 -6.51 14,26

5499.4] 28,31 254.82 2A8,78 89.2| J2 51 20 4899.4 27.90 _46,1_

1639.46 -11.52 Z.99 239.33 117.77 5 2 tl 1039.5 -7.72 356.26

5210.59 29.84 233.54 248.74 8_.J3 14 16 5 46J0.6 29.26 224,7_

14_3,08 -15,05 349,08 E37,_9 121,06 3 49 }0 883,1 -J0,82 342,53

49}9,73 33.88 212.69 248.46 85.J7 15 38 8 4339.7 32.84 203.61

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 1766.0 SC,R I007.4 SG} 263.1 ST 1003.9 S,R }03.9 SS 7A4.8

RRT -.8750 RRF -.9488 RTF .90§2 CRF -.9977 CRS .9825 CST -.9775

2033.2 /_Z_ .2174 R13 -.9365 LSA J280.0 MSA 127,5 SSA J6.9

,_,1 1986.4 ,T_2 433.6 THA 152.02 ELI 1048.7 EL2 19.5 ALF 163.19

LAUNCH DATE MAR 3 1969 FLIGHT TII,_ |04.00 ARRIVAL DATE JUN 35 1969

HELIOCENTRIC CCNIC

RL 148.31 LAL ._

RP 108.94 LAP -2.58

RC 102.0_ GL -20,34

PLANETOCENTRIC CONIC

C3 37,032 VHL 6.085

LNCH AZ_4TH LNCH TIE

90.DO 3 45 31

90.00 J! 9 17
100.00 4 57 12

1013.O0 12 40 17

110,OO 5 44 8

J10,00 14 9 50

DIFFERENTIAL CORRECTIONS

TOE-I.1589 TRA-I,O6Z2 TC3 -,_48 8AU ,60_0

ROE .3586 RRA .2339 RE3 .7502 FAU .07804
F0£-1.8243 FRA -.4618 FC3-|,8145 BSP 6401

80£ 1.2131 8R4 1.0877 BC3 1.2221 FSP -785

OISTAf_.E ]06.687

LC_- 162.24 VL 28._99 GkL -9.85 A_L 94.3_ HCA 143.48 5_A 134.98 ECC .19683 IN(: 4.5349 Vl ]0.043

LE_o 305,_0 VP 38,|_1 GAP 2,29 A2P 86,5] TAL _30,52 TAP 14,00 RC_ I08,41 APC) 161,55 V2 34,784

GP 47.53 ZAL |50.37 ZAP J07.03 ETS _.46 2AE 1_6.09 ETE 127.16 ?AC 89.J6 ET( J61.55 CLP-IJS.70

OLA -16.9_ RAL IZ.11 RAO 6568.4 VF..L J2.586 PTH 2.28 VHP 5,J24 OPA 43.26 RAP 345.82 ECC 1.609_

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ ATt4TH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

18J0,86 -8,17 17,34 Z42,04 J17,2| 4 15 42 1210,9 -4,46 10.63

5566,94 28.27 E59.76 25|._9 9J.69 12 42 4 4966.9 78.2! 251._0

1579,57 -9,60 359,58 241,28 |18,44 5 13 32 979,6 -5,73 352,93
5273.47 29,89 2_8.21 251.43 90.59 14 8 10 4673.5 29.65 229.42

1432.53 -13,23 346.26 239.|1 121.80 6 8 1 832.5 -8.95 339.80

4993.26 34,11 216,86 251._5 87.62 15 33 3 4393.3 33.40 207.69
HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINAT|ON ACCURACY

S_T 1913.? SGR I000.3 SG3 245.7 ST 1135.9 SR 345.7 SS 763.5

RRT -.8782 RR_ -.9533 RTF .910_ CRT -.995P CRS .9917 CsT -.9799
2159.3 R_3 .2296 RJ3 -,9379 LSA 1405._ MSA 127.0 SSA 15.1

•5(.1 2115.5 SC,2 432.8 THA 154,18 ELI 1186.9 EL2 }0.3 ALF 163,13

L_UNCH OATE MAR 3 1969 FLIGHT TII4E J06.00 ARRIVAL CATE JUN 17 1969

HELIOCENTRIC CONIC DISTANC£ 312,787

RL I4_.31 LAL ,00 LOt. 162.24 VL 28.351 GAL -9,68 AZL 94.90 HCA 146.62 ,_A J34.61 ECC .19584 INC 4,9047 vJ 30.04_

RP 108.95 LAP -?.70 LOP 308.96 VP 38.084 GAP 2.62 AZP 85.9_ TAL 2_9,49 TAP 16.11 RCA 10_.25 APO 160.97 V2 34,783

RE 104.441 GL -22.95 GP 49.41 ZAL 1A8.03 ZAP 108.78 ETS 25.29 ZAE 1_3.39 £T£ 129.31 ZAC 88.0_ ETC 162.18 CLP-119,66

PLAN[TO(ENTRIC CONIC

C3 37.551 VHL 6,128 CLA -18.96 RAL 14.12 RAO 6568.5 VEL 12,606 PTH 2.29 VHP 5.378 0PA 44.49 RAP 343.73 £CC 1.6180

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

90.00 4 14 3 1735.32 -5,80 13.06 244.60 117.77 4 4_ 59 1135.3 -2.03 6.40

90.00 10 56 2 3649.53 27,96 265.78 254.44 94.69 12 }0 Jl 5049.5 28.31 257.14

JO0.O0 5 23 47 1510.31 -7.33 355.69 243.76 119,06 5 48 57 910.3 -3.40 349.11
IO0.O0 12 28 59 5349.76 29,70 243.88 254.58 93.56 13 58 9 4749.8 29.88 235,08

lJO.OO 6 6 50 1375.40 -J1,18 34_,13 241,44 ]22.51 6 29 46 775.4 -6.81 336.76

I10.00 14 2 25 3057.44 34.18 221.87 254.77 90.58 15 26 43 4457,4 33.88 212.63

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TCE-1.3318 TRA-J.0658 TC3-1.0291 8AU .6336 5_T 2062.0 SGR 991,2 SG3 227.6 ST 1285.3 SR 391 .4 SS 783.9

RCE .4138 RRA .1781RC3 .73(37 FAU .07073 RRT -.8790 _ _.9575 RTF .9156 CRT -.9929 CRS .9966 CST -.9824

FD£-1.7999 FRA -.3437 FC3-J .6307 B,SP 6854 508 2287.8 R'_3 .2410 R|3 -.9395 LSA 1550,_ MSA 127.9 SSA J3.2

_0£ 1.3946 BRA 1.0805 BC3 1.26_1 FSP -731 SG! _246.3 S,G_ 433.8 THA 156,15 EL| 1342.8 EL2 44.6 ALF 163.16

LAUNCH CAT£ MAR 3 1969 FLIGHT TIME |08.00 ARriVAL OATE JUN 19 1969

HELIOCENTRIC CONIC DISTANCE 318.861

RL 148.31 LAL .OO LCL 16_._4 VL 28._(X_ GAL -9.30 AZL 95.58 HCA 149.76 5MA 134,22 £CC .19489 INC 5.5779 Vl ]0.043

RP 108.95 LAP -2,81 LOP 31_.12 VP 38.04? GAP 2.93 AZP 85.18 TAL _8.40 TAP 18.16 RCA 108.06 APO 160,38 V2 34.783

RE 106.844 GL -25.92 GP 51.55 ZAL J43.32 ZAP I10.06 ET8 _9.3_ ZAE 1_=_3.56 ETE 13|.23 7AC 86.91ETC 162.80 CLP-123.48

PLANETOCENTRIC CONIC

C3 38.5|0 VHL 6.206 DLA -21.28 RAL J6.33 RA0 6568.5 VEL 1_.644 PTH 2,30 VHP 5.69(3 0PA 45,98 RAP 341.45 ECC 1.6338

LNCH AZNTH LN(H TIME L-J TIME ZNJ LAT INJ LCIN_ INJ RT AS_ INJ _2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG
90.00 4 49 28 1643,64 -2.87 7.9"Z 247,95 118.|8 5 16 32 1043.6 .93 J.29

90.00 10 38 15 5753.94 27.15 _7_.3| 257.95 98.38 12 14 8 3153.9 28.03 264.76

I{30,00 5 56 18 14_7.94 -4.58 351.12 247.00 I|9.57 6 20 6 827.9 -.61 544.58

JO0.OO JZ 14 6 5444,88 29,09 150.88 _58._5 97.20 13 44 50 4844.9 _9,78 242.14

110.00 6 34 0 1309.79 -8,76 339.60 244.43 123.17 6 55 50 709.8 -4.33 333.31

I_0.00 13 52 53 5135.80 33,96 2_7,97 258.82 94.19 15 18 29 4535.8 34.16 218.74

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT _£TERNINATION ACCURACY

TOE-! ,5366 TRA-J .0508 TC3-J .0727 8AU ,6586 ,_T 2206.7 _ 974.6 563 _8.0 ST 1453.2 SR 436.9 55 802.8

ROE .4710 RRA .1123 RC3 .6970 FAU .06298 RRT -.8763 RRF -.9606 RTF .9196 CRT -.9897 CRS ,999G CST -,9846

F0£-1.7663 FRA _.2255 FC3-1.4158 8SP 7260 S(,6 2412.3 R_3 .2524 R13 -.940R LSA 1711.8 MSA 130.2 SS_ 11.2
BO£ 1.6072 8RA 1,0568 803 l .2793 FSP -666 S_I 2377.4 SG2 436.7 THA 158.06 ELI 1516.3 EL2 59.9 ALF 163.40
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES 'VOL 4. 1968-69,

=

2

L,_L,'NCH' C_.TE _AR 3 I:169 rLIG_7 'rlw£ II0.00 4RRIV_L C_TE JUN 2) )169

HEL[OCENTR|C CCINIC

RL [4_.3| LAL .0(]

RP IgR.g4 LAP -?-9J

RC 10_.246 CL -29._3

PL4NETOCENTRIC CONIC

c3 40.|32 v_L 6.335

LNC_ AZMTH LNCH TIM(

90,00 5 !56 6

9_.00 10 iZ 10

1Z_,O0 6 37 52

100.00 I! 53 5

|J0.O0 7 ? 2{)

|10._ l) 40 6

CIFrERENTIAL CORR(CTIONS

TC[-1.7_86 TRA-I.0152 T(3-1.0916 _#W.I .@|4

RCE .5321 RR4 .0_13 RC3 .6490 FAU .05517

rc£-1.7311 rRA -.JJ_ FCP-J.Jg0J 8SP 770B

_CE 1.9661 BR4 1.01_ 8C) 1.2699 F.SP -604

CISTCNCE 324,_9

LOL |62.24 VL 2_.248 GEL -9.32 4ZL _.39 _4 152._ _4 133,82 CCC .19396 INC 6.3912 V| 3G.043

LOP 115,29 vP _.OOB GAP 3.24 AZP _4.31 TAL 227.26 T4P L>O.J6 RC_ 107._6 _P_ 159.7_ v| 14.7R4

GP _4.0| ZAL 147.|_ _P 1|0._4 ET5 3_.59 ZA[ 117.56 ETE |3},02 74C _,77 (TC |63.4_ CLP-127._E

CLA -73.96 RAL 18.91 gAC 6_6_.) VEL 12.708 PTH 2.3! VHP 6.080 CPA 47.71 RiP 338.84 ECC 1.66G)

L-I TINE IN| LAT IN| LONG [NJ RT AS_ |NJ A_4TH IN| TINE P_ CST TIM IN| 2 LA T IN| 2 LONC

152_.5_ ,9_ 1.2B 252.50 ]18.30 6 ! 31 924,6 4.75 164,63

605.81 25.37 _,G_.26 _61,65 I03.Ol 10 22 16 5,8 26.91 _96.9]

J32_,17 -J,lJ 34_.46 251,34 1|9.87 6 59 5P 725.? 2._? 31_.94

55M,49 27.71 _9.80 262.42 |01.70 13 25 54 4968,5 29.04 _51.75

1232.76 -5.87 335._1 2_8.38 123.74 7 27 53 632.P -1.39 329.?_

5231._ 33.21 23_.51 263._6 98.59 15 7 20 4633.7 34.04 _26.37

MIO-_X_ EECUTICN ACCURACY C_81T CETERNIN_TION ACCUR4C_

S_T 2353.4 S6_ 953._ S63 188.1 ST 1646.0 SR 482.2 SS PZ_.O

RRr -.g703 RRF" -,_N_25 RTF ._240 CRr -.9867 CRS .9998 csr -.9869

2519,_ _3 .2_J4 R)3 -.942B L5A 1897.7 MSA 133.6 554 9.3

5(,I 2_O0.4 _2 442.0 TH& 159.92 ELI 1713.5 EL? 75.2 ELF 163.85

L4UNC_ G_TE WAR } 1969 FLI_T TINE tJ_.O0 AR_IVJL C4TE JUN ?) 1969

P_LICK_ENTRIC CONIC

RL I49.]1 LAL .OO

RP JOB.94 LAP -3.00

RC 111.645 GL °_.2_

PL4NETOCENTRIC CONIC

C3 42.791 VHL 6._41

LNCH _7MTH LNC_ TIHE

90.00 6 48 19

_,00 9 #4 20

|00.00 7 36 8

![_.00 11 )9 12

|10.00 7 49 54

JJO.DO 13 21 55

CIFFE_.NTIAL CORRECTIONS

TOE-2.1044 TRA -.9483 TC3-I.0743 8AU °6985

RCE ._912 RRA -.0_27 RC_ ._0_ FAU .04714

r0(-I.6BaB rR_ -.0106 rE3 -.9537 BSP 8115

BO£ 2,|_5P _,_'A .949P 8C3 1,2210 rSP -_35

OI$T_qC.E 3_.g3!

ECL 162.24 VL _,j94 G_L -_,|_ _?L 91,40 H(,j J56.0J .9,1j 133,41 £CC .1931I INC 7.3993 VJ .t*'3._3

LOP 3JB.4_ VP _7,969 G_P 3,5_ AZP B}o_3 T_L 2_6,06 T_P _,09 RCA 107,65 APO 159.17 V2 34.7B5

GP 56,B6 2AL 138,52 Z&P 111,0_ ETS 3_,20 ZAE 114,32 ETE 134,83 ZAC 84,51 gTC 164.33 CLP-|3|.|!

OLA "_6.9_ RAL 71.97 RAO 6568,6 VEL 1_.812 PTH 2,33 _ 6,579 OPA 49,69 RAP 335.67 ECC J.70_2

L-[ TIHE IN| LAT IN| _ IN| RT A_ IN| A_4TH IN| TIME PO CST TIM IN| ? LAT IN| 2 LONG

1336.45 6,99 350.72 259._6 117.51 7 10 35 736.5 10.62 343.93

_26.31 2l,J? 3_0,04 _,_6 109,E_ 9 .t8 6 _6,) 23.61 )I_.??

lJg_,O0 3.74 337,60 Z57.48 119.6_ 7 _ _>0 58_.0 7.66 331.01

5744.03 24.69 _71.96 _6_.82 |07,41 12 54 56 5144.0 26.84 763.B2

11_.77 -2,29 3_0.58 2f].73 I_4.JZ 8 8 53 538.8 2,20 324.3P

5321,03 3J.53 _44,9_ _69.00 JD3,95 14 _| J6 4760,0 33.J2 236.JZ

MIO-CCx, N_SE EXECUTION ACCURACY ORBIT OETER'M|NATION ACCURACY

_GT 2498.2 _ _.4 _6_ 167.Z ST 1864.7 SR 518.5 55 841.]

RRT -.8_8_ _ -._J_ RTF .9"Z87 CRT -.9836 CR5 .999_ CST -.9890

$6_ 2662.3 R23 .2680 RI3 -.9452 LSA 2105.8 MS_ 137.8 SSA 7.S

SGI 2624.0 _2 449.B THA 161.90 ELI 1933.4 EL2 90.3 ELF 16a.67

LAUNCH DATE MAR 3 1969 FLIGHT TIME 114,00 ARRIVAL OATE JUN _5 1969

HELIOCENTRIC CCINIC

RL 14P.31 LAL .00

RP 10_.9} LAP -3,0_

RC 114.042 GL -37,70

PLANE TC_ENTRIC CONIC

C3 47.164 VHL 6._68

LNCH AZMTH LI_H TIME

72,74 6 50 9

101,26 9 51 54

7_.74 6 50 9

101._6 9 51 54

110.00 _ 4_ 23

l|O,O0 17 52 50

CIFFERENTIAL CCRRECT|CI_5

TD(-_.5164 TRA -,_.._8_ TC3-J.0J_ 8AU .7089

ROE .61B4 RRA -.15_5 RC3 .48_9 FAU ,039|5

FOE-1.6444 FRA .0846 FC3 -.7186 85P 8f35

BO£ _.596_ BR_ ._538 6C3 1.1242 FSP -468

01STANCE 336.9?4

LCL 162.24 VL 28.139 G_L -8.9_ _?L 98.69 HC_ 159.15 5NA 137.99 ECC .19E29 INC 8.6899 VJ 30.043

LOP 321,61 vP _7.93{] GAP 3,80 AZP B1,87 TAL 224,81 TAP _3,96 RCA 107,42 JPO 158,57 v? 34.787

GP 60.17 ?At 134.26 ZAP 110.68 ETS 43.32 74£ J10.74 £T£ |36.90 Z_C 83.04 £TC 165.58 CLP-135.?5

CLA -_0.30 RAL 25.65 RA0 6§_].8 V_L 12.98_ PTH 2.37 VHP 7,2_9 OPA 51 .86 RAP _11.67 ECC 1.7767

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A1'MTH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG

I196.59 )4.86 3_9,38 _68.63 J16,71 7 13 26 796,6 12.33 3_.27

813.09 14.87 316.27 268.64 116.71 |0 5 27 213.1 18.34 109.16

1398.59 14.86 3_9.36 268.63 116.71 7 13 28 798.6 18.33 35Z .27

813.09 14.87 3|6._7 _68.64 116.71 10 5 27 _13,1 18.34 309.16

10J3.31 2,_0 324,03 _61,32 124,10 9 5 16 A13,3 6.96 317.79

5534.41 28.00 257.32 274.78 110.46 14 25 5 4934,4 30.52 249.03

MIO-COURS( EXECUTION _CCURACY C)RBIT _(TERM[NATION ACCURACY

S_T 2645.4 _ 8_.9 S63 146._ ST 2113.9 S_ _35.0 SS pSp.4

RRT -.8365 RRF -.9543 RTF .9353 CRT -,9795 CR5 ,9975 CST -.9911

Srd) 2785.0 R23 ,_690 RI3 -,9491 LSA 2339.1MSA 142.2 SSA 5.9

SGI E746.8 $6_ 459.6 THA 164.15 ELI 2178.0 [L_ 104.5 ALF 166.04

L4UNCH OATE MAR 3 1969 FLIGHT TIME |16.00 ARRIVAL CATE JUN 77 1969

H{LICWCEN/RIC CONIC

RL 14B.31 LAL .0(_

RP 108.93 LAP °3-16

RE 116.43_ GL -4_.78

PLANE T_(CNTRIC CONIC

C3 _4._4 VHL 7,_7

LNCH A.-_ATH LN(H T[I_

70.30 6 IJ 17

109.70 11 6 57

70,30 6 11 17

109.70 11 6 57

I|0.OO 1O 43 34

IlO,O0 11 33 51

OIFFER_NTIAL CORR_.CTIONS

TDE-3.D734 TRA -,6_9_ TO} -.8940 BAU .7061

ROE .6387 RRA -,2900 RE3 .3711FAU .03118

FOE-I.5968 FRA .1730 FC3 -.4947 OSP 8911

60( 3.1390 ORA .7_O5 _C3 .96_0 FSP -397

DIST_N(E 34_.8P7

LOL. 162.24 VL 2B.082 GAL -8.70 AZL 100.41H(_ 162.26 S_AA 132.57 ECC .19149 INCI0.AII4 Vl _.043

LOP 324.78 VP _7.89| GAP 4.06 AZP _0.07 TAL 22_.50 TAP 25.77 RCA 107.18 APO 157.96 V2 34.790

GP 64.0_ ZAL 1_9.31 ZAP 109.64 ETS 49.28 ZAE X06.7_ ET£ /39.67 7AC 81.24 ETC 167.6_ CLP-I4P.IZ

DLA -_4.02 RAL 30.19 RAO 6569.0 VEL 13.264 PTH 2.42 VHP B.150 0PA 54.10 RAP 326.26 ECC 1.8980

L-I TII4_ [NJ LAT IN| _ IN| RT A,_ IN| AZNTH IN| T[N(_ _ CST TIM IN| Z LAT IN| _ LONG

161_.78 15,_7 15,91 276,3J 170,78 6 3B 9 JOJ1,B J9.24 9,05

671.4_ 15.29 305.73 276.32 1213.77 11 |B 9 71.4 19,25 ?98.87

1612,78 15.27 15.91 276.31 121_,7B 6 38 9 1012,8 19.24 9.05

671.43 15.29 305.?3 _76.3_ JL_.77 11 18 9 7J.4 19,75 79_.87

742.7B 12.61 _09.61 274.64 122.04 10 _5 57 J42.8 16.76 _02.96

5877,47 17,97 278.87 277,96 119,58 13 11 48 5277.5 Z1,77 271,80

MIO-COURS_. EXECUTION A((UR_¢ OR61T O£T£RMINATION ACCURACY

_T 2794._ S[vR 7_7._ SG_ J25.0 ST 7391.4 SR 502.3 $5 _73.P

RRT -.7899 RRF -.9"289 RTF _944! CRT -.9711 CRS .9923 CST -.9932

5GB 29(13.1 R'Z3 ,2629 RI3 -.954/ LSA 7590.7 MSA 146,5 S5A 4.6

SCI 2864,6 $62 470.9 THE |67,|D EL| 7440._ £L? |I ?.4 ALr 16B.44

?t]4(]



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH CATE MAR 3 1969 FLIGHT TII_ 118,00 ARRIVAL CATE JUN 29 1969

HELIOCENTRIC CONIC CISTANCE 348,811

RL 148,]1 LAL o00 LOL 162.24 VL 28.025 GAL -B.48 AZL 102,84 HCA 165.35 SNA 132.14 ECC .19071 INC12.8352

RP |08.9I LAP -3.22 LOP 327.95 VP 37,852 GAP 4,31 AZP 77.57 TAL 222,15 TAP 27,50 RCA 106,94 APO 157.35

RE 118.82] CL -48.40 CP 68.45 ZAL 123.64 ZAP 107.89 ETS 56.91ZAE 102.06 ETE 144.07 ZAC 78.90 ETC 171.40
PLANCTOCENTRZC CONIC

C} 67.8|0 VHL 8,235 CLA -37,92 RAL 35,87 RAD 6569,3 VEL 13,754 PTH 2,5! VHP 9,477 0PA 56,15 RAP 318,96

LNCH AZMTH LNCH TIE L-I TINE ]NJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIE

63.65 5 57 16 1775.04 14.76 28.52 286.09 I85.34 6 86 51

116,35 12 6 21 614,68 14,78 500,86 886,10 125,33 12 16 35

63.65 5 57 16 1775.04 14.76 88.52 286.09 185.34 6 26 51

116.35 12 6 21 614.68 14.78 300.86 286.10 185.33 12 16 35

63.65 5 57 16 1775.04 14.76 28.52 286.09 185.34 6 26 51

116.33 12 6 21 614.6_ 14.78 500.86 886.10 185.33 12 16 35

OIFFERENTIAL CCRR_CTIONS HI0-COURS_ EXECUTION ACCURACY

TCE-3,8601 TRA -,3628 TO3 -,7147 8*U ,6818 SGT 2949,8 SGR 643,6 SG3 104,6

ROE .4988 RRA -.4399 RE3 .2381 FAU .02346 RRT -.6568 RRF -.8299 RTF .9fl69

ro£-1.5558 rRA .2535 rE3 -.2996 BSP 9319 .STAB 3019.2 R23 .8443 R13 -.96_0

BeE 3.8915 8RA .5698 BE3 .7515 FSP -331 SGI 8980.8 SG2 480.3 THA 171.63

Vl 30.043

v2 34.794

CLP-IA6.77

ECC 2.1160

PO CST TIN INJ 2 LAT ]NJ 2 LONG
1|75.0 19.28 2g.03

14.7 19.29 294.37

1175,0 19,28 2_,03
14,7 19,29 294.37

1175.0 19,28 22.03

14,7 19.29 294.37

ORBIT 0ETERMINATION ACCURACY

ST 8687,8 SR 362.3 SS 888.2

CRT -.9347 CR8 .9648 CST -.9952
LSA 8849.9 NSA 149.2 5SA 3.4

ELI 2709.1 EL8 127.7 ALF 172.80

LAUNCH DATE MAR 3 1969 FLIGHT TIME |20.00 ARRIVAL CATE JUL l 1969

HELIOCENTRIC CONIC

RL 149.31 LAL .00 LCI_ 168,24 VL 27.966 GAL

RP 108.90 LAP -3,27 LOP 331.12 VP 37,818 GAP

0IST_C£ 354.679

RC 121.206 GL -§4.30 GP 73.37 ZAL 117._°6 ZAP |05.40 £TS 68.41 ZA£ 96.47 ETE 158.45 ZAC

-8.24 AZL 11_.51 INCA 168.41 _A 131.72 ECC ,1899(] INC16.5114 VI 30.043

4,53 A2'P 73,81 TAL 220.73 TAP 29.13 R(A 106,70 APO 156.73 V2 34.798

75,70 ETC 179.87 CLP-158.13
PLANETC_ENTRIC CONIC

C3 93.832 VHL 9.687 OLA -41.57 RAL 43.07 RAO 6569.8 V_L 14.669 PTH 8.66 VHP 11.559 0PA 57.46 RAP ]09.03 ECC 2.5442

LNCH AZNTH LNCH TIE L-I T[NE INJ L_T INJ LONG INJ RT ASC INJ A2NTH INJ TIME: PO (ST TIM JNJ 2 LAT INJ 2 LONG
58.19 6 0 39 19_1.13 12.75 39.84 298.27 129.91 6 38 40 1381.1 17.80 33.2Z

121.81 13 O 24 617._ 18.77 899.48 298.29 I89.91 13 10 41 17.2 17.82 293.46

58.19 6 0 39 1921.13 12.75 ]9.24 298.27 189.91 6 32 40 1321.I 17,80 53.22
121,81 13 0 24 617.2_ 18.77 _99.48 898.29 189.91 13 10 41 17.2 17.82 293.46

58.19 6 0 39 198!.J3 18.75 39.84 898.27 189.91 6 38 40 1381.1 17,80 33.22

IZI.81 13 0 24 617.82 12.77 899.48 898.89 129.91 13 10 41 17.2 17.88 293.46

CIFFERENTIAL COR_CTIONS MI0-C_,_ EYJECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE-4.9798 TRA .1704 TC3 -.4767 8AU .6088 SGT 3089.8 _R 483.8 S_3 85.5 ST 8945.9 SR 160.4 SS 911.5

ROE -,1510 RRA -,5612 RE3 ,0882 FAU ,01596 RRT ,0304 RRF -,1791RTF ,9739 CRT ,5450 CRS -,4817 CST -,9973

FOE-l.f1369 FRA .3368 FC3 -.1473 BSP 9781 5(,B 3127.5 R_3 -._95 R13 .9738 LSA 3084.2 MBA 149.5 SSA 2.6

8oE 4.9821 8RA .5865 8C3 .4848 FSP -270 SGI 3089.9 .S_,8 483.6 THA .28 EL1 8947.8 EL8 134.4 ALF 1.70

LAUNCH O_TE MAR 3 1969 FLIGHT TII4E 12_.00 ARRIVAL CATE JUL 3 1969

HELIOCENTRI( CONIC DISTANCE 360.452

RL 148.31 LAL .(30 LOL 162.24 VL 27.907 GAL -7.97 AZL 118.78 HCA 171.38 SMA 131.28 E¢C .18897 INC12.7233

RP 108.80 LAP -3.3_ LOP 334.28 VP 37.773 GAP 4,73 AZP 67.51 TAL 219.28 TAP 30.60 RCA 106.48 APO 156.09

RE 123.581 GL -59.68 GP 77.77 7AL 110.33 lAP 108.L:_O ETS 90.88 ZAE 89.35 £TE 171.40 ZAC 70.97 EYE 197.91
PLAMETC_ENTRIC CONIC

C3 153.141 VHL 12.375 CLA -43.98 RAL 52.01RA_ 6570.7 VEL 16.567 PTH

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,SC

54.82 6 28 28 2056.01 8.85 47.65 31_.71

I25.18 13 49 50 677.43 8.86 ]01.87 312.73

54.82 6 22 28 2056.O1 8.85 47.65 312.71

I25.18 13 49 50 677.43 8.86 3(]1.27 312.73

5A.82 6 22 88 2056.01 8.85 47.6_ 318.71

125.18 13 49 50 677,43 8.86 301.87 312.73

OIFFERENTIAL CORRECTIONS MI0-CCIJR,_E EXECUTION ACCURACY

TDE-6.1062 TRA 1.17_7 TC3 -._|8 8AU .4188 ,_T 2968.7 SGR 1289.6 SG3 68.8

ROE-?.6Z3A RRA -.2970 RC3 -.0055 FAU .00799 RRT .gO30 RR'f" .8525 RTF .9987

FOE-I.5814 FRA .4551 F_3 -,0452 BSP _919 SGB 3213.3 R_3 -.1618 RI3 .98A8
BOE 6.6459 BRA 1.2186 _C3 ._13 FSP -215 SG| 3| 75.I _G2 494.0 THA 21.04

Vl 30.043

v? 3_.803

CLP 176.37

8.88 VHP 15.177 CPA 56.86 RAP 296.11 ECC 3.5203

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

133.26 6 56 44 1456.0 14.27 42.06

133.26 14 I 8 77.4 14.28 295.69

133.26 6 56 44 I456.0 14.27 42.06

133.26 14 1 8 77.4 14.28 295.69

133.26 6 56 44 1456.0 14.27 42.06

133.26 14 l 8 77.4 14.18 195.69

ORBIT 0ETERMINATION ACCURACY

ST 2836,3 SR 1216.0 SS 967.0

CRT .9919 CRS -.9868 CST °.999_

LSA 3230.3 MSA 152.1 SSA 8.0

ELI _082.7 EL2 142.1 ALF 23.09

LAUNCH (]ATE MAR 3 1969 FLIGHT TIME 184.00 ARriVAL CATE JUL 5 1969

RELIC_ENTRIC CONIC

RL 148.31 LAL .00

RP 108.87 LAP -3.35

mC 1_5.948 GL -61.74

PLAN_.TC_ENTRIC CONIC

C3 323,956 VHL 17.999

LNCH AZNTH LNCH TIME
56.48 7 8 44

173.57 14 ZZ 51
56.48 7 8 44

123.52 14 Z_ 51
56.48 7 8 44

123.52 14 _2 51

LOL 162,84 VL 27,848 GAL

LC_° 337,45 VP 37,734 GAP

GP 76,87 ZAL 103.89 ZAP

0IS?ANtE 366.004

-7.65 AZL 125.06 PiCA 174.16 SHA 130.85 ECC .18764 INC35.0597 Vl _O.043

4.86 AZP 55.08 TAL 217,56 TAP 31.71 RCA 106.30 APO 155.41 V2 34.808

98.46 ET5 131.47 ZAE 79.06 ETE 809.88 ZAC 68.98 ETC 836,70 ELF 128.33

OLA -42.78 RAL 61,94 RAO 6571,8 VEL 81.101 FTH 3,_:_0 VHP 28,447 0PA 51,9_ RAP 281.25 ECE 6.3315

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZ/NTH INJ TIME PO CST TIM INJ 8 LAT INJ 8 LONG
2147.21 3,65 50,93 327,97 13_,66 7 44 31 1547,2 9.04 45.40

804.09 3.67 307.73 387.99 132.66 14 36 15 204,1 9.06 302.20

8147,81 3,65 50,93 327,97 I32,66 7 44 31 1547,2 9,04 45.40

_04.09 3.67 _07.73 387.99 138.66 14 36 15 204.1 9.06 302.20

2147.21 3.65 _0.93 3_7.97 132.66 7 44 31 1547.2 9.04 45.40

804.09 3.67 _07.73 327.99 132.66 14 36 15 204.1 9.06 _02.20

ORBIT 0ETERMINATION ACCURACY

ST 1114.5 ,_R 8786.2 SS 1125.8

CRT ,9847 CRS -,9974 CST -,9947

LSA 3199._ MSA 187.4 5SA .9

ELl 8995.3 EL2 J80.5 ALF 68.4?

_IFFERENTIAL CORRECTIONS

TDE-3.3809 TRA 8.8836 TC3 -.0141 BAU ._076

ROE-8.7187 RRA 1.8753 RE3 .0696 FAU-,00370

FOE-I.8004 FRA .7084 rE3 .0099 BSP 10113

BOE 9.3513 BRA 2.90_q_ 8C3 .0710 FSP -178

MIO-OOUR,S£ EXECUTION ACCURACY

.%T 1446,1 _ 8903,0 SG3 56.3

RRT ,8954 RRF ,9783 RTF ,9677

SG8 3243.E R83 -,1881 R13 .998_

S_1 3189.9 SG8 586.0 THA 65.06

2041



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69b

LAUN(H D4T£ MAR 3 1969 FLIGHT TllV_. 126,00 ARRIVAL 04TE JUL 7 1969

HEL]CK_ENTR|C CONIC

RL |48.31LAL ,OO

RP I08.85 LAP -3.38
RE J28,306 GL -53,27

PLANETO(ENTR|C CONIC

C3 962,902 VHL 31.051

LNCH AZHTH LN_H TIE
74,56 9 15 5

105.44 13 16 13

?4.56 9 15 5

|0fl.44 13 16 15

110,O0 12 12 2

110.O0 15 18 27

01STANEE 570.846

LOL 162.24 VL 27.788 GJL -7.J9 J?L |$4.43 H(4 |76,26 ,_WJ 130.42 ECC .1848Z ]NC64.4334 V| 30.043

LOP 540.63 vP 57.696 G4P 4.79 4ZP 25.61 TAL 215.41 TAP 31.67 RCA 106.32 APO 154.55 v? 34.815

GP 60.70 ZAL 97.25 ZAP 94.81 £TS 164.55 ZAE 60.86 ET[ 259.47 ZAC 46.62 £TC 269.69 CLP 99.97

0LA -31.94 RAL 69.43 RA0 6572.9 VEL 52.927 PTH 3.49 VHP 58.950 OPA 56.87 RAP 267.8! £CC16.8469

L-| TIME IN| LAT IN| LONG IN| RT AS_ IN| ATNTH |NJ TIME PO CST TiN IN| 2 LAT IN| 2 LONG

J945.52 -.17 5J.BO 339.67 121.94 9 47 31 3345.5 4.06 25.42

1172.77 -.15 3_hI.59 539.68 121.94 13 35 46 572.8 4,08 328.2!

1945.52 -.17 31.80 339.67 121.94 9 47 31 1545.5 4.06 25.4Z

1172.77 -.15 334.59 539.68 12J.94 13 35 46 572.8 4.DB 328.2J

1372.04 -11.06 34_.95 332.79 J22.55 12 34 54 772.0 -6.69 336.59

794.25 10.74 512.4_ 546.58 122.65 15 51 41 194.5 14.97 305.87

ORBIT OETERMINATION ACCURkCY

ST 585.8 SR 2522.3 SS 1474.B

(RT -,9411CRS -,9996 EST .9310

LS4 2805.5 MSk 2131.9 55A .4

EL| 25_7.5 EL2 192,8 ALF 103.44

0IFFERENT|4L C.OR_CTIONS

T0E 5,1335 TR4 1.4010 TC5 -.0479 BAU 2.4L_ZB

RO-]2,3538 RRA 6,6596 RC5 ,18L_] FAU.-,05708

FOE-2.5175 FRA 1.4450 FC5 .0535 BSP 942_

BO£12.7450 BRA 6.BO54 8C5 .I882 FSP -159

NI0-COUR$1E £_ECUTION ACCURACY

,%T 718.4 _ 2929.0 SG3 49.2

RRT -.5769 RRF .9977 RTF -.5209

S_ 5015.8 R23 -.0958 R13 .9954

SGI 2959,3 S_2 5_].8 THA 98,58

LAUNCH OAT£ MAR 3 1969 FLIGHT TIM[ 129.00 ARRIVAL DATE JUL 9 1969

H£LIOCENTRZC CON|C

RL 148,31LAL ,00

RP 108,85 L4P -5,39

R( 130,655 GL 52,63

PLAMETOCENTRIC CONIC

C3 987.452 VHL 31.424
LNCH A_TH LNCH TIME L-! TIME INJ LAT

23.36 15 lS 24 5079.60 .35

J56.64 I 44 _4 33_.08 ._45

23.36 15 15 24 5079.60 .55

156,64 J A4 54 3329.o8 ._

23.36 15 15 24 fl079,60 .35

156.64 J 44 54 3329,08 .36

0IFFERENTIAL CORreCTIONS

T0£-2,5227 TR4 1.3745 TC3 -.0?88 BAU2.6502

R0-J4.4582 RRA !,4762 RC5 -.1846 FAU-.05802

FOE 2.8425 FRA -.2592 FC5 .0535 8SP 9_75

BD£J4.6569 BRA 2.DJ70 BC3 ,2_1_ F.qP -163

01STAN([ 361.I88

LOL 162.24 VL 27.7_7 GAL -7._ AL_.. 24.61H(_ 183.73 .SMA 130.00 ECC .19523 INC65.3915 v] 30,043
LOP 343.B0 VP 57.65? GAP 6.27 AZP 155,35 TAL 216.55 T4P 40,26 RCA J_4._2 APC) 155.58 v2 34.82!

GP -60.O5 ZAL 97.71ZAP 96.21ET5 184.08 ZAE 64.85 ETE 110.16 ZAC 74,28 ETC 84.12 CLP 102,50

OLA 69.57 RAL 27.94 RAO 657_.9 VEL 33._ PTH 5.50 VHP 39oE|50P4 -82.57 R4P 230.56 ECC17.2510
INJ LCNG INJ RT AS_ INJ A21_TH INJ T_ME PO (ST TIN INJ 2 LATINJ 2 LONG

246.79 298.08 20.43 16 40 5 4479.6 -7.15 244.40

91.26 198.06 20.45 ? 40 _4 2729.1 -7.14 94.87

246.79 298,08 20,43 16 40 3 4479.6 -7,lfl 244,40
97._ 298.06 20.45 2 40 _4 2729.1 -7.14 94.87

246.79 298,08 20.43 16 40 3 44?9.6 -7.15 244.40

97._ 298.06 20.45 2 40 24 2729.1 -7.14 94.87

NI0-COUR_ £X]ECUTION ACCURACY CRSIT 0ETERMINATION 4CCURACY

.S(,T 986.J S(,R2978.5 SG3 49.7 ST 50_.1SR 2642.9 SS 176_._

RRT ,7964 RRIr -.9993 RTF -.7746 CRT .9392 (RS 1.0000 CST .9359

SC_ 5137.5 R_3 -.0861RI5 -.9962 LS4 5211.8 NS4 174.5 55A .9

S¢,J 30_4.2 ,f_2 575.9 THA 74.68 ELl 2r_5._ EL2 17J.8 4LF 79.72

LkUNCH 04TE M4R 3 1969 FLIGHT TIME 150.00 ARR_V4L 04T£ JUL lJ 1969

HELIO_ENTR|( CONIC 0ISTAN([ 366.001

RL 148.51 LAL .00 LOL 162.24 VL 27.667 GAL -7.56 AZL 54.27 H(k 185.62 SMA 129.57 £CC .19232 |NC55.7295 V! 30.0_3

RP JOB.80 LAP -5.39 LOP 546.97 VP 57.620 G4P 6.|8 AZP 125.59 TAL 214.42 TAP 40.24 RCA 104.65 APO 1_4.49 V2 34.829

RE 152.989 GL 61,45 GP -74,57 Z4L 102.59 ZAP 100.68 ETS 211.84 ZAE 83.59 ETE 156,21 ZAC 91._O ETC 113,28 CLP 133,43

PLANE TO(ENTR|C CON|C

C3 332.852 VHL 18.Z44 0L4 70.15 R4L 555.49 R4O 6571.9 VEL 21.511 PTH 3.21VHP 22.621 DPA -78.30 RAP 66.56 ECC 6.4779
LNCH 4?MTH LN_H TIME L-I TIME IN| LAT IN| LONG IN| RT AS( |NJ AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

22.69 12 56 52 4999.81 -4.87 245.59 261.74 19.92 14 19 52 4599.8 -12.39 243.2_

157.31 23 25 1 3245.61 -4.87 95.55 261.72 19.92 24 19 7 2645.6 -12.38 92.99

22.69 12 56 32 4999.81 -4.87 245.59 261.74 19.92 14 19 52 4599.8 -12.39 245.22

157.51 23 25 1 5245.6| -4.87 95.55 261.72 19.92 24 19 7 2645.6 -12.58 92.99

22.69 12 56 52 4999.81 -4.81 245.59 261.14 19.92 14 19 52 4599.8 -12.59 243.Z2
157.51 23 25 ! 3245.61 -4.87 95.35 26_.72 19.92 24 19 7 2645.6 -12.38 92.99

OIFFERENTIAL CCRRECTION5 M_0-CO, JR,SE EXeCUTiON ACCURACY OReIT 0£TERI4IN_TION ACCURACY

TOE 2.9279 TR4 -,3525 TC3 -.0161BAU .3998 SGT 9T7.5 _ 5417.0 SG5 58.4 ST 924.7 SR 1903.5 55 _76,6

ROE-5.3626 RR4 3,1955 RC5 -,0_4 FAU-,O0159 RRT -,7464 RRF -,9858 RTF ,8438 CRT -,9291 CRS .9926 CST -,9672

FOE 1,3354 FR4 -,5753 FC3 ,0056 8SP 11020 5(,43 5554,0 R_5 -,1225 R13 -,9915 LSA 2268,8 HSA 313,9 554 1,6

60E 6.1099 6R4 5.2149 8(3 .0888 FSP -189 S_I 5496.7 S&2 655.5 THA 102.47 ELI L_93.1 _L2 310.9 4LF |J4.88

LAL_CH DAT£ NAR 3 1969 FLIC4"IT TIME 152.00 ARRIV4L 04T£ JUL 13 1969

HELIOCENTRIC CONIC

RL 148.31LAL .00

RP |08.79 L4P -3.39

RC 155.313 GL 60.29

PLANETOCENTRIC CONIC

C3 155,497 VHL 12.470

LNO"f A2'MTH LNCH TIME
28.43 12 46 3

151.57 22 49 4

28,45 12 46 3

151.57 22 49 4

28.43 12 46 5

151.57 22 49 4

OIFFERENTIAL CCRRECTION6

TCE 3.24_5 TR4-2.6657 TC3 -,1724 B_U ,5648

ROE -.5427 RRA 1.5467 RC5 .0527 FAU .01272

FOE .94_4 FRA -,6278 FC5 -.070_ _SP 115_5

8oE 3.2955 8RA 5.0P,02 BC3 .1755 FSP -233

0ISTAN_E 391.502

LOL 162,24 VL 27.606 GAL -7.0| AZI,,. 66.72 k_A
LCP 350,15 VP 37,585 GAP 6,29 A2'P 11_,05 TAL

GP -73.76 Z4L |07.75 ZAP 106.12 ET5 261.92 ZAE

188,60 5MA I79,15 ECC .19129

212.65 T4P 41,25 RCA 104.44

95,96 ETE 185.14 ZkC 100.29

INC25.2845 VI 30,043

APO 155.85 v2 34,_37

ETC 165.50 CLP 175,06

OLA 65.22 RAL 547.67 R_O 6570.7 VEL 16.6_ PTH 2.89 VHP 15.575 DP4 -67.11 RAP 56.96 ECC 3.5591

L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| AZNTH IN| TIME PO (ST TIM IN| 2 LAT IN| 2 LONG
4872.72 -11.44 259.55 252.32 _5.32 14 7 16 4272.7 -18.65 236.15

3i54.19 -11.43 9_.52 2_2.50 25.52 25 4J _ 2554.2 -18.64 9_.14
4872.12 -11.44 _39.55 252.52 25.52 14 ? 16 4272.7 -18.65 256.15

3154.19 -11.45 95.32 252.30 25.32 25 41 38 2554.2 -18.64 92,1_

4872.72 -11.44 259,53 252,52 25.32 14 7 16 4272.7 -18.65 236.15

3154.19 -11.45 95.52 252.30 25.32 23 41 38 2554.2 -18.64 92.14

MIO-OOURS( EXECUTION ACCURACY ORBIT 0[TERM|NATIC_ ACCURACY

SGT 5507,5 SGR 1715.7 SC,5 72.0 ST 1750.6 .SR 566.5 55 640.5

RRT -.9443 R_" -._021RTF .9925 CRT -.8541 CR5 .7825 CST -.996!

S,GB 3725.9 R_3 -.1744 RI3 -.9828 LSA 1905.0 MSA 311.9 55A I .9

,_1 5691.3 SG2 506.1 THA 153.36 ELl 1795.9 EL2 _1.I ALF |64.27

?042



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-692

LAUNCH OATE NAR 3 1969 FLIGHT TIN] |34.00 ARR[VAL CATE JUL |5 1969

O|$TAN([ 397.200

-6.?0 AZL 72.97 PICA

6.46 AZP ]06.70 TAL

H£LIOCENTRI( CONIC

RL |48.3| LAL ,00 LOL |62,24 VL 27.546 GAL

RP |08.75 LAP -3.37 LOP 353,33 VP 37.546 GAP

RC 137.625 GL 56.39 GP -67.90 2AL ]J_.26 ZAP 11].7! ET5 284,43 7AE

PLAN[TCX_ENTRIC CC_IIC

C_ 92.558 VHL 9.6210LA 60.58 RAL 350.06 RA0 6569.g VEL |4.625 PTH

191.56 S_A

Z]0.98 TAP

|0|.3l ET£

]28.75 £CC .19086 INC17.031| vJ 30.043

42.56 RCA |0A.16 APO 153.30 V2 34.846

206.0J ZAC 106.32 ETC J85,45 CLP-J69.5|

LNO'I AZMTH

33.92

146.OB

33.92

146.O8

33.92

146.O8

LNCH TIME L-| T[14[ |NJ LAT IN] LONG

J3 8 4] 4?47,45 -J7,04 23J,96

22 45 _0 3(372.95 -]7.03 94.36

J3 B &] 4747.45 -]7.04 23J._

22 45 _O 3072.95 -J7,03 94._6

13 8 4I 4?47,45 -]7.0_ 231.96
22 45 30 5072.95 -]7.03 94.36

OIFFERENTIAL CCRR[CTIONS NI0-(OL/RS(_ E_CUT|ON ACCURACY

TO_. 2.40_ TRA-_.7963 TC3 _'.5085 BAU .6297 5_T _k_07.6 _ 537.8 ,SG_ _.7

ROE .4808 RRA .3744 RC3 -,0]8| FAU ,02J8] RRT o,5349 _ -,_4|4 RTF ,9734

F0E .8997 FRA -.6462 FC3 -,_040 8SP ]]997 _ _45,4 /_3 -,22]0 R]3 -,97|4

I_E 2.4496 BRA 2.8213 8C3 ._089 FE# -291 SG] 38J8.6 5(,2 453.1 THA ]75.62

2.65 VHP 11.848 0PA -58,54

IN] RT ASC IN] A_ATH IN] TIM] PO CST TIH

Z_0,]2 30.9] ]4 27 48 4|47,4

250.1! 30.91 23 36 A3 2472.9

250.]2 30.9] 14 2? 48 4|47.4

250.11 30.91 23 36 43 2472.9

250.12 30.91 14 27 48 4]47.4
250.]I ]0.9] 23 36 43 2472.9

RAP 51.99 ECC 2.5235

IN] 2 LAT IN] 2 LCe_G

-23.85 227.92

-23.84 90.30

-23.85 227.92

-23.84 90.30

-23.85 227.92

-23.84 90.30

OReIT 0ETERNINATIGN ACCURACY

$_ 1755.5 SR 317.1SS 599.1

CRT .487] CR5 -.6544 CST -.979|

LSA ]858.3 HSA 296.0 SSA Z.6

ELl 1762.4 EL_ 275.8 ALF 5.J5

LAUNCH OATE MAR 3 ]969 FI.IG.IT T|NE 136,00 ARRIVAL OATE JUL J7 1969

H[LIOCENTRIC CCNIC

RL ]48.31 LAL .O0
RP lOB.?2 LAP -3,34

RC 139.923 GL 52,03

PLANETC(ENTR]C CONIC

C5 63.875 VH_ 7.99_

LNCH A2_ATH LN(H TIME
38.77 13 37 8

141.23 _'_ 48 40

38.77 13 37 8

14|.23 22 48 40

38.77 J3 37 8

141.2] 22 48 40

OISTAK£ 402.968

L(X ]62.24 VL 27.485 GAL -6.40 A2_. 76.66 H(_ 194.64 5HA 128.32 ECC .J9074

LOP 356.50 VP 37.511 GAP 6.64 AZP J02._'Z TAL 209.34 TAP 43.97 RCA ]03.B4

GP -6] .57 ZAL 115.91 ZAP 117.09 ETS 292.69 ZAE 106.98 ETE 212.10 ZAC ]11.03

0LA 56,55 RAL 354,03 RAO 6569,2 VEL 13,610 PTH 2,49 vl.tP 9,899 DPA -5|.22
L-| TIIAE INJ LAT [NJ LO_ _NJ RT ASC INJ A2"MTH _NJ T[HE PC) (ST TIN

4637.5] -21.04 2"24._0 249.32 _6,20 14 54 26 J037.5

3011.63 -_1.03 93.O2 249.30 _.20 23 _ 52 2411,6

4637.5| -21.04 LPZA.50 _49.32 36.20 14 54 26 4037.5

30]].63 -21,03 93.O2 249.30 _.210 23 _ 52 241| .6

4637,51 -2J,04 224,50 249,32 36.20 _4 54 26 4037.5

3011.63 -21.03 93.02 249.30 36.20 23 38 52 2431 .6
DIFFER[NTIAL CCRRECTIOI$

TOE 1.9599 TRk-2.5956 TO3 -.887] _U .7628

ROE .602] I_A .O367 RE3 -.1043 FI_J .0_911

FOE ,9027 FRA -.6435 FC3 -.3945 6_P 12393

_02 2.0502 _A 2.595_ 8C3 .8932 F._P -352

1NC13.3358 vl _0.043

APO 152.79 V2 34.855

ETC ]92.64 CLP-163.06

RAP 48.9| ECC 2.0512
INJ 2 LAT]NJ 2 LC_IG

-27.41 2|9.6]

-27.40 88.1_

-_7.41 219.61

-27.40 88.12

-27,4| 219.61

-27.40 88.12
ORbiT O[T[RNINAT_ON ACCURACY

ST ]732,4 SR 431.9 SS 593,9

CRT .79|4 CR$ -.9]97 CST -.9678

LSA ]859.5 NSA 287.8 SSA 3.4

ELI 1766,6 £L2 258.9 ALF JJ.4l

_IO-(.CURK £XECUTICN KCURKV

SGT _'ZI.$ St,R 465,! S(;3 106.4

RRT J?M RRF .6014 RTF .9583

Sr_ 3949.1R_3 .2575 R13 .9596

SGI 3925.5 SG2 431.0 ?HA 2,57

LAUflCH OAT[ MAR 5 1969 FLIGHT TIME 138.00 ARR|VAL GATE JUL 19 1969

H[LIOCENTRIC CONIC

RL 148.31 LAL .00

RP ]08.69 LAP -3.30

RC 142.207 GL 47.85
PLANE TC([NTR]C CONIC

C3 48.397 VHL 6.957

LNCH AZNTH LNCH T[I_

43.02 14 5 34

136.98 22 52 59
4],O2 J4 5 34

136.98 22 52 59

43.02 |4 5 34

|36.98 22 52 59

OIFFER[NTIAL CORR[CTION$

TOE. 1.7119 TRA-2.4017 TC3-1.2859 BAU .8400

ROE ._725 RRA -.0608 RC3 -.1787 FAU .03498

FOE ._025 FRA -.6]65 re3 -.6258 8SP J2648

gOE |.805| _A 2,4024 _C3 I .2_2 FSP -405

0ISTkN_E 408.766

LOt. 162.24 VL 27,425 GAL -6.09 AZL 79.J0 H(.k 197.74 ,5_A ]27.91 ECC .19082 INCIO.9017 Vl 30.043

LOP 359.68 VP 37,415 GAP 6.84 AlP ]00.39 TkL 207.69 TAP 45.43 RC4 103.50 APO 152.3| V2 34.865

GP -55,69 ?AL 118.70 ZAP 122.10 ETS 296.68 ZAE ]1].50 £T£ 213.52 ZAC lJS.0J £TC 195.2| (LP-160.53

0LA 53.09 RAL 358,]3 RA0 6568.8 VEL 13.0_9 PTH 2.38 VHP 8.729 DPA -44.76 RAP 47,0! ECC 1.7965

L-I TIM[ INJ LAT INJ LONG INJ RT A,SC INJ AZtATH _NJ TIM[ PC) CST TIN INJ 2 LATINJ 2 LONG
4543.66 -23.66 2]?._ 248.93 40.98 15 2J 17 3943.7 -29.59 211.77

2968.98 -23.65 91.72 248.91 40.97 23 42 28 2369.0 -29.57 86,12
4543,6_ -23.66 21738 248.93 40,98 15 21 17 39A3.7 -29.59 21J.77

2968.98 -23.65 91.72 248.91 40.97 23 42 28 2369.0 -29.57 86.12

4543.66 -23.66 217,_8 248.93 40.98 15 21 ]7 3943.7 -29.59 211.77

2968,98 -23.65 91.72 248.91 40.97 23 42 28 2369.0 -29.57 86.J2

NI0-COIJR,_[ [X[CUTICN ACCURACY CRSIT DETERNINATION ACCURACY

SGT 4004.3 SGR 539.6 SG3 123.0 ST 1722.4 SR 472.3 SS 592.7

RRT .6407 IRRF .8302 RTF .9458 CRT .8482 CR$ -.962|" CST -.9604

4040.5 R_3 .L_ RJ3 .9484 LSA 1860.8 MSA 280.4 SSA 4.4

S6I 4019.4 S_2 412.7 THA 4.99 ELI 1769.3 £L2 243.6 ALF 13.35

LAI.,eACH DATE MAR 3 |9_9 FLIGHT T|_ 140.00 ARRIVAL OATE JUL 2| 1969

HELIC(£NTRIC CONIC

RL 148.31LAL .D_

RP 108.66 LAP -3.26
RC 144,478 GL 44,03

PLANETO(.ENTRIC CONIC

C3 39.O01 VHL 6.245 DLA 50.14 RAL

LNO-I A2'NTH LNCH TIN_ L-| TIME

46.72 14 32 41 4463,24
133,28 22 57 18 2940.74

46.72 14 32 41 4463.24
133.28 22 57 18 2940,74

46,72 14 32 41 4463,24

133.28 22 57 18 2940.74

DIFFERENTIAL CCRRECTICNS
TOE |.5432 TRA-2,2375 TC3-1.6997 8_J .8947

ROE .5174 RRA -.0856 RC3 -.2357 FAU .03_69

FOE .8842 FRA -,5727 FC3 -.8810 6SP 12993

80E 1.6276 _RA 2.2391 9C3 1.7160 FSP -457

OISTAN(£ 414,575

LCc ]62.24 VL 21._5 GAL -5,28 AZL 80.83 HCA
LOP 2.86 VP 37.441 GAP ?,03 A?P _._8 TAL

GP -50.43 2AL 120.69 ZAP 1_6.67 ETS 299.09 ZA£

200.87 SHk 127.50 ECC .|9|07 INC 9.]739 Vl 30.043
2136.04 TAP 46.90 RCk J03,14 APO 151.86 V2 34.875

115.14 ETE 213.14 2AC 118.51 £TC ]96.01 CLP-159.64

2.07 RAO 6568.3 ",'EL 12.664 PTH 2.50 VHP 7.991 OPA -39.02 RAP 45.95 £CC J .6419

IN] LAT IN] LOb% IN] RT L_( IN] AZf4TH IN] TI_ PO CST TI_ |NJ 2 LAT IN] 2 LONG

-25.)0 210.83 248.84 45.|fl J5 47 4 3863.2 -30.79 204.65
-25,29 g0.67 248.82 45.]4 23 46 J9 2340,7 -30.78 84.50

-25.30 210.83 248.84 45.15 15 47 4 _863.2 -30.79 204.65

-25,29 90.67 248,8_ 45,14 23 46 19 _340,7 -30.78 84.50
-25,_0 210,83 248,84 45,J5 15 47 4 _63.2 -]O.79 204.65

-25,29 90,67 248,82 45,J4 23 46 |9 2340,7 -30.78 84.50

MJD-COUR_ E](_(UT_C_N ACCURACY CR_IT O_T[RNINAT_ON ACCURACY

5(,T 4095.2 _ 571.8 SC.3 137.7 ST 1712.3 SR 476.2 SS 5.85.7

RRT .72J5 RIRf' ._0 RTF .9360 CRT .8683 CR$ -.9164 CST -.954P

4134.9 R23 .2981RI3 ,939rj LSA 185t.2 NSA 275,3 SSA 5.5

561 4116.i _,2 393.9 THA 5.8J ELl ]762.4 EL2 229.5 ALF |3.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4. 1968-69,

LAUNCH CAT? MAR ) 1969

HELIOCENTRIC CONIC

RL 148.3! LAL .00

RP 1_8,63 LAP -3,20

R( 1_[6. 734 GL 40.60

PLANE TO(ENTR 1C CONIC

C3 J_.;'84 VHL 5,726

LNCH AZMTH LNCH TIM_E JNJ LAT

49.94 J4 58 23 -26.28
110.06 23 1 34 -26.27

49.94 14 58 2) -26,_

I _r}.06 23 I 34 -16._7

49.94 14 58 23 -26,28

I3{3.06 23 I 34 -26,27

DIFFERENTIAL CC_RECTJON$

TOE 1,4018 TRA-2,1076 TC3-2.I4J7 0AU .9468

ROE ,4599 RRA -,0908 RE3 -,2822 FAU ,04379
FDE ,8394 FRA -.§168 FC3-1,1564 (SSP 13782

_CE 1,4753 eRA 2.1095 BE3 2,1602 F_ -528

FLIGHT TIME 142.00 ARRIVAL DATE JUL ?) 1969

DISTANCE 420.387

LOL 162,24 VL 27.30§ GAL -5.47 ATL 82,12 I,+CA204.01 SMA 127.I0 ECC .19147 IN( 7.8?9? vl 10.043

LOP 6,05 VP }7.407 GAP ?,24 AZP 97.2! TAL 204.37 TAP 48.38 RCA |02.77 APO 151.44 v2 34.885

GP -45,80 7AL IZ1,97 Z4P 130.78 ETS 300.79 7AE 118.07 ET£ 211.96 7AC 121.67 ETC 196.02 CLP-Z59.53

CLA 47.64 R4L 5._3 RAO 65(:_.3 VEL 12.416 PTH 2.24-VHP 7.5J2 0PA -33,9I RAP 45,49 ECC 1.5195

L-I TIME INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO EST TIM INJ _ LAT INJ 2 LONG

4393.42 _4,91 249.0_ 48.72 16 1| 37 3793.4 -31.39 _98.29

29_2._7 89._V'_ 249.06 48.7J 23 50 17 2322.9 -31.38 83.30

4393.4_ L-""_4.�I 249,0_ 48,72 J6 1I 37 3793.4 -3J,39 19_.29

2922,87 89._'Z 249.06 48.71 23 50 17 2322.9 -31.3_ 83.30

4393.42 L_04,�J 249,D8 48.72 16 JJ 37 3793.4 -31.39 198.79

2922.87 89.9"2 _4g.06 48,71 23 50 17 2122,9 -3t,38 83.30

M_D-COURS,E [XECUTION _ECURAEY ORBIT DETERMINATION ACCURACY

SGT 4216.8 SC.R 578.3 SG3 151.4 ST 1689.7 SR 462,1 55 566.7

RRT .7618 RRF .9078 RTF .9303 ERT ,_764 ERS -.9_27 CST -.95DI

S_ 4256.2 R_3 ,2977 R13 .9331 LSA 1822.0 MSA 264.8 SSA 6.7

SGJ 4240.0 SG2 37J,9 THA 6.02 EL1 1738.3 EL2 216.3 ALF 13.70

LAUNCH DATE MAR ) 1969

HELIOCENTRIC CONIC
RL 148o31 LAL ,00
RP 108.59 LAP -3.13

: RE 148.977 GL 37.52
PLANETC(ENTRIC CONIC

' C3 2_.388 VHL 5.328 OLA
LNCH ATMTH LNCH TIME L-I TIME INJ LAT

52,72 15 22 49 4)32.03 -26,86

; 127,Z8 23 6 2 2912.01 -26.85
52.72 15 Z_ 49 4332.03 -26.86

;27,28 23 6 2 2912.01 -26.85

52.72 15 22 49 4332,03 -26,86

= 127.28 23 6 2 2912.0I -26.85
0IrFERENTZAL OORR_CTIONS

C TOE 1.3501 TRA-I.9277 TC3-2.5102 BAU ,9590
ROE .4288 RRA -,0680 RE3 -.2892 FAU ,04462
FOE .8299 FRA -,4235 FC3-I.3608 8SP I1093

BDE J,4166 _RA 1.92_9 8C3 2,5268 FSP -493

FLIGHT TIME 144,00 ARRIVAL DATE JUL _5 1969

01STANCE 4_6.L:_4

LOL 162.Z4 VL 27.245 GAL -5.|4 AZL 8_.|3 M(A 707,16 SMA 126.71 ECC .19200 INC 6._681 Vl 10.043

LOP 9._3 VP 37.374 GAP 7.44 AZP _.12 TAL 2'02.69 TAP 49.85 RE4 102.38 AB3 15t.04 V2 34,897

GP -41.75 ZAL 122.6_ ZAP 134.45 KTS _2.JI ZAE 120.43 ETE 210.45 7AC 124,59 ETC 195.67 CLP-159.83

45.54 RAL 9.4_ RA0 65_,1 V_L J_.238 PTH 2.20 VHP 7,199 OPA -29.35 RAP 45.51 ECC ;,4672
INJ LCNG INJ RT AS_ INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

199.63 249.66 51.74 16 35 1 3732.0 -31.62 192.67

89.43 249.65 51.73 23 54 34 2312,0 -31.61 8_.4_
I99.63 249.66 51.74 I6 35 I 3732.0 -3|.62 J97,6T

89.43 249.65 _1.73 23 54 34 2312.0 -31.61 82.4_

199,63 _49.66 51.74 I6 35 | 3732,0 -31.62 19_.67

89.43 249.65 51.73 2] 54 34 2312,0 -31.61 81.4_

NIO-CC)UR_ EXECUTION ACCURACY ORBIT OETERMINATZON ACCURACY

,_T 4243.2 5GR 564.3 SG3 157.5 ST 1703.7 SR 462.3 SS 568.9

RRT ,7524 _ .9005 RTF .9175 CRT ,8863 CRS -.9888 CST -.9450

S.GB 4282,5 1_23 .3111 RI3 .9202 L$A 1835.8 MS4 264.0 SSA 7,9

SGI 4266,5 SG2 369,9 THA 5.76 ELI 1753.0 EL2 208.1 ALF J 3.72

LAUNCH CAT? MAR 3 1969 FLIGHT TIME 146,00 ARRIVAL _ATE JUL 27 I969

HELIC(ENTRI( CONIC

RL 148.)1 LAL .00

RP 10_.56 LAP -).05

RC 15|.204 GL 34.74

PLAN_TOCENTRIC CONIC

C) 25,127 VHL 5,013

LNCH AZMTH LNCH TIME INJ LA T

55.14 15 46 13 -27.18

124._6 2) I0 51 -27,16

55.14 15 46 13 -27,18

124,86 23 1O 51 -27,16

55.14 15 46 13 -27.18

124.86 23 IO 51 -27.16

DIFFERENTIAL CORRECTIONS

T_E 1.2688 TR_-I.8OI4 TC3-2,9440 BAU .9943

RDE .3917 RRA -.0_95 RE3 -.3070 FAU .04633

FOE ,7779 FRA -,3533 FC3-I.5964 BSP 13637

BEE 1,3_79 8RA 1,80_4 BC3 2.9599 FSP -534

01STANCE 432,012

LOL 162.24 VL 27.186 GAL -4.81 AZL 83.95 MCA 210.31 5MA I76,12 ECC .19268 INC 6.057_ Vl )0,043

LOP 12.42 VP 37.34? GAP 7,65 AZP 95.23 TAL 20J,00 TAP 51.32 REA !01.98 4PO J50.66 V2 14.9_B

GP -38,22 ?AL I_2.75 7AP 137,7_ EIS 103.18 ?AE 122,33 ETE 208,82 ?AC ]27.33 ETC 195,16 CLP-160.35

CLA 43.7_ RAL 12.99 RA0 6568.0 VEL 12.104 PTH 2.[7 VHP 6.99? DPA -25,29 RAP 45.88 ECC 1.4135
L_I TIME INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

4277,39 194.90 250.57 54.29 16 57 31 3677.4 -31.64 187.69

2906.09 89.15 250.55 54.28 23 59 17 2)06.I -31.63 81.95

4277.39 194,90 250.57 54.29 16 57 31 3677.4 -31.64 ;87.69

29(36.09 89.15 250.55 54.28 23 59 i7 2106.1 -31.63 81.95

4277.39 194.90 250,57 54,29 16 57 31 3677.4 -31,64 187.69
2906.09 89.15 230.55 54.28 Z3 59 17 2306.1 -31.63 81,95

MI0-COURSE EYdECUTICN ACCURACY CRBIT DETERtAINAT!ON ACCURACY

5_T 435j.9 5f.,R 5514 SG3 165.4 ST 1685.9 SR 44_,7 S5 547._

RRT .7610 _ ,8937 RTF .9131 CRT .8914 CRS -,9919 CST -,9aDD

4386.7 R'_3 .299_ RI3 .9155 LSA 1810,4 MSA 256.9 SSA 9.4

S_I 4372._ _G2 356,1 THA 5._5 ELl 1733,4 EL2 197.8 ALF 13.53

LAUNCH C_TE MAR 3 1969 FLIGHT TIME ]48.00 ARRI_'AL CAT? JUL 29 1969

HELIOCENTRIC CONIC DISTANCE 437.815

RL 148.31 LAL .(30 LOt. 162.24 VL 27.128 GAL -4,47 _ZL 84.6_ /'_A _13.48 5@44

RP 10_.52 LAP -_.96 LOP 15.61 VP 37.310 GAP 7.85 AZP 94,49 TAL 199.3(3 TAP

RC 153.416 GL 37.21 GP -35,|5 7AL 122,39 ZAP 140.64 ETS 304.06 ZAE J23.85 ETE

PLANETOCENTRIE CONIC

C3 Z_.609 VHL 4,?_5-0L_ 4_a #AL 16.50 RAO 6567.9 VEL I1,999 PTH 2.14 VHP

LNCH A?MTH LNCH TIME L-I TIME INJ L_T
57.2_ 16 8 48 4_28.42 -27.34

122.75 23 16 16 2g03.37 =27,33

57.25 16 8 48 4228.42 -27.34

122.75 23 16 16 2903.37 -27.33

57,25 16 8 48 4228.42 -27,34

12_,75 _3 16 16 2903.37 -27,33

0IFFERENTIAL CORRECTIONS

TOE 1,2099 TRA-l.6692 TC3-3.369_ BAU 1,0_28

ROE 1364_ RRA -.0492 RE3 -.3148 FAU ,04703

r0E ,7284 rRA -,Z754 rE3-1._307 BSP 13998

BEE 1.1636 BRA 1,6699 BE3 3,3839 FSP -554

125.94 £CC .19351 ?NC 5.3778 Vl 30.043

52,78 RCA 101.57 AP@ 150,31 v2 34.920

_17,19 7AC 129.94 ETC 194.5_ CLP-I61.OI

6.872 OPA -21.66 RIP 46.53 £CC ).3721

INJ _ INJ RT A,_C INJ AL_'MTH INJ TIME PO CST TIM" ;NJ 2 LAT INJ 2 LONG

J90.67 25J._0 56,46 J7 I9 17 3628.4 -3J.54 IH3.27

89,04 25J.79 56,45 24 4 39 2_3.4 -'31.53 81,64

J90.67 _5J._O 56,46 J7 I9 17 36_8.4 -31,54 183.27

89.04 251.79 56,45 24 4 39 2103,4 -31,53 81,64
190,67 251,80 56.46 17 19 17 3628.4 -31.54 183.27

89,04 _51.79 56.45 24 4 39 2103,4 -31.53 81,64

MI0-CCURSE EXECUTION ACCURACY ORBIT CETERHINATION _CCURACY

S_T 4446,5 SGR 537._ SG3 170,7 ST 1673.1 S_ 439.6 SS 528.1

RRT ,7604 RRF ,8797 RTF .9088 CRT .8977 CRS -.9946 CST -.9369

S_8 4478.9 R2} ._839 R13 .9J08 LSA 1791,2 MSA ES0.O SSA II.O

,_I 4465,4 5G2 347,4 THA 5.28 ELl 1719,5 EL2 188.4 ALF I),44

_44



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69

LAUNCH C}T£ MAR ] J969 FLIGHT TIME I50.00 ARRIVAL GATE JUL 3} Ig69

HELIOCENTRIC COIN|( CISTANCE 443.6I_

RL |48.3| LAL .00 LOI. 162.24 VL 27.069 GAL -4.13 AZL 85.J9 HCA ZJ6.65 SMA I?5.56 ECC .J944_ INC 4,9065 V! 3_._43

RP ;09.48 LAP -?.87 LOP I8.80 VP 37.279 G*P 6.07 AZP 93,86 TAL 197.59 TAP 54.24 RCA J0J.14 APO |49.98 v2 34.937

RE I55.6IZ GL 29.69 GP -3?,46 ?AL i21.60 ZAP |43,25 ETS 304.76 ZAE 125.09 £TE ?05.63 ?AC J32.46 ETC 193.98 CLP-|6J .74

PLAI_T(_ENTRIC CONIC

C3 Z0.607 VHL 4.540 0LA 40.95 RAL 20.02 R40 6567.8 VEL Jl.916 PTH 2.J2 VHP 6,B02 CPA -28.39 RAP 47.43 ECC 1.339!

LNC.J4 AZMTH LNCH TIME L-I TIME !NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIIAE PO CST TIH ]NJ 2 LAT INJ ? LONG

59.09 16 30 48 4184.22 -27.4J |86._ 253.34 58.30 I7 40 33 3584.Z -3J,38 J79.33

120.91 _3 22 25 2902.85 -27.40 69.04 253.33 58.29 24 JO 47 Z}(32.9 -31.37 8J.49

59.09 |6 30 48 4184.22 -27.4J J86.88 253.34 58.30 17 40 33 3584.Z -3J.3_ 179.33

120.91 23 22 25 290_.85 -27.40 89.04 253.33 56._9 24 10 47 2302.9 -31.37 81.49

59.09 I6 30 48 4IB4.LP'_ -27.41 J86,88 253.34 58.30 I7 40 33 3594,2 -31.39 I79.33

12'0.9J 23 2_ Z5 Z_2.b5 -27.40 69.04 253.33 5B.29 24 10 47 2302.9 -31,37 81.49

DIFFERENTIAL COR_IECTICN$ MI0-CCURSE EXECUTION ACCL_ACY CRBIT CETERMINATION ACCURACY

TOE 1.1657 TRA-1.5323 TC3-3.7897 BAU 1.0477 `%T 4534.3 ,S_ 524.2 `%3 I74.0 ST 1663.0 SR 434.] SS 509.1

ROE .3435 RRA -,0388 RE3 -.3167 FAU .04700 RRT .7543 R_ ,8608 RTF .9048 CRT ,9056 CRS -.9968 CST -.9332

FOE .6807 FRA -.1944 FC3-1.9747 8SP I4287 _ 4564.5 R"Z3 ._55 RI3 .9066 LSA J776.0 MSA 242.9 SSA 12.6

BEE 1.2153 BRA J.5328 BE3 3.BO29 FSP -565 `%I 4551.6 ,_G2 342.9 THA 5.01 ELI 1709.4 EL2 179.1 ALF 13,45

LAUI_J-_ DATE HAR 3 1969 FLIGHT TII4E |52.O0 ARRIVAL GATE 4UG Z 1969

HELIOCENTRIC CONIC

RL 148.31 LAL .0(3
RP 108.45 LAP -_.76

RC 157.792 GL 27.73

PLAN[TOCENTRIC C._NIC

C3 18.982 VHL 4.357

LNCH AZMTH LNCH TIME INJ LAT

60.72 J6 52 27 -27.4!
119,28 23 29 _D °27.40

60.72 16 32 27 -27.4|

tJ9.2B 23 29 _D -27.40
60.72 J6 52 27 -27.4|

II9,ZB 23 29 ZO -27.40

DIFFERENTZAL CORRECTIONS

TOE l .IE99 TRA-|.3g'Z4 TC3-4.L_093 BAU |.0712

ROE .3276 RRA o.O_793 RC3 -.3J6J FAU .04653
FOE .6333 FRA -.II48 FC3-2.IL_'Z2 8,_P J458I

80E 1.1765 _,RA 1.3_7 Be3 4.2212 FSP -571

DISTANCE 449.403

LC_. 162.Z4 VL 27.012 GAL °3.77 AZL 85.69 PICA 219.62 SlAA 125.I9 ECC .I9561 INC 4.3142 VJ 30.043
LOP _1.99 VP 37.249 GAP 8._8 AZP 93.32 TAL |95.87 TAP 55.69 RE4 100,70 APO 149.68 VZ 34.945

6P -3_.IJ ZAL ILPO.4_ ZAP I45.60 ET$ 305.3_ ZAE J26.I0 ETE L:_34.I6 ZAC I34.91ETC J93.40 CLP-162.SZ

OLA 39.84 RAL 23.60 RA0 6567.8 VEL II.848 PTH _.10 VHP 6.774 _PA -15.45 RAP 48.52 ECC J.3124
L-I Till[ INJ LOI_ _NJ RT ASC JNJ A214TH [NJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

4|44.08 |83.46 2_._8 _9.89 |8 J 31 3544.1 -31.J9 J75.79
2g03.96 89.14 255.17 59.87 24 I7 44 2_04.0 -31.J8 81.47

4144,O8 J83.46 _55.|8 59.89 18 | 31 3544.1 o31.19 175.79

2903,96 89.I4 255.17 59.87 24 I7 44 2_04.0 -31.J8 81.47
4|44,08 J83.46 255.JB 59.89 18 J 31 3544.J -3|.19 I75.79

2903.96 89.14 _55.|7 59.87 24 I7 44 2_04.0 -31.18 81.47

NI0-(,CI_,_ EXECUTION ACCURACY ORBIT OETERMINATION 4CCURACY

SGT 4620.3 SGR 513.8 `%3 176.1 ST 165_.9 SR 431.1 SS 489.7

RRT .74§6 RRF' .8386 RTF .9OJ7 CRT .9147 CR5 -.9962 CST -.9297

S_ 4648,8 R_3 .2440 RI3 ._032 LSA 1761.3 NSA 235.0 SSA I4.5

`%1 4636._ SG2 34I,_ THA 4.77 EL1 1699.7 EL2 169.4 ALF 13.56

L_UNCH GATE MAR 3 1969 FLIGHT TIME 154.00 ARRIVAL GATE AUG 4 ;969

HELICX;ENTRIC CONIC 0ISTANCE 455.184

RL 148.3! LAL .DO LC_. 162.24 VL 26,955 GAL -3.40 AZL 86,12 HC4 2Z3.00 SHA 124.83 ECC .19690 INC 3.8829 Vl 30,043

RP 108.41 LAP -Z,65 LOP 25.I8 VP 37.220 GAP 8.50 4ZP 92.84 TAL I94.13 TAP 57.13 RE4 1O0.25 APO |49.4! VZ 34,957

RC I59.953 GL 25.71 GP -_8.05 ZAL 118.89 ZAP 147.71 ETS _05.72 742 1_6.92 ETE 202.81 ZAC I37.32 ETC 192.85 CLP-163,3_

PLANETO_ENTR|C CON|C

C3 17,644 VHL 4._0 CLA 38,87 RAL _7.27 RA0 6567.7 VEL II.791 PTH 2.08 VHP 6.776 0PA -]2.78 RAP 49.77 ECC 1.7904

LNCH 4ZMTH LNCH TIME L-I Till[ INJ LAT INJ LCNG INJ RT ASC INJ AZ_ATH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

62.I8 17 13 56 4107.40 -27.37 180.36 257.3J 6I,_6 J8 22 24 3507.4 -30.98 172.60

117.82 23 37 5 2906.44 -27.36 89.32 257._O 61.25 24 25 3_ 2306.4 -30.97 81.56

62.18 17 13 56 4|07.40 -27.37 180.36 E§7,3J 61.26 18 22 _4 3507.4 -30.98 172.60

]t7.82 23 37 5 2906.44 -27.36 89.32 257.30 61,25 24 25 32 ?306.4 -_O.97 81.56

6_.18 17 13 56 4107.40 -27.37 160.36 257.31 61.26 J8 22 24 3507.4 -30.98 172.6G
117.82 23 37 5 2906.44 -27.36 89.32 257.30 61.25 24 25 32 _306.4 -30.97 8].56

OIFFERENTIAL CORRECTICN5 M|O-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCURAC_

TOE 1.1032 TRA-1.2449 TC3-4.6185 BAU 1.0919 SGT 4698.4 _ 506,0 SG3 176.7 ST 1245.0 SR 431,3 SS 471,9

ROE .3161 RRA -,0198 RE3 -.31_6 FAU .04559 RRT .7334 RRF ,8J39 RTF .8988 CRT .9_53 CRS -.9987 CST -.9263

FOE .5893 FRA -.035! FC3-2.2369 BSP 14798 `%B 4725.6 R'Z3 .L_225 RJ3 ._OOI LSA 1750.2 MSA ?26.6 SS4 ]6.5
BOE 1.1476 BRA 1.2451 BE3 4,6290 FSP -fl69 `%1 4713.1 `%2 342.9 THA 4.54 ELl 1693.2 EL2 I59.0 4LF 13.76

LAUNCH DATE HAR 3 1969 FLIGHT TII_ J56.00 ARRIVAL DATE AUG 6 1969

H_LIC_ENTRIC CONIC 0ISTANCE 460.957

RL 148.31 LAL .00 LCI. 162,24 VL 26.898 GAL -3.02 AZL 86.50 HCA 226.I8 St_A 124.47 ECC .I9836 INC 3.4999 V! 30.043

RP 108.37 LAP -_.52 LOP 28,37 VP 37.J9! GAP 8.72 AZP _.42 TAL 192.39 TAP 58.57 RCA 99.78 APO 149.16 v2 34,970
RC I62.D97 GL 23.78 GP -26.24 ZAL 117.04 ZAP I49.63 ET5 305.98 ZAE 127.61 ETE 201.57 ZAC J39.71 ETC 192.32 CLP-]64,14

PLANETOCEN-T_IC CONIC

C3 16.535 VHL 4.066 OLA 38,00 RAL 31.04 RA0 6567.7 VEL 1J.744 PTH 2.07 VHP 6.804 0P4 -10.35 RAP 51.16 ECC 1.2721

LNCH AZMTH LN_H TIME L-I T]P/_ INJ LAT INJ LONG _NJ RT ASC INJ ATNTH INJ TIH_ _ CST TIM INJ 2 LAT INJ _ LC_G
63.52 17 35 3I 4073.58 -27.29 177.52 259.73 62.46 18 43 24 3473.6 -30,75 ]69._

]16.48 23 45 36 2910.32 -27.28 89.60 259.73 62.45 24 34 6 2310.3 -30,74 _1.76

63.52 17 35 31 4073.58 -27.29 I77.52 259.73 62.46 18 43 24 3473,6 -30.75 ]69.6d

116.48 _3 45 36 2910.32 -27,28 89.60 259.73 62.45 24 34 6 _310.3 -_O.74 81.76

63.52 17 35 3] 4073.58 -27.29 177.52 259.73 62.46 J8 43 24 3473.6 -30.75 169.68

]16.46 23 45 36 2910.32 -27.28 89.60 259.73 6_.45 24 34 6 2310.3 -30.74 81.76
OIFFERENTIAL CCRRECTICNS MI0-COURSE EXECUTION ACCURACY CRBIT 0ETERMINATION 4CCUR4CY

TDE ].077_ TRA-I.0947 TC3-5.0253 BAU 1.1130 5(,T 4779.0 SGR 5.00.7 5/.,3 176.7 ST J637.! SR 432.3 SS 45J._

ROE .3067 RRA -.0114 RE3 -,_399 FAU .04449 RRT .7213 RRF .7883 RTF .897Z CRT .9367 CRS -.9975 CST -.9227

FOE .5437 FRA .0395 FC3-2.3296 BSP 15078 .%8 4805.1 R23 .1989 RJ3 .8983 LS4 1734.2 MS4 216.9 554 I_.7

802 I .J ?{30 8RA 1.0947 BE3 5.0349 FSP -570 .%J 4792.7 .%2 345.8 THA 4.34 ELI 1681.9 ELI 147,5 4LF 14.O4

2045



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69,

LAUNCH CATE MAR 3 Jg_

HEL[OCENTRIC CONIC

RL 14_,}1 LAL ,00

RP 10B.33 LAP -2.39

RC 164,22l GL 21.93

PLANE T_ENTRIC CONZC

C3 15,6|7 VHL 3.952

LNCH ATMTH LNCH TIME

64,77 17 57 25

I|5.23 23 54 47

64.77 17 57 25

115.23 23 54 47

64.77 17 57 25

IJS.Z3 Z3 54 47

FLIGHT TIME 158.00 ARRIVAL CArE AUG 8 1969

0ISTANCE 466.719

LOL 162.24 VL 26.842 GAL -2,6] AZL 86.84 H(A

LOP 31.57 VP 37.163 GAP H.95 AZP 92.06 TAL

GP -24.63 ZAL 114,88 ZAP ]51.3_ ETS }06.09 ZAE

229,37 SMA 124,J2 ECC .20000 INC 3.1554 Vl 30.043

190.64 TAP 60.01RCA 99.30 APO 14H.95 V2 34.983

128,1_ ETE 200.45 7AC |42.07 ETC 191.83 CLP-164.96

CLA 37.22 RAL ]4.93 RAO 6567.6 VEL 11.705 PTH 2.06 VHP 6.852 CPA -8.12 RAP 52.68 ECC 1.2570

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH iNJ TIM£ PO CST TIM INJ 2 LAT INJ 2 LL'WNC

4042.04 -27,17 174,87 262,44 63.52 19 4 47 3442.0 -30.49 166.97

2915,87 -27.16 89,98 262,43 63.51 24 43 23 2315.9 -30.48 82.09

4042,04 -27,17 174.87 262.44 63.52 19 4 47 3442.0 -:_3.49 166.97

2915,87 -27.16 89.98 262,4} 63.51 24 43 23 2315.9 -)0.4B 82.09
4042,04 -27,17 174,87 262,44 63.52 19 4 47 3442.0 -30.49 166.97

2915.87 -27.16 89.9_ 262.43 63.51 24 43 23 2}15,9 -30,48 82.09

OIFFERENTIAL CORRECTIONS NI0-COURS_ EXECUTION A_(URACY

TOE 1.0523 TRA -,9185 TC3-5,4204 BAU J.|335 .S_T 4858.1SGR 491.7 SG3 176,0

ROE .2996 RRA -.0032 Re3 -.3073 FAU ,04322 RRT .708§ RRF .7623 RTF .8965

FOE ,4988 FRA .1107 FC3-2.3960 BS4= 15369 ._ 48#3,5 R23 ,1755 RI3 ,8974
BOE 1.0941 8RA .9186 BC3 5.429I FSP -569 5(,1 4B70.9 S_2 350,3 THA 4.17

LAUNCH DATE MAR 3 1969 FLIGHT TINE 160.00

H£LIOCENTRI( CONIC 0ISTANCE 472,470

RL 148.31 LAL .00 LOL 162.24 VL 26,786 GAL -2,_5 ATL 87,16 HCA 232.56 SMA

RP 108.29 LAP -2,26 LCP 34,7? VP 37,135 GAP 9,|8 AZP 9J,73 TAL J88.88 TAP

RC 166.326 GL 20.14 GP -23.21 ZAL 112.45 ZAP 132,99 ETS )06.06 ZA£ 128.67 £T£

PLANETOCENTRIC CONIC

C3 14.664 VHL 3.B53 DLA _.48 RAL 38._ RAO 6567,6 VEL 11,673 PTH 2.05 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A.S_ INJ ALeMTH INJ TIME

65.98 18 19 52 4012.14 -26,99 172.35 265,43 64,48 19 26 44

114.02 0 8 24 2923.57 -26.98 90.51 265,42 64,47 O 57 8

65,98 18 19 52 4012.14 -26,99 172.35 26§,43 64,48 19 26 44

II4.0Z O 8 24 2923,57 -26,98 90.51 265,42 64,47 O 57 8
65.98 18 19 52 4012,14 -26,99 172,35 _65,43 64,48 19 26 44

114.02 O 8 24 29_3.$7 -26.98 90,51 265.42 64.47 0 57 8

01FFERENTIAL CORRIECTION$ MI0-COURS{ EXECUTION ACCURACY

TOE 1,0273 TRA -,7744 TC3-_,79_7 8AU |,1_27 :_T 4932,4 S/4R 4_.6 ,_3 174.7
ROE ,2944 RRA .0055 RC3 -,_045 FAU .04178 RRT ,6949 RRF ,7366 RTF .8961

FOE ,4549 FRA ,I 7_ FC3-2,4337 8SP 15627 SG8 49_7,4 R_3 ,|538 RJ_ .8969
8OE 1.0686 8RA .7744 BC3 5,S007 F_P -564 ,_1 4944,6 ._2 }56,3 THA 4.02

ORBIT OETERMINATION ACCURACY

ST 1614.6 5R 434.5 SS 431.0

CRT .9474 CRS -.9943 CST -.9186

LSA 1714.2 MSA L_]6.3 SSA 21.2

ELI 1666.6 EL2 134.7 ALF 14.40

ARRIVAL GATE AUG JO 1969

123.78 £CC .20183 INC 2.8422 vl }O.043

61,44 RCA 98.79 AM 148.76 V2 }4.996

199.43 ZAC 144.43 £TC 191.36 CLP-165.78

6.917 0PA -6.09 RAP 54.30 ECC 1.2446

PO CST TIM INJ 2 LAT INJ 2 LONG

3412,1 -}0,19 164.42

2323.6 -30.18 82.57

3412.1 -30.19 164.4Z
2323.6 -_0.18 82.57

341_,1 -30.19 164.42

_3.6 -30.18 82._7

ORBIT DETERMINATION ACCURACY

ST 1_91._ SR 437,6 55 409._

CRT ,9586 CR5 -.9881CST -.9134

LSA 1689.2 MSA 195.4 SSA 24.!

ELI 1646.2 EL2 120,5 ALF 14.85

L_UNEH OATE MAR ] 1969 FLIGHT TIME 162,00 ARRIVAL 0ATE AUG 12 1969

HELIOCENTRIC CONIC

RL 148.31 LAL .O0

RP I08.24 LAP -2.1I

RC 168.410 GL 18.38

PLAN_T(_CENTR[C CONIC

C3 14.259 VHL 3.776

LNEH AZMTH LNCH TIME

67,ZO 18 4} 7

112,80 0 18 22

67.20 18 43 ?

112,80 0 18 22

67,20 18 43 7

IJ2,BO 0 18

0ISTANCE 478.208

LOt. 162.24 VL ?6.73! GAL -I.St AZL 87.45 HCA 235.75 S,WA 123.44 £CC .20386 INC 2.5543 v! 30.0a3

LOP 37.97 VP 37.108 GAP 9.42 AlP 91.44 TAL 181.11 TAP 62.87 RCA 98.27 APO 14_ ,60 v2 35.0]0

GP -2|,94 ZAL 109.7§ lAP 154.46 ETS _)5,87 74E129.09 ETE 198.5| IAC 146,78 ETC 190.91CLP-166.6O

CLA 35.75 RAL 43.13 RA0 6567,6 VEL 11.647 PTH 2,04 VHP 6,997 OPA -4.21 RAP 56.01 £(C 1.2347

L-I TIME [NJ LAT INJ LON_ INJ RT AS_ INJ A,_,ITH INJ T|ME PO CST TIM _NJ 2 LAT INJ Z LONG

3983.15 -26.76 169.91 268.69 65.35 19 49 }0 3383,1 -29.85 161.94

2934.13 -26,75 91.23 268,68 65,34 I ? 16 2334,I -29.84 83,Z6

3983.15 -26,76 169,9I 268.69 65.35 19 49 )0 3383,1 -29.85 161 .94

2934.13 -26,75 91,23 268.68 65,34 1 7 16 2334.1 -29.84 83.26

3983.15 -26.76 169.91 268.69 65.35 19 49 30 3383.1 -29._5 161 .94

2934.13 -26,78 91.23 268,68 65,34 1 7 16 2334.1 -29.84 83.26

CIFFER£NTIAL CORR£CTION$

TOE .9960 TRA -.6035 T(3-6.1_ BAU 1.1716

RCE .2gO2 RRA .0143 RC_ -._023 FAU .04029

FOE .4098 FRA .2454 FC3-2.4463 88,° 15906

8OE 1,0393 BRA .6036 8C3 6,1455 FSP -561

LAUNC_ O_TE MAR 3 1969

H_LIC_ENTRIC CONIC

MI0-((_S_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 5005._ S,GR 496.7 SG3 173.0 ST 1557.9 SR 440.4 S$ 386,5

RRT .6817 RRF .7116 RTF .8967 CRT .9692 CRS -.9777 CST -.9065

SG_ f_O.l R_3 .1327 RI3 .8974 LSA 1654.0 MSA 183.8 SSA 27.4

._| _017.0 S,_ 362.5 THA 3.89 ELl 1615.5 EL2 104.6 ALF 15.39

FLIGHT TIME 164.00

01STANCE 483.934

-1.38 AZL 87.71 PICA 2]8.95 SMA

9.67 AZP 91.18 TAL 185.34 TAP

6P -20.81 ZAL 106.82 ZAP 155.82 ETS 305.53 ZAE 129.45 ETE

ARRIVAL DATE AUG 14 J969

RL 148.31 LAL .00 LCt. 162,24 VL 26,677 GAL

RP 108,L_ L_P -1.96 LOP ii.17 VP 37,081 GAP

RE 170,474 GL 16.65

PLANETOCENTRIC CONIC
C} 13.794 VHL 3,714 OLA 35.02 RAL 47,42 RA0 6567,5 VEL 11.627 PTH 2,04 VHP

LNC_ AZMTH LNCH TIME L-I Title INJ LAT INJ LONG INJ RT ASC INJ AXMTH INJ
68.48 19 7 27 3954.19 -26.45 167,45 272.22 66,16 L_ 13 21

111.52 O 28 17 2948.48 -26.43 92,21 272.21 66.14 1 17 25

68.48 19 7 27 39_4,19 -26,45 167,45 272._2 66.16 _ 13 21

111.52 0 28 17 2948.48 -26,43 92,21 272,21 66,14 1 17 25

68.48 19 7 27 3954.19 -26,45 167,45 272,22 66.16 20 13 21

111.52 0 28 17 2948.48 -26.43 92.21 272.21 66.14 I 17 2_

oIFrERENTIAL CORRECTIONS MI0-COURS_ EXECUTION ACCURACY

T0£ ,9676 TRA -,4_3 T(3-6.4_04 BAU 1.1871 _T _66.6 _ 498.0 S(;3 170.6

ROE .2877 RRA .0242 RC3 -.2978 FAU ,01856 RRT .66?0 RRF .6878 RTF ,8968

FOE .3677 FRA ,3110 FC3-2.4_03 BSP 16069 ,_8 5091.0 R23 .1160 RI3 .8974

BOE 1.0095 _RA .4210 BE3 6,4373 F,_P -550 ,_1 S077,5 SG2 }70,2 THA 3.77

123.11 ECC .L_0609 INC 2.2873 V! ]O.O4)
64,29 RCA 97.73 APO 148.48 v2 ]5.O2)

197.67 7AC 149,I3 ETC 190.48 CLP-167.41

7.090 OPA -2,48 RAP 57.82 E(C 1,2270

TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3354,2 -29,43 I59.47

2348.5 -29.42 84,22

3354.2 -29.43 159.47

2348.5 -29.42 84,22

3354._ -29.43 159.47

2348.5 -29.42 84.22

ORBIT DETERMINATION ACCURACY

ST J51_,3 SR 444.I 55 365,3

CRT ,9792 CRS -.9612 C$T -.8977

LSA 1614.0 MSA 172,9 SSA 31._

ELI 1579.6 EL2 86,7 ALF 16.03

L_D46



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH GATE NAR 3 ]969 FLIGHT TIME 166.D0 ARRIVAL CATE AUG |6 1969

HELIOCENTRIC CONIC OISTANCE 489.645

RL ]48,}| LAL ,00 LOL 162.74 VL Z6.623 GAL -.94 AZL 87.96 k_CA 242.15 SMA

RP I08,]6 LAP -1.80 LOP 44.37 VP 37.055 GAP 9.93 AZP _0.95 TAL 183,57 TAP

RC I72.518 GL ]4.95 GP -19.80 ZAL J03.67 ZAP 157.08 ETS 305.04 ZA£ |29.77 ETE

PL4NETOCENTRIC CONIC

C3 1}.462 VHL 3.669 CLA 34.26 RAL 51,83 RAC 6567.5 VEL I|.612 PTH

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AS( IN] AZHTH IN] TIME

69.86 t9 33 9 3924.31 -26.05 164.91 275.99 66.92 20 38 33

]10,]4 D 37 45 2967.73 -26.03 93.53 275.99 66.90 ! 27 13

69.86 19 33 9 3924.31 -26.05 164.91 275.99 66.92 20 38 33

110.]4 O 37 45 2967.73 "26.03 93.53 275.99 66.90 ! 27 13

69.86 19 33 9 3924,31 "26.05 164.91 275.99 66.92 ?0 38 33
110.14 O 37 45 2967.73 -26.03 93.53 275.99 66.90 I 27 13

OIFFERENTIAL CORRECTIONS NI0-COUR,5C EXECUTION ACCURACY

TOE .9262 TRA -.233J TC3-6.6847 8AU |.2042 SG7 51_2.7 S(_R 49_.6 S_3 168,0
ROE .2854 RRA .0342 RE3 -.2947 FAU .03694 RRT .6540 RRF .6654 RTF .8986

FOE .3225 FRA .3707 FC3-2.37_5 9SP 16348 _ 5156.9 R23 .0987 R13 .8990

BO£ .9691 BRA .2356 BE3 6.6907 FSP -546 5(;1 5143.! S_2 377.2 THA 3.66

122.78 ECC .20855 INC 2.0]75 vJ ]_.D45

65.72 REA 97.17 APO ]48.38 v2 35.056

196.92 ZAC 151.49 ETE 190.05 CLP-J68.21

2.03 VHP 7.196 OPA -.88 RAP 59.70 ECC ].2216

PO CST TIM INJ 2 LAT INJ _ LONG

3324.3 -28.94 156.92

2367.7 -28.93 85.54

3324.3 -28.94 156.92

2367.7 -28.9_ 85.54

3324.3 -28,94 ]56.9Z

2367,7 -28.93 85,54

ORBIT DETERMINATION ACCURACY

ST 1459.7 SR 446.2 SS }40.8
CRT .9873 CRS -.9357 CST -.885J

LSA 1555.1MSA 162.8 SSA 35.6

ELI 1524.9 EL2 67.9 ALF 16.83

LAI.J_H GATE MAR 3 1969 FLIGHT TIME 168,00 ARRIVAL CATE AUG 18 1969

HELIOCENTRIC CONIC DISTANCE 495.]39

RL 148.31 LAL .OO LCL 162.24 VL ?6.570 GAL -.48 AZL _.?0 PEA 245.35 ._WA 1_,46 ECC .21125 INC 1.8019 VI }O.043

RP 108.12 LAP -1.64 LCP 47.58 VP 37.0_O GAP |0.20 AZP gO.75 TAL 181.79 TAP 67.14 RCA 96.59 APO 148.33 V2 35.050

RC 174.540 GL 13.26 GP -18.89 ZAL 100,34 ZAP 158,75 ET$ 304.38 ZAE |]0.05 EtE 1_,24 ZAC !53,85 ETE 189.62 CLP-]69.0]

PLANE TOCENTRIC CONIC

C3 13.263 VHL 3.64? 0LA 33.45 RAL 56.3_ RAD 8567._ VEL |1.604 PTH 2,03 VHP 7.313 DPA .61 RAP 61.65 ECC 1.2J83
LNC.H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,SC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

71.4! L'O O ]2 3892.?? -75.55 162.18 ?79.99 67.64 71 5 24 3297.2 -28.35 154.19

IO8.59 O 46 16 2993.36 -75,53 95.29 ?79.99 67.63 ! 36 10 2393.4 -28.34 87.30
7!.41 L_O 0 3? 5892.?? -25.55 !67.18 279.99 67.64 2! 5 24 3292.2 -28.35 154.19

IO8.59 O 46 16 299].36 -75.53 95,29 279.99 67.63 I 36 10 2393.4 -28.34 87.30

l]O.OO 1 48 36 2802.44 "29.94 87.26 281.78 71.67 2 35 18 2202.4 -32.01 73.66

110.O0 0 I 19 3131.13 -71.30 103.84 ?77.85 62.61 0 53 30 2531.1 -24,79 96.44

OIFFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .8780 TRA -.0347 TC3-6.877_ 8AU 1.2!97 ._T _193.? _ 50_.0 S(;3 16_.3 ST 1389.6 SR 447.9 58 318.2

ROE .2842 RRA ,0457 RC3 -.2905 FAU .03526 RRT .641l _ .6457 RTF .g003 CRT .9930 CRS -.8974 CST -.8688

FOE .2784 FRA .4298 FC3-2._018 BSP !6537 5GB 52_7.4 R?3 .0846 R13 .9007 LS_ 1485.6 MSA 156.0 SSA 40.0

8OE ,9Z29 BRA .0570 BC3 6,8786 FGP -536 S_1 5703.? S/a? _4.5 THA 3.57 EL] 1459.2 EL2 50.2 ALF 17,77

L_UNCM DATE MAR 3 1969 FLIGHT TIME 170,00 ARRIVAL CATE AUG _0 ]969

HELIOCENTRIC CONIC

RL 148,31 LAL .00 LOL 162,24 VL

RP 108.08 LAP -1.47 LOP 50.79 VP

RC 176.542 GL 11.59 GP -18.07 ZAL

PLAN_TOCENTRIC CONIC

C3 ]3-20I VHL 3.633

LNCH AZHTH LN_H TIME

73._0 _0 30 5

]06.80 0 52 58

73.20 20 30 5

106,80 0 52 58

llO.OO 2 32 22

110.O0 23 49 52

OIFFERENTIAL CORRECTIONS

TOE ,5722 TRA .0397 TC3-7.613| 8AU 1.3455

ROE ,2432 RRA .0406 RC3 -,3986 FAU .04239

FOE .0272 FRA .4024 FC3-2.7801 8SP 212_
80E .6218 ORA .056_ 8C3 7.6?35 FSP -81_

01STANCE 501.006

26.517 GAL -.0l AZL 88.42 HCA _48.55 ,S_WA 122.]4 ECC ,21422 INC 1.5779 Vl _0.043

37.004 GAP 10.48 AZP 90.58 TAL J80.02 TAP 68.58 RCA 95.98 APO ]48.3] VZ 35.06_

96.86 ZAP 159.34 ET5 }03.55 ZAE 130.31 ETE 195.63 ZAC 156.2] ETC 189.]6 CLP-169.8]

OLA 32.57 RAL 60.87 RAO 6567,5 VEL 11.601PTH 2.03 VHP 7.443 0PA 1.98 RAP 63.65 ECC 1.2]73

L-I TIME IN] LAT IN] LONG IN] RT AS(: IN] AZMTH IN] TIME PO CST TIM IN] 2 LA T IN] 2 LONG

3855.9? -24.93 159.11 284.18 68.34 21 34 21 3255.9 -27,6fl 151.14

}027.64 -24.92 97.65 284.!8 68._3 J 43 26 2427.6 -27,64 89.68

3855.92 -24.93 159.11 284.18 68.34 21 34 21 3255.9 -27.65 151,14

3027.64 -24.92 97.65 284.!8 68.33 I 43 26 2427.6 -27.64 89,68

2721.22 -31.44 76.41 286.57 75.84 3 17 43 2121.2 -33.06 67,56

3710,34 -18.74 108.57 281.02 60.88 24 43 22 Z610.3 -22,48 J01.42

MI0-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

._T 5605.9 SC,,R 486.6 $63 186.3 ST 917.7 SR 384.4 SS 152.9

RRT .7164 RRF .6779 RTF .9324 CRT .9868 CRS -.2423 CST -.2467
S_8 5626.9 R23 -.O610 RI3 .9322 LSA 994.0 HSA 148.1 5SA 57.6

S6I 5616.7 $6_ 338.9 THA 3.57 £L1 993.3 EL2 57.6 ALF 22.55

LAUNCH OATE MAR 3 1_9 FLIGHT TIME 172.00 ARRIVAL CATE AUG 22 1969

HELIOCENTRIC CONIC

RL 148.31 LAL ./30 LOL 162.24 VL

RP 108.04 LAP -|.29 LOP 54.00 VP

RC 178.523 GL 9.95 GP -|7.33 2AL

PLANETOCENTRIC CONIC

C5 13.275 VHL ].643

LNCH AZHTH LN_H TIME INJ LAT
75.30 21 2 33 -_A.22

I04.70 O 57 16 -24.20

75.30 21 2 33 -24.2?

]04.70 0 57 16 -24.20

110.00 3 11 l -32.40

110.00 23 47 59 -16.52

DIFFERENTIAL CORRECTICNS
TD[ .7482 TRA .3948 TC3-7.0149 BAU J.2459

ROE .2832 RRA .0701 RC3 -.7761 FAU .03175

FOE ,1874 FRA .5448 FC3-2.0707 8SP 16893
B_£ .7999 8RA .4010 8C3 7.0?03 FSP -515

0ISTANC£ 506.671

?6.465 GAL .49 AZL 88.64 HCA

36.980 GAP 10.77 AZP 90,43 TAL

93.?2 ZAP 160.35 Er5 }02.56 ZA£

251.76 .T_4A 121,84 ECC .21744 IN(: 1.3633 v] 30.043

178.74 TAP 70.00 RCA 95.34 APO 148.33 V2 35.076

150.54 ETE !95.07 ZAC 158.59 ETC 188.68 CLP-170.59

0LA 31.67 RAL 65.48 RAO 6567.5 V£L 11.604 PTH 2.03 VHP 7.382 DPA 3,25 RAP 65.73 ECC ],2185

L-I TIME IN] LONG IN] RT AS(: IN] A5'MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
3813.18 155.55 288.58 69.02 27 6 6 3213,2 -26.85 147.59

}072.77 10(3.78 ?88.57 69.00 I 48 29 2472.8 -26.84 92.83

3813.18 155.55 288.58 69.02 22 6 6 3213.2 -26.85 147.59

]072.77 100.78 ?88.57 69.00 I 48 29 2472.8 -26.84 92.83

2657,68 71.70 291.29 78.46 3 55 19 2(]57.7 -33.65 62.69

3276.27 117.58 284.64 59.64 24 42 35 2676.3 -_0.42 105.44

HI0-COURSE EgEEUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_T 5295.7 S6R 505.5 ,SG3 !58.7 ST I706,5 SR 447,0 55 277,9

RRT .615l RRF ,6083 RTF .9037 CRT .9889 CRS -.7552 CST -,8199

,T_8 53|9.8 R?3 .0625 R13 ._(]40 LSA 1305.1 HSA 165.1 SSA 44 .9

561 5304.9 S(,2 397.8 THA 3.3_ ELI 1285.1 EL2 62.5 ALF 20.17

2047



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693

LAUNCH CAT[ MAR 3 1969

HELIOCENTRIC CONIC

RL 148.3! LAL .00

RP I08.00 LAP -1.11

RC 180.483 GL 9.34

PLAN[TC_,ENTRZC CONIC

C3 13.498 VHL 3.674

LNCH A_MTH LNCH TIP4E

77.89 21 39 13

102.11 0 57 6

77.89 21 39 13

102,1! 0 57 6
110.00 3 47 14

110.00 23 48 16

FLIGHT TIMC 174.00 ARRIVAL 0ATE AUG 74 1969

01STANCE 512.304

LOt. 162.24 VL 26.414 GAL 1.00 AZL 88.84 HCA 254.97 .94A 121.53 £CC .22097

LOP 57.21 VP 36.955 GAP lI.07 AZP 90.30 TAL 176.46 TAP 71.43 RCA 94.68

GP -16.66 7AL 89.51 TAP 161.29 ETS 301,38 ZAE 150.75 ETE 194.51 ?AC 160.97

INC 1.1564 vl 30.043

APO 148.39 V2 35.089

ETC 188.14 CLP-171.3?

OLA 30.60 RAL 70.06 RA0 6567.5 VEL 11.614 PTH 2.04 VHP 7.734 0PA 4.42 RAP 67.85 [CO 1.2ZZI

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZ_ATH INJ TIM_ PO (ST TIN INJ 2 LAT INJ 2 LONG

3758.74 -23.38 ISI.I1 293,10 69.68 22 41 52 3158.7 -25.93 143.18

3134.47 -23.37 105.09 293.09 69.66 I 49 21 2534.5 -25.92 97.16

3758.74 -23.38 151,I1 293.10 69.68 22 41 52 3158.7 -25.93 143.18

3134.47 -23.37 105.09 293.09 69.66 I 49 21 2534.5 -25.92 97.16

2602.?1 -33.08 67.56 295,99 BO,83 4 30 37 2002.7 -33.99 58.44

3338.50 -I4.34 115.89 288,48 58.63 24 43 34 2738.5 -18.39 109.12

0IFFER_NTIAL CORRECTIONS
TOE .6635 TRA .6220 TC3-6.9700 BAU 1.2587 S_T 5345,1 SC_ 506.4 SG3

ROE .2832 RRA .0833 RC3 -.2673 FAU ,03OO8 RRT .6033 RK_ .5918 RTF

FOE .1405 FRA .§976 FC3-|.9295 8SP 17108 SGe 5569.1 R23 .0fl24 RI3

0OE .7214 BRA .6275 BC3 6.9751 FSP -508 5411 5353.9 _2 403.2 THA

MI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACC_ACY

155.3 ST 1099.3 SR 444.0 SS 263.4

.9064 CRT .9694 CRS -.6385 CST -.7918

.9067 LSA 1199.I MSA 188.2 SSA 43.3

3.29 ELl 1181.3 EL2 101.4 ALF 21,55

LAUNCH DATE MAR 3 1969 FLIGHT Title 176.00 ARRIVAL 0ATE AUG 26 1969

HELIOCENTRIC CONIC 0ISTANCE 517.912

RL 148.31 LAL .O0 LOL 162.24 VL 26.364 GAL 1.54 AZL 89.04 HOt 258.18 ,_IA 121.24 £CC .22482 INC .9555 Vl 30.043

RP 107.96 LAP -.94 LOP 60.42 VP 36.9_I GAP 11.39 A2'P gO.20 TAL 174.69 TAP 72.87 RCA 93.98 APO 148.49 V2 35.102

RE 182.422 GL 6.78 GP -16,O5 ZAL 85.75 ZAP 162.18 ETS 300.01 Z/_ I_0.95 ETE 194,11 ZAC 163.35 ETC 187.50 CLP-172.15

PLANETOCENTRIC CONI_

C3 13.880 VHL 3.726 0LA 29.50 RAL 74.58 RAO 6567.5 ViE:L 11.630 PTH 2.04 VHP 7.898 OPA 5.51 RAP 70.02 £CC 1.2284

LN(._ A2"MTH LN_H TIME L-! TIME INJ LAT INJ LONG INJ RT A,S_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.37 22 23 30 368l .13 -LPZ.44 144._ 297.73 70.33 23 24 51 _81.! -24.91 137.O6

98.63 0 48 53 322A.28 -L_'_.42 |11.40 297.72 70.31 I 42 38 2624.3 -24.90 103.51

I[30.OO 1 40 12 _O60.O5 -25.48 IO0,_ 298.80 73.81 2 31 12 2460.0 -27.45 92.06
100.00 O i8 48 3320.59 -19.45 117.29 2_N_.47 66.84 I 14 9 2720.6 -22.42 109.75

110.00 4 21 45 2553.88 -33.54 63.82 300.70 83.00 fl 4 IB 1953.9 -34.15 54.63

110.00 23 49 49 3399.52 -12.15 119.27 292.50 fl7.$0 24 46 29 2799.5 -16.32 112.64

OIFFERENTIAL C_CTIONS MI0-COUR_W{ EYLCUTION ACCL_ACY ORBIT 0£TERNINATION ACCURACY

T0£ .5676 TRA .8611 _(3-6.8_9 BAU 1.2699 S_T 5389.3 SGR 506,7 SW;3 lSi .7 ST 996.9 SR 439.7 SS 256.4
ROE .2839 RRA .0973 RC3 -.2562 FAU .02842 RRT .5916 RRF .5766 RTF .9092 CRT .9253 CRS -.4921 CST -.7738

F0E .0943 FRA .6495 FC3-I.7727 BSP 17272 S_0 5413.1 R"Z3 .0439 RI3 .9094 LSA J095.4 MSA 226.4 SSA 39.6

B0£ .6347 ORA .8666 Be3 6.8437 FSP -497 _l 5397.7 5(;2 407.8 THA 3.20 ELI 1078.6 EL2 154.1 ALF 22.69

LAUNCH 0_T[ MAR 3 1969 FLIGHT TIWE 178.00

• HELIOCZNTRIC CONIC 01STANCE 523.491
RL 148.31 LAL .00 LOL 162.24 VL 26.314 GAL 2.09 A?L 89.24 HCA

RP 107.92 LAP -.75 LOP 63.64 vP 36.908 GAP 11.73 A?P 9_.II TAL

RC 184.340 GL 5.26 GP -15.50 ?AL 81.98 ZAP 163.0_ £TS _98.43 ZAE

PLAN[TOCENTRIC CONIC
C3 14.434 VHL 3.799 0LA 28.34 RAL 79.00 RAO 6567.6 VEL 11.654 PTH

LNCH A_MTH LN_H TIME L-I TIME INJ LAT

88,93 23 42 59 3490.20 -21.40

91.O7 0 4 44 3432.46 -21.38

100.00 2 38 2 2938,14 -27,31

100.00 23 52 22 3459,76 -15.51

110.00 4 54 46 2510.13 -33.86

110.00 13 52 7 3460.53 -9.92

OIFFERENTIAL CORR1ECTI_N5

TOE .4618 TRA 1.1151 T(3-6.6209 BAU 1.2785
ROE .2854 RRA .1125 RE3 -.2426 FAU .02673

FOE .0492 FRA .7OLP'Z FC3-1.6034 BSP 17368

_£ .5429 BRA 1.1208 8C3 6.62_4 FSP -485

ARRIVAL 0ATE _UG 28 1969

261.59 SNA 1_0.95 ECC .22901 INC .7591 vl 30.0_3

172.92 TAP 74.31 RCA 93.25 APO 148.64 VZ 35.114

131.I3 ETE 193.69 ZAC 165.73 ETC 186.72 CLP-17_.92

2.05 VHP 8.075 0PA 6,51 RAP 72.24 ECC 1.2375

INJ LONG INJ RT A,_ INJ A2'HTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

130.53 302.43 70.97 24 41 9 2890._ -23.80 122.68

126.30 302.42 70.95 1 1 56 2832.5 -23.79 118.45

91.82 304,31 77,83 3 27 0 2338.I -28.91 83.30

125,74 299.87 64.12 24 50 2 2859.8 -18.87 118.56

60.44 305.42 84.97 5 36 36 1910.1 -34.18 51.21

122.58 29_.64 57.12 24 49 48 2860.5 -14.18 116.07

MI0-OC)UR$_ EW_ECUTION ACCURACY ORBIT 0ETERMIN4TION ACCURACY

$6T 5426.3 St_R 506.3 SG3 148.1 ST 914.6 SR 434.2 SS 258.3

RRT .3807 RRF .5628 RTF .9118 CRT .8402 CRS -.3295 CST -.7797

3449,9 /_3 .0372 RI3 .9120 LSA 1006.7 MSA 277.6 SSA 35.2

SGI 5434.3 _2 411.6 THA 3.12 ELI 988.7 EL2 217.8 ALF 22.93

LAUNCH OATE MAR 3 1969 FLIGHT TIME 1_0,00

HELIOCENTRIC CONIC OI$TANC£ 529.0_6

RL 148.31 LAL .00 LOL 162.24 VL 26._64 GAL 2.67 AZL 89.A3 H_A

RP 107.88 LAP -.36 LOP 66.85 VP 36.884 GAP 12.09 AZP 90.05 TAL

RC 186.236 GL 3.81 GP -15.00 ZAL 78.24 ZAP 163.76 £T8 296.64 Z_

PLANETC_ENTRIC CONIC
C3 J_.177 VHL 3.896 OLA 27.J2 RAL 83._0 RAO 6567.6 V_L 11.686 PTH

ARriVAL 0ATE AUG 30 1969

264.61 SMA 1_.66 ECC .23358 INC .5659 Vl 30.043

I71.16 TAP 75.77 RCA 92.48 APO 148.85 V2 35.326

J31,29 ETE 193.3l ?AC 16_,12 ETC 185.68 CLP-173.69

LNCH A?MTH LNCH TIME L-I TIME INJ LAT

90.00 1 25 12 3236.63 -25.37

90.00 22 56 48 3708.41 -15,13

100.00 3 22 3 2859.90 -28,51

100.00 23 4_ 37 3560,37 -12,44

110.00 5 26 20 2471.04 -34.05

110.00 23 54 51 3522.00 -7.63

OIFFERENTIAL CCRRECTION5

TO[ .3408 TRA 1.3777 TC3-6.3396 BAU 1.2871

ROE .2871 RRA .1279 RC3 -.2278 FAU ,02512

FOE .0033 FRA .752_ FC3-1._3_0 8,SP 17532

_OE .4457 8RA 1,3837 8C3 6.3437 FSP -476

2.06 VHP 8,266 OPA 7.43 RAP 74.50 ECC 1.2498

INJ LON_ INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

113.30 308.77 77.41 2 19 8 2636.6 -27.05 104.95

143.84 305.07 65,78 23 58 37 3108.4 -18.28 136.58

86.L_ 309,42 _0.61 4 9 43 2259.9 -29.51 77.56

131.63 303,73 62,60 24 4I 58 _960.4 -I6.01 124.67

57.41 310.13 86.76 6 7 31 1871.0 -34.12 48.16

125,87 300.87 56.58 24 53 33 _922.0 -11.97 119.46
MI0"COURS_ EY,_CUTiONA((URA_Y CROIT 0ETERHINATION ACCURAC_

5_T 5461.9 S(,R _04.5 $63 144.4 ST 860.1 SR 427.1 SS 767._

RRT .5696 RRF ,5492 RTF .9146 CRT .6964 CRS -.1616 CST -.8137

Sr_ 5485.2 R23 .0306 R13 .9148 LSA 938.1 MSA 335.6 SSA 31.;

_I 5469.5 _2 414.1THA 3.03 ELI 916.1 EL2 287.7 ALF 21.28

EO48



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-695

LAUNCH DATE NAR 3 ]969 FLIGHT TIME 182.00 ARRIVAL DATE 5EP | 1969

HELIOCENTR]C CONIC

RL 148,3| LAL ,00 LOL 162,24 VL

RP ]07.85 LAP -.37 LOP 70.07 VP

RC 188.|09 GL Z.44 GP -14.54 ZAL

PLANE TOCENTRIC CCNIC

C3 |6.|29 VHL 4,0|6

LNCH AZNTH LNCH TIME

90.00 2 lZ 40

90.00 22 42 213

I[30.OO 4 0 E7

J00.00 23 57 14

110.OO 5 56 22
I10.00 0 l 44

DIFFERENTIAL CORRECTIONS

TOE .2089 TRA 1.6536 TC3-5._9 BAU 1.2945
ROE .Z896 RRA .1439 RC3 -.2116 FAU .0Z357

FOE -.0419 FRA .80_3 FC3-1,2651B,SP 17688

BOE .3571BRA 1.6599 BC3 6,0036 FSP -467

0ISTANCE 534.545

26.Z16 GAL 3.28 AZL 89.63 PEA 267,83 SNA 120.38 ECC .23856 INC .5745 V! 30.043

36.861 GAP 12,46 AZP 90,01 TAL |69.41 TAP 77,24 RCA 91.66 APO 149.10 V2 35.|38

74,56 2AP 164,46 ETS 294,63 ZAE |31,45 ETE 192,96 Z4C |70.51ETC 184._8 CLP-174,46

DLA 25.87 RAL 87.44 RAO 6567.6 VEL 1J.727 PTH 2.07 VHP 8.472 0PA 8.26 RAP 76.79 £CC 1.2654

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

3146.69 -26.75 106.ge 313.98 80.36 3 fi 7 2546.7 -27.8! 98.47

3825.85 -1|.74 150.80 308.89 64.04 23 46 6 3225.9 -15.13 143.77

2799.20 -29.10 81.81 514.57 82.86 4 47 6 2J99.2 -29,79 73.07

3648.58 -9.62 136.67 307.79 61.56 24 38 3 3048.6 -15.35 129.86

2436,51 -34,J5 54,72 314,83 88,35 6 36 59 1836.5 -34,00 45,47

3584.03 -3.29 129.15 305.15 56.J8 1 l 28 2984.0 -9.70 122.83

NZ0-COURSiE EXECUTION ACCURACY GRBIT DETERNINATION 4CCURAC_

5GT 5494.3 S(dR _01.7 SG3 140.8 ST 853.4 SR 4J8.9 55 285.6

I_RT .5589 _ .5363 RTF .9177 CRT .4972 ORS -.0099 C$T -.8672

S_ 5fl17,| _3 .0247 RI3 .9178 LSA 913.7 NSA 385.5 SSA 27.6

S_J 550|.4 SG2 415.5 THA 2.94 ELI 883.5 EL2 35|.J ALF J6.37

LAUNCH DATE MAR 3 J969 FLIGHT TINE J84.00 ARRIVAL GATE SEP 3 1969

HELIOCENTRIC CONIC

RL 148.31 LAL .00

RP |07.8| LAP -,18

RE 189.959 GL 1.15

PLANETOCENTRIC CONIC

C3 17.315 VHL 4.161
LN(.H A2'NTH LNCH TIME

90.00 2 52 19

90.00 22 34 IA

100.00 4 35 7

1OO.00 23 34 7

110.00 6 24 50

110.00 0 4 49

DIFFERI_NTIAL CORR_.CT|ON$

TDE .0673 TRA 1.9436 TC3-5,6|I3 BAU |.2_7
ROE ,2929 RRA .1e35 RE3 -,|939 FAU .02_2

rOE -.0855 FRA .B523 g(3-l.IO09 BSP |7810

B0£ ._306 8RA 1,9502 BC3 5,61A7 FSP -457

OISTANCE 540.0|0

LOL |62.24 VL _6.168 GAL 3.92 A2'L 89.82 Hr_ 271.05 SHA J20.11 ECC .24398 INC .1836 VJ 30.043

LCP 73.29 VP 36.838 GAP |2.86 A2_ 90.0(] TAL |67.66 TAP 78.72 RCA 90.80 APO 149.4J V2 35.! 50

GP -14.1_ ZAL 70._ 2AP |65.11ETS 29"Z._ Z/_E 131.58 ETE 192.63 ZAC 172,89 ETC 181,76 CLP-175.23

OLA 24,39 RAL 91,39 RAO 6567,7 VEL |1,777 PTH 2,08 VHP 8,694 OPA 9,03 RAP 79.11 EEC 1.2850

L-I TIM[ INJ LAT INJ LCNG INJ RT ASC INJ AZIqTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 L_G

3081.28 -27.41 102.31 318.97 82.61 3 A3 40 2A81.3 -28.15 93.72

3923,82 -8,76 156.45 312,93 62,96 23 39 38 3323,8 -12,31 149.58

2749,83 -29,47 78,18 319,23 84,74 5 20 57 2149.8 -29.89 69._0

3730.5I -6,93 14|,27 3I|.94 60.85 24 36 17 3130.5 -10.77 134.58

2406,55 -34,18 52._ 319.50 89.73 7 4 57 IB06,5 -33.84 43.15

3846.56 -2.91 132.42 309.46 55.93 l 5 35 5046.6 -7,57 126,!7
MIO.-CCURSE EXECUTION ACCLMACY ORBIT OETERNINATION ACCURACY

•f£,T 5520.7 SGR 497.8 SG3 137.1 ST 898.8 SR 409.9 SS 304.7
RRT .5480 _ .3240 RTF ,9206 CRT .2?80 ERS .1149 CST -.9184

84_ 5543.1 R23 .01_ RI3 .9206 LSA 948.5 MSA 410.7 SSA 24.7

,_I 5327.4 5G2 415,9 THA 2.85 ELl 907.6 EL2 589.9 ALF 8.88

LAUNCH 0ATE MAR 3 1969

HEL|OCENTRIC CONIC

RL 148,31 LAL ,(30

RP 107.78 LAP .0]

RE 191.786 GL -,04

PL41_.TOC[NTRI¢ C(_N]C

C3 18.76A VHL 4,352

LNrJ-t AZMTH LNCH TIME

90.00 3 27 20

_I0.00 22 29 10

!00.00 5 6 49

JO0.O0 25 32 22

J10.00 6 51 41
110.00 0 7 55

FLIGHT TIME 186.00 ARRIV4L 0ATE SEP 5 1969

0ISTANCE 545.428

LCL 162.24 VL 26.121 GAL 4.58 AZL 90.01 PEA 274.27 514A lj9.84 ECC .24990 TNC .O000 V! 30.043

LOP 76.52 VP ]6.815 GAP 13.29 AZP 90.00 TAL |65.94 TAP BO.ZI RCA 89.89 APO 149.79 V2 35.J6!

GP -13,74 ZAL 67,52 ZAP 165,70 ETS 289,89 ZAE 131,71ETE 192,33 ZAC I75.24 ETC 177,05 CLP-!76.00

OLA 23.32 RAL 95.15 RA0 6567.8 VEL 11.838 PTH 2.|0 VHP 8.934 OPA 9.72 RAP 8!.45 £CC !.3088

L-I TIME IN! LAT IN! LONG IN! RT A_ IN! AZ_ATH IN! TIME PO (ST TIN IN! 2 LAT |NJ 2 LONG

3030,05 -27,8| 98,61 323,84 84,43 4 17 50 2430,1 -28.29 89.98

4012.57 -5.98 161.49 317.06 6_.27 23 36 3 5412.6 -9.64 154.73

2709,26 -29.68 75.18 324.01 86.30 5 51 58 2109.3 -29.88 66.38

3806,59 -4,32 145,59 316,16 60,39 24 35 50 5208,6 -8.24 158.99

2_1.19 -34.17 50.40 324.14 go.gl 7 31 22 1781.2 -33.67 41.J9
3709,42 -.51 135.71 313,18 55.82 1 9 45 3109,A -4,99 129.49

OIFFERENTIAL CORRECTIONS MIO-COLM.St_ £_ECUTION ACCU_ACV ORBIT OETERHIN_TION ACCURACY

TOE -.O807 TRA 2.2510 T(3-5.18_0 BAU 1._0|5 5GT 5540.9 5GR 493.0 ,S(,3 153,6 ST 987.7 SR 400.7 55 328.4

ROE .2973 RRA .1775 RE3 -.175| FAU .02046 RRT .5_7_ RRF' .5_30 RTF .9234 CRT .0840 CR5 ,2095 CST -.9540

V0E -.1265 FRA .gO37 FC3 -.9440 BSP 17860 S(_ 5562.8 R_3 .0164 R13 .923§ LSA J036.9 MSA 410,2 SS4 22.3

_OE ._81 (IRA 2,2580 _C3 5,18_0 F.SP -445 _| 5547,3 ._2 415,2 THA 2,75 ELI 988,4 EL2 399,0 ALF 2.53

LAUN(._ OATE NAR 3 1_69 FLIGHT TINE |BB,00 ARRIVAL 0ATE 51EP 7 !969

HELIOCENTRIC CONIC

RL 148.31 LAL ,(30

RP 107.75 LAP ._O

RC 193.588 GL -|.|5

PL4Nr TOCENTRI C CONIC

C3 20.514 VHL 4.329

LNCH AZNTH LNCH TJNE
90.00 3 58 53

9O.OO 22 25 53

100.00 5 35 57

100.00 23 31 30

110.OO 7 16 52
110.00 0 II 0

0ISTANCE 550.768

LOL 162.24 VL _5.074 GAL 5.29 AZL 90.20 i-_A

LOP 79.74 VP 38,792 GaP 13,75 AZP 90,03 TAL

GP -13,39 ZAL 64,20 ZAP 166,23 ET5 267,J5 ZAE

277,_0 ,_4A |19,38 ECC .25636 INC. .1998 Vl 30,043
|64.22 TAP 81,72 RCA 88,92 APO 150,23 V2 35.172

131.82 ETE 192,05 ZAE 177,50 ETC 163.59 CLP-176.77

0LA 22.05 RAL 98.69 RAO 6567,8 VEL 11.912 PTH 2.12 VHP 9.J93 OPA 10.33 RAP 83.82

L-I TINE INJ LAT INJ _ INJ RT A_ _NJ A214TH INJ TINE 1:10 CST TIN INJ 2 L4T

2969.I7 -28.04 95.64 328.6| 85.90 4 48 42 2389.2 -28.32

4095.72 -3.3_ |r_5.16 32|,26 6j.86 23 34 9 3495.7 -7.06

2676,I8 -_:J,80 72,73 328,73 87,59 6 20 34 2076,2 -29,B2

3883.96 -1.78 149.74 320.40 60.J6 24 36 14 3284.0 -5.74

2360.46 -34.|4 48.78 328,7_ 91.86 7 36 13 1760.5 -33.50
3772.44 |,90 138.99 318.1| 55,86 I J3 53 3172.4 -2.59

DIFFERENTIAL CORI_C TIO_

TOE -.24J4 TRA 2.5708 TC3-4.7464 BAU 1.3030

ROE ._023 RRA ,1944 RE3 -,1566 FAt./ ,01901

FOE -.1679 FRA .954| FE3 -,8024 B_P 17984

BOE .3868 BRA 2.578I 8C3 4.7310 FSP -436

NIO-COURS( EXECUTION ACCURACY

_T 5_59,4 SGq 486,6 SG3 130.2

RRT .5267 _F .5013 RTF ,9267

SG_ 5_80.6 R_3 .0125 RI3 ,9267

SG| 5565.3-SG2 413._ THA 2.65

ECC !.3576

INJ 2 LONG

86.99

159.47

63.93

!43.19
39,59

132.79

ORBITOETERNINATION ACCURACY

ST 1103,6 SR 390.6 SS 353.7

CRT -.0752 CRS .2877 CST -.9747

LSA 1157.1 MSA 395,4 5SA 20.3

EL| 1104.1 EL2 389.4 ALF !78.26

20A9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH DATE MAR ] 1969 FLIGHT TIN( 190.00 ARRIVAL DATE SIP 9 |969

PI_LZOCENTRZC C_qIC 0ISTANCE 556.083

RL 148.3| LAL .O0 LCL 162.24 VL 26.028 G_L 6.03 AZL _10.40 PiCA 280.73 SNA

RP IO7.71 LAP .39 LOP 82.97 VP 36.769 GAP 14.24 AZP 90.07 TAL 162.$3 TAP

RC 195.366 GL -2.16 GP -13.07 ZAL 61.03 ZAP 166.71 £TS 284.14 7AE 131.92 ET£

PLANETOC[NTRIC CONIC

C3 Z2.605 VHL 4.755 OLA L_.82 RAL 102.02 RAO 6567.9 V_L |1.9_ PTH 2.|4 VHP 9.474 OPA 10.88 RAP 86.21 ECC 1.3720

LN(.H ATMTH LNCH TIME L-| TIN_ INJ LAT INJ _ [NJ RT AS_ [NJ A_ATH _NJ TII_ PO C$T TIN INJ 2 LAT ZNJ 2 LONG

90.OO 4 27 35 2956.73 "28.18 93.28 333.31 87.07 5 16 52 2356.7 -29.29 84.62

90.00 22 23 45 4174.98 -.77 170.59 323.48 61.69 23 33 20 3575.0 -4.55 163.94
1130.00 6 2 47 2649.76 -29.86 70.77 333.38 88.62 6 46 57 21049.8 -29.74 61.97

100.00 23 31 14 3957.19 .70 153.76 324.66 60.12 24 37 Jl 3357.2 -3.28 147.23

110.00 7 40 25 2344.32 -34,10 47.52 333.33 92.61 B 19 29 1744.3 -33.36 _h_.35

110.OO 0 14 2 3835.40 4.30 142.29 322.42 56.06 I 17 57 3235.4 -.19 136.O7

O|FF£RENTIAL CCRR1ECTION$ NI0-COI_S_ [_ECUTION ACCURACY CIRSIT 0[TERNINATION ACCURAC_

TDE -,4096 TRA 2.9077 TC3-4.3049 BAU 1.3017 SGT 5371.7 S_R 479.| _3 126.8 ST 1234.3 SR 380.4 S5 378.9

RDE ._O83 RRA .2114 RC3 -.1382 FAU .01759 RRT .3134 _ .490| RTF .9300 CRT -.1937 CRS .3466 CST -.9860
FOE -.21_7fl FRA 1.OO57 FC3 -.6736 8SP 18OB! _ 5593.2 R23 ,0095 RI3 .9300 LSA 1292.4 MSA 375.9 SSA 18.7

802 .5t27 8RA 2.9|54 8C3 4.3071 FSP -426 _J 5378,2 _2 4|0.2 THA 2.55 ELI 1236.7 EL2 372.5 ALF 176.24

119.32 [CC .26341 INC .3956 Vl 30.043

83.26 RCA 87.89 APO 150.75 vZ 35.182

191.79 ZAC 178.84 ETC 91.90 CLP-|77.55

LAUNCH DATE HAR 3 i969 FLIGHT TD4E J9_.00 ARRIVAL DATE SEP 11 1969

HELIC(ENTRIC CONIC

RL I48.31 LAL ,_O

RP t07.68 LAP .38

RC 197.118 GL -3.0?

PLANETOCENT_IC CONIC

C3 25.092 VHC 5.009
LNCH ATHTH LNCH TIME

90.00 4 53 47

gO.00 L_ 22 24

100.00 6 Z7 28

100.(30 23 31 24

llO.O0 8 2 19
110.00 0 16 5B

OIFFERENTIAL _CTION$
TOE -,5859 TRA 3.2632 TC3-3.8659 8_J |.2975

ROE .3152 RRA .L_'Z81 Re3 -.1202 FAU .01620

FOE -.2461 FRA 1.0383 gC3 -.539(3 8SP 18163

_E .6653 BRA 3.2712 B(3 3.8678 FSP -417

OISTANCE 561.302

162.24 VL 25._3 GAL 6.81 A2'L 90.60 I.ACA 283.96 S_44

LCP 86.20 vP 36.747 G_P |4.17 _ZP 90.14 T_L |60.87 T_P

_P -12.77 ZAL 58.04 ZAP 167.12 ET$ 280.8? Z_ 132.00 ETE

119.07 ECC .27113 IN{: .5959 VI 30.043

84.82 RC_ 86.79 APO 151.36 v2 35.192
191.55 ZkC 177.19 ETC 34.73 CLP-178.34

0LA 19.63 RAL 103.13 RAO 6568,0 VlEL 12,102 PTH 2.17 VHP 9.7_O 0P_ 11.36 RAP 88.61 ECC 1.4]29
L-I T|NE _NJ LAT _NJ LONG |NJ RT AS_ _NJ AZNTH INJ TZNE PC) C$T TIM |NJ _ LAT INJ 2 LONG

2931.56 -28.25 9|.44 337.93 87.99 5 42 38 2331.6 -28.23 82.78

4251.LP_ 1,69 174.84 329.71 61.73 23 33 16 3651.2 -2.10 168.21

26_9.4_ -29.89 69.L_ 337.97 89.4J 7 11 18 _029.4 -29.65 60.46

4028.61 3.12 157.68 328.92 60.28 24 38 32 34_8.6 -.86 151.J6

2332.68 -34.06 46.61 337.86 93.14 8 41 12 1732.7 -33.25 37.46
_898.JI 6.67 143.59 326.7_ 56.40 1 21 56 3298.1 2._1 139.35

NJ0-C_JR_ Eg[CUTION ACCURACY CRI_IT 0ETERNINATION ACCURACY
_T 5_81.4 _ 470.3_3 123.6 ST 1:369.6 SR 370.0 SS 403.6

RRT ._0_8 RRF .4787 RTF .933_ CRT ;.2810 CRS .3924 CST -.9919

SC_ 5601.2 R"Z3 .O069 RJ3 .9336 LSA 1431.3 MS_ 356.0 5SA 17.3

_GI 5_86.5 S(,2 405.9 THA _.44 ELI i373.8 EL_ 354.0 ALF 175.35

LAUNCH OATE N_R 3 1969 FL|GHT TINE 194.00 ARRIVAL DATE SEP 15 1969

I_LIO_ENTRIC CONIC

RL 148.31 L_L .00

RP 101.66 LAP .77
RC 198.846 GC -3.90

PLAN[TC_[NTRIC CONIC

C3 £_.036 VHL 5.295

LNCPI AZNTH LNCH TIIA_

_0.00 5 17 44

90.00 22 21 37

_00.00 6 _O 12

100.00 23 31 51

110.00 8 22 39

II0.OO 0 19 48

D_FFER£NTIAL C_RR1ECTIONS

TOE -.7671 TRA 3.6415 T(3-3.43_7 BAU 1._884

ROE .3233 RRA .244_ RC3 -.102_ rAu .01480

FOE -.2824 FRA 1.1141FC3 -.4570 8_P 18159
_oE .8324 BR_ 3.6497 BC3 3.4373 _SP -405

0ISTANC£ 566.432

LOL 162._4, VL 25.939 GAL 7.65 A_L 90.80 PICA 287.19 SMA 118.83 ECC .27959 INC ,8020 Vl 30.043

LOP 89.43 VP _6.724 GAP 15.34 AZP 90.24 TAL 159.23 TAP 86.41 RCA 85.60 APO 152.05 V2 35.201
GP -12.50 ZAL 55.22 Z_P 167.47 ETS 277.34 ZAE 132.06 ETE 191.32 _AC 174.92 ETC 23.70 CLP-179.14

OLA 18.48 RAL 108.04 R_C 6368.1VEL 12.223 PTH 2.20 VHP 10.112 0P_ 11.77 RAP 91.02 ECC 1.4614

L-I TII_ INJ LAT INJ L_ [NJ RT AS_ INJ AZNTH INJ TIPI_ PO CST TIN |NJ 2 LAT INJ 2 LONG

2912.83 °28.29 90.07 342,49 88.68 6 6 17 2312.8 -28.17 81.41

4324.98 4.06 178.96 333.95 61.93 23 33 42 3725,0 .28 172.3_

2614.68 -29.89 68.16 342.51 89.99 7 33 46 L_014.7 -29.57 59.37

40_.37 5.47 161.53 333.17 60.37 24 40 9 3498.4 1.51 154.98

2325.40 -34.03 46.05 342.36 93,48 9 ! 25 1725.4 -33.17 36.91

3960.41 9.01 148.g0 3_1.01 36.88 I 25 49 3360.4 4.58 142.61
MIO-CCURSIE EXECUTION ACCURACY ORBIT DETERIAINATION ACCURACY

SGT 5584.7 S(_R 460.3 ._3 1L_0.4 ST 1501.5 SR 359.8 SS 427.1

RRT .4917 RRF .4678 RTF .9371 CRT -.3439 CR$ .4263 CST -.9952

SC_ 5603.6 R_3 ,0053 R13 .9371 LSA 1565.9 MSA 337.9 SSA 16.2

SGI _589.3 S_2 400.7 THA 2,33 ELI 1506.8 EL2 336.6 ALF 175.O4

LAUNCH DATE MAR 3 1969 FLIGHT TINE 1_6.00 ARriVAL DATE 5EP 15 1969

HELIOCENTRIC COqIC

RL 148.31LAL .00
RP 107.63 LAP .93

RC _0.549 GL -4.64

PLANETOCENTRIC CONIC

C3 31.516 VHL 5.614

LNCH A2'MTH LNCH TIME

_0.00 22 21 14

100.00 7 II 4

100.00 23 32 30

110.00 8 A| 28

II0.00 0 L_Z 31

DIFFERENTIAL (.ORRI[CT!ON_

T0E -.9602 TRA 4.0382 TC3-3.0302 BAU 1.2773

.33_3 RRA .2599 RC3 -.0868 FAU .01348

FOE -.3191 FRA 1.1706 FC3 -.3704 BSP 18229

BOE I .0160 _RA A.0465 BC3 3.0315 FSP -396

DISTANCE 371.457

LCL 16_.24 VL 25o89_ GAL 8.5_ A2'L 91.02 HCA 290.42 SHA 118.59 ECC .28888 INC

LOP 9"_.66 VP _6.702 GAP |5.9_ AZP 90.3_ TAL 157.6_ TAP _.04 RCA 84.33 APO

GP -12.26 ZAL _2.57 2AP 167.74 ETS 273.56 ZA£ J32.10 ET£ 191.10 ZAC 172.59 ETC

1.0154 Vl ]0.043

152.64 V2 35.209

19.53 CLP-179.95

OLA 17.39 RAL 110.74 RAO 6568,3 VEL 12.365 PTH 2.23 VHP 10.475 OPA 12.12 RAP 93.43 ECC 1.5187

L-_ T|14_ _NJ LAT |NJ _ |NJ RT A_ |NJ A2_MTH |NJ T_NE PC) C$T T_M INJ 2 LAT INJ 2 LONG
_899,92 -2_.31 89.13 346.99 89.15 6 27 59 2299.9 -28.12 _0.47

4386.51 6.34 182.99 338.|7 6_,34 23 34 30 3796.5 2.59 176.32

2_5.11 -29.89 67,45 346.99 90.36 7 54 29 2005.1 -29.52 58.67

4166.55 7.73 165.32 337.4_ 61.04 24 41 56 3566,5 3.81 158.73

232_.30 -34.01 45.80 346.82 93,62 9 _ 10 1722.3 -33.14 36.67

4022.13 |1.28 |5_._3 335._8 57.52 1 29 34 3422.1 6.92 145.86

NIO-(.OURSI[ EXECUTION ACCURAC_ CRBIT 0ETERt4INATION ACCURAC_

S_T 5_84.6 SGR 449._ _3 117,4 ST 1627.7 SR 349.3 SS 450.1

RRT ,4783 RRF .4556 RTF .9410 CRT -.3940 CRS ,4555 CST -.9971

360_.6 R23 .0037 R13 .9410 LSA 1694.4 MSA 3_O.6 SSA 15.Z

•f_l 5588.7 _2 394.2 THA 2.21 ELl 1633.7 EL2 319.8 ALF 174.97

2050



JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL. 4. 1968-69)

LAUNCH OAT[ HAR 3 1969 FLIGHT TIE 198,00 ARRIVAL DATE SEP 17 1969

HELIC([NTRZC CONIC

RL |4B.31 LAL .DO

RP Z07.60 LAP 1.13

RC ZDZ.Z27 GL -5,30

PLANETOCENTRIC CONIC

C3 35.626 VHL 5.969

LNCH AZMTH LN(H TINE

90.00 § 59 42

90.00 22 21 6

I00.00 7 _0 14

10(3.00 23 33 17

lJ0.O0 8 58 49

lJO.O0 0 25 7

DIFFERENTIAL CCRR_CTI(_qS

T02-1.J609 TRA 4.4594 TC3-2.6489 B/_J 1.1611

ROE .3423 RRA .2743 RC3 -.0720 FAU .01_18

FOE -,3551 FRA 1.2300 FC3 -.2961 BSP 18300
eeE 1.2103 BRA 4.4676 BC3 2.6498 F,SP -387

0ISTAN(£ 576.357

LOL 162.24 VL 25.853 GAL 9.48 AZL 91.24 HEA 293.65 SNA 118,35 £CC .29909 IN(: 1.2381 VI 30.043

LOP 95.90 VP 36.680 GAP 16.63 AZP 90.50 TAL 156.06 TAP 89.71RCA 82.96 APO 153.75 VZ 35,217

GP -12.O3 ZAL riO.J0 ZAP 167.95 [TS 269.55 ZAE 132.12 £T£ 190,89 ZAC 170.25 ETC 17.36 CLP 179.ZZ

0LA 16.36 RAL 113,24 RA0 6568.4 VEL 12.530 PTH 2.27 VHP 10.873 OPA 12.41 RAP 95.83 ECC 1,5863

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2892.25 -28.31 88.57 351.42 89.43 6 47 54 2292.3 -28.09 79.91

4465.98 8.52 186.93 342.38 62.89 23 35 34 3866.0 4.81 180.21

2600.30 -29.89 67,09 351.42 90.55 B 13 34 2000.3 -29.49 58.31

4233.17 9.91 169.07 341.64 61.65 24 43 50 3633.2 6.05 162.42

2323.12 -34.O2 45.87 351.24 93.58 9 37 32 1723.1 -33.15 36.74

4083.11 13.49 155.58 339.53 58.29 I 33 JO 3483,1 9.20 149.11

NI0-C, EXJRSE EXECUTION ACCURACY ORBIT OETERNINATIC_N ACCURACY
,%T 5580.7 EK,R 436.7 ,T_3 114.5 ST J744.2 SR 338.8 SS 472.1

RRT .4616 RRF .4426 RTF .9450 CRT -.4328 CR5 .4792 CST -.998!

SG_ 5597.8 R23 .0027 R13 .9450 LSA 1812.9 NSA 304.8 SSA 14,3
_1 5584.4 SG2 386.7 THA 2.09 ELl 1750.5 EL2 304.3 ALF 175.04

LAUNCH OATE MAR 3 1969 FLI_IT TINE 20(].00 ARRIVAL 0ATE SEP 19 1969

HELICCENTRIC CONIC

RL 148.31LAL .00

RP 107.58 LAP 1.31

RC 203.880 GL -5.88

PLANETOCENTRJC CONIC

C3 40.482 VHL 6.363
LNCH AZNTH LNCH TINE

9O.OO 6 18 0

90.00 22 21 15

1(30.OO 7 47 46

100.00 23 34 10

110.OO 9 14 46
llO.OO 0 27 33

OIFFERENTIAL CORRECTIONS
TOE-I.3722 TRA 4.9067 TC3-2.2919 BAU 1.2406

ROE .3535 RRA .2873 Re3 -.0585 KAU .01091

FOE -.3907 FRA 1.2925 RE3 o.2333 BSP 18324

6OE 1,4170 6RA 4.9152 8C3 2.2927 FSP -378

DISTANCE 58|.110

LOL 162.24 VL 23.811GAL 10.50 AZL 91.47 HCA 296.88 $44A

LOP 99.14 VP 36.657 GAP J7.36 kZP 90.67 TAL 154.54 TAP

GP -11.82 ZAL 47.81ZAP 168.O7 ETS265.32 ZAE 132.11ETE

118.13 [CC .31035 IN( 1.4723 VI 30.043

91.43 RCA 81.47 APO 154.79 V2 35.225

190.68 ZAC 167.93 ETC 16.04 CLP J78.37

OLA 15.40 RAL 115.55 RAO 6568.6 VEL 12.722 PTH 2.31 VHP 11.310 0PA 12.63 RAP 98.23 £CC 1.6662
L-I TIME INJ LAT |NJ I.CNG INJ RT A_ INJ AZNTH INJ TIN(: PO CST TIN INJ 2 LAT INJ 2 LONG

2889.34 -28.31 88._ _55.78 89.54 7 6 9 _Y_89.3 -28.08 79.70

4533.48 10.59 190.81 346.57 63.58 23 36 48 3933.5 6.95 184.O1

2599.85 -29.89 67.06 355.78 90.57 8 31 6 1999.8 °29.49 58.28

4298.21 11.99 172.78 345.84 62.41 24 45 48 3698.2 8.20 166.04

2327.62 °34,O4 46.22 355.61 93.38 9 53 34 1727.6 -33.19 37.08

4143.20 15.61 158.94 343.76 59.20 1 36 38 3543.2 11.41 152.35

HI0°CGUR,T_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

_T 5571.1SGR 423.0 SG3 111.6 ST 1850.6 SR 328.4 S5 493.5

RRT .4472 R_" .4283 RI"F .9494 (RT -.4648 CRS .4995 CST -,9988

5587.1 R23 .0020 R15 .9494 LSA 1921.4 MSA 290.0 SSA 13.5

_1 5574.3 5(;2 378.1 THA 1,95 ELI 1857.1 EL2 289.7 ALF 175,J7

LAUNCH 0ATIr MAR 3 1969 FLIGHT TIN( _02.00 ARRIVAL 0ATE SEP Zl 1969

H_LI(XENTRIC CONIC

RL 148.31 LAL .00 L(_ 162.24 VL

RP 107.56 LAP 1.49 LOP 102.37 VP

RE 205.508 GL -6.40 GP -11,63 ZAL

PLAMETOCENTRIC CONIC

C3 46.232 VHL 6,799

LNCH AZNTH LN(H TINE

90.00 6 34 41

gO.OO 22 21 30

1OO.OO B 3 48

1OO,OO 23 35 5

110.00 9 29 24

110.00 O 29 54

DIFFERENTIAL CORRECTIONS

TDC-1.5889 TRA 5.3878 TC3-1.9596 8AU 1.2115
ROE .3661RRA .2986 RC3 -.0463 FAU .00959

FOE -.4253 FRA 1,3600 FC3 °.1796 6SP 18235

BOE 1.6305 8Rk 5.3961BC3 1.9601FSP -367

0ISTAN(E 585.686

25.770 GkL 11.60 AZL 91.72 HCA 300.12 SMA 117.91 £CC .32280 INC I .7203 Vl 30,043

36.635 G4P 18.17 AZP 9(3.86 TAL 153.08 TAP 93.20 RCA 79.85 APO 155.97 V2 35.132

45.70 ZAP 168.11 £TS 260.92 Z_ 152.07 £TE 190.48 ZAC 165.62 ETC 15.14 CLP 177,50

0LA 14.50 RAL 117.67 RAO 6568.7 VEL 12.946 PTH 2.36 VHP !1.792 0P4 12.80 RAP 100.61 ECC J.7609

L°I TIN[ INJ LAT INJ LONG INJ RT A_ INJ AZl4TH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

2890.72 °28.31 88.46 .07 89.49 7 22 52 2290.7 -28,08 79.80

4598.99 12.34 194.63 350.73 64.40 23 38 9 3999.0 8.99 187,74
2603.36 -29.69 67.32 .07 90.43 B 47 11 ZD03.4 -29.51 58.54

4361.59 13.96 176.46 350.02 63.30 24 47 47 3761,6 10.26 169.62

2333.49 -34.07 46.83 359.92 93.01 IO B 20 1735.5 °33.27 37,68

4202._ 17.64 162.32 347.96 60.23 I 39 56 3602.2 13.55 155.60
MI0-GOURSE E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

_T 5557.4 _ 408.3 ,%3 108.9 ST 1943.7 ,T_ 318.2 SS 514.1

RRT .4291RRF .4129 RTF .9537 CRT -.4902 CR5 ,5160 CST -.9992

5572.3 R_3 .0020 R13 .9537 LSA 2016.7 HSA 276.6 5SA 12,8

_1 35_0.| _1_2 _8.6 THA 1.81 ELI 1950.1 EL2 276.4 ALF 175.32

LAUNCH OATE NAR 3 1969 FLIGHT TIME _04.00 ARRIVAL OATE 5EP g3 1969

H_LIOCENTRIC CONIC

RL 148.31LAL .00

RP 107.54 LAP 1.66

RC L_07.111GL -6.83

PLAN[TOCENTRIC CONIC

C3 33.059 VHL 7.284

LNGH A2_ITH LN(J4 TIN[
gO.OO 6 49 31

90.00 22 21 32

100.00 8 18 23

1(70.00 23 36 J

110.(30 9 42 43

110.(30 0 32 4
O_FFERENTIAL CORRI_CTION$

TOE-1,8218 TRA 5.89_0 TC3°1.6592 8AU 1.1772

ROE .3797 RRA .3074 RE3 -.0358 FAU .00832

FOE °.4614 FRA 1.4311 re3 -.1357 BSP 18277

_OE 1.8609 eRA 5.9060 BE3 1.6596 FSP °359

OISTANC£ 390.047

LGL 162.24 VL 25.731 GAL 12.78 AZL 91.g9 HCA 303.35 SNA 117.69 ECC .33660 IN(: 1.9833 Vl 30.043

LOP 105.61 VP 36.613 GAP 19.O_ AZP 91.09 TAL 151.69 TAP 95.05 RCA 78.08 APO 157.31 V2 35.238
GP -11.45 ZAL 43.75 ZAP 168.0_ ET$ 236.39 Z_E 131.99 ETE 190.28 ZAC 163.34 ETC 14.50 CLP 176.59

0LA 13.66 RAL 119,62 R_D 6568.9 V[L |3.207 PTH 2,41 VHP 12.326 OPA 12.91 RAP 102.96 ECC 1.8732

L-I TINE INJ L_T JNJ _ JNJ RT A_: ZNJ AZNTH INJ TZNE PO (ST TIM INJ 2 LAT INJ 2 LONG
2895.95 -_8,31 88.84 4.28 89.30 7 _8 7 2295,9 -28.11 _0.18

4662.47 14.38 198.38 354,84 65.34 23 39 34 4062.5 10.93 191,40

26J0.44 -29.89 67.85 4.28 90.16 9 I 53 2010.4 -29.55 59.06

4423.21 15.81 180.10 354.15 64.30 24 49 44 3823.2 12.22 173.14
2346.43 -34.10 47.68 4.17 9_.51 I0 21 52 1746.4 -33.58 38.52

4259.99 19.56 165.70 3_2.|3 61.39 I 43 4 3660.0 15.59 138.83

HID°COUR_ EgECUTION ACCURACY ORBIT DETERNINATICN ACCURACY

SGT 5539.9 SGR 392.2 $63 106.3 ST 2027.4 SR 307.9 SS 535.2

RRT .4077 RRF .3942 RI"F .9582 CRT -.5142 CRS .5329 CST -,9995

SG_ 5553.8 R_3 .0021 R13 .958_ LSA 2102.8 HSA 263.3 SSA 12.1

5GJ 5542.2 SG2 358.0 THA | .66 ELi ?033.6 ELI 263.2 ALF ! 75.46

7051



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-695

LAUNCH DATE MAR 3 1969

HELIOCENTRIC CONIC

RL 148.3| LAL ,0_

RP J07.53 LAP |.82

RC 208.690 GL -7.25

PLANETOCENTRIC CONIC

C3 61.X96 VHL 7.823

LN04 A?NTH LNC_ TINE

90.00 7 3 34

90.00 22 22 17

100.00 8 31 36

100.OO 23 36 57

IJ0.00 9 54 53

110,00 0 54 5

FLIGHT TIN[ ZD6.00 ARRIVAL 0ATE SEP Z5 1969

OISTAkCE 594.147

LOL 162.24 VL 25.692 GAL 14.07 AZL 92.27 HCA 306.59 SMA 117,49 ECC ,35195 JNC 2.2708 Vl 30.043

LOP lOB.B6 VP 36.591 GAP L_10.05 AZP 91.35 TAL 150.58 TAP 96,97 RCA 76.14 APO 158.83 vz 35.243

GP -11.28 2AL 41.98 ZAP 167.91 ET$ 251.77 ZAE 131.67 ETE 190,08 ZAC 161.10 ETC 14,05 CLP 175.64

OLA 12.90 RAL 121.39 RAO 6569.1 VEL 13.511 PTH 2.47 VHP 12,921 0PA 12.98 RAP 105.28 ECC 2.0071

L-I TIN[ INJ LAT INJ LO_ INJ RT A_ INJ AZNTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

2904,60 -28.30 89.47 B.38 88.98 7 51 59 2304,6 -28.14 80.6!

4723.81 16.09 202.08 356.90 66.38 25 41 1 4125,8 12.76 194.98

2620.72 -29.89 68.61 8.40 89.75 9 15 16 2020.7 -29.61 59.82

4482.93 17.34 163.£9 358.22 65.40 24 51 40 3882.9 14,O7 176.61

2360.11 -54.14 48.75 8.33 91.88 10 34 13 1760.1 -35.50 39.57

4316.31 21.36 169.1_ 336.23 62.63 J 46 ! 3716,3 17.52 162.04

DIFFERENTIAL CORRECTIONS NI0-O3L/R_E E_CUTION ACCURACY

702-2.0670 TRA 6.4455 TC3-J.3855 BAU 1.1337 103.7

ROE .3949 RRA .3133 RC3 -.0266 FAU .00701 RRT .382? _ .37L_ RTF .9626
rOE -.4982 FR4 1.5079 FC_ -.0_2 BSP 18284 t_ 55_0.3 R23 .0024 RI3 ._26

6DE 2.1043 8R4 6.4531 BC3 |._58 FSP -35I _GI 5519.6 SG2 346._ THA 1.50

LAUNCH DATE MAR 3 1969 _LI_.IT TINE 208.00

HCLIO_ENTRIC CONIC 0ISTANCE 397.927
RL 148.5i LAL .O0 LCI. 162.24 VL 25.635 GAL 15.48 421. 92.38 HE4 _O9.83 SHA

RP 107.51 LAP 1.98 LOP 112.10 VP _15.569 GAP 21.15 AZP 91.65 TAL 149.16 TAP

RE 210.244 GL -7.GO GP -11.13 ZAL 40.37 ZAP 167.66 ETS 247.10 ZAE I31.70 ETE

PLAN_TOCENTRI( CONIC

C3 70.939 VHL 8.423 OLA 12.20 RAL 122._ RAO 65_.4 _EL J_.867 PTH 2.53 VHP
LNO4 A2NTH LNO4 TINE L-I TINE INJ LAT INJ _ INJ RT A_ INJ AZI_4TH INJ TII4_

90.OO 7 13 54 2916.30 -28.26 gO.3_ 12._ 88,35 8 4 30

90.00 22 22 44 4782.84 17._ 205.69 2.87 67._O 23 42 27

100.OO 8 43 _9 26_3.B3 -L_9.88 69.59 I2.4I 89.24 9 27 23

100.O0 2_ 37 50 4540.54 19.14 187,_ 2.22 66.59 24 53 3l

llO.O0 JO 5 49 2376.21 -34,17 _0.01 12.40 91.14 10 45 25

110.OO O 35 55 4_70.93 23.03 172,44 ._ 64.01 I 48 46

DIFFERENTIAL CCRRECTI_dS NJ0-_ EXECUTION 4CCURACY

T02-_.3_62 TRA 7.03_o0 TC3-I.1377 _AU 1.079! 5GT 5491,6 _ 357.3 _3 |01.3
ROE .4116 RRA .31_5 RC3 -.0189 FAU .00563 ART .3533 RRF .3458 R7F ,9671

_OE -.5361FRA 1.591_ FC3 -.0689 BSP 18270 S_ 5303.2 R23 .0031 R13 .9671

BDE 2.3624 E_A 7.0451 B(3 |.1378 _SP -342 SGJ 3493,1 SG2 5_4.2 TH4 I .3_

ORBIT DETERN|NATION ACCURACY

ST 2099.3 S_ 297.7 SS 556.7
CRT -.5363 CRS .5491 CST -.9997

LSA 2J77.8 HSA 250,6 554 11.4

ELI 2105.4 EL2 250.5 ALF 175.59

ARRIVAL OATE SEP 27 1969

117.29 ECC .36907 JN_ 2,5815 VJ 30,043

98.99 RCA 74.00 APO 160.57 v2 35.246

189.88 Z4C 1_8.90 ETC 15,67 CLP 174.65

13.585 0PA 12.99 RAP 107.55 ECC 2.1675
PO CST TIN INJ 2 LAT INJ 2 LONG

2316.3 -28.18 81.66

4182,8 14.46 198.48

2035,8 -29.67 60.79

_940.5 15,80 180.01

1776.2 -33.63 40.80

]770.9 J9.34 165.24

ORBIT 0ETERNINATION ACCURACY

ST 21_O.0 _R 287.7 $S 579.1
CRT -.5573 (R$ .5653 (ST -.9998

LSA 2242.1 _S_ 238.2 SsA 10.8

ELl 2166.1 EL2 238.2 ALF 175.70

LAUNCH DATE NAR 5 1969

I-_L_O_ENTRIC CONIC

RL 148,31 LAL .00

RP 107,50 LAP 2.14

RC 211.773 GL -7.90

PLANI_TOCENTRIC CONIC
C3 82.673 VHL 9.092

LNCH A?HTH LN(H TIN[

9O.OO 7 26 52

90.00 22 23 11

100.OO 8 54 4

10(3.O0 23 38 40

110.00 10 15 34

110.O0 O 37 35

FLIGHT TIM(: 210,00

DISTANCE 601.312

LOL 162.24 VL 25.619 GAL 17.03 *?L 92.92 P,CA 313.06 S_A

LOP 115.34 VP 36_48 GAP 22,_8 A?P 9_.GO TAL 148.06 T4P

GP -10'99 ?AL 38.94 Z4P 167,30 ETS 242.44 ?_E 131,47 £T£

ARRIVAL D4TE SEP 29 1969

117.10 EEC .58824 INC 2.9250 Vl 30.043

101.12 RCA 71.63 4PO 162.56 v_ 35._52

189.67 Z_C 156.75 ETC 13.39 CLP 175.60

0LA 11.58 RAL 124.42 RA0 6569.6 V_L 14,284 PTH 2.60 VHP

L-I 7114_ INJ LAT INJ LONG _NJ RT _ INJ 42547H INJ TIP_

2930.65 -28.25 91.38 t6.24 88.03 8 15 45

4839.34 19.10 209.22 6.75 68.69 25 45 50

2649.42 -29.86 70.74 16.29 68.65 9 38 13

4595.80 20,59 190.68 6.11 67.84 24 55 16

2394.41 -34.18 51.43 16.34 90.30 10 55 28

4423.58 24._6 175.76 4.26 65.44 I 51 19

DIFFERENTIAL CORR1ECTION$ NIO-cOURS_ E_CUTION 4CCUR4CY
TDE-Z.5984 TRA 7.6779 TC3 -.9131B_U 1.0093 SGT 5461.6 SGR 53_.7 _63 96.9

ROE .4305 RRA .3134 R(5 -.0124 FAU .00415 RRT .5183 RRF .314_ R7F .9714

FD£ -.57_0 FRA 1.6839 FC3 -.0435 BSP 18161 S_ 3472.1 1_3 ,0041R|3 .9714

BOE 2.6338 _A 7.6843 BC3 ,9132 FSP -353 ,_v| 5462.6 _2 321.0 THA I .15

FLIGHT TINE 212.00LAUNCH DATE MAR 3 1969

14.3310PA 12.97 R4P 109.77 £CC _.3606

PO CST TIH INJ 2 LAT INJ Z LONG

2530.7 -28.23 8_.7J

4239.3 16.03 201.88
2049.4 -29.75 61.94

3995.8 17.41 183.33

1794.4 -35.76 42.Z1
3825.6 21.04 168.38

ORBIT DETERMINATION 4CCURACY

ST 2208.8 _ 277.9 55 602.6

CRT -.5775 CRS .5813 CST -.9998

LSA 2295.2 _SA 226.3 SSA 10.2

ELl 2214.7 EL2 226.3 _LF 175.80

4R_IVAL DATE OCT I 1969

H_LIOCENTR!C CONIC DISTANCE 604.L_0

RL 148.31 LAL .00 LOL 162.24 VL 25,585 GAL 18.74 kZL 93.30 HCf 316.30 SHA

RP IO7.49 LAP 2.28 LOP 118.59 VP _6.327 GAP 23.77 AZP 92.39 TAL 147.10 TAP

RC 213.276 GL -8.15 GP -10.85 ZAL 37.68 ZAP 166.82 ETS 237.82 2AE 131.17 ETE

PL4N_TOC_NTR_C CONIC

C3 _5.899 VHL 9.844 DLA 11.02 RAL 125.68 RA0 65£9.9 VlEL 14.773 PTH 2.67 VHP

LNO_ AZMTH LN_H TIME L-I TII,_ JNJ LAT
90.00 7 36 29 2947.35 -28.21

90.00 22 23 36 4893.02 20.39

100.O0 9 3 21 2667.16 -29.85

100.(30 23 39 25 4648.42 21.91

I10,00 10 24 7 2414.41 -34,18

110.OO 0 39 4 4473.93 25,94

DIFFERENTIAL CORRECTIONS

TD_-2.8932 TRA 8,3706 TC3 -.7139 _AU .9249

ROE .4514 RRA ._055 RC3 -.0074 FAU .00257

rOE -,6172 FRA 1.7848 FC3 -.02_0 6_P |81_

80E 2.9282 [_'_ 8.3761 BE3 .7140 FSP -326

116.92 ECC .40978 IN_ 3.3026 v! 30,043

103.40 RCA 69.01 4PO 164.83 V2 35.255

189.44 2AC 154.67 ETC 13.18 CLP 172.49

15.174 OPA

INJ LONG INJ RT AS(: INJ AZMTH INJ 71ME

_,39 19.94 87.42 8 25 36

212.63 10.48 69.91 23 45 9

72.0_ 20.01 87.94 9 47 48

194.03 9.87 69.14 24 56 53

52.99 210.13 89.37 II 4 22

179,0_ 8.09 66.92 I 53 37

MID-CO.AI.f_EXlEEUTION ACCURACY

SGT 5426.8 gGR 319.5 ,%3 96.6

RRT .2732 RRF .2742 R1T .9756

SG6 5436;2 R23 .005! R13 .9756

SGJ 5427.5 _2 _07.1THA .93

12._0 RAP 111.92 £CC 2.5947

PO CST TIM INJ 2 LAT INJ 2 LONG

2_4_r.] -_.27 83.93

4293.0 17.47 205.17

2067.2 -29.80 63,26

4048.4 18.87 186.55

1814.4 -55.89 45.76

3873.9 22.59 171,46

CI_IT DETERMINATION ACCURAC_

ST 2248.3 ,_ 268,3 SS 628.6

CRT -.5993 CRS .5996 CST -.9999

LSA 2540.1MSA 214.3 554 9.6

ELI 2254.1 EL2 214.2 ALF 175.87

Z052



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, 1968-69 J

LAUNCH OAT[ MAR 3 1969 FLIGHT TIME 2J4.00 ARRIVAL GATE OCT 3 1969

HELIC_ENTR[C CONIC

RL |4B.3J LAL .00 LOt. 162.24 VL

RP 107.48 LAP ?.42 LOP |21.84 VP

RC 214.754 GL -9.37 GP -10.73 ZAL

PLAP._.TOCENTRIC CONIC

C3 JJ4o277 VHL 10.69(3

LNCH AZMTH LNCH TIME

90,OO 7 44 43

gO.DO 22 23 57

I00.00 9 JI 19

IOO.OO 23 40 3

fAD.DO lO 31 28

lJO.OO 0 40 19

DIFFERENTIAL CORRECTIONS

TGE-3,Z08Z TRA 9.1260 TC3 -.5364 BAU ,8195

ROE .4752 RRA .2907 RE3 -,OO35 FAU .00078

FOE -.662_ FRA J.8972 FC3 -.0059 BSP IB089

BOE 3.2432 8RA 9.1306 BC3 .5364 FSP -318

DISTANCE 606.464

25.552 GAL 213.65 AZL 93.73 H(A 319.53 S_A

36.507 GAP 25.33 AZP 92.84 TAL |46.30 TAP

36.60 ZAP 166.2! ETS 233.27 ZA£ 130.78 ET£

116.75 ECC .43407 INC 3.7301 v! 30.043

105.84 RCA 66.D7 APO 187.4_ V2 35,258

189.20 ZAC 152.67 £TC 13.01CLP 171.28

0LA I0.54 RAL 126.75 RAD 6570.2 VEL J5.350 PTH 2.75 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

2966.04 -28.|4 93.96 23.44 86.74 8 34 9

4943.53 21,33 215.89 14.O4 71.16 23 46 21

2686.77 -29.77 73.52 23.54 87.I7 9 56 5

4698.04 23.07 197.26 13.47 70.45 24 58 21

2435,94 -34.15 54.67 23.74 88.38 1! I2 4

4521.65 27.18 182.17 11.77 68.42 I 55 40

MID-COURSE EXECUTION ACCURACY

SGT 5387.5 SGR 30_.1SG3 94.5

RRT .2221RRF .2243 RTF .9795

5395.9 R23 .0062 RJ3 .9795

5(,1 5387.9 5(,2 Z92.5 THA .71

16.132 OP4 12,81 RAP 113.96 £CC 2.6607

PO CST TIM INJ 2 LAT INJ 2 LONG

2366.0 -28.30 65.30

4343.5 18.76 208.31

2086.8 -29.85 64.71

4098.0 20.20 189.64

1835.9 -34.00 45.43

3921.6 24.00 174.45

OR81T OETERNINATION ACCURACY

ST 2277.2 SR 259.1 SS 657.!

CRT -.6220 ERS .6193 CST -.9999

LSA 2375.6 MSA 202.5 SSA 9.1

ELI 2283.0 EL2 202.4 ALF 175.92

LAUNCH DATE MAR 3 1969 FLIGHT TIME 216.00 ARRIVAL OATE OCT 5 1969

HELIOCENTRIC CONIC

RL I48.31 LAL .00

RP 107.48 LAP 2.55

RC 218.204 GL -8.54

PLAMETOC[NTRIC CONIC

C3 135,685 VHL 11.648
LNO-4 AZMTH LNCH TINE

90.00 7 51 3I

gO.O0 L_Z 24 13

IGO.OO 9 17 53

JOO.OO 23 40 33

110.OO 10 37 32

JlO.O0 0 41 19

01STANCE 607.935

LCL 162.24 VL 23.523 GAL 2_.80 AZL 94.22 /4_ 322.77 S_A II8.59 ECC .48158 INC 4.2J83 V! 50.043
LOP I23.09 VP _.488 GAP 27.I5 AZP 93.36 TAL J4§.71 TAP 108.48 RCA 62.78 APO |70.40 V2 35.259

GP o10.60 ZAL 35,71 ZAP 165.45 ETS LP'28,84 ZAE J_0.28 ETE 168.95 ZAC 150.77 ETC 12.90 CLP 169.98

OLA 10.14 RAL 127.64 RAO 6570.5 VEL 16.032 PTM 2.83 VHP 17.226 DPA J2.70 RAP 115.94
L-! Tll_ INJ LAT INj LONG INJ RT A_ INJ A214TH INJ TIME PC) (ST TIM INJ 2 LAT

2986.52 °28.06 95.45 26,73 85.99 8 41 18 2386.5 -28.32

4990.47 L_Z,53 218.97 17.39 7_,38 23 47 24 43_0.5 19.9I

2707.98 -29.69 75.09 26.85 86.35 JO 3 J 2108.0 -29.88
4744.24 24.09 200.31 16.84 71.75 24 59 37 4144.2 21.37

2458.74 -34.09 56,45 27.14 87.32 J1 |8 3] 1858,7 -34.09

4566.25 28.26 185.19 15.22 69.91 I 57 25 3966.2 25.26

OIFFERENTIAL CCRRECTICNS MIO-CCUR,_:._ EXECUTION ACCURACY

TDE-3.5481 TRA 9.95_5 TC3 -.3789 BAU .6874 ,%T _343.5 SGR 280.9 SG3 92.4

ROE .5024 RRA .2672 RC3 -.O009 Fl_J-.O013I RRT .1563 RRF .J614 RTF .9831

FOE -.7108 FRA 2.02"L_9 FC3 .0083 85P |BOLT SG8 5350.9 R23 .0074 RI3 ,9831

80£ 3.5818 BRA 9.9560 BC3 .3789 FSP -3f2 .T_J 5343.7 .5(,2 277.4 THA .47

ECC 3.2330

INJ 2 LONG

86.79

211.27

66.29

192.57

47.20

177.30
CRSIT 0[TERMINATION ACCURACY

ST 2295.4 SR 250.4 SS 666.6

CRT -.6461CRS .6409 CST -.9999

LSA 2402.0 MSA 190.8 SSA 8.5
ELI 23OI.2 EL2 190.6 ALF |75.94

LAUNCH 0ATE MAR 3 1969 FLIGHT TIME 218,00 ARRIVAL 04T£ OCT 7 1969

HELIOCENTRIC CONIC DISTANCE 608.386

RL 148.3i LAL .00 LOL |62.24 VL 25.495 GAL 25.22 AZL 94.78 HCA 326.00 SMA

RP 107.4T LAP 2.87 LOP J28.34 VP 38.470 GAP 29.22 AZP 93.97 TAL 145.37 TAP
RE _]7.629 GL -8.69 GP -10.48 ZAL 35.03 ZAP 184.52 ETS 224.52 ZAE 129.66 ETE

PLAMETOCENTRIC CONIC

C3 182.308 VHL 12.740 OLA 9.82 RAL 128.32 RAD 6570.8 VI[L 16.841 P7H 2.91 VHP J8.484 OPA 12.58 RAP 117.77 ECC 3.67JJ

LNCH _NTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 56 48 3008.61 -27.94 97.O6 29.75 85.20 8 46 56 2408.6 -28.31 86.4!

90.00 22 24 22 5033.33 23.39 221.82 20.45 73.57 23 48 16 4433.3 20.9J z14.02
too.oo 9 22 59 2730.84 -29.58 78.76 29.90 85.48 I0 8 29 2130.6 -29.89 67.97

1OO.OO 23 40 52 4788.53 24.98 203.15 19.94 73.00 25 0 39 4186.5 22.40 195.29

IIO.OO 10 42 14 2482.63 -34.00 58.31 _0.28 88.23 11 23 37 1882.6 -34.15 49.07

110.OO 0 42 2 4607,31 29.18 1_8.03 18.41 71.36 I 58 50 4007,3 26.36 179.98

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0£-3.9{]57 TRAIO.8628 TC3 -.2398 BAU .5|98 SGT 5295.2 S(,R 262.8 SG3 90.5 ST 2301.8 5R 242.3 $5 724.4

ROE .5340 RRA .2329 RC3 .01307 FAU-.O0_3 RRT .0748 RRF ,0825 RTF .9864 CRT -.8714 CRS .6641 CST -.9999

FOE -.7832 FRA 2.1854 ¥C3 .0205 8SP 17847 SG8 5301.7 R_3 .0086 RI3 .9864 LSA 2418.5 HSA J79.4 SSA 7.9

60£ 3.9421 BRAJ0.8651 BE3 .2396 FSP -504 S_1 5295.3 562 261.9 THA .2| ELI 23(]7.5 EL2 179.1 ALF 175.93

118.45 ECC .49276 INC 4.7849 V! 30.045

I11.37 RC4 59.07 APO 17_.83 V2 35._60

188.66 Z_C 148.99 ETC 12.82 CLP 166.55

LAUNCH OATE MAR 3 1969 FLIGHT TIME LP_O.O0 ARRIVAL DATE OCT 9 1969

HELIOCENTRIC CONIC

RL |48.3l LAL .O0

RP 107.47 LAP 2.79

RC _19.026 GL -8.79

PLANETOCENTRIC CONIC

C3 195.737 VHL 13.991

LNCH AZMTH LNCH TIME

90.00 8 0 23

90 .O0 22 24 22
100.OO 9 28 27

113(3,O0 23 40 59

]I0.OO 10 45 25

110.OO O 42 26

OIFF£R[NTIAL CORRECTIONS

T0£-4._9710 TRAil,8565 TC3 -,||_0 BAU .31|4

ROE .5710 RRA .I848 RC3 ,0012 FAU-.OO688

FOE -.82L_0 FRA 2.3255 FC3 .0304 B_= J7766

BOE 4.3347 _RA11.8979 BE3 .JJ_ FSP -298

OISTAN_ 607.518

LO. 162.24 VL 25.472 GAL 27.98 AZl. 95.46 HCA 329.23 SMA 116.32 ECC .52826 INC 5.4550 Vl _1.O43

LOP 131,59 VP _k_.454 GAP 31.6_ _ZP 94.69 TAL J45.35 TkP Ij4.57 RCA 54.87 APO 177.77 V2 35.26J
GP -10.35 ZAL 34.58 ZAP 163.4| ETS L_Z0.35 ZA£ J28.88 ET£ 188.35 ZAC 147.36 ETC J2.79 CLP 166.96

OLA 9.60 RAL 128.77 RAO 6571.1 VI[L 17.806 PTH 2.99 VHP 19.940 OPA 12.46 RAP IJ9.44 £CC 4.2213

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3032.20 -27.78 98.77 32,45 84.35 8 50 55 2432.2 -28,29 90.14
5071.54 24.10 224.39 23.18 74.67 23 48 53 4471.5 21.76 218.50

27_4.63 -29.44 78.53 3_.64 84.55 10 12 21 2154.6 -29.88 69.76
4824.34 25.69 205.73 LPZ.70 74.J7 25 I 24 4224.3 23.27 J97.78

2507.48 -33.87 60.24 33,|I 85.09 I| 27 J3 1907,5 -34.J8 5J.0J

4644.25 2e._6 1_,63 21.26 72,71 | 59 50 4044.3 27.30 I82.44

MI0-C.CUR_E EX_CUT;ON ACCURACY ORBIT 0ETERMINATION ACCUR4CY

._GT 5_40.1 _ 246.| SG3 88.7 ST 2297.7 SR 235.0 SS 765.Z

RRT -.0268 RRF -.0IT0 RTF .9892 CRT -.6992 CRS .6903 CST -.9999

S_8 5245.9 R23 -.009_ RJ3 -.9892 LSA 2427.3 MSA 168.0 SSA 7.3

._GI 5240.1 _,2 246.0 THA i79.93 £L1 2]03.6 £L2 167.8 ALF 175.69

2053



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH OATE HAR 4 1969

I-_LIOCENTRIC CONIC

RL 148,35 LAL .00

RP 108.60 LAP .J7

RC 64.032 GL .69

PLAN(TOCENTRIC CONIC

C3 46.618 VHL 6.828

LNO-I ATMTH LNCH TIE

90.00 O 30 57

90.00 12 46 5

1130.00 I 52 50

lOO.OO 14 6 _3

I]0.O0 3 2 18

II0.O0 15 13 54

FLIGHT TIE 70,00

DISTANCE |99,]47

LOt. 163.25 VL 28.563 GAL -12._4 A_L 89.83 HCA 90,3_ SMA

LC_° 253.57 VP 38.349 GAP -6.14 AZP 90.00 TAL 235.67 TAP

GP 22.87 ZAL 161.9| ZAP 42.11ETS 3]4.99 ZA£ 149.96 ETE

DLA 1.|5 RAL .94 RAO 6568,7 VEL 12.96| PTH 2.36 VHP

L-I TIN[ IN| LAT IN| LONG IN| RT A._E IN| A2_4TH |NJ TIHE
2460.74 -24.68 57.70 237._2 104,34 J |1 58

5033.Z5 23,39 221.81 236.47 73,56 14 9 58

2196.63 -25.g9 37.89 236.94 105.3| 2 29 26

4772.59 24.68 202.21 236,03 72.58 15 26 26

1979.17 -29.52 20.19 235,74 108.07 3 35 |7

4562.82 28.18 184.96 234.71 69.79 16 29 57

DIFFERENTIAL CORRECTICN5

TOE -.1678 TRA -.3780 TC3 .2256 BI_J .2081

ROE -,3213 RRA .3622 RC3 .246! FAU .07082
FOE -,7026 FRA -.8693 FC3oI,31SO BSP 1500

BDE .3625 6RA .5235 BC3 .3338 FSP -482

LAUNCH OATE MAR 4 1969

ARRIVAL CATE HAY 13 J969

|36.3A ECC .22882 IN( .167J Vl 30.035

325.99 RCA 105.14 APO 167.54 VZ 34.894

40.01ZAC |19.98 ETC 149.36 CLP -36.38

5.799 DPA 32.95 RAP ZS.BZ ECC 1.7674
PO CST TIM IN| 2 LAT |NJ 2 LONG

1860,7 -22.47 49.73

4433,3 20,91 2J4.0!

1596,6 -23.64 29.88

4172.6 22.07 194.39
|379.2 -26.77 12.08

3962.8 25.16 177.08

HELIO(ENTRIC CONIC
R1. ]48.35 LAL .00

RP 108,64 LAP -.O2

RC 66,131GL -,O9

PLANETOCENTRJC CONIC

C3 45.737 VHL 6.763
LNCH A2_ATH LNCH TIHE

90,00 O 37 6

90,00 J2 39 9

100.00 J 58 34

100.00 14 0 22
110.00 3 7 6

NI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SBT 464.1S_ 527,3 $63 175.1 ST 170.2 SR 284.8 SS 316.2

RRT ,I842 _ -.6238 RTF -.2539 CRT .6061CRS -.7702 CST -.9620

SGB 702,5 R_ -.1095 RJ3 -.6302 LSA 427.6 HSA 163.4 SSA 24.2

_I 549.2 _2 438.0 THA 62.40 EL| 307.1 EL2 125.6 ALF 65.79

FLIGHT TINE 72.00 ARRIVAL DATE HAY 15 1969

110.OO 15 B 20

DIFFERENTIAL C_RECTION$ NI0-CCUR_ £XECUTICN ACCURACY

TOE -.1707 TRA -.397_ TC3 .2058 BAU .2|35 SGT 460.0 SGR 558.8 ,SG3 194,2

ROE -,2960 RRA .31_03 RC3 .2820 FAU ,07732 RRT ,1323 RRF -,6717 RTF -.|725

F0E -.8140 FRA -.957I FC3-1.4636 BSP 1376 SGB 723.8 R23 -.0759 R13 -.6727

80E .3417 6RA .5499 BC3 .3491 FSP -546 SG! 568,0 SG2 448.6 THA 72.97

0ISTANCE 205.815

LQ. 163.25 VL 28.622 GAL -12.12 AZL 90.0_ PiCA 93.50 StAA |36.8| ECC .225fl9 INC .0]56 Vl 30,035

LCP 256.75 VP 38.383 GAP -5.40 ATP 90,[]0 TAL 236.44 TAP 329.94 RCA 105.95 APO 167.67 v2 34.883

GP 24.30 ZAL I62.37 ZAP 46.L:_ [T$ 337.15 ZAE 150.20 ETE 45.20 2AC 1|8.39 ETC 149.39 CLP -40.61

OLA .27 RAL .84 RAO 6568.7 VEL 12.927 PTH 2,36 VHP 5.500 OPA 33.82 RAP 24.04 ECC 1.7527
L-i T_NE INJ LAT INJ _ INJ RT A.f_ IN| A214TH IN| TII_ PO (ST TIH IN| 2 LAT IN| 2 LONG

2428.56 -24.I2 55.51 236.53 105.30 I 17 34 1828.6 -21.79 47,61

5055.74 23.81 2_._ 236.33 74.21 I4 _ 25 44_5,7 21.42 2|5.47

2165.77 -25.42 35,78 236.13 I06.28 2 34 40 1565.8 -22.94 27,86
479_.76 2_.JI 203.64 235.92 73.22 |5 20 |6 4193.8 22.57 J95.76

I951.25 -28.92 18,24 234.88 109.07 3 39 37 1351.3 -26.04 10,24
4581.05 28.60 186.21 234,63 70,42 16 24 4| 3981.0 25.66 178.26

ORBIT DETERNINATION ACCURACY
ST 176.6 SiR 269.0 SS 348.6

CRT ,5602 CRS -.7536 CST -.9557

LSA 443,0 NSA 168,1 $SA 24.2

ELI 292.2 EL2 134.6 ALF 63.86

LAUNCH DATE HAR 4 1969 FLIGHT TIME 74.00 ARRIVAL CATE HAY ]7 J969

HELfOCENTRIC CONIC 0ISTANC£ 212.444
RL |48,35 LAL .0(3 LCL J63.25 VL 28.667 GAL -12.01AZL 900.2| HCA 96.67 SMA I37.18 ECC .2227S INC .2096 VJ 30.035

RP t08.67 LAP -.21 LOP 259.92 VP 38.407 GAP -4,70 A_P 89.98 TAL 237.05 TAP 333.73 RCA 106.62 APO |67.74 v2 34.873

RC 68.274 GL -.88 GP 25.79 ZAL I62.68 ZAP 50.50 £TS 339.50 ZAE 150.35 ET£ 51.00 ZAC 1|6.61ETC |49,5§ CLP -45,06

PLAN[TO(ENTRIC CONIC

C3 44,927 VHL 6.703 OLA -.59 RAL .84 RA0 6568.7 VEL 12.895 PTH 2.3_ VHP 5.238 OPA 34,64 RAP 22.00 [CC 1.7394
LN.O'4 AZNTH LN_H TII4_ L-I TINE INJ LAT INJ LONG INJ RT A,_( INJ A2_4TH INJ TINE PO CST TIH INJ 2 LATINJ 2 LONG

90.00 O 43 30 2397.33 -23.54 53.40 235.90 J06.2| I 23 27 1797.3 -21.10 45.58

9(3.00 12 32 46 5077.99 24.22 224.83 236.33 74.86 |3 57 24 4478.0 21.90 2_6.92

100.00 2 4 34 2135,83 -24.83 33.75 233.48 I07,20 2 40 |0 153_.8 -22.24 25.91

10(3.00 13 54 23 48|4.73 25.51 205.07 235.93 73.87 15 14 38 4214.7 23.05 197.13

llO.O0 3 12 11 1924.I9 °28.30 16.38 234.17 JJ0,02 3 44 15 |324.2 -25.31 _.48

110.00 15 3 16 4599.14 29.01 187.46 234,69 71,06 |6 19 55 _999.l 26.|5 j79.45

DIFFERENTIAL CORR[CTION5 MI0-COUR._ _XECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.J79J TRA -.4237 TC3 .1772 BAU .2199 SGT 4_9,4 _ _4.0 S_ 213.5 ST 187.9 SR 25J.2 SS 38D.6

ROE -.2681 RRA .3981RC3 .3204 FAU .08378 RRT .0_08 _ -.7152 RTF -.0624 CRT .5103 CR5 -.7296 CST -.9507

FOE -.93OO FRA-I,0391FC3°l.614fl BSP 1455 SC_ 7_.9 R_3 -,0_73 R13 -.7152 LSA 461.8 NSA 17|.5 SSA 24,_

_OE .3224 _RA .58|4 Be3 .3662 FSP -608 SG| 59_.| _C,2 4_.0 THA 84.46 ELI 277.5 £L2 146.3 ALF 60.00

LALWACH DATE MAR 4 1969 FLIGHT TII_ 76.00 ARr<IVAL OATE NA_ J9 1969

H_LIOCENTRI( CONIC OI$TAt¢E _I9,035
RL 148.35 LAL .(30 LOL 163.25 VL 28.702 GAL -Jl.gO AZ1. 90.40 H(_ 99.84 5HA I37.46 £CC .22024 INC .4015 VJ 30.035

RP 108.70 LAP -,40 LCP 263.09 VP 38,424 GAP "4.03 AZP 89,93 TAL 237.30 TAP 337.35 RCA J07.|9 APO 167.74 V2 34.862
RC 70,456 GL °1.70 GP 27.32 ZAL I62.87 Z_P 54.95 ETS 341.49 Z/_ 1_0,36 £T£ 57,36 ZAC 11A.66 £TC |49.96 CLP -49.73

PLAN_TOC_NTRIC CONIC
C3 44.182 VHL 6.647 0LA -1.44 RAL .94 RAO 6568.7 VlEL 12.867 PTH 2.34 VHP 5.012 OPA 35.40 RAP 19,70 ECC J.7271

LNOH A2'HTH LNCH TIME L-I TIME" _NJ LAT IN| L(_N_ _NJ RT ASC _NJ AZ)ITH IN| TIN[ PC) CST T_M IN| 2 LAT IN| 2 LONG

90.00 O 50 I2 2386.810 -22,9_ _I ._6 _35.4! 107.O6 I 29 38 1766,8 -20.40 43.62

90.00 12 26 52 5j0L_112 24,_ 226.33 236.45 75.52 13 51 53 45OO.1 22.37 218.37

100.00 2 IO 52 2106.57 -24.23 31,78 _34.97 108,07 2 45 59 1506,6 -21.53 24,02

100,00 I3 48 53 4835.58 2fl.90 206,50 236.07 14.53 15 9 29 4235.6 23.52 J98.50

i10,00 3 17 34 1897.76 -27.67 14.58 233.6I I10.92 3 49 12 j297.8 -24.58 6,78

110.00 14 58 40 4617,16 29.40 188,72 234.87 71.71 16 15 37 4017,2 26.62 180,64
DIFFERENTIAL CORR£CTION$ M_O-COUR_ EXECUTION ACCURACY ORBIT O£TERNINATION ACCURACY

TOE -.1914 TRA o.45_6 TC3 ,I4|I B_IAJ .2292 _T 46_.6 _;R 633.3 ,_3 233,0 ST L>02,8 SR 231,1 SS 413.7

ROE -.2367 RRA ,4157 RC3 ,_6|5 FAU .09020 RRT -.0578 RRF -.7547 RTF .0695 CRT .4494 CRS -,6939 CST -.9465

F0£-1.0fl34 FRA-|.I|60 FC3-1.7673 BSP J584 SGB 786.0 R_3 .0"_46 RJ3 -,754_ LSA 484.8 HSA |73.4 5SA 24 ,|

80E ,5044 BRA .6168 BC3 .3881FSP -676 SGI 634.6 SG2 463.9 THA 95.23 EL| 263.| £L2 159.2 ALF 53.12

2054



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-69

LAUNCH GATE MAR 4 1969 FLIGHT TIME 78.00 ARRIV,L GATE MAY ?1 1969

HELIOCENTRIC CONIC

RL 148.]5 LAL .00

RP 108.74 LAP -.58

RC 72.672 6L -2.55

PLANE TOCENTRtC CONIC

C3 43.487 VHL 6.594 CLA

LNCH AZMTH LNCH TIME L-] TIME
90,o0 0 57 13 2336.70

90.00 12 21 Z4 5127.23

]00.00 2 17 _] 2077.73
100.00 %3 43 48 4856.43

I10.00 3 23 18 1871.73

110.O0 14 54 79 4635.19

CIFFERENT[AL CL"iqi?ECTIL'_NS

TOE -.2106 TRA -.4951 TC3 .095I 8AU .7412

ROE -.2037 RRA .4)13 RC3 .4039 FAU .096{]7

FCE-l.1752 FRA-|.I785 FC3-I.gI?6 8SP I734

8C£ .2926 BRA .6566 8C3 .4149 FSP -737

CISTANCE ?25.585

LC'L 165.25 VL 28.7?6 CAL -11.79 ATL _1.60 HCA 103.01 SMA 137.66 Ice .71799 INC .597_ v] 3{3.035

LC_° 266.?6 VP 38.433 GAP -3.40 AtP 89.87 TAL 237.8(3 TAP 340.81 RCA 107.65 4P,2 167.66 V? 34.853

CP 78.87 7AL 167.92 7AP 59.5J ETS 343.75 7AE 150.13 [TE 64.19 ZAC 112.57 ETC 15{1.49 CLP -54.59

-?.2_ RAL 1.14 RAG 6568.6 VEL J?.d39 PTH ?.34 VHP 4.d?? CPA 36.09 RAP 17.I9 ECC 1.7157

INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

-2?.33 49.37 ?35.06 107.88 I 36 10 1756,7 -19.68 41.70

?4.97 ??7.85 236.69 76.19 13 46 46 4527.2 22.83 219.84

-73.61 29.87 ?34.60 108.89 ? 5Z 8 1477.7 -70.81 ??,19

?6.27 ?07.94 ?36.3? 75._0 15 4 45 4?56.4 23.98 199,88

-27.03 I2.83 233.19 111.77 3 54 30 1271.7 -23.83 5.12

?9.78 189.99 235.17 72.38 16 11 45 4035.2 27.08 181.84

MIC-COURSE EXECUTION ACCURACY L"RBIT CETERMINATIC_ ACCURACY

5/.,T 484.3 S#,R 674.9 563 751.2 ST ?24.0 SR 710.0 SS 445.4

RRT -.1908 _ -.7886 RTF ,?713 CRT .3792 CRS -.6437 CST -.9448

f_,8 830.7 R_3 .0676 RI3 -.78923 LSA 511.7 MSA 173.9 5SA 24.0

SGl 686.9 S:.,? 467.1 THA 104.72 ELI ?55.4 EL2 170.4 ALF 40.16

LAUNCH GATE HAR 4 1969 FLIGHT TIME 80.6}0 ARRIVAL GATE MAY 73 1969

HELIOCENTRIC CCNIC

RL 148.35 LAL .00

RP 108.76 LAP -.77

RE 74.919 GL -3.43

PLANE TC(ENTRIC CONIC

C3 42.831 VHL 6,_45

LNCH ATMTH LNCH TIME

90.00 1 4 37

9O.00 I? 16 17

I00.00 ? 24 30

I00.00 13 39 5
IZO.O0 3 ?9 24

110.00 14 50 41

CISTANC£ 232.097

LOL 163.25 VL ?8.740 GAL -II.68 AZL 90.80 _A I06.18 f,MA 137.77 ECC .?1595 INC .7974 Vl 30.035

LL-'__ ?69.43 VP 38.435 GAP -2.80 AlP 89.78 TAL ?37.96 TAP 344.J3 RCA I08.02 APO 167.53 V2 54.844

GP 30.42 ZAL 162.85 tAP 64.16 ETS 346.I2 ZAE I49.6! ETE 71.31 7AC II0.36 ETC 151.18 CLP -59.64

0LA -3.12 RAL 1.47 RAG 6568.6 VEL 12.814 PTH 2.33 VHP 4.668 CPA 36.69 RAP 14.50 ECC 1.7049

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AL;"MTH INJ TIME PO CST TIM ZNJ ? LA T INJ Z LL"W_AG

2306,76 -?1.69 47.41 234.82 108.66 I 43 4 1706.8 -18.95 39.81

5144.52 75.32 229.39 237.04 76,89 13 42 ? 4544.5 ?3.?7 271.32

2049.06 -?2.96 ?7.98 234.35 109.69 ? 58 39 I449.! -20,07 20.38

4877.44 26.63 _09.39 ?36.69 75,89 15 0 ?3 4?77.4 ?4.42 201.29

1845.89 -?6.36 JI.IJ 23_._ II_.59 4 0 I0 I74_.9 -23.07 3,50

4653.38 30.14 191.77 235,58 73.06 16 8 14 4053.4 27.53 183.06

CWSIT 0ETERMINATION ACCURACY

ST ?50.9 SR 188.2 SS 476.4

CRT .7897 CgS -.5708 CST -,9449

LSA 543.0 MSA 172.8 SSA 23.9

ELI 761,9 EL? 172,6 ALF 27.41

CIFFERENTIAL CORRECTIONS

TOE -.2361 TRA -.5406 TC3 .0399 8AU .2570

ROE -.1673 RRA .4445 RC3 .4470 FAU .I0177

FDE-I.2948 FRA-I.2756 FC3-?.0469 BSP 1928

806 .2894 8RA .6998 883 .4487 FSP -793

MIO-COORS_. EXECUTION ACCURACY

SET 519.7 SGR 718.0 563 268.0

RRT -.33L>0 RR$" -.8174 RTF .3746

$68 886.4 R23 .0988 RI3 -.8188

S61 753,1 SC? 467.4 THA II?.63

LAUNCH GATE MAR 4 1969 FLIGHT TIME 8?.00 ARRIVAL GATE MAY Z5 1969

HELICK_ENTRIC CCN IC

RL 148.35 LAL .00

RP 108.78 LAP -.95

RC 77.194 6L -4.36

PLANCTC)(ENTRIC CC_]C

C3 42.?08 VHL 6.497

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 I 17 27 2?76,70 -?I.03

90.00 l? II 28 5167,19 25.66

I00.00 2 31 56 2070.79 -27.79

I00.00 13 34 40 4898.82 26.97

110.00 3 35 55 1819,99 -75.68

110.00 14 47 10 467J.89 30.50

CIFFERENTIAL CORRECTIONS

T0E -.2682 TRA -.5908 TC3 -.0735 _AU ,7771

RCE -.1287 RRA .4550 RC3 .4905 FAU .10568

rOE-I.4113 FRA-I.Z570 FC3-2.I677 8.%° 2181

BOE .2975 BRA .7457 8C3 .4910 FSP -850

ClST4NCE 738.569

LL_. 163.25 VL 28.746 GAL -II.57 A7L 91.00 HCA 109.34 SMA 137.87 ECC .?1408 INC 1.0041 Vl 30.035

LL%_ ?72.59 VP 38.43? GAP -?.23 AlP 89.67 TAL 237.97 TAP 347.32 RCA 108.32 APO 167.33 V? 34.835

GP 31.95 /AL 167.64 /AP 68.85 ETS 348.61 7AE 148.77 ErE 78.52 /AC 108._9 ETC 157.02 CLP -64.83

OLA -3.97 RAL 1.80 RA_ 6568.6 VEL I?.790 PTH 2.33 VHP 4.548 CPA 37.?0 RAP 11.68 ECC 1.6946

INJ LONG INJ RT AS£ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LCW_G

45.45 734.71 109.42 I 50 24 1676.7 -18.19 37.93

230.96 ?37.50 77.60 13 37 35 4567.2 ?3.70 ???.84

26.J1 234.21 110,45 3 5 36 1420.3 -19.30 18.58

Z10.89 737.16 76.60 14 56 J9 4?98.8 24,86 202.73

9.41 737.72 II3.38 4 6 15 I??0,0 _22.29 1.90

197.60 736,10 73.76 16 5 ? 4071.9 ?7.98 184.31

MIO-CCIJRS_. EXECUTION ACCURACY L"R_IT OETERMINATIL_ ACCURACY

SET 574._ SGR 767.! 563 ?82.8 ST ?83.7 SR 166.8 SS 507.4

RRT -.4637 RRF -,84L:_3 RTF .5111 CRT .J674 CR5 -.4617 CST -.9463

,$68 954.? R'?3 ,JI98 RJ3 -.8445 LSA 579.7 MSA 170.5 SSA 23.7

SGI 832.9 S(,? 465,6 THA 119.11 ELI Z85.8 EL2 163.2 ALF 8.37

LAL_NCH CATE MAR 4 I-.969 FLIGHT TIME 84.00 ARRIVAL SATE MAY 27 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .(DO

RP 108.81 LAP -1.13

RC 79.493 GL -_.33

PLANE TOCENTRIC CONIC

C3 41.612 VHL 6.45J 0LA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 I 2'0 47 2_46,?J -?0.37
90.00 12 6 51 5190.50 25,99

100.00 E 39 51 1991.14 -71.58

I00.00 13 _ 28 4970.81 77.31
110.00 3 42 53 1793.78 -24.96

110.00 14 43 55 4690.9? 30,86

CIFFERENTIAL CORRECTIONS

TOE -.}079 TRA -.6456 TC3 -.0953 8AU .3011

ROE -.0885 RRA .4615 RC3 .5327 F_U .10896

FOE-1.5184 FRA-I.2676 FC3-?.7668 8,_ ° ?476

BOE .3703 8RA .7936 8C3 .5417 FSP -898

01STANCE 245.003

LOL 163.75 VL 28.743 GAL -11.46 AZL 91.?_ HCA 117.51 S_A 137.80 ECC .21234 INC J.2190 VI 30.035

LOP 77_.76 VP 38.4_3 GAP -J.68 AZP 89.53 TAL 237.86 TAP 35_.37 RCA I_8.54 APO 167.06 V2 34.827

GP 33.44 ZAL I62.79 ZAP 73._I ETS 35I._3 ZAE I47.60 ETE 85.58 ZAC iO5.:J ETC 157.97 CLP -7(1.12

-4.83 RAL 2.27 RA0 6568.6 VEL 17.766 PTH 2,37 VHP 4.461 CPA 37.6? RAP 8.80 ECC 1.6848

INJ LONG INJ RT A._C INJ AZMTH INJ TIME PO CST TIM IN_ ? LA T INJ ? LONG

43.49 ?_4.71 110.15 I 58 13 1646.? -17.40 36.04

23?.59 238.07 78.35 13 33 ?? 4590.5 24.13 224.41

24._3 _34.L_0 111.20 3 13 ? 1391.1 -18.51 16.7_

_I_.44 _37.7_ 77.35 14 5_ ?9 43?0.8 25.?9 204.22

7.7? 73_.67 J|4.15 4 J? 47 1193,8 r_1,48 *29

193.97 236.73 74.50 J6 ? 6 4090.9 28.42 185.61

MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 648.9 S{,R 804.8 563 294.9 ST 323.4 SR 147.8 SS 537.0

RRT -.5740 RRF -.86_3 RTF .6276 CRT .0025 CRS -.3030 CST -,9490

SGB 1033.8 R'_3 .1345 RI3 -.8659 LSA 621.6 MSA 167.0 $SA 23.5

561 9?4.6 56_ 462.5 THA 124.64 ELI 5?3.4 EL? 147.8 ALF ,08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4. 1968-69,

LAUNCH C_TE MAR 4 1969

MEL IL-wCEN TR ! C CCIN I C

RL I4_ .3_* LAL . {'J{]

RP JL9/'i.._3 LAP -] .30

RC _1.813 C,L -6.36

PLANE TCK:ENTRIC CL"_IC

C3 aJ .t]4l VHL 6,4(]6

LNCH AFHTH LNCH TIME

9G.00 I 29 42

9{3.00 J2 2 23

I00.00 2 48 L_

I00.00 33 26 26

II[I.00 3 5(1 23

110.00 14 40 52

FLIGMT TIME _16.00 ARRIVAL DATE _Y 29 1969

_ISTANCE 25!.399

LC__ 163.25 VL 28.734 6AL -11,34 AlL 91.44 HCA IJ5.67 SMA ]37,72 ECC .21{372 INC 1.4439 Vl 3{i/:35

LC# 278.92 VP 3_.409 GAP -Ill7 AZP _9.37 TAL 237.63 TAP 353.313 RCA 10_.10 APO 166.75 v2 34.82_)

6P 34.d7 ZAL 161._2 ZAP 7H.11 ETS 3_3.9_ 7AE 146.11 ETE 92.32 2'AC U.]3.54 ETC 154._0 ELF' -75.46

CLA -5.71 RAL _._3 RAC 656_.6 VEL ]2.744 PTM 2.32 VHP 4.406 CP4 37.97 RAF, 5.93 ECC ! .6754

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2214.9H -19.5_ 41._1 234._3 II0.B8 2 6 37 1615.C} -16.67 34.13

5214.76 26.32 234.29 236.75 79.15 13 29 18 4614._ 24.55 226.07

1961.29 -20.84 22.33 234.30 111.93 3 21 1 1361.3 -17.68 14.96

4943.6_ _7.64 214.06 23_I.45 76.14 14 4_4 5[] 4343.7 25.73 205.78

1767.00 -24.20 6.01 732.77 114.91 4 19 50 1167.0 -20.64 358.67

4710.73 31.Z1 195.40 237.4B 75.29 15 59 23 4110.7 2_.B7 186.98

DIFFERENTIAL CORRECTIONS

T_E -.3560 TRA -.704l TO3 -.|754 BAU .37_0

ROE -.O483 RRA .4621RC3 .5715 FAU .1107_

FCE-I.60BI FRA-1.2516 FC3-2.3357 BSP 2792

_CE .3593 BRA .fl42_ BC3 .5976 FSP -9Z7

LAUNCH DATE MAR 4 1969

HELIC(ENTRIC CONIC

RL 14B.35 LAL .00

RP IOB.B_ LAP -I.47

RC _4._3 GL -7.46

PLANE TOCENTRIC CONIC

C3 40.497 VHL 6.364

LNCH AZMTH LNCH TIPlI_

90.00 1 39 17

90.00 II 57 58

100.00 2 57 _9

100.00 13 2_ _8

liD.DO 3 58 30

110.00 14 37 57

_IFFERENTIAL CC_CTIONS

T_E -.4119 TRA -.7639

RCE -.OO67 RRA .4581

FOE-I.6B69 FRA-l._175

8OE .4170 8RA .B907

MIO-COURSE EXECUTION ACCURACY

_,t 743.3 SGR 84_.9 563 302.9

RRT -.660_ _ -.8766 RTF .707l

_B II_3,B R_3 .1460 RI3 -.BBZN

SGI I0_6.0 _Z 45B.7 THA 129.59

FLIGHT TIME BB.O0

OISTAN_E 257.758

ORBIT 0ETERM/NA TION ACCURACY

ST 370.8 SR 133.7 SS 563.4

CRT -.20_4 CRS -.0918 CST -.9524

LSA 667.7 MSA 162.6 SSA 23.3

ELl 371.9 EL_ 130.5 ALF 175.Z4

ARRIVAL DATE MAY 31 1969

INC 1.6608 VI 30._35

A_O 166.3: vz 34.813

ETC 155.08 CLP -B0.7_

LCL 163.75 VL ?B.71B GAL -11.?? AZL 9i.6_ F(A J1@.83 SMA 137.59 ECC .?09i9

LOP 282.08 VP 3_.391 GAP -.67 AZP 89.19 TAL _37.?B TAP 356.11 RCA J08.HJ

GP 36._5 ZAL I61._! ZAP 8_.58 ETS 356.85 /AE 14A.34 ETE 9d.SB ZAC 101.35

OLA -6.63 RAL 3.48 RA0 656_.6 VEL 1_,7_3 PTH ?.31 VHP 4.382 CPA 38,26 RAP 3.17 ECC 1.6665

L-I TIME INJ LAT INJ LONG [NJ RT A_ INJ A2'MTM [NJ TIME PO CST TIM INJ _ LAT INJ Z LONG

716_.64 -18.76 39.A7 _35.06 111.59 _ 15 40 1582.6 -15.6_ 37.16

5?40.36 26.63 _36.10 239.56 80.00 13 _5 19 4640.4 24.98 2?7.8?

19_O.42 -L_O.04 L_._ _34.5_ 117.66 3 ?9 39 1330.4 -16.79 J3.09

4967.8_ ?7.97 715,78 _39._B 78.99 14 45 I6 4367.B 76.16 ?07.44

1739.36 -_3.40 4.76 Z3E.gO I15.66 4 27 _9 1139.4 -19.75 357.O?

4731.64 31.56 196.93 _38,37 76.J3 1_ 56 48 4131.6 ?9.33 188.43

MI0-CCI.k_E EXECUTION ACCURACY ORBIT DETERMINATI3N ACCURACY

TO3 -.2613 BAU .35_ £,_t 853.0 _C_ 878.0 SG3 307.9 ST 475.2 SR 126._ SS 589.5

RC3 .6076 FAU .I1131 RRT -.7_44 RRF -.69_4 RTF .7681 CRT -.4427 CRS .1733 CST -.9560

FC3-2.3795 8_P 3156 _G8 1224.I R_3 .155_ Rl3 -.896A LSA 7?0.4 MSA 157.5 SSA 22.9

BC3 .6616 FSP -952 5(;1 I136.7 S(,E 454.I THA 133.86 ELI 429.? EL? lit.7 ALF 171 ,97

LAUNCH C_TE MAR 4 1969

HELIOCENTRIC CONIC

RL 14B.35 LAL .00

RP IOB._7 L}P -1.64

RE _6.508 GL -_.64

F,L_NETC_ENTRIC CONIC

C3 39.983 VHL 6.3_3

LNCH AZMTH LNCH TIME

90.00 I 49 4?

9O.00 II 53 31

100.00 3 7 23

100.00 13 I8 30

110.00 4 7 18

110.OO 14 35 5

FLIGHT TIME 90.00 JUN 2 1969

DISTANCE ?64.082

LOL 163.25 VL 26,696 GAL -11.10 AIL 91.93 HCA 121.99 SMA 137.41 ECC .?0774 VI 30.035

LOP 285.?5 vP 38,369 G_P -,ZO A/P 88.9_ TAL 736._3 TAP 35_.BI RC_ 108._7 V? 34.807

GP 37.57 /AL 160.47 ZAP 86.86 ETS 359.87 ZAE I_?.35 ETE 104.28 7AC 99.26 CLP -86.04

CLA -7.59 RAL 4.22 RAG 6568.5 VEL 17.707 PTM ?.31 VHP 4.387 CPA 38.53 RAP .47 ECC 1.65_0

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ A=_.ITH INJ TIME FO CST TIM INJ 2 LAT INJ Z LONG

2148.80 -17.97 37.36 235,42 112.30 _ _5 }0 1548.P -14,74 30.13

5?67.75 Z6.94 _38.04 ?40.50 80.93 13 ?I 18 4667.B 75.41 Z79.71

1898.16 -19,16 18.37 ?34.86 113.38 3 39 I 1298.? -15,65 11.16

4993.63 78,79 _17.63 ?AO,E4 79.91 14 41 44 4393.6 Z6.60 109.73

1710,56 -_?.53 _,47 _33.19 116.41 A 35 49 1110,6 -18.80 355.32

4753.99 31.91 19B.58 ?39.39 77.04 15 54 19 4154.0 ?9.80 190.OO

ARRIVAL DATE

INC 1.9326

APO 165.96

ETC 156.17

OIFFE_NTIAL CORRECTIONS MI0-CO_RSE EXECUTION ACCURACY ORBIT OETERMINATION aCCURACY

TOE -.4765 TRA -.8740 TC3 -,3573 BAU .36_ S,GT 975.9 ,S_R 906,0 SC..3 30_,5 ST 467,5 _ 1_8.9 SS 61_.5

ROE .O344 RRA .4474 RC3 ,6367 FAU .I1037 RRT -.7707 RRF -.9035 RTF .8113 CRT -.6606 CRS .4346 CST -.9597

FOE-I.745B FRA-I.1590 FC3-?.3688 B.SP 353_ Sf,B 1331.6 R_3 .164! RI3 -.9066 LSA 778.4 MSA 15Z.I SSA 12.5

BOE ._77B BRA .9376 Be3 .7795 FSP -958 _GI 1_53.4 _G_ A49.A THA 137.76 ELl 495.? EL? 95.3 ALF 169.71

LAUNC_ DATE MAR 4 1969 FLIGHT TIME 9_.DO ARRIVAL OATE JUN 4 1969

H_LIOCENTRIC CONIC 01STANCE 170.371

RL 14_.35 LAL .00 LOt. 163.25 VL _B.669 GAL -10.97 AZL 9_.L_0 M(A I_5.14 _WA 137.19 £CC .20635

RP 108.89 LAP -1._3 LOP Z88.41 VP 38.344 GAP ._4 AlP 68,73 TAL _36._8 TAP 1,4_ RCA I08.88

RE 8B.B77 GL -9.91 GP 38.85 ZAL 159.58 ZAP 90.9"_ ETS 2.89 ZAE 140.19 ETE 109.38 7AC 97.31

PLANETO_ENTRIC CONIC

C3 39.507 VHL 6.Z85 DLA -B.Le-I RAL 5.06 RAO 6568.5 VEL 17,68A PTH ?.30 VHP 4.4L_00PA 3_.8|

LNCH AZMTH LN_H TIM£ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A,_MTH INJ TIME

90.00 ? 1 3 2113,01 -16,98 35.15 _35.91 113.0i _ 36 16

90.00 11 48 53 5297,50 27.24 _40.17 _aI._9 BI.96 13 17 11

IOO.00 3 IB 13 1864'08 -lfl._5 16.27 _35.33 114.10 3 49 17

10(3.00 13 14 _ .=_O_1.65 78.61 719.6§ 241.36 80.93 14 38 6

IIO.00 4 16 56 1680._4 -71.60 ,61 233.61 117.16 4 44 56

110.00 14 3_ II 4776._6 3_._7 200.36 Z40.57 78.06 15 51 50

OIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTION ACCURACY

TOE -.5496 TRA -._87_ TC3 -.4A_ BAU .4_3_ ,S61 1107._R 9_9,O _3 306.0

ROE ,0767 RRA .4315 RC3 .6655 FAU .1OBI6 RRT -.80X] _ -.913t RTF .6419

FOE-l.7911 FRA-I.0851 FC3_?.3703 OSP 3938 560 1445.7 _3 .|7_7 RI3 -.9147

BoE .5549 ORA .98_I BC3 .BO13 F_P -958 _I 1375.7 SG2 444.5 THA 141 .TO

INC 2.2022 Vl 30.035

AFO 165,50 V? 34.80?

ETC 157.23 CLP -91.18

RAP 357.87 ECC 1.6507

PO CST TIM INJ ? LAT INJ ? LONG

1513.0 -13.72 ?7.99

4697.§ 25.B5 731.78

I_641J -14.fl4 9.14

4471.7 _7.O6 711.19

I0_0._ =17.79 353.55

4178,3 }0.?9 191.73

ORBIT OETERM/NATION ACCURACY

ST 5_7.5 _R 140.4 SS 634.9

DR7 -.B_4 CR$ ,6494 CST -,963?

LSA 843,6 MSA 146.5 SSA Z?.O

ELI 569.6 EL_ 7_.? ALF 168._7

L_(]56



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CATE MAR 4 J969 FLIGHT TIME 94.00 ARRIVAL CAT? JUN 6 1969

0ISTANCE 776.6?7

LOt. 163.?5 VL ?8.637 GAL -lO.d3 AZL 9?.49 HCA 1?8.30 SMA 136.93 ECC .?0507 ]NC ?.4935 VJ 30.O 35

LC_° 891.57 VP 38.316 GAP .67 AZP 88°45 TAL Z35.63 TAP 3.93 RCA 108.R6 APO 165.O1 v? 34.797

GP 40.10 ZAL J58.54 ZAP 94.71 ETS 6.05 ZAE 137,92 ETE 1J3,90 ZAC 95.51 ETC 158,74 CLP -96.16

HELIOCENTRIC CONIC

RL |48°35 LAL .00

RP 108.90 LAP -1.96

RC 91.256 GL -11.29
PLAN)ETO(ENTRIC CONIC

C3 39.079 VHL 6.Z5I CLA -9.70 RAL 6.02 RAD 6568.5 VEL 12.667 PTH 2.30 VHP 4.481 0PA 39.14 RAP 355.48 [CC 1.6431

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG JNJ RT ASC INJ AZMTH INJ TIE

90.OD ? 13 34 L_374.71 -I5.95 3Z,SZ ?36,55 113.71 ? 48 9

90.OO 11 43 58 5330.28 ?7.53 242.52 242.85 83,10 13 I? 48

1OO.OO 3 30 8 I877,70 -17.?? I4.06 735,95 I14.92 4 0 36

100.00 13 iO 5 5052.52 ?8.9? ?21.89 242.64 82.07 14 34 18

IlO.O0 4 27 31 1648.0? -?0.59 358.66 234.18 I17.91 4 54 59

JlO.OO 14 29 11 4_O4.97 32.63 L:_?.38 241.93 79.19 15 49 16

OIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTION ACCURACY

TGC -.6317 TRA -.9370 TC3 -.5416 BAU .4567 S(,T 1246.? S(.,R 944.5 SG3 ?99.7

ROE .1174 RRA .4090 RC3 .686I FAU .10468 RRT -.8280 RRF -.9_10 RTF .8634

FOE-I.8179 FRA -.9937 FC3-?.319I BSP 4343 5_ 1563.7 R23 .IBSI R13 -.9205

BOE .6425 _A 1.0224 BE3 ;8741 FSP -941 S(,1 1500.5 SG2 439.8 TMA I44.36

I_ CST TIN INJ ? LAT INJ ? LL%NG

1474.7 -I?.61 25.73

4730.3 76.79 234,08

1227.7 -I3.73 7.00

4457.5 77,57 213.37

1048.O -I6.70 351.70

4?05.0 30,79 193.64

ORBIT 0ETERMINATION ACCURACY

ST 635.6 SR J59.D SS 654.8

CRT -.9177 CRS .7930 CST -.9664

LSA 915.? MSA 141.1 S54 Zl.4

EL| 657.3 EL? 61.7 ALF 166.96

LAUNCH DATE MAR 4 1969 FLIGHT TIME 96.00 ARRIVAL CATE JUN 8 1969

HELI(X_ENTRIC CONIC OISTANC£ 282.851

RL 148.35 LAL ,00 LOL |63.25 VL 28,601 GAL -I0,69 AZL 9_.81HCA 131.4§ SMA

RP 108.92 LAP -2.11 LOP 794.73 VP 38.2_5 GAP J.08 AZP _.|4 TAL 234.91 TAP

RC 93.644 GL -17.80 GP 41.37 ZAL 157,33 ZAP 98.20 ETS 9.28 ZAE !35.55 ETE

PLANETOCENTRIC CCNIC

C3 38.71_ VHL 6.L:_'Z2 OLA -10.89 RAL 7.08 RAO 6568.5 VEL 12.652 PTH ?.30 VHP
LNCH AZMTH LNCH TIM[ L-I TIM[ INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIM[

90,00 ? 27 28 2033.28 -14.B0 30.32 237.36 lI4.42 3 I 22

90.00 ll 38 34 5366.98 27,B(3 245.17 244.30 84.41 13 8 J

lOO.O0 3 43 22 1788.44 -J6.08 11.69 _36.74 115,54 4 J3 IO

100.00 13 5 _ 5087.05 29.21 224.41 244.]3 83.37 14 30 9

lJO.OO 4 39 J5 I613.44 -J9.47 35£.59 234.92 118.66 5 6 8

110.00 14 ?5 58 4834.83 32.99 204.64 Z43.50 80.48 15 46 33

CIFrERENTIAL CORRECTIONS MI0-COURS£ EXECUTION ACCURACY

TOE -.7238 TRA -.9870 TC3 -.6367 8AU .4gO6 .%T J388.B SGR 955.8 SG3 291.!

ROE .1601 RRA ,3819 RC3 .7077 FAU .I0035 RRT -.8453 RRF -.9782 RTF .8791

FOE-1.8345 FRA -.8932 FC3-?.2440 BSP 4778 SCB 1685.9 R23 .I919 RJ3 -.9252

BOE .7413 BRA 1.0584 BC3 .9478 FSP -921 SGI 1628.7 S(,2 435.4 THA 147.17

136.64 ECC .?0374 INC ?,8113 Vt 30.035

6,36 RCA 108._0 APO 164.48 V? 34,793

I17.86 ZAC 93.88 £TC 159.17 CLP-IO0.95

4.569 DPA 39.56 RAP 353.76 ECC 1.6371

F_ CST TIM INJ ? LAT INJ ? LC_G

1433.3 -11.38 73.3!

4767.0 ?6.74 ?36.67

JI88.4 -I?.51 4.7?

4487.1 ?7.99 215.83

1013.4 -15.50 349.73

4?34.8 31.37 195.81

ORBIT DETERNINATION ACCURACY

ST 772.5 SR 1_4.3 SS 675.0

CRT -.9668 CR$ .88_9 CST -.9696

LSA 996.3 MSA 136.? SSA 20.5

ELI 744,? EL? 45,7 ALF 166.09

L_UNCH CATE MAR 4 1969 FLIGHT TIME 98.00 ARRIVAL CATE JUN I0 1969

HELI(XENTRIC CONIC

RL 148,35 LAL .O0

RP 108.93 LAP -?,75

RC 96.D38 GL -14.46

PLANE TOCENTRIC CONIC

C3 38.436 VHL 6o;_00

LNCH ATMTH LNCH TIN?

90.0_ ? 43 6

90.00 11 37 30

100.00 3 5_ 1_

100.00 13 O 5

I10.OO 4 5_ ??

IlO.O0 14 ?2 ?4

OISTANCE 289.045

LOL 163._5 VL ?8.561 GAL -|0.54 AlL 93.16 HCA 134.60 SMA 136,32 ECC .80250 INC 3.1614 vl 30.035

LOP _97.89 VP 38.25? GAP 1.46 AlP 87.78 TAL 734.10 TAP 8.70 RCA 108.77 APO 163.93 V? 34.789

GP 42.68 ZAL 1§_.9_ ZAP 101.35 ETS 12.60 /AE 133.13 ETE I_I,30 7AC 92.40 ETC 160.0Z CLP-]05.53

CLA -I?,19 RAL 8.78 RA0 656_.5 VEL 12.641 PTH ?.79 VHP 4.685 0PA 40,10 RAP 351,19 ECC 1.6376

L-I TIE INJ LAT INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TIM INJ _ LAT INJ ? LONG

1987.92 -13.50 27.6? 238.39 115.13 3 16 14 1387.9 -I0.01 20.68
5408.70 ?8.04 248.L_O ?45.98 85.91 13 ? 39 4808.7 17.18 239.64

1745.59 -14,81 9.15 237.74 I16.27 4 ?7 18 1145.6 -11.16 Z.26

5176.?6 ?9.49 ?_7.30 ?45.85 84.86 14 ?5 31 4526,3 Z8.46 Z18.64

1575.94 -18.24 354.39 ?35.85 |19.43 5 18 38 975.9 -14.18 347.63

486_.68 33.34 207._ ?45.33 81.97 15 43 3? 4268.7 31.87 198.3p

CIFFERENTIAL CORRECTIONS MID-COJRE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T_E -.8266 TRA-I.030_ TC3 -.7?_9 BAU .5233 5_T 1532.8 S(,R 959.7 SG3 ?79.4 ST 818.4 5R 213.3 SS 693.1

RCE ,?025 RRA ,3481RC3 .7J17 FAU .09497 RRT -.8570 RRF -,9343 RTF ,890? CRT -,9887 CRS ,9350 CST -.97_4

FOE-1.8353 FRA -.7808 FC3-2.1390 85P 5192 _ 1808.4 R_3 ._030 RI3 -.9284 LSA 1085.? MSA 132.0 SSA 19.4

B0E .8511 BRA I .O874 BC3 I .0184 FSP -884 S(,I ]756.? St,..2 431.6 THA I49.76 ELl 845.1 EL? 31 .O ALF 165.53

L_Ue_CH OATE MAR 4 1969 FLIGHT TIME 10(3.(30 ARRIVAL OATE JUN 12 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .E]O

RP 108.94 LAP -?.39

RC 98.436 GL -16,31

PLANETOCENTRIC CONIC

C3 38.776 V_L 6.187

LNCH AZMTH LNCH TIM[
9(3.00 3 0 5l

90.00 11 25 _7

1430.OO 4 15 ?

100.00 17 53 58
110.00 5 7 11

110.OO 14 J8 18

DISTANCE 295.E09

LOL 163.25 VL 28.517 GAL -10.39 AZL 93.55 PiCA 137.75 SMA

LOP 301,05 VP 38.?I7 GAP 1.83 AZP 87.37 TAL 733.?? TAP

GP 44.07 ZAL 154.36 ZAP 104.15 ETS I6.01ZAE 110,66 ETE

DLA -13.63 RAL 9.62 RAO 6568.5 VEL

L-I TIME INJ LAT

1937.59 -17.03

5456.9_ Z8.73

1698.Z5 -13.36

5171.49 29.72
1534,89 -16.85

4907,6I 33.67

135.98 ECC .20137 INC 3.5518 vJ 30.035

10.97 RCA 108,60 APO 163,35 V? 34.787

I74.27 7AC 91.08 ETC 160,77 CLP-109.90

DIFFERENTIAL CORRECTIONS

TOE -,94?8 TRA-I,O658 TC3 -,8173 BAU .§558

ROE .7476 RRA .3101RC3 ,7154 FAU .0_9

FOE-I.S?99 FRA -.6677 FC3-?.0149 8SP 5635

80E .9747 BRA 1.110(3 Be3 1.0867 FSP -848

17.635 PTH ?,79 VHP 4.8}00PA 40,80 RAP 349.?4 ECC 1.6799

INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

24.65 239.67 115,83 3 33 9 1337.6 -8.46 17.80

251.72 ?47.93 87.66 12 56 _4 4_56.9 ?7.60 243.11

6.38 ?38.99 116,99 4 43 _ 1098.3 -9.64 359.57

?]0,64 247.85 86,6I 14 20 9 4571.5 ?8.93 _EI.97

352.02 237.02 170,19 5 3? 46 934.9 -12.71 345.36

?10,?I ?47,45 83.71 15 40 5 4307,6 32.43 201.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 1678,3 _R 961.0 SG3 ?66.2 ST 925.E SR 247.2 SS 7] ?.3
RRT -.8653 RRF -,9401RTF .8987 CRT -,9967 CR5 .9654 CST -.9751

.S.GB 1934.0 R23 .?144 R13 -.9310 LSA 1186.4 MSA 128.9 SSA 18.1

P:_-.,I I8_5.8 Srv_ 4?8.8 THA J57,07 ELl 957.5 EL2 19.5 ALF 165,_]8

?O57



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-693

L4UNCH CAT? MAR 4 1969

H[LICWCENTRIC CONIC

RL 148.35 LAL .00

RP !08.94 LAP -2.52

RC I00,837 GL -18.38

PLANE TOCENTRIC CONIC

C3 38.278 VHL 6,187

LNCH 4ZMTH LNCH TII41E7

9O.O0 3 21 20

9(1.00 11 17 2

100.00 4 34 Z2

100.00 12 46 41

110.OO 5 £4 6

110.OO 14 13 27

FLIGHT TIME I02.00 ARRIVAL GATE JUN 14 1969

CISTANCE 301.345

LC_ 163.Z5 VL 28.471 CAL -I0.23 ATL 93.99 HCA 140.90 SMA

LOP 304.22 VP 38.181 GAP Z.19 AIP 86.90 TAL 23Z.27 TAP

GP 45.59 7AL 152.54 7AP 106.57 ETS 19.54 7AE I78.14 ETE

135.61 ECC .20017 INC 3.9924 Vl 30.035

13,17 RCA 108.46 APO 162.75 V2 34.7H5

126.83 ZAC 89.89 ETC 161.43 CLP-II4.05

CLA -I5.24 RAL 11.13 RAO 6560.5 VEL 12.635 PTH ?.79 VHP

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME

IBBO.91 -10.33 21.36 £41.£7 I16.51 3 S? 41

5513.62 18.3£ £55.86 £50.?0 89.74 12 48 56

1645.26 -11.71 3.3£ £40.55 117.70 5 1 47

5££4,51 £9.87 £34.57 £50.18 88.67 14 13 46

1489.46 -15,27 349.44 238.49 120.96 5 48 56

4953.05 33.95 £13.73 249,95 85.77 15 36 0

OIFFERENTIAL CCRRECTION$

TCE-I.0741 TRA-I.0912 TC3 -.8_ BAg .5863

ROE .2937 RRA .2653 RC3 .7116 FAU .08249
FCE-I.BI33 FRA -.5479 FC3-1.8656 BSP 6049

BOE 1.1136 BRA 1.1230 BC3 1.1458 FSP -798

LAUNCH 0ate MAR 4 I(_59

MI0-COUR,SE EXECUTION ACCURACY

5GT 10££.4 SGR 956.1 S(;3 250.B

RRT -.8699 RRF' -.945£ RTF .9048

Sc,B £058.0 R"?3 .££68 RI3 -.9328

,S(;1 _013.2 SG2 426,9 THA ]54.23

5.008 CPA 41.68 RAP 347.35 ECC 1.6300

PO CST TIM IN] 2 LAT IN] 2 LONG

1280.9 -6.68 J4.58

4913.6 27.98 247.22

1045.3 -7.91 356.59

4624.5 29.36 725.81
889.5 -11.06 342.87

4353.1 3£.99 ZO4.6Z

ORBIT OETERMINATION ACCURACY

ST 1043.7 SR 283,7 5S 730.4

CRT -.9976 CRS -9825 CST -.9775
LSA I298.8 MSA 127.1 SSA 16.5

ELl 1081.4 EL? 1fl.9 ALF 164.82

rLIC_WT TIME 104.00 ARRIVAL GATE JUN 16 1969

OiSTAN_C£ 307.453
LOL 163.£5 VL _.47£ GAL -10.06 AZL 94._ H(;A 144.05 SMA 135.22 ECC .19907 INC 4.4969 VI 30.035

LOP 307.38 VP _.|43 GAP £.5£ AZP 86,36 TAL 231,£6 TAP 15.30 RCA 108.30 APO 162.14 v2 34.784

GP 47._8 ZAL 150.45 ZAP 108.58 ETS £3.19 ZAE 1£5.55 ETE 1£9.05 ZAC 88.79 ETC 162.O1 CLP-IIS.01

HELI(XENTRIC CONIC

RL 148.35 LAL .00

RP 108.95 LAP -2.64

RC IO3.240 GL -?0.71

PLANE TOCENTRI C CONIC

C3 38.508 VHL 6._6

LNCH AZMTH LN(H TIME
9O.OO 3 45 ?4

90.00 II 6

100.00 4 56 58

100.00 17 37 45

]10.00 5 43 40

110.00 14 7 3?

OLA -17.05 RAL 1£.85 RAO 6568.5 VEL 1£.644 PTH 2.30 VHP 5.2£4 0PA 4£.77 RAP 345.46
L-I TIME IN] LAT IN] LONG IN] RT AS( IN] ATMTH IN] TIME PC) CST TIM IN] £ LAT

1815.94 -8.33 11.63 £43.30 I17.16 4 15 40 1215.9 -4.67

5581,6£ £8.£4 £60.84 £52.85 92.23 17 39 40 4981.6 28.£5

1585.01 -9.78 359.89 £42.53 118.39 5 ?3 £3 985.0 -5.91

5£87.79 _9.87 £39._8 £52.91 91.15 14 5 53 4667.8 79.71

1438.68 -I3.47 346.60 £40.35 121.7£ 6 7 39 838.7 -9.18

5006.88 34.14 £17.92 £5£.fl8 88.£5 15 30 59 4406.9 33.52

OIFFERENTIAL CORRECTIONS

TOE-1.2259 TRA-l.I054 TC3 7.9694 BAU .6160

ROE .3435 RRA .£134 RC3 .7012 FAU .07567

FOE-I.79£9 FRA -.4317 FC3-1.7000 BSP 6489
BOE 1._731BRA 1.1_67 BC3 1.1964 FSP -750

MI0-COURSE EXECUTION ACCURACY
S(;T 1966.8 SGR 949.3 S(;3 £34.5

RRT -.87_ RRF -.9501 RTF .0099

$68 £184.0 R"d3 .£390 R13 -.9345

S(.1 2141.9 $6£ 426,7 THA 156.17

ECC 1.633fl
INJ Z LONG

lO.9Z

25£.]7

333.23

230.48

340.13

£08.73

ORBIT CETERIAINATION ACCURACY

ST 1176.9 SR 324.3 SS 749.8

CRT -.9955 CRS .99£1 CST -.9800

LSA I476.9 MSA 176.7 SSA 14.7

ELI 17£0.4 EL£ 29.8 ALF 164.65

LAUNCH CA T[ MAR 4 1969 FLIGHT TIME 106.00 ARRIVAL GATE JUN 18 ]969

HELICwCENTRIC CONIC

RL 148,35 LAL .00

RP I08.95 LAP -2.75

RC 105.643 CL -23.35

PL_NCTC_ENTRIC CONIC

C3 39.064 VHL 6.250

LNCH A/MTH LNCH TIME

90.00 4 14 21

90.00 I0 53 17

tO0.O0 5 23 55

100.00 I£ 26 24

tfO.OO 6 6 41

llO.OO 14 O 7

01STANCE 313.535

LOL 163.£5 VL 28.371 GAL -9.88 AZL 95.08 MCA 147.19 5_A 134.82 ECC .19802 INC 5.0840 Vl 30.035

LOP 310.54 VP 38.105 GAP 2.85 AZP 85.72 TAL 230.18 TAP 17.37 RCA 108,13 APO 161.52 v2 34.783

GP 49.19 ZAL 148.05 ZAP 110.15 ETS 27.01 ZAE 12£.87 ErE 130.98 ZAC 87.74 £TC 167.55 CLP-121.SI

CLA -19.10 RAL 14.L_3 RA0 6568.5 VEL 12.666 PTH £.30 VHP 5.487 CPA 44.10 RAP 343.47 ECC 1.6429

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A/MTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

1739.64 -5.93 13.31 245.9£ 117,74 4 43 _ I139.6 -2.17 6.64

5665.17 27.86 £66.92 Z55.94 95.£5 I£ £7 4? 5065.? 28.30 258.Z8

1515.17 -7.49 355.96 _45.07 119.02 5 49 10 915.l -3,56 349.37

5364.9? 29.63 £45.00 £56.10 94.15 13 55 49 4764.9 29.89 236.20

1301.11 -11.39 343.44 247.77 1£2.45 6 £9 42 781.1 -7.O3 337.07

5071.69 34.16 ?£2,9B £56.36 91.24 13 £4 39 4471,7 33.96 EJ3.74

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TD£-|.4038 TR_-1.1056 TC3-1.0767 BAU .6435 SGT 7110.4 S_R 93_.7 $63 £17.1 ST 13£7.1 SR 367.4 SS 769.8

RCE .3967 RRA .1587 RE3 .6813 FAU .064_41 RRT -.8713 RRF -.9543 RTF .9143 CRT -.9922 CRS .9970 CST -.98_4

FOE-I.7674 FRA -.3171 rC3-l.Sl6? BSP 6931 S(,0 £309.7 R"d3 .£509 R13 -.9361 LSA 1572.3 MSA 127.7 5SA 1Z.8

OOE 1.4588 BRA 1.1170 BE3 1.7377 FSP -698 5(;1 ££69.7 .SG£ 4£B.3 THA 157.99 ELI 1376.3 EL? 44.3 ALF 164.62

LAUNCH 0ATE MAR 4 1969 FLIGHT TIME iOB.00 ARRIVAL OAT£ JUN ?O 1969

HELIOCENTRIC CONIC
RL 148.35 LAL .00

RP 108.95 LAP -£.86
RC I08.045 GL -26,36

PLAMETO(ENTRIC CONIC

C3 40.098 VHL 6,33£

LNO..I AZMTH LNCH TIME

90.00 4 50 25

9O.OO 10 35 I?

100.00 5 57 1

I(30.00 I? 11 17

110.00 6 34 17

II0.00 13 50 30

01FFERENTIAL CORR£CTIONS

T0£-1.6]54 TRA-I.0871 TC3-I.0637 BAU .6677

ROE .4516 RRA .0970 RC3 .6480 FAU .0608_

FOE-1.7340 FRA -.L_37 FC3-1.3130 BSP 7332

80E 1.6774 8RA 1.O910 BC3 1.2456 FSP -635

OISTAN_E 319.597

LO,. 163.25 VL £8.317 6AL -9.70 AZL 95.78 HCA 150.33 SMA 134.41 ECC .19700 INC 5.7805 VI _W].O35

LOP 313.70 VP 38.065 CAP 3.16 AZP 84.97 TAL 229.05 TAP 19,38 RCA 107.93 APO 160.89 V2 34.783

6P 51.38 7AL 145.£7 ZAP 111.£5 ET$ 31.04 ZAE 1£0.06 ETE 132.71 ZAC 86.70 ETC 163.10 CLP-125.51

OL_ -£|.44 RAL ]7.06 RA0 656_.5 VEL 1£.707 PTH £.31 VHP 5.810 OPA 45.68 RAP 341,77 ECC 1.6599

L-I TIME TNJ LAT INJ LONG INJ RT A,S_ INJ A?'HTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG
1646.59 -2.96 8.08 £49.35 118.17 5 17 5? 1046.6 .83 1.45

5711.40 £6.97 £74,56 259.49 98.98 J£ 11 ?3 5171.4 27.93 ?66.03

1431.67 -4.71 351.3£ 248.38 119.55 6 _ 53 831.7 -.74 344,79

5461.56 28.94 757,10 ?59.8? 97.8_ I3 4£ 19 4861.6 _9.77 243.38
1314.84 -8.95 339.87 £45.78 123.13 6 56 12 714.8 -4.57 333.57

5151.15 33.87 ££9.I7 £60.46 94.89 I5 16 £? 4551.? 34.18 _19.93
MIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT ££51.2 _ 921.? SG3 198.3 ST 1496._ SR 410.2 SS 788.6

RRT -.8668 R_ r -.9573 RTF ,9180 CRT -.9885 CRS .9992 CSr -.9846

S_ £43£.4 R23 .2625 RI3 -.9374 LSA 1735.5 MSA 130,I 55A I0,9

SGI £393.7 SG2 432.1 THA 159.79 EL1 1550.3 EL_ 59.8 ALF 164.01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69)

LAUNCH GATE MAR 4 I969 FLIGHT TIE 110.00 ARRIVAL GATE JUN 22 1969

HELIOCENTRIC CONIC DISTANCE 325.62_

RL 148.3§ LAL .00 LC_ 163.Z5 VL ZB.Z62 GAL -9.50 AZL 96.63 PICA 153.47 ._A

RP 108,94 LAP -Z,95 LOP 316.87 VP 38.025 GAP 3.45 AZP 84.07 TAL 227.86 TAP

RE 110.446 GL -29.81GP 53.92 ZAL 142.04 ZAP |11,84 ET5 35.32 ZAE 117.05 ETE

PLANCTOCENTRI{ CC_NZC

C3 41._54 VHL 6.469 CLA -14,11 RAL 19.69 RA0 6568.6 VEL 12.776 PTH 2,32 VHP 6,216 0PA 47.52 RAP 338.68 ECC 1.688_

LNCH ATHTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZHTH |NJ TIH£ PC) CST TIN INJ Z LAT INJ Z LONG

90,00 5 38 17 1524.70 .97 1.28 254.04 118._ 6 3 41 924.7 4.75 554.64

90.00 lO 6 21 626.9(3 Z5.04 306.72 163.42 103.67 1O 18 48 16.9 26.68 198,43

1GO.DO 6 59 34 1326.89 -1.17 345.56 Z52.85 119.87 7 1 41 726.9 Z.81 539.04

lO0.OO 11 49 46 5587.98 27.43 Z6|.18 264.04 |02.37 15 Z2 54 4988,0 28.86 252.67

IIO.OO 7 8 18 1236.78 -6.02 335.72 249.84 123.71 7 28 55 636.8 -1,55 529.49

lID.DO 13 37 31 5250.86 33.03 236.82 265.28 99.35 15 5 Z 4650.9 35.97 227.7!

OIFFEI_[NTIAL CORRECTZONS MID-COURSE EXECUTICN ACCURACY ORBIT 0£TERNINATIC_I ACCURACY

T0[-1.8Z67 TRA-I.0465 TC3-1.0754 BAU .6893 SGT 8393.7 S6R 899.1 SG3 179.I ST 1690.5 SR 452.0 SS 808.9

ROE .5097 RRA .0157 RC3 .6009 FAU .05316 RRT -.8564 RRF -.9586 RTr .9223 CRT -.9851 CRS .9997 CST °.9868

F0£-1.6995 FRA -.0976 FC3-1.0997 BSP 7767 SG8 2557.0 R25 .2713 R13 -.9396 LSA 1925.0 HSA 133.6 SSA 9,0

8D£ 1.9447 8RA 1.0467 BC5 I .2319 FSP -575 S_| 2519,! S_2 4]8.2 THA 161.55 ELl 1748.1 EL2 75.5 ALF 165.Z!

155.98 £CC ,19603 INC 6,6255 V! 30.035
21.55 RCA 107,72 APO 160.25 v2 )4.784

134.55 ZAG 85.60 £TC 163.71CLP-IZg. I_

LAUNCH OATE HAR 4 1969 FLIGHT TINE 112.00 ARRIVAL DATE JUN 24 1969

HELIC(ENTRIC CONIC

RL 148.55 LAL .(_0
RP ID8.94 LAP -5.04

RC 112,844 GL -53.77

PLANETOCENTRIC CONIC
C3 44.752 VHL 6.690

LNCH AZMTH LNCH TIME

90.00 6 54 26

90.00 9 17 1|

I(30._ 7 39 57

lOB.DO 11 14 21

110.00 7 51 57

liD.DO 13 18 51

DIFFERENTIAL CORRECTIONS

TDE-2.2O60 TRA -.9731 TC3-I.0504 BAU .7048

R_E .5632 RRA -.O761 RC3 ,5333 FAU .04528

FOE-1.6585 FRA .0036 FC3 -.8760 BSP 8|62
80£ _.2768 8RA .9761 BC3 1.1780 FSP -509

DISTANCE 331.6Z7

LQ. 163.25 VL _.205 GAL -9.]O AZL 97.68 PiCA 156.60 SMA 153,55 ECC .19511 IN( 7.6783 V! _.055

LOP 320.03 VP 37.984 GAP 3.73 AZP 82.95 TAL 226,63 TAP 23.23 RCA 107.50 APO 159.61 V2 54.786
GP 56.87 ZAL 138.28 ZAP 111.87 ETS 39.97 ZAE 113.78 ETE 136.06 ZAC 84.37 £TC 164.53 CLP°152.96

OLA -27.15 RAL 22.82 RA0 6568,7 VEL 12.889 PTH 2.33 VHP 6.738 DPA 49.60 RAP 335.49 ECC J.7365
L-I TII4E INJ LAT INJ LONG INJ RT A,$C INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1325.71 7.33 350.11 261.13 117.43 7 16 32 725.7 10.95 343.30

859.61 EO.4I 322.19 267.04 110.06 9 31 31 259.6 22.96 314.A4

1178.67 3.85 337.42 139.23 119.67 7 59 36 578.7 7.77 330.85

5769.93 24.15 273.70 268.44 108.17 12 50 31 5169.9 26.41 265.65
1141.01 -2.38 530.70 255.35 124.11 8 l0 58 541.0 2.11 324,49

5380.35 51.18 246.46 _70.78 104.77 14 48 51 4780.4 52,89 257.66

MID-COURS_ E_ECUTICN ACCURACY ORBIT DETERMINATION ACCURACY
5GT 2534.2 S_ 864.4 ,%3 159.1 ST 1910.6 _ 483.4 SS 8Z7.2

RRT _.8425 _ -,9560 RTF .9273 CRT -.9812 ORS .9988 CST -.9890

SGB 2677.6 R_3 .2774 RI3 -.9424 LSA 2132.9 MSA 157.9 SSA 7.2
S_J 2640.D SG2 446.9 THA 163.48 £L1 1968.7 £L2 90.6 ALF 166.05

LAUNCH OAT[ NAR 4 1969 FLIGHT TIN[ 114.00 ARRIVAL DATE JUN 26 1969

HCL IOCENTRIC CONIC OISTANCE 357.603

RL |48.55 LAL .DO LOL 163.25 VL 28.147 GAL -9.09 AZL 99.04 HCA 159.72 SHA

RP 10_.93 LAP °5.12 LOP 525.20 VP 57.944 GAP 4.00 AZP 81.52 TAL 225.54 TAP

RC 115.239 GL -38.52 GP 60,50 ZAL 133.90 ZAP 111.28 ETS 45.16 ZAE 110.16 £TE

PL4N£TOCENTRIC CONIC

C3 49.555 VHL 7.040 DLA -30.57 RAL Z6.61 RAD 6568.8 VEL 13.074 PTH 2.39 VHP

LNCH AZNTH LNCH TIN[ L-I TIH£ INJ LAT INJ LONG INJ RT AS(: INJ AZMTH

77,97 6 44 19 1429.14 14.60 1.52 _70.43 117.|6

102.05 9 57 32 807.26 14.61 315.70 270,44 117.15

77.97 6 44 19 1429.14 14.60 1.52 270.43 117.16

IO2.05 9 57 32 _O7.26 14.61 515.70 270.44 117.15

i18.00 8 52 34 lO|l,SO 2.57 523.94 263.25 124.10
118.OO J_ 48 27 5560.94 27.35 259.11 276.57 111.35

0IFrERENTIAL CCRMECTIONS MID-COURSE EXECUTION ACCURACY

T_£-2.6597 TRA -.8551 TC5 -.98|3 B_U .7156 SGT 2679.3 _ 812.8 ,5(,3 139.1

ROE .6008 RRA -.1854 RC3 ,4440 FAU .03749 RRT -.8140 RRF -.9446 RTF .9344

F0£-1.6170 FRA .0947 FC3 -.6549 BSP 8599 SGB 2799.8 R23 .2771 RI3 -.9469

80£ 2.7072 8RA .8750 BC3 1.0771 FSP -445 S_J 2762.1 S_2 457.9 THA 165.73

133,12 £CC .19422 INC 9.0556 Vl 50.055

25.06 RC4 107.26 APO 158.97 VZ 54.789

138.09 ZAC 82.89 ETC 165.79 CLP-157,09

7.433 DP4 51.86 RAP 331.34 ECC 1.8155

INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

7 8 8 829.1 18.12 354.45

10 SO 59 207t3 18.14 308.65
7 8 8 829.1 18.12 354.45

10 IO 59 207.3 18.14 308.63

9 9 26 41|.5 7.03 317.69

14 ZI 8 4960.9 30.00 250.92

ORBIT OETERMINATION ACCURACY

ST 2162.6 SR 49_,2 SS 845.6

CRT -.9758 CRS .9961 CST -.9912

LSA 2369,3 MS_ 142.4 SSA 5,7

EL! 2215.4 £L2 105.0 ALF 167.45

LAUNCH OATE MAR 4 1969 FLIC_AT TIME |16.00 ARRIVAL DATE JUN 28 1969

HELI_ENTRIC CONIC OISTANC£ 343.548
RL 148.35 LAL .00 LCL 163.25 VL _.088 GAL -8.87 AZL 100.86 _ |62.83 SMA

RP I08.92 LAP -3.19 LOP 326.36 VP 37.g03 GAP 4.26 AZP 79.61 TAL 2_4.00 TAP
RE 117.6_0 GL -43.48 GP 64.28 ZAL 128.82 ZAP 110.02 EtS 51.30 ZAE 106.04 ETE

PLANETC_ENTRIC CONZG

C3 57.765 VHL 7.600 OLA -34.33 RAL 31._9 RAO 6_69.1 Vl[L 13.384 PTH 2.45 VHP

LNC_ AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH

69.72 6 8 17 1637,41 |4.90 17.60 _78.35 121.29

110.28 11 10 55 674.84 14.92 305.77 _78.36 I_1.29

69.72 6 8 |7 J637.41 14.90 17.60 _78.35 1_1.29
llO.Z8 11 IO 55 674.84 14.9_ 305.77 278.36 121.29

69,72 6 8 17 1637.41 14.90 17.60 278.35 121.29

110.28 11 10 55 674.84 14.92 505.77 _78._5 121.29

OIFFER[NTIAL CORRECTIONS

TD[-3._286 TRA

ROE .5787 RRA

FC[-J.5728 FRA

BOE 5._801BRA

-.6605 TC3 -.8547 BAU .7073

-.3192 RC3 .3290 FAU .02966

.1799 FC3 -,4445 8,_ p 8964

.7555 BE5 .9158 FSP -577

13_,67 ECC .19336 INC10.8618 Vl 30.035
26.83 RCA 107.02 _PO 158.35 V2 34.792

140.95 ZAC 81.02 £TC 167.96 CLP-142.O7

MID-COURSE EX]ECUTION ACCURACY'

.%T 1824.! _ 7_4.8 5G3 118.B

RRT -.7_04 RR_ -.9064 RTF .9441

SGB 2915.6 R_3 ,2689 RI3 -.9535

$61 2877.5 ,_2 470.2 THA 168,80

8.401DP_ 54.17 RAP 325.75 ECC 1.9507

INJ TIME: PO CST TIM /NJ 2 LAT INJ 2 LONG
6 35 34 1057.4 18.94 10.80

11 E2 JO 74.8 18.95 298.96

6 35 34 1037.4 18.94 10.80

|1 _2 10 74.8 18.95 298.96

6 35 54 1037.4 18.94 10.80

• 11 22 JO 74.8 18.95 298.96

ORBIT DETERMINATION ACCURACY

ST 2440.9 ,$R 445.2 SS 861,5

CRT -.9631CRS .9877 CST -,9933

LSA 26_2.4 HSA 146.6 SSA 4,4

_L| 2478.4 EL2 |J_.0 ALF |70.0!
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 4. 1968-69

LAUNCH OATE NAR 4 J969 FLIGHT T[N_ 11_].00 ARRIVAL DATE JUN 30 1969

HEL]OCENTR]C CON|C OISTANCE 349,45J

RL 148.35 LAL .00 LO¢ 165.25 VL 28.0?8 GAL -B.63 AZL 103.46 PEA 165.9l SNA 132.?3 ECC .1925J vi 30.035

RP 108.9! LAP -3.25 LOP 329.53 VP 37.862 GAP 4.50 A?P 76.95 TAL 222.61 TAP 28.52 RCA 106.77 V2 34.796

RC 120.O15 GL -49.18 GP 68.86 ?AL 122.99 ZAP 108.03 ETS 59.32 ZAE 101.24 ETE 1i5,67 ?AC 78.55 CLP-149.12

PLANE TOC(:NTR |C CONIC
E3 72.683 VHL 8,525 OLA -38.24 RAL 37.19 RiO 6569.4 VEL 13.950 PTH 2.54 VHP 9.830 OPA 56.22 RAP 318.08 £CC Z,1962

LNCH AZHTH LNCH TIME L-Z TINE IN! LAT ZNJ L(:_K; |NJ RT ASC ZNJ A_PMTH IN! TIME PO CST TIN IN! Z LAT |NJ Z LONG

63.15 5 56 5 1798.67 14.21 30.06 288,42 125,88 6 26 4 I!98.7 18.80 Z3.64

116.85 12 lO 10 623.85 14.25 30|.21 288.44 125.88 J2 _0 53 23.9 18.82 294,79

63.15 5 56 5 1798.67 14.21 30.06 288.42 125.88 6 26 4 1198.7 JB.80 23.64

]16.85 12 10 lO 625.85 J4.25 301.21 268.44 125.88 J2 20 53 23.9 18.82 294,79

65.18 5 56 5 1798.67 14.21 30.06 288.42 125.88 6 26 4 1198,7 18.80 25.64

1!6.85 12 10 10 623.85 14.25 301.21 288.44 125.88 12 _0 55 23.9 18.82 294,79

INC15.4634

APO 157.68

ETC 172.12

O!_£RIENT|AL CORR[CTION5 NIO-COUR._IE EXECUTION ACCURACY ORSIT OETERNINATION ACCURAC_

T02-4.0646 TRA 1.3344 TC3 -.6677 BAU .6759 ,%7 297_.2 _ 579.5 ,%5 99.2 ST 2755.2 SR 279.2 SS 879,6

ROE .5742 RRA -.4703 RC3 .J948 FAU .02L>09 RRT -.5516 RR_ -.7487 RTF .958! CRT -.8873 CRS .9272 CST -.9954
r0E-1,5378 rRA .2585 re3 -.2651 BSP 9358 S_ 3029,1 R23 .2470 R13 -.9626 LSA 2880.9 NSA 149.2 SSA 3.5

802 4.O8!8 BRA .5771 BE3 .6956 FSP -314 ,%! 2990.8 ,%2 480.3 THA |73.70 ELI 2744.4 £L2 !28.2 ALr 174.8!

LAUNCH OAT£ MAR 4 1969 FLIGHT TIME |_.00 ARRIVAL DATE JUL 2 1969

HELIOCENTRIC CONIC DISTANCE 355.296

RL !48.55 LAL .OO L(_.. 163.25 VL 27._ GAL -B._ AZL 107,48 PEA 168.96 ._4A

RP |08.89 LAP -3.30 LOP 332,70 VP 37.821 GAP 4,7| AZP 72,83 TAL 22J.16 TAP

RE 122.394 GL -55.09 GP 73.87 _AL J16.45 ZAP 105.30 ET8 71.87 Z/_ 95.43 ETE

PLANETC_ENTRIC CONIC

C3 IO2.657 VHL 10.|_20LA -41.B0 RAL 44.68 RAO 6570.0 VEL 14.967 PTH 2.70 VHP

131.78 ECC .19162 INC17.4759 VI ]0.035

30.]! RCA 106.55 AF_ 157.03 V2 34.800

155.05 ZAC 75.12 ETC 18!,05 CLP-161.76

LNCH AZMTH LNCH TXME L-I TINE IN] LAT IN] LONG IN] RT A,_C IN] AZNTH IN] TINE

57.86 6 ] 43 1944.32 |1.96 40,58 300.96 130.36 6 34 7

J22.14 13 4 16 632.69 11.98 300.14 300.97 130.36 13 14 49

57.86 6 ! 43 1944.32 1J.96 40.58 _00.96 130.36 6 34 7

122.14 13 4 16 632.69 l|.98 300.14 300.97 130.36 I3 14 49
57,86 6 I 43 1944.32 1J.96 40.58 _00.96 130,36 6 34 7

122.14 13 4 16 632.69 1J.98 300.14 _0,97 130.36 13 !4 49

DIFFERENTIAL CORRECTIONS MI0-COUR._E E_CUTIOq ACCURACY
70E-5.2373 TRA .Z587 TC5 -,4240 BAU .5879 ,%T _0_0.0 _ 5|9.3 s_3 8_.0

RO_ -.4551 RRA -.5718 RC5 .06|0 FAU .01464 RRT .3558 RRF .1618 RTF .9765

roE-J.5_O7 rRA .3435 FC5 -.1235 8SP 9736 ,_ 3133.4 R23 -.2079 RJ3 .9744
BO£ 5.257! 8RA .6276 _C3 .4284 FSP -256 ,%! 5095.7 SG2 484.4 THA 5.51

J2.JlO OPA 57.36 RAP 307.62 ECC 2.6_95
PC) CST TIN IN! 2 LAT IN! Z LONG

1544.3 17.06 34.62

32.7 17.08 294.19

1344.3 17,06 54.62

32.7 17.08 294.19

1544.5 17.06 34.62

_2.7 |7.08 294.19

ORBIT DETERMINATION ACCUR4CY

ST 2962.4 SiR 288.4 SS 909.4

CRT .8830 CRS -.8480 CST -.9975

LSA 3108.6 NSA 149.4 55A Z.5

EL| 2975.3 £L2 154.8 ALF 4.92

LAUNCH 04TE HAR 4 1969 fLIGHT TIME 122,00

HELIOCENTRIC CONIC 0|STANCE 361.031

RL J48.35 LAL .00 LOL 163.2j VL 27.906 GAL -8.11 4?L 114.43 PEA 171.91 S_A
RP i08.88 LAP: -3.54 LOP 535,87 VP 37.78! GAP 4,90 AZP 65,79 TAL 219.6i TAP

RC 124.766 GL o60.18 GP 77.9! ?_L J09_8 ZAP 101.87 ETS 96.47 ?A£ _7_87 _TE

PLAMETOCENTR|C CON|C

C3 175.415 VHL 15.169 DLA -43.86 RAL 53.95 RAO 6570.9 VEL 17.|_ PTH 2.94 VHP

LNCH AZHTH LN_H TIME L-I TINE :INJ LAT

54.99 6 26 5] 2975.83 7.82

125.01 !3 52 57 700.62 7.84

54.99 6 2_ 51 _1375.83 7.82

125.01 13 52 57 700.62 7.84

54,99 6 26 5| _75.83 7.82

125.0J 15 52 57 700.62 7.84

0IFFER_NTIAL CORRECTIONS

TOE-6,! 524 TRA J.5605 TC3 -.1529 _AU .3549

R_£-5.5272 RRA -.!438 RE5 -.0069 FAU .00643

FOE-1.6009 FRA .474J rE3 -.0321 85P 9889
_£ 7.0744 _RA !.36_Ij eC5 .1551FSP -204

ARRIVAL DATE JUL 4 1969

LAUNCH OATE HAR 4 1969

131.54 £CC .19058 INC24.4266 Vl 30.035

51,52 RCA |06.3! APO J56.57 v2 _4.805

176.75 2AC 69.93 £TC 202.46 CLP 169.O6

16.168 0PA 56.27 RAP 294.18 ECC 3.8539

IN] LONG IN] RT AS( |NJ AZNTH IN] TIME PO CST TIN IN] 2 L_T IN] Z LONG

48.46 315,69 J35.30 7 ! 27 1475.8 13,26 4_.91

_O2.40 315.71 133.30 14 4 37 100.6 15.27 296.84

48.46 315.69 133.30 7 1 27 1475.8 13.26 42.91

_02.40 315.71 133.30 J4 4 37 100.6 13.27 ?96.P4

48.46 315.69 133.30 7 I 27 1475.8 13.26 42.91

502.40 315,7! !55._0 14 4 37 |00.6 13.27 296.84

NIO-COU_S[ EXECUTION ACCURACY CR_IT OETERN_NATION ACCURACY

,%T 2820.3 `%R 1537.2 ,%3 65.5 ST 2279.5 5R 1534.9 SS 9_O.4

RRT .9297 RRF .8977 RTF .9954 CRT .9941CRS -.9903 CST -.9995

3212.2 W'Z3 -.1573 R13 .9858 LSA 5256.2 HSA J54.7 SSA J,P
,%1 3172.5 ,%2 505.4 THA 27.65 £L1 3084.6 £L2 145.2 ALF 29.73

FLIGHT TINE 124.00 ARRIVAL OAT[ JUL 6 1969

HIELIO_ENTR_C CONIC 0|STANCE 366.501

RL 148.55 LAL .00 LOt. 165.25 VL 27.845 GAL -TTT_A_. 1_B.73 H_A 1"74.6! SMA

RP 108,86 LAP -5.37 LOP 359,04 VP 37.74! GAP 5,0! AZP 5! .39 TAL 217.B8 TAP

RC 127.128 GL -6!.20 GP 74.5! ZAL 102.31 2AP 97.96 ET5 139.!0 ?_E 76.61 ETE

PLANIET_ENTR|C CONIC
C3 388.046 VHL !9.699 OLA -41.59 RAL 6_.93 RAO 6572.1 VEL L_.569 PTH 3.26 VHP

!30.89 £CC .18903 INC38.7387 VI 30.035

52,50 RCA 106.15 APO 155.63 V2 34.81!

216,61 ?AC 60.86 ETC 242.83 CLP 121.25

LNCH ATMTH LN_H TIME L-I TIME IN] LAT IN] _ IN] RT AS_ _NJ A2'NTH IN] TIME
58,16 7 19 49 2147.!1 2.70 50.06 350.87 13i.52 7 55 36

121.84 !4 19 47 842.57 2.72 310.25 3_0.88 131.52 14 33 50

58.16 7 19 49 2147.11 2.70 30.06 3_3,87 !31.52 7 55 36

!21,84 J4 19 47 842.57 2.72 310.25 330.88 131.52 14 33 50

58.16 7 19 49 2147.11 2.70 _O.O6 330.87 131.52 7 55 _h5

121.84 14 19 47 842.57 2.72 310.25 330,88 131.52 14 35 50

OIFFER_NTIAL CORRECTIONS N|O-COL_R_. £]_(UTI(_N ACCL_ACY

T0[-2.2721 TRA 2.2_25 TC5 -.0082 eAU .5089 ,%T J08B'_ S(,R 3(_29,7 ,%5 54.!

RO£-9.7739 RRA 2.5048 RC3 .0977 FAU-.O0703 RRT .8212 _ .9845 RTr ,9083

FOE-1,8761 FRA .7765 FC5 .0!57 BSP 1(3017 ,%B 5219.3 R_3 _.1179 RJ5 ,9929

90[10.0545 9RA 5.5487 BE5 ,098! FSP -171 ,%1 3165.9 ,SG2 _94.7 THA 72,94

24.576 OPA 50.07 RAP 279.24 ECC 7.38,63
PO CST TIN IN] 2 LAT IN! 2 LONG

1547.1 7,98 44.44

242.6 7.99 304.63
1547.1 7,98 44.44

242.6 7.99 304.63
1547.1 7.98 44.44

242.6 7.99 304.63

CRBIT OETERNINATtON ACCURACY

57 709,9 5R 2857.8 SS 1174.5

CRT .9634 CRS -.99_! CST -.9781

LSA 5J64.4 HSA 19_.1 55A .6

ELI 2938.8 EL2 185,2 ALF 76.49

2O6O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE MAR 4 1969

HELIOCENTRIC CONIC

RL J48.35 LAL ,00

RP |08,84 LAP -3,39

RC 129.48l GL -49.72

PLANE TOCENTRIC CONIC

C31194._08 VHL 34.557

LNCH A?MTH LNCH TIME

90,D0 10 43 34

90,00 I! 49 32

lO0.O0 I! I0 23

I00.00 14 5 24

llO.OO 11 13 29

110,00 16 18 47

FLIGHT TIME 126,00 ARRIVAL CATE JUL 8 1969

01STANCE 371,069

LOt. 163,25 VL 27,783 GAL -7,24 AZL 163,04 H(A I76,46 SMA 130,45 ECC ,18552 IN(73.0419 VI 30,035

LC_° 342,21 VP 37,701 GAP 4,86 AlP 16,99 TAL 215,56 TAP 32,02 R{A I06,25 APO 154,65 V2 34.818

GP 56,04 ZAL 96,54 ZAP 94,38 ETS 167,45 ZAE 56,24 ETE 240.84 ZAC 42.02 ETC 271,69 (LP 97.87

CLA -28,07 RAL 70,64 RA0 6573,1 VEL 36,270 PTH 3,53 VHP 43,370 OPA 32,29 RAP 266,?] EC(20,6536

L-I TIM(: INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME I_3 (ST TIN INJ 2 LAT INJ 2 LONG

1675.46 -3.89 9.70 339.61 118.07 1I 1| Z9 1075.5 -.10 3.06

J461.28 3.O1 357.74 343.30 118.17 12 13 53 861.3 6.76 351.06

|§88.72 -9.90 ,JO 336.37 118.35 11 36 51 988.7 -6.03 353.44

1023.25 9.01 328.77 346.36 I18.62 |4 22 27 423.3 12.77 3ZI.99

1578.98 -18.34 354.57 331.58 119.37 lI 39 48 979.0 -14.29 347.80

605.75 17.42 301.91 351.39 I19,89 16 28 53 5.8 21.26 294.89

OIFFERENTIAL CORRECTIONS

TOE 3,9836 TRA 1.I276 TC3 -,0594 8AU 3,0849

RO-12.Z768 RRA 7.469(] RC3 .1839 FAU-.04855

FOE-2.398| FRA 1.6495 FC3 .0352 8SP 8792

80£12.9(]69 8RA 7.5536 803 .1932 FSP -153

MIO-COURSE EXECUTION ACCURACY C_SIT CETERMINATION ACCURACY

SGT 806.1 ,_R 2779.9 SG3 48.4 ST 663,6 5R 2078.9 SS 1530.3

RRT -,7002 _ ,9983 RTF -,6579 CRT -.9534 CRS -.9997 C$T ,9475

568 2894.4 R"Z3 -_0994 R]3 .9950 LSA 2658.0 MSA 198,5 SSA .6

$61 2839.0 .f_2 563,5 THA I01.95 ELI 2174.2 EL2 187.4 ALF 107.09

LAUNCH 0ATE MAR 4 1969 FLIGHT TIME 128.00 ARRIVAL CATE JUL 10 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .OO

RP 108.82 LAP -3.39

RC 131,823 GL 55,48

PLANETOCENTRIC CONIC

C3 795.142 VHL 28.198

LNCH AZMTH LNEH TIME

21.46 14 37 17
158.54 1 14 54

21.46 14 37 17

158.54 J 14 54

ZI.A6 14 37 17

158.54 J I4 54

01STANCE 381.474

LOL 163.25 VL 27.7ZI GAL -7.91 4ZL 32.20 HCA J84.01 SHA I3(].OI £CC .I9616 INC57.8027 VI 30.035

LOP 345.39 VP 37.662 GAP 6.35 AZP |47.74 TAL 216.67 TAP 40.68 RCA 104.51 APO 155.51 v2 " 34.825

GP -64.0I ZAL 98.67 ZAP 97.02 ETS 186.94 ZAE 69.31ETE IJ2.90 ZA( 78.37 ETC 88.43 CLP 106.19

0L4 71.22 RAL 20.39 RA0 6572.8 VlEL ]0,273 PTH 3.45 VHP 35.191 0PA -87.11
L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A2'MTH INJ TIME PO CST TIM

5073.63 -.35 247.58 290.28 18.78 16 J 51 4473.6

3313.08 -.3_ _.06 290.26 18.78 2 IO 7 2713.1

5073.63 -.3_ 247.58 290.28 18.78 16 I 51 4473.6

3313.08 -.35 96.06 290.26 18.78 2 I0 7 2713.1

5073.63 -.35 247.58 290.28 18.78 16 I 51 4473.6

3313.08 -,35 96.06 290.26 18.78 2 _0 7 2713,1

OIFFERENTIAL (ORRE(TIONS MI0-COURSE EXECUTIC_N _CCURACY

TOE-I,0743 TRA I,L:}OC_ TC3 -,0668 8AU 2,0296 SGT 877,2 5_ 3120,6 _3 50,5

RO-13.O296 RR_ _.0732 RC3 -.1789 FAU-.0275| RRT .7139 RRF -.9986 RTF -.6797

FOE 2.5144 FR_ -.3603 FC3 .0299 8SP 9935 S(AB 3241.5 R"_3 -.0867 R13 -.9960

80£13.0738 _RA 2.3989 8E3 .1909 FSP -164 $61 3185._ $62 601.8 THA 78.23

RAP 217.64 ECfJ4.0860

INJ 2 L_T INJ 2 LONG

-7.93 245.40

-7.92 93.88

-7,93 245.40

-7.92 93.88

-7.93 Z45.40

-7.92 93.88

ORBIT DETERMINATION _CCURACY

ST 316.2 SR 2676.6 SS 1567.2

CRT ,7892 CRS ,9999 CST ,7803

LSA 3111.6 USA 195.4 SS_ 1._

ELI 2688.2 EL2 193.3 ALF 84.65

L_UNCH OA TE MAR 4 1969 FLIGHT TIME |)0,00 ARRIVAL OA TE JUL 12 1969

HELIOCENTRIC CONIC DISTANCE 386.482

RL 148.35 LAL .00 LO(. 163.25 VL 27.658 GAL -7.46 _ZL 57.391'_A 186.30 S,HA 129.57 ECC .19371 INC32.6136 V! 30.035

RP 108.79 LAP -3,39 LOP 348.56 VP 37.623 GAP 6.32 AZP 122.46 T_L 214.65 TAP 40.96 RCA 104.47 APO 154.67 v2 34.833

RC 134.153 GL 61.52 GP -74.93 Z_L 103.86 ZAP 101.86 ETS 222.04 ZAE 85.85 ETE 146.55 ZAC 93.45 ETC 124.52 CLP 142.21

PLAMETOCENTRIC CONIC

C3 282.754 VHL 16.815 0L_ 69.39 RAL 351.69 RA0 6571.6 VEL 20,10! PTH 3.14 VHP 20.856 OPA -75.65 RAP 62.64 ECC 5.6534

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LC/WG INJ RT ASC INJ _ZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

23.56 12 47 18 4978.18 -6.08 244.68 Z59.40 20.73 14 1O 16 4378.2 -13.55 242.19
156.44 23 11 59 3228.81 -6.07 95.36 259.38 20.73 24 5 48 2628.8 -13.54 92.88

Z3.56 12 47 18 4978.18 -6.08 244.6_ Z59.40 20.73 14 I0 16 4378.2 -13.55 Z4Z.19

156.44 23 11 59 3228.81 -6.07 95.36 259,35 LSO,73 24 5 48 2628.8 -13.54 92.88
23.56 12 47 18 4978.18 -6.08 244.68 259.40 20.73 14 I0 16 4378.2 -13.55 242.19

156.44 ?3 11 59 3228.81 -6.07 95,_ _59._ 20.73 24 5 48 2628.8 -13.54 92.88

OIFFERENTIAL CORRECTIONS MIO-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0E 3.3266 TRA -.9552 TC3 -.0190 BAU .2159 ,%T |464.3 SGR 3269.3 S_3 60,! ST 1167.0 SR |621.3 SS 791.1

RCE-3.9750 RRA 3.0678 RC3 -.0538 FAU .002"_4 RRT -.89"Z0 RRF -.9774 RTF .963I CRT -.9421 ERS .9829 EST -.9878

FOE 1.1884 FR_ -.5840 re3 -.0069 BSP 11157 _ 3582.4 R'Z3 -.1356 RI3 -.9897 LS* 2123.7 MS_ 325.9 SSA 1.6

80E 5,1834 BRA 3.2131 6C3 .0571 FSP -I95 ,f_l 35_9.6 ,$G2 613.1 THA 112.49 ELI 1971 .5 EL2 3_1 .7 _LF 125.22

LAUNCH DATE MAR 4 1969 FLIGHT TIME 132.OO ARRIVAL 0ATE JUL 14 1969

HEL._ENTRIC CONIC 0IST_CE 392.029

RL 148.35 L_L .(30 LO_ 163.25 VL 27.596 GAL "7.12 _2'L 68.20 H_* 189.13 SM* 1_9.14 ECC .19277 INC21 .7986 VI 30.035
RP 108,77 LAP -3.38 LOP 351.74 "VP 37.585 GAP 6.44 AZP 111,55 TAL 212.9| TAP 42.04 RCA 104.24 AJ_) 154.03 V2 34.841

RE 136.47I GL 59.42 GP -72.53 ZAL 109.06 Z_P I07,45 ET$ 268.27 ZAE 95.64 ETE I91.50 ZXC |01.77 ETC 170.69 CLP 177.66

PLANETOCENTRIC CONIC

C3 139.498 VHL 11.811 OLA 64.29 RAL 348,54 R_O 657_.5 VEL 16.130 PTH 2.84 VHP I4.580 0P_ -65.04 RAP 55.41 ECC 3._958

LNCH _ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT _,_C INJ _21WTH INJ TIME PO CST TIN INJ _ LAT INJ _ LONG

Z9.SZ 1_ 48 4 4849.05 -12.56 238.01 _5_.39 26,38 14 8 53 4249.0 -19.70 234.66

150.48 _Z 46 5 3135.35 -12.55 95.22 252.37 _6.38 23 38 24 2538.4 -I9.69 91,88

29.52 lZ 48 4 4849.05 -1Z.56 Z_8.01 252.39 26.38 14 8 53 4249.0 -19.70 234.66

15o.48 zZ A6 5 31_.36 -12.5_ 95.22 252237 2638 23 38 _4 2538.4 -19.69 91.88

29.52 12 48 4 4849.05 -12.56 2_.01 _5_.39 _6.35 14 8 53 4249.0 -19.70 _34.66

150.48 _ 46 5 3135.36 -12.55 95.22 252.37 26.38 23 35 24 2538.4 -19.69 91.88

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.015_ TRA-2.782_ TC3 -.2331 8AU .4389 ,S_T _48_.! ,_ I361,4 ,_3 74.1 ST 1735.3 ,_R 414.7 S$ 618,1

ROE -.1632 RRA 1.Z133 RC3 ,0320 FAU .01477 RRT -.9"_39 /_ -.8595 RTF .9860 ERT -.6890 CRS .5935 CST -,9922

FOE .9136 FRA -.6273 FC3 -.0916 8SP 11650 S6B 3738.8 R23 -.1874 RI3 -.980! LSA 1862.6 USA _O9.5 SS_ 2.0

8OE 3.O196 8RA 3,0353 8C3 ,2353 FSP -241 SGI 3706.7 ,_2 489.3 THA 159.77 ELI 1759.3 EL2 296.5 ALF 170.37

2061



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69 J

LAUNCH CATE MAR 4 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .00

RP 108.74 LAP -3.36

RC 138.775 GL 5_.24

PLANE TOCCNTRIC CONIC

C3 85,915 VHL 9,Z69
LNCH 4_MTH LNCH TIME

35.00 13 13 14

14S.OO ZZ 44 31
35.00 13 1_ 14

145.OO Z2 44 32

35,00 13 13 14

14_.00 22 44 32

FLIGHT TIME |34.00 ARRIVJL CATE JUL 16 1969

OISTANCE 397.736

LOL 163.25 VL 27.534 GAL -6.81 A?L 73.83 KA 192.14 _A 128,71 ECC .19236

LOP 354.91 VP 37.548 GAP 6.61 AZP 105,83 TkL 211.23 TAP 43.36 RCA 103.95

GP -66.39 ZAL 113.5_ TAP 113,08 CTS _86.31ZAE 10_.6_ ETE 207.78 _4C 107.56

INCJ6.17M vl 30.035

APO 153.47 v2 34.850

ETC 188.00 CLP-168.1Z

OL4 59.67 R4L 351.50 RAO 6569.7 VEL 14.397 PTH 2.62 VHP !1.446 0PA -56.68 RAP 51.18 [CC 2.4139

L-Z TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TINE PO (ST TIN INJ 2 LAT INJ 2 LONG

4725.88 -17.63 230.49 250.66 32.04 i4 31 59 4125.9 -24.55 226.25

3061.47 -17.82 94.20 250.64 32.04 23 35 34 2461.5 -24.54 89.97

4725.88 -17.83 230.49 250.66 32.04 14 31 59 4125.9 -24.55 226.25

3061.47 -17.82 94.Z0 250.64 32.04 23 35 34 2461.5 -24.54 89.97

4725.88 -17.83 2_0.49 250.66 32.04 14 31 59 4125.9 -24.55 226.25

3061.47 -17.82 94._0 250.64 32.04 23 35 _4 2461.5 -24.54 89.97

0IFFER_NTIAL CORRECTIONS MIO-(.OIJR,_ E_ECUTION ACCURACY

TOE 2.2547 TRA-2.7728 TC3 -,5810 BAU .6684 S_T 3823.8 _ 485.0 SC,3 90.7

ROE .5223 RRA .2917 RC3 -.03L_ FAU .02335 RRT -.3763 _ -.|532 RTF .9692

r0£ .8821 FRA -.6406 FC3 -.2353 BSP 12081 SG6 3854.5 R23 -.2338 RI3 -.9678

80E 2.3144 I_'A 2.7881 8C3 .5819 FSP -299 SG! 3828.2 5(,2 448.9 THA 177.23

LAUNCH 0ATE MAR 4 1969 FLI_4T TD4E 1_,00

HELIOCENTRIC CONIC OISTANC£ 403.503

RL 148.}_ LAL .00 LCL 163.25 VL 27.472 GAL -6.50 AZL 77.23 H(,A 193.21 SNA 128.28 ECC .19223

RP 108.71 LAP -3.32 LCI _ 3_8.09 VP 37.512 GAP 6.79 AZP 102.34 TAL 209.57 TkP 44.78 RCA 103.62

RC 141.067 GL 50.81GP _r_3.09 ZAL 117.08 ZAP 118.44 £TS 293.31ZA£ 108.05 £T£ 212.46 ZAC 112.19

PLANETOCENTRIC CONIC

C3 60.602 VHL 7.785 OLA 55.67 RAL 355.55 RAO 6_r_.| VEL 13.489 PTH 2.47 VHP 9.684 0PA -49.50
LNCH A2'NTH LNCH TII4E L-I TIME INJ LAT ZNJ _ [NJ RT A.f_ ;NJ A2'NTH INJ TIM[ PO CST TIM

39.84 13 42 14 4618.76 -_1.50 2L_.96 249.96 37.31 I4 59 13 4018.8

140.16 22 47 54 3004.93 -21.49 9"Z.eJO 249.94 37.31 23 37 59 2404.9

39.84 13 42 14 4618.76 -21.50 2LP'_.96 249,,96 57.31 14 59 13 4018.8
140.16 _ 47 54 3(304.93 -21.49 9"_.g0 249.94 31.31 23 37 59 2404.9

39.84 I3 42 14 4618.76 -21.50 222._ 249.96 37.31 I4 59 13 4018.8

140.16 22 47 54 3004.93 -21.49 92.gO 249.94 37.31 23 37 59 2404.9

DIFFERENTIAL CORI_CTION5 MID-COURS_ EXECUTION ACCURACY

TOE 1.8676 TRA-_.5750 TC3 -._36 8AU .7863 _T 39_6.4 _ 469.8 5G3 107.8

ROE .5885 RRA .0236 RC3 -.I!53 F4U .030_6 RRT .4127 _ ,6435 RTF .9541
FOE .8835 FRA -.6317 gO3 -.4323 BSP I241_ $6_ 3954,4 R_3 ._690 RI3 .9556

B0C 1.9582 _RA 2.5731 8C3 .9705 FSP -356 ._I 3931,2 ._,_ 427.4 THA 2,86

ORBIT 0£TERMINATION ACCURACY

ST 1726.3 SR 340.2 SS 587.4

CRT .5806 CRS -.7467 CST -.9751

LSA 1831.0 MSJ 297.6 SSA _.7

ELI 1737.9 EL2 275.1ALF 6.69

ARRIVAL 0ATE JUL 18 1969

INC12.770_ Vl _0.O35

APO 152.94 V2 34.860
ETC 193.80 CLP-162.76

RAP 48.51ECC 1.9974

INJ 2 LAT INJ 2 LONG

-27.77 217.91

-27.76 87.84

-27.77 217.91

-27.76 87.84

-27.77 217.91

-27.76 87,84

ORBIT OETERMINATION ACCURACY
ST 1704.8 _ 433.2 SS 582.3

CRT .79_8 CRS -.9268 CST -.9641

LSA 1830.1MSA 289.3 SSA 3.6

ELI 1739.9 EL2 258.2 ALF 11.67

L_UN(H C4TE M4R 4 1969 FLIGHT TIM[ 138.00 _RRIVAL CATE JUL Z0 1969

H£LIC_ENIRIC CONIC DISTANCE 409.296

RL 148.35 LAL .O0 LOc 163.25 VL 27.410 GAL -6.19 AIL 79.51 H(A 198.31 5WA 127.87 ECC .19229 INC10.4932 V] 30.035

RP IO8.68 LAP -3.28 LOP 1.27 VP 37.476 GAP 6.99 AZP 99.97 TAL 207.91 TAP 46.22 RCA 103.28 APO 152,45 VZ 34.870

RC 143.344 GL 46.64 GP -54.3Z ZAL 119.77 ZAP I23.39 ETS 296.88 ZAE 112.39 £T£ 213.37 ZAC 116.12 ETC 105.85 CLP-|TD.66

PLAMETC_ENTRIC CONIC
C5 46.599 VHL 6.826 CL4 52.25 RAL 359.63 R4_ 65_.7 VEL |2._ PTH 2.36 VHP 8.614 CPA o43.15 R4P 46.91 ECC |.7669

LNCH ATNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

44.06 14 lO 44 4527.22 -23.87 215,85 249.61 42.02 I5 26 11 3927.2 -29.69 21D.11

135.94 22 51 56 2966.45 -23.85 91.70 249.59 42.02 23 41 22 2366.4 -29.67 85.96

44.06 14 IO 44 4527.22 -23.87 215.85 249.61 42.02 lfl 26 11 3927.2 -29.69 _10.11

135.94 22 51 56 2966.45 -23.85 91.70 249.59 42.02 23 41 22 2366.4 -29.67 85.96

44.06 14 IO 44 4527.22 -23.87 215.85 249.61 42.02 15 26 11 3927.2 -29.69 ElO.ll

135.94 22 51 56 2966.45 -23.85

CIFFERENTIAL CORRECTIONS

T0E 1.6398 TRA-2.388_g TC3-1.3642 BAU .8576

,R"I3E .5501RRA -,0558 RC3 -.1843 FAU .03579
rOE .877! FRA -.600_ FC3 -.6649 BSP 12681

80£ 1.7296 BRA 2.3895 8C3 1.3766 FSP -407

LAUNCH DATE MAR 4 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .OD

RP 108.65 LAP -3.23

RC 145.608 GL 42.86

PLAN_TOCENTRIC CONIC

C3 37,941 VHL 6.160

LNCH A2'MTH LN_ TIME
47.73 14 37 49

132.27 _ 55 53

47.73 I4 37 49

132.27 22 55 53

47.73 14 37 49

132.27 22 55 53

01FFERENTIAL CORRECTIONS

TOE 1.4810 TRA-2.2305 TC3-1,7770 BAU ,90_

ROE .4958 R/_A -.O761 RC3 -.2359 FAU .04015

FOE .8535 FRA -.5525 FC3 -,9161BSP 13023

80E 1.5618 8RA 2.2318 8C3 t.7926 FSP -456

91,'/0 249.59 42.02 23 41 22 2366.4 -29.67 85.96

MID-COUR,_WE EWECUTION ACCURACY ORBIT DETERMINATION ACCURACY

._T 4011.3 SGR 551.4 SG3 123.5 ST I292.0 SR 462.4 55 578._

RRT .6356 RRIr .8312 RTF .9416 CRT .8417 CRS -.9626 CST -.9564
SG6 4046.3 1_3 .2932 RI3 .9442 LSA 1825.2 MSA 2_2.J SSA 4.6

SGI 4025.6 .%2 408.8 THA 4.86 ELI 1737.1 EL2 243.2 ALF 13.??

FLI_4T TIME 140.00 ARRIVAL CATE JUL 22 1969

OISTANCE 415.099

LOL 163.25 VL 27.349 GAL -5.87 A_. 81.14 I_A 201.44 SMA 127.45 ECC .19252 IN( 8.8586 Vl _.0}5

LOP 4.46 VP 37.441 GAP 7.18 A2'P g_._5 TAL _6.24 TAP 47.68 RCA 102.91 APO 151.99 v_ 34.880

GP -49.19 ZAL 12i.67 ZAP 1_7.87 ETS _99.13 ZAE 115.88 ET£ 212.77 ZAC 119.60 ETC 196.42 CLP-159.95

OLA 49.35 RAL 3.52 RAO 6568.5 VtE:L 12.622 PTH 2.29 VHP 7.935 OP4 -37.53 RAP 46.06 £CC 1.6244
L-I TINE INJ LAT INJ L_ INJ RT AS_ INJ A2_4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

4448.48 -25.32 209.35 _49.57 46.11 15 51 57 3848.5 -30.71 L:_O3.07

2941,57 -25.30 _J.78 249.36 46.i0 23 44 54 2341.6 -30.70 84.50

4448.48 -25.3_ L:_139.33 249.57 46.11 15 51 57 3848.5 -_0.71 203.07

2941.57 -25.50 g0.78 249.56 46.10 _3 44 54 2341.6 -_0.70 84.50

4448.48 -25.32 20_.35 Z49,_7 46.1I 15 5I 57 _8d8.S -_0.71 203.07

2941.57 -25.30 9(3.78 249.56 46.10 23 44 54 2341.6 -30.70 84.50

NIO-C.O_i[ £_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 4103.0 S(_ 533.9 SC,3 137.3 ST 1677.9 SR 462.4 SS 568.4

RRT .7094 RRF" .6818 RTF .9318 CRT .8598 CRS -.9759 CST -.9503

4140.3 R_3 ._060 R13 .9347 LSA 1810,1HSA 275.3 SSA 5.7

,f_l 41_2.1 ,_.2 390.0 THA 5.54 ELI 1725.2 EL2 229.7 ALF 13.58

Z062



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 196B-69J

LAUNCH DATE liAR 4 1969 FLIGHT TIME 142.00

HEL]C_ENTRZC CONIC

RL 148.35 LAL ,DO

RP 108.61 LAP -3.16

RC 147,857 GL 39.47

PLANE TC_ENTRIC CONIC

C3 32.130 V_L 5.668

LNCH ArNTH LNCH TIME

50.91 15 3 Z9

1Z9.09 Z2 59 47

50.91 15 3 29

129.09 22 59 47

50.9! 15 3 29

129.09 22 59 47

ARRIVAL DATE JUL 24 1969

0ISTANCE 420.9(33

LC¢ 163.25 VL 27.288 GAL -5.§5 AZL 82.38 HCA 204.59 SMA 127.05 ECC .1929J INC 7.6235 vJ 30.035

LOP 7.64 VP 37.406 GAP 7.38 AZP 96.94 TAL 204.56 TAP 49.14 RCA 102.54 APO 151.55 V2 34.891
GP -44.69 ZAL 122.86 ZAP I]1.89 ETS 300.76 ZAE 118.68 ETE 211.51 ZAC 122,75 ETC 196,31 CLP-159,92

CLA 46.90 RAL 7.23 RA0 6568.3 VEL 12.390 PTli 2.24 VliP 7.494 0PA -32.53 RAP 45.77 £CC 1.5288

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ 4ZNTli INJ TIME PO CST Till INJ 2 LAT INJ 2 LONG

4379.74 -26.17 20].49 249.86 49.59 16 J6 29 3779.7 -31.18 196.79

2926.40 -26.16 90.15 249.85 49.58 23 48 33 2326.4 -31.17 83.46

4379.74 -26.17 '_3.49 249.86 49.59 16 16 29 3779.7 -31,18 196.79

2926.40 -26.16 9(3,15 249.85 49.58 23 48 33 2326.4 -31.17 83.46

4379.74 -26.17 203.49 249.86 49.59 16 16 29 3779.7 -31.18 196.79

2926.40 -26.16 90.15 249.85 49,58 23 48 33 2326.4 -31.17 83.46

N|D-EOURSE EXECUTION ACCURACY ORBIT DETERtAINATION ACCURACY

SGT 4219.8 SC.R 559.0 SG3 I49.9 ST 1653.5 SR 448.7 SS 548.3

RRT .748I RRF .9002 RTF .9259 CRT .8674 CR$ -.9822 CST -.9451

SC_ 4256.6 R23 .3047 RI3 .9286 L5A 1778.9 MSA 267.2 SSA 7,1

.%1 4240.6 ,_2 369.l THA 5,70 ELI 1699.5 EL2 217.2 ALF 13.47

0IFF£RENTIAL CCRR_CTICNS

TDE 1.3489 TRA-2,1009 TC3-2.E122 B_J .9576
ROE .4424 RRA -,0_O0 RC3 -.2769 FAU .04183

FOE .8073 FRA -.5020 FC3-1.1809 BSP 13721

80£ 1.4196 BRA 2.1024 8C3 2.2294 FSP -§18

FLIGHT TIME 144.00LAUNCli DATE NAR A 1969 ARRIVAL 0ATE JUL 26 J969

ELIC_CENTRIC CONIC

RL 148.35 LAL .00

RP 108.58 LAP -3.09

RE 150,O92 GL 36.43

PLANE TOCENTRI C CONIC

C3 Z7.975 VHL 5.289
LNCH AZNTH LNCli TIME

53.67 15 27 53

126.33 23 3 37

53,67 15 27 53

126.33 23 3 57

33.67 15 27 53

126.33 23 3 57

0ISTAN_E 426.7_2
L0L 163.25 VL 27.227 GAL -5.L_ ATL 83.35 HCA 207.74 SNA 1_6.64 £CC .19342 INC 6.6527 Vl 30.035

LOP 10,83 VP 37.372 GAP 7,58 AA'P 95.89 TAL 202.86 TAP 50.60 RCA 102.15 APO 151.14 V2 3A,902

GP -40.76 2AL |23,44 ZAP |35,47 EtS 302.04 ZAEJAO.93 ETE 209.97 7AC 125.66 £TC 195.91 CLP-160.25

OIFFER_NTIAL C_CTION5

TDE 1.2981 TR_-1.9254 TC3-2.5788 BAU .9702

ROE .4134 RRA -,O59_ RC3 -.2821 FAU .04447

FOE .79_ FRA -.3997 FC3-1.3763 BSP 13098

BO£ 1.3623 BRA 1.9263 BE3 2.3942 FSP -486

OLA 44.83 RAL 10.81 RAO 6568.1 VEL 12.221 PTH 2._0 VHP 7.206 DPA -28.08 RAP 45.91 ECC I .4604
L-I TIN? INJ LAT INJ LONG INJ RT ASC ZNJ AA_4TH INJ TIN? PO CST TIM INJ 2 LAT INJ 2 LONG

4319.08 -26.66 198.25 250.49 52.52 16 39 52 3719,1 -31.33 191.24

2917.63 -_-_.6_ 89.77 250.48 52.51 23 51 34 2317.6 -31.32 82.76

4319.08 -26.66 198.25 250.49 52.52 16 39 52 3719.1 -31.33 191.24

2917.63 -26.65 89.77 250.48 52.51 23 52 34 2517.6 -31.32 82.76

4319.08 -26.66 198.25 ,2._0.49 5_.52 16 39 52 3719,1 -3I .33 191.24

2917.63 -26.63 89.77 2_0.48 52.51 23 52 34 2317.6 -31.32 82,76

NI0-COUR._E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

5_T 4250.7 _ 545.7 5G3 155.3 ST 1662.1 SR 446.7 SS 548.0

RRT .7377 _ .8919 RTF .9129 CRT .8776 CRS -.9885 CST -.9394

SC,8 4285.6 R_3 .3i60 R13 .9156 LSA 1786.9 liSA 266.4 SSA 8.2

.,q_J 4269.8 SG2 366.8 THA 5.45 ELJ 1708.8 EL2 _9.2 4LF 13.54

LAUNCH 0ATE flAR 4 1969 FLIGliT TIM[ 146.00 4RRIVAL DATE JUL ZB 1969

HELIOCENTRIC CONIC DISTANCE 432.512

RL 148.35 LAL -OO LOL 163.25 VL 27.167 GAL -4,89 AZL 84.13 HEA 210.90 SlAA 126.25 ECC .19409 INC 5°8658 V| 30.035

RP 108.54 LAP -3.01 LOP 14,01 VP 37.340 GAP 7.79 AZP 95.04 TAL 201.16 T4P 52o06 RCA 101,75 APO 150.75 V2 34,914

RC 152.312 GL 33.70 GP -37.34 ZAL 123.48 ZAP 138.66 £T5 303.08 ZAE 122.74 £TE 208.34 ZAC 128.40 £TC 195.36 CLP-I6D.79

PLANE TOEENTR 1C CONIC

C3 ,24.863 VHL 4.986 _LA 43.08 RAL 14.31 RAO 6568.D VEL 12,093 PTH 2.16 VHP 7.020 0PA -24.12 RAP 46.39 ECC 1.4092

LNCH AZNTH LNCH TIME L-I T|ME INJ LAT INJ LCNG INJ RT ASC INJ 42'NTli INJ TIME PO C$T TIM IN./ 2 LAT |NJ 2 LONG

56.07 15 51 18 4264.83 -26.92 193.57 251.44 55.00 17 2 _3 3664.8 -31.30 186.32

123.93 ?3 8 29 2913.44 -26.90 89.61 251.43 54.99 23 57 3 2313.4 -31.29 81.36

56.07 15 51 18 4264.83 -26.92 193.57 251.44 55.00 17 2 23 3664.8 -31.30 186.32

123.93 23 8 29 2913.44 -26.90 89.61 251.43 54.99 23 57 3 2313.4 -31.29 82.36

56.07 15 51 18 4264.83 -26.92 193.57 251.44 flS.00 17 2 _3 3664.8 -31.30 .186.32

123.93 23 8 29 2913.44 -26.90 89.61 251.43 54.99 23 57 3 2313.4 -31.29 82.36

DIFFER[NTIAL CORRI[CTION$ MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION 4CCURACY

TOE. 1.2190 TRA-I.80IO TC3-3.0084 8AU J.0048 s_r 4357,8 _ 533.9 ,_3 162.6 ST 1240.9 SR 436.3 SS 525.4
ROE .3790 RRA -.0529 RC3 -.2982 FAU .04598 RRT ,7470 RRf .884J RTF .9089 CRT .8828 CRS -,9917 CST -.9347

FOE .7403 FRA -.3308 FC3-I ._I0 85P 15644 $6_ 4390.4 R23 .3019 R13 .9112 LSA 1758.3 MSA 259.1 SSA 9.8

_E I .2765 _RA I .8018 BC3 3.0231 FSP -523 ,S_1 4376.1 S_2 353.4 THA 5.26 ELI 1686.2 EL2 199.5 ALF 13.40

LAUNCH GATE NAR 4 1969 FLIGHT TIME 148.O0 ARRIVAL CATE JUL 30 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .OO

RP JDB,30 LAP -2,92

RC 154.516 GL 31.21

PLANETC_ENTRIC CONIC

C3 22.441 VHL 4.737

LNCH AZliTH LNCli TIME
58.16 16 13 56

121.84 23 13 40

58.16 16 13 56

121.84 23 13 40

58.16 J6 13 56

121.84 23 13 40

OISTANCE 438.308

LOL 163.25 VL _7.107 GAL -4.54 A$'L 84.79 HC_ 214.07 $_4A 125.86 £CC ,19491 INC 5.2113 VI 30.035
LOP 17.20 VP 37.307 GAP 7.99 A2P 94.32 TAL I99.44 TAP 53.51RCA 101.33 APO 150.39 V2 34.926

GP -34.37 ZAL 123.04 ZAP |41,_0 [TS _O3.93 ZAi[ 124._O ETE 206,73 2AC 131.02 CTC 194.76 CLP-161 .45

DIFFERENTIAL CORRECTIONS

TOE 1.1621 TRA-1.6690 TC3-3.4291 BAU 1.0328

ROE .3539 RRA -.0439 RC3 -._051FAU .O4652

FOE .6909 FRA -.2fl39 FC3-I.7945 BSP 14004
80E 1.2148 8RA 1.6696 BC3 3.4426 FSP -543

OLA 41.59 R_L 17.B0 RAD 6367.9 VIEL I1.99"_ PTH 2,14 VHP 6.907 0P_ -20.57 RAP 47,13 ECC !.3693
L-I TIME INJ LAT JNJ LONG INJ RT AS_ INJ AZt4TH JNJ Tilde PO CST TIM INJ 2 LAT INJ 2 LONG

4216.01 -27.04 189.37 252.71 57.10 17 24 12 _616.0 -31.17 181.94

2912.15 -27.03 89.59 232.70 57.09 24 2 12 2312.2 -31.15 82.16

4216.01 -27.04 189.37 232.71 57.10 17 24 12 3616.0 -31.17 181.94
2912.15 -27.03 89.59 252.70 57.09 24 2 12 2312,2 -31,1fl 82,16

4216.01 -27.04 189.37 252.71 57.10 17 24 12 3616.0 -31.17 181.94

2912.15 -27.03 89.59 252.70 57.09 24 2 12 2312,2 -31.15 82.16

MIO-CCX_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

,%T 4431,6 _ 5_1.3 SG3 167.5 ST 1625.1 SR 428,6 $S 505.0

RRT .7464 i_r ._91RTF .9047 CRT .8897 CR$ -.9945 CST -,9303

SC_ 4482.0 R_3 .2851 R13 .9066 LSA 1736.6 NSA 252.2 SSA 11.4

SGJ 4468.7 SG2 345.6 TliA 5.03 ELI 1669.8 EL2 190.5 4LF 13.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69)

LAUNCH 0ATE NAR 4 1969 FLIGHT TINE J50.00 ARRIVAL 0ATE AUG I ]969

HELI(XENTR|C CONIC DISTANCE 444.096

RL |48.35 LAL .00 L(_ 163,25 VL 27.048 GAL -4.19 A?L 85,34 HCA 2J7,24

RP 108.47 LAP -2.82 LOP 20.39 VP 37,276 GAP 8.20 A?P 93.71 TAL 197.72

RC ]56,704 GL 28.92 GP -31.77 ZAL 122.18 ZAP 144.04 ETS 304.6J ZAE 125.38

PLAN_T_ENTRIC C(_NrC

C3 20.503 VHL 4.528 0LA 40.33 RAL 2|.31 RA0 6567.8 VEL ||.9Jl PTH 2.12

LNCH ATMTH LNCH TZNE L-| TIN[ INJ LAT ZNJ LONG |NJ RT ASC _NJ A2'MTH

59.99 16 36 1 4171.28 -27.08 185.59 254.29 58.89

1ZO.O! 25 19 34 2912.88 -27.07 89.68 254.28 58.88

59.99 16 36 J 4171.78 -27.08 185.59 254.29 58.89

12/3.O1 23 19 34 2912.88 -27.07 89.68 254.28 58.88

59.99 16 36 | 4171.78 -27.08 185.59 254.29 58.89

12_.01 23 19 _4 2912.88 -27.07 89.68 254.28 58,88

SNA 125.48 ECC .J9588 INC 4,6556 Vl 30.035

TAP 54.95 RCA I00.90 APE) 150.06 V2 34.938

ETE 205.L_0 ZAC 133,54 ETC 194.|5 CLP-162.|8

VHP 6.845 OPA -I7.39

IN| TII_ PO CST TIM

17 45 33 3571,8

24 6 7 2312,9

17 45 33 3571.8

24 8 7 23|2.9

|7 45 33 3571.8

24 8 7 23|2,9

OZrFERENTIAL C..ORRECT|ONS M|O-COUR$4_ EXECUTION ACCURACY

TOE 1.1|90 TRA-I.5326 T¢3-3.8437 BAU 1.0575 SGT 4339.3 SGR 5|0.3 _3 170.5

.335| RRA -.0347 RE3 -.3068 FAU ,04639 RRT .7404 RRF .849"Z RTF .9008

FOE .6438 IRA -.1749 FC3-1.9587 BSP 14_O5 .T_ 4567.9 RZ3 ,2654 RJ3 .9025

BOE 1.J68! 8RA 1.53JO BE3 3.8580 FSP -353 SG| 4555.J SG2 341.8 THA 4.78

RAP 48.10 ECC 1.3374

JNJ 2 LAT IN| 2 LONG

-30.99 |78,02

-30.97 82.11

-30.99 178.O_

-30.97 82.11

-30.99 178.O2

-30,97 82.11

CRBIT OETE_INATIC_ ACCURACY

5T J611.8 SR 424.5 $5 485.6

CRT .898l CRS -.9968 CST -.9260

LSA 1718,6 NSA 245.2 SSA 13.2

ELI 1656,9 EL2 181.6 ALF |3.47

LAUNCH DATE HAR 4 1969 FLIGHT TI_ 132.00 ARRIVAL DATE AUG 3 1969

H_LI(XENTRIC CONIC

RL 148.35 LAL .O0
RP 108.43 LAP -2.71

RC 158.875 GL 26.79

PLANETOCENTR|C CONXC

C3 18.922 VHL 4.350
LNCH ATHTH LNCH TINC

6J.62 16 37 46

118.38 13 26 17
61.62 16 57 46

118.38 23 26 17

61.62 16 57 46

118,38 23 26 17

OISTANCE 449.880
LQ. 163.25 VL L_.ggO GAL -3.83 AZL 85.82 _ 22/3.41 S_IA 125.11 ECC .19701 IN( 4.1751 VI _ 30.035

LOP 23.58 VP 37,245 GAP 8.42 AZP 93.J8 TAL 195,98 TAP 36.39 RCA 100.46 APO 149.75 V_ 34.951

GP -29.50 ZAL 1_3.94 ZAP 146.32 ETS 305.13 ZAE 126.34 ETE 203.77 ZAE 136.01 ETC 193.57 CLP-J62.96

DLA 39.24 RAL 24.87 RAO 6567.8 VEL |1.845 PTH 2,10 VHP 6.822 OPA -14.51 RAP 49,26 ECC 1.3114
L-I TINE INJ LAT INJ _ tNJ Rt A$_ _tNJ AZlATH _Nj_TI_ PO CST Tt_ _:NJ 2 L_T INJ 2 LONG

413i.46 -27.07 182,18 256.J6 (_.43 18 6 37

2915.11 -27.05 89.83 256.15 60.42 24 14 53
4131.46 -27.07 182,18 236.16 60,43 16 6 37

2915.11 -27.05 89.85 256.15 60,42 24 14 53

413|:46 -27.07 182.|8 256.t6 60.43 18 6 37

2915.11 -27.05 89,83 256.15 60.42 24 14 53

DIFFERENTIAL CCRRECT|CN5 , HID-COURSE EXECUTICN ACCURACY

RC_ .3208 RRA -.0262 RE3 -.3063 FAU .04582 RRT .7315 RRF .8261 RTF .8979

FOE .5975 FRA -.0973 FC3-2.0965 BSP 14395 _ 465j,8 R_3 .2431 R13 .8993

8DE 1.1_05 _RA 1.3925 BC3 4.2721FSP -558 S_1 4639.3 S_2 340.9 THA 4.56

3531.5 -30.78 |74.50

2315.1 -30.77 82,17
3531.5 -30.78 174.50

2315.1 -30.77 82.|7

3_3_:_ -3o.7s 174.5o

2315.1 -_0.77 82.17

ORBIT OETE_INATION ACCURAC_

Sf |598.6SR_--422_,9:$5 466.0

CRT ,9079 CRS -.9982 CST -.9220

LSA 170|.4 NSA 237.3 SSA |5.!

ELI 1644.6 EL2 172.3 ALF 13.66

LAUNCH 0ATE MAR 4 1969 FLIGHT TIM_ |54.00 ARRIVAL DATE AUG fi 1969

HELIOCENTRIC CONIC DISTANCE 455.634

RL 148.35 LAL .00 LQ. |63.25 VL 26.931 GAL -3.45 AZL 86.25 HCA 223.59 S_IA I24.74 [CC .198_O INC 3.7531 Vl 30.035

RP IO8.39 LAP -2,59 LOP 26.78 VP 37,215 GAP 8.63 _ZP 92.72 TAL 194.23 TAP 57.82 RCA 100.00 APO IA9.47 v2 34.964

RC 161.027 GL 24.79 GP -27.30 ZAL 119.35 ZAP |48.]6 ET$ )05,3| ZA[ 127.14 ETE _O2.45 ZAC 138.43 ETC 193.01 CLP-163.75
PLAN_TC_£NTRIC CON|C

C3 17.615 VHL 4.197 OLA 38.28 RAL 28.53 RAD 6367.7 V_L 11.79(3 PTH

LNCH AZHTH LNCH TIN_ L-I TIIAE IN| LAT

63.08 17 19 24 4094*45 -27.01
116.92 23 33 49 2918.63 -27.00

63.08 17 19 24 4094.45 -27.01

J16.92 23 33 49 2918,63 -27.00
63.08 17 19 24 4094.45 -27.01

116,92 23 33 49 2918.63 -27.00

DIFFERENTIAL CORRECTIONS

TOE 1.0581 TRA-I.2439 TC3-4.6649 BAU 1.1009

ROE .3105 RRA -.0176 RE3 -._034 FAU .04483

FOE .5546 FR4 -.0197 FE3-2.2030 BSP 14798

E_E 1.1027 _A 1.2440 6C3 4,6747 FSP -555

2.08 VHP 6.830 OPA -11.9| RAP 50.57 ECC 1.2899

IN| LONG IN| RT A,_ IN| A2'NTH IN| TI_ PO CST TIM IN| 2 LAT |NJ 2 LONG

179.07 258.32 61.77 18 27 39 3494.5 -30.56 171.30
g0.1i 258.31 61.76 24 22 28 2318.6 -]0.35 82.35

179.07 258.3_ 61.77 18 27 39 3494.5 -30.fl6 J71.30

90.If 238,31 61.76 24 22 28 2318.6 -_0.55 82.35
179.07 255.32 61.77 18 27 39 3494.5 -30.56 171.30

90.11 258.31 61.76 24 22 28 2318.6 -30.55 82.35

NID-C._UR_E EXECUTION ACCURACY ORBIT DETERtAINATION ACCURACY

5_T 4701.O _ 495.4 SG3 17_.7 ST 1587,9 SR 424.0 SS 448.0

RRT ,7194 _ .8008 R1T .8950 CRT .9195 CR5 -.9984 CSr -.918J

5G8 4727.0 1_3 .22_9 R13 .8963 LSA |6_8.0 NSA 228.6 5SA 17.1

_1 4714.5 SG2 343.1 THA 4,36 ELI 1633.5 EL2 J61.9 ALF 13.93

LAON(H OATE HAR 4 1969 FLIGHT TIME 156.00 ARriVAL DATE AUG 7 1969

H(L_OCENTRIC CONIC

RL 148.35 LAL .O0

RP 108.35 LAP -2,46

RC J63_161 GL 22.88

PLANETC_ENTRIC CONIC

C3 16.529 VHL 4,066
LNCH A_NTH LN_H TZNE INJ L.AT

64.42 17 41 I0 -L_.92

115.58 23 42 6 -26.gO

64.42 17 4J lO -_6,_

115.58 23 42 6 -_5.g0

64.42 17 41 10 -26.9_

115.58 23 42 6 -L_6._0

OIFFER_NTIAL CORRECTIONS

TOE 1.0319 TRA-I.0933 TC3-5.0683 6_U 1.J220

ROE .3021 RRA -.00_ RC3 -.3016 FAU .04371

FOE .5100 FRA .O525 FC3-2.2895 BSP 15093

802 1.0752 BRA I .0933 BE3 5.0773 FSP -556

DISTANCE 461.419

LCL 163.25 VL L_.874 GAL -3.O7 A2'I. 86.62 _ _26.78 ,94_ 124.38 ECC .19976 IN( 3.3774 vJ 30.033

LOP 29.97 VP 37.186 GAP $.B_ AZP 92.31 TAL 19_.47 TAP 39.25 RCA 99.53 APO 149,22 V2 34.977

GP -25.73 ZAL 117.44 ZAP |_._5 ET$ 305.73 Z_ I_7._O ETE 2_31.25 ZAC 140,83 ETC 192.49 CLP-164,56

DLA 37.43 RAL 32.30 RAO 6_67.7 VEL 11,744 PTH 2,07 _HP 6.861 OPA -9.53 RAP 52.01 ECC 1.2720
L-I TINE INJ LONG INJ RT ASC INJ AZt4TH INJ TINE PC) CST TIM INJ 2 LATINJ 2 LONG

4060.17 176,20 260.76 62.94 IB 48 51 3460.2 -30.31 168.36

2923,56 90.46 L_d3.76 62.93 24 30 50 2323.6 -30.30 82.63

4060.17 176,_0 260.76 62.94 IB 48 51 3460.2 -30.31 168.36

2923.56 90.46 L_=0.76 62,93 24 30 50 2323.6 -30,30 82.63

4060.17 176,20 2_O.76 62.94 18 48 51 3460,2 -30.3| 168.36

2923.36 90.46 LP_O.76 62.93 24 30 50 2323.6 -30.30 82.63
H_O-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4781.6 _ 49i.6 _'.,3 i72.6 ST 157|.3.SR 425.9 SS 427.7
RRT .7076 RRF ,7748 RTF .8937 CRT .9312 CRS -.9969 CST -.9138

4806.8 R_3 ,1968 R13 .8947 LSA 1668.9 NSA 218.7 55A 19.5

SGI 4794.3 ,%2 346.5 THA 4.18 EL| 1621.O EL2 I30.5 ALF J4,29

L
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 4. 1968-695

LAUNCH DATE MAR 4 I_9

I'_L|OCENTRrC (ONIC
RL 148.35 LAL .00
RP 106.3| LAP -2.35

RC 165.276 GL 21.05
PLAN[ TOCENTRIC CONIC

C3 15,628 VHL 3.953
LNO,4 ATMTH LN_H TIE L-I TINE IN| LAT

65.69 16 3 17 4026.06 -26.76
114.31 23 51 3 2930.17 -26.77

65.69 J8 3 17 4028.06 -86.78
114.31 25 51 3 2930.17 -26.77

65.69 J8 3 17 4028.06 -26.76
114.3| 23 51 5 2930. I 7 -26.77

D |FFERENTIAL CCIRR1ECTIONS
TOE J.0079 TRA -.935! TCS-5.457Z 8AU 1.14|9
ROE .Z960 RRA -.0017 R(5 -.2997 IrAU .04241
rOE .4672 FRA .JLP'_ FC3-7.3493 BSP 15352
BOE 1.0304 BRk .93fl! 8(3 5.4654 FSP -553

FLIGHT TII4_ |58.00 4RRIVAL 04TE AUG 9 J969

DISTANCE 467.173
LOt. 163.25 VL 26.817 GkL -2.67 ATL 86.96 _A 229.96 _qk
LOP 35.17 VP 37.157 G4P 9.08 AZP 91.96 TAL 190.71 TAP
GP -24.80 7kL 115.25 ZkP 151.95 ETS 305.8l 7AE 128.55 ETE

124.02 EC( .20140 INC 3.0386 V! 30.036
60.67 RC4 99.04 APO 149.00 V2 54.990

21X).16 Zk( 145.21ETC |92.00 CLP-165.37

0LA 36.65 RAL 36.19 RA0 6567.6 VEL 11.705 PTH 2.06 VHP 6.911 OPA -7.36 R4P 53.57 ECC 1.2572
IN| LONG |NJ RT 4,S_ rNJ k_TH ZNJ TIN[ PO CST TIM ZNJ 2 LAT IN| 2 LONG
175.52 263.49 65.98 19 lO 26 5428.1 -30.05 165.63

g0,9"_ 863.49 65.97 24 59 55 2330.2 °30.04 83.04
173,58 265.49 65,98 19 10 26 3428.1 -30.05 165.65

90.98 863.49 65.97 24 39 53 2330,2 °30.04 83.04
J73.52 863.49 63.98 19 l0 26 5428.1 -30.05 165.63

50.92 863.49 63.97 24 39 53 8330,2 -30.04 83.04
NI0-COUR,_E EXECUTION ACCURkEV ORBIT OETERNINATION ACCURACY
SGT 4858.4 S_ 490.1 SG5 171.9 ST J551.6 _R 429.0 S$ 407.6
RRT .6948 RRF .?487 RTF .8988 CRT .9434 CRS -.9929 CST -.9089

4883.0 223 .1739 RI5 .8957 _ I647.4 NSA 208.0 SSA 22.1
S_,I 4870.3 ,_,8 351.6 THA 4.03 ELI 1603.9 EL2 157.6 ALF 14.73

FLIGHT TIlE 160.00

DISTANCE 478.917
LQ. I63.85 VL 2_.761 GkL -2.2_ 42_ 87.27 I,_A 233.16 S_4A
LOP 36.57 VP 37.189 GAP 9.3! A2'P 91.64 TAL 188.94 TAP
GP -2"2.82 ZAL 112.74 ZAP J53.5| ETS 305.74 ZA£ 128.83 ET£

OLA 35.91RAL 40.22 RAO 6567.6 VEL JJ.674 PTH 8.05 VHP 6.978 OPA -5.37 RAP 55.24 ECC 1,2450
L-_ TXNE _NJ I.AT _NJ iON(- |NJ RT AS(: _NJ A214TH INJ TII4E PO (ST TIH XNJ 2 LAT |NJ 8 LONG
3_37.38 °2'6.60 1/'0.95 866.50 64.92 19 38 40 3397.3 -29.74 163.08
2939.13 -21S._ 91.fl4 266.50 64.9! 0 53 2J 2359,1 -29.73 83.6!
3997.32 -26.60 1"/'0.95 866.50 64.92 19 32 40 3397.3 -29.74 165.02
8959.|3 -2t5.58 91.54 266.50 64.9| 0 55 8I 8339.1 °29.73 83.61
3997.38 -26.60 170.95 LPo6.50 64.92 19 32 40 5397.5 -29.74 163.O2
8939.|3 -215.58 91.54 L_.50 64.9J 0 53 21 2339.1 °89.73 85.6!

MZO-(.CUR_£ E_ECUTZON ACCURACY CR_T OETERNINAT_ON _CCURAC_
SGT 4932.0 S_R 489.9 SG3 l?O.6 ST I524.4 SR 432.5 ss 386.2
RRT .6816 _ .78L_J RTT .8988 CRT .9555 CRS -.9855 CST -.9027
,568 4956.8 _3 .1519 RI3 .8935 LSA I618,9 MSA I96.5 SSA 25.2
_1 4943.3 _8 357.6 THA 3.89 ELI 1579.8 EL8 123.2 ALF 15.86

LAUNCH OATI_ NAR 4 1969

P_LI_X_ENTRI( CONIC
RL 148.35 LAL .00
RP 108.86 LAP -2.IB
RC 167.370 GL 19._8

PLAMETOC_NTR_C C_N;C
C3 14.888 _ 3.859
LNCH AZNTH LNCH TIN_

66.92 18 26 3
1|3.08 0 4 22

66.92 18 86 5

ll3.0B 0 4 22
66.92 18 86 3

||3.08 0 4 22
0IFFERENT_AL CCIRRIECT_ON$

TOE .98_ TRA -.77_J TC3-5.8847 9JUJ 1.|_O9
RO[ .2918 RRA .OOr_ RC3 -.8979 FAU .04097
FOE .4840 FRA .1895 FC3-8.MS4 BSP I5624
BO£ 1.0248 8RA .7701BC5 5.8385 FSP o531

ARR]'VAL 0ATE AUG 11 1969

125.67 £CC .20324 IN( 2.7502 Vl 30.035
62.09 RCA 98.54 APO 148.81 V2 35.003

199.17 ZAC I45.58 ETC I9J.55 CLP-166.18

LAI_I_H 0ATE NAR 4 19_9 FLIGHT TZI4_ 162.00 ARRIVAL 0ATE AUG 13 1969

HIELIOCENTRIC CONIC OtSTANC£ 478.648
RL 148.35 LAL .OO LOL J63.25 VL 86.705 GAL -I.84 AZL 87.55 H(,A 256.35 ,_A 123.33 ECC .20528 INC 2.4462 Vl 30.055
RP IO6.ZZ LAP -2.04 LOP 39.57 VP 37.|01 GAP 9.55 AFP 91.36 TAL 187.16 TAP 63.51 RC4 96.01 APO I48.65 V2 35.016
RC 169.44_ GL 17,54 GP -21.59 7AL IlO.O0 ZAP 134.95 EY5 305.5! ZAE I89.23 ETE J98.26 ZAC 147.95"ETC |91,08 CLP-|66.98

PLAMETOCENTRIC CONIC
C3 14.295 VHL 3.78| 0LA 55.19 RAL 44.39 RAO 6_67.6 VlEL II.648 PTH 2.04 VHP 7.060 0PA -3.54 RAP 56.99 EC( J.2553

LNCH ATNTH LNCH TZME L-| TII4_ INJ LAT ZNJ _ ZNJ RT A_ INJ 47NTH _NJ TIN_ PO CST TIN _NJ 2 L3T INJ 2 LONG
68.17 IB 49 41 59457.86 -L_.35 168.44 869.79 65.76 J9 55 48 3567.3 -89.39 160,48

1J1.83 o J3 58 2951.I3 -86,34 92.37 269.78 65.77 I 3 9 2551.l -29.37 64,4J
68.1 7 |8 49 41 39_7.86 -26.35 |68.44 269.79 65.78 19 55 48 3367.3 -29.39 160,48

111.83 0 13 58 2931.|3 -L_,_4 92.37 269.78 65,77 I 3 9 8551.1 -29.57 84.41
68.17 16 49 4J 3_7,_6 °26.35 168.44 269.79 65/78 19 55 48 3367.3 -29.59 160.48

!II.83 o 13 58 895J.J3 -26.34 92.37 269.78 65.77 1 3 9 2351.1 -29.37 _4.41
OIFFER[NTIAL _CTIOI_ N|O-CCt,IRSI[ EXECUTION ACCURACY ORBIT DETERNIN_TION ACCURACY

TOE .9560 TR4 -.5947 TC3-6.I549 BAU J.1776 _T 4997.6 _,R 491.2 _3 168.7 ST 1492.6 SR 4_6.8 SS 366.2
ROE .2881RRA .0157 R(_ ".29_! FAU .0_937 RRT .6677 _F .6983 RIT .9987 CRT .9673 CR$ -.9733 CST -.8951
FOE .3833 FRA .2558 rC3-8._848 8SP I58_9 St_ 508|.7 _ .J33J RI3 .8934 LSA 1586,7 MSA 164.8 $$A 28.7
8Og .9_85 BRA .fl949 BC3 6.1619 F_ -548 ,%1 5008.4 SG2 364.9 THA 3.77 ELI 1551.5 ELE 106.5 ALF 15.88

LAUNO_ DATE NAR 4 1969 FLIGHT TII4_ J64.00 ARRIVAL DATE AUG J5 1969

HELIOCENTRIC CCNI{
RL 148.35 LAL .00
RP IO8.18 LAP -1._18
RC 171.498 GL J5.83

PLAMET_NTRIC CONIC
C3 13.840 VHI. 3.720

LNCH AZNTH L.N04 TIME,
69.49 19 14 Z9

110.5_ 0 83 27
69.49 I9 14 29

;10.5| 0 23 87
69.49 I9 |4 22

110.51 0 83 87

LOL 163.85 VL _.650 GAL -I.4I AZL 87.88 Hr_
LOP 42.77 VP 37.074 GAP 9.80 AZP 9l.J! TAL
6P -_0.30 2AL 107.02 7_P 1_6.27 ET$ 305.13 ZAI[

239.35 SI4A 122.9,9 ECC .20753 IN(: 2.1823 v! 30.055
185.38 TAP 64.93 RCA 97.47 APO 148.52 V2 35.030
1_9._9 _T[ I97.47 ZAC 150.51 _TC 190.64 CLP-167,78

DLA 34.46 RJ4. 4_.68 R,40 _7._ M[L |1.6_9 PTH 8.04 VHP 7.|54 0PA -I.B5
L-| T|NE INJ LAT _NJ _ |NJ RT ASC |NJ A214TH |NJ TZNE PO CST TIN
393_.9_ -L_.03 J65,89 873.33 66.58 20 20 6 3357.0
8_67.J6 -_6.0J 93.47 _73.3_ 66.56 I J8 54 8367,2
39_S.9_ -L_.03 J$_.89 21'3.33 66.58 20 20 6 3357.0

8_N_7.J6 -L_.0J 93.47 273.3_ 66.56 l J_ 54 _367.8
393_.9_ -_6.03 I6_._ _73.33 66.58 20 20 6 3337.0
L_367.I6 -26.0I 93.47 273.33 66.56 I 12 54 8367.2

OIFF[R_NTIAL CORR_CTZON_

TDIE .9215 TRA -.4138 TC3-6.4_17 B_MJ 1.1930
• 8855 RRA .0858 RC3 -.2238 FAtJ .03779

rOE .3408 FRA .3172 FC5-8._636 BSP 1_O60
BOE .9647 _RA .4140 BC3 6.4583 FSP -5_

RAP 58.83 ECC 1.2278

INJ 2 LAT INJ 2 LONG
°88.96 157.92
-28.95 85.50
-88.96 J57.98
-28.95 65.50
-28.96 I57.92
-28.95 85.50

ORBIT DETERNINATION ACCURACY
ST 1445.8 SIR 440.0 ss 343.5
ORT .9778 CR$ -.9538 CST °.8840

L$A 1539.2 H$A i75.3 SSA 32.9
_LI I_0_.J _L2 _.4 ALF |6.64

HID-C(XJRSlE [_ECUTZON ACL"U_ACV
SGT 5064.9 _ 493.J SG3 166.6"
_T .6546 _ .67_0 RTT" .8937
568 f,086.9 RZ3 .1149 RI3 .8943
SGI 5075.2 t_,2 372.0 THA _.67

2O65



JPL TM 33-99 = EARTH-VENUS TRAJECTORIES I VOL 4. 1968-69_

L4UNCH CATE MAR 4 1969 FLIGHT TIME 166,_0 ARRIVAL CATE AUG 17 1969

HELIOCENTRI( (ON IC 0ISTAN(E 490,06@

RL 148.35 LAL .00 LOL 163.75 VL 26.596 GAL -.96 A?L 88.06 H(A 242.75 SMA 122.66 EC( .21001 IN( 1,9350 VI 30.035

RP 108,14 LAP -1.7Z LOP 45.98 VP 37.048 GAP 10,06 AZP 90.89 TAL 183.60 TAP 66.34 REA 96.90 APO 148.42 v2 35.043

RE 173.53Z GL 14.14 GP -19.51 7AL 103.82 ZAP 157.50 ETS 304.59 ?AE 129.9! ETE 196.75 ?K 152.68 ET( 190.2! CLP-168.5_

PLAtqETOCENTRIC CONIC
C3 13.519 VHL 3.677 CLA 33.69 RAL 53.09 RAC 6567.5 VEL 11.615 PTH ?.04 VHP 7.261CP_ -.29 RAP 60.74 ECC 1.82Z5

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(:_Nf.,,INJ RT A,_C INJ A_WTH INJ TIME 1:10CST TIM INJ 2 LAT INJ Z LONG

70.94 19 40 46 3905.31 -25.61 163.23 877.13 67.33 20 45 52 3305.3 -28.46 155.25

109.06 0 32 20 2988.57 -25.60 94.95 877.j2 67.31 I 88 9 8388.6 -28,44 86.97

70.94 19 40 46 3905.31 -25.6! 163.83 877.13 67.33 80 45 58 3)(]5.3 -28.46 155,25

109.06 0 32 20 8988.57 -25,60 94.95 877.12 67.31 I 28 9 2388.6 -28.44 86.97

110.00 I 22 3 2836.55 -29.82 84.66 278.66 71.42 2 9 L'O 2236.5 -31.48 76.17

110.00 83 50 14 3105.3] -22.10 ]08.87 875.36 63.83 24 41 59 2505.3 -25.51 94.77

01FFERENTIAL CORRECTIONS MID-EOUR.$E EXECUTION ACCURA(Y ORBIT ;ETERMINATION AC(URACY

TDE .8798 TRA -.8235 TC3-6.6958 BAU I._113 S_T 518_.5 _ 495.4 S(,3 ]64.1 ST 1384.6 5R 442.5 5S 320.4

_I_)E ,2837 RRA .0358 RE3 -.8907 FAg .03616 _T .64_ _ .6531 RTF .r8955 CRT "9865 CRS --'9239 CST --'_693

FOE .Z966 FRA ,3758 FC]-2.3159 BSP 16307 Sr,,B 5152.1 R_3 .0980 R13 .8960 LSA 1479.1 MSA 162.7 SSA 37.6

_CE .9244 eRA .2_63 BE} 6,7081FSP -531 $61 5|38.8 S(,8 379,1 THA }.57 ELI 145_.0 ELZ 69.0 ALr 17.54

LAUNCH 0ATE MAR 4 I_9 FLIGHT TIME 168.O0 ARRIVAL CATE hUG 19 1969

W_LIC_CENTRIC CONIC

RL 148.35 LAL .00

RP 108.10 LAP -I.55

RC 175,544 GL 18.46

PLANETOCENTRIC CONIC
C3 13.]31 VHL 3.651

LN04 A_MTH LN_H TIME

7Z.57 _ 8 57

107.43 0 40 5
77.57 ,30 8 57

107.43 0 40 5

110.00 8 7 34

ii0.00 83 40 39

0IFFERENTIAL COR_CTION$

TOE .8275 TRA -.02A9 TC_-6.8793 BAU 1.8_71

ROE .2821 RRA .0460 RC3 -.2875 FAU .03454

FOE .2509 FRA .4384 FC3-8.243! B,_ 16538

BOE .8748 8RA .0583 8C3 6.8853 FSP -584

OISTANEE 495.755

LOL 163.85 VL 26.548 GAL -.49 AZL 88.30 /_A 845.95 $MA 128.34 E(( ,81873 INC 1.7015 VI ]0.035
LOP 49.18 VP 37.0LP2 GAP 10.33 AZP 90,69 TAL 181.81 TAP 67.76 RCA 96.38 APO 148.37 V2 35,056

GP -18.63 ZAL 1GO.44 ZAP 158.64 ET5 303.89 ZAE 130.19 ETE 196,09 ZAC 155.06 ETC 189.77 CLP-169.37

OLA 38.87 RAL 57.59 RAO 6567.5 VEL 11.607 PTH Z.03 VHP 7.379 CPA 1.16 RAP 68.72 £CC 1.2194

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH iNJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

31_70.81 -ZS.JO 16_.3_ Z_J.15 68.05 _| J] 18 _870,8 -27.85 ]52,35

3016.99 -25.09 96.91 _81,14 68.03 I 30 22 8417.0 -87.84 88.94
3870.81 -85.10 160.33 881.15 68.05 81 13 88 3870.8 -27.85 152,35

](]16.99 -85.09 _.91 _81.|4 6_.03 I 30 _2 2417.0 -87.84 88.94

8747.87 -30,98 78.35 _83.39 74.77 8 53 _8 8147.9 -38.76 69.58

3187.98 -|9.48 107._5 _78.88 61.34 84 33 46 8587.9 -8_.15 100.03
MI0-COUR,¢_ EXECUTION ACCI_ACY ORBIT 0ETERMINATION ACCURACY

5(,T 5188.8 =T_,R 497.4 SG3 161.4 ST 1307.3 SR 443.4 55 296.4

RRT .6897 RR_ .6383 RTF .8976 CRT .9985 CR5 -.8771 CST -.8477

5(;B 5818.6 R'Z3 .08_ R13 .89_0 LSA 1402.7 MSA 155.6 SSA 42.6

S(,1 5i98.3 ,f_8 385,7 THA 3.47 ELl 1379.5 £L2 51.3 ALF 18.63

LAUN(H CArE MAR 4 1969 FLIGHT TIME 170.00 ARRIVAL 0ATE hUG ZI 1969

HELICwCENTRI( CONIC CISTANCE 501.423
RL 14H.35 LAL ._0 LOL 163._5 VL 26.489 GAL -,01 A_L 88.52 HCA 849.J5 ,S@_ 1_2.02 EC( ,21572 INC 1.4791 VJ 30.035

RP 108.06 L_P -I.}8 LOP 58.39 VP 36.996 GAP 10.61 AZP 90.53 TAL 180.03 TAP 69.18 RCA 95.70 APO 148.35 v2 35.069

RE 177,535 CL I_,81 GP -17.84 7AL 96.91 ZAP 159.70 ETS _03.01ZAE |}0.44 ETE 195.49 ZA( 157.43 ET( 189.31 ELP-170.15

PLANETC_ENTR_C CONIC

C5 13.780 VHL 3,644 CL_ 31,99 RAL 62,16 RA0 6567.5 VEL 11.605 PTH 2,03 VHP 7.509 0PA 2.49 RAP 64.77 ECC 1.2185
PO CST TIM INJ 8 LAT INJ _ LONGLNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ R7 ASC INJ A_'MTH INJ TIME

74.46 20 39 40 3831.08 -84.48 157.08 _85.57 68,74 81 43 3J

105.54 0 45 46 _055.04 -24.47 99.55 285.37 68.73 I 36 41

74.46 20 39 40 3831.08 -24.48 157.08 885.37 68.74 21 43 31

i05,54 0 45 46 3055.04 -24.47 99.55 _85.37 68.73 I 36 41

llO,O0 2 46 33 _681.18 -38.07 73.45 887,99 77.48 3 31 14
110.00 23 38 3 3253.O0 -17.31 111.05 881.70 60.05 Z4 38 16

01FFERENTIAL CORRECTIONS MID-COURE EXECUTION ACCURACY

TOE .6480 TRA .1765 TC3-7,1984 BAU 1.879_ S(,T 5354.4 SGR 477.3 5G3 169.1
ROE .2537 RRA .0590 RE3 -.3871 FAU .0_636 RRT .6684 RRF .5918 RTF .9033

FOE .0655 FRA ,4933 FC3-2.3701 BS_ 17816 569 5375.6 R_3 -,0183 R13 .9033

BOE .6959 BRA ,1861 8C3 7.2058 FSP -616 SG! 5363,7 S_ 357.0 TH_ 3.39

3231.1 -27.15 149.06

8455.0 -27.14 91.59

3831.1 -87.15 149.06

2455.0 -87.14 91.59

8081.l -33.46 64.50

8653.0 -21,16 104.03
ORBIT DETERMINATION ACCURACY

ST 1035.5 SR 400.2 SS 193,1

CRT .99(]8 CRS -.4234 CST -.4542

LSA 1112.5 MSA 177.? 554 49.0

ELI 1109.1 EL8 50.5 _LF _l.OO

LAUNCH C)ATE MAR 4 1969

H_LIOCENTRIC CONIC
RL 148.35 LAL .00 LCL 163.85 VL 86.436 GAL

RP 108.O8 LAP -1.21LCP 55.60 VP
RC 179.506 GL 9.19 6P -17.12 _AL

PLAN_TCX_ENTRIC CONIC
C3 13.369 VHL 3,656 OLA 31'03 RAL

LNCH AZMTH LN_H TIME L-I TI_ INJ LAT
76.75 81 13 49 3788.79 -83.75

103.85 0 48 14 3106.83 -8].73

76.75 81 13 49 378_.79 -83.75

103.25 O 48 14 3106._3 -Z3.73

110.O0 3 28 54 2624.86 -38.83

110.00 83 38 20 3318.76 -15._5

DIFFERENTIAL CORRECTIONS

TDE .6988 TRA ,4088 TC3-6.9993 B_U 1.8519

R0£ .2828 RRA ,0713 RC3 -.8788 rAU .03098

FCE .1668 FRA ,5458 FC3-8.0068 B,'F_ 16821

ROE .7536 BRA .4150 BC3 7.0046 FSP -498

FLIC_AT TIME 172.00 ARrIVaL CATE AUG 83 1969

OI$TANCE 507.070

.49 AZL 88.73 I_A _58.36 S_A 181.71 ECC .21898 INC 1.8658 Vl _0.035

36.971 GAP 10.90 AZP 90.38 T_L 178._4 TAP 70.60 RCA 95.06 APO 148.37 v2 35.083

93.84 ZAP 160.69 ETS 301.9_ ZAE 130:67 ETE 194.95 ZAC 159.82 ETC 188.81 CLP-170.93

66.75 RAO 6567.5 VEL 11.608 PTH 8.03 VHP 7,650 OPA 3,73 RAP 66.86 ECC 1.2200

INJ LONG INJ RT A_ INJ AZMTH INJ TIP_ _ CST TIM [NJ 2 LAT INJ _ LONG
15}.O6 _89.77 69.41 88 16 58 3188.8 -26.33 145,1_

i03.1_ _89.77 69.40 I 40 ! 8506._ -26.3_ 95,18

153,06 _89.77 69.41 88 16 58 3188.8 -26,33 145.12

103.18 889.77 69.40 I 40 1 8506.2 -26.38 95.1_

6_.19 _98.60 79.89 4 6 38 80_4.3 -33.88 60.11
114.45 885.4_ 59.03 84 33 33 8712.8 -19.84 107.61

MIO-CO_R_. _XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.S_T 5887,_ _ 508.3 SG3 155,0 ST I188.3 5R 444.0 SS 264.3

RRT .6034 RRF .5975 RTF .9007 CRT .9860 CRS -.7184 CST -.79_?

5&B 5311.1 R23 .0638 R13 .9010 LSA i8_8.7 MSA 167.8 SSA 47.0

561 5_96,0 SG2 399,9 THA 3,_0 ELI 1810.5 EL2 68.9 ALF ?l .28

?066



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH CArE MAR 4 J969

HELIC(ENTRIC CCIWIC

RL 148.35 LAL .00

RP IO7.98 LAP -1.03

RC 1_1.455 GL 7.60

PLANE TC(ENTRZC C(_NIC

C3 13.609 VHL 3.689

LNCH AZMTH LNCH TIME

79,66 2l 53 ?9

|O_.34 0 45 3

79.66 21 53 29

100.34 0 45 3

1|O.00 3 57 38

110.O0 23 40 4

FL2GHT TIME 174.00 ARRIVAL CATE AUC ?_ 1969

DISTANCE 512.69A

LL'_ 163.25 VL 26.384 GAL 1,0! AlL 88.94 HCA

LOP 58.81 VP 36.946 GAP II,20 AIP 9(3.26 TAL

GP -16.47 ZAL 89.50 lAP 161.61 ET$ 300.7? ?AE

255.57 SMA 22|.41 ECE .??254 INC 1,0599 Vl 30.035

176.45 TAP 7_.02 RCA 94,39 APO 14_,43 V2 35.095

|30.89 ETE 194.46 7AC 162.20 ETC l_8.24 CLP-|TI.70

CLA _0.00 RAL 71.32 gAD 6567.5 VEL 11.619 PTH 2.04 VHP

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| AZMTH IN| TIME

3718.64 -22.90 147.92 294.31 70.08 22 55 28

3178.13 -22.89 I08.J5 294._0 70.06 l 38 I

3718.64 -22.90 147,92 294.3! 70.08 22 55 ?8
3178.13 -22.89 208.15 294.}0 70.06 I 3B J

2573.64 -33.37 65,34 297.24 82.11 4 40 37

3371.13 -J3.J_ IJT._ 2_9.36 58.17 24 32 15
DIFFERENTIAL CORRECTIONS

TEE .611@ TRA .6375 TC3-6.9492 BAU 1.2652

ROE -?@21 RRA .0845 RC3 -.2653 FAU ,02943

FOE .I196 FRA .5970 FC3-1.8725 BSP 17059
BEE .6737 8RA .6431 6C3 6.9543 FSP -494

LAUNCH CArE MAR 4 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .O0
RP IO7.94 LAP -.84

_C I_3.384 GL 6.06

PLANETO(ENTRIC CONIC

C3 14.010 VHL 3.74_
LNCH AZMTH LNCH TINE

_4.02 22 A5 42

95.98 0 28 52

I00.OO 2 5 30

I00.00 23 5l 44

110.OO 4 31 5

110.OO 23 42 39

MID-COUR.E £X£CUTION ACCURACY

SeT 5338.3 SGR 503.3 ,%3 151.9

RRT .3930 _ ,581_ RTF .9042
S_ 5362.0 R"Z} .0520 R13 .9(}44

SGJ 5346.7 SG2 404.6 THA 3.22

FLI_T TIE J76.00 ARRIVAL DATE

0ISTANCE 518.29"4

LCI. 163.25 VL 26.333 GAL 1.36 AZL. 89.14 HEA 258.78 ._AA IZJ.lI ECC .22643 INC ,8597
LOP 62.03 VP _.92_ GAP 11.53 AlP gO.J7 TAL 174.67 TAP 73.46 RCA 93.69 APO 148.53

GP -15.88 ZAL 85.71 lAP 16_'.47 ETS 299,_9 Z,i_ 131.08 ETE 194.02 ZAC 164.60 ETC J87.56

OLA 28.89 RAL 75.83 RAO 6567.6 VEL IJ.636 PTH 2.04 VHP 7.969 OPA 5.92 RAP 7J.?J

L-J T_I_ IN| LAT IN| LONG IN| RT A,_C IN| AZMTH IN| TIME PC CST TIM IN| 2 LAT

_615.30 -21.95 139,91 298.95 70.72 23 45 57 3015.3 -24.37

3_94._ -21,93 I16,37 298.95 70.71 I 23 46 2694.2 -?4.36

2983.75 -_6.82 95.03 300.34 76.27 2 55 14 2383.8 -28.44

3400.98 -17.22 I2E,_Z 296.93 65.18 24 4825 28OI.0 -20.43

2527.92 -33.74 61.82 _01.92 84.J6 3 13 I3 1927.9 -34.18

3429.57 -11.06 JL_0.90 293.43 57.45 24 39 49 2829.6 -15.27
CIFFERENTIAL CORRECTIONS MI0-COUR_E E_ECUTION ACELMACY

TOE .5135 TRA .8785 TC3-6._094 BAU 1.E763 SGT 5_81.6 _ _03.5 $G3 148.4

ROE .7828 RRA .0987 RC3 -,_345 FAU .0_781 RRT .58|8 _ .5661 RTF .907_

FOE .0741 FRA .6478 FC3-1.7186 B_ o 17247 ._ 5405.1 _'_3 .0433 R|3 .9074

BCE .5862 BRA .8840 BC3 6.8|4! FSP -486 SGJ 5389.6 S_2 408.9 THA 3.l 3

7.803 DPA 4.87 RAP 69.0| ECC J.?740

PC CSr TIM IN_ ? LAT IN| ? LONG

3I|8.6 -25.40 140.01

2578.1 -75,40 100.24

3118.6 -?5,40 140.Ol

2578.1 -?5.40 100.24

1973,6 -34,10 56.17

_771.1 -17.29 |ll,_l

ORBIT DETERMINATION ACCURACY

ST 1021.8 5R 440.6 SS 251.7

CRT .9615 CRS -.5852 CST -.7682

LSA li23.2 MSA 194.9 SSA 44.6

ELI 2107.1 EL2 111.8 ALF ??.76

AUG 27 I969

Vl 30.035

V? 35.108

CLP- 172.47

ECC 1.7306

INJ 2 LONG

132.04

108.50

86.60

114.89

52.60

114.34

ORBIT DETERMINATION ACCURAC_

ST 923.9 SR 436.2 SS 24_.I

CRT .9061CRS -.4259 CST -.7560

LSA 2023.2 MSA 238.1 SSA 40.?

ELI 1007.5 ELl 169,? ALF 23.87

L_UNCH CArE MAR 4 1969 FLIGHT TIME 178.00 ARRIVAL DATE AUG _9 J969

HELIL'_CENTRIC CONIC

RL ]48.35 LAL .O0

RP 107.90 LAP -.66

RC 1_5,791GL 4.57

PLANE T(_CENTRIC CONIC

C3 14.586 VHL 3.819
LNCH A_MTH LNCH TIME

90.00 O 47 5I

9O.OO 23 I 58
lO0.O0 ? 53 3_

I00.00 73 38 52
11_.OO 5 3 17

]lO.OO 23 45 A3

DISTANCE 523.861

LOL 163,25 VL 26.283 GAL 2.12 AlL 89.34 HCA 262.00 S_A 1_.82 ECC .23067 INC .6637 Vl 30.035

LOP 65.25 VP 36.898 GAP 11.86 AlP _0.09 TAL 172.89 TAP 74.89 RCA 92.95 APO 148.69 V2 35.120

GP -15.34 ZAL 81.92 lAP 163.27 ETS 297.66 lAE 131.26 ETE 193.61 ZAC 166.99 ETC 186.70 CLP-173._4

OLA 27.7? RAL 80.25 RAO 6567.6 V£L 11.661PTH 2.05 VHP 8.148 DPA 6.89

L-I TI_ IN| LAT IN| LONG IN| RT A$C IN| A?lATH IN| TI_ PC) CST TIN

3297.78 -24.60 117.5J )04.87 75.51 I 42 49 2697.8
3629.54 -17.27 139.05 _O2.23 67.21 24 2 27 }029.5

2892.3l -28.13 88.55 _05.74 79.44 3 4I 51 2292.3

3510.25 -13.99 J28.72 300.65 63.3! 24 37 22 2910,2

2486.57 -33.98 58.62 506.6I 86.05 5 44 43 1886.6

3488.75 -8.87 124.09 297.65 56.85 24 43 51 2888.7

CIFFERENTIAL CORRECTIONS

TOE .4064 TRA 1.1343 TC3-6.5824 8AU 1.2845

ROE .2844 RRA .1139 RC3 -.2409 FAU .02615

FOE .O303 FRA .6_ rC3-1.552I BSP 173_0

BOE .4960 BRA 1.1400 BE3 6.5868 FSP -474

MI0-(OUR,_ EXECUTION ACCURACY

SGT 3417._ SGR 503.1 SG3 144.9

RRT ,5710 RRF .5526 RTF .9099

5440.6 R23 .0366 RI3 .9101

,SGI 5424.9 ,S_2 412.5 THA 3.05

RAP 73.45 ECC 1.240]

IN| ? LAT IN| 2 LONG

-26,35 I09.28

-20._1 131.60

-29.30 79.94

-17.46 1_1,65
-34.16 49.38

-13.18 117.64

ORBIT DETERMINATION ACCURACY

ST _52.6 SR 430.6 SS 253.7

CRT .8017 CRS -.259J CST -.7753

LSA 943.0 MSA 293.7 SSA 35.4

ELI 925.3 EL2 237.2 ALF ?3.69

LAUNCH CArE MAR 4 1969 FLIGHT TIM[ 180.00 ARRIVAL DATE AUG 31 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .00
RP 107.87 LAP -.47

RC 187.175 GL 3.15

PLANETOCENTRIC CONIC

C3 15.356 VHL 3.919

LNC._ AZMTH LNCH TIME

90.00 I 42 52

90.00 22 41 lO

lOO,OO 3 34 24

IOO.O0 23 32 19

110.00 5 34 IO

_IO.OO 23 49 2

DISTANCE 529.396

LOL 163.25 VL 26.233 GAL 2.71 AlL 89._3 /'_A 265.22 SMA _20.53 ECC .23530 INC .4705

LCP 68.46 VP 36.874 GAP JA.L_ AlP gO.04 TAL I71.13 TAP 76._4 RCA 92.17 AFO 148.89
GP -14.83 ZAL 78.J3 ZAP 164.01 £T9 _95.81 ZAE 131.43 ET£ 193.24 ZAC 169.39 ETC 185.52

0LA 26.50 RAL 84.54 RA0 6567_6 V(L 11.694 PTH 2.06 VHP 8.340 OPA 7.18 RAP 75.72

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT
3183.78 :26._ ]Og..60 310._? 79.12 2 35 56 _583.8 -27,54

3766.54 -13.48 147.31 303.8_ 64,86 2_ 43 56 3166.5 -16.76

2824,24 _2B.BB B_.6_ 310.76 81,93 4_128 2224.2 -29.69

3601.31 -1I .I4 133.98 304.66 62.08 24 32 20 3001.3 -14.79

2449.47 -34.I2 55,73 311.3l 87.75 6 15 0 1849.5 -34.05

3548.85 -6,62 127.29 301,93 56.39 24 48 II 2948.8 -10.99

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE ._836 TRA I .3_ TC3-6.2940 BAU J ._930 S_T _4_.3 _ _O| .3 ,_T_3 I4| ,4

ROE .7863 RRA .1294 RC3 -.2260 FAU .0_458 RRT ,5600 RRF .5390 RTF .9|_9

FOE -,O147 FRA .7490 FC3-1.3855 BSP |?_O4 SGB 5475,3 R23 .0299 RI3 .9130

B0E .40_O 8RA I .4048 8C3 6.29_0 F_ -466 5G| 5459.6 S_E 4J4.7 THA 2._6

Vl 30.035

v? 35.137

CLP-174.OO

ECC 1.7577
INJ ? LONG

I01.15

140,17

74.92

127.09
46.48

120.93

ORBIT DETER_WZNATION ACCURACY

ST 814.8 SR 423.4 $S 266.0

CRT .63|5 CRS -.0925 (ST -._231
LSA 887.8 MSA 353.3 SSA 31.2

ELl 864.5 EL2 309.4 ALF 20.98

2067



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH LATE MAR 4 ]969 FLIGHT TINE |_.00 ARRIVAL CATE SEP ? 2969

HELIOCENTRIC CON[C

RL |48.35 LAL .00

RP 107.83 LAP -.28

RC 189.037 GL 1,81

PLAN[TOCENTR IC C(_qIC

(3 J6,340 VHL 4.042

LNCH ATNTH LN_H TIME

90.00 2 25 54

90.O0 22 3! 3

JOO.00 4 I0 57

1oo.00 23 28 40

llO.O0 6 3 39

J|O.O0 23 52 2fl

OISTANCE 534.892

LOL 163.25 VL 26.184 G4L 3.32 A?L 89.7_ HCA 268.44 SNA IL_.25 ECC .2403A [NC .2792 VI 30.035

LOP 71.68 VP 36.850 GAP 12,60 A2P 90.01 TAL 169.37 TAP 77.80 RCA 91.3S APO 149.15 V2 35.144

GP -14.41 ZAL 74.46 ZAP I64.69 ETS 293.73 ZAE J31.58 ETE I92.90 ZAC 171.78 ETC 183.72 CLP-174.76

OLA 25.25 RAL 88.67 RAO 6567.7 VEL ]l.736 PTH 2,07 VHP 8.548 OPA 8.59 RAP 78.03 E(( |.2689

L-] TIME IN| LAT |NJ LONG IN| RT AS_ IN| A_NTH |NJ TIME PC) CST TIM IN| 2 LA T IN| 2 LONC

3107.93 -27.17 I04.LP'Z 315.36 81.69 3 17 42 1507.9 -28.04 95.66

38?0.54 -10.39 I53,39 309.83 63.5| 23 35 34 3270.5 -=3.87 Z46.44

2769.21 -29.34 79.6I 3|5.67 84.00 4 57 6 '2|69.2 -29,86 70.84

3684.49 -8.45 J38.69 ]08.80 61 .22 24 30 5 _84.5 -12,23 I3l .94

2416.64 -34.18 53.16 316.00 89.27 6 43 55 1816.6 -33.90 43.93

3609.83 -4.3| 130._0 _06.26 56.06 24 52 38 3009.8 -8.74 124.2|

CR_IT OETERM|NATION ACCURACY

ST 829.1SR A15.2 SS 284.P

CRT .4}17 ERS .050_ CST -.8838

LSA 884.2 MSA 398.1 SSA 27.5

EL1 850.8 EL2 368.8 ALF 14.41

CIrFERENTIAL CCRRECTION5

TDE .1500 TRA 1.6769 T¢3-].9473 BAU 1.._300

ROE .2889 RRA .1455 R¢3 -.2096 FAU .02304

rO£ -.0585 FRA .7986 F¢3-I.Z_8 BSP I7651

(3OE .3255 BRA J.6_32 Be3 5,9510 FSP -4§7

MI0-COURS_ EXECUTION ACCURACY

SGT 54B3.4 _sR 498.4 _3 137.9

RRT .5493 RRF .5264 RTF .9160
5506.0 R_3 ,0243 R13 .9161

SG| 5490.3 .T,GZ 416.0 THA 2._7

LAL_CH DAT£ MAR 4 _,969 FLIf.44T TIN£ 184.00 ARRIVAL OAT£ 5EP A I 969

MELIOCENTRIC CONIC

RL 148.35 LAL ,00
RP 107,79 LAP -,09

RC |90.87§ GL .55

PLAN_TOCENTRIC CONIC

C3 17.563 VHL 4.191

LNCH AZMTH LNCH TII_

90.00 3 3

90.00 Z2 25 3

iOO.00 4 44 23
IO0.OO 23 26 41

110.O0 6 31 37

||0.00 23 55 57

CIFFER_NTIAL C_R1ECTIONS
TOE .OO67 TRA I .9689 TC3-5.5S42 BAU 1,3049

RC£ 72924 RRA ,J_J R(3 -.J9_ FAU ,0_154

FOE -.101| FRA .848! FC3-J.0616 B$P 17783

BCE .2925 8RA 1.97S6 BC3 5.3575 FSP -448

0I$TAN(E 540,345

LOL 163._5 VL 2_.136 GAC 3,97 AZL 89,9I t'_A 271.66 ._A 119.98 EC( .245d4 iN( .0876 V| 30.035

LCP ?4,9| VP _.B26 GAP 13.O1AZl _ 90.00 TAL 167,62 TAP 79,2H RCA 90,48 APO |49,47 V2 35.155
GP -14.00 ZAL 70,86 ZAP 165.32 ET$ 29| .42 ZAAE 131.22 ET[ 19_.58 ?AC 174.16 ETC 180.$6 CLP-I75.53

DLA 23.97 RAL 92.61 RA0 6567.7 VEL 11.788 PTH 2.08 VHP 8.772 OPA 9.32 RAP 80.37 £CC 1_289_

L-I TIME INJ LAT IN| LONG IN| RT AS_ IN| A_TH IN| Tl_ PO C$T TIM INJ 2 LAT IN| Z LONG

]049,49 -_7,67 100.0_ 320,_O 83,73 3 54 9 2449,5 -28.25 91.40

3962,22 -7.56 158.64 313.96 62.63 23 31 5 3362.2 -11.17 J5J.82

2723.67 -L_.62 76.25 3_._0 85,74 5 29 47 2123.7 -29.89 67.46
3763.27 -5.84 143.09 313.03 60,63 24 29 24 3163.3 -9.7! J36.44

2388,19 -34.18 50.94 320.67 90.58 7 II 25 i788,2 -33.72 41.75

3671.52 -J.96 133,73 3J0.6_ 55.87 24 57 8 3071.5 -6.43 |27.49

MI0-C.OL_$E EXECUTION _CCURACY ORBIT 0ETERMINATION ACCUR4CY

_,T 5509,2 _ 494.5 SG3 134.4 ST 894.8 SR 406.3 SS 307.6

R'RT .5386 RR_ ,5143 RTF .9|9_ CRT .198_ CR5 .J662 £ST -.9332

,_8 5531.4 R_3 ,0194 RI3 .9192 LSA 942,9 MSA 413,2 SSA 24.6
S_I 5515.7 $_2 416.1 THA 2.78 ELI 898.9 EL2 397.2 4LF 6,10

LAUNCH CATE MAR 4 J969 FLIGHT TIME ]86.00 ARRIVAL C4TE SEP 6 1969

HELIO_ENTRI( CONIC

RL 148.35 LAL .00 LOt. 163.25 VL
RP 107.76 L4P .10 LOP 78.|3 VP

RC 192.690 GL -,6J GP -J3.63 7AL

PLAN([TO(ENTRIC CONIC

C3 |9,057 VHL 4,365

LNCH _HTH LNCH TIME

90.08 3 36 56

9(3.00 22 21 I7
lO0.OO 5 15 10

|I)O.DD 23 25 4_

110.00 6 58 1

110.00 0 3 19

CIFFERENTI4L CORRECTIONS

rOE -.1430 TRA 2.2791 TC3-5.1235 8AU 1.3061

ROE -2969 RRA ,1792 RC3 -,1729 FAU ,01999
rOE _.|4|3 FR_ .B993 FC3 -.9083 8SP 17_21

ODE .3295 8RA 2.2862 BE3 5.1265 FSP -436

DISTANCE 545.749

?6.088 GAL 4,65 A?L 90.10 HC4 274.88 5MA I19.7| ECC .25J_4 INC .|021 VI 30.035

36.803 GAP 13.44 A_P 90.01 TAL I65.88 TAP 80.77 RC4 89.56 APO 149.85 v2 35.|66

67.39 ZAP J65.89 ET5 288.86 Z_£ 131.85 ETE 192.29 ZAC I76.50 ETC 173.24 CLP-176.Z9

_L4 22.70 RAL 96.35 RAD 6567.8 VEL 11.8S1PTH 2.10 VHP 9.014 _P_ 9.98 RAP 82.74 ECC |.3136

L-[ TIME INJ LAT INJ LONG INJ RT A$C IN| AZMTH INJ TIME PC CST TIM INJ _ LAT IN| 2 LONG

3002,7] -27.97 96.63 325,J4 85.4I 4 26 59 2402.7 -28.32 87,9_

4047.2| -4.87 163.44 318.17 62.07 23 28 45 3447.2 -8.57 156.71
2685.98 -_9.77 73.46 325,27 87,20 5 59 56 2'086.0 -_9.84 64.65

3839.J7 -3.29 147.28 317.30 60.27 24 29 44 3239.2 -7.23 140.70

2364.21 -34.15 49.0? 325.32 91,69 7 37 26 J764.2 -33.54 39,88

3733.71 .42 136.97 314.98 55,82 I 5 33 3133.7 -4.07 130.76
MIO-COUR$_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SC,T 5528.1SOR 489.5 SG3 131,0 ST 999.7 SR 397.| 55 332._

RRT ._279 _ .5031RTF ,922I CRT .0047 CRS .2526 CST -,9637
£,GB 5549.7 R_3 ,0160 RI3 ,922l LSA 1050.2 MSA 405,3 SSA 22.2

SGI 5534.2 S_2 415.3 THA 2.69 ELI 999.7 ELZ 397.| ALF .13

LAUNCH CATE MAR 4 J969 FLIGHT TIME J88.00 ARRIVAL CATE SEP 8 1969

HELI_ENTRIC CONIC

RL 148.35 LAL ._

RP 107.73 LAP .29
RC 194.4_D GL -|,6_

PL4NETOCENTRIC CONIC
C3 _.859 VHL 4.567

LNCH AZMTH LN_M TIME

90.00 4 7 29

90.00 22 18 54

I[10.OO 5 43 35

|OO.00 23 25 29

1|0.00 7 22 49

110.00 0 6 41

OIrFEI_ENTIAL CORRECTIONS

TOE -.3051 TRA 2.f_J15 TC3-4.¢_47 BAU 1.307l

ROE .3021 RRA ,J961 RC3 -.1543 FAU .01857
FOE -.J816 FRA .9497 FC3 -.7707 BSP I7940

BCE .4294 9RA 2.6089 8C3 4,6872 FSP -427

OISTANEE 551.O94
LOt- |63._5 VL 26.04J GAL 5.36 _ZL 9fl,30 _A 278.11 SMA 119.44 ECC .2S_39 IN( .2964 v! 30.035

LC_P 81,36 VP 36,780 GAP J3,90 AZ_ 90,04 T_L I64,| 7 TAP 82,28 RCA 88.58 APO 150,3J V2 35,t 77

GP -_3,29 ?AL 64,06 ZAP 166,40 ETS 286,04 Z_E 131,96 ETE 192,0J ZAC 178,58 £TC 14J,87 CLP-J77,D6

OLA 21,44 RAL 99.88 RAO 6567.8 VEL J1.926 PTH 2,12 VHP 9.276 DPA 10,56 RAP 85.12 ECC |.3433
L-I T_ [NJ LAT INJ LONG INJ RT 4,e_. INJ AZMTH ZNJ TDv/E. PO CST TZM _NJ 2 LATINJ 2 LONG

2965.06 -28.15 93.69 329.90 86.77 4 56 54 236fi.I -28.30 _5.?3

4127,84 -2,29 I67,96 322,42 61,77 23 27 42 3527,8 -6,05 I6|.Z9

2655.19 -29,85 71.17 329.98 "88.40 6 27 50 2055.2 -29.76 62.37

3912.94 -.80 151,33 321.59 60.12 24 30 42 3312.9 -4,77 144.79

2344.75 -34.10 47,55 329.94 92.59 8 I 54 1744.7 -33.36 38.39

3796.I5 2.L_} 140.23 319.35 55.92 J 9 57 3196.1 -1.69 134.O3
HIO-COURS_ EXECUTION ACCURACY ORBIT 0ETEI_WINATION ACCUR4CV

SGT 5545.5 SGR 483.1 SG3 127.7 ST 1126.1 5R 387.2 55 358.3

RRT ,5169 RRF ,4916 RTF .925_ CRT -,J40| CR$ .3_25 CST -.9805

$GB 5566.5 R23 .0|24 RI3 .9255 LSA 118?.2 USA 387.? SSA ?0.2

._1 5551.2 $02 413.J THA 2.59 ELI II28.2 EL2 382.9 ALF J76.88

?061]



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69t

LAUNCH _ATE MAR 4 J969 FLIGHT TIME I_.O0 ARRIVAL CaTE SEP I0 1969

HELIOCENTRIC CONIC 01STANCE 556.37!

RL 146.35 LAL .GO LOL 163.25 VL 25.995 GAL 6.11 ATL 90.49 HC4

RP 107.70 LAP .46 LOP 84.58 VP 36.757 GAP I4.39 AZP 90.10 TAL

RE 296.24S GL -2.66 GP -12.9g ZAL 60.90 ZAP 166.85 ETS 282.97 ?AE
PLANCTOCENTRIC CONIC

C3 23.013 VHL 4.797 CLA 213.22 RAL 103.19 RAO 6567.9 VEL 12.016 PTH 2.14 VHP

LNCH AZMTH LNCH TII_ L-| TIN? IN| LAT IN| LONG IN| RT A,_ JNJ A_IWTH IN| TII_

90.00 4 35 24 2935.15 -28.24 91.70 334.59 87.86 5 24 19

9o.00 22 17 26 42135.26 .2! 172.27 326.70 61.68 23 27 31

IGO.00 6 9 49 2630.72 -29.89 69.35 334.6} 89.36 6 5} 39

JO0.O0 23 25 43 3984.93 1.65 155.28 325.g0 60.15 24 32 8

liD.D0 7 46 O 2329.79 -34.04 46.39 3}4.52 93.28 8 24 50

liD.DO O 9 57 _g58.6! 5.18 J43.51 323.70 56.16 1 I4 15

OIFFERENTI4L CCRRECTIONS NI0-(.CLk_SE EXECUTION ACCURACY

TOE -.4754 TRA 2.9413 TC3-4.2407 8AU I._054 SGT 5556.0 SGR 475.} S_} I24.5

ROE .5083 RRA .2129 RE} -.1358 FAU .01718 RRT ,5055 _ .4BOI RTF .9290

FCE -.2208 FRA |.0010 FC} -.6462 6SP 18036 SC,6 5578.3 R23 .009_ R13 .9291

BOE .5666 BRA 2.9490 BC3 4.2429 FSP -418 ,_| 556}.2 ,_2 409.8 THA 2.49

2Pl.34 S,*4A

I62.47 TAP

132.05 ETE

119.19 E(( .26555 IN( .4932 Vl 30.035

83.81RCA 87.54 APO J50.84 v? 35.181

191,76 ?AC 178.18 ET( 46.83 CLP-177.84

9.561 0PA 11.08 R4P 87.52 EC( 1.3787

PC (ST TIM IN| 2 LAT IN| 2 LONG

2335.2 -28.24 83.04

3605.3 -3.58 165.64

20}0.7 -29.65 60.56

3384.9 -2.34 148.76

1729.8 -33.22 37.24

3258.6 .70 137.28

ORBIT CETERNINATICN ACCURA(_

ST 1264.4 SR 377.1 SS 3_3.9

CRT -.2460 (R$ .3763 (ST -.9892

LSA 1324.1MSA 366.8 SSA 18.6

ELI 126_.1 EL2 364.4 ALF 17_.43

LAUNCH CArE MAR 4 1969 FLIGHT TIME |92.00 ARRIVAL GATE SEP 12 1969

_LIOCENTRIC C(_WIC

RL 148.35 LAL .00
RP 107.67 LAP .67

RC 197.986 GL -3.54

PLAN[TOCENTRIC CONIC

C3 25.574 VHL 5.057

LNCH AZMTH LNCH TIME

90.00 fl O 58
90.00 22 16 37

I(30.00 6 34 0

100,00 23 26 15

110.00 8 7 }5

110.00 0 15 6

0ISTANCE 561.570

LOL J63.25 VL 25.950 GAL 6.gLAZL 90.69 HCA 284.57 SMA 118.93 £CC .27339 INC .6949 Vl _,035
LOP 87.81 VP 36.734 GAP |4.9} AZP 90.17 TAL 160.80 TAP 85.37 RCA 86.42 APO 151.45 V2 35.196

GP -12.69 ?4L 57.90 ZAP 167.24 ET5 279.64 ZAE I32.I3 ErE 191.52 ZAC 175.98 ET( 26.28 (LP-178.62

OLA 19.03 RAL I06.29 RAO 6568.0 VI_L J2.122 PTH 2.17 VHP 9.870 OPA 11.53 RAP 89.94 ECC 1.4209

L-I TIME IN| LAT IN| LONG |NJ RT A_w_ IN| A_TH IN| TIMC PC CST TIM IN| 2 LAT IN| 2 LONG

2912.07 -28.29 90.02 339,21 88.71 5 49 30 2312,1 -28.I7 8J.35
4280.I0 2.62 176.45 }30.98 61.79 23 27 57 }680.1 -I.l 7 169.82

2612.06 -29,89 67.97 339.23 90.09 7 17 32 2012.1 -29.56 59.18

4055.34 4.02 159.15 330.20 60.55 24 }3 51 3455.3 .05 152.62

2319.28 -34.00 45.57 33e.07 9},76 8 46 J4 1719.3 -35.I1 36.44

39EO.90 7.53 I46.B0 }28.04 56.56 I 18 27 3320.9 3.08 140.54

CRSIT OETERMINATION ACCURACY
ST 1403.4 SR 366.8 5S 408.8

CRT -.3235 CR$ .4178 (ST -.9938

LSA 1466.4 MSA 347.2 $SA 17.2
EL1 1408.8 EL2 345.8 ALF 174.86

OIFF£RENTIAL CCRRECTION$

T0E -.6539 TRA 3.2995 7C3-}.8025 BAU 1.3007

ROE .3154 RRA .2294 RC} -.1178 FAU .01582

rOE -.2588 FRA 1.0539 rE3 -.5354 BSP 18120
BoE .7260 _qA 3.3074 BE} 3._043 FS@ -409

MID-COURSE EXECUTION ACCURACY

SGT 5565.7 S_R 466.4 SC,3 121.4

RRT .49}4 RRr ,4685 RTF .9}27

5585.2 R_} .0067 R13 .9327

S_I 5570.5 ,SG2 405.3 THA 2.38

L_UNCH CATE MAR 4 1969 FLIGHT TINE 194.00 _RRIVAL CArE SEP 14 1969

HELIOCENTRIC CONIC

RL 148,35 LAL .DO LOL 163.25 VL

RP Jf17.64 LAP .86 LOP 91,05 VP

RE 199.701 GL -4.34 GP -12.43 2AL

PLAN_TOCENTRIC CONIC

C3 28.606 VHL 5.348

LNCH AZMTH LNCH TIME

90.00 5 24 23

90.00 22 i6 14

1o(3.00 6 56 17

lO0,OO 23 27 2

ltO.O0 8 27 37

liD.DO O 16 7

OIFFERENTI_L CCRRECTIONS

TOE -.8368 TRA 3.6814 TC3-3.37}6 BAU 1.2g08

RCE .3239 RRA .2456 RC3 -.JGO4 FAU .01444

FOE -.2945 FRA 1.1097 FC3 -.4369 BSP 18110

BCE .8973 BRA 3.6_96 B(3 3.375i FSP -398

DISTaN(E 566.678

25.905 G4L 7.76 AZL 9()._ _A 287.80 SMA 118.69 ECC .2_198 INC .9024 Vl 30.035

36.71J GAP 15.51 AZP 90.2_ TAL 159.16 TAP _6.96 RCA 85.22 APO 152.16 v? 35.205

55.08 ZAP 167.56 ETS 276.06 ZAE 132.20 ETE 191.29 ZAC 173.65 ErE 20,49 CLP-179.4?

CLA 17._ RAL 109.18 RA0 65£8.1 VEL 12.247 PTH 2.20 VHP 10.207 0PA 11.91 RAP 92.35 ECC 1.4708

L-I TIN_ IN| LAT IN| LCNG IN| RT A,T_ IN| A}_WTH IN| TIME PC CST TIM IN| 2 L_T IN| 2 LONG

2895.14 -28.3I 88.78 343.78 89.}3 6 12 38 2295.J -28.10 _0.J?

4352.72 4.95 180.32 355.26 6_.08 23 28 47 3752.7 1.]8 173,87

2598.82 -29.89 66.98 343.78 90.61 7 39 36 1990,8 -29.48 58.20

4J24.27 6.3} 16_.97 }}4.50 60.75 24 35 46 35_4.3 _.38 156.41

2313.06 -33.97 45.09 343,58 94.04 9 6 10 1713.1 -33.04 35.97

3982.80 9.84 150.|I 3}2.37 57.10 I 22 30 3382.8 5.43 143.78

MIO-_SE EXECUTION ACCURACY ORBIT 0ETERMINATION 4CCUR4CY
._T 5567.9 _ 456.4 ,T_3 118.4 5T 1536.6 5R 356.7 SS 432.2

RRT ,48J0 RRf" .4573 RI"F .9365 CRT -.3786 CRS .4481 CST -.9963

5586.6 R_} .005_ RJ3 .9365 LSA 1601.9 MSA 329.7 5SA 16.1
,T.&I 5572.} ,_2 399.9 THA 2._7 ELI |542.8 EL2 328.B ALF I 74,74

LAUNCH 0ATE MAR 4 I969 FLIGHT TINE 196.00 ARRIVAL 0ATE SEP 16 1969

H_LICX_ENTRI( CONIC

RL 148.35 LAL .GO

RP 107.62 LAP 1.04
RC L_I.391GL -5.04

PLANETOCENTRIC CONIC

C3 32.191 VHL 5.674

LNCH AZMTH LNCH T_ME
9(3.00 5 45 51

90.00 22 16 JI

]OD.OO 7 16 46

JOO.OO 23 27 57

]10.OO 8 46 9

J10.00 O 19 0

0I$TANC£ 571.677

LOt. 163.25 VL 25.862 G4L 8._6 AZL 9J.12 G 291.03 SMA 118.45 ECC .29142 INC 1.1177 Vl 30.035

LOP 94.28 VP 36.688 GAP |6.13 A2'P 90.40 TAL 157.56 TAP 88.59 REA 8}.93 APO 152.97 V2 35,2]3

GP -12.19 Z}L 52.44 ZAP 167,81 £78 272.2} Z_E 132.24 £T£ 191.08 ZA( 171.30 ETC 17.Pl CLP 179.77

DLA 16.82 RAL 111.87 R40 6568.3 V_L 12.39E PTH 2.24 VHP 10.575 CPA 12.23 RAP 94.77
L-I TIME IN| LAT IN| L_ IN| RT A_ _NJ A_TH IN| TIME PC C$T TIM IN| 2 LAT

2883.79 -28.32 87.95 348.28 89;74 6 33 55 2_83.8 -28.05

4423.31 7.18 184.50 }}9.5} 62.54 23 29 55 3823.3 3.45

2590.59 -29.88 66.37 }48.27 90.93 7 59 57 1990.6 -29.43

4191.73 8.56 166,74 }_8.78 61._5 24 37 49 3591.7 4.66

2310.94 -35.96 44.9_ }48.05 94.14 9 24 40 17|0.9 -53.02
4044.I5 12.08 153.44 }}6.68 57.78 1 26 _4 3444.1 7.74

OIFFERENTIAL CORRECTIONS

TOE-J.O325 TRA 4.0811 TC3-2.9711 8AU 1.2792

RCE ,3331RRA .2607 RC3 -.0845 FAU .01315

FOE -.31K39 FRA 1.1664 rc3 -.3535 BSP 18118

_OE 1.0849 8RA 4.0894 Oc3 2.9723 FSP -389

MIO-CCURSE EXECUTIOH ACCURAC_
t,_T 5566.9 SC,R 444.9 SG3 115.5

_t .4669 _ .4446 RTF .9405

S_B 5584.7 R23 .0037 RI3 .9405

_1 5570.8 SC2 }93.2 THA 2.15

ECC 1,5_98
INJ 2 LONG

79.29

177,8I

57.60

160,12

35.81
J47.03

ORBIT 0?TERMINATION ACCURACY

ST 1663.0 SR 346.4 SS 455.1

CRT -.4234 ERS .4749 CST -.9977

LSA 1730.5 MS4 313.1 SS4 15.J

ELl 1669.7 EL2 312,5 ALF 174.78

2069



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69

LAUNCH DATE MAR 4 1969 FLIGHT TIME 198.00 ARRIVAL CATE SIP I_ 1969

HELIOCENTRIC CONIC

RL 148.35 LAL -00

RP I07.59 LAP 1.22

RE 203.056 GL -5.67

PLANE TC_CENTRI{ CONIC

C3 36.427 VHL 6.035

LNCH A_MTH LN(H TIt,_
90.00 6 5 29

90.00 22 16 Z3
I00.00 7 35 34

lO0.O0 Z3 28 59

110.00 9 } 14

llO.O0 0 21 44

CISTANCE 576.548

LC'_. |63.25 VL 25.819 6AL 9.62 AZL 91.34 HCA 294.27 SMA I18.22 ECC .50181 INC 1.3427 vI 30.0}5

LOP 97.52 VP 36.665 GAP |6.82 AZP 90.55 TAL I55.99 TAP 90.26 RCA 82.54 APO 153.89 V2 )5.ZZ!

GP -11.97 tAL 49.98 ZAP 167.99 ETS 268.I8 ZAE 132.25 ETE 190.87 ZAC I68.96 ETC 16.27 CLP !78.95

CLA 15.81 RAL 114.35 RAO 6568.4 VEL 12.562 PTH 2.28 VHP 10.979 0PA 12.48 RAP 97.18 ECC 1.5995

L-I TIME INJ L4T IN/ LONG INJ RT AS( INJ AZMTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
2877.5I -28.32 87.49 352.7I 89.97 6 53 _7 2277.5 -28.02 78.94

4491.97 9.32 188.42 343.78 63.14 23 3I 15 3892.0 5.64 I81.67
2587.00 -29.87 66.10 352.70 91.07 8 18 41 1987.0 -29,41 57.3}

4257.72 I0.70 )70.47 343,05 61.92 24 39 56 3657.7 6.86 I63.78

2312.71 -33.97 45.06 352.48 94.06 9 41 47 I712.7 -33.04 35.94
4104,77 14.26 156,78 340,96 58,60 I 3(] 9 3504,8 I0,00 150,27

MI0-CCURS_ E)(ECUTION ACCUR4CY CRGIT 0ETERMIN4T_ON ACCURACY

SGT 5562.J 5GR 432.3 5C,3 J12.7 ST 1779.6 SR 336,1 5S 477,1
RRT ,4515 RRf .43|0 RTF .9449 CRT -.4585 CRS .4969 CST -.9986

SG8 5578,9 R23 ,00_6 RI3 .9449 LSA 1849.0 MSA 297.8 SSA J4.?

SG! 5565.6 5¢,2 385.5 THA 2.02 ELI I786.4 EL2 297.5 ALF 174.9!

01FFER£NrIAL CORR£CTIONS

TCE-1,2369 TRA 4.5069 TC3-2.5917 8AU 1.2626

ROE .]435 RRA .2746 RC} -.0698 FAU .01187

FOE -.3667 FRA 1.226! FC3 -.2822 8SP 18204

BeE 1,2837 BRA 4.5152 8C3 Z.5926 FSP -381

LAUNCH 0ATE MAR 4 19_9 FLIGHT TIM[ _.00 ARRIVAL DATE SEP _ 1969

H[LIOCENTRIC CONIC

RL 148.35 LAL .0(]

RP 107.57 LAP J.40

RE _4.697 GL -6.23

PLANETO(ENTRIC CONIC

C3 41,436 VHL 6.437
LNO'¢ A_NTH LNCH TIM_

9O.00 6 23 26

90.00 22 16 44

100,00 7 52 48
100.00 23 30 3

!I0.00 9 18 57

110.00 O 24 19

OIFFERENTIAL CORRECTIONS

TDE-I,4453 TRA 4,9627 T(3-2,2344 BAU I,_38I

ROE .3553 RRA .2873 RC3 -.056_ FAU .01055

FOE -.4009 FRA 1.2906 rc_ -._L)05 BsP 18148

8OE 1.4883 8RA 4.9710 803 2.2351FSP -369

DISTANCE _81_267
LOL 163.?5 VL 25.777 GAL 10.6(, AZL 91.58 HCA _97.50 SMA 117.99 £CC .31327 INC 1.5796 vl )0.0}5

LCP J00.75 VP 36,64_ G_P I7,56 AZP 90.7_ TAL J54,48 TAP 91,98 RCA 81,03 APO 154.95 V2 35.Z28

GP -II ,76 ZAL 47.70 ZAP 168.09 ETS 263,93 ZkE 132.24 £TE 19(3.67 2A( 166.63 £TC 15.27 CLP 178,10

0LA 14.86 RAL /16.65 RAO 6568,6 VEL X2,759 PTH 2.32 VHP 11,423 0PA 12,68 RAP 99.58 ECC 1.6819
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2)4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2875.85 -28.3Z 87,_7 357.09 9(3,03 7 II 32 2275.8 -28.01 78.72

4558,73 11,35 192,27 348,(]0 63,88 25 3_ 43 3958,7 7.74 185,45

2587,65 -29.88 645,15 357,O7 91.05 8 35 56 1987;7 -29,41 57.38
4322.16 12.74 174.17 347.Z8 62.73 E4 4_ 6 =37_2.E 8.98 167.39

2318.08 -34.00 45.48 356.86 93.81 9 57 35 1718.1 -33.09 36.35

4164.49 16.35 1_.15 345._ _59.55 I 33 44 3564.5 12.19 153.57
MIO-COURS_ EXECUTION ACCURACY ORBIT OETER_4INATICN ACCURACY

5GT 5551.1 SGR 418.6 5G3 IlO.O ST 1882,0 SR 326,0 $5 497.9

RRT ,4349 RRF .4169 RTF .9491 CRT -.4853 CRS .5139 CST -,999I

SG8 5566.8 R23 .0024 RI3 .9492 LSA _953.3 MSA 284.2 5SA 13,4

SGJ 5554.1S_2 376.8 THA 1.89 ELI 1888.8 EL2 284.1ALF 175.08

LAUNCH CAT[ MAR 4 1969 FLIGHT TIM[ 202.00 ARRIVAL OAT[ SEP 22 1969

HELIOCENTRIC CONIC

RL _48.}5 LAL .00 LC(. J63.25 VL

RP i07.55 LAP 1.57 LOP I03.99 VP

RE 206.313 GL -6.72 GP -11.57 ZAL
PLAN{_T_CENTRIC CONIC

C3 47.371VHL 6,885

LNCH A_MTH LNCH TIM([

90.00 6 39 48

90.00 22 i7 13

I00.00 8 8 32

I00.00 23 31 9

110.00 9 33 21

lZO.O0 0 Z6 45

DIFFERENTIAL CCRR£CTION5

TOE-l,67OI TRA 5.4440 TC3-1.9104 8AU 1.2102

• ROE .3681 RR'A .2978 RC3 -,0444 FAU .00_|
FOE -.4368 FRA 1.3575 FC3 -.|701 8SP 18192

80£ 1.7102 8RA 5,4521 8C3 1.9109 FSP -361

DISTANCE 585,801

25,736 GAL 11,77 A2L 91,83 HCA 300,74 SMA 117,77 ECC ,32595 ]NC J ,8309 vJ 3_,D3_

36.620 GAP 18.38 A2P 90.94 TAL 153.02 TAP 93.76 RCA 79.38 APO 156.15 v2 35.235

45,59 tAP 168.10 £TS 259.53 ZA£ 132.20 ET£ 190.47 ZAC 164.32 ETC 14,57 CLP 177._

CLA 13.97 RAL 118.76 RAO 6568,8 VEL 12.990 PTH 2.37 VHP 11.914 OPA 12.82 RAP 101.96 ECC 1,7796

L-I TIM£ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2878.35 -28.32 87,55 i.38 89.94 7 27 46 2278,3 -28.02 78,90

4623.56 13.26 196.07 )52.|9 64.75 23 34 16 4023.6 9.75 189.15

2592.17 -29.88 66.49 1.37 90.87 8 51 44 1992.2 -29.44 57.71

4384.97 14.67 177.83 351.49 63.66 24 44 14 3785.0 11.01 170.95

23_6.76 -34.03 - 46.15 1.18 93.41 10 12 8 1726.8 -33.19 37.O1
4223,14 18.34 163,53 349.46 60.64 1 37 8 3623.1 |4,_9 i56,76

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 5537.0 SGR 403.6 SG3 107,3 ST 1975.4 SR 3J5.8 SS 519.1

RRF .415_ RRE .399? RrF .9557 cRr -.5105 CR5 .5315 csr -.9994

5G8 5551,7 R'_3 .00_I R13 .9537 LSA _48.9 MS! 270,8 SSA 12.7

SG1 5539,5 _,2 367.0 THA 1.74 ELI 1982.1 EL2 270.7 ALF [75.Z4

LAUNCH DATE MAR 4 1969 FLIGHT TIM[ i_4.00 ARRIVAL DATE SEP 24 1969

MELIC_CENTRIC CONIC

RL 148.35 LAL .00
RP 107.53 LAP 1,74

RC 207,904 GL -7,14

PL_N_.TO(ENTRIC CONIC

C3 54.42_ VHL 7.377

LNCH AZHTH LN_H TIHE

90.00 6 54 39

90.00 32 17 45

100.00 8 22 50

100.00 23 32 15

!10.00 g _6 29

1]0.00 0 29 2

_IFFE_ENTIAL CORRECTIONS

70E-1,9064 TRA 5.9592 TC3-1.6136 8AU 1,1743

RDE .3822 RRA .30_7 RE3 -.0341 FAU .00_0_
FOE -.4731 FRA 1.4295 FC3 -.1280 8SP 18216

80E 1.9444 8RA 5.9670 8C3 1.6139 FSP -354

DISTANCE 5_(],I13

LGL 163.25 VL 25.696 GAL 12.98 AZL 92.10 MICA 303.97 SMA 117.55 ECC .34002 INC 2.0998 vl }0.035

LCP 107.23 VP 36.597 GAP 19.29 AZP 91.17 TAL 151.63 TAP 95.60 RCA 77.58 APO 157.52 v2 35.240

GP -II.40 ZAL 43.66 ZAP 168.02 ET5 255.00 ZA[ 132.12 £TE 190.27 tAD 162.04 ETC 14.06 CLP 176.31

OLA 13.15 RAL 120.69 RAO 6569,0 V_L 13,258 PTH _.42 VHP 12.458 OPA 12.91 RAP t04.31ECC 1.8957

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIM[ PO CST TIM INJ 2 LAT INJ Z LONG

2884.59 -28.32 88.01 5,59 89.71 7 42 44 2284_6 -28.06 79.35
46_6.38 15.05 199.82 356.33 65.73 23 35 52 4086,4 11.65 192.79

2600.18 -29.89 67.08 5.58 90.56 9 6 11 2000.2 -29.49 58,30

4446.02 16,48 181.46 355.65 64.70 24 46 21 3846,0 I?.94 174,46

2338,45 -34,08 47,06 5,44 92,88 JO 25 28 1738,4 -33.30 37.91

42_O.52 20.22 166,92 353.66 61.83 1 40 22 3680.5 16.30 159.99

MID-CCURSI_ EXECUTION ACCURACY ORBIT _£_IN-ATIC_N _CCUR_CY

56T 5518.2 S_R 387,4 5G5 104.8 57 2056.8 SR 505.7 55 540.4

R_T .3925 RRF .3798 RTF .9583 CRT -.5329 CRS .5476 CST -.9996

$68 5531.8 R_3 ,00_3 RI3 .9583 LSA 2132.9 M5A 257.9 SSA 12.0

SGI 5520,3 .%2 356.2 THA 1.59 ELI 2063.4 EL2 257.9 ALF !75.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH OATE lIAR 4 1969

HEL I(X:EN TRI ( CONIC

RL 148 • 5_ LAL .00

RP 107.52 LAP 1._0

RE 209.470 GL -7.52

PLAP,_. TO(.ENTRIC CONIC

C3 67.836 VHL 7,977

LNCH AZHTH LN(H TIME

90.00 7 8 5

9O.OO 22 18 20

1OO.00 8 3'3 48

IOO.[30 23 33 19

110.00 9 58 24

110.00 0 31 8

FLIGHT TINE L:_)6.00 ARRIVAL DATE S£P 26 1969

0ISTANCl r 594. | 54

LOL 163.25 VL ?5.657 GAL 14.30 kZL 92.39 HCA 307.21 SHA 117.35 £CC .35567 IN( 2.3901 VI 30.035

LOP II0.48 VP 36.575 GAP 20.30 AZP 91.45 TAL J50.33 TAP 97.54 RCA 75.61 APO 159.08 v? 35.246
GP -II .24 ZAL 41,90 ZAP 167,85 ETS 250,40 ZAf" 131,99 ET£ 190,07 ZAC 159.80 ETC 13.6B CLP 175.36

0LA 17,41 RAL 122.45 RAO 6569.2 VEL 13,572 PTH ?.48 VHP 13,064 OPA 12.94 RAP 106.65 £CC 2.0341

L-! TXN[ |NJ LAT INJ LONG INJ RT AS( INJ A_TH INJ T|I4C PC) (ST TIH JNJ ? LAT INJ 2 LONG
7894.17 -28.51 88.71 9.69 89.36 7 56 19 ??94,2 -28.10 80.05

4747.06 16.71 2135.49 ,4| 66.81 75 57 28 4147.1 15.43 196.35

2611.30 -29.89 67.91 9.70 90.12 9 19 19 2011.5 -29.56 59,12

4505.16 18.I6 185.04 559.74 65.84 24 48 24 3905.2 J4.75 177.92

2552.82 -54.12 48.I8 9.60 92.22 |0 37 37 1757.8 -55.44 59.00

4336.4I 21.98 170.50 357,60 63.14 I 43 24 5756.4 18.20 163.71
O ]FFERENTIAL CORR1E(T IONS

TOE-Z.1556 TRA 6.5152 T(3-1.3436 8_U 1.1289

ROE .3979 RRA .31_7 Re3 -.0251 FAU .00675
F0£ -.5102 IrRA 1.502"_ FC3 o.0930 B$P 18216

e0E 2.1920 8RA 6.5206 BC5 | .3438 FSP -346

HI0oCC_JR.S_ £)Q£CUTJCN A((URACY ORBIT DETERNJNATION ACCURA(V

S_T 5495.4 S_ 3?0.4 S_3 I02.3 ST 7126.7 SR 295.8 SS 567.1

RRT .3660 RRF .3564 RTF .9629 (RT -.5557 (RS .5633 (ST -.9997

t_ 5507.9 R2_ .0027 RI3 .9629 LSA 22135.9 NSA 2A5.6 SSA 11 .4

S_1 5497.| SG2 344.6 THA 1.42 ELI 7153.1 EL2 245.5 ALF 175.54

LAUNCH DATE MAR 4 1969 FLIGHT TIN? L)O8.O0 ARRIVAL 0ATE S£P ?8 1969

HEL IC(ENTRIC CONIC

RL 148.35 LAL .00 LCL I63,25 VL 25.6_0 GAL

RP 107.50 LAP 2.06 LOP I13.72 VP 56.533 GAP 2|.42 A21_

R( 711.017 GL -7.84 GP -11.09 ZAL 40.31 _AP 167.57 ET$
PLAN[ T(XENTRIC CONIC

C3 72.922 VHL 8.539 OLA 11.73 RAL |24.05 RAO 6569.4 VEL
LNCJ.# AZNTH LNCH TIN? L-| T_ INJ LAT INJ LONG

90,00 7 20 8 ?906.70 -28.50 89.62

90.00 _? 18 _ 4805.40 18.24 207.09

1{30.00 8 47 25 2625.18 -29.89 68.94
IOO.00 . 23 34 20 4562.15 19,71 188.57

110.00 I0 9 7 2369.55 -34,|6 49.49

110.00 0 53 4 4390.55 23.61 173,66
OIFFER£NT[AL CORR1ECTIONS

TDIE-Z.4193 TRA 7.1106 TC_I-| .0995 BAU |.0720

ROE .4153 RRA .3118 RC3 -.0176 FAU .00538

FOE -.5486 FRA 1.5924 FC5 -.0639 B.SP 18197

BOE 2,4547 _A 7.1175 BC3 1.0996 IrSP -3._8

0I STANC£ 397.862

15.73 AZL 92.71 HCA 310.44 5_A 117.15 ECC .57315 IN( 2.7066 Vl 30.035

91.76 TAL 149.1_ TAP _.57 RCA 75.45 APO 160.86 V? 35.750

245.77 7AE 131,8| [T[ 189,86 ZAC 157._ ETC 15,38 CLP 174.36

13.938 PTH 2.54 VHP 13.742 OPA 12.95 RAP 108.90 ECC ?.7001
[NJ RT A_ INJ A5_4TH INJ 7IN_ PO (ST TIkl INJ ? LAT INJ ? LONG

13.68 88.90 8 8 35 2306.7 -28.15 60.96

4.40 67,96 23 39 2 4205.4 J5.09 199.85

13.71 89.58 9 31 J1 2025.2 -?_.63 60.15
5.76 67.06 24 50 22 3962.2 |6.44 181.50

13.66 91.44 I0 48 37 1769.fi -55.58 40.79

1.88 64.53 I 46 J4 3790.5 19.98 166.40

ORBIT [_f'TERt4fNAT|ON ACCURACY

ST 2185.1 5R 286.0 5S 584.9

CRT -.5739 CRS .5793 (ST _.9998

LSA 2268.0 NSA 255.5 SSA 10.7

ELI 2191.4 EL? ?33.5 ALF 175.66

NID-COURS_ EXECUTION ACCURACY

SGT 5468.4 S_R 352.4 _3 99.9

RRT .3547 RRF .5282 RTF .9674

S_ 5479.? R"Z3 .0034 R13 .9674

•.,_d 5469.7 5(;2 332.0 THA 1.24

LAUNCH 0_rE NAR 4 1969 FLIGHT TIM£ 210,00 ARRIVAL 0AYE SEP 50 1969

HEL IO(ENTRZC CONIC

RL 148.35 LAL .DO

RP 107.49 LAP 2.21

RC ?12.528 GL -8.11

PLANE TCX_FNTRIC CONIC

C3 ¢q5. o_q5 VHL 9.?74

LNCH ATNTH LNCH TIME

90.00 7 30 5O

90.00 ?? 19 31

100.00 8 57 45

I(30.OO 23 35 16

110.00 10 18 59

110.00 0 34 48

DISTANCE 601.157

LOL 165.75 VL 25.584 GAL 17.52 ATL 95.06 H(A 515.68 S_4A 116,96 ?CO .59275 IN( 3.0551 VJ 50.055

LOP 116.97 VP 36.532 GAP 22.66 A?P 9_.11 TAL 148.04 TAP 101,72 RCA 71.05 APO 162.89 V2 35.254

GP -10.95 ZAL 58,89 ZAP I67.19 ETS _41.16 ZA£ 131.57 ETE 189,65 ?AC 155.46 ETC 13.15 CLP 17_._1

0LA 11.12 RAL 125.44 RA0 6569.7 VEL t4.368 PTH ?.61 VHP 14.504 0PA 12.88 RAP 111.11 £(C 2.4005

L-I TIME _NJ LAT INJ LONG INJ RT AS( INJ A_4TH INJ T_H_ PO (ST TIN INJ 2 LAT INJ ? LONC

2921.81 -28.27 90.75 17,53 88.35 8 19 32 2321,8 -?8.20 _?.06

4861.18 19.65 210.60 8.28 69.17 2340 3? 4261,2 16.62 ?03.21

7641.46 -29.88 70.15 17.58 88.94 9 41 47 2041.5 -29.70 61.35

4616.76 21.15 J9_.01 7.66 68.35 24 52 13 4016.8 18.00 184.61

2588.55 -54.18 50.95 17.60 90.58 10 58 27 1788.5 -33.72 41.74

4447.66 25.09 176.98 5.85 65.99 1 48 51 5842.7 21.63 169.54
OIFFERIENTIAL CORRIECTIONS N|0-CCI.JR_ E_CUTION ACCURACY

TD[-?.6966 TRA 7.7603 TC3 -.8785 BAU .9994 S_T 5437,4 _R 353.9 S_3 97.7

RO£ .4549 RRA .3087 Re5 -.0114 FAU .00_8 RRT .2975 RRF .2944 RTF .97|8
rOE -.5881FRA 1.6_64 FC3 -.0395 BSP 18085 SG6 5447.6 R_5 .0045 RJ3 .9718

_OE ?.7514 _'_A 7.7664 BC5 .8786 FSP -328 S_1 5438.3 S_ 31U.7 THA 1.05

LAUNCH OAT[ MAR 4 1969 FLIGHT TII,_ 2|2.0(3

HELIOCENTRIC CONIC OISTANCE 603.955

RL 14_._5 LAL .00 LOL 163.25 VL 2_.550 GAL 19.07 AZL 95.44

RP 107.48 LAP ?.35 LOP 120.21 VP _6.510 GAP 24.10 A2'P 92.5?

RE ?14.0|_ GL -8.35 GP -10.82 ZAL 37.64 ZAP 16_.68 ETS 236.59
PLANE TOC£NTRIC CONIC

C3 99._51 VHL 9.995 0LA 10.58 RAL 176.68 RA_ 6569.9 VEL 14.875

LNCH AZMTH LNCH T[N_ L-I TIME [NJ LAT INJ LON_ _NJ RT AS_

90.00 7 40 10 2939.18 -28._3 92.00 21.22

90.00 2? 20 3 4914.07 20.87 213.98 12.02

I00.00 9 6 47 _659.85 -?9.84 71.52 21._8

100,00 75 36 7 4668.65 L_.39 195.54 11.45
110.00 10 ?6 59 ?408.85 -54.18 52.56 21,38

110.00 0 36 20 4492.40 26.45 180.23 9.69
DIFFERENTIAL (CRRECTIONS

TDE-_.9972 TRA 8.4613 TC3 -.6_g BAU .911_

ROE .456_ RRA .7987 RE3 -.0066 FAU .00228

FOE -.631! FRA 1.7891 FC3 -.0198 BSP 18066

_OE 3.051_ BRA 8.4666 BC5 ,6_31FSP -322

ORBIT OETERNINATION ACCURAC_

ST 2231.6 ,SR 276.4 SS 608,8

CRT -.5937 CRS .5955 (ST -.999_
LSA 2319.0 MSA 221.9 SSA 10.1

ELl ?237.6 EL? 221.8 _LF 175.75

ARRIVAL CATE OCT ? 1969

H(A 516.92 S_A _16,78 ECC .41474 IN( 5.44_6 VJ _).O55

TAL 147.09 TAP 104.01 RC_ 68.55 APO 165.21 V2 35.256

?AE 151.26 ETE i_9.42 ?AC 155.59 ETC 12.97 CLP 17_.1H

PTH 2.68 VHP 15.567 _PA 1_.80 RAP JI_.74 ECC ?.6433

INJ A._4TH INJ T_ME PO (ST TIH INJ 2 LAT INJ ? LONG

87.71 8 ?9 9 ?339.2 -2_.25 83.53

70.4? 25 41 57 4514.1 18,02 206,47

88.22 9 51 7 ?059._ -29,77 62,71

69,66 _4 53 56 4068,7 19.42 187.81

89.65 11 7 8 1808_8 -53.86 43.53

67.49 I 51 1) 5892.4 25.14 172.6I

NI0-COURS[ EY_CUTICN ACCURACY ORBIT OETER_HNATJON ACCURACY
.%T 5401.5 S(,R 314,9 SG3 95.5 ST 2268,_ SR 767.1 SS 635.3

RRT .2515 _ .2516 RTF .9760 CRT -,6151 CRS .61 36 CST -.9999

S_B 5410.7 R25 .0055 R13 .976_ LSA 2361,B HSA ?ID.I Ss_ 9.5

S_1 5402.1 S_2 3(]4.7 THA .84 ELI 2?74 .H EL? 210-0 _LF 175 .H2
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 19613-69

LAUNCH CATE HAR 4 1969 FLIGHT TII_ Z14,00 A_R_VAL CATE OCT 4 1969

HELIOCENTRIC CONIC

RL 148.35 LAL ,00

RP 107.48 LAP Z,49

RC Z15,482 GL -8.54

PLANE TOCENTRrC CONIC

(3 117,9J8 VHL 10.8§9

LNCH AZMTH LNCH TIE
_.OO 7 48 8

00.00 ?Z 20 Jl

100,00 9 14 29

100.00 23 36 51

110.00 10 34 6

110.00 O 37 39

OISTANCE 606,060

L(_.. 163.25 VL 25,518 GAL 21,02 AlL 93,88 PgA 320,15 5MA I16.61 ECC ,43959 INC 3.88?0 VI 30,035

LOP 123,46 VP 36,490 GAP 25,71 ATP 92,98 TAL 146,33 TAP I06,48 RCA 65,35 APO 167,87 V2 35,?59

GP -10,69 ?AL 36,58 ZAP 166.03 ETS 232.11 ?AE 130.85 ETE 189,18 ZA( 151.41ETC 11.84 CLP 170.97

OLA 10.12 RAL 127.74 RAD 6570.2 VEL 15.468 PT_ 2.76 VHP
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZHTH [NJ TII4_

2958,52 -28,17 93,41 24,70 87,01 8 37 26

4963.73 21.97 _17.21 15,57 71.68 23 43 15

2680.02 -29.79 73.02 24.79 87.44 9 59 9

4717,47 23,31 198,54 15,01 70.99 24 55 28

2430.85 -34.16 54.17 24.97 88.61 11 14 37

4539.40 27,62 183.37 13.35 69.00 1 53 18

16.347 DPA 12.69 RAP 115.29 EE( 2,9406

PO CST TIM INJ 2 LAT INJ 2 LONG

2358.5 -28,79 84.75

4363.7 19.27 209.58

2080.0 -29.83 64.21

4117.5 20.70 190.87

1830,8 -33.97 45.03

3939.4 24,51 175,58

DIFFERENTIAL CCRRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT 0ETER_IINATION ACCURAC_

TCE-3.3187 TRA 9.2269 TC3 -.5087 8AU ._"d0 SGT 5361,3 ,SGR 295.7 SG3 93.4 ST 2295.3 SR 258.1 SS 664.5

RDE .4816 RRA .2819 RC3 -.0030 FAU .00046 RRT ,1951RRF ,1983 RTF .9799 CRT -.637_ (RS .6334 CST -.9999
FDE -.6772 FRA 1.9(337 FC3 -.0034 BSP 18011 ._ 5369.4 R_3 .0067 R13 .9799 LSA 2395.2 HSA 198,5 SSA 9.0

BDE 3.3535 8RA 9.2312 BC3 .5087 FSP -315 5GI 5361.6 SG2 290.d THA .62 ELI 2301.2 EL2 198.4 ALF 175.87

LAUNCH GATE HAR 4 1969 FLI(_T 71_ 216.DO ARRIVAL DATE OCT 6 1969

PELIO_ENTRIC CONIC 0ISTANCE 607.354

RL 148.35 LAL ,(30 COL I63.Z_ VL 25.488 GAL 13,2_ AZL 94,38 HCA 323,J8 5HA I16,46 ECC .467?3 ?NC 4.3842 Vl 30.O35

RP 107.47 LAP 2.6| LOP 126.71 VP _.471 GAP _7,56 AZP 93.52 TAL 145.77 TAP 109.16 RCA 61 .99 APO 170.92 V2 35.260

RE 216.gL_rO GL -6.70 GP -10.57 ?AL 35.72 2AP 165.24 ETS 227.74 ?AE 1_10.34 ETE 188.92 ZAC 149.52 ETC 12,75 CLP 169.64

PLAMETOC_NTR_C CON|C
C3 140.213 VHL 11.8410LA 9.74 RAL 128.60 RAO 65_.5 _L 16.172 PTH 2,84 VHP 17,469 OPA 12.56 RAP 117.23 ECC 3,3076

LNCH ATNTH LNCH TD,_ L-I TIHE INJ LAT INJ LONG INJ RT A,S_ IN3 A_NTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 54 ]8 2979.6{3 -28.09 94.95 27.96 86.24 8 44 18 2579.6 -28.31 86.29

90,00 2E _O 53 5OO9.71 22.93 220.24 18,89 72,91 23 44 23 4409.7 20,37 212.50

100.00 9 20 46 2701.78 -29.72 74.63 28.08 86.59 10 5 48 2101.8 -29.87 65.83

IOO.OO 23 37 26 4762.76 24.48 201,55 !8.36 72.29 24 56 49 4162.8 21,83 193,76
110.00 10 39 55 2454.09 -34.11 56.09 28.54 87.54 11 _ 50 1854.1 -34.07 46.84

110.00 0 38 4_ 438_.22 28.65 186,36 16,79 70.50 I 55 5 3983.2 25.72 178,40
ORBIT OETERNINATION ACCURAC_

ST 2_J1.| SR 249,7 55 697._

(R7 -.66J5 CRS .6552 (ST -.9999

LSA 2419.6 NSA 187.0 SSA 8,4

ELI 2317.0 EL2 186.8 ALF 175,89

DIFFERENTIAL CORRECTIONS NI0-CGURSE EXECUTION ACCURACY
TD_-3.6640 TRAIO.06,44 TC_ -.3346 _AU .6647 ,_,T 5316.3 ,S_ 277.0 5T,3 91.4

ROE .3101 RRA .2560 RC3 -.0006 FAU-.OO168 RRT .I253 RRF .1313 RTF .983_

FOE -.7272 FRA 2.03L_ F(5 .0103 8SP 17941 ,_ 5323.5 R23 .0076 R13 .9835

8GE 3,6993 _410.0677 BE3 .3546 FSP -308 SGJ 5316.4 S_2 274.8 THA .37

LAUNCH DATE HAR 4 1969 FLIGHT TIM_ 216,00 ARRIVAL DATE CET 8 1969

H£LIC(ENTR|C CONIC

RL 148.35 L4L .00

RP 107.47 LAP 2.73

RC _18.330 GL -8.82

PLANE TOCENTR[C CONIC

C3 167.987 VHL 12.961

LNCH AZMTH LNCH T[_

90.00 7 59 35

90.00 _ 21 8

100.00 9 25 33

100.00 23 37 50

110,00 10 44 21

110,00 0 39 28

0ISTANCE 607.579

LOL 163.25 VL 25.461 GAL 25.70 AZL 94.97 H(A 3?6.62 _4A 116.32 ECC .49968 INC 4.9690 Vl 30.0]5

LOP 129.96 VP 36.452 GAP 29.69 AZP 94.I5 TAL 145.48 TAP 112.09 RCA 58.19 APO 174.44 V2 35.761

GP -10.45 ?AL 35.07 ZAP 164.28 ETS 223.49 ?AE 129,69 ETE 188.63 ZAC 147.76 £TC 12.69 CLP |68.19

DLA 9.45 RAL 129.25 RAD 6570.8 VEL 17.009 PTH 2.92 VHP 18.761 0PA 12,43 RAP 119.04 ECC 3.7646

L-I T_HE INJ LAT _NJ LONG INJ RT A,_ INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

3002.26 -27.98 96,59 ]0.94 85,42 B 49 37 2402.3 -26.32 87.95

5051,50 23,73 223.04 21.92 74.09 23 45 19 4451.5 21,32 215.19

2724.96" -29,61 76.34 31.09 85.69 10 10 56 2125,0 -29,89 67,55

4804.03 25.31 L:_04.34 21.42 73.54 24 37 54 4204.0 22.81 196,43

2478.39 -34.02 57.98 31.44 86.42 1| 25 39 1878.4 -34.14 48.74

4623.36 29.53 189.15 19.94 71.94 l 56 31 4023.4 26.78 181.O5

GIFFERENTIAL CO_RF.CTION$

TD£-4.0320 TRA10.9866 TC3 -,2183 BAU .4902

ROE .5432 RRA .2187 RE3 .01308 FAU-,00428

FOE -.7812 FRA _,1775 FC3 ,02L_ _SP 17775
BOE 4.0_5 _RAIO,9_7 BE3 .2183 FSP -_OI

HIO-COJRS_ £X_CUT_ON ACCURACY ORBIT OETERf_IN_TION 4CCURAC_

S_T 5266.7 5GR 259,4 SG3 89.6 ST 2315.0 _R 24J,9 55 733,9

RRT .0391RRF" .0477 RTF .9868 CRT -.6867 CRS .6786 CST -.9999

S6B 5273.1R_3 .00gO R13 .9868 LSA 2434.2 HS4 175.8 SSA 7,8

_1 5266.7 ,%2 259.2 THA .11 ELI 2320.9 EL2 175.4 ALF 175.87

LAUNCH DATE MAR 4 1969 FLIGHT TIME 220,00 ARRIVAL CATE OCT IO 1969

HELIOCENTRIC CONIC

RL 148.35 LAL .00

RP 107.47 LAP 2,84
RC _19.714 GL -8.91

PLAN_TC(ENTRIE CONIC

C3 L_2.931 VHL 14.245

LNCH AZNTH LN_H TIME

90.00 8 2 48

90,O0 22 El 12

100.00 9 28 4O

100.Oq 13 38 1
110.00 z0 47 13

110.00 0 39 53

DIFFERENTIAL CORRECTIONS
TOE-4.4314 TR411.9944 TC3 -.1004 _AU .2725

_E .582J RRA ,1671RC3 ,(3011 FAU-.O0744

FDE -.8418 FRA 2.34|3 FC3 .0_7 BSP 17677

gO[ 4.469_ _RAJI,99_5 BC] .1D04 FSP "295

329.84 S_A 116.19 ECC ,53604 INC 5.6633 Vl _O.O35

145,5! TAP 115.35 RCA 53.91A1_3 178.48 v2 35.260

128.08 ETE J_._I 2AC J46,16 £TC 12.67 CLP 166,57

OISTANCE 606,4J9

LCt. 163.25 VL 25.438 GAL 28.54 AZL 95.66 I._

LOP 133.21 VP _6.436 GAP 32.16 AZP 94.90 TAL

GP -10.3_ ZAL 34.65 Z_P 16_.12 ETS _9.38 Z_

OLA 9.25 RAL 129.66 RAO 6571.| VKL 18.007 PTH 3,01 VHP L_0.258 OPA 12._0 RAP 120.68 £(C 4,3397

LoI TIME INJ LAT INj LONG INJ RT A_( INJ A2_TH INJ TI_ PO (ST TIN iNJ 2 LAT INJ 2 LONG

_O26.43 -27.83 98.35 33.60 84.56 6 53 14 2426.4 -28.29 89.71
5088.50 24.40 225.54 24._ 75.17 23 46 0 4488.5 22,13 217.61

2?49.48 -29.47 78.15 33.78 64.75 IO J4 50 2149.5 -29.89 69.37

4840._ 25._H_ £=06.85 24,13 74,69 24 58 42 4240.7 23,64 198.84

2503,67 -33.89 59.94 34.23 85.27 11 28 57 1903.7 -34.18 50.71

4659.26 _0.26 191.69 22.74 73.28 1 57 32 4059.3 27.67 183.45

HI0-C.O_SE EXECUTION ACCURACY ORBIT OETERM[NATION ACCURACY

,_T _210.5 SGR 243.8 SG3 87.8 ST 2_08,0 5R 235.0 58 776.0
RRT -.0671RRF -.056_ RTF .9896 CRT -.7141CR5 .7046 CST -.9999

,_B 5216.2 R23 -.0100 RI5 -,9896 L$A 2440.7 NSA 164,7 SSA 7.3

•T,CIS_JO.3 S_2 243.3 THA 179.82 ELI 2314.I [L2 164.1ALF 175.82

2072



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69)

LAUNCH DATE MAR 5 1969 FLIGHT TIM( 70.00 ARRIVAL 0ATE MAY 14 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP 108.62 LAP .07

RE 65.076 GL .}0

PLANETOCENTRIC CONIC

C} 48.711 VHL 6.979 .72 RAL

LNCH AIMTH LNCH TIME

90.00 0 30 9

9(}.00 12 38 5_

I00.00 1 51 50

I00.00 13 59 53

110.00 ] 0 51

110.00 15 7 ?1

01FFERENTIAL CORRECTIONS

TCE -.17_4 TRA -.4OL_ TC} .1976 BAU .L=O_
ROE -.3193 RRA .3762 RE3 .2485 FAU .07368

FOE -.7624 FRA -.9149 FC3-1.3095 BSP 1267

eOE .3643 eRA .5508 BE3 .3175 FSP -497

DISTANCE 200.238

LCN. 164.75 VL ?8.684 GAL -12.56 AZL 89.93 HCA 90.91 S#AA 137.38 ECC .23113 INC .0730 Vl 30.028

LOP Z55.16 VP 38.440 GAP -§.75 AZP 90.00 TAL 237.67 TAP 328.58 RCA 105.63 APO |69.I4 V? 34.889

GP 23.46 7AL 163.11 ZAP 44.64 £TS 336.71ZAE 150.63 ETE 43.}0 ZAC 118.76 ETC 149.84 CLP -39.14

0LA .92 RAD 6568.8 VEL 13.041 PTH 2,38 VHP 5.68E 0PA 33.0| RAP 14.37 ECC 1.8017

L-I TIME INJ LAT |NJ LONG INJ RT A_ INJ AZMTH [NJ TIME PC) CST TIN [NJ 2 LAT INJ 2 LONG

2458.76 -74.64 57.53 ?37.93 104.42 IlI 8 1858.3 -22.42 49.56

5057.6(] ?3.85 ?25.45 ?37.38 74.26 14 3 lO 4457.6 21.46 715.59

2194.80 -75.96 37.77 237.54 105.37 2 28 25 1594.8 -23.60 29.76

4796.30 75.16 203.81 ?36.96 73.30 15 19 49 4196.3 22.63 195.93

1978.78 -29.52 20.16 236.33 108.08 3 33 50 1378.8 -?6.76 12.06
4585.08 28.69 186.49 235.67 70.57 16 23 46 3985.1 ?5.77 I78.53

MID-COURSE EXECUTION ACCURACY CRBIT DETERHINATION ACCURACY

S_T 453.8 5_R 533.4 SG3 179.1 ST 175.0 SR ?78.? SS 327.9

RRT .1299 RRF -.6350 RTF -.1766 CRT .5885 CRS -.7680 CST -.9589

S_B 700.3 R23 -.0827 R13 -.6367 LSA 433.3 MS4 165.0 554 23.6

_I 543.6 5G2 441.4 THA 70.67 ELl 301.7 EL2 I30.5 ALF 64.62

LAUNCH DATE MAR 5 1969 FLIGHT TIME 72.00 ARRIVAL DATE MAY 16 1969

HELIOCENTRIC CONIC 0ISTAN(E _06.891

RL 148.38 LAL .O0 LOL 164.75 VL 28.734 GAL -12.44 AZL 90.|1 PiCA 94.08 SM4 137.79 ECC .22809 INC .I]47 Vl 30.028

RP 108.65 LAP -.11 LOP 258.33 VP ]8.467 GAP -5o02 A2'P 89.99 TAL 238.34 TAP 332.43 RC4 106.36 APO 169.22 V2 34.878
RE 67.198 GL -.47 GP 24.88 ZAL 163.48 ZAP 48.86 ETS 338.85 ZAE 150.83 ETE 48.91 ZAC 117.07 ETC 149.99 CLP -43.52

PLANETOCENTRIC CONIC

C3 47.79I VHL 6.913 0LA -.J_ RAL .89 RAO 65_.8 tEL |3.006 PTH 2.37 VHP 5.403 0PA _3.81 RAP 27.44 ECC 1.786_
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AA'MTH INJ TIE PO CST TIM INJ 2 LAT INJ ? LONG

9(3.00 0 36 16 2427.30 -24.10 55.42 237.LP_ 105.34 I I6 44 I827.3 -21.76 47.53

90.00 17 32 78 5079.02 24.24 224.90 237.32 74.89 13 57 7 4479.0 21.93 716.99

100.00 1 57 34 2165.11 -25.4| 35.73 236.81 106.3I _ 33 39 1565.1 -22.93 27.81
I{30.00 13 53 52 4816.45 ?5.54 205.19 236.91 73.92 15 14 9 4216.5 23.09 197.74

110.O0 3 5 40 1951.90 -28.93 18.29 235.55 109.05 3 38 12 135i.9 -26.06 10.28
II0.00 15 2 15 4602.42 29.08 187.69 23_.66 71.18 16 18 57 4002.4 26.23 179.66

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERN/NATION ACCURACY

r0E -.1823 TRA -.4769 TC3 .1737 BAU .2123 SGT 453.5 _ 564.7 5G3 197.7 ST 184.8 SR 262.5 SS 358.6

ROE -.2935 RRA .3937 R(3 .2832 FAU .08010 RRT .0599 RRf_ -.6805 RTF -.0767 CRT .5454 CRS -.7501 (ST -.9537

FOE -.8742 FRA -.9_2 FC3-1.4510 BSP 1335 SGB 724.3 R_3 -.0_60 R13 -.6805 LSA 450.0 MSA 169.2 $SA 23.6

ODE .3455 eRA .5807 B(3 .33_2 FSP -556 SGI 566.6 _2 45I .2 THA 82.42 EL1 288.4 EL2 .14I .0 ALF 61 .65

LAUNCH CAT? MAR 5 1969 FLIGHT TIME 74.00 ARRIVAL DATE MAY 18 1969

HELIC_ENTRIC CONIC

RL 148.38 LAL .00

RP I08.68 LAP -.30

RC 69.360 GL -1.75

PLANETL'WCENTRIC CONIC

C3 46.948 VHL 6.852 -,95 RAL

LNCH AZMTH LNCH TIME

_].00 0 4? 39

90.00 12 26 35

100.00 2 3 33

I00.00 13 48 ?2

II0.00 3 10 47

llO.O0 14 57 37

CIFFERENTIAL CCRRECTION5

TCE -.l 9_ TRA -.45_ T_3 .1477 BAU .7202

RCE -.2644 RR4 .4112 RC3 ,3L-'-'-'-'-'-'-'-'-_05F4U .0B656
FOE -.9935 FRA-1.0785 FC3-1.5961 BSP 1449

BCE .3273 eRA .6146 8C3 .3508 FSP -622

DISTANCE 713.504

LOL 164.25 VL 28.771 GAL -12.37 AZL 90.30 HC4 97.26 SHA 136.lO ECC .22540 INC .3045 VI 30.028

LOP 761.50 VP 38.486 GAP -4.33 4ZP 89.96 TAL 238.85 TAP 336.10 RCA 106.97 41=O 169.22 V2 34.867

GP Z6.35 ZAL 163.71 ZAP 53.25 ETS 341.01ZAE 150.95 ETE 55.12 ZAC 115o20 ETC 150.30 CLP -48.11

0L4 .95 RAG 6568.8 V[L J2.973 PTH 2.37 VHP 5.158 OPA 34.55 RAP 20.27 ECC 1.7726

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AA'MTH INJ TIME: PO CST TIN INJ ? LAT INJ 2 LONG

2397.19 -73.54 53.39 ?36.67 106.21 I ?2 36 i797.2 -21.09 45.57

5100.?? 24.60 ??6.34 ?37.37 75.52 13 5I 35 4500.2 ??.37 218.38

Z136.?3 -74.84 33.77 236.74 I07.19 2 39 9 1536.2 -2?.?5 25,93

4836.41 75.91 206.55 ?36.98 74.55 15 8 58 4736.A 23.54 198.56

1925.79 -28.34 16.48 734.92 109.97 3 42 53 1325,8 -25.36 8.58

4619.62 ?9.45 188.89 235.78 71.60 16 14 37 4019.6 26.68 180.80
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 458.5 _ 600.1 SG3 216.7 ST 198.0 SR 244.4 SS 390.5

RRT -.0336 RRF -.7225 RTF .0443 CRT .4946 CRS -.7736 CST -.9492

SGB 755.2 R23 .0173 RI3 -.7225 LSA 470.3 MSA 172.2 SSA 23.6

SGI 600.6 S_2 457.8 THA 93.73 ELI ?74.8 EL? 153.0 ALF 56.60

LAUNCH _ATE MAR 5 1969 FLIGHT TIME 76.00 ARRIVAL DATE HAY L_ 1969

HELIOCENTRIC CONIC

RL 148.3_ LAL .00

RP 108.77 LAP -.49

RC 71.56('] GL -?.06

PLAN(_TOCENTRIC CONIC

C3 46.164 VHL 6.794

LNCH AZMTH LNCH TIME
90.00 0 49 19

9(3.00 12 21 8

100.00 Z 9 50

100.00 13 43 18

110.00 3 16 17

JlO.O0 14 53 26

DIFFERENTIAL CORRECTIONS

T_E -.2|00 TRA -.4943 TC3 .1026 _AU .2_06

RCE -.2332 RR4 .4270 RC3 .3592 FAU .09262

FCE-l.l]29 FRA-I.I464 FC3-1.7369 BSP I581

B0E .3138 BR4 .6537 BE3 ,3736 FSP -682

0ISTAN(E 220.077

LOL 164.25 VL ?8.798 GAL -12.20 AZL 90.50 H(A 100.43 SHA 13_.37 ECC .22298 INC .4977 Vl 30.028

LOP 264.67 VP _.497 GAP -3.67 AZP 69.9| TAL _39.20 TAP 339.6? RCA 107.47 4PO 169.16 V2 34.858

GP 27.84 ZAL 163.81ZAP 57.77 ETS 343.23 ZAE |50.84 ETE 61.85 ZA( 113.18 ETC 150.77 CLP -52.91

DLA -1.77 RAL 1.10 RA0 6568.7 tEL 1_.943 PTH 2.36 VHP 4.949 OPA 35.22 RAP 17.87 ECC J.7597

L-I TIME ZNJ LAT INJ LONG INJ RT A_SC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LC_G
?367.68 -??.97 51.42 _36.24 107.04 ! 28 47 1767.7 -20.42 43.67

5171,29 ?4.95 Z77.79 237.54 76.16 13 46 30 4571,3 22,81 219.77

7107.94 -24.26 3|.87 235.80 I08,03 2 44 58 1507.9 -21.57 24.11

4856.26 26.27 207.9"_ Z37.17 75.19 J5 4 I5 4?56.3 23.98 199.87

1900.22 -77.73 14.74 234.43 110.83 3 47 52 1300.2 -24.65 6.93

4636.75 29.81 190.10 736.01 7?.43 16 |0 43 4036.7 27.17 J81.94

MIO-COURSE EXECUTION ACCURACY ORBIT OETERHINA TION ACCURACY
SGT 474.1 S(,R 637.8 S_3 234.8 ST 2J6.9 SR 224.9 SS 421.2

RRT -.j567 RRF" -.7592 RTF .1867 CRT .4381CRS -.6870 CST -.9467

5GB 794.6 R?3 .06_0 RJ3 -.7597 LSA 494.? MSA J73.7 SSA 23.5

_I 646.8 S(,2 46I:7 THA 103.75 ELI 265.0 EL2 165.4 ALF 47.35

2'O73



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 4. 1968-69)

LAUNCH CATE MAR 5 1969 FLIGHT TIME 78.00 ARRIVAL GATE MAY ZZ J969

HELKX_ENTRIC CONIC

RL 148.18 LAL .00

RP 108.74 LAP -.67

RC 73.792 GL -2._0

PLANCTOCENTRIC CONIC

C3 45.418 VHL 6.740

LNCH AZMTH LN(H TIME
9O.00 0 56 19

90.00 IZ 16 6

1013.00 2 16 27

I00.00 13 38 3_

ilO.O0 ) _1 56

110.OO 14 49 19

DISTANCE Z16.609

LOL 164.25 VL 18.814 GAL -12.09 AIL 90.69 /._CA 105.59 ,$MA 138.45 ECC .?Z080 INC .6934 Vl )0.0?8

LOP 267.84 VP 38.501 GAP -).05 AZP 89.84 TAL 2)9.40 TAP 342.99 RCA 107.88 APO 169.0) vZ 34.848

6P 29.14 ZAL 163.78 tAP 62,40 ET$ 345.5) ZA£ 150.47 ETE 68.96 ZAC 111.04 ETC 151.40 CLP -57.89

OLA -2.56 RAL 1.35 RA0 6568.7 V[L 12.915 PTH 2.35 VHP 4.777 0PA 15.81 RAP 15.28 ECC 1,7476

L-I TIH( INJ LAT XNJ LONG INJ RT AS( INJ AZNTH INJ TII4E PC) CST TIM INJ 2 LAT INJ 2 LONG

2338.50 -22.)7 49.49 2)5.94 107,83 I 55 17 1738,5 -19.72 41.81

5142.39 25.29 229,24 2)7.82 76.82 15 41 48 4542.4 23.23 Z21.18

2079.98 -21.65 _O,0_ 2)5.48 108.81 2 51 7 1460.0 -20.87 21.}}

4876.15 26.61 L_39.30 2)7.46 75.84 14 59 55 4276.1 24.40 201.20

1874.98 -27.11 13.04 234.07 111.67 5 53 11 1275.0 -21.92 5.33

4651.92 30.15 191,31 236.34 73.08 16 7 12 405).9 27.54 183.09

0IFFERENTIAL CORRECTIONS

TOE -.2321 TRA -.5572 TC3 .0547 OAU .2449

ROE -.1989 RRA .4414 RC3 .5996 FAU .09827

FOE-I.2)4) FRA-I._O)9 FC3-1.8728 65@ 1768

00E .3058 BRA .6951 BC3 .4013 FSP -745

MI0-COUR,_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

St,,T 503.4 S(,.R 678.1 ,%3 252.2 ST 240.4 SR 203.9 ss 452.3
RRT -.2_9 _ -.7916 RTr .3330 CRT .3668 CRS -.6117 CST -.9456

844.5 R_3 .O955 RI) -.7933 LSA 522.7 MSA 173.8 SSA 73.5
5_1 706.6 ,_2 462.4 THA 111.85 ELI 263.5 EL2 173.1 ALr 32.8A

LAUNCH OATE MAR 5 1969 FLIGHT TIME 80.00 ARRIVAL 0ATE MAY 24 1969

H_LIO(ENTRIC CONIC

RL 148.38 LAL .00

RP 108.77 LAP -.86
RE 76.053 GL -3.78

PLANETC_ENTRIC CONIC
C3 44.728 VHL 6,688

LNCH A_4TH LN_H TINE L-i TIME INJ LAT

90.00 I 3 41 2309.40 -21.7_

gO.OO 12 lI 23 5163.69 25.61

IOO.00 2 23 26 2052.11 -23.03

100.00 13 34 19 4896.22 26.93

110.00 3 28 3 1849.83 -26.47

110.00 14 46 11 4671.25 30,49

CIFFERENTIAL CORRECTIONS
TOE -.2621 TRA -.5867 TC3 -.0025 6AU .26_8

ROE -.1633 RRA .4523 RC3 .4395 FAU .10298

F0£-1.3483 FRA-I.2416 FC3-1.99_3 BSP 1985

B0E ._088 BR4 .7408 Be3 .4395 FSP -796

OISTAN(E 233.102

LC¢ 164.25 VL L_.822 GAL -11.97 AZL 90.90 HCA 106.76 5HA 138.52 ECC .21879 INC .8950 Vl 30.028

LOP 271.O1VP 38.498 GAP -2.46 AZP 89.74 TAL 239.46 TAP 346.22 RCA 108.21 APO 168,82 V2 34.839

GP 30.82 ZAL 163.63 ZAP 67.08 ET$ 347.94 ZAE 149.78 ETE 76.23 ZAC 108.83 ETC 152.18 CLP -63.03

0LA -3.39 RAL 1.68 RA0 6568.7 VEL 12,888 PTH 2.35 VHP 4.639 0PA 36._0 RAP 12.56 £CC 1.7_61
ZNJ _ INJ R7 A_C INJ A.,_ATH INJ TIHE PC) (ST TIN INJ 2 LAT INJ 2 LONG

47.58 235.76 J08.59 1 42 10 1709.4 -19.01 39.99

2_0.72 2_.20 77.49 13 37 27 4563.7 Z3.63 222.61

28.18 235.28 i09.60 2 57 39 1452.1 -20.15 ZO.57

210.71 237.86 76.51 14 55 55 4296.2 24.81 202.55

11.37 233.82 112.47 3 58 53 1249.8 -23.19 3.75

192.55 236.79 73.74 16 4 3 4071.3 27.96 184.27
NIO-_S[ EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

_T 551.3 _ 718.2 S(13 267.4 ST 270.6 SR 182,9 55 461.4

RRT -.4|93 RRF -.8185 RTF .4717 CRT .2791CRS -.5596 CST -.9465

5G8 905.4 R23 .1181 R|) -.8222 LSA 555.1 M$_ 172.5 SSA Z3.3

S_I 779.0 S(,2 461.4 THA 118.73 ELI 278.5 EL2 170.6 ALF J 7.3_

LAUNCH 0ATE MAR 5 1969 FLIGHT TIME 82.00 ARRIVAL GATE MAY Z6 J969

HELION:ENTRIC CONIC

RL 148.38 LAL .00

RP 108.80 LAP -1,04

RC 78.340 GL -4.69

PLAN_TOCENTRIC CONIC

C3 44.059 VHL 6.618

LNCH A_MTH LNCH TIME

90.00 1 ii 19

90.00 12 6 56

100.00 2 3O 52

100.00 13 30 15

110.00 3 34 35

110.00 14 43 |

DISTANCE 239.554

LOt. 164.25 VL 28.821 GAL -II.85 AZL 91.10 HCA 109.92 _A I18.51 ECC ,2|694 INC 1.1033 Vl }0.018

LOP 274.17 VP )8.490 GAP -1.90 AZP 89.62 TAL 239.38 TAP 549.3! RC_ 108.46 APO 168.56 v_ 34.831

GP 32.27 ZAL 163.34 7AP 71.76 ETS 35C.48 XA[ 148.76 ETE 81.44 ZAC 106.57 £TC 153.07 CLP -68._8

0LA -4.21 RAL 2.10 RAO 6568.7 VEL 12.862 PTH 2.34 VHP 4.535 OPA 36.71 RAP 9.76 ECC 1.7251

L-I TIM_ INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2280:O8 -21.10 45.67 235.69 109.33 I 49 29 1680.1 -18.27 38,14

5185.43 25.92 232.23 238.69 78.19 13 33 21 4585,4 24.04 224.07

2024.04 -2_.38 26.3_ 215.19 110.15 3 4 )6 1424.0 -|9.40 18,82

4916.70 27.25 212.15 238.37 77.21 14 52 12 4316.7 25.21 203.94

1824.55 -25.80 9.71 233.69 113.24 4 4 59 1224.6 -22.4) 2.18

4688.95 30.82 193.82 237.34 74.43 16 1 10 4088.9 28.38 185.48

01FFERENTIAL CORRECTIONS

TOE -.2984 TRA -.6404 TC3 -.0673 8AU .2851

ROE -.1251 RRA .4602 RC3 .4793 FAU .106_3

FDE-I.4574 FRA-I.2626 FC3-2.0992 85P 2257

60E .3236 BRA .7886 803 .4840 FSP -847

LAUNCH DATE MAR 5 1969

HELIC_ENTRIC CONIC

RL 148.38 LAL .O0

RP 108.82 LAP -1.21

RC 80.651 GL -5.66

PLAk_.TOCENTRIC CONIC

C3 43.415 VHL 6.589

LNCH AZNTH LNCH TIME

9(3.00 1 19 48

9O.OO 12 2 40

I00.00 2 38 46

100.(30 13 26 23

IIO.00 3 41 34

IIO.OO 14 40 5

01FFERENTIAL CORRECTIONS

TO[ -,3428 TRA -.6_4 TC3 -,1400 8AU .3106

RDE -.0872 RRA .4626 RC3 .5164 FAU .10929

FOE-I.5510 FRA-I.2585 FC3-2.1793 _SP 2555

OOE .3537 BRA .8378 8C3 .535| FSP -882

MI0-COURS[ EXECUTION ACCURACY

5(;T 617.7 _ 758.4 SC,3 280.5

RRT -.5330 RRF -.8415 RTF .5876
,%8 978.1 R23 .1332 R13 -.8470

S(11 863.8 St-,2 458.8 THA 124,40

FLIGHT TIME 84,0_

0ISTANCE 245.968

LOL 164.25 VL 28.8i2 GAL -11.73 AZL 91.32 HCA 113.09 S_A 138.44 ECC .21519

LOP 277.34 VP 38.477 GAP -1.37 AZP 89.48 TAL 2_9.18 TAP 352.27 RCA 108.65

GP 33.67 ZAL 162.93 ZAP 76.40 £T$ 353.13 ZAE 147.41ETE 90.38 ZAC J04.3_

OLA -5.04 RAL 2.61 RAO 6568.6 V_L 12.837 PTH 2.34 VHP 4.463 OPA 37.04

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ A_HTH INJ TIM_ PO C$T TIM

22_].25 -20.42 43.75 235.73 110.06 l 57 18 1650.3

_207_85 26.23 233.00 239.29 78.92 13 29 28 4607.8
1995.51 -21.69 2_.51 235.21 111.09 3 12 2 1395.5

493_/_82 27.56 213.64 238.99 77.94 14 48 41 4337.8

1798.89 -25.10 8.05 233.67 114.01 4 11 33 1198.9

4707.21 31.15 195.15 238.00 75.i5 15 58 32 4107.2

ORBIT DETERMINATION ACCURACY

ST _06.6 $R 162.) $S 510.4

CRT .1597 CR$ -.4508 CST -.9483
LSA 592.8 MSA 169.9 SSA Z).Z

ELI _8.1 EL2 159.5 ALF 6.6J

ARRIVAL GATE MAY 28 1969

INC 1.1199 Vl }O.OZH

APO 168.23 v2 )4.824

ETC 154.06 CLP -73.59

RAP 6.95 ECC J.7145

INJ Z LAT INJ 2 LONG

-|7.50 36.Z9

24.43 225.59

-18.61 17,05

25.62 Z05.38

-21.64 .60

28.79 186.73

ORBIT 0ETERMINATION ACCURACY

$T 349.8 SR 144.4 $$ 5}6.4

CRT .0065 CRS -.3016 CST -.9511

LSA 6)4.6 MSA 166.2 5S4 23.0

ELI 349.8 EL2 144.4 ALF .19

MI0-COUR,_E EXECUTION ACCURACY

,,_T 703.3 $GR 79_ $(,3 290.1

RRT -.6246 RRF -.86_I RTF ,6783

S_O 1061.4 R_3 .1447 R13 -.8669

561 958.7 SC2 455.4 THA 129.44

=

L>074



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH 0ATe NAR 5 1969 FLIGHT TJM(_ 96o00 ARRIVAL DAT_. NAY 30 1969

HELIOCENTRIC CONIC 0ISTANCE 252.34_X

RL 148.38 LAL .00 LOL 16,1.25 VL 29.797 GAL -11.6! AZL 91.55 HCh 116.25 SHA I38.3! ECC .21355 INC 1 .5470 v! 30.029

RP 108.84 LAP -1.39 LOP 180.50 VP 38.459 GAP -.86 A?P 99.32 TAL 238.87 TAP 355.12 RCA 109.77 APO 167.85 V2 34.816
RC 82.98I GL -6.68 GP 35.0| ZAL 162.59 ZAP 80.93 ETS 355.89 ZAE |45.17 ETE 96.98 ZAC I02.I3 ETC 155.10 CLP -78.90

PLANE TOCENTRIC CONIC

C3 42.798 VHL 6.542 DLA -5.90 RAL 3.20 RAO 6568.6 VEL 12.811 PTH 2.33 VHP 4.423 0PA 37.31 RAP 4.18 ECC 1.7043

LNCH AZMTH LNCH TIMC L-I TIME INJ LAT |NJ LONG INJ RT AS( INJ ATMTH [NJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

90.00 I 28 42 ??19.60 -19.69 4I .BO 235.87 110.77 2 5 47 I619.6 -16.69 34.41

90.00 JI fib 31 5751.29 26.52 235.46 240.00 79.70 13 25 43 4631.3 24.93 227.?0
1(30.00 2 47 15 1966.21 -20.96 22.64 235.}5 |lJ.Sl 3 2_ ] 1566.2 -17.82 15.26

100.00 15 22 40 4959.91 27.86 215.2! 219.71 78.7| 14 45 19 4359.9 ?6.02 706.89

]10.00 3 49 5 1772.58 -24.36 6.36 231.76 114.76 4 18 58 1172.6 -?O.BJ 359.01
110.O0 14 37 18 4726.50 31.47 196._4 218.79 75.9| |5 56 4 4I_6.5 29.22 188.06

0IFr(_RENTIAL CCRR_CTTONS MI0-COUR_E rXE:ClJTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.3945 TRA -.7584 TC5 °.2189 BAU .3394 5GT 804.5 SGR 828.b SG} 296.8 ST 399.5 SR I30.5 SS 56I .8

RE){: -.0477 RRA .4608 RC3 .5514 FAU .11057 RRT -.6945 RRF -.8758 RTF" .7452 CRT -.I942 CRS -.094? CST -.9544

FOE-I.6539 FRA-1.2362 FC}-2.2367 8SP 2897 5GB 1155.0 R21 .{§}f RI} -.8830 LSA 682.} MSA ]61.7 SSA 22.8

BOE .3974 BRA .8874 8C3 .fl931 FSP -912 SGI 1063.} S_2 451,2 THA 131.77 EL! 400.} EL? 177.7 ALF I7fl.96

LAUNCH DATE MAR _ 1969 FLIGHT TIME 88.00 ARRIVAL DATE JUN l 1969

138.13 ECC .21198 INC 1.7866 VJ 30.028
357,85 RCA 108.85 APO i67.41 V2 54,810

102.91 ZAC 100.03 ETC 156.16 CLP -84.17

HELIOCENTRIC CONIC DISTANCE 258.682

RL I48.38 LAL .OO LOL |64.25 VL 28.775 GAL -I|.49 AZI.. 9J.79 HCA 119.4! SMA

rep 108.96 LAP -1.56 LOP 285.67 VP 38.437 GAP -.38 ATP 89.12 TAL 2}8.45 TAP
RC 85.3?8 GL -7.78 GP 36.28 ?At. 16t .71 ZAP 85.30 ETS 358.76 ZAE J43.89 ETE

PLANE TOCENTR IC CONIC

C3 42.208 VHL 6.497 OLA -6._0 RAL },89 Rk0 6568.6 VEL l_,TgO PTH 2.31 VHP
LNCH 47MTH LNCH TIME L-I TIME INJ I.AT

90.00 1 _8 17 _187.76 -18.91

90.00 11 54 24 5256.12 _°6.B1

I00.00 2 56 2} 1935.81 -20.18

100.00 13 J8 59 498}.31 _8.16

110.00 5 57 11 174fl.35 -23.fl7

110.OO 14 54 _ 4746.53 11.BO

DIFFERENTIAL CORR1E:CTIONS

TD£ -.4543 _RA -.B194 TC} -.3031 BAU .370}

ROE -.O088 RRA .4527 RC_ .5820 FAU .11035

FOE-I.698Z FRA-I.1897 FC}-Z.2634 8SP }755

BOE .4544 BRA .9162 BC5 .6562 FSP -924

4.412 OPA }7.55 RAP 1.51 ECC 1.6946

INJ LONG JNJ RT A,_C INJ A,,_4'rH INJ TIM£ PO CST TIM INJ ? LAT IN./ ? LONG

}9,79 236.14 JlJ,4B 2 14 45 1587.8 -15.8_ 32.47
217._ 240.8} 80.54 J3 _2 0 4656.1 ?5.23 278,91

20.72 235.59 117.5} 3 28 39 _355.8 -16.95 I5.Al

216.B8 240.56 79,54 14 42 2 4383.3 26.4} 208.51

4.64 233.96 115.50 4 ?6 19 1145.4 -I9.94 357.58

19_.03 219,68 76.74 J5 5} 45 4|46,5 ?9.65 I89,48

MZO-CC5._S_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 919.4 St,R 856.5 5G3 299.4 ST 456.4 ,SR I23.0 SS 584.4

RRT -.7459 RRF -.8886 RTF .7933 CRT -.4188 CRS .152] CST -.9577

.SGB 1256.6 R21 .1620 R13 -.8954 LSA 7_4.8 MSA 156.6 SSA Z2.5

5G1 1174.5 S(;2 446.6 THA 137.71 ELI 459.5 EL? 110,9 ALF 17_.16

LAUNCH DATE MAR 5 1969 FLIGHT Till[ 90.00 ARRIVAL DATE JUN 3 1969

HELIOCENTRIC CONIC DISTANCE 264.995

RL |4R.38 LAL .00 LOL 164.25 VL 28.7A8 G*L -11.35 AZL 92.04 HCA 122.56 S_A 137.9! ECC .21048 INC 2.0416 vI 30.02_

RP 108.88 LAP -1.7_ LOP ?86.83 VP 38.41_ GAP .08 AZP 88.90 TAL ?37.92 TAP .49 RC_ 108.88 APO 166.93 v2 34.804

RC 87.691 GL -9.95 GP 37.51 ZAL 160.91 ZAP 89.47 ETS 1.73 ?AE J41.82 ETE J09.19 ZAC 98.06 ETC 157.?0 CLP -89,33

PL_NETOCENTRIC CONIC
C3 41.6A9 VHL 6.454 DLA -7.74 RAL 4,66 RAO 6568.6 VEL 1_.768 PTH 2.3? VHP 4.429 OPA _7.78 RAP 358.99 ECC 1.6854

LNCH ATHTH LN_H TIME L-I TIE INJ LAT INJ LONG JNj RT A_ |NJ A}'MTH INJ TIME PC) CST TIM INJ ? LAT INJ _ LONG

90.00 I 48 42 7154.34 -18.06 37,70 216._2 112.19 _ 24 36 1554.3 -14.90 30.46
90.00 II 50 12 5282.83 27.10 219.12 241.79 81.45 13 18 14 4682.8 25.64 ?50.76

100.00 5 6 19 190}.94 -19.}4 18.73 235.96 1|3.75 3 38 3 1303.9 -16.02 11.50

10(3.O0 13 15 16 5008.46 28.46 218.69 241.55 _0.45 |4 38 44 4408.5 26.85 210.26

110.OO 4 6 3 1716,89 -LP'Z.7} 2.86 234.28 116.25 4 34 40 1J|6.9 -19.01 _55.69

110.O0 14 32 ! 476_.27 12.11 199.64 240.72 77.64 l_ 51 29 4168.3 50.09 191.02

DIFFERENTIAL CORRIECTICN8 MID-COUR_ £YJECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5720 TRA -.8795 TC3 -.3911BAU .4030 S6T J044.3 SCR 979.6 S_3 298.9 ST 5?0.5 SR 125.5 SS 606.1

ROE .0307 RR4 .4395 RC} .6090 FAU .10893 RRT -.78}5 RRF -.8994 RTF .8276 CRT -.6367 CRS .4099 CST -.9611

FOE-1.7485 F_A-1.1265 FC3-2.2642 BSP _641 S_ 1565.3 R23 .|702 RI} -.90fi0 LSA 793.9 MSA 151.2 SSA 22.1

BO£ .52_O _A .9832 BC3 .7_17 FSP -9_9 ,_1 1291.9 _2 441 .B THA 141.2| _L| 526.6 EL2 94.| ALF 171 .! 2

LAUNCH DATE MAR 5 1969 FLIGHT TINE 92.00 ARRIVAL DATE JUN 5 1969

HELIOCENTRIC CONIC

RL I48.58 LAL .130

RP 10B.90 LAP -1.88

RC 90.065 GL -10.22

PLAt_.TOCE.NTRI( CONIC

C3 41.131 VHL 6.413

LNCH A2'HTH LNCH TIME

90.OO 20 4

90.00 11 45 48

tOO.D0 } 17 10

IOO.O0 13 11 24

110.O(3 4 13 4}

110.00 14 29 20

DISTANCE 271.254

LOL 164.25 VL 28.716 GAL °J|._ _ZL _'_.}2 _A 125.72 ,_A
LOP 289.99 VP _._k_} GAP ,52 AZP B8.6_ TAL 257._1 TAP

GP 38.71 ?AL 159._6 ZAP 93.39 £TS 4.77 Z_ 1}9.61ETE

137.64 ECC .20904 INC 2.3151 Vl 30.0?8
3.03 RCA 108.87 APO 166.42 V2 34.799

J12.93 ZAC 96.23 ETC 158.20 CLP -94.35

OLA -8.74 RAL 5.54 RAO 6568.6 V_EL 1_,747 PTH 2.12 VHP 4.473 OPA }8.05

L-] TIME INJ LAT ;NJ L_ INJ RT AS( _NJ A}_ATH ZNJ TIME PO CST TIN

2118.88 -17.14 35.51 257.0_ 112.89 2 }5 23 1518.9
3111.97 27.38 241._1 242.90 82.46 11 14 20 4712.0

1870.19 -18.41 16.64 236,45 115.97 3 48 20 1270.2

50}_.90 28.75 _20,_ 241,68 B|.46 14 35 20 4435.9
1686.85 -21.81 1.01 _54.73 117.00 4 43 50 1086.8

4792.00 _2.46 201.41 241.9_ 7_.64 t5 49 |2 419_.0

DIFFERENTIAL (ORRI_CTION$

TOE -.5983 TRA -.9372 TC3 -.4912 8AU .4367

ROE .0710 RRA .4213 RC3 .6319 FAU .10639

FOE-l.7863 FR4-1.0494 FC3-2.2391 BSP 4060

BO£ .6025 BRA 1.0276 8C} .7942 FSP -9_9

NIO-COUR_ (X[CUTION ACCURACY

SGT 1116.5 _ 897,8 SG} 295.5

RRT -.8111RRt" -.g089 RTF .8522

J480,0 R_} .1786 RJ3 -.9J26

SGI 14J4,0 ,_2 436.9 THk 144._

RAP 356.6I ECC 1.6769

INJ ? LAT INJ ? LONG

-I3.89 28.3A

?6.05 ?3?.79

-I_.O? 9.50

27.?7 212.19

-18.0_ 551.94
30.55 192.71

ORBIT 0ETERMINATICN ACCURACY

ST 592.1 SR 132.9 SS 627.4

CRT -.8055 CRS .6297 CST -.9643

LS4 860.} HSA 14_.6 SSA _J.6

6L1 601.9 EL? 77.5 ALF I69.57

2075



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH 0ATE lIAR 5 1969

PEL IOCENTRIC CONIC

RL 148 oSB LAL .DO

RP 108.91 LAP "2.03

RE 92.449 GL -JJ.60

PLAN[ TOCENTR IC CONIC

C] 40,664 VHL 6._77

LNO'I AZlITH LNCH TIM_

9O.00 2 12 37

9O.00 11 41 5

100,00 ] 29 7

1011.00 13 7 16

110.00 4 26 21

110.00 14 26 ]2

FLIGHT TINE 94.00 JUN 7 1969

DISTANCE 277.49(1

LOL J64.25 VL 28.r_ GAL -1J.O7 AZL 92.61 H(A 1_8.BB SMA 137,34 FEE .20765 Vl 30.028

LOP 295,15 VP 38,352 GAP .94 42P 86.36 TAL 2]6,60 TAP 5.47 RCA I08,R] v2 ]4,795

GP 39,90 24L J58.87 ZAP 97.03 ETS 7.B9 ZAE J37.3J ETE JJ7,09 ZAC 94,58 CLP -99.19

DLA -9,82 RAL 6.51 RAD 6568.6 EL 12.729 PTH 2.31 VHP 4,544 0PA 38.39 RAP 354.42 ECC ] .6692

L-I TIME INJ LAT INJ LONG INJ RT A,f_ INJ AZNTH INJ TIME PO ¢ST Till INJ 2 L4T INJ 2 LONG

2080.84 -16.11 33.19 257.69 113.60 2 47 18 1480.8 -12.79 26.09

5344.24 27.64 245.53 244.18 83.60 13 10 9 4744.2 26.47 255.06

1854.04 -17.40 I4,44 237.09 114.70 ] 59 41 1234.0 -15.95 7.57

5066.27 29.04 222.89 243.98 82.59 14 51 43 4466.3 27.71 214.34

I694.82 -20.81 339.07 235.32 117.75 4 53 56 1054.8 -16.9] ]52.09

4818.23 32.79 203._ 245.51 79.76 13 46 50 4218.3 31.05 194.60

ARRIVAL DATE

IN( 2.6110

APO 165,86

ETC 159.12

DIFFERENTIAL CO_CTION$ Nl0-O_l._ EXECUTION ACCURACY

TOE -.6831 TRA -.�gOB TC3 -.5718 BAU .4701 Sr¢T 1513.3 S(,R gOll.! ,%5 286.5

ROE .1099 RRA .5965 Re5 .6486 FAU .10255 RRT -.8304 R_ -.9i66 RTF .8696

FOE-1.8038 FRA -.9338 FC5-2.J829 8SP 4456 56_ 1596.7 R25 .I883 RI3 -.9179

80E .6918 ERA 1.0671 8C5 .8647 FSP -906 SG1 1537.0 ,._,2 452.3 THA 147.22

LAUNCH DATE liAR 5 1969 FLI_T TIME 96,00

PELI_ENTRZC CONIC 0ISTANCE 285.694

RL 148.38 LAL .00 LCt 164.25 VL 18.639 GAL -I0,93 AZrL _,93 H_.A |32.03 St4A
RP 108.92 LAP -2,18 LOP 296.31 VP _k_.3|8 GAP 1.34 AZP 88.05 TAL 235.81 TAP

RC 94.840 GL -I].11GP 41.12 ZAL 15T.61 ZAP 100.2kS ETS 11.06 FIE I34.95 ETE

PLANETO(ENTR|C CONIC

C3 40.266 VHL 6.346 OLA -11.OO RAL 7.82 RAO 8_.5 VIEL 12.714 PTH 2.31 VHP

LNCH A_4TH LNCH T|ME L-I TIME XNJ LAT _NJ LONG ZNJ RT A,_d_ INJ A2'NTH rNJ TIME
90.00 2 28 55 _039.37 -14.97 _0,70 238.53 114.52 3 0 54

90.00 11 35 52 5580.59 27,89 246.16 243.65 84.89 13 5 53

100.00 3 42 24 J794.94 *_S.27 12.O8 257.90 115.45 4 i2 J9
100.O0 13 2 44 '51OO.41 29.32 225._3 245.49 83.88 14 27 44

110,0_ 4 38 9 1620,57 -19,70 557.00 238,07 JIB,52 9 5 9

110.00 14 25 29 4847.75 53.13 ZO5.6Z 244.90 81.05 I5 44 16
DIFFERENTIAL CCRRECT|ON5 NID-C.OURSE EXECUTION ACCURACY

TOE -,7778 TRA-1.O_2 TC5 -.6616 BAU .5037 _T 1493.2 _GR 915._ S_,3 279.2

.1506 RRA .5672 RC3 .6616 FAU .09797 RRT -,8446 RRF o.9'238 R1T" .8825
FOE-1.8138 FRA -.8927 rc5-2.1069 BSP 4886 St_ 1717.4 R23 .1968 el3 -.9221

BOE .7922 ERA 1.1022 BC3 .9356 rS_ -889 5(,I 1663.2 502 428.1 THA 149.78

ORBIT 0ETERNINATION ACCURACY
ST 671.3 5R 148.7 55 645.3

CRT -,_068 CR5 .7789 CST -.9672

LSA 932,2 liSA 140.3 SSA 20.9

ELI 684.8 EL2 61.5 ALF 168.55

ARRIVAL DATE JUN 9 1969

I37.01ECC .20630 fNC 2.9]44 Vl _0.02_

7.84 RCA 108.75 APO 165.28 v2 ]4,791

IL_.71 ZAC 93.08 ETC 159.96 CLP-10].8!

4.640 OPA 58.84 RAP 352.]9 £CC 1.6627
PO CST Till INJ 2 LAT INJ 2 LONG

1459,6 -11.57 23.67

4780.5 26.89 237.63

J194.9 -J2.72 5.J0

4500.4 28.16 216.78

1020.4 -15.74 5_O.12

4247,7 51.54 196.75

CK_IT OETERNINATION ACCURACY

ST 759.0 SR 171.5 55 664.1

CRT -.9621CRS .8755 CST -.9701

LSA 10i5.8 lISA 135.4 SSA 20.1

ELI 776.8 EL2 45.7 ALF 167.69

LAUNCH DATE lIAR 5 1969 FLIGHT TIE 98.00 ARRIVAL 0ATE JUN 11 ]969

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP 108.93 LAP -2.]2

RC 97.236 GL -14.78
PLAN[TOCENTRIC CONIC

C5 39.961 VHL 6.521

LNCH ATIITH LNCH TII_ L-I TINE ZNJ LAT

90.00 2 42 17 1994.26 -13.69

90.00 11 29 57 5422.02 28.10

1013.00 3 57 20 1752.14 -15.00

10(3.OO 12 57 ]5 5139.57 29.56
110,O0 4 51 22 1582.92 (" -18.47

110.O0 14 20 3 4881.35 33.45
DIFFERENTIAL CORRECTIONS

rOE -.8832 TR4-1.0_04 TC_ -.7482 8AU .53_9
ROE .1911 RRA .3319 RC3 .6682 FAU .09247

FOE-I.809_ FRA -.74i2 FC3-2,0053 8SP 5295

BOE .9016 ERA 1.I_O2 BC3 1.O0_| FSP -847

0ISTANC( 269.867

LOt. 164.25 VL 28.595 GAL -I0.77 AZL 93.29 HCA 135,18 S_A 116.66 ECC .20500 |NC 3.2916 V! 30.028

LOP 299.47 VP ]8.282 GAP 1.72 AZP 87.66 TAL 234.95 TAP 10.13 RCA 108.64 APO 164.67 V2 34.788

GP 42.40 ZAL 156.17 ZAP I03.55 ET5 14.36 2AE 132.54 ETE 123.84 7AC 91.75 ETC 160.70 CLP-108.22

CLA -12._ RAL 8.84 RAO 6568.5 VEL 12,702 PTH 2.31 VHP 4.764 DPA ]9.42 RAP 550,49 ECC 1.6577

INJ LONG |NJ RT ASC _NJ A2'MTH INJ T_ME PO CST Till INJ 2 tAT INJ _ LONG

27.99 239.57 115.03 3 15 31 1394.3 -10.20 2J.05

249.17 247.35 86.39 15 O 19 4822,0 27,31 240.60

9.54 238.92 116.16 4 26 32 1152.1 -11.37 2.6=

228.26 247.23 85.37 I4 23 15 4539.4 28.61 219.59
554.80 237.02 119.29 5 17 45 982.9 -14.45 ]48.01

L""""'_8.19 246.75 82.53 15 41 24 4281.3 3_.06 199._3
M|O-CCX)RS_ EX_CUTICN ACCURACY ORBIT DETERIIINATION ACCURACY

S_T 1595.7 _ g15.7 563 267.4 ST 855.6 SR 198.0 SS 681.0

RRT -.8340 _ -.9_00 RTF .8916 CRT -.9870 CRS .9315 CST -.9727

_o_ 1838.1R_5 .2|06 R15 -.9250 LSA 1103.3 MSA 131.5 55_ J9.0

501 1788.4 S_ 424.5 THA 152.16 ELI 877,6 EL2 ]1.0 ALF 167.12

LAUNCH DATE MAR 5 1969 FLIGHT TIME 1(30.00 ARRIVAL CATE JUN 1] 1969

H_LIOCENTRIC CONIC

RL 148.38 LAL .DO

RP 108.94 LAP -2.45

RC 99.656 GL -16.64
PLANETC_ENTR[C CONZC

C3 39.783 VHL 6._07
LNCH AZMTH LNCH TINE

gO,DO 5 0 10

90.00 11 2] 1

100.OO 4 14 17

100,OO 12 51 35
IIO.O0 5 6 17

I10oOO 14 16 4

DISTANCE 296.012

LOL J64.29 VL _.947 G_L -J0.61 kZL 93.69 HE/_ J_8.53 S_A

LOP 302.64 VP 3_.245 GAP 2.08 AZP 87,24 TAL 234.02 TAP
GP 43.77 ZAL 154.9_ ZAP 109.98 ETS 17.74 2A£ 130.10 ETE

J3_,28 ECC .20575 IN( 3.6905 vJ 30.028

12.35 RCA 108.51APO 164.05 v2 34.786

126.52 74( 90.55 ET( 161.35 (LP-112.42

OLA -13.73 RAL 10.22 RAO 6368.5 VEL 12,694 PTH 2.31 VHP 4,917 0PA 40.18

L-! TINE _NJ I.AT JNJ LO_ ZNJ RT AGC |NJ 42147H _NJ TZME PO CST Till

1945.85 -12.21 2fi.02 240,87 115.75 3 32 34 134].9

5470'18 28.26 232.69 249.53 88.14 12 54 11 4870.2

1704.74 -15.56 6.76 240.19 !16.90 4 42 41 1104.7

5184.51 L_.77 231.60 249.26 87.11 14 18 0 4584.5
1341.83 -17.08 352.42 238.21 120.07 5 31 59 94].8

4920.18 33.76 211.18 248.g0 84.28 15 38 4 4320.2

DIFFERENTIAL CCRRECTION5

7OE-1.O0_ TRA-I.1139 TC3 -.8_07 BAU .5678

ROE .234fl RRA .2g_7 RC3 .6707 FAU .08657

FOE-1.8002 FRA -.6299 FC3-1.8839 BSP 5729

B_E 1.0293 ERA 1,1517 BC3 1.0677 FSP -8II

NIO-(.CUR_ EXECUTION _CCURACY

SGT 1739.5 SGR 914.4 SG3 254.4

RRT -.8609 RgF -.9361 RTF .8988

,S_ 1961.8 R23 .L_26 RI3 -.927_

$411 1915.7 $62 422.0 THA 154.27

RAP 348.70 ECC 1.6547

INJ 2 LAT INJ 2 LONG
-8.65 18.15

27.70 244.07

-9.85 359.94

29.05 222.87

-12.96 345.74

32.60 202.14

ORBIT OETERNINATION ACCURACY

ST 963.0 SR 229.7 SS 699.4

CRT -.9963 CRS .9645 CST -.9752

LSA 1205.2 liSA 128.3 SSA 17,7

EL1 989.9 EL2 19.3 ALF _66.6]

2076



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 4. 1968-691

LAUNCH CATE MAR 5 1969 FLIGHT TIME I02.00 ARRIVAL CATE JUN 15 ]969

HELIOCENTRIC CONIC

RL |48.38 LAL .00

RP 108.94 LAP -2.58

RC IO2.O3_ GL -18.7_

PLANE TC_ENTRIC CONIC

C3 39.779 VHL 6._7

LNCH ATMTH LN_H TIME:

9O.OO 3 20 5O

90.00 lI 14 39

100.00 4 33 48

10(3.O0 12 44 ?3

110.OO S ?3 72

110.00 14 II 18

DIFFERENTIAL CCRR_CTIONS

T02-I.1365 TRA-I.1365 TO3 -.9051BAU .5976

ROE .778_ RRA .2469 RC3 .6658 FAU .08001

F02-1.7809 FRA -.5134 FC3-1.7412 BSP 6135

BOE 1.1707 _A 1.1630 BC3 1.1236 FSP -767

01STANCE 302,1?9

LOL 164.25 VL 28.497 GAL -10.4A AZL 94.14 HCA 141.48 SMA 135.85 ECC ._0753 INC 4.1420 vl 30.028

LO o 305.80 VP 38.206 GAP 2,43 AZP 86.76 TAL 233.0? TAP 14.50 RCA I08.56 APO 163.40 V? 34.7H4

GP 45.30 ZAL 152.66 ZAP 108.23 ETS 21.23 ?AE 127.60 ETE 118.82 ZAC 89.48 ETC 161.91 CLP-II6.40

OLA -15,3A RAL 11.76 RAD 6368.5 VEL 12.694 PTH 2.3| VHP 5.102 OPA 41.14 RAP 346,96 ECC |.6547

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_MTH IN| TIME PC CST TIM IN| 2 LA T IN| 2 LONG

1886.94 -IO.31 21.71 242.51 116.45 3 5_ 17 1786.9 -6,87 14.92

55?7.03 ?8.32 256.85 251.63 90.23 17 46 46 4927.0 28.05 248.19

1651,54 -11.90 3,68 74J.78 117.67 5 I 19 1051._ -8.11 356.94

5237.66 ?9.88 235.55 25J.67 89.19 14 II 40 4637.7 29.45 2Z6.77

1496.77 -15.51 349.82 239.70 120.85 5 48 18 896.3 -11.31 343.24

4965.70 34.01 214.7! 751.43 86.35 I5 34 4 4365.7 33.13 205.58

MIO-COURS_. EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC*

SGT 187_.0 _ 907.5 S(,3 239.4 ST IOBI.8 SR 263.9 SS 716.6

RRT -.8635 RRF" -.94|4 RTF .9040 CRT -.9974 CRS .9_25 CST -.9776

SC,B 20fl3.! R"Z3 ._358 R13 -.929! LSA J3J8.0 MSA 126.6 SSA 16.1

•%1 E040.2 .%2 420.6 THA 156.25 ELI 1113.4 EL? 18.4 ALF 166.32

LAUNCH OATE MAR 5 1969 FLIGHT TINE I04.00 ARRIVAL CATE JUN 17 1969

EL IOCENTR|C CONIC

RL 148,38 LAL .00

RP 108.95 LAP -2.70

RE 104.44I GL -21,07

PLANETOCENTRJC CONIC

C3 40.023 VHL 6.3_6 0LA -|?.16 RAL

LNCH AZMTH LNCH TIME: L-I TIME IN| LAT

gO.C0 3 45 It 1B21.52 -8.50

90.00 IJ 4 15 5595.53 ?B.L_O

1OO.(30 A 56 39 1590._9 -9.97
1OO.OO 12 35 27 5.T01.39 29.85

110.OO 5 A3 10 IAAS.|8 -13.7|

tlO.OO I4 5 26 5019.B7 34.17

DIFFERENTIAL CORRECTIONS

TOE-l.Z925 TRA-|.I4BI TC3 -.9706 BAU .6265

ROE .3270 R'RA .1963 RC3 .6549 FAU .D7325

FOE-I.7596 FRA -.AO09 FC3-1.5845 BSP 657I

BOE 1.3331 BRA 1.1647 BE3 1.1709 F.._P -716

OISTANCE ]OB.ZI9

LOt- 164.25 VL _.445 GAL -10.26 AZL 94.66 HCA 144.62 SMA 135.46 ECC .20136 INC 4.6604 vl 30._2H
LOP 308.96 VP 38.166 GAP 2.76 AZP 86._0 TAL 231.96 TAP 16.5_ RCA JOB.19 APO I6_.74 VZ 34.7_3

GP 47.0! ZAL 150.51 ZAP IlO.07 ETS 24.86 ZAE 125.04 ETE 130.8! ZAC _8.48 ETC 162.40 CLP-120.21

13.51RAO 6568.5 VEL 12.704 PTH 2,31 VHP 5.327 OPA 42.32 RAP 345.19 ECC 1.65H7

IN| LONG IN| RT A_ IN| AZ)ATH IN| TIME: PC CST TIM IN| 2 LAT INJ 2 LONG

17.95 Z44.58 tiT.If A 15 32 1221.5 -4.80 1|.23

261.85 254.31 92.74 12 37 30 4995.5 28.28 253.19

•_2 245.80 118.33 5 23 10 990.9 -6.10 353.56

240.29 254.38 91.68 14 3 49 4701.4 29.76 231.48

346.96 24J,59 121.63 6 7 15 BAS,2 -9,42 340.48

218.93 254.41 88.85 15 29 6 4419.9 33,63 209.73

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT _|5,6 St_ 899.5 SG3 223.7 ST 1215.8 SR 302.4 55 735._

R_T -,8642 I_ -.9464 RTF .9085 CRT -.9950 CR$ ,992A CST -.9799

SG6 2L:_'07.2 R_3 .2486 RI3 -.9308 LSA J447._MSA 126.3 SSA 14.3
5(,1 2166.6 SG2 420.9 THA 158.04 EL_ 1252.5 EL2 _9.3 ALF I66.09

LAUNCH CArE MAR 5 ]969 FLIGHT TIME I06.00 ARRIVAL CATE JUN 19 1969

HELJL-'(ENTRIC CONIC

RL |4_.38 LAL .O0

RP 108.95 L4P -2.81

RC I06._44 GL -_3.74

PLANETOCENTRIC CONIC

C3 40.61H VHL 6.373

LNCH AZMTH LNCH TIME

t,_l,00 4 14 33

90.00 IO 50 46

100.00 5 23 59

100.O0 12 ?4 l

110.00 6 6 29

110.OO ]3 58 1

DIFFERENTIAL CORRECTIONS

TDE-1.4753 TRA-J.144_ TC3-I.0215 BAU .6531

RCE .37_3 RRA .I386 RC3 .6349 FAU .06617
FOE-I.7337 FRA -.2:_03 FC3-1.4103 BSP 7000

BCE 1.5230 BRA 1.1532 BC3 1,?028 FSP -665

CISTANCE 314.283

LC,L 164.25 VL Zfl.3953 GAL -I0.08 AIL 95.27 MCA 147.77 SMA 135.0A ECC .20024 INC 5.265? V! 30.07_

LOP 312.12 VP 38.175 GAP 3.07 AlP 85.54 TAL 230.84 TAP I_.61 RCA 108,00 APO I6_.Ofl v2 34.7H3

GP 48.96 /AL 148,04 IAP 111.46 ETS 28.67 _AE 122.38 ETE i32.54 /AC 87,52 ETC 162._6 CLP-123,H?

CLA -19.23 RAL 15.50 RAG 656_.6 VEL 12.727 PTH 2.31VHP 5.599 CPA 43.74 RAP 343,29 ECC 1,6685

L-I TIME IN| LAT IN| LONG IN| RT ASC INJ AZMTH IN| TIME PC CST TIM IN| 2 LAT INJ 2 LONG

1744.41 -6.08 13.58 247.24 117.71 4 43 37 1144.4 -2.33 6.9l

5680.10 27.77 268.00 257.44 95.79 I2 25 _7 5080.I 28.2_ 259.37

1520.33 -7.66 356.25 246.38 118.98 5 49 ?O 92'0.3 -3.74 349.66

5379.41 29.55 246.07 257.62 94.71 13 53 4I 4779.4 29._9 237.28

1387.15 -11.61 343.77 244.01 122.38 6 29 37 7_7.2 -7,76 337.39

5085.35 34.14 224.05 257.93 91.87 I5 ?2 46 4485.4 34.02 214._0

MI0-COURSE EXECUTION ACCURACY ORBIT OETERIAINATION ACCURACY

S(,T 21_4.7 SGR B_7.7 SG3 _6.9 ST I366.6 SR 343.2 SS 755.5

RRT -._620 RRf -.9506 RTF .9125 CRT -.9912 CR5 .9974 CST -.9823

.SG6 2330.4 R"Z3 .2609 RI3 -.9324 LSA 1593.7 MSA 127.5 SSA J2.5
SG| 2291 .7 .S_2 423._ THAI 59.73 ELI i408.3 EL2 44.0 ALF 166.01

LAUNCH DATE MAR 5 1969 FLIGHT TIME lOS.00 ARRIVAL GATE SUN 21 1969

HELIOCENTRIC CONIC

RL 118,38 LAL .(3(}

RP 108.94 LAP -_.91

RC 109.246 GL -26.7_

PLANE TO_ENTRIC CONIC

C3 41.732 VHL _.460

LNCH AZMTH LN(H TIME:

90.00 4 51 19

9O.OO 10 32 _2

IO(3.OO 5 57 41

IDO.O0 12 8 41

110.00 6 34 33

liD.D0 13 48 18
DIFFERENTIAL CORRECTIONS

TDE-1.6943 TRA-I.J_8 TC3-I.0524 BAU .6765

ROE .A3IO RRA ,0712 RC3 .6023 FAU .03873

FOE-I.7013 FRA -.18|3 rC3-1.AI_4 BS@ 7400

B0E 1.7487 8RA 1.1250 8C3 1.2126 FSP -605

01STANCE 320.321

LOL 164.25 VL 28,533 GAL -9,89 AZL 95,99 HCA 150.91SMA 134.60 ECC ,19916 INC 5.9865 VI 30.028

LOP 315.29 VP 38.084 GAP 3,38 AZP 84.76 TAL 2?9.67 TAP 2'0.57 RCA 107.79 APO 161.40 V2 34.784

GP 51.22 ZAL 145.19 ZAP 112.38 ETS 3_.70 ZAE 119.57 ETE 134.10 7AC 86.5A ETC 163.32 CLP-127.45

OLA -21.59 RAL 17.80 RA0 6568.6 V_L 12.771 PTH 2.32 VHP 5.935 OPA 45.42 RAP 341 .15 ECC 1.6868

L-I TIE IN| LAT IN| LONG IN| RT AS(: IN| A2"MTH _NJ TIME: PC CST TIM IN| _ LA T IN| 2 LONG

1649.96 -3.07 8.27 250,76 118.16 5 I_ 49 lO_'l,O .72 1.64

5788.21 ?6.78 275.76 261.03 99.55 12 8 51 5188.2 27.83 267.25

1435,76 -4.85 351.55 249.78 119.53 6 21 36 _35,8 -.88 345.01

5477.64 28,79 ?53.27 261.39 98.42 13 39 59 4877.6 29.65 244.57
1320.17 -9.15 340.15 247.14 123.0_ 6 56 33 720.2 -4.73 333.H5

5165.99 33.78 230.31 _6_.11 95.57 15 14 24 4566.0 34.18 221.09
NID-COL_SE EXEEUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 2292.1 SGR 869.6 SG3 189.0 ST 1537.2 SR 383.5 SS 774.5

RRT -.B_53 K'_ -.9334 RTF ,9161 CRT -.9871 CRS .9994 CST -.9845

5(,B 2451.6 R'23 .2726 RI3 -.9339 LSA 1758.7 MSA 130.0 SSA 10.5

5_I 24|4.0 SG2 427.6 THA }61,41 ELI 1583.2 EL2 59.7 ALF 166,14

T
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69

LAUNCH CATE MAR 5 1969 FLIGHT TIME IlO.O0 ARRIVAL GATE JUN 23 1969

H£LIC_ENTRIC CONIC

RL ]4_.38 LAL .00

RP |08.94 LAP -3.00

RC I1J.645 GL -}(_.29

PLANE TL"_ENTRIC CONIC

C3 43.6_7 VHL 6.606

LNCH ATHTH LNCH TIM[

90.00 5 40 27

90.00 10 4 43

100.00 6 41 14

I00.00 II 46 _q

110.00 7 9 16

110.00 11 }5 5

OIFFERENTIAL CCRRIECTIONS

TCE-1,9654 TRA-I.0774 rC_-1.057} 6AU .6969

ROE .4857 RRA -.0065 RC3 ,}559 FAU .D5123

FOE-I.6680 FRA -.0796 FC}-1.0165 8SP 7831

BCE 2.0246 BRA 1.O775 861 1.1945 FSP -549

CISrAN(E )26.33a

LCL 164.25 VL 28.275 GAL -9.69 A?L 96.86 HCA J 54.04 SMA

LOP 318.45 VP 38.042 GAP }.66 A?P 03.82 TAL 228.44 TAP

GP 51.83 7AL 141.08 ZAP II?.Tg_ETS 37.00 ZAE 116.56 ETE

I34.J5 ECC .J9812 INC 6.8648 vJ 30.028

22.49 RCA 107.57 APO 160.73 v2 34.7H5

135,60 7AC 05,49 ETC 163.88 CLP-I)I,O?

CLA -24.29 RAL 20.49 RAD 6568.7 VEL 12.845 PTH 2.34 VHP

L-I TIM£ INJ LAT INJ LONG INJ RT 4SC INJ ATMTH INJ TIM£

1525.12 .96 1.31 255.59 118.]0 6 5 52

647.50 2A.TO .%08.13 265.00 104.30 10 J5 31

1328.91 -I.24 345.67 254.17 119.87 7 3 23

5606.99 27.14 _62.53 265.66 103.02 13 L_ 5

1241.02 -6.18 335.95 251.]0 123.69 7 29 57

5267.64 32.84 238.10 267.00 100.08 15 2 53

MIO-COURK EY,ECUTION ACCURACY

,SGT 2430.7 SGR 846.7 SG3 170.7

RRT -,6444 RRF -,9_38 RTF .9205

$68 2574.0 R_3 .2813 RI3 -.9364

56| 2537.0 ,_5(,2 434.6 THA 163.10

6.357 DPA 47.36 RAP 338.58 ECC 1.7181

PO CST TIM INJ 2 LAT INJ 2 LONG

925.1 4.73 354.66

47.5 26.4} 299.89

728.9 2.75 339.15

5007.0 28.67 254,05

641.0 -1.71 329.7I

4667.6 35.88 229.01

ORBIT 0ETERMINATION ACCURACY

ST 1732.8 SR 421.9 5S 795.0

CRT -,99_0 CRS .9995 CST -,9868

LSA 1947.9 MSA 133.6 5SA 8.7

ELI 1781.8 EL2 75.4 ALF 166.52

LAUNCH 0ATE MAR 5 1969 FLIGHT TIME I12.00 ARRIVAL GATE JUN 25 1969

HELI(X_ENTRIC CONIC

RL 148,58 LAL ._

RP 108,93 LAP -3.08

RC 114.042 GL -34.32

PLAN(TOCENTR]C CONIC

C3 46.798 VHL 6.841

L_4_,_J_AZHTH LNCH TIME

90.00 7 1 5

90.00 9 9 42

100.00 7 43 53

_00.00 11 9 34

110,00 7 54 2

110.00 13 15 35

0ISTANCE 332.32J

LOL 164.25 VL 28._16 GAL -9.48 A2L 97,97 HCA i57o17 SMA J33,69 ECC .19713 INC 7.9656 vJ 30.02_

LOP 321.61 VP }7.999 GAP 3.94 AZP 82.65 iAL 227.17 TAP 24.34 RCA 107.3A APO 160.05 v2 14.787

GP 56.88 ZAL 138.02 ZAP 1|2_62 ETS 41.70 ZAE 113.26 ETE 137.21 7AC 84.26 ETC 164.68 CLP-134.74

0LA -27.17 RAL 23.70 RAO 6568.7 VEL 12.968 PTH 2.36 VHP 6.902 DPA 49.54 RAP 335.34 ECC 1.7702

L-I TIM£ INJ LAT INJ LCN6 INJ RT AS_ INJ AIMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1313.18 7.71 349.4_ _63.04 I17.33 7 2_ 58 713,6 11.31 342.60

894.19 19.59 324.39 268.49 I10.87 9 _4 36 294.2 22.25 316.73

1175.24 3.97 337.23 261.00 119.65 8 } 29 }75.2 7.88 330.63

5795.81 Z3.59 275.42 2}'0.05 108.91 12 46 10 5195.8 25.95 267.4Z

1143.38 -2.47 3_0,82 257,00 I24,JO B 13 5 543.4 2.02 324.62

5400_42 }0.83 247.9"_ 272.57 105.56 14 45 55 4800.4 32.65 239.17

ORBIT OETER_AINATION ACCURACY

ST 1954.8 SR 448.1 SS 8I}.7

CRT -.9781CRS ,9980 CST -.9890

LSA 2159.8 MSA 138.0 554 7.0

ELI £_303.4 EL2 94].9 ALF 167.34

CIF;ER£NTIAL CORR_CTICN5 MIO-COURSEEX£CUTION ACCURACY

T0£-2.3089 TRA -.9973 TC3-I.0253 8AU .7108 ..q6T _567._ _ 8|0.7 863 151.5

ROE .5334 RRA -.|004 RC3 .4896 FAU .0A351 RRT -.8237 RRF' -.9489 RTF ,9256

FOE-J.6286 FRA .0175 FC3 -.8050 BSP 8_10 _ 2692.4 R_3 ,_.868 R13 -.9396

g0£ 2.1697 _RA |.0023 _63 1.1361 FSP -484 SG| _65_.5 S_ 444,4 THA |64.99

LAUNCH GATE MAR 5 1969 FLIGHT TIM([ 114.00 ARRIVAL CArE JUN _7 1969

HELIOfENTRIC CONIC 01STANCE 338.280

RL 148.38 LAL .OO LOL 164.25 VL 28.155 GAL -9.26 AZL 99.39 HCA 160.29 SMA

RP 108.93 LAP -}.16 LOP 324.78 VP }7.957 GAP 4.20 AZP 81.15 TAL 225.85 TAP

RC 116.435 GL -38.94 GP 60.43 ?AL 113.52 ?AP]|I.82 ET5 46.99 ZAE 109.58 ETE

PLANE TOfENTRIC CONIC

C3 5_.078 VHL 7.217 OLA -_.04 RAL _7.60 RA0 6568.9 VEL 13.170 PTH _.41 VHP

133.24 ECC .19617 INC 9.3945 Vl 30.028

26.14 RCA 107.10 APO 159.37 v2 34,790

139._2 ZAC 82.7_ ETC 165.97 CLP-138.88

LNCH AZMTH LNCH TIM_ L-] TIME INJ LAT INJ LONG

77._5 6 39 5 1458.10 14.33 3.55 272.25 117.60 7 } ?3

102.75 I0 Z 47 _03.02 14,34 315.23 _72.26 117.60 I0 16 10

77.25 6 39 5 1458.10 14.33 3.55 _72,25 117.60 7 3 Z}

102.75 10 _ 47 803.02 14.14 315.23 272.26 117.60 10 16 10

110.O0 8 56 56 1009.48 2.65 323.83 _65.22 1_4.09 9 I3 46

110.00 lZ 44 5 5587.68 26.68 260.90 278.36 11_.21 14 17 13

OIFFERENTIAL CORRECTIONS MIO-COUR.5_ EXECUTION ACCURACY

TCE-2.7639 TRA -.8688 TC3 -.9481 8AU .7169 S_T _708.0 $61@ 756.5 S_3 I32.2

RCE .5594 RRA -.2126 RC3 .4019 FAU ,03585 RRT -.7860 _ -,9316 RTF .9334

roE-1.5892 FRA .1050 FC3 -.5960 BSP 8624 SA,B 28|1.7 R_3 .2851 RI3 -.9447

8OE 2.8199 BRA .8944 8C3 1 .0297 FSP -A22 SG! _774.4 $62 456.5 THA ]67.26

7.635 CPA 51,90 RAP 131.06 ECC 1.8571

JNJ RT AS_ INJ A1'MTH INJ TIME PC, CST TIM JNJ 2 LAT INJ 2 LONG

858.1 17.91 356.5_

L_3.0 17.93 308.20

858.! 17.91 356.5_

203.0 17.93 308,2U

409.5 7.11 317.58

4987.7 29.45 252.81

ORBIT OETERMINATION ACCURACY

ST 2L;)08.0 SR 448.4 SS 8_2.7

CRT -.9708 CRS .9919 CST -.9912

LSA 2397.8 HSA 142.6 SSA 5.5

ELI Z250.6 EL2 105.5 ALF 168.82

LAUNCH CAT[ MAR 5 1969 FLIG._T TIME 116.00 ARRIVAL GATE JUN ?9 1969

H£LIOfENTRIC CONIC 01STANCE 344._6

RL 148.38 LAL .[30 LOL 164.25 VL 28.094 GAL -9.03 AZL 101.34 H_A 163.39 S_A 132.77 ECC .19525 1NCII.3351 Vl }0.0_

RP 108.91 LAP -3,2_ LO o 3_7.95 VP 37,914 GAP 4.45 AIP 79.13 TAL 224.48 TAP 27.87 RCA 106.85 APO 158,7_ v_ 34.794

RE 118.823 GL -44.19 GP 64.56 ZAL 128.30 ZAP 110.33 ETS 53.32 ZAE 105.36 ETE 142.I7 7AC 80.80 ETC 168.30 CLP-I44.DO

PLANETOCENTRIC CONIC ......

C} 61._O5 VHL 7,823 OLA -_4,64 RAL 32.43 RAO 6569.I VEL 13.512 PTH 2.47 VHP 8.666 0PA 54._7 RAP 3_5.Z_ £CC 2.0073

LNCH AZHTH LN_H TIME L-I TIME INJ LAT INJ LON_ INJ RT AS( INJ A1'MTH INJ TIM[ _ CST TIM INJ 2 LAT INJ 2 LONG

69.16 6 5 35 1661.57 I4.5_ 19.25 280.41 121.80 6 3_ 17 1061.6 18.62 12.50

110.84 11 14 52 678.88 14.53 305.84 280.42 121.80 11 26 10 78.9 18.63 299.08

69.16 6 5 35 1661.57 14.52 19.25 2_0.41 J2J.Eq3 6 33 17 1061.6 J8.62 12.50

110.84 II 14 52 678_88 14.53 ]05.84 280.42 121.80 1! 26 I0 78.9 18.63 299.08

69.16 6 5 35 1661.57 14.52 19.25 280.41 121.80 6 33 17 1061.6 18.62 12.50

II0.84 1| 14 5Z 678.88 14.53 305.84 _80.4_ 121.80 11 26 10 78.9 18.63 ?99.08

OIFFER£NTIAL CORRECTIONS MID-COURS[ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE-3.3879 TRA -.6583 TC3 -.8144 8AU .7073 56T _850.2 54,R 665.6 563 II2.8 ST _407.7 SR }86.4 55 050.7

R_E .5117 RRA -.1496 RE3 .2899 FAU .028_ RRT -.6987 RRF -.8745 RTF .9442 CRT -_9507 CRS .9799 C5¢ -.9914

rCE-1.5496 FRA ,1865 FC3 -,3988 BSP 9007 $68 2926,8 R23 .2744 RI3 -,9520 LSA 2653.3 MSA 146.8 5SA 4.2

80E 3.4263 8RA .7454 8G3 .8644 FSP -358 Eff,l 2888.9 SG2 469.8 THA 170.48 ELl 2514.0 EL2 110.6 ALF 171 .58

_70



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69_

LAUNCH DATE MAR 5 1969 FLIGHT TIME 118.00 ARRIVAL CATE JUL I 1969

HELIOCENTRIC CONIC Co'TiNCE 3_0,089

RL 148,38 LAL ,00 LOt. 164,25 VL 28,031 GAL -8,79 AZL 104,13 HCA 166,47 SNA

RP 108.90 LAP -3.27 LOP 331.12 VP 37.872 GAP 4.68 AZP 76.24 TAL 223.05 TAP

RC 121.206 GL -49.97 GP 69.29 2AL 122.31 ZAP I08.11ETS 61.81ZAE 100.41ETE

PLAMETO(ENTR|( CONIC

C3 78.056 VHL 8.935 CLA -38.55 RAL 38,55 RAD 6569.5 VEL 14.121 PTH 2.57 VHP

LN_ AZMTH LN_H TIME L-l TIN_ INJ LAT |NJ LONG INJ RT'AS_ INJ A2_4TH INJ TIME

62.67 5 55 16 1822.00 13.65 31.56 290.80 126.41 6 25 38

117.33 12 14 1 633.r_ 13,66 501.59 290.81 126.41 12 24 34

62.67 5 55 16 1822.00 13.65 31,56 290.80 126.41 6 25 39

117.53 12 14 I 653.68 13.66 501.59 290.81 126.41 12 24 34

62.67 5 55 16 1822.00 13.65 31.56 290.80 126.41 6 25 38

117,33 I2 14 1 633.68 13.66 301 .59 290.81 126.41 12 24 34

OIFFERENTIAL CCRRl[CTION$ NID-COURS_E EXECUT|CN ACCURACY

TOE-4.2755 TRA -.2998 TC3 -.6198 BAU .6682 SGT 2991.5 SGR 526.3 SG3 94.1

ROE .2369 RRA -.5012 RC3 .1607 FkU .02074 RRT o.4023 RRF -.6243 RTF .9595

F0£-1.5215 FRA .2637 FC3 -.2300 B.SP 9379 SGB 3037.4 /_3 .2489 R13 -.9624

BOE 4,2820 BRA ,5840 BE3 ,6403 FSP -297 .q_l 2999._ SG2 48(3,5 THA |75.84

132,31 EC( .19437 INC14,J344 Vl 30.078

29.53 RCA 106.60 APO 15P.02 v2 34.798

147.31 2AC 78.19 ETC 172.88 CLP-lS|.54

10,208 OPA 56.29 RAP 3J7.15 Ecc 2._846

PO CST TIM INJ 2 LAT INJ 2 LONG

1222.0 18.29 25.21

33.7 18.31 295.24

1222.0 18.29 25.2!

33.7 18.31 295.24

1222.0 18.29 25.21

33,7 18,31 295.24

ORBIT DETERMINATION ACCURACY

ST 2773.9 SR 198.1SS 972.2

CRT -.7590 CRS ,B163 CST -,9957

LSA 2910,7 HSA 149.2 SSA 3.1
ELl 2778,0 EL2 129.6 ALF 176.89

LAUNCH DATE MAR 5 1969 FLIGHT TIME 120.00 ARRIVAL OATE JUL 3 1969

HELIOCENTRIC CONIC DISTANCE 355.g07

RL 148.38 LAL .00 LOL 164.25 VL 27.968 GAL -8.53 AZL 108.53 NCA 169.50 S,WA 131.85 ECC .19335 INC18.5299 Vl }0.028

RP I08,89 LAP -3.32 LOP 334.28 VP 37.B30 GAP 4.89 AZP 7|.76 TAL 221.37 TAP 31,07 RCA 106.35 APO 157,34 V2 34.803
RC 123.581GL -55.88 GP ?4.36 2AL 115.60 ZAP 103.14 ET$ ?5.38 Z_ 94.35 ETE 157.89 2AC ?4.48 ETC 183.03 CLP-165.71

PLANE.TOCENTRIC CONIC

C3 112.747 VHL 10.618 OLA -42.0(3 RAL 46.35 RAO 8570.| VEL

LNCH 4ZMTH LNCH TIMg L-I TIME INJ LAT

57.58 6 3 15 1967.09 11.14

122.42 13 8 11 649,95 11.16

57.58 6 3 15 1967,09 11.14

122.42 13 8 11 648.95 11.16

57.58 6 3 15 1967.09 11.14

122.42 13 B 11 648.95 11.16

OIFFERENTI4L CCRRECTIONS

TOE-5.4914 TRA .3612 TC3 -.37|7 8AU .3632

ROE -.8206 RRA -.5738 RC3 ,0_82 FAU .01333

FOE-I.5283 FR4 .3513 re3 -,I024 BS,° 9744

80E 5.5524 BRA .6780 8C3 .3736 FSP -243

15.300 PTH 2.74 VHP 12,713 OPA 57.23 RAP 306.13 ECC 2.8555
INJ LONG INJ RT A_. INJ A_4TH ZNJ TII42 PO CST TIM INJ 2 LAT |NJ 2 LONG

41,85 303.69 130.76 6 36 3 1367.1 16.29 35.96

300.85 303.71 130,76 13 19 0 49.0 16.31 294.96

41.83 303.69 130,76 6 56 3 1367.1 16.29 35.96

300.85 303.71 130.76 13 19 O 49.0 16.31 294,96

41.85 303.69 130.76 6 36 3 1367.1 16.29 35.96

300.85 303.7| 130.76 13 19 O 49.0 16,31 294.96

MI0-O3JRS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 3077,7 5GR 613,4 _3 76.9 ST 2964.3 SR 460.1 S5 909.8

RRT .6033 RRF .4419 RTV .979q CRT .9546 CR$ -,9331 CST -.9978

SG8 3158.2 1_3 -.2053 R13 .9752 LSA 3131.1 M54 149.4 SSA 2.3

S_1 3100.4 ,f_2 485.6 THA 7.03 EL1 2996.7 EL2 135.4 ALF 8.45

LAUNCH 0ATE MAR 5 1969 FLIGHT TIME 127.00 ARRIVAL OATE JUL 5 1969

HELIOCENTRIC CONIC

RL |4_.38 LAL .00

RP IO8,87 LAP -3.35

RC J25,948 GL -60.64
rLAN[TOCENTRIC CONIC

C3 197.824 VHL 14,065

LNCH AZMTH LNCH TIHI£

55.30 6 32 6

124.70 13 55 42

55.30 6 32 6

124.70 13 55 42

55.30 6 32 6

IZ4,70 13 55 42

OIST4NCE 361.601

L(X. 164.85 VL 27.905 GAL -8.24 AZL 116.35 HCA 172.43 SMA 131.39 ECC .19219 INC26.3515 Vl 30.028

LOP 337.45 VP 37.788 GAP 5.07 ATP 63.85 TAL 219.98 TAP 32.41 RCA 106.13 APO 156.64 V2 34,808

GP 77.86 2AL 108.40 2AP 101.48 ETS 103.22 ZAE 86.29 ETE 182.61 7AC 68.76 ETC 207.56 CLP 161.15

OLA -43.63 RAL 55,92 R40 6571.1 VEL 17.865 PTH 3.00 VHP 17.288 OPA 55,54 RAP 292.20 Ecc 4.2557

L-I TIHE INJ LAT INJ LONG INJ RT AS_ INJ ATMTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONC

2093.80 6.80 49.11 318.72 133.21 7 6 59 1493.8 12.23 43.57

725.21 6.82 303.64 318.73 133.20 14 7 47 125.2 12.25 298.10

2093.80 6.80 49.11 318.72 133.21 7 6 59 1493.0 12.23 4_.57

725.21 6.82 303.64 318,73 133.20 14 7 47 125.2 12.25 298.10

2093.BO 6.80 49.1J 318,72 133.21 7 6 59 1493.8 12.23 43.57

725.21 6,82 }03.64 318.75 133.L:_0 14 7 47 125.2 12.25 298.10

CR_IT OETERNINATION ACCURACY

ST 2461.0 _ 1861.6 SS 999.5

CRT .9950 CRS -.9928 CST -.9998

LSA 3239.8 MSA 158,3 SSA 1.7
ELI 3082.2 EL2 149.2 ALF 37.07

GIFFERENTIAL CORRIECTIONS

TOE-6.0072 TRA 1.5465 TC3 -.II04 BAU .2919

ROE-4.5697 RRA .0644 RC3 -.OO17 FAU .00481

F0£-1.6297 FRA .49¢54 FC3 -.0210 _._P 9_0

80E 7.5477 _RA 1.5479 BC3 .1104 FSP -196

MIO-COUR._ EXECUTION ACCURACY

,%T 2615.8 SGR 1861.9 SG3 62.4

RRT .9421RR¢ ,9262 RTF ,9977
SG8 3210.8 R"Z3 -.1534 R13 ,9867

SG1 3169,1 SG2 515.3 THA 34.90

LAUNCH CATE MAR 5 1969 FLIGHT TIME 124.00 ARRIVAL OATE JUL 7 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP 108,85 LAP -3.3_

RE 128.306 GL -60.27

PLANETO(ENTRIC CONIC

C3 470.0S2 VHL 21.681

LNO"I AZMTH LNCH TIME

60.39 7 33 37

119.61 J4 13 49
60.39 7 33 37

119.61 14 13 49

60.39 7 33 37

119.61 14 13 49

OISTANCE 366,970

LOL 164,25 VL 27,841 GAL -7,88 AZL 135,05 HCA 175,05 SMA 130,93 ECC .19037 INC43,0538 Vl 30.02_

LOP 340.63 VP 37.747 GAP 5.14 A2'P 47.05 TAL 218.|B TAP 33.23 RCA _06.00 APO 155.85 v2 34.815

GP 72.29 2AL 101.32 ZAP 97.43 ETS 146.05 ZAE 73.86 ETE 222.62 ZAC 58.40 ETC _4_.30 CLP 115.1 7

DLA -40.06 RAL 65.90 RAO 6572.3 VEL 24.318 PTH 3.32 VHP 27.060 0PA 47.85 RAP 277.31 ECC 8.7359
L-I TIHE INJ LAT INJ LONG INJ RT A._C INJ A2'NTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2137,31 1.84 48.48 333.69 130.02 6 9 14 1537.3 6.96 42.74

887.85 1.86 313.39 333.71 130,02 14 28 37 287.9 6.98 307.65

2137.31 1.64 48.48 333.69 130.02 8 9 14 1537.3 6.96 42,74

887,85 1.86 313,39 335.71 1_0.02 14 28 37 287.9 6.98 _7.65

2137,31 1.8_ 48.48 333.69 130,02 8 9 14 1537.3 6.96 42.74

887.85 1.86 313.39 535.71 13(}.D2 14 28 37 287.9 6.98 307.65

ORBIT 0ETERMINATION ACCURACY

sT 366.1 SR 2846.8 SS 1232.5

CRT ,8566 CRS -.9986 CST -.8_28

LSA 3117.5 MSA 194._ SSA .5

ELI 2864.0 EL2 _87.H ALF 83.69

OlFFERI_NTIAL CORRECTIONS

TDE-I .0951 TRA 2.1642 TO3 -.0100 8AU ,72106

RO-10.6983 RRA 3,2068 RC3 .1238 FAU-.OII15

FOE-1.9659 FRA .8616 FC3 ,0205 BSP 9913

BOE10,7542 8RA 3.8r:_8 B(3 .1242 FSP -166

MI0-COURSE E_CUTION ACCURACY

S,GT _O2.5 S(.R 3083.4 SG3 52.3

RRT .6556 RRF .9892 RTF .7593

568 3186._ R_3 -.1132 RJ3 .9935

S_J 3129.7 SG2 597.0 THA 79.95

L:_J79



JPL TM 33.99 EARTH-VENUS TRAJECTORIES (VOL. 4, 1968-69t

LAUNCH CAT£ MAR 5 1969 FLIGHT TIE IZ6,00 ARRIVAL OATE JUL 9 1969

H£LIC_C£NTRIC CONIC 01STANCE 371.Z02

RL J48.38 LAL .00 LOL 164.25 VL 27.777 GAL -7.28 AZL 172.48 HCA 176.58 SMA }30.47 £CC .18603 INC82.4745 Vl 30.028

RP 108.83 LAP -3.39 LOP 343.80 VP 37.706 GAP 4.90 AZP 7.54 TAL 215.65 TAP 32.23 RCA 106.20 APO 1§4o74 VZ ]4.82!

RC J}O.633 GL -45.64 GP 50.99 ZAL 95.95 ZAP 94.D0 ET$ J69.70 ZAE 51.33 ET£ ZAJ.2J ZAC 37.01ETC 273.08 CLP 96.37

PLANCTOCENTRIC CONIC

C3J459.653 V_L 38.205 OLA -23.73 RAL 71.?0 RAO 6573.2 VEL 39.?61 PTH 3.56 VHP 47.947 OPA 27.28 RAP 265.95 ECC25.O22_

LNCH AZNTH LNCH TIE L-[ TINE IN! LAT ZNJ LONG [NJ RT A,$C INJ AZMTH |NJ TINE PO CST TIM IN! 2 LAT IN! 2 LONG

90.00 8 55 55 EO45.06 °|5.13 31.02 336.48 |14.23 9 30 0 1445,1 -IJ.73 23.99

90.00 13 37 48 1105.92 13.96 337.37 349.57 114.89 13 56 ]4 505.9 17.20 330.20

10(3.O0 9 38 9 1844.14 -17.69 15 n5 335.27 114.50 10 28 53 1244.1 -14.23 7.96

100.O0 15 18 15 782.07 16.50 314.fB 350.81 115._8 J5 3J J7 J82.1 19.77 ]07.51

tZO.O0 10 28 J9 1749.55 -23.69 ,, 90 332.29 115.39 10 57 29 1|49.5 -20.08 ]57.6]

IJO.OD J? 4 ]4 3?]7.47 22.46 273 49 35_.87 I16.47 18 40 J2 5137.5 25.83 262.95

0IFFERENTIAL CORI_CTION5 MI0-COUR_ £_CUTION ACCURACY CROIT 9ETERN|NATION ACCURACY

TOE 4.6446 TRA .8453 TC3 -.0695 8AU 3. 7581 SGT 886.6 SGR 2599.6 563 47.7 ST 698.0 SR J8J0.2 55 J559.7

RO-11.7728 RRA 8.0913 Re3 .1796 FAU-.06164 RRT -.?7GO RR_ .9987 RTF -,7362 CRT -.9608 CRS -.9997 CST ,9537

FOE-Z.A344 FRA 1.8648 _C5 .0566 BSP 8216 568 2746.6 R23 -.1069 R13 .9942 LS_ 2481.? MSA 195.2 SSA .6

0OE12.6558 BRA 8.|354 BC3 .1926 FSP -150 SGI 2691.7 SGZ 546._ ?HA I05._6 ELI 1931.6 £L2 181.4 ALF 110.52

LAUNCH DATE MAR 5 }969 _LIr.,_T TINE 1_8.GO ARR|VAL OATE JUL J! |969

HELIOCENTRIC CCIqIC

RL |48.38 LAL .00

RP !O8.BO LAP -3._
RC 132.989 GL 57.67

PLAFI_.TOC£NTR[C CONZC

C3 642.155 VHL 25.341

L_F-..H A2'NTH LN(H Tfl_ L-| TINIE _NJ LAT

20.53 14 2 5 506_.85 -1.20

!59.A7 0 43 36 3297.78 -1.19
20.53 !4 2 5 5062.83 -1.20

159,47 0 A3 36 3297.78 -1.19

20°33 J& 2 5 _06_o85 -J,20

159.47 0 43 _6 3297.78 -|.|9

DIFFERENTIAL CORRECTIC_NS

TOE .2941 TRA .9597 TC3 -.05_6 BAU i._02

R_-11.1396 RRA 2._195 RC3 -.1666 FAu-.oI89"Z

FOE 2.1607 FRA -.4312 FC3 .0255 _S# 10226

80E11.1434 _RA 2.6961 _C3 ,1747 F,_ -168

0I$TAN_E 381.8J9

LOL 164.25 Vl 27.714 G_L -7.99 AZk 38.72 PICA 184.35 ,StAA 150.02 ECC .1972A INC51.2764 v! 30.028

LOP 346.97 V_ 37.666 GAP 6.4_ A2'P 141o20 TAL 2|6.83 TAP 4J.J8 RCd 104.37 APO 155.66 V2 34.829

GP -67.31 ZAL 99.75 ZAP 97.94 ET$ 190.92 ZAE 73.31 £TE J16.86 ZAC 82.05 ETC 93.72 CLP 111.OO

_LA 72.0_ RAL 1_.04 R_0 657_.6 VEL _7.6_! PTH 3.4| VHP 31.629 0P_ -88.22 RAP 89.77 ECC!1.5682

_NJ _ IN! RT AS(: ZNJ A_TH IN! TIME: PO C$T TIN |NJ 2 LAT IN! _ LC_G
_47._4 _8_,66 |7,99 J5 26 28 4462.8 -8.81 245,77

95._6 L_82.64 17.99 I _8 34 2697.8 -8.80 93.?9

_47.84 282.66 17,99 15 26 28 4462,8 -8.81 245,77

95.36 28_.64 17.99 1 38 34 2697.8 -8.80 93.Z9

247,84 282,66 17.99 J5 26 28 446_,8 -8.81 245.77
95._6 282.64 17.99 I 38 34 2697.8 -8.80 93.29

NIO-O:XIRtW_ E)ECUTION _(CURACY ORBIT D£TER_INATZON _CCURACV

S(,T 754.7 _R 32_4.5 SC,3 51.5 ST 221.2 SR 2578.9 SS 1360.0
RRT .55_0 _ -.9974 RTF -.498{'J CRT -.0886 CRS .9997 CST -.1133

S_ 332|,4 R_3 -,09_ RI3 -.9953 LSA 2915.4 MS4 222.3 SSA 1.3

,SGI 3262.5 S_2 6_2.4 THA 82.34 ELl 2579.0 EL2 220,4 ALF 90.44

LAUNCH 0ATE H_R 5 1969 FLIGHT TIME 130.00 ARRIVAL CATE JUL 15 1969

HELIC_ENTRIC CONIC _ISTANCE 386,976

RL 148.38 LAL .(30 LOL 164.25 VL 27.650 GAL -7.57 AZL 60.07 HCA 186.80 SH_ 129.57 ECC

RP J08.78 LAP -3.39 LOP 350.15 VP 37.627 GAP 6.46 AZP 1Z9.7_ TAL 2!4.89 TAP 41.69 RCA

RC 135.313 GL 61,31GP -74.95 /AL 105.18 ZAP 103.10 ETS 232.97 7AE 88.11ETE 157.59 ?AC

PLAk_.TO(._NTRIC CON|C
C3 242.948 VHL !5.587 CLA 68.53 RAL 350.72 RA_ 6571.4 VEL 19.086 PTH 3.08 VHP 19,342 CPA

LNCH A?NTH LI_H Till[ L-I Till[ IN! LAT IN! LONG

24.57 1_ 41 42 4955.42 -7._O 243.63 257.85 21_66 14 4 18
155.43 23 2 | 3211.84 -7,29 95.39 257.82 21.65 23 55 33

24,57 J2 41 42 4953,42 -7._0 243,63 257,85 2_.66 14 4 J8

155.43 23 2 ! 32|1.84 -7.29 95.39 257.8Z 21.65 23 55 33

24.57 12 41 4_ 4953.42 -7.30 243.63 257.85 _1.66 14 4 18

155.43 23 2 1 3211.84 -7.29 95.39 257.82 21.65 2_ 55 33

OIFFERIENT_AL CORRIECT_ONS M_O-CCLJ_,_ £)([CUT_ON ACCURACY
TOE 5.4999 TRA-I.flSOO TC3 -.0368 BAU .1371 _T 2022.7 SCR 2985.6 St,3 61.9

RO£-_.7761 RRjI 2.7931 RC3 -.0207 FAU .(X]339 RRT -.939_ R_F-.9661 RTF .9944
rOE 1.0779 FRA -.5914 FC3 -.0192 8SP 11296 ,_ 3606.3 R23 -.1482 R13 -.9878

BOE 4.4676 _RA 3,1943 BC3 ,0422 FSP -203 S_1 3558,9 S_2 582.6 THA 123.48

.19515 [NC29.9265 Vl 50.0?8
!04.28 APO 154.85 V2 34.857

95.45 ETC 136.45 CLP 150.82

-73.11 RAP 59.90 £CC 4.9985

IN! RT AS(: IN! A_ATH |NJ T_ME PO CST TIN |NJ 2 LAT IN! _ LON_
4355.4 -14.72 24'1.00

2611.8 -14.7! 92.76

4355.4 -|4,72 24J,00

261!.8 -J4.7J 92.76
A355.A -14.72 241.00

2611.8 -14.71 92.76

ORBIT 0ETERMINA_[(_ ACCURAC¢
ST 1368.7 SR 1322,8 55 726.0

CRT -.9423 CRS .9646 CST -.9972

LSA 2010.5 USA 328.8 SSA 1.7

£LI 1875.9 EL2 323.1 ALF 156.04

LAUNCH OATE NAR 5 1969 FLIGHT TIN[: 132.00 ARRIVAL CATE JUL 15 1969

HCL!O_ENTRIC CONIC

RL J48.38 LAL .0(7

RP !08.75 LAP -3.37

RE 137.625 GL 58.44

PLANI£TCX:ENTRIC CONIC

C3 1_6,063 VHL 11o228

LNEH AZMTH LNCH TIME
30.64 12 51 3 4825.41 -13.63

149.36 22 4] 48 312],3J -1_,62
30.64 12 51 3 4825.41 -13.63

J49.36 22 4_ 48 _|23,31 -1].6_

30.64 12 51 3 4825.41 -13.63

149.36 22 43 48 _123.3| -13.6_

OlFFERI[NTIAL CC_R_CTIONS

TOE 2.7909 TRA-2.8_65 TC3 -.2972 BAU .5027

ROE .0916 RRA ,9496 RC3 .0257 FAU .01666

r0£ .8859 FRA -.6252 FC3 -.1144 eSP 11703

_OE 2,7924 BR_ 2.9913 BC_ .2983 FSP -249

0IST_N(E _92.558

LOL 16_.25 VL 27.586 GAL -7._3 AZL 69.54 HCA 189.68 SM4 129.!2 ECC .19425 /NC20.4653 v! X_.O_8

LOP 353.33 VP 37.588 GAP 6.59 AZP 110.213 TAL 213.15 TAP 42.83 RCA 104,04 APO 154.E! v2 34.846

GP -71.18 ZAL 1|0.39 ZAP 108.81 ETS 27].25 ZAE 97.24 ETE 196.47 ZAC 103.2! [TC 176.46 CLP-J 7_ .65

0LA 63.34 RAL 349.61 RAO 65?0.3 VEL 15,729 PTH 2.79 VHP 13,882 0PA -62.98 RAP 54.14 ECC 3.0747

L-| TINE ZNJ LAT |NJ LONG IN! RT ASC IN! A_'MTH IN! TIH_ PO CST TIH INJ 2 LAT |NJ 2 LONG
256.61 252.63 27.49 14 11 ?9 4225.4 -20.69 233.09

95.12 232.61 27.49 23 35 51 2523.3 -2(3.68 9!.60

2}6.61 252.63 27.49 14 11 29 4225.4 -L_0.69 233.09

95.I2 252.61 27.49 23 35 51 2523.3 -20.6_ 91,60

236.61 252.63 27.49 14 I1 29 4225.4 -_O.69 233,09

9fl.I2 252.6I 27.49 ?3 35 51 2523.3 -20.68 9J.60
MIO-COURE EXECUTION ACCURACY OqeIT DETERMINATION ACCURACY

,S_T 3589._ _ 1082,7 S_3 76.1 ST 1722,l 5R 327.4 5S 599.7
RRT -.8896 RRF -.7987 RTF .9834 CRT -.4383 CRS .2933 CST -.9879

,%8 3749.0 R23 -.2009 R13 -.977q LSA J826.8 MSA 308.6 SSA 2.?

S_I 3718.5 .'$(;2 477.4 THA 164.72 ELI J728.3 EL2 293.2 ALF 175.10

?O8O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CATE MAR 5 1969 FLIGHT TIME 134.00 ARRIVAL DATE JUL |7 1969

HELIOCENTRIC CCI',I[C

RL J48.38 LAL ,OO

RP JO8.72 LAP -3.34

RC 139.923 GL 54.04

PLANETOCENTRIC CONIC

C3 80.|25 VHL B.951

LNCH ATMTH LNCH TIE

36.12 13 18 6

14].88 22 43 42
36.12 13 18 6

143.88 ZZ 43 42
36.12 13 18 6

143.88 22 43 42

DIFFERENTIAL CORRECTIONS

TOE Z.1264 TRA-2.7449 TC3 -.6531 8AU .7014

ROE .5440 RRA .2296 RE3 -.0458 FAU .02476

rOE .8657 FRA -.6326 rc3 -.2675 BSP J207!
BOE 2.1949 _RA 2.7545 BC3 .6547 FSP -}04

01STkNCE 398.272

LOL 164.25 VL 27.522 GAL -6.91 AZL 74.62 HCA |92.70 SHA
LOP 356.50 VP 37.550 GAP 6.76 A?P 105.02 TAL 211.46 TAP

GP -64.86 ?kL 114.78 ZAP 114.46 ETS 287.82 ZAE 103.90 ET£

128.68 £CC .19387 INCIS.37PP Vl 30.078
44.16 RCA 103.73 APO 153.63 V2 34.855

209.10 ZA( I08.82 ETC 190.15 (LP-167.02

OLA 58.74 RAL 352.99 RA0 6569.6 VEL 14.194 PTH 2.59 VHP 11.087 DPA -54.83 RAP 50.51 ECC 2.3187

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZNTH |NJ TIN_ PC) CST TIM IN! 2 LA T IN! 2 LONG

4704.69 -18.56 228.95 251.24 33.19 14 36 3(3 4104.7 -25.J9 ?24.54

]051.04 -18.54 94.05 251,22 33.J8 23 34 33 2451.0 -25.17 83.64

4704.69 -J8.56 228.95 25J.24 35.|9 14 36 _0 4104.7 -25.J9 224.54

3051.04 -18.54 94.05 251.22 33.18 23 34 33 24§I.0 -25.17 89.64

4704.69 -18.56 228.95 25J.24 33.J9 14 36 30 4104.7 -25.19 224.54

3051.04 -J8.54 94.05 25J.22 33.18 23 34 33 2451.0 -25.17 83.64

MI0-O3URSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 3832.0 S_R 456.2 SG} 92.5 ST 1698.7 SR 358.4 SS _76.4

RRT -.2_'26 _ .O229 RTF .9647 CRT .6368 CRS -.B026 CST -.9710

3859.J R23 -.2468 RJ} -.9640 LSA 1804.8 MSA 298.5 SSA 2.3

S_I _}}.4 _2 444.6 THA 178.46 ELl 17|4.4 EL2 273.8 ALF 7.85

LAUNCH DATE MAR 5 1969 FLIGHT TIME |36.00 ARRIVAL 0ATE JUL 19 1363

HELIOCENTRIC CONIC 0ISTAN(£ 404.0}7

RL 148.38 LAL .DO LC__ 164.25 VL 27.459 GAL -6._d3 AZL 77.76 hICA J95.78 SMA I28.23 ECC .19373 INCJ2.2359 VJ 30.028
RP 108.69 LAP -3.30 LOP 359.68 VP 37.512 GAP 6.95 AZP 10|.79 TAL _09.79 TAP 45.57 RCA 103.40 APO 153.10 V2 34.865

RE 142.207 GL 49.37 GP -58.62 ?AL 118.25 ZAP 119.79 ET5 29}.83 ZAE 109.lO ETE 212.68 ?AC 11}.}6 ETC J94.82 CLP-162.56

PLAM[TOCENTRIC CONIC

C3 57.684 VHL 7.595 OLA 54.78 RAL }57.09 RAO 6569.0 VlEL |},381 PTH 2.45 VHP 9.490 0PA -47.77 RAP 48.22 ECC 1.9493

LNCH AZMTH LNCH TIM[ L-| TIM[ IN! LAT IN! LONG IN! RT A,f_ IN! A2'MTH TNJ TIM[ PO CST TIM IN! 2 LAT IN! 2 LONG

40.93 13 47 30 46OO.32 -21.50 221._3 250.62 _..:' ,5 4 i0 4000.3 -28.07 216.18

139.O7 22 47 4 2999.27 -21.89 9_._ 250.60 _.43 23 37 4 2}99.3 -28.06 87,59

40.93 13 47 _3 4600.32 -21.90 221._ 2_O._ 38.43 15 4 JO 4000.3 -28.07 216.18

139.07 22 47 4 2999.27 -21.89 92.80 250.60 _.43 23 }7 4 2399.3 -28.06 87.59

40.93 13 47 30 4600.32 -21.90 221._9 250.62 }8.43 J5 4 |0 4000.3 -28.07 216.18

;39.O7 22 47 4 2999.27 -21.89 _'Z.BO 250.60 38.4} 25 57 4 2399.3 -28.06 87.59

OIFFERENTIAL CORRECTIONS NI0-COURSIE EY_ECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

TOE ! .7817 TRA-2.55_0 TC}-J .040! 8AU .8079 S6T _50.3 $_ 412,0 SG} 108,9 ST 1676.8 SR 431 .6 SS 570.1

ROE .3720 RRA .0J50 RE3 -.1252 FAU .0}1}2 RRT .4392 RRF .67_8 RTF .9497 (RT ,7936 CRS -.9320 CSr -.9601

FOE .8632 FRA -.6186 FC3 -.470J 85P 12421 _ }958.5 R23 ,2803 R13 .9513 LSA 1799.6 MSA 290.5 SSA 3.8
8OE J.8712 _A 2.3520 8C3 J.0476 FSP -_0 .SGI 3935.8 .f_2 423,4 THA }.05 ELI 1712.3 EL2 257.2 ALF |1.82

LAUNCH DATE MAR 5 1363 FLIGHT TIME |38.00 ARRIVAL DATE JUL 21 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP 108.66 LAP -3.26

RE 144.478 GL 43.4|

PLANETOCENTRIC CONIC

C3 44.973 VHL 6.706

LNO4 AZMTH LNCH TINE

45,1| 14 16 2

134.89 22 30 46

45.11 14 16 2

134.89 _2 50 46

45.11 14 16 2

134.89 22 50 46

0ISTANCE 409.825

LC_ ]64.25 VL 27.396 GAL -6.28 AZL 79.90 HCA 198.89 SMA

LOP 2.86 VP 37.476 GAP 7.14 AZP 99.57 TAL 208.J| TAP

GP -52.97 ZAL 120,84 ZAP 124.67 ETS 297.06 ?AE 113._6 ETE

127.82 ECC .19378 INCI0.1015 V! ]0.028

47.00 RCA 103.05 APO J52.59 v2 ]4.875

2|3.J7 2AC 1)7.25 ETC 196.43 CLP-J60.SJ

0LA 51.41RAL 1.13 RAO 6368.7 VEL 12.897 PTH 2.35 VHP

L-] TIME |NJ LAT IN! LONG |NJ RT ASC |NJ AZMTH IN! TIME

4510.97 -24.02 214.31 250,32 43.07 15 3! !3

2964.87 -24.01 91.72 250._0 43.06 23 40 11

4510.97 -24.02 214.31 250.32 43.07 15 3! !3

2964.87 -24.0! 9J.72 250.30 4}.06 23 40 l!

4510.97 -_4.02 214.31 250.32 43.07 15 31 13

2964.87 -24.0! 9!.72 250._0 4}.06 23 40 !1

DIFFERENTIAL CORRECTIONS MI0-COUR,_ EXECUTION ACCURkCY

TOE 1.5724 TRA-2.}7_O TC3-I.440J BAU .87}2 S6T 4014.9 _ 521,8 SC.3 12}.7

ROE .5284 RRA -.0497 RC3 -.!884 FAU .03648 RRT .6283 RRF .8506 RTF .9372

r0E .8515 FRA -.flSJ7 rc3 -.7022 BSP 12664 _ 4048.6 R23 .30}0 RI} ,9}97

8OE | .6§88 _A 2.3756 BE3 I ,4524 FSP -407 SGI 4028,4 SG2 404.6 TH_ 4.72

L_UNO40ATE MAR 5 1969 FLIGHT TIME 140.00

HIELICX_ENTRIC CONIC 01STANCE 415.6L_ ,

RL 148.38 LAL .00 LCL 164.25 VL 27.}}} GAL -5.97 42_. 81.45 HCA L_32.O2 SMA J27._0 ECC .J9400 IN( 8.553l

RP 108.63 LAP -3.210 LOP 6.05 VP 37.440 GAP 7.33 A2'P 97.94 TAL 206.4} TAP 48._5 RCA !02.69 APO |52.12

RE 146.734 GL 41.68 GP -47.97 ZAL 122.64 ZAP |29.07 ET8 299.18 ZAE 116.60 ETE 212.}9 7AC !20.70 ErE 196.80

PLANETOCENTRIC CONIC

C3 36.975 VHL 6.08l OLA 48.56 RAL 4.97 RAO 6568.4 V[L |2.583 PTH 2.28 VHP 7.888 0PA -}6.04 RAP 46.22

LNCH AZMTH LN_H TIM[ L-I TIM[ IN! LAT IN! LONG IN! RT A,_ IN! A2"MTH IN! TIM[ PO CST TIM IN! 2 LAT
48.75 14 4} 5 4433.73 -25.29 207.8_ 250.32 47.06 15 56 58 3,q3}.7 -_O.f19

131.25 22 34 20 2943._O -25.28 90.92 250.3l 47.05 23 43 23 2343.3 -]0.57

48.75 !4 43 5 4433.73 -25,29 207.86 250.}2 47.06 J5 56 58 _}3.7 -_.59

J3J.25 22 54 _0 2943.30 -25.28 gO._'Z 250.31 47.05 23 43 29 2343.3 -_O.57

48.75 14 43 3 4433.7} °25.29 _07._ 250.32 47.06 J5 56 58 _833.7 -_O.59

131.25 22 54 20 294}.50 -25.28 _0.92 250.}J 47.05 23 43 23 2343,3 -]0.57

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 1.42|3 TRA-2._233 TC3-!,8515 BAU .92"26 sr.,T 4|08.7 _,_ _40.0 $63 J}6.7

ROE .4756 RRA -.06_8 RE3 -.2}5l FAU .04051 RRT .6964 RR_ .8768 RTF .9274

FOE .8228 FRA -.fl31! re3 -.9485 BSP |3029 St_ 4|44.0 R23 .3139 RJ3 .9361

BOE 1.4987 BRA 2.2243 8C3 ! .8663 FSP -453 ,5GI 4126.0 SG2 385.9 THA 5.28

8.512 0PA -41.53 RAP 46.88 ECC t.740!

PO (ST TIM IN! E LAT IN! Z LONG

3911.0 -29.73 20_.45

2364.3 -29.72 85._5

39!1.O -29.73 208.45

2364.9 -29.72 85.85

39!1.0 -29,73 208.45

2364.9 -29.72 85.85

ORBIT 0ETERMINATION ACCURACY

ST J261.5 SR 452.0 SS 563,5

CRT ,8348 CRS -.9630 CST -.952l

LSA 1789,4 MSA 283.6 SSA 4.8

EL/ 1704.7 EL2 242.6 ALF 13.06

ARRIVAL DATE JUL 23 1969

V! ]0.028

V2 34.885
CLP-J60.26

ECC !.6085

IN! 2 LONG

201.48

84.55

20!.48
84.55

201.48

84.55

ORBIT DETERMINATION ACCURACY

ST J643.0 5R 449.1 55 551.0

CRT .8508 CR5 -.97_4 CST -.9454

LSA |768.6 HSA 277.! 5SA 6.0

ELi 1687.8 EL2 229.8 ALF 13.34

£'08!



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH CATE HAR 5 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP 108.59 LAP -3.13

RC 148.977 GL 38,33

PLANETOCENTRIC CON|C
C3 31.534 VHL 5.615

LNCH AZHTH L_CH TII4_

51.90 15 8 42

1_.10 _ 57 54

51.90 15 8 42

1_8o|0 _ 57 54

51.90 15 8 42

1_8.10 _ 57 54

FLIGHT TIME 142.00 ARRIVAL CATE JUL 25 1969

0ISTANCE 421.41_

LOt. 164.25 VL 27.27! GAL -5.64 AZL 82.63 H(A 205.J7 t_4A |26.P9 [CO .19436 INC 7.3737 VI 30.028

LOP 9.23 vP 37.405 GAP 7.53 AZP 96.68 TAL 204.75 TAP 49.9(] R(A 102.3! APO J51.67 V2 34.897

GP -43,59 ZAL 123.74 ZAP 138,99 ET5 300.74 _AE 119.27 ETE 2JI,04 ZAC 123.84 ETC J96,59 CLP-160.31

0LA 46.15 RAL 8.63 RAD 6568,3 VEL 12.366 PTH 2.23 VHP 7.481DPA -31.J6 RAP 46.09 ECC 1,5190

L-I TIME [NJ LAT INJ LONG |NJ RT A._. INJ A_4TH |NJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

4366.05 -26.03 Z>02.06 250,(_6 50.44 J6 21 28 3766.0 -30.94 195.29

2930.66 -26.02 90.42 250.65 50,44 23 46 44 2330.7 -30.93 83.66

4366,05 -26.03 L:_02,06 250,66 50.44 16 2! 28 3766.0 -30.94 195,29

2930,66 -26.02 90.42 25(3.65 50,44 23 46 44 23_E].7 -30,93 83.66

4366,03 -26,03 L_]2.06 250.66 50,44 16 21 28 3766.0 -30.94 195.29

2930.66 -26,02 90.42 250,65 50.44 23 46 44 23_.7 -3(3.93 83.66

0rFFERENT|AL CORR_CTICIqS

TDE 1.2961 TRA-2.0954 TC3-2.2812 BAU .9683

ROE .4260 RRA -.01'02 RC3 -.2713 FAU .04381

FOE ,7748 FRA -.4776 _C3-| ,2029 BSP 13681

B0E 1.3643 BRA 2.0966 BC3 2.2973 FSP -510

LAC_CH OATE HAR 5 1969

H(_LIO<_ENTRIC _IC

M_0-COURSE EXECUTION ACCURACY CRBIT DETERMINAT|ON ACCURACY

SGT A223.__SC_ _5_40,7 SG3 148.3 ST 1616.! SR 435.8 SS 529.5
RRT .733| RRF ,8922 RTF .9213 CRT .8578 CRS -.9817 CST -.9395

4157.8 R_3 ,3Ill RI5 ,9239 LSA 1734,8 MSA 269.6 SSA 7.4

SG1 4242,0 _2 366.l THA 5.40 ELI 1659.6 EL2 218.2 ALF 13,26

FLIGHT TINE I44,00

OISTANCE 427.2|8

RL 148.38 LAL .00

RP 108.56 LAP -3.05

RC 151.L:>04 GL 55.33

PLANETC(ENTRIC CONIC

C3 27,599 VHL 5,_3
LNCH ATMTH LNCH TIME

54.63 J5 _3 6

125.37 23 I 44
54.6_ 15 33 6

_25,37 23 I 44

54.63 15 33 6

125,37 _3 | 44

LOL 164,25 VL 27.209 GAL -5._1 AZL 83,56 H(_

LOP 12.42 VP 37.371 GAP 7.73 AZP 95.68 TAL
GP -39.79 ZAL 124.23 ZAP 136.48 £TS 301.98 ZAE

ARRIVAL OATE JUL 27 1969

EO8.32 SHA 126.58 ECC .19487 INC 6.4409 V! 30.028

203°02 TAP 51.35 RCA 101,91APO J51.24 V2 34.908

|_|,4_ ETE 209,4B ZAC 126.75 ETC 196.12 CLP-160.67

0IFrER_NTIAL CCRRECTI_NS
TOE 1.2315 TRA-I.93;_O TC3-2.6583 BAU .9862

R06 ,3966 RRA -,0548 Re3 -._7_9 FAU ,04463
F0£ .7510 FRA -.3840 rC3-I.4000 6SP 13325

8o£ J._995 _A 1,93_8 6C3 2.6729 FSP -493

OLA 44.12 RAL 12.17 RAO 6568.1 VEL 12,206 PTH 2,19 VHP 7.215 0PA -26.82 RAP 46.35 ECC 1,4542

L-J TIME INJ LAT _NJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIH INJ _ LAT INJ Z LONG

4_05,95 -26,44 196,87 251._4 53,_9 16 44 52 3706.0 -31.02 189.81

29'_4_D3 -26,42 _0,I7 251.33 53.19 13 50 28 2324.0 -31.01 83,1I
4303.95 -26.44 196,87 251.34 33.19 16 44 52 3706.0 -31.02 J89.B!

2_24.03 -26.42 90,17 251.33 53.29 23 50 28 2324.0 -31.01 83.11

4305.95 -26.44 196,87 2_1.34 33.29 |6_44 52 3706.0 -31,02 189,8I

1914.03 -26.42 90.17 131o33 3]._9 23 50 28 13Z4.0 -3I.OJ 83.11
ORBIT OETERNINATION ACCURACY

ST 1613,9 SR 433,3 SS 522.9

CRT .8672 CRS -.9878 CST -.9333
LSA 1730.4 HSA 267,4 SSA 8.7

ELI |657.8 EL_ 210.1ALF 13.33

HI0-CCUR._E E_CUTJON ACCURACY

S_T 4271.6 .T,GR 529.0 SG3 154.0

RRT .7286 _ .8846 RTF .91Ot

4_04,3 R'Z3 .3|63 RI3 ,9126

SGI 4289.I SG2 360,9 THA 5.I9

LAUNCH OATE HAR 5 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .DO LOL 164.25 VL 27,148 GAL

RP 10_ .52 LAP -2 96 LOP J5 _ VP 37.337 GAP

RE 153.416 GL 32.65

PLAN_TCX_ENTRIC CONIC

(3 24.624 VHL 4._2

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

57,01 15 56 32 425_.01 -26.64

122.99 23 6 0 2921.48 -26.63

57,01 15 56 32 4252.01 -26.64

122.99 Z3 6 0 2921.48 -26,63

57,0] t5 56 32 4252.01 -26.64

122.99 23 6 0 2921.48 -26.63

CIFFERENTIAL CORRECTIONS

T_E 1.1696 TRA-I.BO05 TC3-3.0704 BAU 1.0133

RCE .3674 RRA -.0467 RC3 -,2895 FAU .043_

roe .7038 FRA -.3083 FC3-J .6033 BS,P 13652

BO£ 1.2259 BRA I.BOII B(_ 3.OB41 FSP -5J3

L_UNCH 0ATE MAR 5 1969

FLIGHT TIME 146.00 _RRIV_L D_T£ JUL 29 1969

01STANCE 433.0_!

-4.96 AZL 84.32 HCA 211.49 SHA 126.1_ ECC lj9552 INC 5.6809 VJ 30.028

7.93 AZP 94,85 TAL _01.30 TAP 52,79 RCI 101.51APO 150.85 v2 34.920

GP -36.48 ?AL 124.19 ZAP 139.58 ETS 3o_.gB ZAE 123.14 ETE 207.B6 tAC 129.49 ETC 195.54 (LP-161.23

DLA 42.4i RAL 15.64 RAD 6568.0 VEL 12.083 PTH 2.16 VHP 7.046 DP_ -22.95 RAP 46.93 ECC I.A05Z

HELIOCENTRIC CONIC
RL J48.38 LAL .00 LQ. 164,25 VL 27.087 GAL

INJ LONG INJ RT AS( INJ A_MTH INJ TIME PO CST TIM INJ 2 L_T INJ 2 LONG

192._ 252.34 55.70 17 7 24 3652.0 -30,94 184.93

90.11 252,33 55.69 23 54 42 232].5 -_0.93 82.82

192.22 252.34 55.70 17 7 24 3651.0 -_0.94 184.93

90.11 252,33 55,69 23 54 42 2321.5 -30.93 82.82

192.22 252.34 55.70 17 7 24 3652.0 -30.94 |84.93

90.11 252.33 55.69 23 54 42 2321.5 -30,93 82.82

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 4363.1 SGR 517.5 S_3 159.9 ST 1595.5 SR 424.8 55 503.3

RRT .7363 RRF" ,8740 RTF ._(345 CRT .8736 CRS -,9916 CST -.9279
_B 4393.7 R_Z3 ,3043 RI3 .9067 LS_ 1706.! MSA 261.4 SSA 10.2

,SGI 4379.7 SG2 3_0.9 THA 5.00 ELI 1638.7 EL2 2'(:]1.3 _LF 13.30

FLIGHT TIME 148,00

RP 108.48 LAP -2.87 LOP
RC 155,612 GL ](].20 GP

PLANETOCENTRI( CONIC

C3 22.292 VHL 4.7_I 0LA

LNCH A2'HTH LNCH TIME L-I TIME INJ LAT
59.08 |6 19 14 4L_03.27 -26.73

120.92 23 10 55 Z9_1.66 -26.72
59.08 16 19 14 4203.27 -26.73

120.92 23 IO 55 2921.66 -_6.72

59.08 16 19 14 4203.27 -26,73

120.92 23 I0 55 2921.66 -26.72

OIFFER£NTI_L CORR£CTIONS

TDE 1.1142 TRA-I.6696 TC3-3.4870 _AU |.04_9

R_E .3445 R_A -.039! RE3 -.2956 FAU .04599

FDE .6545 FRA -._331 FC3-].7862 BSP 140_

BOE ],1662 BRA 1.6701 6C3 3.4995 FSP -532

4RRIVAL OATE JUL 31 1969

01STANCE 4_8.7_
-4.6! AZL 84.95 H(A 2J4.65 S_A 125.7_ ECC .19633 INC 5.0464 VJ 30.O18

]8,80 VP 37.3(34 GAP 8.13 AZP 94,15 TAL 199,57 TAP 54,23 RCA 101.09 APO 150.48 V_ 34.932

-33.60 ZAL 123.68 ZAP i42.34 ETS 303.80 ZAE 124.53 ET£ 206.28 ZAC I3Z.Jl ETC 194.93 CLP-161.89

40.95 RAL 19.10 RA0 6567.9 VEL 11.986 PTH 2.14 VHP 6.943 0PA -19.49 RAP 47.76 ECC 1.3669

[NJ _ /NJ RT AS_ INJ A2_H INJ TIME PO CST TIM INJ _ LAT INJ Z LONG

J88.04 233.65 57.74 17 29 17 3603.3 -_3.78 180.59
90.18 153,64 57.73 23 59 37 _3_I.7 -30,77 _2.73

188.04 253,65 57.74 I7 29 17 3603.3 -30,78 180.59

90,18 233.64 57.73 23 59 37 _3_1.7 -30.77 82.73

188.04 _33,65 57.74 17 29 J7 _03.3 -30.78 180.59

90.|8 2_3,64 57.73 23 59 37 2321.7 -_.77 82.73
ORBIT 0ETERMINATION ACCURACY

ST 1576.6 SR 41B.5 SS 482.2

CRT .6808 CRS -.9945 CST -.9228

LS_ 1691.7 HSA 254.7 55A 11.9

ELI 1619.7 EL2 192.9 ALF 13.35

NIO-COU_S_ EXECUTION ACCURACY

SGT 4457.3 _ 506.6 SG3 164.3

RRT .7320 RRF .8579 RTF ,9005

4486,0 R_3 ._858 R13 ,90_4

_'vl 4472,B S_,2 343.9 THA 4,78

2O82



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69t

LAUNCH DAT[ MAR 5 |969 FLIGHT TIN[ 150,O0 ARRIVAL DATE AUG ? t969

HELIOCENTRIC CONIC

RL |48.38 LAL ,00

RP 108.45 LAP -?.76

RE I57.792 GL ?7.94

PLAN_TCCENTR|C CONIC

C3 20.414 VHL 4._18

LNCH ATNTH LNCH TIME

60.9J 16 4J 24

119.09 23 I6 35

60.91 16 41 24

119.09 23 16 35

60.91 16 41 24

119.09 23 16 35

DISTANCE 444.58J

LOt. 164.25 VL 27.0?7 GAL -4.25 AZL 85.49 HCA 217.83 .S.NA

LOP 21.99 VP 37,272 GAP 8.34 AZP 93,56 TAL I97.83 TAP

GP. -31.09 ZAL 12?.75 ZAP I44.8! ETS 304.46 ZAE 125.66 ET£

l?S.40 ECC .J9729

55.66 RCA 100.66
204.77 ?AC 134.65

CLA 39.71 RAL ??.59 RAO 6567,8 VEL 11.908 PTH ?,12 VHP 6.889 0PA -J6.39
L-I TIME INJ LAT [NJ LONG INJ RT A$C INJ A_PMTH INJ TIE PO (ST TIN

4158.93 -26.74 184.28 255.26 59.48 17 50 43 3558.9

?923.64 -26.73 90.36 255.25 59.47 24 5 19 23?3.6
4158.93 -26.74 184,28 255.26 59.48 17 50 45 3558.9

2923.64 -26.73 90.36 255.25 59.47 24 5 19 2323.6
4158.93 -26.74 184.28 255.26 59.48 I7 50 43 3558.9

?923.64 -26.73 90.36 255.25 59.47 24 5 19 2323.6

OZFFERf.NTIAL CCRRECTIONS MI0-COURS_ EXECUTION ACCURACY

TOE 1.0725 TRA-I.5327 TC3-3.8989 BAU 1.0672 S_T 4545.8 _ 497.3 5_3 167,0

ROE .3276 RRA -.0510 RE5 -.2972 FAU .04575 RRT .7260 _ ,8570 RTF .8968

FOE ,6082 FRA -.1557 FC3-I.9404 BSP J451I _ 4571.0 /_3 ,2650 RI3 .8984

BOE I.I214 E_tA 1.5350 BE5 5.9105 FSP -540 5_! 4558.2 S(,2 540.9 THA 4.57

IN( 4.5855 V! 30,028

APO 150.)4 V? 34.945

ETC 194.3Z CLP-162.62

RAP 48.80 ECC 1.3360

INJ ? cAT INJ g LONG

-30.58 176.69

-30.57 82.78
-30.58 176.69

-30.57 82.78

-30.58 176.69

-30.57 82.78

ORBIT DETERMINATION ACCURACY

ST 1560.6 SR 415.1 SS 462.4
CRT .8900 CR5 -,9969 CST -.9179

LSA 1661.5 MSA ?47.6 SSA ]3.7

ELI I604.4 EL2 |84.4 ALF 13.52

LAUNCH DATE MAR 5 1969 FLIGHT TIME 152.00 ARRIVAL DATE AUG 4 1969

HELIOCENTRIC CONIC DISTANCE 450.355

RL 148.38 LAL .00 LCL 164.25 VL 26.967 GAL -3.88 AZL 85._N5 HCA
RP 108.41 LAP -?.65 LOP 25.18 VP 37.241 GAP 8.55 AZP 93.05 TAL

RE 159.953 GL 25.84 GP -28.89 ZAL 121,44 ZAP |47.O5 ET5 304.95 ZAE
PLANETOCENTRIC CONIC

C3 18.874 VHL 4.544 OLA 38,64 RAL _6.15 RAD 6567.8 V_L 11.843 PTH
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

62.53 ;7 3 16 4118.39 -26.7!

117.47 25 23 5 2926.98 -26.70

62.53 17 3 16 4118.39 -26.71

I17.47 23 23 5 2926.98 -26.70

62.53 17 5 16 4118.59 -26.71

||7.47 25 23 5 ?926.98 -26.70
DIFFERENTIAL CORR[CTIONS

TOE 1.0386 TRA-|.3918 TC3-4._09| gAU 1.08_

ROE .3147 RRA -.0234 RC3 -.2920 FAU .04512

FOE .5630 FRA -.0802 FC3-2.0696 8SP 24598

BOE 1.O852 _A 1.3920 8C5 4.3195 FSP -545

221.00 ._A 125.07 ECC .19841 INC 4.0365 vI 30.0?8

J96.08 TAP 57.09 RCA IOO.?I APO 149.87 v? 34.957

126.59 ETE 2133.38 ZAC 157.12 ETC 193.73 CLP-163.38

2.10 VHP 6.872 0PA -13.58 RAP 50,0? ECC 1.3106

INJ LCN6 INJ RT ASC INJ A2'NTH INJ TIME PO (ST TIM INJ ? LAT INJ ? LONG

180.87 257.I6 60.97 18 I! 54 3518.4 -30.36 173.18

gO.62 257.15 60.96 24 11 52 2327.0 -30.35 87.93

180.67 257.16 60.97 18 11 54 5518.4 -30.36 173.J8

90.62 257.15 60,96 24 lI 52 2527.0 -30.35 87.93

180.87 257.16 60.97 18 JJ 54 3518.4 -30,36 173.|8

90,62 257.15 60.96 24 II 52 2327,0 -30.35 87.93

MID-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4627,9 _ 4@{3.3 ,_,3 168.5 ST 1544.6 SR 415.3 SS 442.7

RRT .7173 RRF .8152 RTF .8959 CRT .9006 CRS -.9982 CST -.9J33
•_ 4653,8 R23 .2418 RI3 ,8953 LSA 1642.1 MSA ?39.5 SSA 15,7

S/-,.I 4641,5 S(,2 340.7 THA 4,37 ELl 1589.8 £L? 175.3 ALF 13.78

LAUNCH DATE MAR 5 J969 FLIGHT TIME 154.00 ARRIV4L DATE AUG 6 J969

HELIOCENTRIC CONIC DISTANCE 456.|2!

RL 148.38 LAL ,DO LOL 164.?5 VL ?6.908 GAL -3.50 AZL 86.38 HCA ?24.19 SMA I24.64 ECC .19970 INC 3.6?35 V] 30.0?8

RP 108.37 L4P -Z.52 LOP ?8.37 VP 37.210 GAP 8.77 AZP 92,60 TAL I94.32 TAP 58.51 RCA 99.75 APO 149.53 v? 34.970

RC 162.097 GL ?3.87 GP -26.97 ZAL 119.79 ZAP I49.03 ETS 305.29 7AE I_7.35 ETE 202.10 ZAC 139.56 ETC 193.17 CLP-J64.17

PLANE T_ENTRIC CONIC

C3 17.597 VHL 4.195 0LA 37.70 RAL ?9.80 RAD 6567.7 VEL 11.789 PTH ?,08 VHP 6.884 CPA -||.04 RAP 5J.38 ECC |.?896

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

64.00 |7 Z5 5 4080.95 -26.64 177.74 259.34 6?.?8 I8 33 6 3480.9 -30.|3 |69.97

|16.OO ?3 30 ?? 7931.65 -26.63 90.96 259.54 62.76 24 19 14 7331.6 -30.17 83.19

64.00 17 25 5 40_0.95 -?6.64 |77.74 ?59.34 62.28 18 33 6 3480.9 -_3.13 169.97

1|6.00 23 30 22 2931.65 -26.65 90.96 259.34 62.26 24 19 14 2331.6 -30.12 83.19

64.00 17 25 5 4080.95 -26.64 177.74 259.54 62.28 18 33 6 3480.9 -30.13 169.97

1|6.O0 23 30 22 2931.65 -26.63 90.96 259.34 62.26 24 19 14 2351.6 -30.12 83.19
DIFFERENTIAL CORRECTIONS MID-COJRS£ EXECUTION ACCURACY ORBIT DETERMIN4TION ACCURACY

TOE 1.O103 TRA-|.2456 TC3-4.7151 84U 1.1114 _,T 4709._ S(,,R 485.8 SG3 I69.1 ST 1527.9 SR 416.7 SS 4_3.0

ROE .3050 RRA -.0159 RE3 -.2_oO FAU .04418 RRT ,7066 RRF .7876 RTF ,8918 CRT .9126 CR5 -,9981 CST -.9085

r0E .5192 FRA -.0068 FC3-?.1758 BSP 14875 ,_B 4754.2 R_5 .2177 RI3 .89_ LSA 1622.8 MSA ?30,5 SSA 17.9

BCE 1.0553 _RA 1 .2457 8C3 4.7244 FSP -547 S_I 472| .8 S(,2 342.8 THA 4.19 ELI 1575.1 EL? J65.3 ALF J4.J4

LAUNCH DATE MAR 5 1969 FLIGHT TIME 156,00 ARRIVAL DATE AUG 8 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP I08.33 LAP -2.39
RC J64.22t GL 21.99

PLAN_TC_ENTRIC CONIC

C3 16,531 VHL 4.066

LNO.I AZHTH LNCH TIME

65.35 J7 47 5 4046.09 -26,54

114.65 23 _ 24 2957,7! -26.52

65.35 17 47 5 4046.09 -_6._4

114.65 _3 3_ 24 2957.71 -26.52
65.35 17 47 5 4046.09 -26.54

114.65 23 38 24 2957.71 -_6.52

DIFFERENTIAL CORRECTIONS

TOE .9875 TRA-I.OgII TCS-5.1074 8AU I.I_07

RO_ ._980 RRA -.OO81 RC5 -.2938 FAU .04_4

F0E .4780 FRA .0656 FC5-2.2487 85P 15085

BO£ 1.O315 BRA 1.0912 8C5 5.1159 FSP -542

DISTANCE 461.879

LCL 164.25 VL 26.850 GAL -3.11 AZL 86.75 H(A _27.37 S_IA I24.28 ECC .2'0117 INC 3.2549 VI _.028

LOP 51.57 VP 37.18! GAP 8.99 AZP 9"?.El TAL I92.55 TAP 59.92 R(A 99.?8 APO 149.28 v2 34.983

GP -25.27 ZAL 117.82 ZAP I50.85 ET5 )05.48 Z/_ |27.99 ETE 200.93 7AC 141.97 ETC 192.65 CLP-164.97

DLA 36.86 RAL 33.561R_D 6567.7 V_L |I.744 PTH 2.07 VHP 6.918 DPA -8.73 RAP 52.88 ECC 1.2721

L-I TIME INJ LAT INJ LON_ INJ RT ASC INJ A5'MTH INJ TIME PC) CST TIM INJ ? LAT INJ ? LONG
174.84 261.81 63,42 I8 54 3I 3446.1 -79.88 167.0l

91.40 _61.8I 65.4I 24 27 22 2537.7 -29.86 83.56

174.84 261.81 63.4_ 18 54 31 3446,1 -?9.88 167.01

91,40 261.81 63.4I 24 27 2? 2337.7 -29.86 83.56

174.84 261.81 65.42 18 54 31 3446.1 -?9.88 167.01

91,40 261.81 65.41 24 27 22 2337.7 -29.86 83.56

MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4785.1 56R 485.4 S(,5 168.7 ST 1551.1 5R 420.1 55 404.5

RRT .6937 RRF .7610 RTF .8899 CRT .9258 CRS -.996I CST -.9036
S_B 4_07.5 R_3 .1949 RI3 .8910 LSA |6_4.5 MSA ??0,6 SSA 20.3

S_I 4794.9 S_2 347.3 THA 4.03 ELI 1560.9 EL2 J53._ ALF 14.58

?O83



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH CArE MAR 5 1969 FLIGHT TIME ]58.00 ARRIVAL DATE AUG 10 1969

H_LIO(ENTRIC CONIC

RL 148.38 LAL .00

RP 108.79 LAP "?.76

RC 166.326 GL 20.18

PLANETO(:ENTRIC CONIC

C3 15.646 VHL 3.956

LNC_ AZMTH L_ rl_

66.63 1B 9 ?8

113,37 23 47 4

66.63 ]8 9 ?8

113.37 23 47 4

66.63 ]8 9 ?8

]13,37 ?3 47 4- 2945.5!

OIFFERENTIAL CORRIE(TIONS

TOE .9626 TRk -.9326

ROE .2925 RRA -.0006

FOE .4359 FRA .1377

B0E ].0060 _A ;9328

0IS/ANCE 467,626

LO_. 164,75 VL 26,79? GAL -?,7! AZL _7.0_ PEA ?]0,56 ._A ]73,92 ECC ,?0282 INC 2.92?] v! 30,028

LOP 34,77 VP 37,151 GAP 9,71 AZP 91,86 TAL J90,78 TAP 61,34 RCA 98.78 APO 149,05 v2 34,996

GP -23,76 ZAL 115,56 ?AP 152,§l ETS ]05,52 ?AE 128,53 ETE 199,88 ZJC |44,36 ETE 192.15 CLP-]65,76

OLA ]6,09 RAL 37,45 RA0 6567,6 VEL 11,706 PTH 2,06 VHP 6,911 OPA -6,6] RAP 54,4_ ECC 1,2575

L-I TIN? IN| LAT IN| LON_ IN| RT A-_ IN| A._ITH IN| TIP_. PC) CST TIM IN| 2 LAT IN| 2 LONG

4013,75 -26,39 112.12 ?64,57 64,44 19 16 Z] 3413,3 -29.60 164,23

2945,51 -26.38 91,94 264,56 64,43 24 36 9 2345,5 -29,59 84.06

4013,25 -26,39 172,12 264,57 64,44 19 16 21 3413,3 11 -79,60 164.23

2945,51 -26,38 91,94 264,56 64,43 24 36 9 2345,5 -29,59 84,06

4013,75 -26,39 I?Z,IZ 264,57 64,44 19 16 21 34|3.3 -29,60 164,23

-76,38 91,94 264,56 64,4_ 24 36 9 2345,5 -29,59 84,06

MIO-(.O¢AR$_. _)ECUTZON ACC_AGY ORBtT O£TERMINATION ACCURACY

T()-5.4931 8AU 1.1'J07 ,_,T 4860.5 SA.,R 48_,0 ,_J3 |68,0 ST 1487.5 SR 423.7 SS 384.1

RC3 -,2931 FAU ,04165 R_T ,fN_J6 R_" ,7_49 RTF ,6696 CRT ,9389 CR5 -,99J2 CST -,8978
FC3-2,3043 BSP 15370 _ 4884,4 R23 ,1713 RJ3 ,8904 LSA 1579,7 M$A 209.5 SS4 23,!

6C_ 5._OO9 FSP -541 ,_,| 4871.7 S_2 352,6 THA 3.90 ELI 1540.3 EL2 140.8 ALF JS.JO

LAUNCH OATE MAR 5 1969 FLIGHT TIE 160.00 ARRIVAL 0ATE AUG 12 1969

HELIOCENTRIC CONIC

RL 148,38 LAL .00

RP J08.24 LAP -2,JJ

RE 16_q,410 GL 18.4_

PLAN[TOCENTRIC CONIC

C3 14.920 VHL 3.863

LNCH AA'MTH LN(:H TIME

67.89 _8 32 _2

112.1! 0 0 §

67,89 JB 32 _Z

112.1! 0 0 5

67.89 IB 32 37

112.11 0 0 5

CIFFERENTIAL (ORR_CTICN$

TOE .9365 TRA -,7_5 TC3-5.855_ _AU 1.J69_

ROE ,2864 RRA .0075 RC3 -._920 r_U .04060

FOE .3943 FRA _..1979 FC3-2.3328 B_P _562_

8OE .9799 BRA .7666 Be3 5.8625 FSP -537

OIST_NCE 473._61
LOL J64.25 VL 26.735 GAL -2.30 AZL 87.38 PICA 233,75 S_IA 123.56 ECC .L_466 INC ?.618? VJ 30.028

LOP 37,97 VP 37,J_3 GAP 9,44 A_P 9J ,55 TAL J68,99 TAP 62.75 RC_ 98.2_ APO 14_,_5 V_ 35,DID

GP -2"d.43 ZAL Jl_.O_ ZAP 154.03 ET5 305.4| ZAE J26.99 ETE 196.92 ZAC 146.74 ETC 191.68 CLP-166.56

OLA 35,35 RAL 4|,48 RA0 6567,6 VEL 11,67_ PTH 2,05 VHP 7,040 0PA -4,67 RAP 56,19 ECC 1.2455

L-I TINE_ IN| LAT INJ LONG IN| RT ASC IN| AA'NTH IN| TD,_ PO CST TIM IN| 2 LAT IN| 2 LONG
3981 ,66 -66,19 169,_0 267,60 65,36 19 38 54 3381.7 -29,29 161 ,58

2955.73 -26.|8 92.66 L=67.59 65,35 0 49 20 2355.7 -79.28 84.74

398J,66 -26,39 J69,50 267,60 65,36 J9 36 54 336J,7 -29,29 16J,58

2955,73 -26.18 <)2._ 267,59 65,35 0 49 20 ?355,7 -29,26 84,74

3981.66 -,-%.19 169._ L_67.60 65.36 19 38 54 3381.7 -29.29 ]6] .58

2955.73 -_6.18 92.66 _67.59 65.35 O 49 L_ 2355.7 -29.28 8A.7A

HI0-OC)URSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%r 4932.9 `%R 483.8 ,%3 166,6 ST 1457,| SR 427,8 SS 363,3

RRT .6686 RRF" ,709_ RTF .8895 CRT .9519 CR5 -.9824 CST -.890_

S_ 49_6._ R23 .J497 RJ3 .8903 L54"J348,6 MSA J97.7 SSA 26,3

,e_.| 4943.5 S(,2 3_9.0 THA 3.77 ELl 1513.3 EL? 176.2 ALF 15.73

LAUNCH CAT[ MAR 5 ]969 FLIGHT TIN? 162.00 ARRIVAL CArE AUG la 1969

HELIOCENTRI( CONIC 01STANCE 479.085

mL J48.38 LJL .00 LC¢ 164.?5 VL ?6.678 GAL -I._7 JZL 67.66 P_CA 236.95 t,_J J23.22 EC( .2067J vj 30.028

RP 108.20 L_P -1.96 LOP 41.17 VP 37.09_ GAP 9.68 _ZP 91.76 TAL 187.21 TAP 64.15 RCA 97.75 v2 35.023

RE 170.474 GL 16.69 GP -21.24 7AL 110.22 ?AP 155.43 ETS 305.14 ZA£ 1?9.39 ETE 198.06 ZAC 149.12 CLP-167.36

PLAN_TC(ENTRIC CONIC

C3 14.338 VHL 3.787 CLA 34,63 RAL 45,65 RAD 6_67,6 V_L 11,650 PTH 2,05 VHP 7,]22 0PA -2,88 RAP 57,98 ?CO 1,2360

LN_H A?MTH LNCH TIE L-[ TIME IN| LAT IN| LONG IN| RT A_C IN| A_dTH IN| TI_C PO C$T TIM IN| 2 LAT IN| 2 LONG

69.]8 18 56 35 3950.39 -25.94 166.90 270.90 66.21 2'0 2 26 _350.4 -28.92 158.95

110.82 0 9 16 ?969.30 -25.97 93.60 _70.89 66.I9 O 58 46 2369.3 -?8.91 85.65

69.18 18 56 35 3950.39 -25.94 166.90 170,90 66.21 _ 2 ?6 3350.4 -28.92 158.95

i10.82 0 9 16 2969.30 -25.92 93.60 270.89 66.19 O 58 46 2369.3 -28.91 85.65

69.1_ 18 56 33 3950.39 -?5.94 166.9(3 270.90 66.21 _ 2 26 3350.4 -28.92 158.95

110.82 0 9 16 ?989.30 -25.92 93.60 270.89 66.19 0 58 46 ?369.3 "28.91 85.65

INC 2.3379

_PO 148.69

£TC 191.23

CIFFER_NTIAL COR_CTIONS MI_-COURSE EXECUTION ACCURACY ORBIT 0ETEI_WINATION aCCUR_CY

TOE .9106 TRA -.5886 TC3-6,1779 BAU 1,1855 `%T 4995,9 _ 486,0 ,%3 164,8 ST 1422,6 SR 432,6 SS 344.2

ROE ,2858 RR_ .0167 RE3 -,_9(_ F_U ,0_59 RRT ,6549 _ ,61_'_0 RTF ,8894 CRT ,9649 CR$ -.9678 CST -,8_12
r_E .3553 FRA .2678 FC3-2.3302 B,_p 15796 _ 5019.5 R"_3 .1316 R13 .8900 LSA 1514.7 MSA 185.6 SS_ 30.1

BOE .9544 _A .5889 BC3 6.1847 FSP -528 ,%1 _006.1 S(,_ 366.6 THA 3.66 ELl 1483,0 EL? 109.0 ALF 16.44

L_L_CH CATE MAR 3 1969 FLIGHT TIN? 164,00 ARriVAL C_TE JUG 16 1969

_LIC_ENTRIC CONIC 0ISTANEE 484.795

RL 148,38 LJL ,(30 LCt. 164,25 VL _6,623 GAL -1,43 aTL 87,9"Z H_A 240,14 ._A

RP IO8.16 LAP -1,_O LOP 44,37 VP 37,067 GAP 9,9_ AZP 9|,03 TAL 165,47 TAP

1L_.88 ECC .?0898 IPE 2.0771 v! _0.028

65.56 RC_ 97.L_0 APO 148.56 V? 35.036

RC 177.518 GL 15,00 GP -_0.18 ?*L 107.2%} ZAP 156,72 ET$ 304.7? Z),E 1_9.74 ETE 197,76 ?AC 151.50 ETC 190.80 CLP-168.15

PL_Ni£TOCENT_Z( CONIC

C3 t3.893 VHL 3.7?7 0LA 33,89 R_L 49.93 RA0 6567.5 EL 11.6_1 PTH 2.04 VHP 7.?18 DP& -],_3 RAP 59.86 ECC 1.2286

LN_ A_MTH LN_H TIN? L-I TIl,_ IN| LAT IN| LONG IN| RT A,_: INJ A_'MTH IN| TIE PC) CST TIM INJ 2 LA T IN| 2 LONG

70,55 19 21 55 _918,_4 -_,60 164,75 274,46 66,99 210 27 14 3318,5 -28.49 156.29

IO9.45 0 18 14 ?987.27 -25.59 94,84 274,46 66.98 l 8 I 2387.3 -28.48 86.88

70,55 19 21 55 3918.54 -25.60 164,25 274,46 66,99 20 27 14 3318.5 -?8.49 156.29

109.45 0 18 J4 2987.27 -75.59 94,84 274,46 66.98 I 8 I 2_87.3 -78.48 86.88

110.00 0 5_ 27 2873.64 -78.39 87.L_ 275.69 70.JJ J 43 71 ,2"_7}.6 -30.83 78.87

110.00 23 43 32 30_0.18 -22.86 1(30.71 _73.09 63.87 24 35 |3 2460.2 -_6.16 93.13

DIFFERENTIAL CORRECTIONS HID-C,,OJR,_ E)([CUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

T_. .8750 TRA -,4067 TC3-6.4682 BAU I .E026 ,%T _06_.3 _ 488.4 ,%3 162.6 ST 1371.6 SR 436.J $5 322.0

R_E ,7835 RRA ,0260 RC3 -,2886 rAu .0370! RRT .64_! _ ,66_B RTF ,8907 CRT ,9762 CRS -.9450 CST -.8680

FOE .3133 FRA -3727 FC3-2.3060 6SP 16056 SC_ 5085.8 R'Z3 .1132 RI3 .8912 LSA 1464o? MSA ]73.4 SSA 34,6

806 .9198 BRA .4076 6C3 6.4747 FSP -524 ,%1 507_.0 SG2 373.7 THA 3.56 ELI 1436.4 EL2 90.4 ALF "17.31

EO84



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH DATE MAR 5 J969 FLIGHT TIME J66.00 ARRIVAL CATE AUG 18 1969

HELIOCENTRIC CONIC

RL J48.38 LAL ,00

RP 108,12 LAP -1.64

RE 174.540 GC 13.33

PLANETOCENTRIC CONIC

C3 13.582 VHL 3._5

LNEH AZHTH LNEH TIME

72.06 19 48 55

107,94 0 26 26

71.06 19 48 55

107.94 0 26 26

110.00 I 4} 41

110.00 25 30 51

01STANCE 490.490

LOt. 164.25 VL 26.568 GAL -.97 AZL 88.17 PICA

LOP 47.58 VP 37.040 GAP J0.|9 AZP 9_.82 TAL

GP -19.2} ZAL 103.96 ?AP 157.92 ETS 304.15 ZAE

243.35 SMA 122.55 ECC .Z1147

J83.62 TAP 66,97 RCA 96.63

130.05 ETE 196.57 ?AC 153.88

OLA 33,I2 RAL 54.36 RAO 6567.5 VEL IJ.618 PTH 2.04 VHP 7.326 OPA .29

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A?NTH INJ TIME PO CST TIM

3884.75 .-25.18 J61.44 278.28 67.74 20 5} 40 3284.8

3011.16 -25.I6 96.50 278.27 67.72 I I6 38 2411.2

3884.75 -25.I8 161.44 278.28 67.74 20 53 40 3284.8

3011.16 -25.16 96.50 278.27 67.72 I 16 38 2411.2

2774.00 -30.50 B0.23 280,38 73.75 2 29 55 217A.0

3169,9J -20.07 106.18 275.67 6J.73 24 23 41 2569.9

INC 1.8323 VI 30.028

APO 148.46 V2 35.050

ETC 190.36 CLP-168.94

DIFFERENTIAL CORRECTIONS

TOE .8321 TRA -.2J57 TC3-6.7D64 BAU 1.2{89

ROE .2818 RRA .0359 RC3 -.2871 FAU .03542

FOE .E706 FRA .3791 FC3-2.2576 BSP I6304

8D£ .8785 8RA .2186 9(} 6.7115 FSP -519

MID-COURSE £XJECUTION aCCURACY

S6T 5125,5 ..SGR 491.1 ,%3 160.3

RRT .6_01 RRF .6403 RTF .8928

SGe 5148.7 1_3 .096| R|3 .8932

SGI 5134.7 S(,2 380.7 TNA 3.47

RAP 61.80 ECC 1.g235

INJ 2 LAT INJ 2 LONG

-27.97 153.47

-27.96 88.53

-27.97 153.47

-27.96 88.53

-}2.42 71 .54

-2}.68 98.90

ORBIT DETERNINATION ACCURACY

ST 1307,6 SR 438.7 SS 299.6

CRT .9856 CRS -.9096 CST -.8503

LSA 140|.4 NSA 162,3 SSA 39.9

ELI 1377.4 EL2 70.4 ALF 18.35

LAUNCH OATE MAR 5 1969 FLIGHT TIME 168.00 ARRIVAL 0ATE AUG 20 1969

HELIOCENTRIC CONIC

RL 148.38 LAL ._
RP 108.08 LAP -1.47

RC 176.542 GL 11.67

PLANETOCENTRIC CONIC

C3 13.405 VHL 3.661

LNC.H A?'MTH LNCH TIME
73.79 20 IB 4

IO6,21 O 33 I3

73.79 20 18 4

106.21 O 33 13

110.00 2 22 53

110.OO 23 27 34

OISTANCE 496.168

LOt. 164.25 VL 26.5|3 GAL -.50 ATL _.40 t-_A
LOP 50,79 VP 37.014 GAP |0.46 AZP 90.64 TAL

GP -18.38 ZAL I00.53 ZAP 159.03 ETS 303.58 ZA[

246.55 S/AA 1L:_.22 ECC .21A22 INC 1.6008 Vl 30.DZ_

181.82 TAP 6_.37 RCA 96.04 APO 148.40 v2 35.063

JR3.33 ETE 195.93 ZAC 156.27 ETC 189.91CLP-I69.7Z

OLA 32.29 RAL 58.86 RAO 6567.5 VEL 11.610 PTH 2.03 VHP 7.445 0PA J,TO RAP 63.81

L-| TIME INJ &.AT INJ LONG |NJ RT AS( INJ AZIATH |NJ TIME PC) CST TIM |NJ 2 LAT

_W47.21 -24.65 158.33 282.32 68.45 21 22 I2 3247.2 -27.55

3043.00 -24.64 _.7I 282.5| 68.44 I 23 56 2443.0 -27.34

3847.21 -24.65 158.33 282.32 68.45 21 22 12 3247.2 -27.35

3043.00 -24.64 98.71 L_2.31 68.44 I 23 56 2443.0 -27.34

2704.23 -31,72 75.16 _84.84 76,53 3 7 57 2104.2 -33.24

3233.98 -J7,96 109.95 278.88 60.41 24 21 28 2634,0 -21.76
DIFFERENTIAL CORR[CTION$

TOE .7784 rRA -.0162 TC3-6.8876 BAU 1.2354

ROE .2806 RRA .0468 R(3 -.2855 FAU .03390

FOE .2267 FRA .4342 FC3-2.|891 8SP 16543

+ 8OE .8274 BRA .0495 BC3 6.8935 FSP -513

MIO-COLMSE EXECUTION ACCURACY
S_T 5188.7 9GR 494.0 SG3 I57,9

RRT .6190 RRf" .6207 RTF .8954

sG8 5212.2 R23 .0807 el} .8958
SGI 5197.7 SG2 387.3 THA 3,39

ECC 1.2206
INJ 2 LONG

150.36

90.74

J50.36

90.74

66.27

102.88

CRBI7 OETERNINATION ACCURAC_

ST 1227.5 SR 459.9 SS 277.7

CRT .9918 CRS -.8549 CST -,8252

LSA 132}.3 MSA 155.2 $SA 45.4
ELI 1302.9 EL2 52.9 ALF 19,60

LAUNCH DATE MAR 5 1969 FLIGHT TIME 170.00 ARRIVAL DATE AUG _2 1969

HEL IKENTRIC CONIC

RL 148.38 LAL .00 LOt. 164.25 VL

RP 108.04 LAP -1.29 LOP 54.00 VP

RE 178.523 GL |0.04 GP -17.60 ZAL

PLANETOCENTRIC CONIC

C3 13.365 VHL 3.656

LNCH AZMTH LNCH TIME

75.82 20 50 9

104.18 O 37 39

75.82 20 50 9

104.18 O }7 39

{I0.00 2 59 8

JIO.DO _3 27 50

DIFFERENTIAL CORRECTIONS

TOE .657} TRA .2443 TC3-6,_94 8AU |.2463

ROE .265D RRA .0677 Re3 -.2804 FAU .03221

FOE .1068 FRA .fl344 FC3-2.0866 85P 17905

80E .7087 BRA .2535 8C3 6_9751FSP -606

OISTANEE 501.832

26.460 GAL -.01 AZL 88.62 HCA 249.76 S_A 121.90 ECC ,21723 INC 1.3800 Vl 30.028
36.988 GAP 10.74 AZP 90.48 TAL 180.02 TAP 69.78 RCA 95.41 APO 148.38 VZ 35.076

96.94 ZAP 160.06 ETS 302.46 ZA[ 130.58 ETE 195.36 ZAC {58.66 ETC 189.44 CLP-170.49

OLA 31.40 RAL 65,44 RAD 6567.5 VEL 1|,608 PTH 2.03 VHP 7.576 DPA 3.(30 RAP 65.89 £CC 1.2200

L-I 7INE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIN INJ 2 LA T INJ Z LONG

3_03.32 -24.02 154.72 286.57 69.14 21 53 32 3203.} -26.64 146.77

3085.60 -24.01 101.67 286.57 69.13 I 29 4 2485.6 -26.63 93.73

3803.32 -24.02 154.72 286.57 69.14 21 fi} 32 3203.3 -26.64 146,77

3085.60 -24,01 101.67 286.57 69.13 J 29 4 2465.6 -26.63 93.73

2645.79 -32.56 70,81 289.}4 78.97 3 43 14 2045.8 -33.74 61 .78

3291.12 -16,00 113.23 282.46 59.38 24 22 41 2691.1 -19.95 106.32
HID-COURSE EWECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5218.2 SGR 479.6 SG3 157.4 ST 105D.O SR 417.0 55 223.7

RRT .6JOB RRF ,5773 RTF .882} CRT .9906 CRS -.5667 CST -.6103

StAB 5240.2 W23 .0449 R13 .8825 LSA ||36.8 MSk 177.9 $SA 49.2

5_I 5'_26.5 S(;2 379.1 THA 3.23 ELI 1128.6 EL2 53.1 ALF Zl .53

LAUNCH OATE MAR 5 1969 FLIGHT TIME 172.00 ARRIVAL CATE AUG Z4 1969

HELIOCENTRIC CONIC

RL 148,38 LAL .00 LOL 164.25 VL

RP 108.00 LAP -I.J2 LOP 57.21VP

RC 1_D.483 GL 8.43 GP -16.91ZAL

PLAN£TOCENTRIC CONIC

C3 13.470 VHL 3.670

LNCH AZHTH LN_H TIME
78.35 21 26 33

101.65 0 37 45

78.35 21 _6 33

101.65 O 37 45
IlO.00 3 33 49

liD.DO 23 29 39

OIFFERENTIAL CORRECTIONS

TOE .6474 TRA .4_'_5 TC3-6.9_51 8AU |.2588

ROE .2808 RRA .0724 RC} -.2712 FAU .03036

FOE .1439 FRA .5461 FE3-1.9515 85P 16805

80E .7057 8RA .4286 8C3 6.9904 FSP -488

01 STAler _7.466

26.407 GAL .50 A2'L 88.83 HCA

36.962 GAP 11.03 AZP 90.34 TAL

93.26 ZAP 161,O3 ETS 301.35 Z_E

252.96 SNA 121,59 ECC .22053 INC 1.1680 VI 30.028

178._3 TAP 71.20 RCA 94.78 APO 148.40 v2 35.089
130.81ETE 194.83 ZAC 16l.O5 ETC 188.92 CLP-171.26

OLA 30,44 RAL 68.01R_O 6567.5 VEL II.613 PTH _.03 VHP 7.719 DPA 4.20 RAP 68.0! ECC J.?217
L-I TIME INJ LAT INJ _ INJ RT AS( INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

3747.65 -23.27 150.23 290.98 69.81 22 29 I 3147.7 -25.81 142.31

3144.65 -23.26 105,80 290.97 69.8(3 I 30 9 2544.6 -25.80 97.88

3747.65 °23.27 J50._3 'L_0,98 69.8| 22 29 I 314.7.7 -25.81 142.31

3144.65 -_3,26 I05,80 290.97 69.80 I 30 9 2544.6 -25.80 97.88
2593.68 -33.17 66.87 293,87 81.23 4 17 3 1993.7 -34.03 57.7}

3346,62 -i4.O5 116,35 286.27 58,51 24 25 26 2746.6 -18.12 109,59

MID-O_W_SE EW_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 5281.6 ,SGR 499.0 $G3 J51.6 ST 1047.8 SR 440,2 55 249.8

RR7 .5935 RRF .586J RTF .8985 CRT .9822 CRS -.6696 CST -.76H8

S(,B 5305._ R_3 .0619 RI3 .8987 LSA 1149.9 MSA 171.5 SSA 49.2

SGI 5290.0 S_2 401.0 THA 3.23 ELI !134.O EL2 76.3 ALF 2_.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,

LAUNCH 0ATE MAR 5 1969

HELIOCENTRIC CONIC
RL 148.38 LAL .DO

RP 107.96 LAP -.94

RC 182,422 GL 6,87

PLANETOCENTRIC CONIC

C3 13.727 VHL _.70_

LNCH AZMTH LNCH TIN[

81.77 22 10 50
98.23 O 29 55

100.00 I 29 32
100,_ 2_ 53 53

llO.OO 4 7 24

liD.DO 23 32 31

FLIGHT TIE 174.00

0ISTkNCE 513.081

LOt. 164.25 VL 26.354 GAL 1,03 A2L 89.04 HCA 256.18 S#4A

LOP 60.42 VP 36.937 GAP 11.34 ATP _0,23 TAL 176.44 TAP

GP -16.28 ZAL 89.48 Z_P 161.92 ET$ 300.06 2Ag 131.02 ETE

ARRIVAL CATE AUG 26 1969

121.28 ECC .22413 INC .9631 Vl 30.028

72.61 RCA 94,10 APO 148.47 V2 35.102

194.36 ZAC 163.45 ETC 188.32 CLP-172.O3

0LA 29.39 RAL 72.58 RA0 6567.5 V[L 11.624 PTH 2.04 VHP

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TINE

3668.59 -22.41 144.02 295.53 70.47 23 11 58

3231.94 -22.40 111.96 295.53 70.46 1 23 47

3041.00 -25.83 99.00 296,72 74.41 2 20 13

3334.77 -19.07 118.17 294.12 66.53 24 49 28

2546.45 -33.60 63.25 298.47 83.33 4 49 50

3402.08 -12.06 119.41 290.28 57.77 24 29 13

OIFFERI[NTIAL CCRR1ECTICINS

TOE .5587 TRA .6521 TC3-6.9251 BAU 1.2718

ROE ,2810 RRA .0856 RC3 -.2633 FAU .02879

FOE .0988 rRA .5955 rC3-! .8160 BSP 17034

BOE ,6254 BRA .6577 Be3 6.9301 rSP -485

MID-COURt_ EXECUTION ACCURACY

SGT 5330.8 Sr_ 500.0 SG3 148.4

RRT .5825 RRF .5700 RTr ,9020

$66 5354.2 RZ3 .0510 R13 .9022

•%1 5338.8 862 405,8 THA 3.15

FLIGe4T TIME 176.00

0ISTANCE 518.669

LAUNCH DATE MAR 5 1969

7,875 OPA 3.31 RAP 70.18 £CC 1.2259

PO CST TIM INJ 2 LAT INJ 2 LONG

3068.6 -24.87 136.12
2631.9 -24.86 104.06

2441.0 -27.72 90.71

2734.8 -22.08 110.67
1946.3 -34,16 54.05

2802.1 -16.23 112,78

CRBIT DETERMINATION ACCURACY

ST 943.9 SR 436.9 SS 241.0

CRT .9309 CRS -.5237 CST -.7426

LSA 1047.2 MSA 202.9 SSA 45.9

ELI 1032.8 EL2 123.6 4Lr 24.13

ARRIVAL 0ATE AUG ?8 1969

LOL 164.25 VL 26.303 GAL 1.58 kZL 89.24 HCA 259.39 SMA 1213.98 ECC .22807 INC .7636 Vl 30.028

LOP 63.64 VP _6.912 GAP 11,66 A_ 90,14 TAL 114.65 TAP 74.04 REA 93.39 APO 148.58 V2 35.114

GP -15.70 ZAL 85.66 ZAP 162,76 £TS 298.57 ZAE 131.22 ETE 193.93 2AC 165.85 ETC 187,39 CLP-172.79

HELIOCENTRIC CONIC
RL 148.38 LAL .00

RP IO7.92 LAP -.75

RC 184.340 GL 3.35

PLANETO(:£NTRI( CONIC

C3 14.]47 VHL 3.761

LNCH AS'I4TH LNCH TIN[

90.00 23 49 6
90.00 23 23 41

]00.00 2 23 57

100,00 23 35 27

110.00 4 39 58

110.OO 23 33 56

OLA 28.28 RAL 77,09 RAO 6567.6 VEL 11.642 PTH 2.04 VHP 8.040 OPA
L-I TIME ;NJ LAT ;NJ L_ INJ RT AS(: INJ A;D4TH INJ TIME

3415.69 -L:w_.36 125.43 300.52 72.16 24 46 2

3498.11 -20.54 130,79 299.85 70.07 24 21 59

2929.0_ -27.64 91,17 302.06 78.14 3 12 46
3460.01 -15.30 125.76 297.61 64.12 24 33 7

2503.31 -33.g0 59._'Z 303.12 85.28 5 21 41

3458.49 -10.00 122,47 294.44 57.14 24 33 35

DIFFER1ENTIkL CORRECTIONS

TDE .4592 TRA .8949 TC3-6.7780 BAU 1.2829
ROE .28|8 RRA .0999 RC3 -.2530 rAu .02723

roe .0545 FRA .6457 rC3-1.6664 8SP 17222
BOE .5388 _A .9OO5 6C3 6.7827 FSP -476

6.33 RAP 72.40 £CC J.Z3Z8

CST TIN INJ 2 LAT INJ ? LONG

2813.7 -24.59 117,47

2898.1 -23.07 123.03
2329.0 -29.00 8Z,63

2060.0 -18.86 118.57

1903.3 -34.18 50.68

2858.5 -14.26 115.96

CI_BI70ETERMINATION ACCURACY

ST 853.5 SR 432.5 SS 241.2
CRT .BBI3, CR$ -.3545 CST -.7405

LSA 953.3 HSA 251.5 SSA 40.e

£L1 938.6 EL2 185.9 ALF 25.12

MI0-COURS_ EXECUTION ACCURACY

S6T 5374.4 5GR 500.4 $63 145.2

RRT .5720 RR_ .5555 RTr ,9053

86_ 5397.6 R23 .04L_ RI3 .9055
861 5382.0 SG2 409.9 THA 3.07

LAUNCH 0ATE NAR 5 1969

I-_LIOCENTRIC CONIC
RL 1=8.38 LAL .00 LCL 164.25 VL

RP 107.88 LAP -.56 LOP 66.85 VP

RE 186.236 GL 3.88 GP -15.18 ZAL

PLANETO(ENTRIC CONIC

C3 14.747 VHL 3._40 _LA 27,10 RAL

LNCH 4ZMTH LNCH TIME L-I TINE INJ LAT

90.00 1 10 35 3228.78 -25.69
90.00 22 41 20 3703.43 -15.27

100.00 3 7 18 2852.55 -28.59

IO0,00 23 27 18 3554.89 -12,61
II0.OO 5 11 27 2464.03 -34,07

110.00 23 39 39 3516.16 -7.85

DIFFER£NTIAL CCRR_CTIONS
TOE .3500 TRA 1.1529 TC3-6.5422 6AU 1.2907

_E ,2835 RR_ .1133 RC3 -.2392 rAu ,02558
FOE .0117 FRA .6970 FC3-1.5019 BSP 17318

_O£ ,4504 BRA 1.1587 6C3 6.5465 FSP -465

LAUNCH 0ATE MAR 5 1969

FLIGHT TIME 178.00 ARRIVAL CATE AUG 30 1969

DISTANCE 524.228

26.252 GAL 2.15 _?L 89.43 P_CA 262.61 S_A 1_.69 £(C .23236 INC .5681 VJ 30.0?8

36.887 GAP 12.00 ASP 90.07 TAL 17_.86 TAP 75.47 RCA 92.65 APO 148,73 V2 35.126

81.84 ?AP 163,53 ETS 296.87 ZAE 131,40 ETE 193.53 ?AC 168.25 ETC 186.63 CLP-173.55

81,50 RA_ 6567.6 VEL 11,668 PTH 2.05 vHp 8.220 OPA 7.27 RAP 74.66 ECC 1.2427

INJ LONG INJ RT A._C INJ AI_,4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

112.75 306.51 77.66 2 4 24 2628._ -27.13 J04.38
143.54 3(32.85 65.86 23 43 3 31_3.4 -18.40 136,27

85.69 307,12 80.88 3 54 50 2252.5 -29.56 77,0?

131.32 301,52 62.67 24 26 33 2954.9 -16,17 124.34

56.86 307.80 87.08 5 52 31 1864.0 -34,10 47,62

125.56 298.69 56.62 24 38 15 2916.2 -12.19 119.14

MID-CCURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5408.7 S6R 499.9 ,5G3 141.9 ST 794,7 SR 426.9 SS 250,4

RRT .5611RRF .5421RTF .9079 CRT .7525 CRS -.1851 CST -.7761

SGB 5431,8 R_3 .0358 R15 .9081 LSA 8_2.1 MSA 311.7 SSA 35,6

SGI 5416,0 $62 413.3 THA 2,99 ELI 864.3 EL2 258.5 ALF _4.33

I-_LIC_£NTRIC CONIC
RL 148.38 LAL .00

RP 107.85 LAP -.37

RC 188.109 GL 2.49

PLANETOCENTRIC CONIC

C3 15,545 VHL 3.943

LNC.H AZMTH LN_H TIME
90.00 I 57 52

90.00 22 26 10

1(30.00 3 45 44

I00.OO 23 23 0

110.O0 5 41 44
110.00 23 43

OIFrER_NTIAL CCRR_ETION$

TOE .2262 TRA 1.4L_31 TC3-6.2459 BAU 1.2988

ROE .2856 RRA .13]0 RC3 -._'Z42 rAU .02404

FOE -,0316 rR_ .7461 FC3-1.3390 8,%° 17471

BOE .3643 BRA 1.4262 BC3 6.2499 FSP -456

FLIGHT TIME 180.00 ARRIVAL DATE SEP I 1969

0ISTANCE 529.752

LOL 16_.25 VL 26.202 GAL 2.75 AZL 89.62 PiCA 265.83 5_4A 120.40 ECC .23704 INC .3752 VI _.028
LOP 70.07 VP _6.863 GAP 12._6 ASP 90.03 TAL 171.09 TAP 76.91 RCA 91.86 APO 148.94 V2 35.138

GP -14.71ZAL 78.06 ZAP 164.25 ETS 294.96 ZAE 131.57 ETE 193.17 ?AC 170.65 ETC 185.25 CLP-174.3_

OLA 25.88 RAL 83.78 RAO 6567.6 VEL J1_702 PtH

L-I TIME INJ LAT

3139.40 -215.84

_16,42 -12.02

2791.66 -29._7

_639.39 -9.92

2428,71 -34.16
3975.11 -5.63

2.06 VHP 8.414 0PA 8,12 RAP 76,96 ECC 1.2558

INJ LCNG INJ RT ASC INJ AI_tTM INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

t06.46 3II.69 80.61 2 50 1_ 2539.4 -27.86 97.95
I30.25 306.72 64.17 2_ 31 47 3216,4 -15.40 14_J"720

81.25 312.07 83.15 4 32 16 2191.7 -29.81 72,51

136.15 305.63 61.66 24 23 39 _039,4 -13.63 129.33

54.11 312.49 88.71 6 22 13 1828.7 -33.96 44.87

I28.68 303._2 56.23 24 43 4 2975.1 -10.O3 J22.35
MI0-C_S_ EXECUTION ACCURACY OR61T 0ETE_WINATION ACCURACY

S6T 5443.0 S6R 498.2 SG3 138.5 ST 776,8 SR 419.9 SS 266,0

RRT .5304 RRF .5291RTF .9111 CRT .5546 CRS -,0263 CST -.8388

5G_ 5465.7 R23 ,0296 R13 .911 _ LSA 843,8 MSA 370.9 SSA 31.2
S_I 5449.9 _2 415.3 THA 2.9(3 ELI 818.4 EL2 331 .6 ALF 20.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69p

LAUNCH DATE NAR 5 1969 FLIGHT TIE JB2,00 ARR|VAL GATE SEP 3 1969

HELIOCENTRIC GENIE D[$TAN(E 535.237

RL 148.38 LAL .DO LOL 164.25 VL 26.|52 GAL 3.37 AZL 89.82 HEA 269.05 5MA ]LM3.I? ECE .242]5 INC .J637 Vl 30.O28

RP 107.8I LAP -.18 LOP 73.29 VP 36.839 GAP |2.74 4ZP 9(3.00 TAL ]69.32 TAP 78.37 RCA 91.03 APO J49.2] VZ 35.150
RE 189.959 GL I .18 GP -|4.27 ZAL 74.35 ZAP J64.91 ETS 292.81 ZAE |3J .72 £TE ]92.83 ZAC ]73.05 £TC 183.02 ELP-J7§.O6

PLANE TOCENTR/C CONIC

C3 16.56; VHL 4.070 0LA 24.62 RAL 89.9(] RAD 6567.7 V£L J1.745 PTH 2.07 VHP 8.624 0PA 8.90 RAP 79.29 ECC J .2726
LNCH AZMTH LNCH T|NE L-I TIN[ INJ LAT INJ LONG INJ RT A,SC INJ AZNTH INJ TIE PC) EST TIM INJ 2 LATINJ 2 LONG

90,00 2 37 56 ]072.92 -27.49 JOJ.7J 316.70 82.91 3 29 9 247Z,9 -28.18 93.11

90.OO 22 20 56 3911.70 -9.13 |55.76 310.82 63.08 23 26 8 3311.7 -12,67 148.87

]DO.DO 4 20 50 2741.16 -29.52 77.54 316.95 85.07 5 6 3J 2J4J .2 -Z9.89 68.76

JOO.OO 23 20 43 3718.70 -7.32 140.61 509.85 60.94 24 22 42 3|18.7 -lI,15 133.90

]IO.OO 6 lO 42 2397.44 -34.|8 51.67 317.18 90.16 6 50 39 1797.4 -33.78 42.44
JlO.O0 23 47 21 3635,18 -3,35 |3|.83 307.40 55.96 24 47 56 ]035.2 -7.79 I25.56

DIFFERENTIAL CORR[CTION5 NI0-COURS[ EXECUTION ACCURACY OROIT DETERNINATICN ACCURACY

TOE .0910 TRA 1.7OO3 TC3-5.6_3 6AU I.]054 S_T 5472.7 _ 495.2 ,T_3 135.| ST 8J3.2 SR 41| .6 SS 287.0
ROE .2883 RRA .1471 RE3 -.Z077 FAU .0LP'Z54 RRT .5398 _ ;5164 RTF .9J45 CRT .3|89 CRS o1092 CST -.90|9

FOE -.0747 FRA .7949 FC3-|.|783 BSP 17618 S(_ 5495.| R_3 .0236 R13 .9J46 LSA 863.9 NSA 407.5 SSA 27.5

6OE .]023 _A J,7067 Be3 5.8960 FSP -446 S_J 5479.3 SG2 416,4 THA 2.81 ELI 826.7 EL2 383.7 ALF 11 .73

LALeACH DATE NAR 5 1969 FLIGHT TINE 184.00 ARRIVAL DATE 5EP fl ]969

H[L [C(ENTRI C CONIC

RL 148,38 LAL .OO LOL J64.25 VL

RP 107.78 LAP .O| LCP 76.52 VP

RE J91.786 GL -.04 GP -13.88 ZAL

PLANE TC(ENTRI C CONIC

C3 ]7.823 VHL 4.L_Z DLA
LNO4 A2'MTH LNCH T_IAE L-I T]I_

90.00 3 1_ 39 ]019.92

90.OO 22 16 34 3998.62

JOO.OO 4 53 13 2698.87

tOO.DO 23 19 4! 3794.91

110.00 6 38 13 2370.40

]10.00 23 51 I! 3696.J4
DIFFERENTIAL CORRECTIONS

TOE -.0539 TRA | .9947 TC3-5.4943 _AU | ._0_

ROC .29J9 RRA .J637 RE3 -.J897 rAU .02J05

FDE -.1162 FRA .8442 FC3-1.O224 8.SP 1774]
BOE .2969 _A 2.O014 BE3 5.4976 FSP -439

OISTANCE 540.677

26,104 GAL 4.O2 AZL 90.01 HEA 272.27 5_A |19.84 £CC .24772 IN( .DO00 VJ 30.028

_.8|5 GAP J3.15 AZP 90.0_ TAL 167.57 TAP 79.84 RCA 90.16 APO 149.53 V2 35.16]

70.74 ;rAP |65.52 ITS 290.43 ZAE J3J.86 £T£ 192._ 74C175.43 ETC ]76,57 CLP-175.82

23.3_, RAL 93.82 RAO 6567.7 VEL t|.799 PTH 2.09 VHP 8.650 OPA 9.60 RAP 81.65 ECC 1.2933
IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TII_ PO CST TIM INJ 2 LAT IN] 2 LONG

-27.87 97.88 321.60 84.79 4 3 fig 24J9.9 -28.30 89.24

-6.42 160.70 315.03 62.36 23 23 13 3398.6 -10.07 153.93

-29.73 74,4J 321.76 86.70 5 38 I2 2098.9 -29.87 65,61

-4.78 144.84 3|4.14 60.46 24 22 56 3J94.9 -8.68 138.22

-34.16 49.55 321.85 91.40 7 17 43 1770.4 -33.59 40.36

-J.02 135.01 3J1._0 55.83 24 52 47 ]O96.1 -5.50 128,79
MID-COURSE EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

.q{,T 5497,4 S_ 49J.J ,%3 131.8 ST 898.5 SR 402.8 SS 311.3

R_T .5289 RR_ .5043 RTF .9176 CRT .0993 CRS .2145 CST -.9469

5519.3 R23 .0191 R13 .9177 LSA 946.6 NSA 412.1 SSA 24.5

_1 5503.5 562 416.4 THA 2.72 ELI 899.6 EL2 400.3 ALF 3.18

LAUNCH OATE NAR 5 1969 FLIGHT TIN[ IB6,OO ARRIVAL GATE SEP 7 ]969

HELIOCENTRIC CONIC DISTANCE 546.066

RL 14B.38 LAL .00 LOt. 164.25 VL 26.056 GAL 4.71 AZL 90.20 HCA 275.50 5NA 1J9.57 ECC .25360 ]NC .19_9 Vl 30.028

RP ]07.75 LAP .20 LOP 79,74 VP 36.79! GAP 13.58 AZP 90.02 TAL 165.83 TAP 81,32 RCA _9.22 APO J49.92 VZ 35.|72

RC ]93.588 GL -I.18 GP -13.52 ZAL 67.26 ZAP J66.D7 £T5 287.80 ZAE 13].99 ETE 192.24 ZAE ]77.72 ETC 165.O7 CLP-J76.SB

PLAN[TO(ENTRI( CONIC

C3 ]9.363 VHL 4.400 DLA 22.08 RAL 97.55 RAO 6567.8 VEL ||.664 PTH Z.J0 VHP 9.095 DPA 10.23 RAP 84.03 ECC 1,3J_7

LNO_ AZNTH LNCH TIIA[ L-I TII4_ |NJ LAT IN] LONG |NJ RT AS_ |NJ A29HTH IN] T]N_ PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 3 46 5 2976._7 -28.10 94.75 326.43 86.34 4 35 41 2376.9 -28.31 86.09

90.00 22 13 52 4060.56 -3.81 165.3] 319.31 61.92 23 21 53 3480.6 -7.54 158,6]

JOO.OO 5 23 12 2663.71 -29.84 71.8] 326,52 68.07 6 7 36 2063.7 -29.78 63.00

]OO.OO 23 19 26 ]868.96 -2.29 148.9"2 3J8.46 60.19 24 23 55 3269.0 -6.24 J42.36

110.O0 7 4 12 2347.72 -34,11 47.78 326.50 92.45 7 43 20 1747.7 -33.39 3_.62
110.00 23 54 53 3757.71 1.34 138.LP'Z 3J6,20 55.84 24 57 33 3157.7 -3.16 J32.02

DIFFERENTIAL CCRREETION$ NI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
TOE -.2'055 TRA 2.3(371 TC3-5.O6JJ 8AU |.3J09 _T 5915.4 5GR 486.0 5_3 128.6 ST _0J7.5 SR 393.7 SS 337.0

ROE .2966 RRA .]807 RE3 -.J708 FAU .01936 RRT .5183 RRF .4931RTF .9209 CRT -.07J5 CRS .2932 CST -.9720

FOE -.15§8 FRA .8947 FC3 -.8744 8_ 17789 S(_ 5536.8 R_3 .0153 RJ3 .9210 LSA ]070.0 MSA 398.Z SSA Z2.0

8DE .3608 _RA 2.3|41 8C3 5.O640 FSP -428 _| 5521.2 5G2 4| 5.2 THA _.63 ELI 1018.0 EL2 392.5 ALF ] 78.14

LAUNCH DATE NAR 5 |9_9 FLIGHT TINE |88.00 _RRIVAL GATE SEP 9 1969

HELIC(ENTRIC CONIC DISTANCE 351.395

RL J48,38 LAL .(30 LQ. 164.25 VL 26.00_ GAL 5.44 AZL 90,39 HCA 278.72 SHA lj9.31 ECC .26045 INC .3932 V] _O,O2#

RP 107.71 LAP .39 LOP 82.97 VP 345.768 GAP 14.05 AZP g(3.06 TAL 164.1t TAP 82.83 RCA 98.23 APO 150.38 v2 35.182

RE 195.366 GL -2.21GP -J3.18 ZAL 63.93 ZAP 166.55 ET5284,92 ZAE 132.10 ETE 191.97 ZAC 178.94 ETC _3.84 CLP-J77.35

PLANETO_ENTR|C CONIC

C3 ZI .219 VHL 4.606 OLA 20.84 RAL 101_07 RAG 6567.9 VEL 1J.94J PTH 2.13 VHP 9.360 OPA |0.78 RAP 86.43 ECC 1.349_

LNO4 AZNTH LNCH TINE L-I TII_ _NJ LAT INJ LONG |NJ RT ASC INJ A_4TH |NJ TIN[ PO CST TIN INJ 2 LAT ZNJ 2 LONG
90.00 4 15 44 2942.07 -_8.L:_"Z 9_._1 331.J8 87.61 § 4 46 2342.1 -28.26 83.54

90.OO 22 12 13 4159.O5 -1.28 169.70 323.62 61.71 23 21 34 3559.0 -5.06 163.05

1(30.OO 5 50 57 2633.03 -29.88 69.68 331.23 89.19 6 34 52 Z035.O -29.67 60.8_

100.00 23 J9 43 3941.32 .17 152.89 322.81 60,11 24 25 25 3341.3 -3.81 146.36

JlO.OO 7 28 37 2329,47 -34.04 46.36 331.12 93.29 8 7 27 1729,5 -33.21 37.22

lJO.O0 0 2 29 3819.64 3.70 141.46 3213.61 55.99 1 6 8 3219.6 -.79 I35.25
DIFFERENTIAL CCRR_CTION$ NIO-CCUR,_ EXECUTION ACCUR_E_ ORBIT DETERNINATION ACCURACY

TOE -.3692 TRA 2,6323 TC3-4.6197 8AU 1.3112 SC,T 5531.6 SGR 479.4 SC.3 J25,4 ST 1154.0 SR 383.9 S5 363.3

ROE .]020 RRA .1976 RE3 -.15|9 FAU .O1814 RRT .5070 RRF .4815 RTT .9243 CRT -.2010 CR5 .3§59 CST -.9_52

rDE -.1932 FRA .9452 FC3 -.7402 8SP 17891 ,%_ 3552.4 R23 .0119 RJ3 .9244 LSA ]2J1,5 HSA 378.1 $$A 20 .J

8DE .4770 8RA 2.6399 8C3 4.6222 FSP -419 SGJ 5537.0 5G2 412.9 THA 2.53 ELI 1156,9 EL2 375.1 ALF 175.73
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES cVOL. 4. 1968-69

LAUNCH DATE MAR 5 |969

HELIOCENTRIC CONIC

RL 148,38 LAL .DO

RP 107.68 LAP .58

RE 197.1J8 GL -3.15

PLANE_TOCENTRIC CCI,,IIC

C3 23.437 VHL 4,84J

LN(Jd A?NTH LNCH TIME

90.00 4 42 $7

90.00 22 1! 23

100.00 6 16 38

IOO.O0 23 20 I'2

110.00 7 51 28

110,00 0 5 58

FLIGHT TD4[ 190.00

0ISTANCE 556.655

LOL 164.25 VL 25.962 GAL 6.20 _?L _:59 NCA 281.95 S_A

LC__ 86.20 VP 36,744 GAP 14o55 AZP 90,12 TAL 162.41 TAP
GP -12,88 ?AL 60.76 ZAP 166.98 ETS 281.79 2AE 132.19 ETE

ARR]V4L C4TE 5EP 1! 1969

119.05 ECC .26772 INC .5911 vl 30.028

84.36 RC4 87.t8 APO 150.92 v2 35.19Z

191.72 ?AC 177.05 E_C 30.78 CLP-178.12

DLA 19.62 R4L 104.37 RAD 6568,0 VEL 12.034 PTH 2.15 VHP

L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII_

2914.46 -28.29 9(1.19 335.86 88.62 5 31 31

4234.86 1.16 173.92 327.94 6|.?0 23 21 57
2612.35 -29,89 67.99 3}5,89 90.08 7 O 10

4012.21 2.57 156.78 321,16 60.21 24 27 15

2315.67 -33.98 45,29 335.72 93.92 8 50 3

3881.65 6.05 144,7Z 325.0D 56.29 1 IO 40

OIFFER_NTIAL CORRECTIONS MI0-CCURS_E_CUTION ACCURACY

T0E -.$412 TRA 2.9749 TC3-4.1753 BAU |.3089 5GT 5542,9 SGR 471.6 SG3 122.3

ROE .3084 RRA .2143 Re3 -.1334 FAU ,01678 RRT ,4953 RRF ,4699 RTr ,9281

FOE -.2336 FRA ,9965 FC3 -,6197 8SP 17985 _ 5562,9 R23 ,0089 RI3 .9281

80E .6229 8RA 2.9826 BC3 4,1774 FSP -411 $61 5547,9 $62 409.3 THA 2,43

9.648 0PA 11.27 RAP 88.84 ECC 1.3857

PO CST T|H INJ _ L4T |NJ 2 L(_41G

2314,5 -28,18 fli.53

3634.9 -2.63 167.30

2012.3 -29.56 59.20

34|2.2 -1.42 150.26

1715.7 -33.07 36.17

3281.7 1.58 138,49

ORBIT DETERt4INATIC_ ACCUR4CV

ST 1297,0 SR 373.9 SS 389.0

ERT -.2944 CRS .4040 CST -.9919
LSA J358.4 MSA 357.6 SSA 18.5

ELI 1102.0 EL_ 355,9 ALF 174,76

:LAUNCH DATE NAR 5 1969 FLIGHT TIE J92.00 4RRIVAL OATE SEP 13 1969

H£LIOCENTRIC CCNtC DISTANCE $61,834

RL 148.38 LAL .00 LOL 164,25 VL 25,916 GAL 7.01 AZL g0,79 HCA 285,18 S_J 118.80 ECC .27568 INC .7938 Vl _(3.028

RP IO7.66 LAP .77

RC 198.846 GC -4,00

PL4NETOCENTR|C CCNIC
C3 26.074 VHL 5.106

LNO"I A?NTH LNCH T|l_

90.00 5 7 56

90.00 22 11 1

100.00 6 AO 21

100.00 23 21 17

110,00 8 12 44

110,00 O 9 19

0IFFERI_NTI4L CORRECTIONS

TDE -.7175 TRA _,3&O4 TC3-3.7314 _AU I .5014

ROE .3161 RRA .2309 R(3 -.1150 FAU .01537

FOE -.2696 FRA 1.0508 FC3 -.5105 _SP 17966

BOE ,7841BRA 3,3484 8C_ 3,7332 FSP -399

LOP 89.43 VP 36.721 GAP 15.09 AZP 90.21 TAL 160.73 TAP 85.92 RCA 86.05 4PO 151.55 vz 35.201

GP -12.60 ZAL 57.76 ZAP 167.35 ET$ 278.40 ZAE J32.27 ETE 191,49 2AC 174.73 ETC 21,85 CLP-178.90

DLA 18,44 RAL 107,45 RAO 656_.| VEL 12,1A3 PTH 2,18 VHP 9,961 OPA 11.68 RAP 91,26 ECC I .4291

L-I TII,4E INJ LAT INJ LON_ |NJ RT ASC INJ A_4TH INJ TIM_ PC) CST TIM INJ 2 L4T /NJ 2 LC_G
2893,31 -28,31 08,65 340,49 89.39 5 56 9 2293.3 -28.10 79.9_

4308.45 3.53 178,04 332,27 61,89 23 22 49 3708.5 -.25 171.40

2595.28 -29.88 6(5,72? 340.49 g0,75 7 23 36 1995,3 -29.46 57.94

4081.72 4.91 160,61 331,51 60.48 24 29 18 3481,7 .94 154.07

2506._3 -33,94 44,56 340,_8 94,35 8 51 10 1706.2 -32.96 35.45

3943.53 8._8 148.00 329.38 56.74 I 15 2 3343.5 3.94 141.7_
NIO-COURS_. EXECUT_CN ACCURACY ORBIT 0[TERNINATION ACCUR4CY

SGT 5548.1 _GR 462.8 SG3 110.3 ST i437.4 _ 364.0 Ss 413.5

RRT .4833 RRF" .4589 RTF .931e CRT -.3593 CRS .4385 CST -.9953

SC._ 5567.3 R_3 .0070 R13 .9318 LSA 150i.5 MSA 339,2 SS4 17.1

_GI 5552.6 $62 404.8 THA 2.32 ELI 1443.7 EL2 338.2 ALF 174.50

L4UNCH 04TE _4R 5 J969

Ht[LIOCENTRIC C(_qIC

RL 148.38 LAL .00

RP 107.63 L4P .95

RE 200.549 GL -4.76

PLAN[TOC£NTR[C CONIC

C3 29.198 VHL 5.404

LNCH 4ZMTH LNCH TIf,4_

_0.00 5 30 51

90.00 22 11 1

100.00 7 2 13

I(30.00 23 22 21

110.00 8 32 29

110.OO O 12 30

FLIGHT TIM£ 194.00

DISTANCE 566.919

LOL 164.25 VL 25,871 GAL 7,87 AZL 91.00 HCA 288.41 5_A

LOP 92.66 VP 36.697 GAP 15.68 A?P 90.32 TAL 159.09 TAP

GP -12.3S ?4L 54.95 ZAP 167.65 ETS 274.76 7AE 132.34 gTg

CL4 17.32:R4L 110,33 RAD 6568.2 VEL 12.271 PTH 2,21 VHP

L-I ¢]M_ [NJ LAT INJ L_NG INJ RT ASC _NJ A_4TH |NJ TIHE

2878,05 -28.32 87,53 345.06 89,95 6 18 50
4380.04 5.82 182,06 336.59 62.24 23 24 1

2583.45 -79.87 65.84 345.04 91.21 7 45 16

4149.88 7.18 164,39 335.84 60.91 24 31 31

2501.04 -33.91 44.15 344._0 94.59 9 I0 50

4005.05 10.66 151.31 333.74 57,33 I 19 15

OIFFER1ENTIAL CO_R[CTIONS

TOE -.9069 TRA 3.7213 TC3-3.3112 8AU 1.2931

ROE .3245 RRA ,2465 RC3 -.0900 FAU .01408
r0£ -,3064 FRA 1.1053 re3 -,4176 BSP 18056

80E ,9632 8R4 3.7294 gC3 3,3127 FSP -391

I..AUNCPI OATIr MAR 5 1969

MIO-COURS£ EXECUTION ACCURACY

56T 5551.0 S6R 452.3 $63 116.4

RRT ,4699 RRF ,4465 RTF .9359

SC_ 5569,4 R_3 .D0_ RI3 .9359

•_I 5555.1SG2 3_.0 THA 2,20

FLIGHT _|NE 196.00

4RRIVAL C4TE 5EP 15 1969

118.55 ECC .28441 INC 1.0030 Vl 30.028

87.50 RCA 84,83 APO 152.27 v2 35.209

191.26 Z4C 172,37 ETC 18.40 CLP-179,69

10,303 0P4 12.04 R4P 93.69 ECC 1.4_05

PO CST TIM INJ 2 LAT INJ Z LONG

2278.I -28.02 78.88

3780.0 2.06 175.40

1983,5 -29._8 57.07

3549.9 3.25 157.81

1701.0 -32.90 35,06

3405,1 6.27 144.96

ORBIT OETERM_N4TION 4CCUR4CY

ST 1572.8 _ 353.8 SS 437.3

CRT -,4110 CRS .4688 CST -.9972
LS_ 1639.0 MSA 321,7 SSA 16.0

EL1 1579.8 £L2 321,I ALF 174,49

ARRIVAL 0ATE 5EP 17 i969

I'_LIOCENTRIC CONIC 0|STANCE 571,891

RL 148.38 L4L ,(30 LC_. 164.25 VL 25.827 GAL 8.79 AZL 91.22 HCA 291,65 S_IA 118.31 ECC .294DD INC 1.2202 Vl _D.OZ8

RP 107,60 LAP 1,J3 LCP 95,90 VP 36,674 GAP |6,_! AZP 90,45 TAL 157,48 TAP 89,13 RC_ 83,53 APO 153.09 V2 35.217

RE 202.227 GL -5.44 GP -12.!1 ZAL 52.32 ZAP 167.87 ETS 2?0.89 2AE 132.37 £TE 191,05 ZAC 170.01ETC 16.57 CLP 179.50

PLANETC_ENTRIC CONIC

C3 32.892 VHL 5.735 OLA 16._6 RAL 11_.00 RAO 65_.3 V1EL 12.420 PTH 2.24 W4P 10.676 OPA 12.32 RAP 96.11 £CC |.5413

LNC_ AZMTH LN_H T|I4[ L-_ TII4_ INJ L_T INJ LONG INJ RT AS_ INJ A2'NTH INJ TIM( PO CST TIM INJ 2 EAT INJ Z LONG
90.00 5 51 53 2_ -28,32 86,81 _49,57 90,32 6 39 41 2268,2 -27.97 78.16

90.00 .22 11 17 4449,76 8,01 186,01 340,90 62,75 23 25 27 _849.8 4,30 179,30

I00.00 7 22 _13 2576.51 -29.86 65.33 349.54 91.48 8 5 16 1976.5 -29.33 56.56

100.00 23 23 32 4216,66 9,38 168.14 340,17 61,49 24 33 48 3616,7 5.50 161 .50

110,(30 8 50 44 22_9.90 -_).90 44.06 349.29 94.64 9 29 4 1699.9 -32.89 34.9?

i10.00 0 15 32 4066,04 12.88 154,64 3_8,09 58,06 I 23 18 3466.0 8.56 148.20

OIFFER_NTIAL CORRECTIONS MID-C.CU_E EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY

TDE-1.104J TR_ 4,125J TC3-2,9116 _U 1,2/_08 S6T _49,_ _6R 440,7 $63 113,6 ST 1698,6 5R 343,6 SS 460.2

ROE .3341 RRA .2613 RC3 -.0821FAU .01281 RRT .4553 Rf_F ,4333 RTF .9401 CRT -.4503 CR5 .4932 CST -.9982

FOE -,3424 FRA 1,16_5 FC3 -,3372 B_P 181LPZ 568 5567,0 WZ3 .0035 R13 .9401 LSA J766,7 MSA 305.8 SSA 15.0
BOE 1.1535 _RA 4.1333 8C3 2.9128 FSP -383 SC.I 5553.2 SG2 392.1 THA 2.08 ELI 1705,8 EL2 ]05,5 ALF 174.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH DATE MAR 5 |_H59 FLIGHT TIME I_)8,00 ARRIVAL 0ATE SEP 19 1969

I'lL |OCENTRIC CONIC

RL 146,56 LAL .00

RP 107,56 LAP 1.31

RC 205.680 GL °6.04

PLAN| T(XENTR |C CONIC

C3 57.259 VNL 6.104

LNO4 AZNTH LNCH TIME
90.00 6 11 9

90.00 22 11 45

tO0.(30 ? 40 45

IO0.O0 23 Z4 46

ttO.OO 9 ? 59

riO.DO O IB Z9
o |FF[R_'NTIAL COR_EC T IONS

TOE-I.3114 TRA 4.SS42 TC5-2.5347 8AU 1.2630
ROE .5449 RRA .2746 RC3 -.0676 FAU .01156

rOE -.5750 FRA I.ZLP'_ rC3 -.2686 BSP J_l_I

60£ J ,3560 _A 4.5625 8C5 2.5556 FSP -375

DISTANCE 576.752

LOt. 164.25 VL 25.764 GAL 9.77 AZL 91.45 HCA 294.68 SNA II8.08 £CC .30457 INC 1.4475 vJ 30.025

LOP _).14 VP _.651 GAP 17.01 AZP gO.6l TAL 155,92 TAP _0,_O RCk 82,11 APO 154,04 V2 35.225

6P -11.90 ZAL 49.86 ZAP J68,05 ETS 266.6l ZAE 132.39 £TE 190.65 ZAC 167.66 £TC 15.44 CLP 175.67

OLA 15.25 RAL IJ5.47 RAO 656,8.5 VEL 12.595 PTH 2.28 VHP JI,066 OPA 12,55 RAP 98.53 ECC 1.6132

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ T_I4_ PO CST Tim INJ 2 LAT INJ 2 LONG
2863.25 o26.31 66.45 554.01 90.50 6 58 52 2263.2 -27.94 ?7.50

4517,65 10.J0 189.89 345.18 6_.41 23 27 2 3917.7 6.45 I_3.12

8574.09 -29.85 65,15 353.98 91.58 8 23 42 1974.1 -29.32 56.38

4262.03 !1.48 171.86 344.47 62.21 24 36 8 5682.0 T.67 165,14

2_02,57 -53,92 44.27 553.73 94.52 9 45 57 1702.6 -32.92 35.18

4126.51 15.02 157.99 342.41 58.93 J 27 lJ 35_6.3 10.79 151 .44

mIC-(OUR,_ EY_CUTION ACCURACY CR(3|T DETERt4|NATION ACCURACY

_:_C.,T5542.9 S(,R 427.9 SG3 II0.9 ST 1814.1 5R 333.5 SS 482.1
RRT ,4391 RRf .419l RTF .9446 CRT -.4820 CRS .5135 C$T -.9989

5Ce 5559,4 R23 .0026 R!3 .9446 LSA I884.1 MSA 291.2 SSA I4.1

5r,,l 5546.1 S(,2 3614.2 THA !.95 ELl 1821 .4 EL2 2"]I .0 ALF 174.f'I0

LAUNCH DATE MAR 5 1969 FLIGHT TIME L:_.l_] ARRIVAL CATE SEP 71 1969

HELIOCENTRIC _IC

RL 148._ LAL .(30 LOt. J64.25 VL

RP 107.56 LAP 1.49 LOP J02.37 vP

RC 205.508 GL -6.56 GP -11.70 ZAL
PLANET(X_ENTRIC CONIC

C3 42.426 VHL 6.5J5
LNO_ AZlWTH LNCM TIE

90.O0 6 2B 45

9O.OO 22 12 _13

100.(30 7 57 45

I(30.O0 23 26 2

JlO.OO g 25 4

liD.DO 0 21 7

OlFFEI_ENTIAL CCRRECTIONS

TDE-I.5230 7RA 5.0|46 TC3-2.I813 BAU J.2376

ROE .3570 RRA .2869 RE3 -.0542 FAU .01026

FDE -.4122 FRA 1.2876 rE3 -.?094 0SP 18090

BOE 1.5643 BRA 5.0228 BE3 2.1819 FSP -564

01STANCE 581.414

25.74? GAL I0.82 AZL 91.69 HCA 298.12 S_A 117,d5 ECC .31624 INC J.6571 Vl _;.O28

36.628 GAP 17,77 AlP 90.80 TAL 154,4| TAP 92.52 RCA _0.58 APO 155.12 V2 35.232

47.59 ZAP 168.10 ETS 262.54 ZAE 132.38 ETE 1_3,64 7AC !65.37 ETC !4.67 CLP 177.82

0LA 14.32 RAL 117.75 RAO 6568.6 VEL 1?.798 PTH 2.33 VHP 11.538 CPA J2.72 RAP 100.93 ECC 1.6982
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A5'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCeqC

2862.76 -28.31 86.41 358,39 90,5] 7 16 28 2262.d -27.94 77.77

4585.7? 12.09 193.75 349.44 64.20 23 2_ 43 3983.7 8.52 Id6.87

_575.81 -29,86 65.27 358.36 91,51 _ 40 39 1975,8 -79.33 56.51

4_45.90 13.48 175.54 348.74 63.06 24 3_ ?B 3745.9 9.76 168.73

2508.79 -33.95 44.75 35_.12 94.24 J0 1 32 1708,8 -32,99 35.65

4185.6_ 17.08 161.36 546.71 59.93 ! 30_,53 358_.7 12,95 154.68

MI0-COURS_ EXECUTION ACCURACY CRBIT CETERMINATION ACCURACY

S_T 5531.2 S_R 414.I SO3 JO_.3 ST J915.0 SR 323.6 55 502.9

RRT ,4216 RR'F ,404_ RTF .9491 CRT -.5064 CRS .5295 CST -.9993

S_8 5546,7 R?3 .{_24 R13 .949J LSA 19_6.8 MSA 775.1 SSA 13.3

5¢.,I 5533.9 S(12 375.3 THA I,_2 ELI !922._ EL_ 77_.0 ALF 175.O0

LAUNCH CATE MAR 5 1969 FLIGHT TIME ?0?.0O ARRIVAL CATE SIP 23 1969

HELIOCENTRIC CC_IC CISTANCE 5_5.906

RL t48.38 LAL .OO LL"_- 164,25 VL 25.701 GAL II.96 AZL 9J.94 HCA

RP IO7.54 LAP 1.66 LCO 1_5.6! VP 36.605 GAP 15.60 AZP 91.0! T_L

RC 207,111 GL -7.02 GP -11.57 7AL 45.49 ZAP I68.09 ETS 255.14 ZAE

PLAN_TOCENTRIC CONIC

C3 45.55? VHL 6.965 CLA 13.45 RAL 1|9,54 RAG 65_q.5 VEL J3,035 PTH

LNCH AZmTH LNCH TIME L-I TIME INJ LAT [NJ LONG [NJ RT ASC [NJ ATmTH INJ TIME

90.00 6 44 47 ?566.34 -28.31 86.67 2.69 90.38 7 32 34

90.00 22 13 0 4647.89 J3.96 197.52 353.66 65.1l ?3 30 ?d

IOO,OO 8 13 10 7581,31 -29,87 65.68 2.66 91.29 8 56 I?

IOO.OO ?3 77 18 4408.16 15.36 179.?0 35?.97 64.04 24 40 46

110,00 9 37 14 731_.27 -34.00 45.49 2.45 93._0 10 15 52

liD.DO 0 23 40 4243.96 !9.03 164.75 350.9fl 61,05 I 34 24

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE-1.7513 IRA 5.5006 TC3-1.8611 BAU 1,2083 .%T 5516,2 ._R 398.9 503 105.8

RCE .3703 RRA .?967 RC3 -.0426 FAU .00903 RRT .4008 RRF .3860 RTF .9538

FOE -.4481 FRA J.3553 FC3 -.1610 BS,P 1813I SC(3 5530.6 R"?3 .DO23 R13 ,9533

BOE I .790(] BRA 5.5056 Be3 I .8616 FSP °356 SGI 5510.5 $(,2 365.3 THA 1 ,67

301.35 SmA I17.63 ECC .32916 IN£

157.95 TAP 94.3| RCA 7_.91 APO

137.33 £TE 190.45 7AC 163._1ETC

1.941_ V] 3(].{37H

156.35 V? 35.735

14.17 CLP 176.95

?.3_ VHP J2.037 CPA !?.f13 RAP 103.37 ECC 1.7990

PO CST TIM INJ ? LAT INJ Z LONG

2266.3 -27.96 78.03

4047.9 10.49 190.56

1981.3 -29,37 56,91

3808.? 11.75 17_.28

]718.3 -33,10 36.37

3644.0 15.03 157.97

CR_IT 0ETERMINATION ACCURACY

ST 2006,5 5R 313.6 SS 524.1

CRT o.5296 CRS .5461 CST -.9995
LSA L_80.6 msA 265.1 ssA 12,6

ELI 2013.5 EL? 265.l ALF |75._

LAUNCH CATE MAR 5 1969 FLIGHT TIME L:_4.00 ARRIVAL CATE SEP 25 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .OO

RP J07.53 LAP 1,87

RC 2_8.690 GL -7,47

PLANETOCENTRIC CONIC

C3 55.838 VHL 7.473

LNCH AZMTH LNCH TIME

9O.O0 6 59 ?1

90.00 22 13 43

100.OO 8 27 13

1OO.00 ?3 28 33

110.00 9 50 9
110.O0 0 26 ?

DIFFERENTIAL CCRR1ECTIONS

10E-I,9910 TRA 6.O214 TC3-J.56.qJ BAU 1.1708

RCE .3849 RRA .3038 RC3 -.0324 FAU .00778

FOE -.4fl46 FRA 1.42_2 FC3 -.IL>06 BSP I8|52

BOE ?.0?79 BRA 6.O291 BC3 1.5684 FSP -34_

01STANCE 590.167

COL 164.25 VL 75.661 GAL 13,19 AZL 92,21 HCA 304.59 SMA !17.41 ECC ,34349 INC 2.?146 V! }(l.O?_

LOP 108.86 VP _6.5_2 GAP 19.52 AlP 91.26 TAL 151.57 TAP 96.16 RCA 77,0_ AP_ 157.74 V? 35.243

GP -11.35 7AL 43.57 ZAP 167.98 £TS ?53,62 ZAE 132.74 ETE 190.75 ZAC 160,74 ETC 13.70 CLP 176.03

0LA 12.65 RAL 121.76 RAe 6569.0 VEL 15.312 PTH ?.43 VHP 12.591 0PA 12.89 RAP 105.67 ECC 1.9190

Lo| TIME INJ LAT INJ LONG INJ RT ASC INJ A5'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

?873.57 -_8,32 87.20 6,90 90.12 7 47 15 2273.6 -?B.00 7_.55

4710,06 15.71 _01._4 357.83 66.13 ?3 32 13 4110.I 17,35 ]94.18

7590.21 -29.88 66.34 6.8fl 90.95 9 t0 ?3 199(].? -29,43 57,57

446.R.65 17.13 |82.82 357.16 63,|? ?4 43 1 3868.7 13,64 175.78

2350.69 -34.05 46,46 6,70 95.23 lO ?9 0 1730.7 -33.23 37,31
4300.94 L:_3.87 16,':1.15 555.21 62,29 ! 37 43 3700.9 17.00 161.16

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5496,5 S_R 382.7 SG3 103.3 ST 2'055.8 SR 303,7 SS 545,5

RRT .3768 R_ r ,3649 RTF .9585 CRT -.5506 CR$ .5617 CST -.9997

S_B 5509.8 R?3 .0025 RI3 .95_5 LSA 2162.5 HSA 25?.7 SSA ll.9

_1 5498.4 ,SG2 354.4 THA 1.51 ELI 2092.6 EL2 252.7 ALF 175.35



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,

LAUNC_ CATE MAR 5 1969

HELIOCENTRIC CONIC

RL 14_.38 LAL .00

RP |07.5J LAP |38

RC 2|0.244 GL -7.77

PLAN_.TOCENTR[C CONIC

C3 64.$40 VHL 8.O34

LNCH AZHTH LNCH T[M_

90.00 7 12 30

9O.00 2Z 14 28

I00.00 8 39 55

IOO.OO 23 29 45
II0,00 10 I 51

110.00 0 78 13

FLIGHT TIM£ 206.00 ARRIVAL CATE SEP 27 1969

01STANCE 594,J46

LOL 164,25 VL 25,6?2 GAL 14,53 AIL 97,51 HCA 307.83 SMA 117,21 ECC .35946

LOP II?,10 VP 36,559 GAP 20,55 AlP 91,54 TAL ISO.AH TAP 98,10 RCA 75,08

GP -11,i9 ZAL 41,82 ZAP 167,78 ETS 249,05 ZAE 132,11ETE 190,05 ZAC 158,50

INC 2.5098 Vl }0.078

APO 159.34 V? 35248

[TC 13,38 CLP 175.08

CLA 11.9! RAL 123.50 RAG 6569.? VEL 13.634 PTH 2.49 VHP 13.?09 0PA 12.90

L-I TIME INJ LAT INJ LONG INJ RT A._E INJ AZI4TH INJ TII.E PO CST TIM

2884.03 -28.32 87.97 11.430 89.7] 8 0 34 2?84.0

4770.09 17.33 204.91 1,93 67.25 23 33 58 4170.1

2602,14 -29.89 67.23 11.00 90,48 9 23 17 _2.1

4527.21 18.77 186.40 1.28 66.30 24 45 IZ 3927.2
2345.73 -34.10 47.63 10.87 92.54 I0 40 57 1745.7

4356.39 22,59 171.53 359.38 63.64 I 40 50 3756.4

MI0-COURSE-E_COTtON _(CORACY

S_T 5472,7 S_ 365,6 S_3 100,9

RRT ,3487 I_ ,3400 RTF ,9631

5(.,6 5484.9 R23 .0030 R13 .9632

$61 5474.Z 5G2 342.5 THA 1.34

RAP J07,98 ECC 2.0622
INJ ? LAT INJ ? LONG

-28.05 79.31

14.10 197.72

-29.50 58.45
15.41 I79.22

-33.37 38.46

18.86 164.38

01FFERENTIAL CCRRECTIONS

TCE-Z.Z442 TRA 6.5814 TC3-1,3019 BAU 1.1233

ROE .4017 RR_ .3078 RC3 -.007 FAU .00649

FOE -.52?0 FRA 1.5077 FC3 -.0870 BS_ 18150

BOE 2.2798 0RA 6,5&q6 BC3 1.3021 FSP -341

LAUNCH 0ATE MAR 5 1969 FLIGHT TIME 208.00

PELIC(ENTRIC CONIC

RL 148.38 LAL .00

RP 107.50 LAP 2.14

RE ?11.773 GL -8.07

PLANET(XENTRIC CONIC
C3 74.984 VHL 8.659

LN_ AZHTH LNCH TIN?

90.O0 7 24 17

9O.OO L_ 15 12
1(30.00 8 51 17

I430.00 23 30 53

110.00 10 12

110,00 0 30 14

OISTANCE 597.779

LOL 164.25 VL 25.585 GAL 15.99 AZL 92.83 HEA

LOP 115,34 VP 36.537 GAP 21.69 AZP 91,86 TAL

GP -11,05 ZAL 40.24 ZAP 167.46 £TS 244.46 Z/E

O_0i7 0ET{RMINATION ACCURACY

ST 2153.A SR ?94.0 SS 567.5
CRT -.5704 CR$ .5771 CST -.9998

LSA 2233.Z MSA ?40.7 SSA 11.3

ELI 2160.0 EL2 240.7 ALF 175.49

ARRIVAL 0ATE 5EP 29 1969

311.06 ,T_A I17.01 ECC ,37730 IN(: 2.8371 VI 30.O2:

149,09 TAP 1(30,15 RCA 72,86 APO 161.16 V? 35.252

131.93 ETE 189.84 2AC 156.31ETC 13.14 CLP 174.0_

0LA 11.25 RAL 125.07 RAO 6369.5 VEL 14.012 PTH 2.56 VHP 13.901 0N 12.87

L-I TIME INJ LAT INJ _ INJ RT J._ INJ AZMTH INJ 71ME PO CST TIN

2897.36 -28,31 88.94 14.99 89,25 8 12 34 2297.4

4877.75 18.81 L)08,49 5.94 68,43 23 35 40 4227.8

_616.76 -29.89 68,_2 15.00 89.91 9 34 54 7016.8

4383.59 20.78 189,91 5.31 67.55 24 47 16 3983.6

2363.08 -34.14 48.96 14.93 91.74 10 51 45 1763.1
4410.04 24.17 17430 3.47 65.06 | 43 44 5810.0

OIFFER[NTI4L CORRECTIONS

rOE-?,51?8 7RA 7,1857 TC}-I,0617 OAU 1,0645

ROE .4194 RRA .3077 RC3 -.0164 FAU .00512

FOE -,5610 FRA 1.5936 FC3 -.0591 BSP 18128

80£ 2.5(75 8RA 7.1973 BC3 1,0618 FSP -333

MIO-COURSIZ EXECUTION ACCURACY

SGT 5444.8 S(.,R 347.7 .%3 98,7

RRT .31_4 Rf_ ,3099 RTF .9677

•_,B 5455.9 R'?3 .003_ R13 .9677

S(,1 5445.9 SG2 329.9 THA 1.16

RAP 110.74 ECC 2,2340
INJ 2 LAT INJ 2 LONG

-28.11 80.28

15.71 701,18

-?9.59 59.53

17.O6 182.59

-33.53 39.79

Z0.61 167,57

ORBIT 0ETERMINATION ACCURACY

S7 2?09.6 SR 284.4 SS 590,6

CRT -,5900 CRS ,5929 CST -,9998

LSA ?293,4 MSA 229,0 SSA 10,6

ELI _2|6.0 £L2 2_8.9 ALF 175.61

LAUNCH DATE MAR 5 1969

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP 107.49 LAP 2.78

RC 21_.276 GL -8.32

PLANE TO(ENTRIC CONIC

C3 87.594 VHL 9.359

LNCH A_MTH LNCH TIN?

90,00 7 34 43

90.00 ?2 15 54

I00,00 9 1 L_E

1043.00 23 31 56

|10.00 10 21 41

FLIGHT TIW( 210,00 ARRIVAL CATE OCT I 1969 i

01STANCE 600,982

LOL 164.25 VL 25.549 GAL 17.61 ATL 93,19 HCA

LOP 118.59 VP 36.515 GAP 22.98 AlP 92.23 TAL

GP -10.91ZAL 38.84 ?AP 167.06 ETS 239,89 ?AE

314.30 SMA 116.82 ECC ,39730 INC 3.1879 v! 30.0?8

148.02 TAP i02.3i RCA 70.41 Also 163.23 v2 35.255

131.68 ETE 189.63 ZAC 154.17 ETC 12.95 CLP 173.01

0LA 10.66 RAL 126.A6 FAD 6569.7 VEL 14.455 PTH 2.63 VHP 14.6810PA 17.79 R4P 112.44 ECC 2.4416

L-I TIME INJ LAT INJ LONG INJ RT AK INJ A?NTH INJ TIM[ PO CST TIM INJ 2 LA T INJ 2 LONG

29!3.2! -28.29 90.10 18.83 88.66 8 2} 16 2313._ -28.17 81.44

4882.80 L;'0.15 211.97 9.83 69.67 23 37 17 4?82.8 17.70 204.54

2633.71 -79.88 69.58 18.86 89.24 9 45 16 2033.7 -29.67 60.7_

4637.53 21.64 193.33 9.23 68.86 24 49 13 4037,5 18.58 185,88

2382.41 -34.17 50.49 |8.86 90.85 II I 23 1782.4 -33.68 41.28

4461.60 23.61 178.21 7.45 66.55 I 46 24 3861.6 2?.2? 170,70

OIFFEIENTIAL CORR1ECTIONS

TOE-2.7957 TRA 7.8433 TC3 -.8445 8AU .9890

ROE .4397 RRA .}O27 RC3 -.0104 FAU .00361

FOE -.6012 FRA |.689_ FC3 -,0357 B_ 18012

BOE ?.8296 eRA 7.8491 e(3 .8445 FSP -324

LAUNCH DATE MAR 5 1969

HELIOCENTRIC CONIC

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,5_T 5412.8 _ 329.2 SG3 96.5 ST ?253.6 SR 275,1 SS 615.0

RRT ,2758 RRF ,27_7 RTF ,9722 CRT -,6093 CRS ,6089 CST -.9999

SGe 5422.8 R"_3 .0049 R13 .9722 LSA 2342.1MSA 217.6 SSA 10.0

S_I 5413.6 S(,2 316.4 THA .96 ELI 2259.9 EL? 217.5 ALF 175.71

FLICh_T TIME 212.00 ARRIVAL CATE OCT 3 1969

01STANCE 603,644

RL 1_8.38 LAL .00

RP 107.48 LAP 2.4?

RC 214.754 GL -8.53
PLANE TOEENTRIC CONIC

C3 107.927 VHL 10.145

LN04 AZHTH LN_H TIE

90.00 7 43 47
90.00 22 16 33 4934.91 21.34

I(30.00 9 lO 9 2652,70 -29.86

I00.00 23 32 52 4688.69 22.86

110.00 10 29 48 2403.44 -34.18
110.00 0 33 38 4510.72 26.90

01FFERENTI_L COPR'[CTION5

TOE-_.IOI6 TRA 8.5535 TC3 -.6524 8AU .8978
ROE ,4625 RRA ,7914 RC3 -.0058 FAU ,00199

FDE -.6451 FRA 1.7939 FC3 -.0168 8S.P 17986

BeE 3.1359 BRA 8.5S84 8C3 ,6575 FSP -318

LOL 16425 VL 25.515 GAL 19.40 AZL 93,59 H_A 317,53 _A 116.64 ECC .41981 INC

LCP 1_1.84 VP _.493 GAP 24.44 AzP 92.65 TAL 147,09 TAP 104.63 RC_ b'_.67 APO
GP -10.78 ZAL 37,61 ZAP 166.53 ETS 235.38 ZAE 131.35 ETE 189.40 ZAC 152.11 ETC

3.5854 vz 3[3,0?8

165.61 v2 35,258

12.80 CLP 171.87

0LA 10.14 RAL 127.68 RAO 65"?0.0 VEL 14.976 PTH 2.70 VHP 15.563 DPa 12.69 RAP 114.56 ECC 2.6939

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AA_qTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

2931,25 -28.25 91.42 22.50 88.00 8 32 38 2331.2 -28.23 82.75

715,33 13.56 70.94 23 38 48 4334.9 18.55 207.77

70.99 22.55 88.50 9 54 22 ?057.7 -29.75 62.19

196.63 12.99 70.20 24 51 1 4088.7 19.95 189.O6

52.13 22.62 89,88 II 9 52 1803.4 -33.82 42.91

181.44 11.29 68.07 1 48 49 3910.7 23.68 173.76

MIO-COUR_f. EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5(: 5376.1 _ 310.4 SG3 94.4 ST 2?88.5 5R 266,0 SS 642.]

RRT ._70 RRF .278! RTF .9764 EFT -.6303 CRS .6772 CST -.9999

5GO 5385.0 R23 ,00f_] R13 .9764 LSA 2382.8 MSA 206.0 SSA 9.5
S(,I 5376.6 562 302.2 THA .75 ELI 2294.7 EL2 205.9 ALF 175.78

?O9O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4, 1968-69

LAUNCH GATE MAR 5 1969 FLIGHT TIME ZJ4.DO ARRIVAL 0ATE OCT 5 ]969

HELIOCENTRIC CONIC DISTANCE 6(]5.624

RL ]4H.38 LAL .EEl LOL 164.75 VL 25,483 GAL 21.40 AZL 94.04 HCA

RP ]07,48 LAP 2.§5 LOP J25.09 VP }6.473 GAP 26.09 ATP 93.I3 TAL

RC 216.204 GL -8.70 GP -10.66 ZAL 36.57 ZAP 165.85 ET5 2}0.96 ZAE

PLANE TOCENTRIC CONIC
C3 IZI.716 VHL II.032 GLA 9.70 RAL 128.71 RAD 6570.3 VEL |5.59(3 PTH

320.77 SHA

J46.35 TAP

]}0.93 ETE

2.78 VHP |6.568 OPA 12.56

LNCH AZNTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| AZNTH IN| TIME PC) CST TIN

90.00 7 51 27 2951.2! -_8.20 92.88 25.96 87.28 8 40 38 235].2

90.00 ZZ 17 7 4983.69 22.39 218.52 IT.lO 72.Z0 23 40 1l 4383,7

JOG.DO 9 17 34 2673.45 -29.8! 72.53 26.04 67,69 10 2 8 2073,5

JOO.OO 2} 33 41 47}6.68 23.9] 199.8I 16.56 71.55 24 52 38 4J36.7

IlO.OO IO 36 41 2425.90 -34.17 53.89 26.L_0 88.84 11 17 7 |825.9

|TO.DO O 35 O 4557.OO 28.04 184.56 I4.94 69.60 I 50 57 3957,0

DIFFERENTIAL CCRRECTICNS . MI0-COURSE EXECUTION ACCURACY

TOE-3.4295 TRA 9.3293 TO3 -.4814 BAU .7834 ._.T 5335.0 S_R 29|.6 SG} 92.4

ROE .4885 RRA .2726 RE3 -.O025 FAU .00013 RRT .167! RRF .1713 RTF .9803

FOE -.6922 FRA 1.9108 FC3 -.OOO9 BSP 179_6 SEA3 5342.9 /_3 .[](371 RJ3 .9803

BGE 3.4641 BRA 9.3333 BC3 .48|4 FS_ -311 S_1 5335.2 ,_;2 287.5 THA .52

li6.47 ECC .44523 ]NC 4.0352 vI 30.02_

|07.12 RCA 64.62 APO 168,33 V2 35.259

|89.16 ZAC J50.|4 ETC 12,69 CLP 170.64

RAP 116.60 ECE 3.00}I

IN| 2 LATINJ 2 LONG

-28.28 84._!

19.75 2i0,84

-29._| 63.72

21,19 192,09

-33,95 44.65

25.00 |76.71

ORBIT DETERI41NATION ACCURACY

ST 2312,5 SR 257.3 SS 672.1
CRT -.6525 CRS .6471 CST -.9999

LSA 2414.| MSA 194.7 SSA 8.9

ELI 2318.6 EL2 194.5 ALF I75.82

LAUNCH DATE MAR 5 |969 FLIGHT TIME 216,00 ARRIVAL GATE OCT 7 1969

HELIOCENTRIC CONIC

RL 148.3B LAL .O0

RP ]07.47 LAP 2.67

RC 237.629 GL -8.84

PLANETOCENTRIC CONIC

C3 144.942 VHL 12.039
LNCH ATMTH LNCH TINE L-I TIME IN| LAT

90.00 7 57 39 2972.87 -28.12

90.00 22 17 35 5028.70 23.30

1OO.00 9 23 35 269_.75 -29.74

10{3.O0 23 34 21 4781.05 24.86

IlO,OO JO 42 |5 2449.57 -34.12

JIG.DO 0 36 6 4600.00 29.02

OIFFERENTIAL CORRECTIONS

TOE-3,782! TRA10.178! TC3 -.3305 BAU ,6404

ACE ,5183 RRA .2442 RC3 -.0003 FAU-.00206

FOE -.7436 FRA 2.04|8 FC3 .0123 8SP I7856

BGE 3.8175 BRAIO.18|O 8C3 .3305 FSP -}05

DISTANCE 606.733

LOI. 164.25 VL 25.453 GAL 23.65 A2'L 94.55 H_

LOP 128.34 VP 36.453 GAP 27._ AZP 93,69 TAL
GP -10.54 ZAL 35.73 ZAP I65.03 ETS LP'26.65 ZAE

324.00 SMA 116.32 ECC .47404 INC 4.5519 V! 30.028
|45.84 TAP 109._4 RCA 61.18 APO |7|.46 V2 35.260

I30.39 ETE I88.89 ZAC 148.27 ETC 12.62 CLP 169.30

DLA
IN| LONG IN| RT A._C IN| AZMTH IN| TIM[

94,46 Z9.18 86,49 8 47 J2

221.51 20.40 73.A4 23 41 24

7A.|8 29.29 86.83 10 8 3I

ZO2.78 19.88 72.84 24 54 2

55.74 29.54 87.75 Ii 23 4

187.52 18.36 71.09 I 52 46

MID-COURSE EXECUTION ACCURACY

SGT 3288.8 .SGR 273.3 ,%3 90.4
RRT .0932 RRF .|003 RTF .9839

St,,6 5295.9 R_3 .0083 RI3 ,9839

_Tw_I 5288.9 SC,2 272.1 THA .28

9.35 RAL 129.55 RA0 6570.6 VEL 16.318 PTH 2.86 VHP I7.719 OPA 12.41 RAP J18.51 ECC 3.3854
PO CST TIM IN| 2 LAT IN| 2 LONG

2372.9 -28.3! 85.80

4428.7 L_.SI 213.72

2095.8 -29.86 65.38

4IBI.1 22.27 19494

1849.6 -34.05 46.49

4000,0 26.17 179.50

ORBIT DETERHINATION ACCURACY

ST 2325.8 SR 249.2 SS 705.7

CRT -.6763 CRS .6690 CST -.9999

LSA 2436,3 MSA 183.4 SSA 8,3

ELI 233J.9 EL2 IB3.| ALF 175,83

LAUNCH GATE MAR 5 J969

HELIOCENTRIC CONIC

RL 148.38 LAL ,00

RP IO7.47 LAP 2.79

RE 219.026 GL -8,94

PLANE TOCENTRIC CONIC

C] 173,928 VHL 13,188

LNCH AZMTH LNCH TIME

90.00 8 2 J6

90,00 22 17 55

I(30.00 9 28 3

100.00 23 34 50

JlO,O0 IO 46 23
!!O.OO 0 36 54

FLIGHT TIME 718,00 ARRIVAL GATE OCT 9 1969

DISTANCE 606.720

LOL 164.25 VL 25.427 GAL 26.20 AZL 95,16 HCA 327,23 SMA 116,18 ECE .50676 INC 5.1558 V! 30,028

LOP 131.59 VP 36.435 GAP ](3.17 AZP 94.34 TAL J45.59 TAP 112.82 RCA 57.3| APO 175.06 V2 35.261

GP -|0.42 ZAL 35,11 ZAP 164.03 ETS 222.47 ZAE 129.72 ETE 188,59 ZAC 146.54 ETC 12,58 CLP 167,82

OLA 9.08 RAL 130.17 RAD 6570.9 VEL 17.I83 PTH 2.94 VHP 19.045 OPA 12.27 RAP J20.29 ECC 3,8624

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIN iN| 2 LAT IN| 2 LONG

2996.10 -28.01 96.t5 32.13 85.65 8 52 |2 2396.1 -28,32 87.50

5069.39 24.06 224.24 23.39 74.60 23 42 24 4469.4 21.72 216.36

2719.45 -29.64 75.94 32.27 85,91 |0 13 22 2ll9.4 -29.89 67.14

482|.27 25,64 Z05.52 22.90 74,07 24 55 |1 4221.3 23._0 197.56

2474.29 -34.03 57.66 32,60 86.61 II 27 38 J874.3 -34.|3 48.42

4639.20 29.86 190.27 2].47 72.53 | 54 14 4039,Z 27.1_ J82,10

DIFFERENTIAL CCRIECTION5 MI0-COL_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-4.1588 TRAII.II23 TC3 -.1973 BAU .4589 S&T 5238.0 _ 256.5 ,_ 88.7 ST 2327.2 SR 241.7 5S 743.5

ACE .5530 RRA .2040 RE3 .0008 FAU-.00474 RRT .0026 RRF .0120 RTF .9872 CRT -.7014 CRS .6925 CST -.9999

FOE -.7994 FRA 2.1903 FC3 .0236 B_P 17694 S(;B 5244.3 R_3 .0095 RJ3 ,9872 LSA 2449.0 MSA 172.3 5SA 7.7

_OE 4.| 954 (_A11.1142 BC3 .1973 F,_ -29_ ,_l 5238.0 ,_2 256.5 THA .01 ELI 2333.4 EL2 171 .9 ALF J75.81

LAUNCH DATE MAR 5 |9_9 FLIGHT TIME 220.00 ARRIVAL GATE OCT It 1969

HELIOCENTRIC CONIC DISTANCE 6(35.254
RL 148.38 LAL .00 LOt. |64.25 VL 25.404 GAL 29.12 AZL 95.88 HCA 330.46 SHA 116.07 ECC .5440| INC 5.8756 V| 30.028

RP 107.47 LAP 2.89 LCP 134._4 VP _.4|8 GAP 32.7I AZP 95,12 TAL 145.68 TAP 116.14 RCA 52.93 APO 179.2| V2 35.260

RE Z_3.396 GL -9,01 GP -10.29 ZAL 34.73 ZAP 162.83 ETS 216.42 ZAE 128.87 ETE J88.26 ZAC |44.97 ETC 12.58 CLP 166.18

PLANETOCENTRIC CONIC

C3 210.469 VHL 14.508 OLA 8.91 RAL I30.55 RAG 6571.2 VIEL I8.215 PTH 3.02 VHP L_.584 OPA 12,13 RAP 121.90 ECC 4.4638

LNGH AZNTH LN_H TIME LoI TIME IN| LAT IN| LONG IN| RT A,_ IN| AZMTH IN| TIME PO (ST TIN IN| 2 LATINJ 2 LONG

90.00 8 5 7 _O20.85 -27._7 97.94 34,74 84.76 8 55 28 24L>O,9 -28.30 89.31
90.00 22 18 4 5105,|4 24.69 226.68 26.O1 75.67 23 43 9 4505,J 22,48 218,70

1(3(3.OO 9 30 48 2744.50 -29.50 77.79 34,91 84.94 I0 16 33 2|44,5 -2_,89 69.00
100.00 23 35 4 4856.73 26._7 207.96 25.55 75.21 24 56 I 4256.7 23.99 |99,90

IIO.OO 10 48 56 2499,98 -33.91 59.66 35.35 85.43 ll _ 36 I900.O -34.J7 50.42

]10.00 0 37 21 4674.01 30.54 192.75 24.21 73.85 I 55 15 4074.0 28.03 184.46

DIFFERENTIAL CORRECTIONS NI0-COLMSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-4,5668 IRA|2,1337 TC3 -.0824 BAU .2317 S_T 5180.5 SGR 24|.9 SG3 87.0 ST 2317.4 SR 235.2 SS 786.9

ROE .5938 RRA .!487 RC3 .0009 FAU-.00802 RRT -.|079 RRF -.0966 RTF .9900 CRT -.7284 CRS .7185 CST -.9999

FOE -.8617 FRA 2.3577 FC3 .0330 BSP I7594 .S_B 5186.2 R23 -.0105 RI3 -.9900 LSA 2453.4 MSA 16j.4 SSA 7.2

BOE 4.6052 BRA12.|346 BC3 .0824 FSP -293 S&| 5180.6 SG2 240.5 THA 179.7! ELl 2323,8 EL2 160.7 ALF 175.75

_91



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69_

LAUNCH DATE MAR 6 1969 FLIGHT TIE 70,00 ARRIVAL DATE MAY l_ |969

HELIC(ENTRIC CONIC

RL 148.42 LAL .00

RP 108.64 LAP -.02

RE 66.131 GL -.08

PLANE T_ENTRIC CCNIC

C3 50.891 VHL 7.134

LNCH AZMTH LNCH TIME

90.00 0 29 17

9(3.00 I2 32 9

1130.00 I 50 47

10t3.00 13 53 20

llO.O0 g 59 2[

110.00 15 I J4

DISTANCE ?01,340

LOL 165.25 VL 28.805 GAL -17.88 AZL 90.02 HCA 91.50 SMA

LOP 256.75 VP 38.531 GAP -5,35 A?P 90.00 TAL 239.62 TAP

GP 24.01ZAL 164.24 TAP 4?,26 ETS 338,42 74E 151.33 ETE

1)_,44 E(( .23)78 INC .01_5 vJ 30.020

3)1.1_ RCA 106.0_ APO 170.81 V? 34._3

46.90 ZAC 117.47 ETC 150.40 CLP -42.01

DL4 .33 RAL .96 RA0 6568.9 VEL J3.124 PTH 2.40 VHP 5.583 OPA 33.00 RAP 22.82 ECC 1.8375

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A_WTH IN| TIME PO CST TIM IN| 2 L4T IN| 2 LONG

2456.94 -24.62 57.44 2_.60 104.46 1 10 14 1856.9 -22.39 49.48

5080.76 24.27 225.02 238.35 74.94 13 56 50 4480.8 21.96 217.tO

2194.07 -25.94 37.72 238.21 J05.39 2 27 21 1594.1 -23.58 29.72

4818.87 25.59 L;_35.35 237.94 74.DO 15 13 39 42J8.9 23.15 197.=0

1979.36 -29.53 20.20 236.99 J08.06 3 32 22 1379.4 -26.78 12.lO

46(]6.34 29.16 187.96 236.69 71.32 I6 I8 1 4006.3 26.34 179.92

DIFFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.1851 TRA -.4299 TC3 .1694 BAU .2056 S_T 447.0 _ 5_.8 S(..3 182.8 ST 181.3 SR 27_.0 SS 338.4

ROE -.3=75 RRA .3896 R(3 .2502 FAU .0765l RRT .0670 RRF' -.6447 RTF -.0903 CRT .57H CRS -.7659 CST -.956i

FOE -.8220 FRA -.9569 rC3-1.3016 BSP J243 S(,B 700.l R23 -.0436 R|3 -.6450 LS4 439.5 MSA 166.3 SSA 23.0

B0E .3675 BRA .5_0_ 8(3 .3021 FSP -5|J .f_l 54J .4 .f_2 443.8 THA 80.2'0 ELI 297.3 £L2 J36.0 ALF 63.01

LAUNCH DATE MAR 6 I969 FLIGHT TIME 72.00 ARRIVAL DATE MAY 17 1969

H£LIO(ENTRIC CONIC OISTANCE L_J7.977

RL 148.42 LAL .00 LOL 165.25 VL 28.845 GAL -12.75 AZL 90.21 MEA 94.67 SMA 13_.78 ECC .23090 INC .2090 V| IE}.O20
RP 108.67 LAP -._] LCP 259.92 VP 38.552 GAP -4.64 AZP 89.98 TAL 240.18 TAP 334.85 RCA 106.74 APO 170.d2 V2 34._73

RC 68.274 GL -.83 GP 25.42 ZAL 164.52 ZAP 51.59 ETS 340.56 ?AE 151.50 ETE 52.94 ZAC 115.69 ETC 150.66 CLP -46.54

PLAMETOCENTRIC CONIC
C'_ 49.935 VHL 7.066 0L4 -.48 RAL .98 RAO 65t5_._ VEL 13.088 PTH 2.39 VHP 5.317 0P4 33.72 RAP 20.76 ECC 1.8218
LN(H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG

90.00 0 35 _ 2427.I4 -24.09 55.41 237.97 105.34 ! I5 50 1827.I -21.76 47.52
gO.O0 J2 26 I5 5101.12 24.62 _26.40 2_8.34 75.55 13 5I J6 4501.I 22.39 218.44

I00.00 1 56 30 216fl.48 -25.4I 35.76 237.56 106.29 2 32 35 I565.5 -22.94 27.84

1{](3.O0 13 47 49 4838.02 25.94 206.66 237.95 74.60 15 8 27 4238.0 23.58 198.66

110.OO 3 4 I3 1953.47 -28.97 !8.39 236.29 J08.99 3 36 47 1353.5 -26.10 10.39

110.00 14 56 34 4622.79 29.52 189.ll 236.74 7J.92 J6 13 37 4022.8 26.76 JR.01

OIrFERENTIAL CORRECTIONS MIO-_SE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.1951 TRA -.4590 TC3 .1423 BAU .2119 SGT 451.7 S(_R 570.1 SG3 200.9 ST 193.8 SR 256.1 SS 36B.1

ROE -.2910 RRA .4064 RC3 ._837 FAU .08_87 RRT -.0J83 RRF -.6_83 RTF .0234 CRT .53|4 CRS -.7466 CST -.9517

rOE -.9349 FRA-J.0_k58 FC3-I.4367 8SP J325 S(.B 727.3 R"Z3 .0104 RI3 -.6_83 LSA 457.3 MSA 170.1 SS4 23.1

80E .3504 BRA ,613l BE3 .3173 FSP -570 5_j 570.3 S_2 451 .5 TH4 92.2_ ELI 285.4 £L2 147.3 ALF 59.0J

LAUNCH 0ATE MAR 6 1969 FLIGHT TIWE 74.00 ARRIVAL DATE MAY 19 1969

HELIOCENTRIC CONIC 0ISTANCE _IA,573

RL I48.42 LAL .00 LOL 165.25 VL 28.874 GAL -12.63 41L _.40 HE4 97.84 SM4 |39.03 ECC .27831 INC .3993 V! 30.0_0

RP 108.70 LAP -.40 LOP 263.09 VP 38.565 GAP -3.96 4?P 89.95 TAL 240.58 TAP 338.4_ R(4 107.2_ 4PO 170.77 V2 34.86?

RE 70.456 GL -1.6| GP 26.85 ZAL |64.67 ZAP 56.07 ETS 34_.74 ZAE |51.5! ETE 59.56 /AC 113.74 ETC 151.08 CLP -51.27

PLAN[TOCENTRIC CONIC

C) 49.052 VHL 7.0(14 DLA -1.28 RAL |.09 R40 6568.B V[L I3.054 PTH 2,38 VHP 5.0_9 0PA 34.37 RAP 18.47 ECC 1.8073

LNCH AZMTH LN_H TiME L-I TIME IN| LAT IN| LONG IN| RT AS,( IN| ATMTH IN| TIME PO CST TIM IN| 2 LAT IN| Z LONG

90.00 0 4! 43 _398.08 -23.56 53.45 237.48 106.1_ 1 2I 4| 1798.1 -2|.JI 45.63
90.00 IZ 2_ 49 5IZI.27 24.95 227.78 238.45 76.|6 13 46 Jl 452|.3 ?Z.8! 919.77

JOO.OO 2 2 28 2137.6| -24.87 33.81 237.05 107,15 2 38 6 1537.6 -22.2_ 26.07

10(3.OO 13 42 46 4856.98 26.28 ?07.97 _38.07 75.22 15 3 43 4257.0 23.99 199.9_

1_0.OO 3 9 21 1928.25 -28,40 J6.65 28.73 109.88 3 41 29 1328.2 -25.42 8.74

110.00 14 52 L_ 4639.10 29.86 190.26 236.90 72.52 16 9 41 4039.l 27.J8 182.10

0IFFERENTIAL CORRECTIONS MI0-COURSE £XECUTICN ACCURACY
TOE -.2094 TRA -.4935 TC3 .1084 BAU .2212 S.(,T 464.2 SCR 604.7 5_3 _19.1

ROE -.2614 RRA .4229 R(3 .3194 FAU .08918 RRT -.J253 R'Rf -.7282 RTF .I53l
FOE-I.O54| FRA'|.|II6 rc3-j.5739esP 1456 5GB 162.3 R'Z3 .0577 RI3 -.7286

802 .3349 BRA .6499 8C3 .3373 FSP -634 _:_I 6|I.I S(,2 455.7 THA 102.55

LAUNCH DATE MAR 6 |9(,9 FLIGHT TIME 76.00

HELIOCENTRIC CONIC 01STANCE L:_I .127

RL 148.42 LAL ._(] LCI. }65'_ VL 28.893 GAL -|2.50 AZL gO.Sg H_A I01,0l SHA 139.!8 ECC .22597

RP IO8.73 LAP _.58 LOP 266.26 VP 38.570 GAP -3.32 AZP 89.89 TAL 240.83 TAP 341.84 RCA 107.73

RC 72.672 GL -2.4I GP 28.30 ZAL I64.69 ZAP 60.66 ETS 344.99 ZAE 15|.27 ETE 66.6| 7AC 111.67

PLAN_TOCENTRIC CONIC
C3 48.224 VHL _.944 OLA -2.06 RAL I .}0 RAO 63_.8 VEL |3.02_ PTH 2.38 VHP 4.898 0PA 34._4

LNCH AZMTH LNCH TiE L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A?MTH IN| TIME PO CST TIM

90.00 0 48 2l 2369.53 -23.00 51.54 237.1_ 106.99 l 27 5l 1769.5

90.0-0 12 |5 _O 5141.32 25.27 229.|7 23_.66 76.79 J3 4J 31 4541.3

100.00 2 8 44 2l|0,_3 -24.30 32.03 236.67 I07.96 2 43 54 ISIO.Z

I(X}.O0 I3 38 8 4875.85 26.60 209._8 2_._0 75.83 |4 59 _4 4275.8

Jl0.00 3 !4 47 1903.49 -27.8| 14.96 235.30 110.72 3 46 30 1303.5

110.00 |4 48 35 4655.35 _.|8 J9|.4| 237.I7 73.J3 |6 6 10 4055.4

OIFFERENTIAL CORRECTIONS MIO-COt._SiE EXECUTION ACCURACY

TOE -.2303 TR4 -.535§ TC3 .0655 BAU .2334 SGT 4_9.7 .T,GR 640.8 .S(.3 236.2
ROE -.?300 RR4 .4371RC3 .35(>0 FAU .09493 RRT -.250I RR_ -.7628 RTF _2958

FOE-I.1708 FRA-|.|722 R(3-1,7043 05, ° |608 S(,B 806.5 R_3 .0929 R|3 -.7648

BOE .3254 BRA .6912 BE3 .3620 FSP -690 S_I 664.3 .SG2 457.4 THA |1|.28

ORBIT 0ETERMINATION ACCURACY

ST 209.8 SR 238,1 5s 39_,_

CRT ,4826 CRS -.7188 CST -.9482

LSA 479.0 MSA 172.7 SS4 23.1

ELI 274.4 EL_ 159,5 ALF 5_,35

ARRIVAL 0ATE MAY 21 1969

INC ._976 VJ 30.O_O

4PO 170.63 vz 34.853
ETC 151.65 CLP -56.1_

RAP 16,00 ECC 1,7936

IN| _ LAT IN| ? LONG

-20.46 43.79

23.20 221,1_
-21.62 Z4.26

?A.39 201.18

-24.74 7.14

27.58 I_3.19

ORBIT 0ETER_AINATION ACCURACY

ST 23|,7 ._R _19.0 SS 427.9

CRT .4283 CRS -.681! CST -.9468
LSA 504.0 MSA J73.8 SSA 23.0

ELl 269.7 EL2 170.0 ALF 41,23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH CAT.-[ MAR 6 1969 FLIGHT TIME 78.00 ARRTVAL GATE MAY 73 J969

HELIOCENTRIC CON J(

RL 148.4_ LAL .00

RP IO8.76 LAP -,77

RC 74.919 GL -3.24

PLANE TCCENTR I C CONIC

C} 47.44(] VHL 6.8_

LNCH ATMTH LN_H TIE

90.O0 0 55 19

90.00 12 11 17

]OO.OO 2 15 20

I00.00 13 3] 52

I]O.O0 ] 20 ]2

110.00 14 45 9

01STANCE 227.640

LOs. 165.25 VL 28,9(]2 GAL -12.]8 AZL 90.79 HCA I04.18 SMA

LOP 269,43 VP 38.569 GAP -2.71 A2P 89,81 TAL 240.93 TAP

GP 29.74 ?AL 164.58 ZAP 65.33 ETS }47,33 ZAE 150.73 ETE

139.26 ECC .2738Z INC .7898 vl 30.O?O

345.1! RE4 108.09 APO ]70.43 V2 34.844

73,9] ZAC 109.51ETC J52.37 (LP -61.26

0LA °2.84 RAL 1.59 RAO 6568.8 VEL 12.992 PTH 2.]7 VHP 4.742 OPA 35.43

L-I TIM{ INJ LAT INJ LONG INJ RT ASC INJ AS'MTH INJ TIME PO CST TIM

2341.22 -22.43 49.67 236.87 107.76 1 34 20 1741.2

5161.42 25,58 230.56 238.97 77.42 13 37 13 4561.4

2083.10 -23.72 _0._ 236.40 108,74 2 50 3 1483.1

4894.78 26.91 2J0.6| 238.63 76.46 |4 55 27 4294.8

1878.98 -27.21 13.31 234.99 111.54 3 51 51 1279.0

4671.66 }0.50 192.58 237.54 73,76 16 3 I 4071.7
OIFFERENTI4L CORR_ECTION$

TCE -.Z566 TRA -.5824 TC3 .O154 BAU .2498

ROE -.1958 RRA .4495 RE3 .393G4_AU .J0(318
FCE-J.Z877 FRA-|.ZSI3 FC3-1.8282 B,SP 1817

60E .3228 BRA .7357 8(3 .3939 FSP -750

MI0-CC_S_ EXECUTION ACEURACY

SGT 530.4 SGR 678.8 S63 252.3
ART -.3759 RRF -.7932 RTF .4318

•_B 861.4 R"23 .1158 RI3 -.7978

S_l 730.3 SG2 456.8 THA 118.23

RAP 13.37 ECC 1.7807

INJ 2 LAT INJ ? LONG

-19.79 41.99

23.59 222.45

-20.94 22.53

24.78 202.45

-24.04 5.58

27.97 184.30

ORBIT DETERt41NATION ACCURACY

ST _58.3 SR 198.5 $S 457.4

CRT .3595 CRS -.6271 CST -.9466

LSA 533.6 MSA 173.6 SSA 22.9

EL1 275.7 EL2 173.6 ALF 26.73

LAUNCH DATE MAR 6 1969 FLIC4.1T TIM{ 80.00 ARRIVAL DATE MAY 25 1969

H_LIC(ENTRIC CONIC

RL 148.42 LAL .00
RP 108.78 LAP -.95

RC 77.194 GL -4.JJ

PLANETOCENTRIC CONIC

C3 46.691 VHL 6,B33

LNCH AZMTH LNCH TIM{

gO.OO 1 2 40

90.00 12 6 52

100.00 2 22 19
IOO.OO 13 29 54

II0.00 3 26 40

110.00 14 42 2

DISTANCE 25A.112
LEt. 165.25 VL 28.903 GAL -12.26 AZL 90.99 PICA 107.34 5MA 139.26 ?CO .22183 INC .9926 Vl 30.020

LOP 272.59 VP 38.56! GAP -_.13 AZP 89.70 TAL 240.90 TAP 348.24 RCA 108.37 APO 170,16 V2 34.835

GP 3I .I 5 ZAL 164.35 ZAP 70.02 ET$ 349.77 ZAE I49.86 ETK 81.26 7AC I07.19 ETC 153,_| CLP -66.47

OLA -3.62 RAL 1.97 RA0 6568,7 VEL 12.964 PTH 2.36 VHP 4.621 0PA 35.82

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_TH INJ TIM{ PO (ST TIN

2312.89 -21.83 47.81 236.73 108.50 i 4J I3 1712,9
5181.77 23.87 231.96 239.39 78.07 13 33 14 4581.9

2055.96 -23.12 28.43 236.25 109.50 2 56 35 1456.0

4913.95 27.21 211.95 239.06 77,11 14 51 48 4313.9

1854.48 -26.59 11.68 234.79 112.32 3 57 35 1254.5

4688.18 30.8| 193.77 238.02 74.40 16 0 10 4088.2

OIFFERENTIAL CORRECTIONS

TOE -.Z905 TRA -.6355 TC3 -.0433 BAU .2699
ROE -.]608 RRA .4577 RE3 .4302 FAU .I0434

FOE-J.3943 FRA-l,248I FC3-I.9347 65P 2053

BOE .3321 BRA .7832 BE3 .4324 FSP -795

RAP 10.65 ECC 1.7684

INJ 2 LAT INJ 2 LONG

-19.10 40.20

23.97 223.82

-20,25 ZO.81

25.16 203.75

-23.33 4.04

28.36 185.42

ORBIT 0ETERHINATION ACCURACY
ST 291.6 SR 178.3 SS 484.4

CRT .2758 CR$ -,5544 CST -.9480

LSA _66.9 MSA I72.0 $$A 22.8

ELI 297.7 EL2 167.9 ALF 14.16

MI0-COURS£ EXECUTION ACCURACY

5GT 389.9 $GR 715.5 SG3 265,7

RRT -.4912 RRF -.8182 RTF .5519

SG8 927.2 R_3 .1319 RI3 -.8257

$_I B07.9 ,SG2 455.0 THA 124.22

LAUNCH 0ATE M4R 6 1969 FLIGHT TIM{ 82.00 ARRIVAL GATE MAY _T 1969

H[LIOCENTRIC CONIC

RL 148.4Z L4L .00

RP 108.81 LAP -1.13

RC 79.49} GL -5.02

PLANE TCX_ENTRIC CONIC

C3 45.970 VHL 6.780 OLA -4.41RAL

LNCH AZNTH LNCH TIM{ L-I TIM{ INJ LAT

90.00 ] lO 27 2284.27 -21.20
90.00 12 2 46 5202,59 26.16

10(3.O0 2 29 43 _28.55 -22.48

I(3(3.O0 13 26 II 4933.54 27.50

II0.00 3 33 12 1829;78 -25.94

110.00 14 39 11 4705.08 31.1!

DIFFERENTIAL CCRR£CTIONS

TOE -.3309 TRA -.6922 TC3 -,10_B BAU .2942

ROE -.1239 RRA .4627 RC3 .4661 FAU .I0757

FOE-I.4946 FRA-J.$590 FC3-2.0259 8SP 2343

BOE .3534 _A .8326 BC3 .4787 FSP -840

OISTANCE 240.543

LOL 165.25 VL 28.895 GAL -12.13 AZL 91.20 H(A 110.50 SMA 139.20 ECC .21996 INC 1.2023 Vl 30.020

LOP 275.76 VP 38.549 GAP -1,58 ATP 89.58 TAL 240.74 TAP 351.24 RCA 108.58 APO 169.82 v2 34,827

GP 32.51 ZAL 163.99 lAP 74.68 ET$ 352.34 _AE 148.65 ETE 88.39 ZAC 105.06 ETC 154.15 ELP -71.74

2.43 RAO 6568.7 VEL 12.936 PTH 2.36 VMP 4.532 0PA 36.14 RAP 7.90 ECC 1.7566

INJ LONG INJ RT Af,C INJ ATHTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

45.94 236.70 I09.23 I 48 31 1684.3 -18.38 38.40

233.43 239,91 78.75 13 29 Z9 4602.6 _4.34 225.24

26.64 236.20 110.23 3 3 31 J428.6 -19.53 19.J0

213.34 239,60 77.79 14 48 25 4333.5 _5.54 205.08

10.05 234.70 113.09 4 3 42 1229.8 -22.59 2.50

194.99 238,60 75.06 15 57 36 4105.1 28.75 186.59

MI0-COUR,_ EXECUTION ACCURACY C_BiT DETERMINaTiON ACCURACY

SGT 666.4 $GR 751.2 $63 277.0 ST 330.5 SR 158.6 $S 511,2

RRT -.5873 RRF -.8398 RTF .6479 ERT .1620 CR$ -.4492 CST -.9501
1004.2 R'23 .1426 RI3 -,8494 LSA 605.5 MSA I69.2 SSA 22.7

S_1 8_.8 ,S(,2 451.8 THA I29.23 ELI 331.7 EL2 155.9 ALF 5.71

LAUNCH DATE MAR 6 1969 FLIGHT TIM{ 84.00 ARRIVAL CAT? NAY 29 1969

HELIOCENTRIC CONIC

RL 148.42 LAL .OO

RP 108.83 LAP -1.30

RC 81.813 GL -5.98

PLANET(XENTRIC CONIC

C3 45.276 VHL 6,729 DLA -5.22 RAL

LNCH AZMTH LN(H TIM{ L-I TIN_ INJ LAT

90.00 I 18 44 _255.06 -20.53

90.00 11 58 50 5224.15 26,44

1_O.O0 2 37 37 L_OO.60 -21.81

100.00 13 22 38 4953.84 27.78

110.O0 3 40 I3 J_04.62 -25,26

110.00 14 36 32 4722.59 31.41

OIFFERENTIAL CORRECTIONS

TOE -.3792 TRA -.7524 T(3 -.1813 BAU .32J4

ROE -.0872 RRA .4619 RC3 .4990 FAU .I0937

FOE-I.5781 FRA-J,_443 FC3-_.0913 BSP 2653

6DE .3891 BRA .8829 8C3 .5309 FSP -86_

DISTANCE 246.936

LOL 165.25 VL _8,880 GAL -12.01 A_L 91.42 HCA 113,67 SMA 139.08 ECC .21819 INC 1.4208 VI 30,020

LCP 278.92 VP 38.531 GAP -1.05 A_P 89.43 TAL _40.46 TAP 354,12 RCA 108.73 APO 169.42 V2 34.820

GP 33,81 _AL |63,51 ZAP 79.26 ET$ 355,0I ZAE I47.J4 ETE 95,13 _AC I02.88 ETC I55.14 CLP -77.05

2.98 RAO 6568.7 VEL 12.909 PTH 2.35 VHP 4.475 0PA 36.38 RAP 5.17 ECC |.7451

_NJ LCN_ INJ RT A,_C INJ A_'MTH INJ T_M_ PC) (ST TIM INJ 2 LAT INJ 2 LONG
44.06 236.77 I09.94 I 56 19 1655.I -17.63 36.59

234.95 240.53 79.46 13 25 54 4624._ _4.71 126.T1

24.84 236.26 110.96 3 10 57 1400.6 -18.77 17.37

214.78 240.24 78,50 14 45 I_ 4353.8 _5.91 206.48

8.42 234.71 I13,84 4 IO I7 I204'6 -21.8_ .95
196.27 239.28 75.76 15 55 14 4122,6 29.14 187.80

MI0-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 760.0 SGR 782.7 SG3 284.7 ST 376.2 $R 14I .3 SS 535.0

RRT -.6623 RRF -.8571 RTF .7206 CRT .0180 CR$ -.3082 CST -.9529

S6B I09I.O R'23 .I517 R13 -.8680 LSA 648.0 MSA 165.5 SSA 2_.5

SGJ 994.7 ,_2 448.1 THA 133,73 ELI 376.3 EL2 141 ._ ALF .45
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH DATE MAR 6 1969 FLIGHT TIME 86.00 ARRIVAL DATE MAY 3! 1969

HELIOCENTRIC CONIC

RL 148.42 LAL ,DO

RP 108.85 LAP -1.47

RC 84.153 GL -6.99

PLANE TCK:ENTRIC CONIC

C3 44.608 VHL 6.679

LNCH ATMTH LN_CH TIME

gO.DO 1 27 37

90.00 11 54 59

100.00 13 19 12

I10.00 ] 47 45

110.00 14 34 1

0IFFERENTIAL CORRECTIONS

TOE -.4346 TRA -.8138 TC3 -.2588 BAU .3516

ROE -.0494 RRA .4570 RE3 .5297 FAU ,110(]3

FOE-I.6505 FRA-J.2J}2 FC3-2.1333 BS_° 30_8

BOE .4374 BRA .9333 Be3 ,5996 FSP -893

OISTANCE 253.290

LOL i65.25 VL 28.859 GAL -11.88 ATL 91,63 HCA 116.83 SMA 138.90 ECC .21651 INC 1.6501 V! 30,020

LOP 282,08 VP 38.509 GAP -.55 AZP 89.26 TAL 240.06 TAP 356.@9 RCA 108.82 4P¢ 168.97 V2 34.813

GP 35.05 ZAL 162.90 ZAP 83.71ETS 357.78 2AE 145.36 ETE 10J.33 2AC ]O0,?? £TC 156.17 CLP -82.}_

CLA -6.06 RAL 3.61 RAG 656_.7 VEL 12.883 PTH 2,35 VHP 4.449 DPA 36.59 RAP 2.53 ECC 1.7341

LoI TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2224.94 -19.8Z 42.14 236.95 110.63 2 4 42 |624.9 -16.83 34.74

5246,_0 26.71 236.55 241.26 80.22 13 22 26 4646.8 25.08 228.26

_97f.Sf -t_.lO 23._ 2._.42 211.68 ] _8 _7 1_71.8 -17.97 2_.60

4973.16 28.06 216.30 240.99 79.25 14 42 7 4375.2 26.29 207.95

1718.73 -24.53 6.75 234.83 114.58 4 17 24 1178.7 -21.01 3fl9.38

4740.99 31.71 197.62 240.08 76.5| 15 53 2 4141.0 29.53 189.O9

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_,T 866,8 SGR 81|.1 SG3 289.6 ST 428.3 SR 127.4 SS 558.4

RRT -.7192 RRF -.8720 RTF .7739 CRT -.l?I0 (RS -.1137 CST -.9560

._ 1187.1 R23 .1592 R13 -.8830 LSA 696.5 MSA 160.9 SSA 22.3

S_! 1101.1 S_2 443.7 THA 137.64 EL1 428.9 EL2 125.4 ALF 176.8Z

LAUNCH DATE MAR 6 1969 FLIGHT TIE 88.00 ARRIVAL DATE JUN 2 1969

MELIOCENTRIC CONIC

RL 148,42 LAL .00
RP lOB.B7 LAP -1,64

RE 86.508 GL -8.08

PLANETO(ENTRI( CONIC

C3 43.967 VHL 6.631

LNCH A2'MTH LNICH TIM_

90.00 1 37 12
90.00 11 51 8

100.O0 2 55 14

100.00 13 13 47

110.00 3 5_ 54

110.00 14 31 36

0IFFERENTIAL CORRECTIONS

TOE -,4977 TRA -.8753 TC3 -.3407 8AU .3834

ROE -.0121 _A .4460 RC3 .3363 FAU .109_8

FDE-I.7031FRA-1.1597 F(}-2.15|8 8SP 3375

, BO[ .4978 BRA .9823 Be3 .6523 FSP -902

1_K_.67 ECC .21489 INC 1.8924 vl 30.020

359.55 RCA 108.87 APO 168.47 v2 34.807

106.94 2AC 98.78 ET( 157,19 CLP -87.50

DISTANCE 259.608

LOL 163.25 VL 28.832 GAL -11.75 AZL 9t.89 HCA 119.99 5MA
LOP 285.25 VP 38.483 GAP -.08 AZP 69.05 TAL 239.57 TAP

GP 36.23 ?AL 162,17 ZAP 87.98 ETS .64 ZAE 143.38 ETE

DL_ -6.94 R_L 4,_ RAD 65_.7 VEL J_,BS_ PTH 2,34 VHP 4.A_O DP_ 36.75 RAP .P2 ECC J.7236
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME: PO CST TIM INJ 2 LAT INJ 2 LONG

2191.36 -19.03 40.15 237.24 111.35 2 l_ 46 1593,6 -15.98 32.82

5270.90 26.97 2_.27 242,11 81.04 13 18 $9 4670.9 25.46 229.93

1941.84 -.30.34 21.10 236.69 112.39 3 27 36 1341.8 -17.12 13.78

4997.83 28.34 217.93 241.85 80.07 14 39 3 4)97.9 26.67 209.52

1751.89 -23.76 3.05 235,06 11fl._3 4 23 6 11_1.9 -L_.I5 357.77

4760.37 32.01 199.07 241.00 77.32 15 30 57 4160.6 29.94 190.47

MID-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_T 984.7 SGR 8_3.7 SG3 290.9 ST 487.2 SR 119.0 S$ 579.3

RRT -.7609 RRF -.8842 RTF .812_ CRT -,386_ CRS .1214 EST --9591

5G_ 1290.2 R21 .1671RI3 -.8945 LSA ?49.9 MSA 155.7 SSA 22.0

S_I 1213,2 s_2 439.1 THA 141.20 ELI 489,5 EL2 109.2 ALF 174.32

LAUN(M D_TE MAR 6 1969

HELIOCENTRIC CONIC

RL 148.42 LAL .00

RP 108.89 LAP -I.80

RC 88.877 GL -9.25

PLAN_TOCENTRIC CONIC

C3 43.361VHL 6,58_

LNCH A_MTH LNCH TIME

90.00 1 47 37

gO.00 I1 47 10
100.00 3 5 10

100.00 13 12 18

_10.00 4 4 45

llO,OO 14 29 12

FLIGHT TIME: 90.00

01STANCE 265.8_

LOL 165.25 VL 28.800 GAL -11.61 AZL 92.15 HCA 123.14 SHA

LOP 288.41 VP 38.454 GAP .37 A_,P 88;82 TAL 238,97 TAP

GP 37.38 ZAL 161.31 ZAP 92.02 ETS 3.57 ZAE 141.24 ETE

DLA -7.86 RAL 5.14 RAD 6368.6 vEL i2.8_5 PTH 2.34 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2160,33 -18.22 38.09 2)7.64 112.06

5296.94 27.24 240.13 243.09 81.94

1910.34 -19.51 19.13 237.08 113.11

5022.37 28.61 219.70 242.85 80,96

1723.74 -22.9) 3.29 233.40 I16.07

4781.73 32.32 200.64 2A2.06 78.20

CIFFERENTIAL CORRECTIONS

TOE -.5684 TRA -.9352 TC3 -,4254 BAU .4J65

ROE .0254 RRA .4299 RE3 .3791FAU .J0735
FOE-I.7457 FRA-I.0904 FC3-2.1432 BSP 3764

80E .5690 BRA 1.0292 Be3 .7185 FSP -_03

LAUNCH DATE MAR 6 1_9

HELIOCENTRIC CONIC

RL 148.42 LAL .00 LOL 163,25 VL

RP 108.90 LAP -1.96 LOP 291.37 VP

RE 91.256 GL -10.52 GP

PLAN£TOCENTRIC CONIC

C3 42.797 VHL 6.542 OLA

MID-COURSE EXECUTION AECURACY

SGT lifO.5 SGR 851.3 S_3 289.0

RRT -.7916 RRF -.8942 RTF .8396
S(;B 1399.2 R_3 .1753 RI3 -.9(]33

S(,I 1330.1 ._2 434.2 TH_ 144.38

FLIGHT TINE 92,00

OlSTANCE 272.137
_,763 GAL -11.46 AZL 92.43 NCA 126,30 SMA

38,422 GAP ,80 A2P &B.56 TAL 238,29 TAP
38.30 2AL 160,31 ZAP 95._O ETS 6.58 Z_E 139.00 ETE

-8.83 RAL 6,04 RAO 6568.6 VEL 12.813 PTH 2.33 VHP

ARRIVAL DATE JUN 4 1969

138.40 ECC .21333 INC 2.1506 vi 30.020

2.12 RCA 108.88 APO 167.93 v2 34.80_

111.92 2AC 96.93 ETC 158.17 (LP -92.55

4.479 DPA 37.00 RAP _57.67 ECC 1.7136

INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2 23 37 1560.5 -15.07 30.83

13 15 27 4696.9 25,84 2_1.74

3 37 0 1510,3 -16.21 11.8_

14 36 1 4422.4 27.07 211.24

4 33 29 1123'7 -I9.24 356.09

15 48 54 4181.7 30.36 191.97

ORBIT OETERMIN_TIONACCURACY

ST 552.8 SR 117.7 55 599.1

CRT -.6033 CRS .3738 CST -.9621

LSA _19.5 MSA 150.3 SSA 21,7

ELI 557.3 EL2 93.1 ALr 17_.47

ARRIVAL DATE JUN 6 1969

1_.09 ECC .21182 INC 2.4280 Vl 30.020

4.59 RCA 108,84 APO 167.35 V2 34.797

116,30 2AC 95,25 ETC 159.09 CLP -97.42

4.533 OPA 37,27 RAP 355.49 ECC 1.7043

LNCH ATMTH LNCH TIWE L-I TIME INJ LAT
90,00 i 59 O 212_.37 -17.3_

9(3.00 11 43 0 3325.50 27.49
100.00 3 16 2 1876.86 -18.60

100.00 13 8 A0 5049.24 28.89

110.00 4 14 27 1693.93 -22.03

110.00 14 26 44 4804.94 32.63
OIFFERENTIAL CORRECTION5

TOE -.647! TRA -.9919 TC3 -.311_ BAU .4498

ROE t0623 RRA .4079 RE3 .5970 FAU .10418
FOE-1.7692 FRA-I.0045 FE3-2.1075 8SP 4152

8DE .650! 8RA 1.0723 BE3 .7861 FSP -888

INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

33.91 _3B._? 112.77 2 34 2_ 152_.4 -14.0_ 2_.73

242.J8 244.21 82.94 13 J] 46 4725.5 26.23 233.74
17.05 237,59 113.83 3 47 19 1276.9 -15,22 9,89

221,65 244.00 81.95 14 32 49 4449.2 27.47 213.14
1.44 2_3.86 116.83 4 42 41 1093.9 -18.25 354.35

202.38 243.28 79.19 13 46 49 4204.9 _0.79 193.64

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

f,GT 1241.7 5(.R 862.5 S(,3 283.9 ST 62$.4 SR 123.6 55 616.6

RRT -,8137 RRF -.9034 RTF .8392 CRT -.7757 CRS .5928 CST -.9650

5(.B 1511.8 R_ .1847 RI3 -.9098 LSA 874.8 NSA 144.7 SSA 2|.Z

• T,1 1449.5 _2 429.5 THA 147.30 ELI 632.8 ELZ 77.1 ALF 171.15

ZO94



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4. 1968-69)

LAUNCH DATE MAR 6 1969 FLIGHT TIE 94.00 ARRIVAL 0ATE JUN _ 1969

HELIOCENTRIC CONIC

RL 148.4? LAL .00

RP 108.97 L_P -2.11

RC 93.644 GL -11.90
PLANE TOCENTRIC CONIC

C3 42.289 VHL 6.503

LNCH AZMTH LNCH TIN_

90.00 ? 11 35

9O.O0 11 38 ?9

1OO.OO 3 28 !

100.00 13 4 43

110.00 4 ?5 B

110.O0 J4 ?4 6

0JSTANC£ 778.352

LOL 165.75 VL 28.722 GAL -II.]l AZL 92.73 HEA 179.45 SMA 137.75 ECC .21036

LCP 294.73 VP 38.387 GAP 1,21 AZP 88.27 TAL ?37,53 TAP 6.98 R(A J08.78

GP 39.64 ?AL J59.J6 ZAP 99.79 ETS 9.66 ?AE 136.70 ETE 120.11 IAC 93.73

0LA -9.92 RAL 7.05 RAO 6568.6 VEL 17.79] PTH ?.33 VHP 4.612 DPA 37.63
L-I TIN[ INJ LAT [NJ LONG INJ RT AS_ ZNJ A_'NTH |NJ T_NC PO CST TIN

?087.5§ -16.30 33,60 ?38.85 1J3.48 ? 46 ?? 1487.6

5357.30 ?7.74 ?44.47 745.51 84.06 J3 7 46 4757.3

1840.93 -17.60 14.86 238.25 114.56 3 58 42 1240.9
5079.16 29.15 ?23.84 245.33 83.07 14 29 23 4479.2

1667.09 -71.04 359.50 236.47 117.59 4 52 50 1062.1

4830.77 32.94 204.33 244.68 80.30 |5 44 37 4730.8
DIFFERENTIAL'CCRRECTICNS

rD£ -.7345 TRA-|.0443 TC3 -.5973 BAU .4834

ROE .1OO4 RRA .]8i9 Re3 .6117 FAU .10075

roE-J.7819 FRA -.9115 FC3-2.0527 8SP 4566

8DE .741] BRA 1.1119 8C3 .8550 FSP -87?

MI0-COURSE EXECUTION ACCURACY

`%T 1376.5 `%R 870.3 `%3 ?76,7
_T -.8_00 _ -.9115 RTF .El737

SGB 1678.6 R'Z3 .|946 R13 -.9149

•_1 1577.2 ,%2 425.0 THA 149.88

INC 2.7287 Vl 30.020

APO 166.73 V2 34.793

ETC 159.92 CLP-I02.J0

RAP 353.48 £CC 1,6960

INJ 2 LAT INJ 2 LONG
-J2.9_ 26.49

26.63 235.98

-14.]4 7.78

27.89 2J_.76

-17.1_ _52.50

31.75 195,51

ORBIT 0ETERNINATION ACCURACY

ST 705.6 SR 137.5 $5 6]4.7

CRT -._919 CRS .75_2 CST -.9678
LSA 948.5 HSA 139.4 SSA ?0.5

ELI 716.? £L2 61.2 ALF 170.07

LAUNCH DATE HAR 6 1969 FLIGHT TINE 96.00 ARRIVAL DATE JUN 10 1969

HELIOCENTRIC CONIC

RL 148.4_ LAL .00

RP 108.93 LAP -?.75

RE 96.038 GL -13.4|

PLAN[TOCENTRIC CONIC

C3 41.856 VHL 6.470

LNCH AZNTH LNCH TI_

90.00 ? 25 36

90.00 11 33 _6

100,OO 3 41 2_
I00.00 13 0 21

110.00 4 37 [3

110.00 14 21 l?

OISTANCE 784.536

LOC 165.25 VL _8.677 GAL -11.16 ATL 93.06 PICA J 3?.60 .S_4A 137.39 ECC .?0894

LOP ?97.89 VP 38,351 GAP 1.60 AZP 87.93 TAL ?36.68 TAP 9.79 RCA 108.68

GP 40.8? ZAL 157.85 ZAP 102.46 ET5 17.81 ZAE |34.35 ETE 173.39 ZAC 92,38

OLA -11.09 RAL 8.17 RAO 6568.6 V_EL 12.776 PTH ?,32 VHP 4.717 0PA 3_.17
L-! TIN? INJ LAT [NJ LCI_ [NJ RT A,_ INJ A?NTH [NJ TIHE PO CST T|M

2046.41 -15.16 31.11 239.71 114.L_3 ? 59 4? 1446.4

5393.24 27.96 747,08 247.00 85.35 13 3 19 4793.?

1_31.95 -16.48 17.50 239.08 115.30 4 II 24 12OI.9

5117.94 ?9.40 ?_6.37 ?46.85 84.35 14 ?5 34 4517.9

1627.73 -19.94 357.44 257.23 118.36 5 4 8 1077.7

4859.92 33.?5 206.55 246,29 81.58 15 4? I? 4?59.9
DIFFERENTIAL CORRECTIONS

TOE -.8317 TRA-I.0910 TC3 -.68_1BAU .5166

ROE .1393 RRA .3512 RC3 .6227 FAU .09557

FOE-I.78BO FRA -.8106 FC3-1.9758 85P 4992
BOE .8432 BRA 1.1461 BE3 .9737 FSP -849

HIO-CCX)RSC EX£(UTION ACCURACY

`%T 1515.6 _ 873.9 ,%3 ?67.4

RRT -.8418 RRF -.9189 RTF .8844

`%B 1747.7 _3 .L_057 R13 -.9188

,%1 1696.3 ,%2 471.0 THA 157.??

INC 3.0579 Vl ]0.020

APO 166.09 V? 34.7_9

ETC 160.66 CLP-106.56

RAP 351.64 ECC 1.68H8

INJ ? LAT INJ ? LONG

-11.77 ?4.07

77.07 238.54

-17.9] 5.50
78.3! 717.68

-16.00 ]50.54

31.7] 197.65

CR_IT DE T_RMZNATION ACCURACY
ST 794.0 SR 157.6 SS 65?.3

CRT -.9555 CRS .8644 CST -.9704
LSA 1030.6 NSA 114.7 SSA 19.7

ELI 808.? EL? "45.7 ALF 169.?]

LAUNCH DATE NAR 6 1969 FLIGHT TIN? 98.00 ARRIVAL C_TE JUN 12 1969

HEL|O([NTRIC CONIC

RL 148.42 LAL .DO

RP IO_.94 LAP -2.39

RC 98.436 GL -15.09

PLAN_TC_ENTRZC CONIC
C] 4|.52_ VHL 6.444

LNCH ATNTH LNCH T[I_

9o,_13- z 41 2]
90.00 11 27 ]9

100.00 ] 56 75

100.00 12 55 20
110.00 4 _O 18

110.00 14 17 54

DIFFERENTIAL CORRECTIC_S

TOE -.919] TRA-I.|300 TC3 -.76]? _AU .5483

ROE .17H1 RRA .]146 RC3 .6770 FAU ,08996
F0£-1.7791 FRA -.7006 FC3-1,8757 85P 539?

BDE .9560 BRA 1.17_0 BC] .9877 FSP -811

0IST_NCE 290.6_9

LOL 165.25 VL 2_.62_ GAL -lI.O0 AZL 93,47 HCA 135.76 5_A

LOP 301.05 VP _8._l? GAP J.97 A_P _7.55 TAL 2]5.77 TAP

GP 42.07 ?AL 156.37 ?AP 105.78 ETS 16.05 ZAE 131.96 £T£

136.99 £CC .20757 INC 3.4222 Vl ]0.020

11.52 RCA 108.56 APO 165.43 v2 ]4.787

I76.?? ZAC 91.18 ETC 16J.30 (LP-110.80

CLA -12.38 RAL 9.43 RAO 6568.6 VEL 17.763 PTH 2.32 VHP 4.84_ CPA 3_.76 RAP 349.91 ECC J.6_33

L-I TII4_ INJ LAT INJ LONG INJ RT ASC [NJ A_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ ? LONG

L_301.13 -13.88 ?8.40 ?40.77 114.9] 3 14 44 1401.1 -10.41 71.44

5434.49 78.15 ?50.08 ?48.7? 86.84 |? 5_ 1] 48]4.5 ?7.42 241.49

1759.17 -15.27 9.95 740.11 116.04 4 ?5 4? 1159.2 -11.59 ].04

5151.67 ?9.6] ?79.17 748.61 85.84 14 ?| I? 4551.7 ?8.74 ?_0.4_

1590.]1 -18.71 355.2] ?38.20 119.14 5 16 48 990.] -14.69 ]48.43

4893.30 33.56 209.11 748.17 83.07 15 39 28 4?93.3 32.2] 200.17

HI0-COJR,$E EY.ECUTION _CCURACY CRBIT DETE_INATIO'4 ACCURACY
,%T 1650.3 `%R 871.8 SC_3 ?55.6 ST 890.9 SR 181._ SS 668.2

RRT -.849_ RRF -.9_53 RTF .8920 CRT -.9848 CRS .9767 CST -.972_

SG8 1866.4 1_3 .7187 RI3 -.9714 LSA 1170.6 _SA 130.7 SSA 1_.6

S(,I 1819.0 ,%? 417.7 THA 154.]9 ELI 908.7 EL? 30.9 ALF 16_.62

LAUNCH DATE HAR 6 1969 FLIGHT TIME 100.0_ ARRIVAL DATE JUN 14 1969

PELIOCENTRIC CONIC 0ISTANC[ 296.814

RL 148,47 LAL .00 LOL 165.25 VL ?8.577 6AL -10.83 AZL 93.83 HCA 138,91 SHA I]6.5_ ECC .20673 INC 3._]00 VJ ]0.070

RP 10_.94 LAP -?.52 LOP 304.?2 VP _8._7_ GAP 2.33 AZP 87.11 TAL ?]4.78 TAP 13.69 RCA 10_.4| APO 164.75 V2 ]4.785

RC 1OO.837 GL -16.96 GP 43.45 ZAL 154.68 ZAP 107.74 ETS 19'_9 ZAE 179.55 ETE 178.6] ?AC 90.11ETC 16J._5 CLP-IIA.8_
PLANETO(ENTRIC CONIC

C] 41.3_5 VHL 6.4_80LA -13.81 RAL 10.83 RAO 6568.6 V£L 17.755 PTH 2.37 VHP 5.008 0PA 39.59 RAP 34d.28 ECC 1.6801

LNCH AZNTH LN(H T_N[ L-I T[14_ INJ LAT _NJ LONG _NJ RT A_ ]NJ A_NTH INJ TIH_ PO CST T|H INJ 2 LAT _NJ _ LONG
90.00 ? 59 24 1950.62 "12.41 25,4_ 74_.09 115.66 3 31 55 1350.6 -8.86 18.54

90.00 11 20 48 548_.59 _8._9 ?55.60 ?50.7? 88.60 I? 5_ 11 4887.6 27.79 24_.96

100.00 4 13 27 1711.69 -13.78 7.16 241.40 116.79 4 41 59 1111.7 -10.07 .33

100.00 12 49 26 5196.76 P9.80 _3_.51 _50.66 87.59 14 16 3 4596.6 79.15 223.77

110.00 5 5 £1 1549.15 -17,33 357.84 ?]9.41 119.93 5 31 IO 949.? -13.22 ]46.14

110.OO 14 14 ? 495_.06 ]3.84 ?I?.I0 _50.35 84.81 15 36 14 43]_.1 3_.75 20].03

DIFFERENTIAL CORRECTIONS MI0-COUR._E EY.,ECUTI(_N ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE-I.O609 TRA-J,1612 TC] -.840| _AU .5795 ,%T 1787.9 SGR 868.4 SG3 74_.9 ST 998.7 SR 711.4 SS 6_5.9

ROE .2199 RRA .2744 RC3 .6781FAU .05406 RRT -.8541RRF" -.9316 RTF .8981 CRT -.9957 CRS .962_ CST -.975_

FOE-I.7674 FR4 -.5919 FC3-1.7611 BSP 5821 ,%0 1987.6 R23 .7311 RJ3 -.9_37 LSA 1773,1 HSA 177.8 SSA 17.5

BOE 1.0815 8RA 1.1931 8C] 1.0489 FSP -775 ,%1 194].7 ,%? 415.4 THA 156.]? EL1 10_0.7 £L2 19.1 ALF 16_.09

2095



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-693

LAUNCH CAT? MAR 6 1969 rLIGMT TIME 102.00 ARRIVAL 0ATE JUN 16 1969

H£LIOCENTRIC CONIC

RL 148.42 LAL .DO

RP I08.95 LAP -2.64

RC 103.240 GL -19.D5

PLM,_TCX_ENTRIC CONIC

(3 41.316 VHL 6.428

LN(_ A_MTH LNCH TII¢_ "
90,00 } 2O 16

90.00 11 12 30

100.00 4 33 9

lO0.OO 1_ 4_ 17

"110.00 5 22 35

ii0.00 14 9 2O

OISTANCE 301.912

LOL 165.25 VL 28.523 GAL -I0.65 AZL 94.29 HCA 142.05 SMA 136.15 ?CO .2O495

LOP 307.38 VP 3B.231 GAP Z.67 A2P 86.61 TAL 233,74 TAP 15.79 RCA 108.25

GP 44.98 ZAL 152.75 ZAP 109.82 ET5 22.85 ZAE |27.09 ETE 130.69 ZAC 89.14

DLA -15.43 RAL 17.40 RAO 651_.6 V[L 12.755 PTH 2.32 VHP 5.?01 DP4 40.62

L-I TJW_. INJ LAT INJ LCNG INJ _T A_ ]NJ Az_MTH JNJ 7J_ PC) CST TJN

1893.45 -10.71 72,09 243.75 116.37 3 51 49 1293.5

5539.66 28.31 257,77 ?53.05 90.69 12 44 49 4939.7

1658.26 -t2.12 4.06 243.02 J17.54 5 0 47 1058.3
5250.09 29.89 236.48 253.06 89.67 14 9 47 4650,1

1503.41 -1_.76 350,23 240,93 1L_3,73 5 47 39 903.4

4977.70 34.06 215.64 252.91 86,90 15 32 18 4377,7

oIrF£R_NTIAL CORreCTIONS

r0E-I.1994 TRA-1.1812 TC3 -.90_(] 8AU .6086

ROE .2627 RRA ,2279 RC3 .6226 FAU .07759

FOE-1,7466 FRA -.4789 FC3-1.6257 8SP 6216

BOE 1.2268 BRA 1.2O30 BE3 1.1017 FSP -728

MIO-¢CURSE £gECUTION ACCURACY

$6T 1923.4 _ 860.1 $63 228.4

RRT -.B556 RRF -.9371RTF .9025

S_ 2107.0 R23 .2450 R13 -.9252

561 2065.8 $62 414.5 THA 158,14

INC 4.2927 V! 30.020

4PO 164.05 VZ 34.784

ETC 162.32 CLP-118.65

RAP 346.67 ECC 1.6800

INJ 2 L_T INJ 2 LON8
-7.08 15.29

28.11 249.11

-_.33 357.3Z

29,53 227.69

-II.57 343.63

33.26 206.49

ORBIT OETERNINATION ACCURACY
ST ||17.9 SR 2_3.7 SS 702.7

CRT -.9972 CR$ .9825 CST -.9775

LSA 1336.7 MS4 126.2 SSA 15.7

EL| 1144.0 EL2 17.9 ALF 167.73

LAUNCH DATE MAR 6 1969 rLIGt_T TIME 104.430 ARRIVAL OATE J_ 18 1969

EL IOCENTRI( CONIC

RL 148.42 LAL .00

RP 108.95 LAP -2.75

RC 105.643 GL -21,42
PLANETC_ENTRIC CONIC

C3 41.574 VHL 6.448

LNCH A_r_ LNC_ fINE

90.00 3 44 53

90.00 I ! 2 4
I00.00 4 56 16

I00.00 12 33 22

110.00 5 42 37

110.00 14 3 31

01STANCE }08.983

LOL 165.Z5 VL 28.467 G_L -I0.47 AZL 94,83 PICA 145.80 SHA 135,70 ECC .20370

LCP 310.54 VP _.189 GAP 2.99 &ZP 86.03 TAL 232.63 TAP 17,83 RCA 108.06

GP 46.73 ZAL 150,55 ZAP 111.49 ETS 26.47 ZAE 124.55 ETE 132.45 ZAC 88.24

DLA -17.26 RAL 14.18 RAO 65C_.6 V1EL 12.765 PTH 2.32 VHP 5.433 0PA 41.89
L-[ r[N_ rNJ LAr _NJ _ [NJ Rr A_ fNJ _2"f_tr_ _NJ r_f_lE PO CST _[M

1827.54 -8.69 18._O 245.86 I17,06 4 15 20 1227.5

5608.71 28.15 262.81 ?55.77 93.22 17 35 33 5008,7

1597,J8 -10.17 .58 _45.07 J18,_6 5 _? 53 997,2

5314.)0 29-82 24j._5 255.86 92.18 |4 1 56 4714.3
1452,00 -13.95 347.34 74_.85 J21.53 6 6 49 852.0

_03_.25 34.18 219.90 255.93 89.42 15 27 23 4432.2

INC 4.8256 Vl _.020

APO 163.35 v2 34.783

ETC 162.72 CLP-122.31

)IFFERENTIAL CORRECTIONS MI0-r,.OUR._ (XECUTION ACCURACY
70(-1.3583 7R_-I.1899 TC3 -.9685 B_U .6366 S6T _059.8 SGR 850,8 $63 213.3

ROE .3094 RR_ .1765 RC3 .6113 FAU .07092 RRT -,8549 RRF -.94_ RTF .9066

r0£-I.7248 FR_ -.3702 FC3-J,4769 BSP 6641 5t_ _78.6 R"d3 .2584 R13 -.976_
I_£ 1.3931 8RA I .2029 8C3 I .1453 FSP -682 SGJ 2189.6 $62 415.3 THA 159.79

RAP 345.00 ECC 1.6842
/NJ E LAF [NJ Z LONG

-4.99 11.57

28.30 254.15

-6.3J 353.91

29.80 232.44

-9.68 340.85

33.72 210,68
ORBIT 0£TEI_INATION ACCURACY

ST 1252,5 S_ Z_0.3 SS _._

CR? -.9944 ORS .9929 CST -.9798

LSA 1466.9 M5_ I76.0 8SA J4.0
ELl 1283.1 EL2 29.0 ALF 167.45

L4UNCH c_rc M4R 6 1969 rLIGH7 rIME 106.O0 ARRIVAL C&TE JUN _O 1969

HELICK_ENTRIC CONIC

RL 148.4_ L4L ,O0
RP 108.95 LAP -2.86

RC 108.045 GL -24.12

PLANE TC)_NTRIC CONIC

C3 4?i213 VHL 6.497

LNCH AZMTH LN_H TIME

_.OO 4 14 41

90,00 10 48 29

I00.00 5 24 O

1(30,00 12 21 51

llO.00 6 6 16

II0.00 13 56 4

01STANCE 315.028

LOL 165.25 VL 28.409 GAL -10.28 AZL 95.45 M_A 148.34 5_A 13_.25 EC( .2025D INC 5.449_ vJ 30.020

LOP 315.70 V_ 38.146 GAP 3.30 AZP 85.36 T4L _31.47 T_P 19t81 RC4 107.86 _PO 162.64 v2 34.783

GP 48,73 _AL 148.02 Z_P 112.71 ETS _0.27 7AE 12i.91ETE 133.99 Z_C 87,_6 ETC 163.09 CLP-125.83

CL4 -19,34 RAL 16.21 RA0 65_.6 VEL 12.79_ PTfl 2.33 VHP 5.715 0P4 43.40 R_P 343.19 ECC 1.6947

L-I TIME |NJ LAT INJ LONG INJ RT 45( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1749.60 -6.25 13.87 248.58 117.68 4 43 50 1149.6 -2.49 7.20

5694.34 ??'67 ?69.03 258.94 96.29 12 23 23 5094.3 28.75 _60.4!

1525.92 -7.85 356.56 247.7! 118,94 5 49 26 925.9 -3.93 349,97

5393.26 29.47 247.09 259.14 95.24 13 51 44 479].3 29.89 238.31

1393.48 -11.84 344.12 245.51 122.30 6 29 29 793.5 -7.49 337,72

_O_.46 34.10 225.07 259.51 _2.48 15 21 3 4498.5 34.07 215.8_

MI0-COURS_ EXECUTION ACCURACY ORBIT 0?TERMINATION 4CCURACY

S6T 2193.6 Sr_ 836.7 $63 196.9 ST J403.2 SR 317.9 SS 740.0

RRF -.8_05 RRr -.g46_ R_F .94199 CRT -.9_99 CRS .99T8 CSr -.9821

S_B 2347.7 R'_3 .2718 R13 -,9282 LSA 1612.8 MSA_ 127,4 55_ 12.1

5_I 2310,2 $62 418.1 THA 161.40 ELl 1438.1 £L2 43.9 4LF 167.35

CIFFERI[NTIAL CORRECTIONS

TOE-1.5455 TR_-1,1827 TC3-1.0129 B4U .6617

RC£ .35TT RR_ ._ITO Re3 .5904 FAU .06_7

roE-1.6965 KR_ -.2614 FC3-1.3098 BSP 7033
BOE 1.5863 BR_ 1.1884 8C3 1.17_5 FSP -6_9

LAUNO_ 047E MAR 6 1969 FLIGHT TIME I08,00 ARRIVAL CAT? JUN 22 1969

H_LI(X_ENTRIC CONIC

RL 148.42 LAL ,00
RP 108,94 L4P -2.95

RC 110.446 CL -77.21

PLANETOCENTR_C CONIC

C3 43.416 VHL 6,589

LNO-I A_MTH LNCH TIME
2O,00 4 5Z 8

gO.O0 10 29 45

100.00 5 58 17

J00.O0 12 6 17

110.00 6 34 48

110,00 13 46 16

0ISTANCE 321.049

LOL 165,25 VL 28.349 G_L -10.08 A?L 96.?0 HC4 151.48 5M_ 134.78 £CC .20135

LOP 316.87 VP 38.107 6_P 3.60 AZP 84.55 TAL 230.26 TAP 21.74 RCA 107.64
GP 51.05 _AL 145.09 ZAP 113,46 ETS _4.30 ZAE 119.10 ETE 135.39 ZAC 86.44

DL4 -21.72 RAL 18.56 Rk0 6568.6 VEL I_.837 PTH 2.34 VHP 6.062 DP_ 45.18

L-I TIME INJ LAT INJ LONG tNJ RT k,T_" INJ A._MTH INJ TIME PO (ST TIM

1653.69 -3.19 8.48 752.18 118.15 5 19 42 1053.7

5_04,41 26.59 276,91 262.58 100.10 12 6 29 5204.4

1440.18 -4.99 351.79 251.18 119.51 6 22 18 840.2

54_.16 28.63 254.39 267.96 98.99 13 37 50 4893.2
13_5.75 -9.35 340.49 _4B.51 123.03 6 56 53 725.8

5180.35 33.68 231.42 _63.75 96.22 15 12 36 4580,3

IN(: 6.1961 Vl 30.020

wIPO 161.92 v2 34.784

ETC 163.49 CLP-|29.29

0IFFERI[NTIAL CCRR[CTIONS

TOE-I.7726 TRA-I.1578 TC3-I,O_B O,tU .6848

ROE .4092 RR_ .0496 RC3 .5594 FAU ,05672

FOE-1.6679 FR_ -.1594 FC3-I.1310 BSP 7459

BOE 1.8192 8R_ 1.1588 BC3 1.1799 FSP -577

MI0-COUR_E EX£CUTION ACCURACY

.%T 23?9,0 _,R 819.9 $63 180.1

RRT -.8421 _ -.9487 RTF .9138

S6B 2469.1R23 .28)0 R13 -.930_

$61 2432.6 $62 423.4 THA 162.96

RAP 341,10 ECC 1,7145

INJ 2 LAT INJ 2 LONG

.60 I .85

27.72 268.42

-I.03 345,25

29.57 245.72
-4.94 334.15

34.17 222.21

ORBIT OETERMIN4TION 4CCURAC_
ST 1575.8 5R 356,8 $S 760.3

CRT -.9852 CRS ,9995 CST -.9844

LS4 1780.9 MSA t29.9 SS_ I0,?

EL] 1614.6 EL2 59.7 ALF 167.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69p

L&UNCH DATE NAR 6 1969 FLIGHT T|ME II0.00 ARKIVAL D_TE JUN 24 1969

HELIOCENTRIC CONIC OISTANCE 327.044

e_ 148.42 LAL .00 COL 165.25 VL 28,288 GkL -9.67 AZL 91.11HCk 154.61 S_A

RP 108.94 LAP -3.04 LOP 320.05 VP 38.058 GAP 3.88 AZP 83.57 TAL 229.00 TAP

RE 112.844 GL -30.76 GP 53.76 7AL 141.69 ZAP 113.68 ETS 38.64 ZAE II6.0B ETE
PLANETOCENTRI( CONIC

C3 45.4BZ VHL 6.744 0LA -Z4.46 RAL 21.31 RA0 6568.7 VEL 12.917 PTH 2._5 VHP

134,3! £CC .20024 INC 7.1098 vl 50.020

23.62 RCA 107.42 APO 161.21 V2 34.786
136.77 ZAC 85.41ETC 164.00 CLP-132.7B

LNCH AZMTH LNCH TII_ L-I TIN[ IN| LAT IN| LONG

90,00 5 42 36 1525.78 ,94 1.34 257.16 118.30 6 8 2

90.00 1O 1 15 667.6_ 24.36 309.5! 266.51 104.9l 10 12 23
IOO.00 6 42 53 1331.1_ -1.31 345.79 255.90 119.87 7 5 5

1OO.00 11 43 39 5625.57 26.85 265.83 267.28 103.65 13 17 24

110.00 7 IO 13 1245.45 -6.35 336.18 252.78 123.66 7 30 59

110.00 13 32 49 5284.04 32.64 239.33 268.72 100.78 15 0 53

0IFFERENTIAL CORR1ECTION5 MID-COUR,_E EXECUTION ACCURACY

TD[-2.054| TRA-1.1076 TC3-1.0375 8AU .7040 SGT 2464.2 _ 796.3 SG3 162.6

ROE .4602 RRA -.0295 RC3 .5139 FAU .04938 RRT -.8276 RRF -.9479 RTF .9185

FOE-1.636! FRA -.0623 FC3 -.9400 BSP 7883 _ 2589,7 R_3 .29|4 R13 -.93]0

BOE 2.1050 BRA 1.1080 BC3 I .1578 FSP -522 $61 2553.5 ._G2 431 .4 THA 164.58

6.50| 0PA 47.23 RAP _38.53 [CC 1.7485
IN| RT AS_ IN| AZNTH IN| TIME PC) CST TIM IN| 2 LAT IN| 2 LONG

925,B 4.7J _54.70

67,7 26.17 301.31

731.2 2.67 339.27

S025.6 28.46 255.40

645,4 -1.88 329.94

4684,0 33.7_ 230.28

ORBIT DETERNINATION A(CURACY

ST 1772.9 SR 391.7 SS 7_I.1

CRT -.9803 CR5 .9991 CST -.9867

LSA 1972.0 MSA 133.6 SSA 8.4

EL| 1814.1 EL2 75.7 ALF i67.76

LAUNCH OATE MAR 6 1969 FLIGHT TINE 112.00 ARRIVAL OATE JUN 26 1969

HELIOC£NTRIC CONIC

RL 148.42 LAL .00

RP 108.93 LAP -3.12

RC 115.239 GL -34.86

PLAN[ T_ENTR I C CONIC

C3 48.934 VHL 6.995

LNCH AZMTH LNCH TIM_
90.00 7 8 Z6"

gO.O0 9 I 39

100.00 7 47 59
I00.00 |1 4 48

110,(30 7 56 11

llO.00 13 13 5

DIFFER[NTIAL CORRIECTION$

TOE-2.4128 TRA-I.OZ{_ TC3 -._J87 BAU .7163

ROE .5016 RRA -.1253 RC3 .4488 FAU .041Bl

FOE-1.5991 FRA .0306 FC3 -.7397 B.SP 8_54

_OE 2.4644 BRA 1.0283 Be3 1.0949 FSP -460

OISTANC£ _33.013
LOL 165.25 VL 28.226 GAL -9.65 AZL 98.26 HCA 157.74 SMA

LOP 323.20 VP 38.0J4 GAP 4.J5 AZP 82.35 TAL 227.69 TAP

GP 56.91ZAL 137.73 ZAP 113.31 ETS 43.39 7AE 112.74 ETE

|33.83 £(C .19918 INC 8.2617 Vl 30.020

25.43 RCA 107.18 APO 160.49 V2 34,789

138.30 ZAC 84.18 ETC 164.78 (LP-136.45

OLA _27.58 RAL 24.60 RAO 6568.8 VEL I3.050 PTH 2.38 VHP 7.072 OPA 49.52 RAP 335.23 ECC 1.805_

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A_4TH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG

1299.38 8.15 348.62 265.00 117.21 7 30 6 699.4 11.73 341.77

930.72 18.69 326.69 269.91 111.67 9 17 I0 330.7 21.47 319.12

1171.59 4.09 337.03 262.79 119.64 B 7 30 571.6 8.00 330.45

5821.79 23.01 277.13 271.66 109.63 12 41 49 5221.8 25.47 269.20

1145.85 -2.56 330.95 258.66 124.10 B 15 17 545.8 1.93 ]24.75

5420.30 30.45 249.35 274.36 106,33 14 43 25 4820.3 32.39 240.67

MIO-COURSIE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
S_T 2597.5 SGR 759.3 SC,_ 144.2 ST 1996.8 SR 412.8 SS 800.5

RRT -.8011RRF -.9397 RTF .9241 CRT -.9742 CRS .9967 CST -.9890
SGe 2706.2 R_3 .2960 RI3 -.9367 LSA 2|86.2 M$A !_.1 SS_ 6.7

$61 2669.9 $62 442.1 THA 166.44 EL1 2037.0 ELI 91 .4 ALF 168.59

LAUNCH 0_TE NAR 6 1969

HELI_[NTRIC CONIC

RL 148.42 L_L .(30

RP 108.92 L_P -3.19

RE 117,6_0 GL -_9,57

PL4NETO_ENTRIC CONIC

C_ 54.747 VHL 7._99

LNC.H A_MTH LNCH T|14_
76,57 6 34 21

103,43 l0 7 4_

76.57 6 34 21

J03.43 10 7 43

110.OO 9 1 32

llO.O0 12 39 43

FLIGHT TIME 114.00 _RRIV_L CAT£ JUN 28 1969

DISTANCE 338.954

LGC 165.25 VL 28.163 GAL -9.43 _?L 99.77 HCA 160.86 SMA 133.35 ECC .19816 INC 9.7681 Vl 30.020

LOP 326.36 VP 37.970 _AP 4.40 AZP 80.76 TAL 226.34 TAP 27.20 R(* 106.93 APO 159.78 v2 34.79_

GP 60.59 ?A_ 133.1| Z_P 112.30 ETS 48,79 ZAE 108.99 ETE 140._0 ZAC 82.63 £TC 166.12 CLP-I40.6_

OLA -31.J0 RAL 28.61 RA0 6569.0 VEL J3.271 PTH 2.42 VHP 7.845 DP_ 51.96 RAP 3_0.80 ECC 1.9010

L-I TIM_ INJ LAT INJ LONG INJ RT A,_C |NJ Az_I4TH INJ TII4_ PO CST TIM |NJ 2 LATINJ 2 LONG

1485.74 14.04 5.48 274.09 118,04 6 59 7 885.7 11.68 358,49

800.12 14.06 314.86 274.10 118.03 |O 21 3 200.1 17.70 307.87

1485.74 14.04 5.48 274.09 1|8.04 6 59 7 885.7 17.68 350,49

800.12 I4.D6 314.86 274.10 118.03 IO 21 3 L_)O.I 17.70 307.87

1007,16 2.74 323.71 267.23 124.09 9 18 19 407.2 7.19 317,46

5614174 25.97 262.66 280.14 113.05 14 13 18 5014.7 28.86 254.69

O[FFERENTIAL CORRECTIONS HI0-C_URSE E_CUTtON ACCURACY
TOE-E.8916 TRA -.8819 TC3 -.9146 BAU .7202 SGT 2735.3 SGR 703.4 SG3 125.8

ROE .5148 RRA -.2406 RC3 .36_0 FAU .03431 RRT -.7516 RRF -.914J RTF .9326
F02-1.5628 FRA .1144 FC3 -.5425 BSP 8671 56_ 2824.3 R_3 .2928 R13 -.9426

80E 2.9370 BRA .914| BC3 .9840 FSP -402 SGI 2787.3 SG2 455.3 THA 168.76

LAUNCH OAT[ MAR 6 1_9 FLIGHT TIME 116.00

HELIOCENTRIC CCNIC OISTANC_ 344.861

RL 148.42 LAL .00 LCL 165.25 VL 2B.O_l_ GAL -9,19 AZL 101.83 PiCA 163.96 S_A

RP 108.91 LAP -3.25 LOP 329._3 VP 37.9"_6 GAP 4.64 AZP 78161 TAL 224.94 TAP
RC 1_0.015 GL -44.9| GP 64.87 ZAL 127.75 ZAP 110._9 ETs 55,35 ZAE 104.67 ETE

PLANETOCENTRIC CONIC

C3 64,913 VHL 8.057 OLA -34.94 RAL 33.6| RAO 6569.2 VIEL 1_.648 PTH 2.49 VHP

LNCH AZMTH LNCH TIt4_ L-I TIME IN_ LAT INJ LONG INJ'RT ASC INJ AZt4TH INJ T|t_

r;8.61 6 3 II 1685.32 14,12 20._ 282._0 122.30 6 31 17

111.39 II 18 47 683.53 14.13 30_.94 282.51 122.30 11 30 10

68.61 6 3 11 1685.32 14.12 20._ 282._0 122.30 6 31 17

111.39 11 18 47 683,53 14.13 30_.94 282.51 122.30 11 30 I0

68.61 6 3 11 1685.32 14.12 20.86 282._0 122._0 6 3J 17

111.39 11 18 47 6#3.53 14.13 305.94 282.51 122.30 II 30 10

OIFFEI_ENTIAL _CT|ONS MID-CGUR._E E_ECUT|ON ACCURACY
7DE-3.5518 TRA -.6527 TC3 -.7731BAU .7061 SGT 2872.7 SGR 610.6 ,%3 107.2

ROE .4367 RRA -._812 RC3 .2537 FAU .02678 ART -.6307 RRF -.8289 RTF .9444

FOE-I.5276 FRA .19_0 FC3 -.3572 8.t.P _34 SG8 2936.9R23 .2794 RI3 -.9fl09

80£ 3.5786 _RA .7559 BC3 .8137 FSP -340 561 2899.1 562 469.5 THA | 72.16

ORBIT 0ETERNINATION ACCURACY

ST 2252.2 SR 404.3 SS P20,7

CRT -.9639 CRS .9905 C$T -.9913

LSA 2426.8 MSA 142.7 SSA 5.2

ELI 2285.7 EL2 |06.1JLF 170.16

. ARRIVAL GATE JUN 30 1969

132.87 ECC .19716 INC11.8337 Vl 30.020

28.89 RCA 106.68 APO 159.07 V2 34.796

143.40 ZAC 80.59 ETC I68.63 CLP-145.92

8.945 DPA 54.38 RAP 324.68 ECC 2.0683

PC) CST TIM INJ 2 LATINJ 2 LONG

10_5.3 18.28 14.16

83.5 18.29 _99._4

1085.3 18.28 14.16

83.5 18.29 299.24

I085.3 18.28 14.16

83.5 18.29 299.24

ORBIT DETERI4INATION ACCURACY
ST 2531.8 SR 326.2 $5 840.6

CRT -.9299 CRS .9654 CST -.9936

LSA 2683.6 NSA 146.9 SSA 4,0
ELI 2550.0 EL2 119.2 ALF 173.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH 0ATE NAR 6 1969 FLIGHT TIME IIEI.O0 ARRIVAL 0ATE JUL 2 1969

HEL]OCENTR|C C(_4I( 0ISTAN_[ 350.723

eL 148.42 LAL .OO LOL i65.25 VL 28.034 GAL "6.94 ATL 104.85 HCA 167.03 S_4A 132.39 EC( .19616 IN(14.8536 V] 30.020

RP |08.89 LAP -3._0 LOP 332.70 VP 37.882 GAP 4.87 AZP 75.51 TAL 223.46 TAP 30.51 RCA i06.42 APO 158.36 V2 34.600

R( 122.394 GL -50.76 GP 69.75 ZAL 121.59 ZAP 108.13 ET$ 64.37 ZAE 99.54 ETE 149.02 ZA( 77.80 £TC 17].73 (LP-154.04

PLANE TOCENTR IC C(_ql; C

C3 84.010 VHL 9.166 OLA -38.85 RAL 39.97 RAO 6569.6 VEL |4._50 PTH 2.61 VHP I0.613 0PA 56.36 RAP 3|6°|5 EC( 2.3826
LNCH A?NTH LNCH TIM| L-_ T]I_ INJ LAT INJ LONG INJ RT "A.SC XNJ AZNTH |NJ TII4E PC) CST TIM ZNJ 2 LAT XNJ 2 LONG

62.21 5 54 45 1845.14 J3.05 33.03 293._2 126.92 6 25 30 1245.| 17.76 26.74

117.79 12 17 56 644.07 13.07 302.00 293.24 126.92 J2 26 40 44.1 17.78 295.71

62.21 5 54 45 I945.14 13.05 3:3.03 293.22 126.92 6 25 30 1245.1 17.76 26.74

117.79 12 17 56 644.07 13.07 302.00 293.24 126.92 12 28 40 44.1 17.78 295.71
62.2] 5 54 45 1845.14 13.05 33.03 293.22 J26.92 6 25 30 1245.1 17.76 26.74

117.79 12 17 56 644.07 13.07 302.00 293.24 126.92 12 28 40 44.1 17.78 295.7!

DXFFERENTJAL CORRECTION5 N|_-(C)UR._E F_ECUT|ON ACCURACY CIRB|T DETERN|NATJON aCCURaCY

TD£-4.4938 TRA -.2583 TO3 -.5719 B_U .6587 `%T _005.6 S(dR 491.3 S_3 89.4 ST 2810.0 SR J37.1 56 866.3

RD£ .0773 RRA -.5321 RC3 ,1298 FAU .01943 RRT -._Jt_ _ -.44_0 RTF ,9612 CRT -.3323 CRS .4163 CST -.9959

FD£-1.5076 FRA .2_99 F(3 -.2003 8SP 9406 Sr_ 3045.5 _3 .2499 R|3 -._625 LSA 2939.9 MSA 149.2 5SA 3.0

4.4945 8RA .5915 B(_ .5865 FSP -292 `%1 3007.2 SG2 481.0 THA 17_.07 ELl 2810.4 EL2 129.3 ALl: 179.O7

LAUI_ OATE MAR 6 1_9 FLZGHT TINE IL_0.O0 ARRIVAL OATE JUL 4 1969

HEL |OCENTRI C CCNIC

RL |48.42 LAL .OO
RP 108.88 LAP -3.34

RC 124.766 GL -56.64

PLANE T(X_ENTR| C CONIC
C3 124.373 V_. 11.t52

LNO4 AZl,4TH LNCH TIM[

57.36 6 5 19

122.64 13 12 7
57.56 6 5 19

122.64 13 12 7

5T.36 6 5 19

122.64 13 12 7

0I$TANCE 356.513

LOL 165.25 VL _7.969 GAL -8.68 AZL |09.69 H_ 170.05 SMA 131.9I ECC .19510 IN(.19.6879

LOP 335.87 VP 37.8_ SAP 5.07 AZP "10.59 TiLL 221.96 TAP 32.01 RCA 106.17 APO 157.65

5P 74.85 ZAL 114.71 ZAP 104.92 ET5 79.59 ZAE 93.17 ETE 161.03 ZAC 73.79 £TC 185.53,

0LA -42.16 RAL 48.08 RkO 65?0.5 V_L 15.675 PTH 2.79 VHP 13.378 0PA 57.04 RAP 304.55

L-! TINE |NJ LAT |NJ LONG ZNJ RT ASC IN| A2_4TH fNJ TIE PO CST TIM |NJ 2 LAT

1989.32 10.30 43.05 306.49 131,11 6 38 28 1389.3 15.49

666.06 10.31 3(_1.60 306.50 131.11 13 23 13 66.1 15.51

1989.32 10.30 4_.05 306.49 131.11 6 38 28 _389.3 15.49
666.06 10.31 501.e0 _O6.50 131.1! 13 23 13 66.1 15.51

1989o3_ 10.30 43.05 306.49 131.11 6 38 28 13189.3 15.49

666.06 10.31 301.60 306.50 131.11 13 23 13 66.1 15.51

ozrFERENTtAL CORR£(TZONS

TOE-5.7339 TRA .4794 TC3 -.3203 BAU .5335

R0£-1.2614 RRA -.5641 RC3 .0198 FAg .01202

r0E-1.5303 FRA .3_d03 FC3 -.Q_37 _P 9758

80_ 5.8710 8#4 .7403 _3 .3_09 FSP -23k0

NIO-COUR_ E_CUTION _CCURACY

`%T _O49.3 `%R 73_.1 `%3 13.1

RRT .75_0 RRF .62_ RTF .9819

`%8 3142.2 R23 -.2019 RI3 .9762

S_i 3104_ _2 487.5 THA _0.92

Vl 30 .O20
V2 34.805

CLP- 170 .O4

ECC 3.0469

ZNJ 2 LONG

37._2

295.77

37 .;_Z
295.77

37.Z_

295.77

OR_fT OETERN_NAT|ON ACCUR4CY

ST 2947.6 SR 658.6 SS 912.9

CRT .9774 CR5 -.9627 (ST -.9981

LSA 3|51.7 M$A 149.5 5SA 2.3

ELI 30J7.2 EL2 _36.0 ALF 12.34

LAUNCH D_TIr H4R 6 1969

HELIOCENTRIC CONIC

RL ] 48.42 LAL ._{_

RP 108.86 LAP -3.37

RC J27.J28 GL -_9B

PLAN_ TOCENTR IC CONIC
C5 _27,546 VHL 15,095

LNCH A_'MTH LN_H TIME

55.B0 6 _ _i_
124.20 13 57 57

55.P0 6 39 20

124.20 13 57 57
55.80 6 38 20

124.20 13 57 57

FLZGHT T|I._ 122.00

0 [ STANCE 362.160

LOL 165,25 VL 27.903 5AL -8.37 A_L J16.54 PI_A 172.94 SNA

LOP 339.04 VP 37.796 GAP 5.23 AZP 61.64 TAL 220.33 TAP

GP 77.57 Z_L 107.38 ZAP 101.04 ETS 1JO.46 ZAE 84,56 ETE

DL_ -43.27 RAL 57.97 RA0 6571.3 VEL 19.678 PTH 3.06 VHP

L-I TIN[ |NJ LAT |NJ LONG _NJ RT ASC INJ A_4TH _NJ TII_

2109.37 5.78 49._5 321.77 132.96 7 13 29
751.46 5.B0 305.04 321.79 132.96 14 10 28

2109.37 5.78 .49.55 321.77 132.96 7 13 29

751.46 5.80 _0_.04 321.79 132.96 14 10 28

2109.37 5.78 49.55 321.77 132.96 7 13 29

751.46 5._0 _O5.04 321.79 132.96 14 10 28

DIFFERENTIAL CCRI_CT IONS
TOE-5.6765 TRA 1.732_ TC3 -.0731 BAU .2252

RDE-5.7216 RRA .3458 RC3 .0114 FAU .00295

FOE-l.666_ FRA .5254 FC3 -.0112 BSP
BO£ 8.0597 BRA 1.7669 BC3 .0740 FSP -188

L/=UNCH DATE NAR 6 1969

HELI(X:FNTR|C CONIC

RL 148.42 LAL ._0 L0L 165.25 VL 27.937 GAL

RP 108.84 LAP -3.39 LOP 342.21 : VP 37,7_4 GAP

_I0-COURS_E EXECUTION ACCURACY
`%T 2348.3 `%R 2181.0 `%3 59.7

RRT .9453 RRF .9454 RTF .9989

S_ 3_4.9_R_3 -.|493 RJ3 ,9877

`%1 3t60.9 `%2 5_.8 THA 42.76

ARRIVAL 0ATE JUL 6 1969

131.43 ECC .19380 1NC28.5431 Vl 30,010

33.28 RCA 105.96 APO 156.90 V2 34.811

188.99 ZkC 67.44 ETC 213.16 CLP 152.81

RC 129,481GL -58.88
PLANETOCENTR|C CONIC

C3 575,562 _L 23.991

LNCH'ATNTH LNCH TINE

63.36 ? 51 27

116.64 14 3,25
63,36 7 5l 27

116.64 14 3

63.36 7 51 27
116.64 14 3 25

18.566 0PA 54.64 RAP 290.17 ECC 4.7448

PO CST TI_ IN| 2 L4T IN| _ LONG

1509.4 11.20 44,O!

151.5 )i.21 299.50
1509.4 3).Z0 44.O1

151.5 13.21 299.50

1509.4 11.20 44.01

151.5 11.21 299.50

ORBIT 0ETERt4|NATION ACCURAC_

ST 2173.1SR 2173.9 SS 1023.9

CRT .9950 CRS -.9946 C5T-1.0000

LSA 3235.7 MS4 162.B SSA 1.5

ELl }069.9 EL2 154.1 ALF 45.01

FLIGHT T|ME 124.00 ARRIVAL 0ATE JUL 8 1969

DISTANCE _67.403

-7._1_ _L 1_1_.j6 Pt/CI_ 175.45 St,4A J_O._ ECC .19_63 _NC4L;o158_

_.27 AZP 41.93 TAL 218.45 TAP 33.91 RCA 105.86 APO 156.05

GP 69.38 ZAL 100,35 ZAP 96.88 ETS 152.18 _A£ 70.74 E_E _27.73 ZaC 55.53 ET( 252.96

OLA -_.11RAL 67.82 RAO 657_.5 VIEL 26.398 PTH 3.38 VHP _9_960 OPA 45.17 RAP 275.52

L-_ TXl4_ _NJ LAT _NJ LON_ |NJ RT A,SC INJ AZNTH I_J T|N_ PO CST TIM ]'NJ 2 LAT
2113,03 I.O9 45.83 336.41 J_8.09 @ 2640 1513,0 6,0J

944.26 1.11 317.49 3_6.42 128,09 14 19 10 344.3 6.03
21J3.03 J.09 4_.B5 336.4_ 128.09 82640 15J3.0 6,0J

944.26 1.11 317.49 3_.42 128.09 14 19 10 344.3 6.03
2113.03 1.09 45.85 316.4J J_B.09 B 26 40 1513.0 6.01

944.26 1.II 317.49 33_.42 128.09 14 19 I0 344.3 6.03

OIFFERENTIAL CORR_G_ICN..q

TOE ,0_N55 TRA 2.05_ TC3 -.0173 BAU 1.1316

RD-JJ.4BO2 RR_ 3._3 R(3 ,14_ FAU--.DJ636

FOE-2.0681 FRA .9687 FC3 .0246 BSP 9734

BO21J,4_O6 BRA 4.4785 _(3 ,1471 FSP -J6J

v! ]0.020

V2 54.818

(LP 110.O9

ECC10.4723
IN| 2 LONG

39.94

M_0-GOUR$_ EXECUTION ACCURACY

S_ T 629.1 `%R _076.9 `%3 50.7

RRT .;_262 RRF ,9926 RTF .4389

,%4_ 3140,6 R_3 -.I096 R13 .9941

,%1 _084.0 ,%2 593.3 THA 86.04

311.59

30.94

311.59

39.94

311.59

ORBIT OETERRINATION aCCURAC_

ST IBB.4 ,SR 2?65.7 SS 1298.7

CRT .0_87 CR5 -.9990 CST -.0540
LSA 5055.0 NSA 195.7 SSA .O

ELl 2765.7 EL2 188.4 ALF 89.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968.691

LAUNCH DAT£ MAR 6 1969 FLIGHT TIME 126.00 ARRIVAL 0ATE JUL jO ]969

HELIOE[NTR|C CONIC

RL I4B.42 LAL .00 LOL 165.25 VL _7o772 GAL

laP 108.82 LAP -3.39 LC_ 345.39 VP 37.712 GAP

RC 131,825 GL 43.1_ GP -48,08 ZAL 96,6? ZAP

PLANETOC[NTRIC CONIC

C3|_9.613 VHL 40.120 DLA

LNCH ATNTH LNCR TIN[ C-I Y|I4E

_JO._}O 16 44 23 5072,94

149.20 2 40 J_ 3372.13

30.80 16 44 23 5072.94

;49.ZO 2 40 17 3372.J3

30.80 16 44 23 5072.94

J49.20 2 40 J7 3372.13

OIrrE_NT|AL CORRIECTIONS

T0[°5.J293 TRA |,31|4 T(3 -.0949 BAU 4.203J

R0-J4.2|09 RRA -,7704 Re3 -.|707 FAU-,06877

rOE 3.205l rr_ .2076 FC3 ,0370 8SP 8096

80EJ5.|083 BRA |.5209 8C3 .J953 FSP -J52

0ISTANC£ 378.169

-8.73 A?L 2.31H(A 153,40 SMA 150.49 ECC ,20372 INC87.6838 Vl 30.020

6.87 A2P 177,68 TAL 219.44 TAP 42,84 RCA J03.90 APO 157.07 V2 3a.825

95.50 ET5 180.86 7AE 53.11ETE |10.49 ZAC 62.33 ETC 82.67 CLP 97.95

63,2| RAL 48,99 RAO 6573,2 VEL 41,604 PTH 3,57 VHP 50.278 0PA -7|.03 RAP 248.25 ECC27.4901

IN| LAT IN| LONG IN| RT ASC |NJ AZMTH IN| T|NE PO CST TIM |NJ 2 LAT IN| 2 LONG
1.44 243.20 3|9,73 26,80 18 8 56 4472.9 -5.70 240.00

|.45 101.89 319,71 26.80 3 36 29 2772,1 -fl.69 98.69

1.44 _43,20 319,7_ 26.80 18 _ 56 4472.9 -ft.70 240.00
1.45 101,89 319,71 26._0 3 36 29 _772.J -5,69 98.69

1.44 243.20 3J9.73 26,80 18 _ 56 4472,9 -5.70 240.00

|.45 10|,89 3|9.7J 26.80 3 36 29 2772.1 -5.69 98.69
MIOoCOURS_ EXECUT[_t ACCURACY ORBIT O£T[RNINAT[ON ACCURACY

.._T|J35,_ S_R _460,7 ._3 47.5 ST 743,4 SR 2031.2 $5 19_0.5

RRT .8692 _ -._N5 RTF -.8559 CRT .9791 ORS 1.0000 CST ,9776

5_ _709.9 R23 -.J078 R13 -,9941 LSA 2935,7 NSA 149.2 SSA ,7

•%l 2659.7 5G2 519.3 THA 67.23 ELI 2158.3 EL2 142.3 ALF 70.20

I,_UNO_ OATE MAR 6 |g69 FLIGHT TIME JZS,O0 ARRIVAL 0ATE JUL 12 1969

NEL|O(ENTR|C O3N|C 0_$TAN(E _2._

RL 148,42 LAL ,O0 LOL I65,25 VL 27,706 GAL -8,08 AZL 44,27 H(A 184,74 ._4A |_0.02 ECC ,|9845 |N(45.7290 vl 30.020

RP |08,79 LAP -3,39 LCP 346,56 VP 37,671 GAP 6,56 A2'P 135,63 TAL 217,00 TAP 4|.74 RCA 104.22 APO J55,82 V2 34.833

RC 134,J53 GL flg,L_ GP -69,93 2AL J00,93 ZAP 98,97 ETS J96,30 ZAE 76.88 ETE 1_,29 7AC 85.34 ETC IOO,31 CLP 1J7,04
PLANIETOCENTRJC CONIC

C3 3L_Z.736 _ LP'Z,86_ 0LA 72.15 RAL 6.68 RA0 6572,4 VEL 25.378 PTH 3.35 VHP 28.543 OPA -84.62 RAP 66.19 ECC 9.6029
LNO.t AZMTH LNCH TINE L-I TINE IN| LAT INJ LCNG INJ RT ASC IN| A2'HTH IN| TIME PC) CST TIM 1NJ _ LAT IN| 2 LONG

20.38 I3 3229 5048.25 -2.17 247.67 275.99 17.86 |4 56 37 4448.3 -9.78 245.61

|fl9.62 0 |4 37 3_2,46 -2,16 95,04 275,97 17,86 J 9 L>O 2682,5 -9,77 92.97

20.38 J3 32 29 5048.25 -2.17 247.67 275.99 17.86 |4 56 37 4448.3 -9.78 245.6|

Jfl9.e2 O 14 37 3282,46 -2,16 95,04 275,97 17,86 l 9 2'0 2682,5 -9,77 92.97

20.38 }3 32 29 _048.25 -2.J7 247.67 275.99 17.86 14 56 37 4448.3 -9.78 245.61

159.62 0 14 37 3282.46 -2.16 95.04 275.97 17.86 | 9 20 _682.5 -9.77 92.97

DIFFERI[NTIAL CORRI[CTIONS MIO-COI.)R,_E EX_CUTICN ACCURACY ORBIT OETERNINATION ACCURACY

TOE|,4467 TRA ,6212 TC3 -,0376 BAU J,0698 S_T 647.2 _ 3318,7 .%3 52,7 5T 393,3 5R 2387;8 55 1167.5

ROE-9.JJ83 RRA 2.8246 RC3 -.|484 F,MJ-.OI203 RRT .2J46 RRF -.99_0 RTF -.1216 CRT -.7697 CRS .9990 CST -.7970

rO£ 1,8301 FRA -,4784 FC_ ,0tee 6SP 10323 S(,8 3381.2 R23 -.1023 R|3 -.9942 LSA 2675,1MSA 251,2 55A 1,5

9.2323 _RA 2.892l 8C3 .153| FSP -J69 5_I 3321.7 ,_2 63J.6 THA 87.5J ELl 2407.| £L2 249,| ALF 97.30

LAUNCH DATE MAR 6 1969 FLIGHT TI_l_ 130.00 ARRIVAL DATE JUL t4 1969

HELI(_ENTRIC CONIC O|STANCE 387.4_0

RU 148.42 LAL .0(3 LOL 165.25 VL 27.640 GAL -7,68 AZL 62.41H(A 187,31 SNA |29.56 ECC .19662 INC27,5899 vJ , _0.020

RP 108,77 LAP -3,38 LOP 351,74 VP 37,650 GAP 6.61 A_P 117,40 TAL 215,12 TAP 42,43 RCA |04,09 APO 155.03 V2 34.84J

RC 136.47! 6L 60.86 GP -74,52 ZAL I06.54 ZAP J04.40 ETS 243.56 _AE 9_.23 [TE 168.27 ZAC 97._3 ETC 147.96 CLP 158.70

PLAMETO(ENTRIC CONIC

C3 210.991 VHL |4.526 OLA 67,59 RAL 350.42 RAO 6571,2 VEL |8,229 PTH 3,02 VHP 18,038 DPA -70,66 RAP 57,85 ECC 4,4724

LNCH AZNTH LNCH T|I_ L-I TIME IN| LAT _NJ LONG _Nj RT A,_ IN| A2_4TH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

Z_.66 12 38 58 493J.85 -8.52 24_.47 256.89 22.67 14 I J0 4331.9 -15.89 239.69

154,34 22 54 29 3194,66 -6,51 95,41 256,87 _2.67 23 47 44 2594.9 -15.88 92,63

25,66 |2 38 58 493|,8§ -8.52 24_,47 256,89 22,67 |4 ! J0 4331.9 -15.89 239.69

154.34 22 54 29 3J94,88 -8.5| 95,41 256,87 22,67 23 47 44 2594.9 -15.88 92.63

25,66 |2 38 58 4931.85 -8.52 242,47 2_6.89 22,67 _4 I JO 4331.9 -15.69 239.69

l§4,34 _ _4 29 3194,68 -8,51 95,41 256,87 22,67 23 47 44 2594,9 -|5,88 92,63

DIFFErENTIaL CORRIECT|ON$ NZ0oCOURS_ £_CUT_CN ACCURACY
TOE 3.4843TRA-2.0438 TC3 -,O685 B_U ,19_6 SGT 25_9.8 ,%R 2586.8 SG3 63.6

ROE-1,_O62 I_k 2,4034 RC3 .0047 FAU .00B0? RRT -,9556 RRF -,9505 RIT ,9986

FOE .9976 FRA °.5938 FC3 -.033l B,SP JIJ54 S(_ _6J8.2 I_3 -.|613 R|3 -.9855

3.9246 BRA 3.1549 8C3 .0687 F_P -205 5_I 3576.0 SG_ 551,Z THA 134.33

LAUNO./ OAT£ MAR 6 1969 FLIGHT TIME 132.00

HELIOCENTRIC CCN_C 0/STANCE 393.0_

RL |48,42 LAL ._0 _ |6_._ Vl_ _._?_ GAL -?._4 AZL "_).74 PiCA i_O._3 SMA 1L:_,10 ECC

RP 108.74 LAP -3.3_ L(_P 554.91 VP 37,5_3 GAP 6.75 A2'P 108.97 TAL 215.58 TAP 45.61 RCA

RC 1_8.77_ GL 57.57 GP -_9.74 Z_L IIJ.73 ZAP JJO.20 £TS 277.I7 ZA_ 98.78 ETE 200.32 ZAC

PLANETC_NTRIC C_N|C

C3 114.696 VHL 10.710 OLA 6_.37 RN.. 390.84 RAO 6_70.2 V_L j_,_ PTH 2.7_ VHP 13.265 OPA

LNCH A2'MTH LNCH TINE L-! TZNE _NJ LAT |NJ LO_ JNJ RT ASC JNJ A214TH IN| T|NE
3J.79 12 _4 48 4B0|.93 -14.63 23_.l_ 2fl3,00 2B.54 14 14 _0

148,21 2_ 42 1 3|0_,13 -14,_. '96,00 252,96 26,_ 23 33 50

3I .79 12 _4 4_ 480l ,93- -I4,63 Z3f.J5 253.00 28.64 J4 14 _0

31,79 tZ 54 48 4/101.93 -14,63 235.15 253,00 28.64 J4 14 _0

148.2| L_ 42 J 5109.13 -14.6_ 9_.00 252.90 28.64 25 33 50

DIFFERENTIAL (,,_(TI_ MIO-_ _OJTfOd ACCURACY

TO( 2.5_0| TRA-2.8_04 TC3 -,3627 B._4J .]567 SGT _651_7 _,R 872._ SG3 78.0

ROE ,2586 RRA ,74_0 R¢3 .0J59 F_P,J ,0J840 RRT -,B_o4 f_ -,7|43 RTF ,9787

FOE .8637 _RA -.6210 FC3 -.1_9 BSP 116_7 _ 5754.4 _ -.2|_0 RJ3 o.9735

BOE 2.60_0 _RA 2,94_4 Be3 .363| F_ -2_4 SC,I 3725,J s¢2 468,6 THA 168,52

CRBIT 0ETERNINAT|ON ACCURACY

5T 1513.7 SR 1031.6 55 677.2

CRT -.9501CR$ .9322 C5T-1._O00

LSA J925.7 MSA 325.4 $5A 1.7

ELI 1_04,0 EL2 317.8 ALF 146,45

ARRIVAL CATE JUL 16 1969

_19581 INC19.2558 Vl _.020

103.83 APO 154,38 v2 54.850

104.64 ETC 181.12 CLP-17_.69

-60.95 RAP 53.09 £CC 2.8876

PO CST TIN IN| 2 LAT |NJ 2 LONG

42OI.9 -2|.6_ 231.46

2_09,| -21,60 9|,50

4201.9 -21.61 231,46

2509,J -2|,60 91,30

4201.9 -21.61 231,46
2_09.l -21.60 91,30

ORBIT OETERNIN_T|ON ACCURACY

ST 1701ol ,_R 292.9 65 - 5_4.2

CRT -.1264 CR5 -.0_65 CST -.9832

LSA 1796.1 NSA 508.J 5SA 2.3

ELI 170J.5 EL2 290.5 ALF 178,72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69

LAUNCH CATE MAR 6 1969 FLIGHT T|M(_ |34.00 ARRIVAL CAT[ JUL |_ 2959

HELICX_ENTRIC CON|C C|STANCE 39B.80T

RL 148.4Z LAL -DO L(_.. 165.25 VL 27.5|0 GAL -7,02 AZL 75.36 HCA 193.26 .._MA 128.66 £CC ,J9541

RP 108.71 LAP -3.32 LOP 358.09 VP 57.551 GAP 6,91 AZP 104.27 TAL 211.69 TAP 44.95 RCA |03._2

RC |4|.067 GL 52.80 GP -63,51 ZAL 116,05 ZAP 1|S.85 ETS 28_.06 ZA[ |0_.|5 ET£ 2_0.J2 ZAC 1J0._

PLANE T(X:ENTRIC CONIC

C3 75.057 VHL 8,664 CLA 57,80 RAL 554.52 RA0 6569,5 VEL 14.015 PTH 2.56 VHP 10.766 0PA -5_.9_

LNCH ATMTH LNCH T|_ L-I T|M{ IN! LAT IN! LON_ |NJ RT ASC IN! ATMTH IN! T|HE PC, CST TIM
37.25 13 23 16 46_13.84 -|9.2l 227.37 251.86 34,36 |4 4! Z0

142,75 22 42 55 ]O41 .73 -19,20 93.92 251.84 34.55 23 35 36

37.25 15 23 16 4685.84 -]9.21 227.37 25|.P6 34.36 14 41 20
J42.75 _2 42 53 -._O41.73 -19.L'-_ 95.92 25j,84 _4,35 23 33 36

37.25 13 23 16 4683.84 -19.11 227.37 151.86 54.56 |4 4| 20
142.75 22 4_ 55 3041.73 -19._ 93.9_ _ 25|,84 34.]5 _3 33 36

0IFFERENTIAL CCIR_CT|ONS MI_-C(_,IRS_ EXECUTION ACCURACY

TOE 2.0102 TRA-2,7186 TC3 -.7269 6AU J'3|_ SGT 3838.8 `%R 44_.! `13 94.1
ROE .5524 RRA .1831 RC3 -.0588 FAU .02610 RRT -.0899 RRF .1712 RTF .9601

FCE .9489 FR_ -.6235 FC3 -.30|0 e_ |2080 _ 3864._ R_3 -.2597 RI3 -.9598

(3CE 2.084_ eRA _.7248 BC3 .7293 FSP -309 S_I _39.0 S(,Z 440,3 THA 179.40

tNC14.6405 VI 30.020

APO 153.R0 VZ 34.86_

£TC 191.96 CLP-166.J6

RAP 49.96 £CC _._353

IN! 2 LAT IN! _ LONG
4083.8 -25.74 22_.79

2441,7 -25.73 89.34

4083._ -25.74 222.79
_44|.7 -25.73 _9.34

40_3.8 -25.74 222,79

2441.7 -25.73 89.34

ORBIT DETERMINATION ACCURACY

51 1671,3 SR 571.6 SS 565._

CRT ,6710 CRS -.8382 CST -.966fl

LSA 1778.0 MSA 299.5 SSA 3.1

ELI 1690,3 EL2 _7_.4 ALF 8,7!

LAUNO-/ 0ATE MAR 6 1969 FLIGHT TIME J36.00 ARRIVAL CAT? JUL 2_ 1969

HELIOCENTRIC CONIC O_STAN_£ 404.569

RL 148.47 LAL .00 L()L 165,?§ VL ?7.445 GAL -6.70 AZL 78.27 H_A J_.35 SMA 12_.21 ECC .|9575 ZNC1].7797 VI 30.020

RP IO8.68 LAP -3.Z8 LOP 1.27 VP 37.513 GAP 7.10 A_P IOI.27 T4L 210.00 T_P 46.35 RCA 103._8 AP0.153.25 V2 34.870
RE 143,344 GL 48.3(:} GP -57,_6 ZAL ]19.42 ZAP 171.13 ET5 294.28 ZAE 110.|2 ETE 212.79 ZAC 114.54 £TC 195.72 CLP-16_.44

PLANETCK_ENTRIC CONIC
C3 55.076 VHL 7.421 0LA 53.88 RAL 358.65 RA0 6569.0 VEL 13.283 PTH 2.43 VHP 9.316 CPA -46.06 RAP 48.02 ECC ].9064

LNCH A_MTH LN_H TIME L-I TIME |NJ LAT IN! L_ |NJ RT AS(: |NJ A_'HTH IN! TIME: PO CST TIN IN! 2 LAT |NJ 2 LCI_G

47.03 |3 52 57 4582.11 -22.25 219._0 251._0 39,56 15 9 19 3982.1 -28.31 ?|4.44

237.97 _2 46 9 2994.75 -22.23 9?.74 251.28 39.55 23 36 4 2394.7 -28.29 87.39

42,03 13 52 57 458_,J1 -_2,25 _J9.F43 25J.30 39.56 J5 9 19 39f12.1 -28.31 Zj4,44
i57.97 2? 46 9 2994.75 -27,23 92.74 751.28 39.55 E3 36 4 2394.7 -28.29 87.39

42.03 J3 52 57 4582,11 -22.25 219.80 25J,_0 39.56 |5 9 19 3982.1 -28.31 214,44

137.97 22 46 9 2994.75 -22.23 92.74 251.78 39.55 23 36 4 ?394,7 -28.29 87.39

OfFFE_NTZAL CCRRECTIONS M_O-COL_S_ EY_CUTICY_Vt ACCURACY OR6_T OETERNZNAT_ON ACCURACY

TOE 1.7010 TRA-2,5329 TC3-I,i166 BAU .82_ S_T _934.3 56,R 471.8 ,_v3 109.9 ST 164fl.6 SR 427,8 SS 557.4

ROE .5541 RRA ,010| RC3 -.1338 FAU .03_30 RRT .4564 I_ ,6957 RTF .9451 CRT .7913 CRS -.93_ CST -.955_
FOE .942_ FRA -.6040 FC3 -._78 BSP 12471 ,S_e 3962,4 R_3 .2916 RJ3 ,946# LSA 1768,2 MSA 291 .6 SSA 4.0

BOE 2.7_9(] BR_ 215329 6C3 1.1745 F,SP -363 ,11 3940.? `%2 419.2 THA 3.17 ELI 1683,9 EL2 256.1 ALF II._B

LAUNCH CAT[ MAR 6 1969 FLIGMT TIM([ 138.D0 ARRIVAL 0ATE JUL 2? 1969

HELIC, CENTRIC CONIC

RL J48.47 L_L .00

RP 20_.65 LAP -_.23

RC ]45.608 GL 44.1B

PLAN_TC_ENrR_C CONIC

C3 4_,503 VHL 6.596

LNCH ATMTH LNCH TIME

46.19 14 ?! ?7

133,_1 2? 49 _]

46.19 !4 21 27

133,_! 22 49

46.!9 14 2J 27
!33.81 22 49 30

OIFFERENT_AL COR/;_CTIONS

TOE 1,5056 TRA-2.3646 TC3-1.5!68 BAU .8892
RCE .5073 RRA -.O436 RC3 -.1917 FAU .03712

FOE .8246 FRA -.5632 FC3 -.7_88 6_P 17680

BOC 1.5888 _RA 2.3650 BC3 1.5289 FSP -407

CISTANCE 410.551

LOL 165.25 VL 27.3fl1 G_L -6.3d AZL 80.27 HCA 199.47 SNA !27.7_ ECC .!952H INC 9.7254 v] 50.020

LOP 4.46 VP 37,476 GAP 7.28 A_P 99.1B T_L 208.3! TAP 47.78 RC_ I02.82 APO 157.73 V2 34.B_0

GP -5!.63 ZAL 121.9| ZAP _25.94 ETS 297.73 ZAE 114.10 ETE 217.92 7AC 118.39 ETC 196.96 CLP-160,99

OLA 50.5_ RAL 2,64 RAC 656d.7 VEL 17._40 PTH 2.34 VHP 8.471 OPA -39.96 RAP 46.91 £CC 1.7160

L-[ TIME IN! LAT IN! LONG IN! RT A:_ IN! AZ)ATH IN! TIME PO CST TIM IN! 2 LAT IN! Z LONG

4494.84 -24.13 212.76 251.04 44.11 15 36 22 3894,8 -29.73 206.77

2964.78 -74.11 91.78 251.03 44.10 23 38 55 2364.3 -?9.72 R5.79

4494_84 -74.13 212.76 251.04 44.11 15 36 22 3_94.8 -?9.73 206.77

2964.28 -24.11 91.78 251.03 44.10 23 38 55 2364.3 -29.72 _5.79

4494,84 -24.13 212.76 _5J.04 44.11 |5 36 22 3894.8 -29.73 206.77

2964,28 -24,11 91.78 251.05 44.10 23 38 55 2564.3 -29.72 85.79
MI0-COUR,S{ EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

`%T 4021.2 `%R 511.6 `%5 123.9 ST 1629.5 5R 441.1 SS 548.0
RR7 .6198 RRF .8289 RTF .9_26 CRT .8?66 CRS -.9632 CST -.9474

,18 4053.6 R23 .3173 R13 .9351 LSA 1751.8 MSA 285.2 SSA 5.2

`11 40_3,8 $417 400._ THA 4.55 £LI 1670.7 EL? 242.1 ALF 12.89

LAUNCH 0ATE MAR 6 1969 FLIGHT TIME 1,10.O0 ARRIVAL CATE JUL 24 !969

0!STANCE 416,140

LOL 165.25 VL 27.317 6AL --6.O6 _2'L 81.74 HC4 202.60 S_A

LCP 7,64 VP 37.439 GAP 7.48 A2'P 97.63 TAL 206.61 TAP

6P -46.76 ZAL 123.60 ZAP 130_5 ETS L_39._'_ ZA£ 117._9 ET£

127.35 ECC .19548 IN( 8.2567 Vl 30.020

49.21RCA 102.45 APO 152.24 V2 34.891

2II.98 _AC 121.82 ETC 197,14 CLP-160.58

hT__I_CENTRIC CONIC

RL 148.42 LAL .(30

RP 108.61 LAP -3.16
RC _147.857 GL 40.49

PLAMETCX_ENTRIC CONIC

C3 36.09_ VHL 6.OO8 OLA 47,76 RAL 6,4_ RA0 6568.4 V£L 12.549 PTH _,27 VHP 7.847 OPA -34.57 RAP 46.44 ECC I .5942

LNCH AZMTH LNCH TIME L-] TIN? IN! LAT !NJ LONG IN! RT A,f_: !Nj A5'NTH |NJ T!ME
49.79 14 48 27 4419.03 -25.74 206._ 251,10 48,00 16 2 6

130.2I 22 52 41 2945°86 -75.27 91.12 25|,09 48.00 23 41 47

49.79 14 48 27 4419,03 -25.24 206._ ?Sl,1O 48.00 |6 2 6

130.21 22 52 41 2945.86 -25.22 91,12 25J.09 48,00 23 41 47

49.79 14 48 27 4419.03 -25.24 L_>06.]6 251.10 45.00 16 ? 6

130,21 22 52 41 2945.86 -25.22 91.12 251.09 48.00 23 41 47
01FFERENTIAL CORRECTIONS MID-COURSE EXECUT!ON AC(URACY

TOg 1.36_5 TRA-2.2182 TC3-1.9_60 BAU .9363 ,%T 41!6.2 `%R 524,6 S(,3 !36.0

RCE .4565 RRA -.0583 RC3 -.23_8 FAU .04083 RR_T .6832 RRF .8705 RTF .9229
FOE .79|3 FRA -.5099 FC3 -.9793 B._P 13056 ,_ 4149,5 R23 .3212 RI3 .9255

8OE 1,4360 _qA 2.2189 BC3 1,9401 FSP -451 ,%1 4131.9 ,%2 3_1,7 THA 5;02

PO CST TIM IN! 2 LAT IN! E LONG

3819.0 -30.43 199.89

2345.9 -30.42 84.65

3819.0 -]0.43 199.89

2345,9 -30.42 84.65

38i9.0 -_o.43 199.89

2345.9 -30.42 84.65

ORBIT _TERMIN_T!ON ACCURACY

St 1606.8 SR 436.1 SS 537.9

CRT .8408 CRS -.9749 CST -.9400

LSA !725,7 MSA ?79.0 SSA 6.3

ELI 1649.0 EL? 230.0 ALF 13.17

2100



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CATE MAR 6 1969 FLIGHT ]I_. |42.00 ARRIVAL OATE JUL 26 1969

HELIOE[NTRI( CCNZ(

RL 148.42 LAL .00
RP lO8.58 LAP -3,09

RC 150.092 GL 37.20

PLAI_.TOCENTRIC C_N|C

C3 30.991VHL 5.567

LNOq AZMTH LNCH TIME L-I TIME IN! LAT

52.90 15 I4 3 4352.19 -25.86

127.10 22 55 52 2935.79 -25.85

52.90 15 14 3 4352.19 -25.86

]27.10 22 55 52 2935.79 -25.8fl

52.90 15 14 3 4352.19 -2fl.86

127.JO 22 55 52 2935.79 -25.85

OIFFER_ENTIAL CQRR[CTION$

TOE 1.2432 TRA-2.0909 TC3-2.3489 BkU .9794
ROE .4105 RRA -.O6l! RC3 -.2655 FAU .04377

FOE .74L_0 FRk-.4532 FC3-1.2227 BSP J3647

60EI,5092 BRA 2.0918 BC3 2.3639 FSP -501

0ISTANCE 42J.930

LOL 165.23 VL 27.253 GAL -5.72 AZL 62.87 PEA 205.75 S_IA 126.93 ECC .19583 INC 7.1294

LOP 10.83 VP 37.404 GAP 7.67 AZP 96.43 TAL 20A.90 TAP 50.63 RCA JO2,O7 APO |51.78

GP -42.51ZAL J24.61ZAP 134.08 ET$ 300.72 ZAE I19.63 ETE 210.58 ZAC 124.95 ETc J96.84

OLA 45.40 RAL 10.03 RAO 6568.2 VlEL 12.344 PTH 2.23 VHP 7.473 OPA -29,80 RAP 46.A5

Vl _O.020

VZ 34.902
CLP-160.69

ECC 1.5100

INJ LONG INJ RT AS( INJ A2NTH INJ TIW[ PO CST TIM INJ 2 LAT INJ 2 LONG

200.61 251.49 51.29 16 26 36 3752,2 -50.68 193,78

90.73 251.48 51.28 23 44 48 2335.8 -30.67 83.92
200.61 251.49 5J.29 16 26 36 3752.2 -50.68 193.78

90.73 251.48 5!.28 23 44 48 2335.8 -50.67 83.92

200.61 251,49 51.29 16 26 36 3752.2 -50.68 193.78
90.75 251.48 5J.2B 23 44 48 2335.8 -50.67 83.92

NI0-COURE [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4227.2 SGR 523.4 SG3 146.6 ST 1577.5 SR 423.5 SS 310.3
RRT .?I79 RRF .8837 RTF .9167 CRT .8473 CR5 -.9812 CST -.9333

SG0 4259.5 R23 .3171 RJ3 .9191 LSA 1689.5 MSA 271.9 SSA 7.7

5G| 4244.0 SG2 362.9 THA 5.12 ELI 16|8.6 EL2 219.2 ALF 13.06

LAUNCH OATE MAR 6 J969 FLIGHT TIE 144,00 ARRIVAL 0ATE JUL Z8 1969

HELICK_ENTRIC CONIC

RL 148.42 LAL .00

RP IO8.54 LAP -3.OJ

RC 152,312 GL 34.26

PLANETOCENTRIC CONIC

C3 27.236 V_ 5.221 0LA
LNCH A2'MTH LNCH T|NE L-I TIN[

55.61 15 38 28 42_'Z.39

124.39 22 59 22 2931.21

55.6! I3 36 28 42_.59

124.39 22 59 22 2931.2l

55.6! 13 _k_ _ 42_'Z.59

124.39 22 59 22 29_],2J

DIFFERENTIAL C.ORI_ECTIONS

TOE 1.1871 T_k-J.93JJ TC3-2.7214 BlaJ .9966

ROE .3637 RRA -.0475 RC3 -.2712 FAU .04438

FOE .7J64 FRA -.3603 FC3-! .4094 B_P |3315

80[ 1.2475 BRA |.93!7 BC3 2.7349 g,_ o -483

OISTAPEE 427.722

COL 165.25 VL 27.J90 GkL -5.39 k?l. 83.77 PEA 208.9J SHA 126.51 ECC .19632 INC 6.2326 VJ 30.020

LOP 14.0! VP 37.369 GAP 7,87 A2'P 95,46 TAL 203.17 TAP 52.08 RCA 101.67 APO |51.35 V2 34.914

GP -36.63 ZAL 125,0| ZAP |_7,47 ET$ _0!.92 ZAIE |21.69 ET[ 209.00 ZAC 127,85 ETC 196.33 CLP-J6!.O9

43.4| RAL 13.53 RAO 6566,l EL 12.J92 PTH 2.19 VHP 7.228 0PA -25,57 RAP 46.83 ECC 1.4466
|NJ L4T |NJ LO_ IN! RT AS( |NJ AZNTH |NJ TIM[ PO CST TIN IN! 2 LAT IN! _ LONG

-26.20 195.47 252.21 34.06 16 50 0 3692.6 -30.69 188.36

-26,18 gO.6q, 252.20 34,05 23 48 13 233|.2 -50.68 83;51
-_.20 195,47 252.21 34.06 16 50 O 3692.6 -30.69 188.36

-26.I8 90.62 252.20 54.05 23 48 13 233|.2 -50.68 83.51

-216.20 I95.47 252,21 54.06 16 50 O 3692.6 -30.69 I86.36

-26.|8 90.62 252.20 54.05 23 48 13 2331.2 -50.68 83.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4275.9 SGR 5J2.5 SG3 15|.6 ST 157|.7 SR 421.7 5S 502.3

RRT .713J _ .8748 RI"F .9053 CRT .857! CRS -.9876 CST -.9263

4_6.5 R_3 .3205 R|3 .9077 LSA 1681.5 MSA 269.8 SSA 9.1
SGJ 42_1.5 SG2 358.0 THA 4,92 ELl 16J3.5 £L2 2|J.6 ALF J3.|B

LAUNCH DAT[ MAR 6 1969

HELIOCENTRIC CONI'C

RL 148.4_ LAL .00

RP [08.50 LAP -2.92

RC 154.516 GL 31.61
PLAN[TOCENTRIC CONIC

C3 24.410 VHL 4,941

LNEJ,'I AZMTH LN_H TIME

57.96 16 I 55

172.0_ 23 3 22

57.96 16 1 55

122.04 23 3 22

57.96 I6 J 55

122.04 23 3

FLIGHT TINE 146.00 ARRIVAL C_ TE JUL 30 J969

0ISTAN_E 433.507
LCX. J65.25 VL 27_1"28 GAL -5.04 AZL 84.50 HEA 212.07 ,S_A

LOP 17.2_ VP 37.334 GAP 8.07 AZP 94.66 TkL 20|.44 TAP

GP -35.63 _AL 124.88 ZAP 140.49 ETS 502.89 ?AE 123.53 ETE

OLA 41.73 RAL 16.97 RAO 6568.0 V[L 12.074 PTH 2.16 VHP

L-| TIblE IN! LAT IN! LONG IN! RT AS( IN! _TH IN! T]NE

4236.93 -26.35 190.85 233.25 56,39 17 12 34

2930.31 -26.34 90.66 253.24 56,38 23 52 13

4236.93 -26.35 190.85 233.25 56.39 17 12 34

2930.31 -26.34 90.66 253.24 56,38 23 52 13

4236.93 -26.35 190.85 233.25 56.39 17 12 34

2930.31 -26.34 90.66 253.24 56.38 23 52 13

DIFFERENTIAL CCRRI_CTIONS

TOE 1.1210 TRA-!.8001 TC3-3.1297 BAU 1.0235

ROE .3568 RRA -.0410 RC3 -.2807 FAU .04319

FOE .6685 FRA -.2659 FC3-1.6027 BSP 13652

_OE 1.1764 _A 1.8OO5 BC3 3.1423 FSP -503

MID-CCURSE EXECUTION ACCURACY

_GT 4368.0 SGR 502.2 8G3 |57.1

RRT ,7|74 RRIr .863_ RTF .9000

5G6 4396.7 R23 .3064 RJ3 .9020
SGI 4362.9 SG2 348.7 THA 4.75

LAUNCH O_TE MAR 6 1969 FLIGHT TINE 148.00

HELIOCENTRIC CONIC

RL 148.42 LAL .00
RP 108.47 LAP -2.82

RC 156.704 GL 29.|9

PLANETOC_NTRIC CONIC

C3 22.161 VlaL 4.708

LNO4 A2_4TH LNEH TIN[

60.02 16 24 42

119.98 23 8 1

r_.02 16 24 42

1|9.98 23 6 |
60.02 16 24 42

1|9.98 23 8 !

126.10 ECC .19696 INC 5.4983 VI 30.020

53.5| RCA 101.27 APO 150.94 v2 34.926

207,39 2AC 130.59 ETC 195.72 CLP-161.66

7,073 GPA -2|.80 RAP 47.50 ECC 1.4_17

PO CST TIM IN! 2 LAT INJ 2 LONG
3638.9 -}0.57 183.54

2330.3 -_0.56 83.3_

3638,9 -50.57 183.54

2330.3 -30.56 83.34

3638.9 -30.57 183.54

2330.3 -30.56 83.34

ORBIT DETERMINATION ACCURACY

ST 1550.1SR 414.3 SS 481.6

CRT .8637 CRS -.9915 CST -.9202

LSA 1654.3 MSA 263.8 5S_ JD.6
_L| 159J,6 [L? 203.4 ALF 13,22

ARRIVAL DATE AUG I 1969

OISTANEE 439.287

LOt. 165.25 VL 27.O66 GAL -4.68 AZL 83.12 HCA 215.24 5NA 125,70 ECC .]9776 INC a._827

LOP _.39 VP 37.50| GAP B,27 AZP 93.99 TAL 199.70 TAP 54.94 RCA 100.84 APO 150.56

GP -32.85 ZAL 124._0 ZAP 143.17 ET$ 303.68 Z_E 124,86 ETE 205._3 ZAC 133.22 ETC 195.O9

OLA 40.3| RAL _O.4| RAO 6_67.9 VEL lI.9Bl PTH 2.14 VHP 6.981 0PA -18.43 RAP 48._1

L-I TIN[ INJ LAT INJ LONG INJ RT AS( INJ A21WTH IN! TIN[ _ CST TIM IN! 2 LAT

4190.16 ,-26.41 186.70 254.60 58_36 17 34 32 3590.2 -30.39

2931.93 -26.39 gO.8,1 254.59 58.35 23 56 53 2331.9 -30.37

4190.16 -21L4! 186.70 254.60 58.36 17 34 32 3590.2 -50.39

2931.93 -_6.39 90.84 254.59 58.35 23 56 53 2331.9 -50.37

4190.16 -26.41 J86,70 254.60 58.36 17 34 32 3590.2 -50.39

2931.93 -26.39 90.84 234.59 58.35 _3 56 53 2331.9 -_O.37

OIFFERI[NTIAL COR_CTION_

TOE |.O67J TRA-J.66_Y_ TC3-3.54|0 BAU |.0525
ROE .3359 RRA -.0345 RC3 -.2862 FAU .04544

FOE .6195 FRA -.2|2| FC3-1.7750 8SP 14021

B0£ 1.1187 8RA 1.6696 BC3 3.5526 FSP -520

MIO-COUR._E EXECUTION ACCURACY
.%T 4460.9 _ 492.8 SG3 161.1

RRT .7!71RRF .8460 RTF .8961

SG8 4488.0 R_3 .2865 R|3 .8979

SGI 4475.0 SG2 342,4 THA 4.56

Vl 30 ,O2O

V2 34.93_

CL P- !62.32

ECC !.3647

IN! 2 LONG
179.22

83,36

! 79.22

83.36

179.22

83.36

ORBIT OETERMINATION ACCURACY

ST 1528.2 SR 409.3 55 459.8

CRT .87J_ CRS -;9946 CST -.9144

LSA 1627.3 MSA 257.1 $SA 12,4

EL/ 1570,O EL2 195.5 ALF 13.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 p

LAUNCH OATE MAR 6 1969 FLIGHT TIE 150,00 ARRIVAL CATE AUG 3 1969

HELIOCENTRIC CONIC DISTANCE 445.{')62

RL 148.42 LAL .00 LOL 165.25 VL 27.005 GAL -4.32 AZL 05.64 HCA 210.42 SMA 125.31 ECC .19H?Z INC 4.3563 Vl 30.6)2{]

RP 108.4} LAP -2.71 LOP 23.5('I VP 37.169 GAP 0.48 AZP 93.42 TAL 197.94 TAP 56.16 RCA 100.41 APO 150.21 V2 34.951

RC 150.875 GL 26.97 CP -]0,42 ZAL 123.30 ZAP 145.§7 ETS _4.31 ZAE 125.94 ETE 204.36 lAC 135,76 ETC 194.47 CLP-163.O5

PLANE TCX:ENTR IC CCt_II C

C3 20.340 VML 4.5]0 C:LA 39.09 RAL _3.08 RA0 6567,0 VEL 11.905 PTH 2.12 VHP 6.934 OPA -i5.40 RAP 49.52 ECC ].3347

LNCH AZMTH LNCH TIME L-I TIME JNJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.84 16 46 59 4145.65 -26.40 102.94 256.24 60.05 17 56 4 3545.6 -30.17 J75.34

118.16 23 13 27 2935.10 -26.39 91.11 256.24 60.04 24 2 22 Z335.2 -30,16 83.51

61.84 16 46 59 4]45.65 -26,40 ]92.94 256.24 60.05 ]7 56 4 3545.6 -30.17 175.34

118.16 23 13 27 2935.18 -26.39 91.11 156.24 60.04 24 2 22 2535.2 -30.16 83.51

61.84 16 46 59 4145.65 -26.40 182.94 256.24 60.05 17 56 4 3545.6 -30.17 175.34

110.16 23 13 27 2935.18 -26.39 91 .I1 256.24 60.04 24 2 22 2335.2 -3{1.16 03.51

DIFFERENTIAL CORRECTIONS MIO-COUR.E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0261 TRA-J .5328 TC3-3.9488 BAU 1.0766 SGT 4547.7 SGR 485.2 S_3 163.5 ST 1509.1 SR 407.6 SS A39.6

ROE .3206 RRA -.0276 RE3 -.2080 FAU .04511 RRT ,7113 RRF .8243 RTF .8926 CRT .0011 DR5 -.9969 CST -.9088
FOE .5736 FRA -.13713 FC3-].DL>03 (}S° 14315 _ 4573.5 R23 .2643 R|3 .094| LSA I604.4 MSA 250.(] SSA 14.3

0OE 1.0751 BRA I .5331 BE3 3.9_93 FSO -520 S_| 4560.8 5G2 340.0 THA 4.36 EL1 1551 .9 EL2 187.4 ALF 13.59

I.AUNCH DATE MAR 6 1969 FLIGHT TIME 152.00 ARRIVAL OATE AUG 5 1969

HELIOCENTRIC CONIC OIS'rANCE 450.828

RL 148.42 LAL ,0(3 LCL 165._5 VL 26.944 GAL -3.94 AZL 86.1"0 /'_ 221.60 SM_k 124.93 ECC .19903 INC 3.09(}4 VI )0.020

RP 108.39 LAP -2.59 LOP 26,78 VP 37,237 GAP 8.69 AZP 9'Z.9_ I"AL I96.I@ T/IP 57.77 RCA 99.96 APO 149.09 V2 34.964

R( 161.O27 GL 24.90 GP -26.30 ZAL IZI.93 ZAP 147.73 ETS 304.77 ZAE }26.83 ETE _03,O0 ZAC 138,25 ETC 193.80 CLP-163.80

PLANE TC_ENTR IC CONIC
C3 18.838 VHL 4.340 DLA 38.04 RAL 27.43 RAO 6567.8 V1EL 11.84| PTH 2.|0 VHP 6.923 0PA -12.67 RAP 50.80 ECC 1.3100
LN(.H AZ_ATH LNCH TIME L-I 1"I1_ INJ LAT INJ LONG INJ RT AS_ INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

63.46 17 9 0 4104.74 °26.35 179.52 256.17 61 .51 18 17 2_ 3504.7 -29.94 171 .82

116.54 23 19 41 2939.73 -26.34 91.45 258.17 61.49 24 8 41 2359.7 -29.92 83.76

63.46 17 9 0 4104.74 -26.35 179.5_ 258.17 61.5| |8 17 25 3504.7 -29.94 171.82

_16:.54 23 19 4] 2939.73 -26.34 91.45 258.|7 61.49 24 8 41 2339.7 -_.9.92 83.76

63.46 17 9 0 4]04.74 -26.35 I79.52 258.17 61.51 18 i7 25 3504.7 -29.94 171 .02

116.54 2_ 19 41 2939.73 -26.34 91.45 _58.17 61.49 24 8 41 2339.7 -29.92 03.76

DIFFERENTIAL CORRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT OETERIAINATJON ACCURACY

TpE .9930 TRI_-1 .3917 TC3-4.355| BAU 1.0992 5_T 4631.6 S(_R 479.9 S(,3 164.9 ST 1490.3 SR 408.2 SS 419.7
ROE .3091 RRA -.0208 RE3 -.2885 FAU .04441 RRT .7029 RRF .7998 RTF .8899 CRT ,0926 ORS -.9982 CST -.9033

FOE .5295 FRA -.0635 FC3-2.0416 BSP 1460_ S_ 4656.4 R_3 .2403 R13 .8912 LSA 1582.7 MSA 242.0 SSA 16.3

BOE 1.04OO _RA 1.3910 BC3 4.3646 FSP -532 S_1 4643.9 5_2 340.5 THA 4.19 ELI 1534.0 EL2 170.7 ALF 13.93

L_UNCH 0ATE MAR 6 1969 FLIGHT TIWE 154.00 ARRIVAL 0ATE AUG 7 1969

HEL IO_ENTRI C CONIC DISTANCE _456.507

RL 148.42 LAL .0(I LOL 165.25 VL 26.004 GAL -3.56 AZL 06.51 MICA 224.70 SMA 124.fr_ ECC .20J12 INC _.4942 V] 3(1.0_D

RP 1{]0.35 LAP -2.46 LOP 29.97 VP 37.206 GAP 8.90 AZP 92.40 TAL |94.40 TAP 59.10:RCA 99._0 APC) 149.60 V2 34.977

RE 163.161 GL 22.95 GP -26.43 ?AL 120._1 ZAP 149.60 ETS 3_35.08 7AE 127.56 ETE 201.76 ZAC 14(].69 ETC 193.32 CLP-164.58

PLANE TO_ENTR I C CONIC

C3 17,588 VHL 4.194 OLA 37.12 RAL 31.07 RA0 6567.7 VEL 11.709 PTH 2.00 VHP 6.938 OPA -10.19 RAP 52.22 ECC 1.2894

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A1'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.93 17 31 I 4066.85 -26.27 176.37 260.39 62.77 18 38 47 5466.0 -29.69 ]68.60

115,07 23 26 44 _945.51 -26.25 91.88 2_O.30 62.76 24 15 49 2345.5 -29.68 04.10

64.93 17 3! 1 4066.85 -26.27 176.37 260.39 62.77 18 38 47 3466.0 -29.69 168.60

115,07 23 26 44 2945.51 -26.25 91.88 26(3.38 62.76 24 15 49 2345.5 -29.68 04.10

64.93 17 3! I 4066.05 -26.27 176.37 260.39 6Z.77 10 30 47 3466.8 -29.69 168.60

115.O7 23 26 44 2945.51 "26.25 91.88 260.38 62.76 _4 J5 49 2345.5 -29.60 84.10

DIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .9684 TRA-J.2417 TC3-4.749_ BAU I.]107 .T_T 4705.8 SC,R 476.9 S_3 I65.0 ST 1473.0 SR 4]].4 $S 402.0

ROE ,3010 RRA -.0134 RC3 -.2865 FAU .04333 RRT .6909 RRF .7734 RTF .8872 CRT .9061 ORS -.9977 CST -.0979

FDE .489_ FRA .0101 FC3-2.1328 BSO 14801 Sr_ 47_9.9 R'Z3 .2174 RI3 .0883 LSA 1564.7 MSA 233.1 SSA 18.5
_CE 1.0141 BRA 1.2417 BC3 4.7579 FSO -528 _1 4717.4 S_2 343.9 THA 4.03 ELI 1520.0 EL2 168.6 ALF 14.37

LAUNCH DATE MAR 6 1969 FLIGHT TIE 156.00 ARRIVAL DATE AUG 9 1969

HELI_ENTRIC CONIC

RL 140.42 LAL .OO

RP 100.31 LAP -2.33

RC t65,276 GL 21,09

PLANETOCENTRIC CONIC
C3 16.542 VHL 4.067

LNCH AZMTH LN_H TIME

66._9 17 53 14

113.71 23 34 29

66._9 17 53 14

]13.71 23 34 29
66.29 17 53 14

113.71 23 34 29

OIFFERENTIAL CORRECTIONS
TOE .9429 TRA-I.0_ T(3-5.J4_I0 BAU 1.I392

ROE .2944 RRA -.0065 RC3 -.2863 F_U .04216

FOE .4474 FRA .0784 FC3_2.2066 _SP 15081

BDE .9070 _RA 1:0889 BC3 5.15(19 FSP -528

DISTANCE 462.337

LO,. 165.25 VL _6.825 GAL -3._6 AZL 86.87 H_A 227.96 S_4 124.18 ECC ._0259 IN( 3.1326 VJ 50.020

LOP 33.17 VP 37,175 GAP 9.J2 A_PP _.|0 TAL I92.62 TAP 60.59 RCA 99.02 APO 149,33 V2 34.990

GP -24.79 2AL 118.19 24P 151.45 ET$ 305.23 2_E 128.18 ETE _.62 ZAC J43.1! ETC 192.8(1 CLP-165.37

DLA 36.29 RAL _4.83 RAO 6567.7 VEL |j.744 PTH 2.07 VHP 6.975 OPA -7.93 RAP 53.76 ECC 1.2722

L-I TIME INJ ° LAT INJ LONG INJ RT AS(: INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4031.37 -26.15 17_.44 _62.88 63.89 19 0 25 3431.4 -29.43 165.61

2952.74 -26.14 92.39 262.87 63.88 24 23 42 2352.7 _29.42 84.56

403J.37 -26.15 173.44 262.88 63.89 19 0 25 3431.4 -29.43 165.61

2952.74 -16.I4 92.39 261.87 63.88 24 _3 42 2352.7 -29.42 84.56

4031.37 -26.I5 173.44 262.88 63.89 I9 0 25 3431.4 -29.43 165.61

2952.74 -26.14 9_.39 262.87 63.88 24 23 42 2352.7 -29.42 84.56
MI0-COURS_ EXECUTION ACCURACY ORBIT DETERtAINATION ACCURACY

SGT 4784.I 5DR 475.8 SG3 164.8 ST 1451.2 SR 414.0 SS 302.0

RRT .6796 RR_ .7470 RTF .806| CRT .9190 ORS -.9950 CST -.8919

_B 4807.7 R_3 .1930 R13 .8071 LSA 1540.7 MSA 222.8 SSA 21.1

SGJ A795.1S_2 340.2 THA 3.09 ELI 15(11.1 EL2 157.3 ALF 14.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-693

LAUNCH GATE MAR 6 1969 FLIGHT TIME 158.00 ARRIVAL _} TE AUG ]l 1969

HELIOCENTRIC CONIC 01STANCE 468.076

RL |48.42 LAL .00 LOL 165.25 VL 26.767 GAL -2.75 AZL 87.19 HCA 2]I.|5 SMA |23.8J ECC .20424 INC 2.H053 Vl 30.020

RP IOH.26 LAP -2.18 LOP 36.37 VP 37.145 GAP 9.34 AZP 91.76 TAL |_0.84 TAP 61.99 RCA 98.53 APO 349.10 V2 35.003

RE 167.370 GL 19.30 GP -23,34 ZAL 115.87 ZAP 153.06 ETS }05.23 ZAE 128.70 ETE 199.60 ZAC 145.52 ETC 192.30 CLP-166,16

PLANETOCENTRIC CONIC

C3 15.672 VHL 3.959 CLA 35.52 RAL 38.72 RAD 6567,6 VEL 11.707 PTH 2.06 VHP 7.030 0PA -5.86 RAP 55.4! ECC 1.2579

LNCH AZMTH LNCH TINE L-I TINE IN| LAT IN| LONG IN| RT A,_ IN| AZNTH IN| TIME PO CST TIM INJ 2 LAT IN| Z LONG

67.60 18 15 56 3997.66 -25.99 170.67 265.65 64.89 19 22 33 3397.7 -29.|5 162.79

112,40 23 42 50 2961.86 -25,98 93.04 265.65 64.88 24 32 12 2361,9 -29.14 85.16

67.60 18 15 56 3997.66 -25,99 |70.67 Z65.65 64,89 19 Z2 33 3397.7 -29.15 162.79

112.40 23 42 50 2961.86 -25.98 93.04 265.65 64.88 24 32 12 2361.9 -29.14 85.16

67,60 18 15 56 5997.66 -25.99 170.67 265.65 64.89 19 22 33 3397.7 -29.15 162.79

112.40 23 42 50 2961.86 -25.98 93.04 265.65 64,88 24 32 12 236].9 -29.14 85.J6

DIFFERENTIAL CORRECTIONS MIO-COURE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE .9180 TRA -.9293 TC3-5.5233 BAU |.|588 S_T 4860.1 SGR 476.4 SG3 I64.1 ST 1424.! SR 419.1 55 361.9

ROE .2895 RRA .0OO7 RE3 -.2864 FAU .04086 RRT .6678 RRF ,7209 RTF .8858 ERT .9340"CR5 -.9890 CST -.8848

FOE .4065 FRA .1438 FC3-2.257| B,T_ J5360 _ 4883.4 R"Z5 .1695 R13 .'_866 LSA |5J3.| MSA 21J.4 $SA 24.1

BOE .9625 BRA .9293 Be3 5.5307 FSP -527 SGJ 4870.5 S(;2 353.9 THA 3.77 ELI 1477.4 EL2 144.3 ALF 15.52

LAUNCH DATE MAR 6 1969 FLIGHT TIE lEO.DO ARRIVAL CATE AUG 13 _969

H[LIKENTRIC CONIC DISTANCE 473.804

RL J48.42 LAL .DO LCL 165.25 VL 26.709 5AL -2.53 AZL 87.49 HCA 234.35 S_A |23.46 [(C ._609
RP J08.22 LAP -2.04 LOP 39.57 VP 37.116 GAP 9.58 AZP 9|.46 TAL 189.04 TAP 63.39 RCA 98.0I

RE 169.445 GL I7.56 GP -L_'Z.05 ZAL |13.26 ZAP 154,54 ETS 305.O8 Z#JE 129.15 ETE 198.67 ZAC J47.91
PLAI_TC_.ENTRIC CONIC

C3 14.958 VHL 3.868 OLA 34.79 RAL 42.74 RA0 6567.6 VEL ||.677 PTH _,05 VHP 7.|0! 0PA -3.97

LNCH ATMTH LNCH TINE L-I TIM£ IN| LAT IN| LCI_ IN| RT A_ IN| A2'NTH IN| TIM£ PO CST TIM

68.89 J8 39 23 3964.95 -25.79 167.97 268.70 65.79 I9 45 28 3364.9

lIl.lJ 23 5I 3! 2973.59 -25.77 93.86 268.70 65.78 24 4I 5 2373.6

68.89 J8 39 23 3964.95 -25.79 167.97 268.70 65.79 19 45 28 3364.9

Ill.ll 23 5I 31 297_.59 -25.77 93.@6 268.70 65.78 2A 4I 5 2373.6

•68.89 I8 39 23 3964.95 -25.79 J67.97 268.70 65.79 19 45 28 3364.9

111.II 23 51 31 2973.59 -25.77 9].@6 268.70 65.78 24 4J 5 2373.6

DIFFERENTIAL CORRECTIONS MI0-C_SEEX_CUTION ACCURACY

TOE .8917 TRA -.7618 TC3-5.880| BAU 1.1773 _T 4931.6 _ 478.2 S_3 162.8

ROE .2859 RRA .0086 RE3 -.2863 FAU .03942 RRT .6_5] RRF .6954 RTF .886_

FOE .3663 FRA .2070 FC3-2.28J6 BSP 15612 _ 4954.7 R23 .1479 RI3 .8867

BOE .9364 BRA .7616-BC3 5.887! FSP -523 S_I 4941.6 _2 360.5 THA 3,66

INC 2.5060 VJ X].O20
APO J48.90 v2 35.016

ETC J9J.83 CLP-J66.95

RAP 57.J6 ECC 1.2462
IN| 2 L*T |NJ 2 LONG

-28.83 160.O6

-28.82 85.95

-28.83 160.06

-28.82 85.95

-28.83 160.06

-28.82 85,95

ORBIT 0ETERMINATION ACCURACY

ST J390.6 ._ 423.6 SS 341.5

CRT .9481CR$ -.9784 CST -.8758

LSA ]479.7 MSA 199.1 SSA 27.6

ELI J447.9 EL2 J29.4 ALF 16.24

LAUNCH OATE MAR 6 J969 FLIGHT TIME 162.00 ARRIVAL 0ATE AUG 15 J969

HELIO(ENTRIC CONIC 0ISTANCE 479,520

RL 148.42 LAL .DO LOL 165.25 VL 26.652 GAL -J.89 AZL 87,77 HCA

RP 108.1H LAP -J.88 LOP 42.77 VP 37.088 GAP 9.81 AZP 91.20 TAL

RE 171,498 GL J5.85 GP -20.90 ZAL 110.43 ZAP |55.90 ETS 304.77 ZAE

PLANETOCENTRIC CONIC

C3 14.387 VHL 3.793 CLA 34.06 RAL 46.9J RAO 6567.6 VEL 11.652 PTH 2.05 VHP

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME

70.22 19 5 54 3932.32 -25.52 ]65.28 272.02 66.63 20 9 27

109.78 0 4 12 2988,90 -25.50 94.93 272.02 66.6I 0 54 J

70.22 19 3 54 3932,32 -25.52 165.28 272.02 66.63 20 9 27

109.78 0 4 12 29_8.90 "25.50 94.93 272.02 66.61 0 54 1

110.OO O 27 9 2918.9! -27.]O go.29 272.85 68.58 J 25 48

1J0.00 23 40 7 3050.30 -23.75 98.84 271.14 64,66 24 50 58

CIFFERENTIAL CORRECTIONS HIO-COUR_ EXECUTION ACCURACY

TOE .8650 TRA -.5832 TC3-6.1988 8AU 1.1935 .%T 4995.! SGR 481.1 _3 161.0

RCE L_B3'F RRA .0175 RC3 -.2854 FAU .03784 RRT .6424 RRF .6716 RTF .8863

F_E .3280 FRA .2695 FC3-2.2771 8SP 15797 _ 50|8.2 R23 ,I293 RI3 .8869

BOE .9103 B_A .5835 Be3 6.2053 FSP -516 SGI 5OO4.7 ,%2 368.0 THA 3.56

237.54 SNA 123.Jl ECC .20815 INC 2.2295 vJ 30.020

I87._4 TAP 64.79 RCA 97.48 APO 148.73 V2 35.030

129.54 ETE 197.84 7AC 150.3| ETC 191.38 CLP-167.73

7.185 OPA -2.22 RAP 58.99 ECC 1.2368

PC) CSr TIM IN| 2 LAT IN| 2 LONG

3332.3 -28.45 157.35

2388.9 -28,44 86.99

3332.3 -28.45 157.35

2388.9 -_8.44 86.99

2318.9 -29.96 82.11

_450.3 -26.95 91 _J5

ORBIT DETERMINATION ACCURACY

ST 1352.4 SR 428.6 S5 322.5

CRT .962! CRS -.9612 CST -.8649
LSA 1442.5 MSA I86.3 55A 31.6

ELI I414,3 EL2 |J|.8 ALF J7.07

LAUNCH 0ATE MAR 6 J969 FLIGHT TIME 164.00 ARRIVAL CATE AUG |7 1969

HELI_ENTRIC CONIC DISTANCE 485,2LP"Z

RL 148.42 LAL .DO LC_. |65.25 VL 26._95"GAL- -I.45 AZL 88.03 H(_A

RP 108.14 LAP -I.72 LOP 45.96 VP 37.060 GAP 10.06 AZP 90.96 7AL

RC J73.532 GL I4.I8 GP -19.87 ZAL |07.36 ZAP 157.16 ETS _04.30 ZAE

PLANE TOCENTRIC CONIC

C3 13.952 VHL 3.735 0LA 33.32 RAL 5|,21 RA_ 6567.5 VEL 11.633 PTH

LNC.H AZHTH LhK_H TIldE L-I TIME IN| LAT IN| LCN_
71.65 19 29 51 3898,6I -25.|7 162.5|

1OO.35 0 12 33 5OO9.08 -25.16 96.33

71.65 19 29 5l 3898.61 -25.17 162.51

10_.35 o 12 33 }009.08 -25.16 96.33

110.00 I 20 41 2800.19 -29.98 82.10

110.00 23 _ 54 3155.50 -£0.53 105.31
0JFFERENT_AL CORRECTIONS

T_E .8285 TRA -.3994 TC3-6.48L:_ BAU J.2102

ROE .ZBJ7 RRA ,026_ RC3 -.2848 rAU .03627
FOE .2871 FRA .3277 FC3-2.2508 BSP 16047

BOE .8751 _RA .4003 8C3 6.4882 FSP -SJJ

240.74 5HA 122.77 ECC

185.44 TAP 66.19 RCA

129.88 ETE |97.08 7AC

.?|044 INC 1.9717 Vl 30.020

96.93 APO 148.60 V2 35.043

|52.70 ETC 190.94 CLP-168.52

2.04 VHP 7.2_20PA -.62

IN| RT A._ INJ AZMTH IN| TIME PO CST TIM

275.6I 67.41 20 34 50 3298.6

275.60 67.39 I 2 4_ 2409.1

275,61 67.4I 20 34 50 3298.6

275.60 67.39 l 2 42 2409.1

277.58 72.76 2 7 21 2'200.2

273.23 62.05 24 13 _9 2555.5

MI0-C_._ EXECUTION ACCURAO'
SGT _059.8 _ 484.1 SG3 158.9

RRT .6301 RRF .6488 RTF .fl876

S_ 5082.9 R_3 .Ill3 RI3 .8881

•_1 5069.0 _2 375.3 THA 3,47

RAP 60.90 ECC 1.2296

INJ 2 LATINJ 2 LONG

-28.0! 154.55

-2H.00 8_.38

-28.0! 154.55

-_8.00 88.3_

-32.05 73.49

-24.10 97.99
ORBIT 0ETERMINA TION ACCURACV

ST J297.9 SR 432.3 SS 301.2

CRT .9743 CRS -.9340 CST -.8489

LSA 1389.5 MSA 173.6 SSA 36.6

ELI 1364.9 EL2 92.5 ALF 18.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

L_ONCPI CAT£ MAR 6 1969

H[L IOCENTRIC CCe¢[ C

RL 148.42 LAL .00

RP 108.10 LAP -1,55

RC 175.544 GL 12.52

PLAI_ TCX:£NTR IC CONIC

C3 13.652 VHL 3,695 32.55 RJL
LNCH ATMTM LNCH TIME L-I TIN_ INJ LAT

73.ZS 19 57 40 3862,29 -24.73

106.75 0 19 _7 3(]35,86 -24,72

73,25 19 57 40 386Z,29 -24,73

106./5 0 19 57 3(3.35.86 -24.7_

110.00 2 0 10 2726.85 -31.35
110.00 23 16 ]8 3Z19.29 -18.45

0 ZFFER1ENT ZAL CORR_.CT|ONS

TCE ,7856 TRA -.L_g66 TC3-6,7132 0AU 1.226_
R06 ,2805 RRA ,0370 RC3 -,28_8 F'AU ,03470

roe .2471 FRA .3838 FC3-2.2003 B.SP 16278

BC_ .8342 BRA .2099 BE3 6.7192 FSP -505

LAUNCH OATE MAR 6 1969

H[L IC_ENTRIC CCNIC

RL 14,=1.42 LAL ,00

RP 108,06 LAP -1 ,_1_

RE 177.535 GL 10,8B

PLANE TOCENTR ZC CONIC

C3 13.486 VIJL 3,672

LN04 AZ'NTH LI_CM TINE L-[ TIME INJ LAT
75,09 20 Z7 59 _821.11 -24.20

tO4.91 0 25 35 3071.71 -24.19

75,09 2_ 27 59 3821,11 -24,20

104.91 0 25 33 _071.7J -24,19

110.00 2 56 9 2666_71 -32.28
110.00 23 16 35 3274.11 -16.59

OIFFERENTIAL CORRECTIONS

TOE .7326 TRA -.OO45 TC3-6.8787 0AU 1.2413
ROE .2796 _A .0478 RC3 -,2815 FAU .033|0

FOE .2052 FRA °4372 FC3-2.1246 BSP 16467

BOE .7841 8RA .0481 BE3 6.8845 r,_ -496

FLIGHT TIE 166,00 ARRIVJL CITE JUG 19 1969

01STAN(E 490.909

LC_ 165.25 VL 26.539 GAL -,98 A?L 88.27 HCA

LOP 49,18 VP 37,033 GAP 10,32 AZP 90,76 TAL

GP -18.95 ZJL 104.07 ZAP J58.33 ETS 303.67 ZAE

243.95 SMA IZ2.43 ECC .21296 INC 1.7295 Vl 30.020

183.64 TAP 67.58 RCA 96.36 JPO 148.50 v2 35.056

150.19 ETE 196,40 ZK 155.09 ET¢ 190.50 ELP-169.29

55,63 RA0 6567,5 VEL 11,621 PTH0LJ
INJ LONG INJ RT ASC INJ J_I, ITM INJ TIME

159,51 279,44 68,14 21 2 2

98.20 279.43 68.13 I 10 33

159,51 279,44 68,14 21 2 2

98.Z0 279,43 68.13 I 10 33

76,82 281.89 75,61 2 45 37

109.09 276,21 60,70 24 10 17

MI_-COURS[ E_CUTION ACCURACY

SGT 5122,3 _ 487.7 S{,3 136.7

RRT .6182 _ .6283 RTF .8896

5145.5 R"Z3 .0937 R13 .8901

$61 5131.2 $62 382.7 THA 3.39

Z,O4 VHP 7,391 0PA ,87 RAP 6_,87 £CC 1,2247

PO CST TTM INJ 2 LAT INJ 2 LC_G
3262,3 -27,48 151.56

_435.9 -27.47 90.24

3262.3 -_7.48 151.56

_435.9 -27.47 90.24

2126.9 -33.00 67.99

2619.3 -22.21 101.98

ORBIT CETERNINATION ACCURACY

ST 1_32.6 SR 435.5 SS 2_1.5

CRT .9846 ORS -.8979 CST -.8286

LSA 1326.6 MSA 162.3 SSA 42.4

ELI 1305.3 EL2 71.9 ALF 19.24

F'LIG_T TIME 164_._ ARRIVAL 0ATE JUG 21 1969

0ISTANCE 496,579

LCt. !65,23 VL 26,484 GAL -.50 AZL 08.50 PICA 247.15 SHA 122.10 ECC ,21573 INC 1,4999 Vl 30.020

LOP 32,39 VP 37,006 GAP 10,59 A2'P 90,58 ?AL 181,83 T&P 68,98 RCA 95,76 _PO 148,44 V_ 35.069

GP -18.12 ZAL 1G0.61 Z_P 159.41 ETS 302.87 ZAE 130.47 ETE 195.78 ?_C 157.49 ETC 190.04 CLP-170.06

0LA 31,71RAL 60,13 RAO 6567,5 VEL 11,613 PTH 2,03 VHP 7,512 OPA _,24 RAP 64.92 ECC 1.2219
INJ LON_ INJ RT A.SC INJ AZ'tJTH ]NJ T[_,_ PO CST TIM INJ 2 LIT INJ 2 LONG

156.14 283.50 68.85 21 31 40 3221.1 -_6.85 148.Z0

100.70 _83.49 68.84 1 16 46 2471,7 -26.84 92.75

156.14 283._0 68.85 21 31 40 3221.1 -26.85 148.20
100.70 283.49 68.84 I 16 46 2471.7 -26.84 92.75

72._8 286.22 78.08 3 20 36 2066.7 -33.58 63.39

112.26 279.59 59.68 24 11 9 2674.1 -20.49 105.31
MI0-OOURS4E EXECUTION ACCURACY ORBIT OETERMINJTION ACCURACY

5GT 3179,9 .S_ 490,7 503 154,1 ST 1132,9 SR 437,| 55 261,7

RRT .E068 RRF ,6087 R1T .8923 CRT .9912 (RS -,8301 c'r_T -,8011

St_ 520_.1 R"_3 ,0_07 R13 ,8927 LS_ 1250,0 MSA 154,8 SSA 48.2

_I 5188.5 SG2 389,3 THA 3.31 ELI 1231.8 EL2 54.3 ALF 20.64

kAUNCM DATE MkR 6 1969

HELIOCENTRIC CONIC

RL 148.42 LJL .00

RP 108.02 LIP -1.21

RC 179.306 GL 9.27

PLANE TO(ENTRIC CONIC

C3 13.438 VML 3.668

LN(_H A_MTH LNCH TI_4E

77.30 21 I 52

102.70 0 28 21

77.30 21 I 5_

102.70 0 28 21

110.00 3 10 35

110.00 23 18 48

FLIGHT TIME 170.00 _RRIVJL 04T6

DISTANCE 502.251

LOL 165.25 VL 26.4_0 GAL -.l_0 AZL 88.72 MCA 250.36 SHJ 121.78 ECC .21877 INC 1.2808 Vl 30.020

LOP 55.60 VP 36.979 GJP I0.67 A_P 9(_.43 TAL 180.01 TAP 70.37 RCA 95.14 APO f48.42 V2 35.083

GP -17.37 ZAL 96.96 ZAP 160,42 ETS }(]1.89 Z_E 1_.72 ETE 195._2 2JC 159.89 £TC 189.56 CLP-170.83

CLA 30.82 RAL 64.73 RA0 6367.5 VEL 11.612 PTH 2.03 VHP 7.643 _PA 3.50 RiP 67.02 ECC 1.2215

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A_WTH INJ TIME P'O CST TIM INJ 2 LIT INJ 2 LONG

3771.67 -23.56 152.15 287.79 69.53 22 4 44 3171.7 -26.13 144.21

31_O.24 -23.54 I04.09 287.78 69,52 I _ ZI 2520.2 -26.12 96,16

3771.67 -23.36 152.15 287.79 69.53 22 4 44 3171.7 -26.13 144.21

3121],24 -23,54 104,09 287.78 69.52 1 20 21 2520.2 -26.12 96.16
2613,89 -32.95 68,41 290.66 80.34 3 54 9 2013.9 -33.93 59.30

3326.02 -14.78 115.19 283._0 58.82 24 14 14 _726.0 -18.81 IO8.39

JUG 23 1969

DIFFERENTIAL CORRECTICNS MI0-COURSE EXECUTION _CCURACY ORBIT _ETERMINATION ACCURACY

TOE .8727 TRA ,3_3 TC3-6,6351 BAU 1,1944 S_T 5092,6 SGR 544,4 SG3 154,4 ST 1383,1 SR 498,8 SS 434,J

ROE .3180 RRA ,0832 RC3 -,2231 FAU ,02716 RRT ,5651 RRF ,6769 RTF ,8434 CRT ,9945 CRS -,9034 CST -,9216

FOE .3621 FRA .6099 FC3-1.7469 8SP 16281 SG8 5121.7 R'Z3 .2369 RI3 .8466 LSA 1523.4 MSA 165.0 SSA 46,0
8OE .9288 _RA ,3484 BE3 6,6588 FSP -515 $61 5102,0 S_,2 448 ,_ THA 3,48 ELl 1469.3 EL2 49.3 ALF 19,75

LAUNCH OATE MAR 6 1_59 FLIGHT TIME 172.00

HELIOCENTRIC CONIC 0ISTANCE 507.860
RL 148.42 LAL ,00 LOL 165,_3 VL 26,377 GAL ,51 A2L 88,93 PICA 253,57 S_A 121.47 ECC .22210 INC 1,0701 Vl _0.020

RP 107.98 LAP -1.03 LO ° 58.81 VP ,._.953 GAP 11.16 AL;_P ,30,30 TAL 178.22 TAP 71.79 RCA 94.49 APO 148.44 V2 35.095

R¢ 181.435 GL 7,68 GP -16,70 2AL 93,26 2AP 161,36 ETS _0,73 2AE 130,95 _TE 194,71 7AC 162.29 ETC 189,01 CLP-171,59

PLANETO(ENTRIC CONIC

C3 13.578 VHL 3,6_3 DLA 29'84 RAL 69,28 RAO 6567,5 VEL 11,617 PTH 2,04 VHP 7,787 OPA 4,67 RAP 69,17

LNO-4 AZMTH LNCM TIME L-I TIME INJ LAT INJ LON6 INJ RT AS4C INJ A2MTH INJ TIME _ CST TIM INJ _ LAT

80.18 21 41 25 3705.63 -22.79 146.91 292.19 70.21 22 43 11 3105.6 -_5.28

99.82 0 25 8 3190.15 -22,78 109.01 292.19 70.19 I 18 18 259(3.1 -25.27

1130.00 0 41 47 3136.96 -23.91 105.48 292.6t 71.51 1 34 4 2537.0 -26.22

100.00 0 11 23 323A.06 -21.67 111.82 291.74 68.89 I 5 17 2634.1 -24.35

110.00 3 43 59 2565.31 -33.45 64.70 295.12 82.49 4 26 44 1965.3 -34.12

110.00 23 21 44 3378.47 -12.92 118.11 28Y.17 58.07 24 18 2 2778.5 -17.O4

01FFERENTIAL CORRECTIONS MIO-COUR:_ [XECU7ION ACCURACY
TOE .5958 TRA .4338 TC3-6.9719 8AU 1.2665 SGT 5278.5 S(.,.R 496.0 SG3 148.4

ROE .2797 RRA .0732 RE3 -.2702 FAU .02979 RRT .5836 RIRF .573! RTF .8968

FOE .1228 FR_ ,3443 FC3-1,8996 BSP 16816 SG8 5301,7 R23 ,0599 RI3 .8971

BOE ,6582 8RA .4399 8C3 6,9771 FSP -479 $61 3286,4 5,(,2

ARRIVAL CATE AUG 25 1969

ECC 1.2235

INJ 2 LONG

139.90

101.10

97.44

104.05

55.52

111.43

ORBIT OETERMINATICIq ACCURJCY

ST 967.7 SR 436.7 SS 236.8

CRT .9773 CR5 -.6168 CST -.7388

LSA 1072.3 MSA 175.4 SSA 51.4

402.1 TMA 3.16 ELI J058.3 EL2 84.7 ALF 23._H_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69)

LAUNCH CAT? MAR 6 1969 FLIGHT TIME 174.00 ARRIVAL CATE AUG 27 1969

HELI(X[NTRIC CONIC 0ISTANC[ 5}3,466

RL 148.47 LAL .DO LOL 165.25 VL ?6.3?4 GAL 1.04 AlL 89,|3 HCA 256,78 SMA

RP 107.94 LAP -.84 LOP 62.03 VP 36.927 GAP 11.47 ATP 90._:_0 TAL 176.47 TAP

RE 183.384 GL 6.}4 GP -16.08 /AL 89.45 ZAP 167.73 ETS 899.38 ZAE 131.16 ET£

PLANETOC£NTRIC CONIC

C3 13.952 VHL 3.777 CLA 28.79 RAL 73.94 RAD 6567.5 VEL 11.629 PTH

LNEH AZMTH LNCH TIE L-I TIE IN} LAT IN} LONG IN} RT ASC IN} AZNTH |NJ TIME
84.59 72 34 30 3597.95 -21.92 138.63 296.76 70.86 73 34 ?8

95.41 O 8 27 3306.56 -71.92 117.27 296.76 70.85 ! 3 34

lOO.OO I 52 57 2970.69 -27.03 94.1? ?98.39 76.71 ? 42 27

10(3.O0 23 3? 42 3409.05 -16.99 127.71 ?94.65 65.03 24 29 3}

110.00 4 16 38 2520.83 -33.79 61.27 299.69 84.49 4 58 38

110.00 23 ?5 30 3431,68 -10.98 121,02 29J.25 57.42 ?4 22 42
DIFFERENTIAL CORRECTIONS MID-COL/RE EXECUTION ACCURACY

TOE .5064 TRA .6683 TC3-6.8968 BAU 1.2781 STT 5373.6 SAR 497.1 $63 I45.3

ROE .?800 RRA .0870 RC3 -.7615 FAU .07818 RRT .5724 RR_ .5593 RTF .8996

FOE .0797 FRA .$954 FC3-1.7609 8SP 17007 546 5346.8 R"Z3 .0505 R13 .8998

BOE .5787 8RA .6740 BC3 6.9017 FSP -477 S(;1 5331 .? ,SG2 407,0 THA 3.08

}71.I6 ECC .72574 IN( .8661 Vl 30.020

73.?0 RCA 93.81 APO 148.51 V? 35.109

194.25 7AC 164.70 ETC 188.38 CLP-}78.35

?.04 VHP 7.943 OPA 5,75 RAP 71.37 ECC 1.2280

PO CST TIM IN} ? LAT IN} ? LONG

?997.9 -?4.34 130.75

?706.6 -?4.33 109.40

?370.7 -78.58 85,66

7809.1 -?0,?? 115.40
|970,8 -34.19 57.05

7831.7 -15.?0 114.46

ORBIT 0ET£RMINATION ACCURACY

ST 869.? SR 433.6 55 ?32.5
CRT .9370 CRS -.4570 CST -.7183

LSA 974.8 MSA 717.6 SSA ! 47.1
ELI 961.7 EL? 136.9 ALe 75.6}

LAUNCH DATE MAR 6 1969 FLIGHT TIME 176.00 ARRIVAL CAT? AUG ?9 1969

HELIOfENTRIC CONIC

RL 148.47 LAL .DO
RP 107.90 LAP -.66

RC 185.791 GL 4_64

PLAMETOCENTRIC CONIC

C3 14.793 VHL 3.781
LNCH AZMTH LNCH TIME

90.00 0 34 37

90.00 72 44 16

100.00 ? 39

16]O.O0 73 27 15

110.00 A 48 27

IlO.O0 ?3 ?9 37

01STANCE 519.045

LOL 165.25 VL 76.777 GAL 1.60 AZL 89.33 HCA 260.00 SMA 120.95 ECC .2297? INC .6673 v} 3(I.020

LOP 65.25 VP 36.90? GAP 1J.79 AZP 90.12 TAL 174.67 TAP 74.6? RCA 93.09 APO 149.62 v? 35.120

GP -15.5_ ZAL 85.60 ZAP |63.04 ?IS 297,83 ZAE 13}.36 ETE }93.83 ZAC 167.11 ETC 187.58 CLP-173.10

0LA 27.67 RAL 78.35 RAO 6567.6 VEL 11.648 PTH ?.04 VHP 8.111 DPA 6.73 RAP 73.6! ECC J.2357
L-I TIME IN} LAT IN} LONG IN} RT A,_ IN} AA'NTH IN} TIME PO CST TIM IN} ? LAT IN} ? LONG

3?85.96 -74.80 116."/'O 302.66 75.87 l 29 ?3 ?686.0 -?6.50 108.45

3632.35 -17.L_3 139._Z 299.95 67.15 23 44 48 3037.4 -_-_0.15 131.78

?883,94 -28.23 87.95 303.49 79.74 3 27 ?4 ?_3.9 -?9.36 79.33

3509.60 -14,01 118.68 298.42 63.3? 24 _ 44 ?909.6 -17.4_ 171.61
?479.87 -34.0! 58.10 304.32 86.35 5 ?9 47 }879.9 -34.I4 49.85

3486.44 -8.96 123.97 ?95.46 56.87 ?4 27 43 ?886.4 -13.26 117.51

OROIT 0?TERMINATION ACCURACY
ST 79?.3 SR 4?9.5 SS ?37.?

CRT .8507 cgs -.2870 CST -,7335

C_A 997.} MSA ?66.4 SSA 41.3

ELI 877.9 EL? 704.1ALF ?6.27

DIFFERENTIAL CORRECTIONS

TOE .4085 TRA .9161 TC3-6.7306 BAU 1.7870
ROE .Z813 RRA .10IT RC3 -.7501 FAU .07655

r0E .0375 FRA .6461 FC3-1.6080 8SP 17107

80E .4960 8RA .g217 8C3 6.735? FSP -461

MI0-COURS_ EXECUTICN ACCURACY

SGT 5361.0 .SC,R 497,7 5G3 |47.1

RRT .5618 RR_ .5455 RTF .9025

SGO 5384.0 R"d3 .0430 RJ_ .9077

•_,| 5368.3 SG2 411.2 THA 3,00

LAUNCH CATE MAR 6 1969

HELIC_ENTRI_ CONIC

RL 148,47 LAL .00

RP 107.87 LAP -.47

RE 187.175 GL 3.71

PLAN[TC_ENTRIC CONIC

C3 14.917 VHL 3.86?

LNCH ATMTH LN_H TIME

90.00 I ?8 12

90.00 ?? ?5 49
lO0.O0 3 19 37

100.00 23 17 5

liD.DO 5 19 }9
110.00 2) 33 55

FLIGHT TIME 178.00 /LRRIVAL CATE AUG 3l |969

01STANCE 5?4,59?

LOL 165,25 VL ?6,2?0 GAL ?.18 AZL 89.53 HCA ?63.2? SMA 120.56 £CC .75406 INC .4772 VI 30.070

LOP 68,46 VP 36.877 GAP 17.13 AZP 90.06 TAL 177.83 TAP 76.05 RCA 97,34 APO 148.78 V2 35.137

GP -15.07 ?AL 81.76 ?AP 163.80 ETS ?96.07 ZAE 131.54 ETE 193.45 7AC 169.52 £TC 196.49 CLP-173.86

CLA 26.49 RAL 82.75 RAO 6567.6 VEL 11.675 PTH 2.05 VHP 8.292 CPA 7.64 RAP 75.99 ECC 1.2455

L-I TIME IN} LAT IN} LONG IN} RT AS( IN} AZMTH IN} TIME PO CST TIM IN} 2 LA T IN} ? LONG

3176.16 -?6.40 109.07 308,00 79.37 ? 71 8 7576.? -27.60 100.61

3761_14 -13.63 146.99 303.63 64.94 23 ?8 30 3161.1 -16.90 139.84

7816.93 -78.95 83.10 308.46 82.?0 4 6 34 ?716,9 -?9.7? 74.38

3595.60 -}1,32 133.66 30?.46 67.15 24 }7 0 2995.6 -14.96 176.76

244?.43 -34.14 55.18 308.98 88.08 6 O } 1842.4 -34.03 45.93

554?.86 -6.85 I76.97 ?99.76 56.43 24 32 56 7947.9 -l|.?l I70.60

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OET[RMINATION ACCURACY

TOE .7946 TRA J.1773 TC3-6.4966 8AU 1.2964 SCT 5399.0 S6R 497.0 .._,3 138.9 ST 743.9 SR 423.5 SS ?48.7

ROE .7878 RRA .1168 RC3 -.7377 FAU .02507 RRT .5512 R_ .5319 RTF .9060 CRT .69|9 CRS -.1139 CST -.7957

FOE -.O056 FRA .6945 FC3-1.4571 8SP 17779 $48 5471.8 R'_3 ,0354 R13 .9061 LSA 8?7.0 MSA 330.7 SSA 35,8

BOE ,4083 8RA ! .I 781 8C3 6,5009 FSP -454 SGJ 5406.0 SG2 414 .I THA ?.97 ELI 808.5 EL2 781 ,4 ALF ?4 .69

LAUNCH OAT? MAR 6 1969 FLIGHT TIME 180.00 ARRIVAL CATE SEP ? 1969

HELIOCENTRIC CONIC 01STANCE 510.105

RL 148.47 LAL .00 LOL 165.75 VL 76.170 GAL 2.78 AZL 89.7? HCA ?66.44 SMA 120.27 ECC .23880 IN( .7799 vz 30.0?0

RP 107.83 LAP -.78 LOP 71.68 VP 36.85? GAP 12.50 A_P _0.07 TAL 171.O5 TAP 77.48 RCA 91,55 APO 148.99 v? 35,144
RE 189.O37 GL 1.84 GP -14.56 ZAL 77.95 TAP 164.49 ETS 294.09 ZAE 131.71 ETE }93.09 ZAC 171 ,93 ETC 184.84 CLP-|74.61

PLANE TC_ENTRIC CONIC

C3 15.747 VHL 3.968 0LA 75.76 RAL 87.02 RA0 6567.6 V£L 1|.710 PTH 2.06 VHP 8.488 0PA 8.46 RAP 78.71 ECC 1.7591

LNCH AZHTH LNCH TIME L-I TIME IN} LAT IN} L(_J_ IN} RT ASC IN} AZMTH IN} TIME PO CST TiM IN} ? LAT IN} 2 LONG

90.00 ? II 11 3100.39 -77.74 |03.68 313.07 81.95 3 2 51 ?500.4 -78.07 95.11

90.00 72 16 53 3861.J5 -I0.68 152.85 307.66 63.62 23 21 14 3261.} -14,14 145.88

!OO.O0 3 56 18 7761.49 -?9.39 79.04 313.36 84.29 4 42 }9 2161.5 -79.87 70.?7

100.00 23 14 27 3675.28 -8.75 138.17 306.65 61.30 74 15 4? 3075.3 -17.57 !31.41
110.00 5 49 4 ?408.69 -34.18 57.54 313.66 89.63 6 ?9 17 1808.7 -33.95 43.31

110.00 ?3 38 IO 3600.84 -4,65 13(3.03 304.14 56.10 ?4 38 !I 3000.8 -9.07 I73.73
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURAC_ ORBIT C[TERMINATION ACCURACY

TOE .1687 TRA 1.44|? TC3-6.J943 8AU 1.3045 ,S6T 5432.9 S(,R 495.J S/,,3 135.7 ST 746.8 SR 416.3 SS ?67.0

ROE .7849 RRA .1325 RE3 -.?723 FAU .02351 RRT .5406 RRF ,§188 RTF .9093 CRT ,4658 CRS .0397 CST -.858J

FOE -.O483 FRA .74_O FC3-1.793} 8SP 17439 $48 5455.4 R_3 .0289 RI_ .9095 L,SA 807.0 MSA 397.3 5SA 31.1

80[ .3311 8RA 1 .4473 8C3 6.1983 FSP -446 $6! 5439.5 SG2 416.0 THA ?.84 ELI 779.6 EL2 353,4 ALF 18.50

?I05



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69_

LAUNCH bATE MAR 6 19_9 FLIGHT TIME 18Z.OO ARRIVAL DATE SEP 4 1969

HELIOCENTRIC CONIC

RL 148.47 LAL .0O

RP 107.79 LAP -.09

R( J_0.875 GL .56

PLANETOCENTRIC CONIC

C3 16.792 VHL 4.098

LNCH ATNTH LNCH TIME

_.OO Z 49 4

90.00 22 II 43
IO0.O0 4 30 12

100.00 _313 17

liD.DO 6 ]7 32
lJO.O0 Z3 42 25

DISTANCE 535.578

LOL 165.25 VL 26.120 GAL 3.42 AlL 89.91KA 269.66 SMA 119.99 E(C .24398 IN( .0876 VI 30.020

LC_° 74.91 VP 36.828 GAP 12.88 AlP 90.00 TAL |69.27 TAP 78.93 REA 90.71 APO 149.26 vZ 35.155

GP -14.14 7AL 74.23 ZAP 165.13 ETS 291.88 ZAE 131.86 ErE 192.77 ZAC 174.33 ETC I81.91 CLP-175.36

CLA 24.00 RAL 91.12 RAD 6367.7 VEL ]I.755 PTH 2.07 VHP 8.700 DPA 9.20 RAP 90.55 ECC 1.2764

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] A_4TH IN] TIME PO (ST TIM IN] 2 L4T INJ 2 LONG

3040.77 -27.73 99.39 318.02 84.04 3 39 44 2440.8 -28.27 90.76

3950.22 -7.94 157.96 311.86 £2.73 23 I7 34 3350.2 -11.53 151.12

2714,10 -29.66 75.59 318.21 86.09 5 15 26 2114.7 -29.e9 66.79

3151.51 -6.24 142.43 310.93 60.71 24 I5 48 3151.5 -10.09 135.77

2378.86 -34.]7 50.2] 318.35 9I,OI 6 37 I2 1778.9 °33.65 4j.01

3660.12 -2.40 133.I3 308.56 55.89 24 43 25 3060.1 -6.86 126.89

GRBIT OETERNINATION ACCURACY

ST 605.8 SR 408.2 S5 _g9.9

CRT .222! CRS .1629 CST -.920§

L$A 833.8 HSA 412.7 $SA 27.3

EL/ 812.5 EL2 394.8 ALF 8.42

OIFFER_NTIAL CCR_CTIONS

TOE .O324 TRA 1.7242 T(3-5.8334 BAU 1.3|04

ROE .2870 RRA .1488 RE3 -.2055 FAU .O2203

FDE -.0900 FRA .7916 F(3-I.1355 BSP ]7576

BOE .2897 6RA 1.7306 BC3 5.8371 FSP -439

MI0-COURSE EXECUTION ACCURACY

s_r 5461.0 _ 492.1 S¢,3 132.4
RRT .5300 RRF .5064 RTF .9127

,_6 5483.2 R23 .0234 RI3 .9128

SGI $467.3 SG2 416.8 THA 2,75

LAUN(H 0ATE MAR 6 1969 FLIGHT TIME tB4.OO ARRIVAL DATE SEP 6 1969

HELIOCENTRIC CONIC

RL 148.42 LAL .00

RP 107.76 LAP ,10

RE 192.690 GL -.63

PLANE TOCENTRJC CONIC

C3 18.094 VHL 4,Zfi4
LNCH AZHTH LNCH TIME

90.00 3 23 23

90.00 22 $ 39

IO0.O0 5 I 41
Z00.00 23 13 2

110.00 6 44 38

I10.OO 23 46 34

0ISTANC£ 341.005

LCL I65.25 VL 26.071 GAL 4.08 AZL 90.10 HCA 272.80 SHA 119.71 ECC .24962 IN( .1021 Vl 30.020
LCP 78.13 VP 36.803 GAP 13.29 A2P 90.01 TAL 167.51 TAP 80.40 RCA 89.83 AFO 149.59 v2 35.166

GP -13.75 ZAL 70.61 ZAP 165.72 ETS 289.43 2_E 132.O0 ETE 192.47 ZAE 176.69 ETE 174,90 CLP-176.II

OLA 22.73 RAL 95.04 RAO 6567.7 EL ll.SlO PTH 2.09 VHP 8.9_9 0PA 9.87 RAP _2.93 ECC 1.297H
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_}'MTH INJ TSME PO CST TIM INJ 2 LAf INJ 2 LONG

299E.17 -28.03 95,1_ _22.90 85.79 4 J3 J5 2392.2 -28.32 87.2J
4033.41 -3.31 162.66 316.14 62.15 23 15 52 3433.4 -9.00 I5§.93

2675.24 -29.81 72.66 323.02 87.62 $ 46 16 2075.2 -29.82 63.86

3825.38 -3.75 146,5J 315._8 6_0.32 24 16 48 322fl.6 -7.68 139.94

2353.14 -34.12 48.2I 3_3.02 92.213 7 23 51 1753.! -33.44 39.03

3720.44 -.09 J36.L_8 3J3,00 55,8_ 24 4_ 35 3120,4 -4.57 J30,07

ORBIT 0ETERMINATICIW ACCURACY

ST 910.0 5R 399._ 55 315.2

CRT .0176 ORS .2546 CST -.9588

LSA 959.3 MSA 407.9 SSA 24.3

ELI 910.0 EL2 399.7 ALF .55

DIFFERENTIAL CORRECTIONS

TDE -.]I07 TRA 2.0244 TC3o5.4234 BAU 1.3127

ROE .2919 RRA .1656 RE3 -.1869 FAU .02051

FOE -.1293 FRA .8417 FC3 -.981| BSP 17613
BOE .3121BRA 2.0311BC3 3.4266 FSP -427

MI0-CCURSE EXECUTION ACCURACY

._T _4BI,9 SGR 48@.2 SG3. 129.3

RRT .5194 RRF .4951RTF .9159

•$G8 5303.6 R23 .0194 RJ3 .9160

SGI 3487.B SC,2 416.7 TH_ 2.66

L_UIICH C_TE MAR 6 1969 FLIGHT TIME 186.00 _RRIVAL DATE SEP 8 1969

HELIOCENTRIC CONIC

RL 148.42 L4L .00 LC_ 165.25 VL

RP 107.73 LAP -29 LOP BJ.36 VP

RC 194.480 GL -1.73 GP -13.4_ ZAL

PLANE TOCENTRIC CONIC

C3 19.682 VHL 4.436

LNCH AZMTH LNEH TIME

90.00 3 54 48

90.00 22 6 51

iOO.O0 5 30 56

IO0.O0 23 13 24

IlO.O0 7 10 14

1_0.00 23 50 35

OIFFERENTIAL CORRECTIONS

TOE -.2678 TRA 2.3354 TC3-4.9939 _AU 1.3l_]

ROE ._964 RRA .1824 RC3 -.16_3 FAU .O19IO
rOE -.]694 FRA .8907 FC3 -.840J BSP J7743

BDE .3995 BRA 2.3425 8C34.9988 FSP -419

DISTANCE 546.379

26.023 G4L 4.78 47L 90.30 HCA 276.11 ,S_,14 119.44 ECC .25579 INC .2953 Vl 30.020

36.779 GAP ]3.73 AZP 90.03 TAL ]65.77 TAP 81._ R(A _8._9 APO ]49.99 v2 35.177

67.12 lAP 166._4 ETS 286.73 ZAE ]32.13 ETE 192.19 ZAC 170.A0 ETC 140.07 CLP-176.87

OLA 21.47 RAL 98.75 RAO 6567.8 VEL 11.877 PTH 2.11 VHP 9.176 DPA 10.46 R4P 85.32 ECC 1.3239
L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ A_'MTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

2952.35 -28.19 92.96 327.71 87.23 4 44 0 2352.3 -28.28 84.30

4112.82 -2.77 167.12 320,47 61.81 23 15 24 3512.8 -6.52 16D.44

2642.36 -29.87 70.22 327.77 88.91 6 14 58 2042,4 -29.71 61.42

389_.04 -1.30 150.51 319.65 60.I3 24 18 22 3298.0 -5.27 143.97

2331.70 -34.0§ 46.54 327.68 93.19 7 49 6 1731.7 -33.24 37.39

3781.47 2.24 I39.46 _17.44 55.BB 24 53 37 3181.5 -2.25 133.26
MID-COURSEEXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5502.2 SGR 4B_.6 SG3 126.1 ST 1040.6 SR 390.3 SS 341.8

RRT .50_3 RRf .4_30 RTF .9]95 CRT -.J428 CRS .3299 CST -.9790

SG_ 5523.3 R23 .DJ3] gJ3 .9196 LSA J09_.3 M...q_ 3_9.6 SSA _J.9

SGI 3507.7 S_ 415._ THA 2.57 ELI 1042.3 EL2 3_5.7 ALF 176.45

LA_EH DATE M4R 6 1969 FLIGHT TIME 188.00 ARkIVAL OATE 5£P IO I909

HELIOCENTRIC CONIC

RL 148.4_ LAL .OO

RP 107.70 LAP .48

RC 196.245 GL -2.73

PLAN_T_ENTRIC CONIC

C3 21.594 VHL 4.647

LNCH AZMTH LNCH TIME
90.00 4 23 40

gO.OO 22 5 54

100.O0 5 30 6

1(30.00 23 14 tO

110.00 7 34 18

]_0.00 23 54 27

DIFFERENTIAL CORR£CTIONS

TOE -.4330 TRA 2.6635 .T_3-4,$531BAU 1.3151

ROE .M32] RRA .1991RC3 -.1494 FAU .01772

FOE -.2081FRA .9408 FC3 o.7106 BSP 17847

BOE .5280 8RA 2.6709 BE3 4.5355 FSP -411

DISTANCE 551.692
LEt. 165,23 VL 25,975 GAL 3,51 AZL 90.49 t'_A 279.34 SI4A I19.17 ECC .26253 INC ,4901 Vl 30.020

LCP 84.58 VP 36.755 GAP 14.20 AZP 90,08 TAL 164.04 TAP _3.3fl _CA 87.89 Ai:_3 150.46 V2 35.187

GP -13.08 ZAL 63.78 2AP 166.71ETS 283,79 ZAE 132.24 ETE 191.93 7_C 178.09 ETE 40.38 CLP-177.63

DLA 20._3 RAL ]0_.23 RAO 6567.9 VEL 11,957 PTH _.13 VHP 9.444 DPA 10.99 RAP 87.74 ECC 1.3554

L-I TII4_ IN] LAT IN] LONG IN] RT ASC IN] A_4TH IN] TIME PO CST TIM INJ 2 LAT IN] 2 LONG

29:20,08 -28.28 90.60 332.45 88.4I 5 12 20 2320.l -28.20 81 .94

4]B9,47 "._ 171.39 324.83 61,68 23 15 44 3589.5 -4.08 164.76
2615.61 -29.89 68,23 332,4B 89,95 6 41 41 _015.6 -29.58 59.44

3969.17 I.II I54.42 324.05 60.13 24 _ 19 3369.2 -2.87 147.89

2314.62 -33.98 45.21 332.31 93.97 8 12 52 1714.6 -33.06 36.09

3842.92 4.58 142.68 3_! ,88 56.09 24 38 30 3242.9 .]O 136.47

HI0-COURSIE EXE(UT|ON ACCURACY ORBIT 0ETERMINATION ACCURACY

_GT _5|7.2 SGR 47_.9 $G3 123,! ST JIB4,7 SR 380.7 SS 36_.4

RRT .4969 R_" .4713 RTF .9233 CRT -.2570 CRS .3B63 CST -,9890

56B 5537.7 R23 .Oil5 RI3 .9233 LSA 1244.2 MSA 36fl.5 $SA 20.0

S6I 5522.3 S.G2 412.6 THA 2.47 ELI 11fl9.2 EL2 366.5 4LF 174,78

21 O6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH CATE MAR 6 1969 FLIGHT TIME 190.00 ARRIVAL DATE SEP 12 1969

HELIOCENTRIC CCNIC 0ISTANC6 556.933

RL J48.42 LAL .DO LOt. J65.25 VL 25.928 GAL 6.29 AZL 90.69 HCA 282.57 SMA

RP IO7.67 LAP .67 LOP 87.81 VP 36.731 GAP 14.71 AZP _0.J5 TAL 162.34 TAP

RC 197.986 GL -].64 GP -12.79 ZAL 60.62 ZAP 167.1! ETS 280.59 ZA£ 132,34 ET£

PLANETO(ENTRIC CC_NIC

C3 23.878 VHL 4.887 0LA 19.02 RAL 105.53 RAD 6568.0 VEL |2.052 PTH _.J5 VHP

LNCH AZMTH LNCH TINE L-I TIE INJ LAT INJ LONG INJ RT A.%C INJ AZNTH

90.00 4 50 15 2894.56 -_8.3| 88.74 337.14 89.35

90.00 22 5 33 4263.88 2.10 175.54 329.L_3 61.75

1OO.OO 6 25 16 2594.61 -29.88 66.67 337.14 90.77

lOO.OO 23 15 13 4039.06 3.48 158.26 328.44 6(].29

IIO.OO 7 56 49 23OI.93 -33.92 44.22 336.92 94.55

IIO.OO O 2 5 3gO4.51 6.9I 145.93 326.32 56.44

OIFFE_NTIAL CORRECTICNS NI0-COURSE EXECUTION ACCURACY

TOE -.6071 TRA 3.0086 TC3-4.1089 BAU 1.3124 _T 5527.6 _R 467.9 ._3 120.2

ROE .3087 RRA .2157 RC3 -.|308 FAU .0|638 RRT .4848 RRF .4594 RTF .927|
F0E -.2460 FRA .9921 FC3 -.5939 BSP 17939 _ 5547.4 R_3 .0086 R13 .9272

BOE .6811 BRA 3.0163 8C3 4.1110 FSP -403 ,SGI 5532.3 .SG2 408.9 THA 2.36

118.91ECC .26991 INC .6890 VI 30.020

84.91 RCA 86.82 4PO 151.0l VZ 35.196

19J._ ZAC 175,82 ETC 23.95 CLP-178.40

9.736 0PA II.44 RAP 90.16 ECC |.3930

]NJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

5 38 29 LP'294.6 -28.10 80.08

23 16 37 3663.9 -1.69 I68.92

7 6 30 _994.6 -29.46 57.89

24 22 32 3439.1 -.50 151.73

8 35 I0 1701.9 -32.9J 35.13

J 7 9 3304.5 2.45 139.68

ORBIT 0ETERIdrNATJON ACCURACY r

ST 1332.0 SR 370.? SS 394.3

CRT -.3389 CRS .4298 CST -.9939
LSA 1394.8 HSA 348.2 SSA 18.4

ELI 1338.3 EL2 347.2 ALF 174.22

LAUNCH DATE MAR 6 1969 FLIC_T TIME 192o00 ARRIVAL OATE SEP 14 1969

HELIOCENTRIC CONIC

RL 148.42 LAL .[30
RP IO7.64 LAP .86

RC 199.701 GL -4.45

PLANETC_CENTRJC CONrC

C3 26.594 VHL 5.157

LNCH A2'MTH LNCH TIME

90.00 5 J4 4I

90.OO _ 5 _W_

100.00 6 46 32
1OO.00 23 16 26

IiO.OO 8 17 47

_10.00 O 5 37

LCL 165.25 Vb

bOP 91.05 VP

GP -12.52 ZAL

OISTANCE 562.09"Z

25.882 GAb 7.J! AZL gO.89 P_A 285.80 $444

56.707 GAP 15.26 AZP gO.24 TAL 160.66 TAP

57.62 ZAP 167.46 ET5 277.14 ZAE _32.42 ETE

118.66 ECC .27800 INC .8928 V! 30.020

86.46 RCA 85.67 APO 151.65 V2 35.205

191.45 7AC 173.45 ETC 19.J9 CLP-179.I8

OLA 17.85 RAb 108.6! RA0 6568.1 VEL J2.164 PTH 2.18 VHP 10.053 OPA II.83
L-I TI_ |NJ LAT INJ LONG INJ RT A,_K_ XNJ A=_NTH XNJ TIME FO CST TIM

2875.22 -28.32 87.YZ 341.77 90,06 6 2 36 2275.2

4356.3_ 4.43 179.60 3_3.58 62.00 23 17 52 3736.3

2579._4 -29.86 65.51 _41.25 91.38 7 29 31 1979.0

4107.75 5.78 J62.05 332.83 60.62 24 24 54 3507.7

2293.54 -33.87 43.57 341.49 94.93 8 56 0 1693.5

3966.0J 9.2J 149.20 330.73 56.94 I 11 43 3366.0
OIFFE_NTIAL CORRECTIONS

TOE -.7853 TR_ 3.3771 TC3-3.6666 BAU 1._042

ROE .3166 RWA .2320 RC3 -.1125 FAU .OJSOI

FOE -.28|3 FRA 1.O464 FC3 -.4885 BSP 17916

BOE .8467 BRA 3.3851 BE5 3.6683 F.SP -392

RAP 92.60 £CC 1.4377
|NJ 2 bAT INJ 2 LONG

-28.0I 78.67

.65 172.96
-29.35 56.75

J.82 155.50

-32.81 34.49

4.80 142.90

ORBIT 0ETERMINATION ACCURACY

ST 1474.0 SIR 36J.I SS 418.6

CRT -.3954 CR$ .4608 CST -.9965

LSA 1539.0 MSA 330.6 SSA 17.0

ELI 1481.3 EL2 330.0 ALF I74,18

MID-COURSE EXECUTION ACCURACY
,%T 5531.8 SGR 458.9 SG3 117.3

RRT .4725 RRF' .44e_ RTF .9311

•_ 5550.8 R23 .0067 R13 .93II
S_J 5536.1 SG2 404.1 THA 2.26

L_UNCH DATE MAR 6 1969 FLIGHT TIM( 194.00 ARRIVAL 0ATE SEP 16 1969

H[LIC([NTRIC CONIC

RL |48.42 L_L .OO

RP IO7.6_ LAP 1.04

RE 201.391GL -5.18

PLAN[TOCENTRIC CONIC

C3 29.8IZ VHL 5.460

LNCH AZMTH LNCH TIH_

90.00 5 37 9

90.O0 22 5 57
_OO.OO 7 80

I[30.O0 23 I7 47

110.O0 B 37 15

110.00 0 8 58

OIFFERIENTIAL CCRRECTIONS

TOE -.9771 TRA 3.76J6 TC3-3.2479 BAU 1.295|

ROE .3254 RRA ,2474 RC3 -.O955 FAU .D1374

FOE -.3178 FRA J.1012 FC3 -.3989 BSP 18006

BOE 1.0299 8RA 3.7697 BE3 3.2493 FSP -_4

DISTANCE 567.J53

LC_ 165.25 VL 25.937 GAL 7.99 AZL 91.10 _(A 289.03 S4WA 11H.41 ECC .2P687 INC J.1035 v! 30.020

LOP 94.28 VP 36.683 GAP 15.85 AZP 9(3.36 TAL 159.02 TAP 88.05 RE4 _4.44 APO 152.38 V2 35.213

GP -12.27 ZAL 54._I ?AP I67.73 ETS 273.45 ZAE I32.48 ETE J91.23 ZAC 171.07 ETC 16,95 (LP-J79.97

0LA I6.74 RAL I11.47 RA0 6568.2 VEL 12.296 PTH 2,2| VHP 10.399 DPA I2.J5 R4P 95.03 ECC 1.4906

L-I TIP4[ INJ LAT INJ LONG INJ RT A,_C INJ 4_NTH INJ TIf4_ F_O CST TIN INJ _ LAT INJ 2 LONG

2861.54 -28.31 86.32 346,35 90.56 6 24 51 2261.5 -27.93 77.68
4406.98 6.67 183.58 337.94 62.42 23 19 24 3807.0 2.92 176.90

2568.56 -29.84 64.73 346.31 91.79 7 5_49 J968.6 -29.28 55.98

4175.19 8.02 165.81 337.21 61.11 24 27 22 3575,2 4,10 _9.21
22_9.35 -33.84 43.25 346.03 95.J2 9 15 24 1689.3 -32.76 34.18

4027.18 JJ.47 152.51 335,13 57.57 I 16 5 3427.2 7.If I46.I_

MIO-COL_SE EXECUTION ACCURACY CRBIT 0ZTERMINATION 4CCURACY

SGT 5533.7 SGR 448.3 S(.,3 I14.5 ST 1609.9 SR 351.0 SS 442.4
RRT .4585 RRF ,4354 RTF .9_53 CRT -.44|0 CR5 .4882 CST -.9979

S_ 5551,8 R_3 .0049 R13 .9354 LSA 1676.9 HSA 313.9 SS_ J5.9

SGI 5537.5 _,2 398.1 THA 2.14 ELl 1617.6 EL2 313.5 ALF J74.29

.LAUNCH (_ATE MAR 6 1969 FLIGHT TIME 19_.00 ARRIVAL _ATE SEP I8 1969

HELIOCENTRIC CONIC

RL 148.42 LAL .00

RP 107.39 LAP 1.22
RE 203.056 GL -5.82

PLANETOCENTR'IC CONIC

C3 33.619 VHL 5.798

LNCH AZHTH LN_H TIME

90.00 5 _ 47

90.00 22 6 31
JOO.OO 7 27 46

JO0.O0 23 19 12
JIO.OO 8 55 J5

JIO.O0 0 J2 9

DIFFERENTIAL CCRRE_CTION$

TDE-I.17gO TRA 4.1685 TC3-2.84_O BAU J,2783

ROE .3353 RRA .26;8 RC3 -.0798 FAU .01249

FOE -.3536 FRA 1,1586 FC3 -.32|7 8SP 18134

BOE 1.2258 BRA 4.1767 9C3 2.8442 FSP -377

DISTANCE 572.0H

LOL 165.25 VL 25.793 GAL 8.g2 AZL 91.32 HCA 292.26 S_A

LOP 97.52 VP 36.660 GAP 16.50 AZP gO.50 TAL 157.41 T_P
GP -12.04 ZAb $2.I8 ZAP 167.93 ETS 269.54 ZAE 132.51 ETE

118.17 £CC .29663 INC 1.3227 VI 3{1.020

89.68 RCA 83.12 4P_ 153.22 V2 35.221

191.02 ?_C 168.71ETC 15.64 CLP 179.23

0LA 15.69 RAL 114.12 RA0 6568.3 V_L 12.450 PTH 2.25 VHP I0.779 0PA 12.4I RAP 97.46 ECC ! .5533
b-I TIME INJ L_T INJ LONG INJ RT A._ INJ AZ]4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 L_NC

2853.08 -28.30 85.70 3_0,86 90.87 6 45 20 2253.1 -27.88 77.06

4475.89 , 8.82 187._0 34_._8 62.98 23 2J 6 _75.9 5.13 180.76

2562.85 -29.83 64.31 350.82 92,02 8 10 29 1962.9 -29.23 55.56

4241.35 J0.J7 169.54 341.57 61.74 24 29 53 3641.3 6.32 I62.87
2289.15 -33.84 43.23 350.52 95.13 9 33 24 1689.J -32.76 34.16

4087.82 13.66 155.84 339.52 58.36 I 20 16 3487.8 9.37 149.36

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5525.7 5_R 436,5 SG3 111.8 ST 1736.3 SR 341.0 SS 465.2
RRT .4432 RRF .4218 RTF .9402 CRT -.4767 CRS .5107 CST -.9987

SGB 5543.0 R23 .0033 R13 .9403 LSA 1805.0 MSA 298.6 5SA 14.8

SGI 5529.1 SG2 391.1 THA 2.02 ELI 1744 .J EL2 29B.4 ALF 174,49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69_

ARRIVAL DATELAUNCH 0ATE HAR 6 1969 FLIGHT TIN[ 198.00 SEP ZO 1969

H[LI(XENTRIC CONIC 0ISTANCE 576.907

RL |48.41 LAL .00 LOL |65.15 VL 15.749 GAL 9.91 AZL 91.55 PiCA 29§.50 S#4A 117.9d [CC .30738 INC 1.552] vJ 30.020

RP 107.57 LAP 1.40 LOP 100.75 VP 36.636 GAP 17.20 AZP 90.67 TAL 155.85 TAP 91.35 RCA 81.69 AFt3 154.19 VZ 35.2Z8
RC 2134.697 GL -6.39 GP -1J.83 ZAL 49.74 ZAP |68.06 _TS 265.43 ZA[ 132.53 ETE 190.82 ZAC 166.35 ETC 14.79 CLP 178.40

PLAI_TOCENTRIC CONZC

C3 _8,121 VHL 6,174 0LA 14.70 RAL 116.58 RAD 6568._ V_L 12.629 PTH 2.29 VHP 11.195 0PA 12.61 RAP 99.88 ECC 1.6274

LNCH AZNTH LNCH TIME L-| TIN[ |NJ LAT INJ LCN_ INJ RT ASC INJ AZNTH INJ TII4E PC) CST TIN INJ 2 kAT INJ _ LONG

gO.[0 6 16 40 2849.39 -28._0 85.43 355.31 91.00 7 4 10 2249.4 -27.86 76.80
90.00 22 7 13 4543.07 10.87 191.36 346.61 63.69 23 22 56 3943.1 7.25 184.56

100.00 7 45 55 2561.55 -29.83 64.21 355.27 92.07 8 26 37 1961.6 -29.22 55.46

100.00 23 20 39 4306.14 12124 173.24 345.90 62.51 24 32 25 3706.1 8.46 166.49
110.O0 9 I1 51 2292.71 -33.86 43.51 354.98 94.97 9 50 3 1692.7 °32.80 34.43

110.DO 0 15 9 4147.75 |5.77 159.20 343.88 59.27 J 24 16 3547.7 11.58 J52.60

0|FFER[NTIAL CCRR1ECTION5 NIO-C_)R,_d_ EYJECUTION ACCURACY ORBIT 0ET[Rt4INAT|ON ACCURACY

TD£-1.3864 TRA 4.6017 TC3-2.4782 BAU 1.2634 SGT 5523.6 S(_R 423.5 _3 109.2 ST 1948.7 SR 331.0 55 487.1

.3464 RRA .2749 RC3 -.0653'FAU .01|25 RRT .4263 RRF .4069 RTF .9444 CRT -.5042 CRS .5295 CST -.9991
FOE -.3890 FRA 1.2192 FC3 -.2556 65P 16109 st.,8 5539.9 RZ3 .0026 R13 .9444 LSA 1919.2 HSA 284.8 SSA 14.O

BOE 1.4290 BRA 4._ 8C3 2.4790 FSP "_9 SGI 5526.6 SG2 382.9 THA 1.88 EL| .IJJ56.4 EL2 284.7 _LF 174.7_

LAUNCH DATE NAR 6 1969 FLIGHT TIE ,_0.00 ARRIVAL 0ATE 5EP 22 1969

HELIOCENTRIC CONIC OISTANC£ 5815553

RL 148.41 LAL .DO LOL 165.2_ VL 25.70? GAL d0.99 AZL 91.79 PiCA

RP 107.55 LAP 1.57 L_P |03.99 VP _.612 GAP 17.97 AZP 90.86 TAL

RC 206.313 GL -6.89 GP -11.64 ZAL 47.47 ZAP 168.11 [TS 261.15 ZAE

PLANETOCENTRIC CONIC
C3 43.452 VHL 6.592 OLA |3.78 RAL 118.84 RAO 6568.6 VlEL J2.838 PTH

LNCH A2_MTH LNCH TZNE L-Z T|HE IN| LAT XNJ LONG |NJ RT AS(. |NJ AZ'NTH JNJ TII._.

go.DO 6 33 56 2850.07 °28.30 85.4g 359.70 90.99 7 Z1 27

90.00 22 8 1 4608.46 12.82 195.18 350.gO 64.53 23 24 49
I00.00 8 2 33 _564.31 -29.83 64.42 359.65 91.96 8 45 17

100.130 23 22 5 4369.45 14.20 176.92 350.21 63.42 24 34 55

lID.DO 9 27 6 2299.76 -33.90 44.05 359.38 94.65 JO 5 25

110.00 O 17 58 4206.76 17.79 162.58 348.21 60.32 1 28 5

DIF_ER1ENTrAL C(_RIE(TIONS

TOE-I ,60|2 TRA 5.064_6 TC3-2.J284 _AU |.2368
ROE .33gO RRA .2864 RC3 -.0521FAU .00997

FDE -.4232 FRA 1.2848 FC3 -.I_7 8_ ° 18034
_OE |.6409 _RA 5.0747 8C3 2.|291 rSP -358

_98.73 Si4A 117.71 ECC .3_926 INC 1.7947
154.34 TAP 93.07 RCA 80.t3 APO 155.29

132.51ETE 190.62 ZAC 164.02 £TC J4.19

2.34 VHP |1.654 0PA |2.75 RAP :|0_._9 ECC 1.7151

PC) CST T|M INJ 2 LAT _NJ _ LONG

2250.1 -27.87 76._4

4008.5 9.29 1_,29
1964.3 -_9.24 55.66

3769.5 |0.5! 170.O7

1699.8 -3_.89 34.96

3606.8 13.71 155.85

CRBIT 0ETERN_NATION ACCURAC_

ST 1947.9 SR 321,4 55 507,8

CRT °.5263 CRS .5444 CST -.9994

LSA 20_.2 NSA 272.2 5SA 13.Z

ELI |955.4 EL2 272.2 ALF 174.94

Vl 30.020
V2 35.235

CLP 177.55

HI0-CCXJRS4E £_(UTZON ACCURAC_

ST 5511.1SGR 409.6 ,9(;3 106.7

RRT .40?9 RRF .3911RTF .949(3

SC_ 5526.3 R2_ .DO25 R13 .9490

t_1 5513.6 S_ 373.8 THA 1.74

LAUNCH DATE 14AR 6 1969

HeLiOCENTRIC CONIC

RL 148.42 LAL .00

RP |07.53 LAP i.74

RC _07._04 GL -7.32

PLAN[T_X_[NTR_r_ C(_/N_

C3 49.778 VHL 7.055

LNCH AZNTH LN_H TIME

go.DO 6 49 41

go.OO 22 8 52

I(3(3,OO 8 17 43

IDO.00 23 23 31

IIO.DO 9 41 3
II0,00 0 2O 37

DIFFERENTIAL CORRECTIONS
TD£-I.8325 TRA 5.5576 TC3-1.812O _AU 1.2O61

ROE ,1727 RRA .2954 RC3 -.0407 FAU .00675

FDE -.4592 FRA 1.3533 FC3 -.|523 _P |_68

l_)E 1,87DO _IRA 5.5655 8C3 1,8J24 FSP -351

LAUNCH DATE NAR 6 1969

HIELIC_ENTRIC CONIC

RL 148.42 LAL .00 LCL 165.25 VL

RP 107.52 LAP 1.90 LCP 110.48 VP

RC 209.470 GL -7.69 GP -II.30 7AL

PLANETC_ENTRIC CONIC

C3 57.308 VI..IL 7.570
LNCH AZNTH LNCH TZNE

90.00 7 3 57

90.00 22 9 46

lO0,O0 8 31 30

lO0.O0 23 24 54

110.DO 9 53 45

|tO.DO 0 23 4

OIFFERI_NTIAL COK_I[CTIONS

TDE-2.075_ TRA 6.0842 TC3-|.5229 _AU 1.1670

ROE .3879 RRA .5017 RC3 -.0507 FAU .00751

FOE -.4959 FRA !.4272 FC3 -.|135 8SP 18{]82

BOE 2.1117 _RA 6.0917 BC3 I .5232 FSP -343

FL|GHT TIMIE _02.00

0]STANC[ 586.OGO

LOL 165.25 VL 25.666 GAL 12.14 AZL 92.05 PEA 301.97 SHA

LOP 107.23 VP 36.589 G_P 18.82 AZP 9|.09 TAL 152.89 TAP

GP -11.46 ZAL 45.39 ZAP 168.07 £TS _56.74 ZAE 132.46 ETE

DLA 12.93 RAL 120.92 RAD 6568.8 VEL 13.082 PTH 2.39 VHP
L-I T_M[ |NJ LAT _NJ LONG |NJ RT ASC INJ A_Y14TH INJ TJl4E

2854.69 -28.31 85.82 4.0_ 90.81 7 37 15
4671.99 14.65 198.95 355.15 65.49 23 26 44

2570.75 -29.85 64.90 3.96 91.7! 9 0 34

4431.16 16.04 180.57 354.48 64.44 24 37 22

2310.01 -33.96 44.85 3.71 94.|8 10 19 33

4264.67 19.71 165.97 352.51 61.49 I 3| 41
MID-CCURS_ E_ECUTION ACCURACY

S_7 5495.0 SGR 394.3 SG3 104.3
RRT .3859 RRF .3719 RTF .9538

sr_ 5509.1 _23 .0024 RI3 .9538

S_I 5497.J SG2 363.6 THA 1.59

FLIGHT T|NE 204.DO

DISTANCE 390.208

25.626 GAL 13.40 A2'L _'_.33 hK_ 305.21SI_A
36.566 GAP 19.76 A2'P 91.34 TAL 151.51 TAP

43.47 2AP 167.94 ETS 252.24 ZAE 132.37 ETE

DL_ 12.14 RAL 122.R RAO 6569.0 VlEL i3.367 PTH 2.44 VHP

L-J TINE IN| LAT IN| LCNG |NJ RT ASC |NJ A2'NTH |NJ TII4_
2862.86 o28.3! 86.42 8.21 90.5| 7 51 40

4733.54 16.35 202.67 359.35 66.55 23 28 39

2580.52 -29.87 65.62 8.18 91.33 9 14 31
4491.11 17.77 184.19 358.69 65.56 24 39 45

2323.15 -34,02 45.87 7.97 93.58 10 32 28

4321.24 21.51 169.38 356.77 62.77 J 35 6
_IO-COURt_ EXECUTION ACCURAC_

,%T 5474,6 .'SGR 378.1 SG3 101.9

RRT ,_O5 RRT" .3496 RTF .9567

S_ 5487.7 R_3 .0027 R13 .9587

_,1 5476.3 SG2 352.5 THA ] .43

ARRIVAL DATE 5EP 24 1969

117.49 £CC .33242 INC 2.0527 Vl 30.020

94.86 RCA 78.43 APO 156.54 v2 35,240

190.42 7AC 161.71ETC 13.74 CLP 176.67

|2.162 DPA |2._3 RAP 104.67 ICe !.8192
PC) CST TIN IN| 2 LAT IN| 2 LONG

2254.7 -27.89 T7.18

4072.0 11.22 191.95

1970.8 -29.29 56.14

3831.2 ]2.47 173.60

17J0.0 -33.01 35.74

3664.7 15.75 159.O9

ORBIT 0ETERMINATION ACCURAC_

ST 2O37.3 SR 311.6 SS 529.1

CRT -.5478 CRS .5602 CST -.9996
Ls_ 211i.8 MSA 259.7 SSA 12.5

ELI 2O44.5 CL2 259,7 ALF |75.13

ARRIVAL DATE SEP Z6 1969

117.27 ECC .34703 INC 2.3297 VI ]0.020

96.72 RCA 76.58 APO 157.97 v2 35.246
]_0.23 ?AC J59.43 ETC 13.40 CLP 175.76

12.727 OPA 12.86 RAP 107.O2 [CC 1.943!

CST TIM . IN| 2 LAT IN| 2 LONG
2262.9 -27.94 77.77

4t33.5 13.04 195.56

1980.5 -29,36 56,85

3891.1 14.32 t77,99

1723.1 -33.15 36.74

3721.2 17.69 162.33

ORBIT DETERt4INATION ACCURACY

ST 2114.2 SR _01.9 SS 550,6

CRT °,5675 CRS .5753 CST -.9997

LSA 219|.5 HSA 247.7 SSA 11,8

ELI 2J21._ EL2 247.7 ALF 175.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH DATE NAR 6 1969 FLIGHT TII_ Z06.00 ARRIVAL DATE SEP Z8 ]969

HELI(X([NTRIC CONIC DISTANCE 594.|24

RL |48°42 LAL .00 LOt. 465.25 VL 25.587 GAL 14.76 AZL 92.63 HCA 308.44 S_4A ]17.07 ECC .36332 INC 2.6298 V! 30.020

RP |07.§O LAP 2.06 LOP]13.72 VP 56".543 GAP 20.8| AZP 91.64 TAL 150.23 TAP 98.67 RCA 74.53 APO 159.60 V2 35_250

RC 211.O12 GL -8.01 GP -J1.15 ZAL 41.74 ZAP 167.71 [T$ 247.70 2AE 132.23 ETE 190.03 ZA( |57.20 ETC 13.14 CLP ]74.80

PLANE TO(ENTRIC CONIC
C3 66.310 VHL 8.143 0LA 11.43 RAL 124.55 RA0 6569.3 VEL 13.699 PTH 2.50 VHP 13.357 DPA 12.85 RAP ]09.33 ECC 2.0913

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT A_ IN] AZ14TH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 7 16 50 2874.18 -28.32 87.25 12.31 90.10 8 4 44 2274.2 -28.O0 78.59

90.OO 22 10 39 4792.91 17.92 206.32 3.47 67.70 23 30 32 4192.9 14.74 199.08

1011.00 B 43 57 2593.24 -29.88 66.57 12.30 90.83 9 27 10 1993.2 -29.45 57.79

IOO.OO 23 26 13 4549.09 19.37 187.75 2.83 66.77 24 42 3 3949.1 16.06 ]80.52

1]0.00 10 5 15 2338.84 -34.08 47.09 12.14 92.86 10 44 _ 1738.8 -33.31 37.94

110.OO 0 23 21 4376.25 23.18 172.77 .96 64.15 I 38 17 3776.2 19.52 ]65.55

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

.T02-2.3329 TRA 6.6507 TC3-1.2607 BAU 1.1178 SGT _450.0 SGR _O.9 S(.3 99.6 ST 2]79.4 SR 292.3 55 572.9
ROE..40411 RRA .3046 RC3 -.0222 FAU .OO622 RRT .3308 RRF .3_31 RTF ._N634 CRT -.5864 CR$ .5904 CST -_9999

FOE -.5_L37 FRA 1.5075 FC3 -.08|2 BSP 18077 S_ 54_1.9 R_3 .OO35 R13 .9634 LSA 2259.9 lISA 236.0 SSA 1J .2

BOE 2.3678 8RA 6.6576 BC3 1.2609 FSP -336 SGI 5451.3 _2 340.5 THA ] .26 EL] 2186.2 ELE 236.0 ALF 175.45

LAUNCH DATE NAR 6 I_N_9 FLIGHT TIME 208.00 ARRZVAL 0ATE SEP 30 J969

H[LIOCENTR|C CCNIC "0I_rTAN([ 597.679

RL 148.42 LAL .OO LOL 165.25 VL 25.549 GAL 16.26 AZL 9_._NS HCA 311.68 SMA 116.87 ECC .38154 IN( 2.9582 VI 30.020
R_ 107.49 LAP 2.21 LCP 116.97 VP _.520 GAP 21.9_ AZP 91.97 TAL 149.05 TAP JO0.73.RCA 72.28 APO 161.46 V2 33.254

RC 212.528 GL -8.29 GP -11.00 ZAL 40.17 ZAP 167._k_ ET$ 243.1fl ZA( 132.04 ETE 189.82 ZAC 155.01 ETC 12.93 CLP 173.79
PLAMETOCENTRI( C(_NIC

C3 77.127 VHL 8.782 OLA 10.78 RAL 126.10 RA0 65(F).5 VI[L 14.088 PTH 2.57 VHP 14.064 0PA 12.79 RAP 111.58 ECC 2.2693

LNCH AZMTH LN(H TIME L-I TIME INJ I.AT INJ LONG INJ RT ASC INJ A_4TH INJ TII_ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 28 21 2888.29 -28.31 88.28 16.29 99.59 B 16 29 _58.3 -28.O7 79.62

90.aO 22 lJ 31 4B49.gO 19.38 ZO9.88 7.49 _8,92 23 32 21 4249.9 16.32 202.53

I00.00 8 55 fl 2608.57 -_.89 67.71 16.29 90.2_ 9 _8 33 "2008.6 -29.54 58.92

100.00 23 27 _ 4(04.85 20.82 191.25 6.1t7 6b.06 24 44 13 4004.9 17.66 183.88

J10.00 10 15 33 2356.78 -34.13 48.49 |6.Z(7 92.03 10 54 49 1756.8 -33.47 39.31

II0.00 0 _7 _ 4429.40 24.72 176.13 _I.07 65.60 J 41 15 3829.4 21.22 168.73
DIFFERENTIAL CORIq[CTION5 NI0-COURS_ EXECUTION ACCURACY ORBIT DETERNINATION A(CURACY

TOE-2.6020 TRA 7.2659 TC3-I .OLP_2 BAU 1.0541 SGT 5421.3 _R 343.1 SG3 97.4 ST 2231.7 ,SR 283.0 SS 595.9

ROE .4238 RRA .3034 RC3 -.0151 FAU .00481 RRT .29_0 _ .2917 RTF .9681 CRT -.6045 CRS .6031 (:ST -.9996

FOE -.5722 FRA J.5961 Ire3 -.0540 B._° J7954 S_ 5432._ R_3 1._4_ R13 .9681 LSA 23J6.2 NSA 224.8 SSA J0.5

BOlE 2.6363 BRA 7.2722 _3 1.0223 IrSP -_27 SGI 542_.3 SG2 327.7 THA I .08 ELI 2238.3 EL2 224.8 ALF 175.57

LAUNCH 0ATE MAR 6 19_J FLIGHT TIME 210.00 ARRIVAL DATE OCT _ 1969

HELIOCENTRIC CONIC

RL J48.42 LAL .DO LOL 165.25 VL

RP 107.48 LAP 2.35 LOP 120.21 VP

RC 214.01_ GL -8.52 GP -10.87 ZAL

PLANETO_ENTRI_ _ONI(

C3 90.206 VHL 9.498
LNCH ATNTH LN(H TrME

90.00 7 38 3]

90.00 22 18 2J

IOO.OO 9 4 55

100.00 23 28 37

IIO.OO 10 24 39
llO.OO 0 29 19

DIFFERENTIAL CO_[CTIONS

T02-2.894! TRA 7._72 TO3 -.8109 BAU .9780

ROE .4448 RRA .294_ Re3 -.0095 FAU .00334

FOE -.6142 FRA 1.6924 FC3 -.0321BSP 17938

BC_ 2.9281 BRA 7.9328 BC3 .8ll0 FSP -320

0ISTAN(E 600.785

25.513 GAL 17.91 AZL 93.32 HCA 314.92 S_4A 116.68 ECC .40197 IN( 3.32]4 V] 30.020

36.498 GAP 23.29 AZP 92.35 TAL 148.O0 TAP 102.91RCA 69.78 APO 163.59 v2 35.256

38.78 ZAP 166.94 ETS 238.65 ZAE 131,77 ETE 169._ ZAC 152,R8 ETC 12.77 CLP 172.72

DLA 10.21RAL ]27.48 RA0 6569.9 VEL 14.545 PTH 2.64 VHP 14.860 DPA 12.69 RAP 1|3.77 ECC 2.4846

L-I T_ME _NJ LAT IN] LONG |NJ RT AS_ |NJ AZ_qTH IN] TIME PO CST TIM _NJ 2 LAT IN] 2 LONG

2904.84 -28.30 89.49 20.12 88.97 8 26 56 2304.8 -28.]4 80.83

4904.22 _O.63 213.34 11.38 70.18 23 34 5 4_04.2 17.76 205.86

ZI_Zfi.18 -29.89 69.02 20.14 89.54 9 48 41 2026.2 -29.63 60.22

4658.1| 22.14 J94.66 10.79 69.39 24 46 ]6 4058.1 19.14 ]87.]5
2376.66 -34.17 50.04 20.11 91.12 11 4 16 ]776.7 -33.64 40.84

4480.40 _6.|1 179.44 9.06 67.12 I 43 59 3880.4 22.79 17].86

NIO-CCURSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

,%T 5388.2 t, GR 524.7 SG3 95.3 ST 2274.9 SR 273.9 SS 621.3

RRT ._533 RRF .2523 RTF .9726 CRT -.6243 CRS .6222 CST -.9999
,S_ 5397,9 _3 .0053 RJ3 .9726 LSA 2364.4 NSA 213.4 6SA 9.9

•f_] 5388.8 .f_2 _14.1THA '_88 ELI 2281.4 EL2 213.3 ALr 175.66

LAUNCH DATE MAR 6 1_N59 FLIGHT TIME 21_.00 ARRIVAL DATE OCT 4 1969

HELIOCENTRIC CONIC

RL 148.42 LAL ._O

RP 107.48 LAP 2.49
RC 213.482 Gt. -8.71

PLANE TOCENTR IC CONIC

C3 106.130 V).,IL 10.302

LNCH A2"MTH LN_H TIN(
90.00 7 4? 19

gO.O0 22 13 6

100.00 _9 13 26
100.00 _3 29 40

110.00 IO _ 33
1IO.OO [3 30

DIFFERENTIAL _C TION_

T02-3.2064 TRA 8._465 TC3 -.(_23 BALi ._31

ROE .4686 RRA .2838 R¢_.,._,0051 F_U .O0170
FOE -.6390 FRA 1.7_J0 FC3 -.0138 _SP 17911

_OE 3.2405 BRA 8.6511 gc3 _62_4 FSP -314

OIST_I_E (03.326

LCL 165.25 YL 25.479 GAL 19.74 AZL 93.73 HC_ 318.15 _A 116.50 ECC .42499 IN( 3.7282

LOP 123.46 VP 36.476 GAP 24.78 AZP 9_.79 TAL 147.10 TAP 105.25 RCA 66.99 APO 166.02
GP -10.74 ?_L J7.58 ZkP 1646.37 ETS 234.18 ZkE 13i.43 ETE 189.37 2AC 150.83 ETC 12.65

0LA 9._ 1R_L 1_._ _ 65_0.0 VEL 15._2 PTH Z.71 vHP |5.763 DPA 12.57 RAP 115.88 EC( 2.7466

L-| TZNE _NJ LAT XNJ _ IN] RT A_ IN] AZNTH XNJ TXME PO CST TIN _NJ 2 LAT IN] 2 LCt_G

2923.53 -28.27 g0.86 23.77 _8.29 8 3£ 2 2323.5 -28.21 82.19

4955.52 _1.80 216.67 15.1J 71.46 23 35 42 4355.5 19.06 E09.06
2645.76 -29.87 70.47 23.82 B8.77 9 57 32 2045.8 -29.72 61.67

4?08.53 23.31 197.9_ 14.55 70.74 24 48 _ 4108.5 20.47 190._0
2392.J8 -34.18 51.72 23.87 90.12 11 12 31 1798.2 -33.79 42.50

4528.87 27._ 182.66 12.g0 68.66 I 46 27 5928.9 24.2l 174.91

NI0-CCURS( EXECUTION ACCURACY CRBITDETERM|NATZON ACCURACY
SGT 5350.4 SGR 306.1 SG3 93.3 ST 2_7.A _ 265.0 SS 649.0

RRT ,2015 RRF .2037 R1T .9768 CRT -.6451 CRS .6406 CST -.9999

S_ 5359.2 /;_3 .O064 R13 .976_ LSA 2405.0 NSA Z02.1 SSA 9.4
S_I 5350.8 SG2 299.8 THA .66 ELI 2313.7 EL2 202.0 ALF 175.73

Vl 30.020

V2 35.259

CLP 17].57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4, 196_-69}

LAUNCH 0ATE NAR 6 1_9

P_L|C_ENTRIC C(_l_ I C

RL 148.42 LAL .(30

RP 107.47 LAP 2.61

RC 216,_Z0 GL -8,B6
PLAHE TOOrNTR|( CCN;C

C3 I25,677 VHL I1.Zll
LN(.H AZNT_ LNCH TINE

90.0(3 7 54 42

gO.O0 _ 13 46

100.00 9 20

1{30.00 Z3 _0

110.00 10 _ lZ

110.00 0 _2 2_

FLIGHT TINE 214.00 ARRIVAL 0ATE OCT 6 1969

0l STAN(E 605.154

LOt. 165.25 VL 25.44B GAL 21.79 AZL 94.19 HEA 32! .39 S_A 116.34 £CC .45100 IN( 4.1898 Vl ]0.020

LOP 126.71 VP 36.455 GAP L_.48 AZP 93.28 TAL 146.39 TAP i07.78 RCa 63.87 APO 168.81 V2 35.260

GP -10.62 ZAL 36.56 2AP 165.67 ETS 229.83 ZAE 131.00 ETE 189.13 ZAC 148.87 ETC 12.57 CLP 170.32

01./, 9.29 R/0. 129.69 RA0 65?0.3 VEt. 15.717 PTH 2.79 VHP 16.793 0PA 12.42 RaP 117.90 £C( 3.0683

L-I TINE IN| LAT IN| LONG IN| RT kS( IN| A214TH IN| TIME PO CST T|M IN| 2 LAT IN| 2 LONG

Z_AA.IO -28.22 92.36 27.21 87.54 8 43 46 2344.1 -28.26 83.69

5003._ Z2,BO 219.82 18.64 72.74 23 37 10 4403.4 EO.2_ 212.T0

2_4_7.07 -19.83 72,06 27.28 87.94 10 5 3 2067.1 -29.79 63.25

4755._4_ 24._ 201.0e IB.10 72.08 2A 49 50 4155.7 21.66 193.30

242i.10 -34.17 53.51 27.42 B9.06 1! 19 33 1821.1 -33.92 44.28

4574,42 28.45 J85.75 16,54 70.19 I 48 37 3974.4 25.48 177.83

DIFfERENTIAl. CCI_q_C TIOM5
TDE-3.5410 TRA 9.4325 TC3 -.4548 B_J .7641

.4957 _A .2628 RC3 -.0020 F_-.000'_

F'DI[ o.T073 IrRA 1.91B2 Ire3 .00i4 BSP 17846
8OC 3.3756 _eA 9.4362 BC3 .,1548 rsP -307

I._UNCH DATE MAR 6 1969

HEL|C(ENTRIC O_11C

148.41 LAL .00

RIP 107.47 L_P 2.73

_C 21P.350 GL -B.98

PLANE TOCI[NTRI C C..CNI C

¢3 IA¢.S82 Viii. 12.243
LNCI4 AZNTH LNCH TIM| L.-I TIME IN| LAT

90.00 e 0 36 _.33 -_.ld

90.DO ZZ 14 20 _J_7.43 23.6_
100.00 9 _ _9 2689,89 -29.76

100.00 23 31 18 4799.11 2S.Zl

110.00 10 44 30 2445,19 -34,13

110.00 0 33 _ 4616,_7 _9.38

O_FFE_NTIAL CO;t/_ C T I _N.q

TO(.-3,B_N_8 TRAI0.L_74 TC_ -,30_ _AU ,6127
._270 _ .2319 RC3 -.0000 F_KI--.OO'_A9

F0_ -,759! FRA 2.05:50 FC3 .0144 BSP 17_4_

3.9323 _A10.5000 _C3 .30_8 FSP -300

MID-C(3U_ EXECUT|ON ACCURACY ORBIT OET[t_4INA7ION ACCURACY

.%T _08.3 `%R 287.6 `%3 91,3 ST 2328.9 Sa 256.6 ss 679.e

RRT .1_1 _F .14_34 RTr .9808 CRT -.6671 CRS .6606 CST -.9999

_316.0 /_3 .0076 R13 .9808 LSA 2432.1 NSA 190.9 ssa 8.8

$GJ 5_O8,4 S_2 284,9 THA .43 ELI 2335.2 EL2 190.7 ALl r 175.77

FLIr_AT TINE _16.0_ ARRIVAt- 0ATE OCT 8 1969

0ISTANCE 606.069

LO. 165.Z3 Yr. 2_.41_ GAL 2_.t0 AZL _.72 _ 32..6_ S_A 116.19 £CC .a_049 IN( a.7217 Vl _0.020

LOP 1Z9.96 VP 36.4_5 GAP 28.42 AZP 93.B_ TAL 145.91 TAP 110.53 RCA 60,3. 6 APO 172.02 V2 3_.261
GP -10._O ZAL 35.73 ZAP 1_4.8! ETS L_5.58 ZAE J30.44 ETE 1_5 7AC 147.03 ETC 12,5! CLP 168.96

OLA 8.96 RAL 150._0 _ 6570.6 VEL 16.468 PTH 2.B7 VHP 17.974 0PA 12.26 RAP 119.79 ECC 3.4667
INJ _ INJ RT AS(: INJ AZI, ITH JNJ TINE

93._ 30.40 B6.7_ 8 50 2
L_'_.7_ 2|.90 73.97 _3 M 27

73.75 30,50 87,05 10 11 9

204.00 21.40 73.39 24 _1 17

_5.39 30,7_ 87,95 11 2_ 16

18_._ 19,_'_ 71.69 l 50 28

NIO-(_ORSE E_CUTION ACCURACY

`%T 5261,9 _ 2?0.0 ,%3 89,5

RRT ,0¢=08 _1 r ,06_ R1T ,9844

_26_.9 R_3 .(X)88 RJ_ .9844

,%1 _262.0 ,%2 269.5 THA .18

PO (ST TIM IN| 2 LAT IN| _ LONG

2366.3 -28.30 B5.32

4447.4 21.23 114.93

2089.9 -29.85 64.95
4199.1 22.70 196.11

184_.2 -34,O4 46.1 §

4016.6 26.6(3 1_O .60

OR_ ZT DETERMINATION ACCURAO"

ST 2338.5 5R 248.8 SS 714.0

_T -.6_01 CRS .6S19 CST -.99e9

LSA 2451,1 NSA 180.0 SSA B.2

ELI 2344.8 EL2 179.6 At-r 175.78

LAUNCH DATE MAR 6 1969 F'LIGHT TIN[ _18.00 ARRIVAL 0ATE OCT I0 1969

HELIOCENTRIC CONIC 01STANCE 605.807

RL 148.42 LAL .00 LOt,, 165.25 VL 25.392 GAL 26.72 A?L 95.35 H(a 327.85 S_a i16.05 EC( .51401 INC 5.3454 Vl 30.020

RiP 107.47 LaP 2.84 LOP 133.2! VP 36.417 GaP 30.67 AZP 94.53 TAL 145.71 TAP 113.56 RCA 56.40 aPO 175.71 V2 35.260

RC 219.714 GL -9.06 GP -10.38 7AL 35.16 ZAP 163.77 ETS 221.46 ZAE 129,74 £TE 188.55 ZAC |45.32 ETC 12,49 CLP 167.46

PLAI',I[ TOCENTR IC CONIC

C_ IBO.14_ VHL 13.422 0La 8.71 RaL 131.08 RA0 63?0.9 VEL 17.363 PTH 2.9§ VHP 19.337 0PA 12.10 RAP 121.55 FEE 3.9647
LNO_ AZMTH LN(H TII4[ Lol TIN| IN| t-AT IN| LONG IN| RT AS_ _NJ AZNTH ]NJ TI1_ PO CST TIM _NJ 2 LAT _NJ Z LONG

@0.00 8 4 53 29<)0.12 -28.04 95.71 33.31 85.86 8 54 43 2390.1 -28.32 87.06

90.00 22 14 45 5087.00 24.38 22_.44 24,85 75.13 23 39 ]2 4487.0 22.10 217.51

100.00 9 30 27 2714.10 -29.66 75.54 33.44 86.11 10 15 42 2114.1 -29.B9 66.74

100.00 23 31 51 483_.25 25.95 206.68 24.38 74.61 24 52 29 4_38.3 23.58 198.68

110.00 I0 48 22 2470.32 -34.05 57.33 33.76 86.79 11 29 32 1870.3 -34.12 48.11

110.00 O 34 2_ 4654.80 30.17 191.38 L_.99 73.11 I 51 57 4054.8 27.56 183.15

OIFFERENTIAL COR_R[CTION_ 14Z0-COi._SI_ E_CUTZON ACCURACY CR_IT OETEAMZNATION aCCURACY'

T02-4,28_6 TRAIl,2403 TC3 -,1768-BAU ,4238 ,%T 3_9,3 SGR _,9 ,%3 87.8 ST 2338.3 SR 241,7 SS 733.3

ROE ".5633 _a .1B85 RE3 .0008 FAU-.003_2 RRT -.0346 _ -.0_43 R1T ._76 CRT -.7154 CR5 .7060 CST -.9999

FOE -.8|74 FRA 2._036 FE3 .0_51 BSP 17599 S¢_ 3_I_.5 223 -.0099 R13 -,9876 t-SA 2462,8 MSA 168.9 5SA 7.6

_OE 4.3224 82A11.2419 BE3 .17_ FSP -295 ,%1 5209.3 ,%2 253,7 THA 179.90 ELl 2344.8 EL2 168.4 ALF 175.75

LAUNCH OATE MAR 6 I_9 IrL_GHT TIHE LP'ZO.O0 AR1RIVAL OATE OCT 12 I969

HELIOCENTRIC CCNIC 0|STANCE 604.018

RL 148.42 LAL .(30 LOt. 165.29 VL 25.370 GAL _.71 AZL 96.09 HCA 331.08 _A 115.94 ECC .55217 IN( 6.0921 VI 30.020

RP 107,47 LAP 2,94 _ _6,46 VP _4_,401 GAP 3_,28 AZP 9§,_4 TAL 143,86 TAP- 116,94 RCA 51.92 APO 179.96 v2 35,260
R_ 221.070 GL -9.1| GP -10.26 2AL 34.B2 ZAP 16_._Z ETS 217.47 ZA_ 128.86 ETE 1_8.22 2AC 143.78 ETC 12,50 CLP 165.77

PLANI[T(XENTR IC CONIC

C3 2J8.368 VHL ,14.777 OL_ B._7 RAL 131.42 RAO 6_71.2 VEL 18.431 PTH 3.04 VHP _0.919 0PA 11.96
LNCH A_TH LN_ TIME=" L-I TINE ]NJ |.AT IN| _ IN| RT AS_ |NJ A_TH IN| TIME PO CST T114

_O.00 8 7 21 3015.4.6 -27.90 97.55 35.87 B4.9_ 8 57 36 2415.5

90.00 L_ 14 _ 3121 .AB 24._ _7._0 27.41 76.17 23 40 20 452J .5

1OO.00 9 _ 51 27_9._ -29,53 77.43 36.04 85.13 10 18 31 2139.7
IO0.00 23 32 10 48_.49 _6.54 _.05 _5.97 7_.7_ 24 53 22 4272.5

110.00 10 50 35 2496.42 -33,93 59,38 36.46 83.60 11 32 11 1896.4

110.00 0 34 51 4688.51 30.81 193.79 25.67 74.41 J 52 59 4088.5

01FFERENTIAL _.ORtq[CTIOLq NIO-COUR_ _)_CUTICN ACCURACY
,%T 5150._, `%R 240.4 ,%3 86.2

RRT -.14_0 _ -.1371 RTF .9903

SG4g 515_.9 R23 -.0109 R13 -.9903
,%1 5150.5 ,%2 237.8 THA 179,60

701[-4.7026 TRA12.2746 TC3 -.0647 BAt/ .1B89

RO_ .6061 RRA .I19_ Re3 .0007 F_J-.00863

FOE -,B818 FRA 2,3749 IrC3 ,034_ BSP |7503

eoE 4.7415 BRA12.2753 BC3 .0647 FSP -290

RAP 123.12 ECC 4.5958

IN| 2 t-AT IN| 2 LONG
-28.31 B8.91

22.8J 219.79

-29.89 68.65

24.32 EO0.96
-_4.1 7 50.14

28.37 183.45

CRBIT DETERMINATION A£C_ACY

ST 2325.8 SR 235.5 SS 798.1

CRT -.7422 CRS .731B CST -.9998

t-SA 246_.I MSA 158,1 SSa 7.0

Et-I 2332.4 £t-2 J_7,4 _ 175.68

2110



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69,

LAUNCH GATE MAR 7 I969 FLIGHT TIME 70.00 ARRIVAL CA TE HAY 16 |969

HELIOCENTRIC CONIC

RL 14R.46 LAL .00

RP 108.65 LAP -.11

RE 67.190 GL -.44

PLANE T(XENTRIC CONIC

C3 53.160 VHL 7.292

LNCH AZMTH LNCH TIME

90.00 0 28 20

90.00 12 25 54

lO0.DO I 49 40

lO0.O0 13 47 15
lID.DO 2 57 53

|tO.DO 14 55 32

DIFFERENTIAL CORRECTIONS

TOE -.19_O TRA -.4621 TO3 .1402 BAU .g_]41
ROE -.3166 RRA .4016 RC3 .2506 FAU .07915

FOE -.0775 FRA -.99J9 FC3-1.2889 BSP IL:>09
ODE .3734 BRA .6122 BC3 .2071 FSP -520

DISTANCE 202.4§3

LL__ 166.25 VL 28.924 GAL -13.20 AZL 90.11HCA 92.00 SMA 139.51 ECC .23677 INC .I143 Vl 30.OIg

LOP 258.33 vP 38.622 GAP -4.97 AZP 9(3.00 TAL 241,51 TAP 333.59 eta 106.48 APO 172.55 V2 54.87_

GP 24.53 7AL 165.30 7AP 49.96 ETS 340.13 ZAE J52.03 ETE 50.84 lag 116.11ETC |51.04 CLP -45.00

CLA -.03 RAL 1.04 RAO 6568.9 VEL )3.Z11PTH 2,4| VHP 5.49| CPA 32.90 RAP 21.1_ ECC 1,8750

L-I TIME IN| LAT IN| L(]NG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LA T IN| 2 LONG

2456.70 -24.6! 57.42 239.33 |04.46 | 9 17 1056.7 -82.38 49.46

5102.73 24,65 226.5| 239.35 75.60 13 50 56 4502.7 22.43 218.55

2|94.36 -25.95 37.74 238.93 105.38 2 26 14 1594.4 -23.59 29.74

4040.30 25.98 ZO6.BZ 23B.96 74.68 15 7 55 4240.3 23.63 198.8!

1980.85 -29.56 2'0.31 237.71 108.00 3 30 54 J300.9 -26.82 12.20

4626.57 29.60 I89,_ 237.74 72.06 16 12 30 4026.6 26.86 181.26

MI0-COURSE EXECUTION ACCURACY C_BIT CETERMINATION ACCURACY

5_T 444,8 SGR 543.I SO3 I85.6 ST |90.0 SR 266.4 SS 346.5

RRT -.0048 RRF -.6523 RTF .0062 CRT .5622 CRS -.7648 CST -.954I

SGB 702.0 1_3 ,0032 R13 -,6523 LSA 445.6 MSA 167.4 SSA 22.5

SOl 543.1 SO2 444 .B THA 90.68 ELI 294.8 EL2 |42.0 ALF 60.74

LAUNCH DATE MAR 7 1969 FLIGHT TIME 7E.O0 ARRIVAL GATE MAY 18 1969

MELI(XENTRIC CONIC

RL 148.46 LAL .00

RP ]08.68 LAP -.30

RC 69.360 GL -J.I9

PLANE TO(ENTRI C CONIC

C3 52. | 70 VHL 7.223

LN_ AZMTH LNCH TIME

90.DO 0 54 24

90.00 12 20 2fl

100.00 I 55 22

IDO.O0 13 42 lI

liD.DO 5 2 45
110.OD 14 51 I8

OIFFERENTIAL CORRECTIONS

TOE -.ZID5 TRA -.494_ TC3 .|110 8AU .2I?O

ROE -.2892 RRA .4179 RC3 ,2830 rAU .08550

FOE -.9928 FRA-I.0695 FC3-|.418g 8SP J325

80E .3577 BRA .6476 BC3 .3040 FSP -58I

OlSTAN(£ 209.072

LOL 166.25 VL 28.956 GAL -13.06 AZL 90.30 W,(A 95.25 SMA 139.79 ECC .23400 INC .3033 v| !ki.0t2

LOP 261.50 VP _W_,637 GAP -4.26 AlP 89.97 TAL _41.96 TAP 337.22 RCA 107.0_ APO 172.50 V2 34.867

GP 25.91 ?AL 165.50 ZAP 54.39 ETS 342.28 ZAE 152,13 ETE 57,31 ZAC 114,25 ETC |5|.4| CLP -49.66

OLA -.8I RAL 1.12 RAO 6568.9 VlEL 13.173 PTH 2.41 VHP 5.243 DPA 33.53 RAP 19.0| ECC 1.0506
L-I TIME IN| LAT INJ LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2427.99 -24,11 55.47 238.77 105.32 1 14 52 1028.0 -21.77 47.58

5122.05 24.97 227.84 239,40 76.J9 13 45 30 4522.0 22.82 219.82

2166.81 -25.44 35.85 238,36 106.25 2 31 29 1566.8 -22.97 27,92

4858.46 26.30 208,08 239.02 75.26 15 3 10 4250.5 24.02 200.02

|955.88 -29.02 18.56 237.08 108,91 3 35 2I 1355.9 -26.17 10.54

4642.15 29.92 190.48 237.84 72.64 I6 8 40 4042.1 27.25 182.30

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

`%T 435.6 SGR 574.2 `%3 ?03.4 ST ?'04.4 SR 250.3 SS 375.9

RRT -.|OO3 RRF -.6944 RTF .|266 CRT .82|0 CRS -.7441 CST -.9502

SOB 733.0 R_3 .0532 RI3 -.6947 LSA 464.8 MSA |70.9 SSA 22.6

_1 578,9 ,f_2 449.7 THA 101.64 ELI 284.3 EL2 |53,6 ALF 55.71

LAUNCH 0ATE MAR 7 1969 FLIGHT TIME 74.00 ARRIVAL _ATE MAY 20 1969

HELIOCENTRIC CONIC 01STANCE 215.649

RL 14_.46 LAL .00 LOt. 166.25 VL 28.977 GAL -12.93 AZL 90.49 HCA 98.42 SMA 139.97 ECC .23149 INC .4942 Vl 30.012

RP 108.72 LAP -.49 LOP 264.67 VP 38.643 GAP -3.60 AZP 89.93 TAL 242.26 TAP 340.68 mCA 107.57 APO 172.)7 V2 34.85_

RC 71,560 GL -1.95 GP 27.31 ZAL 165.56 ZAP 58.95 ETS 344.48 7AE 152.01ETE 64.29 lag 112.25 ETC 151.93 CLP -54.51

PLANE TOCENTRIC CONIC

C3 51.23H VHL 7.158 _LA -|.57 RAL 1.29 RA0 6568.9 VEL 13.138 PTH 2.40 VHP 5.032 CPA 34.09 RAP 16.64 ECC 1.8433

LNCH ATMTH LN{H TIME L-I TIME IN| LAT INJ LONG IN| RT A$C IN| AIMTH IN| TIME PO C$T TIM IN| 2 LAT IN| _ LONG

90.00 0 40 43 2399.93 -23.59 53.58 230.35 106.13 I 20 42 1799.9 -21.15 45.75

90.00 12 15 30 5141.16 25.27 229.15 239.55 76.70 13 41 11 4541.2 23.20 221.10

lOO.OO Z I 19 2139.89 -24.9I 34.02 237.91 107.00 2 36 59 1539.9 -22.3A 26.17

100.00 13 37 34 4876.43 26.61 209,32 239.19 75,85 14 5_ 51 4276.4 24.40 201,22

110.00 3 ] 54 1931.50 -28.47 I6.88 ?36.59 109.77 3 40 5 133|.5 -25.51 8,95

ltO.OD 14 47 29 4657,50 30.23 191.57 238.05 73.?? 16 5 7 405716 ?7.63 183.34

CIFFERENTI4L CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

TOE -.2293 TRA -.5345 TO3 .0736 BAU .Z726 SGT 477.5 ,S/,,R 607.0 SO3 220.3 ST 2?4.0 SR 232.9 SS 4_4.2

ROE -.2599 RRA .4373 RC3 .3|65 FAU .09143 RRT -.2|47 RRF -.7316 RTF .7616 CRT .4770 CRS -.7166 CST -.9482

FOE-I.]D7| FRA-I.1349 FC5-1.5447 8._ ° 1459 SOB 772.3 R_3 .09130 RI3 -.7339 LSA 407.? MSA 173.0 5SA 22.6

BO£ .3466 8RA .6075 8c3 .3250 FSP -637 ,S_I 626,1 `%2 452.1 THA 110.77 EL| 277,0 EL2 165.{ ALF 47.34

LAUNCH DATE MAR 7 1969 FLIGHT TIME 76,00 ARRIVAL GATE MAY 22 1969

HELIOCENTRIC CONIC

RL |48,46 LAL .00

RP 108.74 LAP -.67

RC 73.79? GL -2.74

PLANETOCENTRIC CONIC
C3 50,36(] VHL 7.096

LNCH ATHTH LNCH TIME

90.00 O 47 19

90.00 12 10 55

I(30.00 2 7 34

100.00 15 33 21
110.00 3 13 20

IIO.DO 14 44 4

DISTANCE 222.184
L(_ 166.25 VL 28.988 GAL -12.BO AZL 90.69 PiCA 101.59 ,GHA 110.06 ECC .?7918 INC .6081 Vl _I.012

LOP 267,84 VP _.643 GAP -2,96 ATP 89.86 TAL 247.41 TAP 344.['}0 RCA 107,96 APO |72.|6 V2 34.848

GP 28,70 2AL 165.50 ZAP 63.59 ETS 346.75 ZAE 151.61ETE 71.61 ZAC II0.|4 ETA 152.59 CLP -59.53

OLA -2.32 RAL 1.54 RAO 6568.9 VEL 13.104 PTH 2.39 VHP 4.050 0PA 34.56 RAP 14.10

L-I TIME IN| LAT IN| LONG IN| RT A._ IN| AZMTH INJ TIME PO CST TIM IN| 2 LAT

2372.28 -23.06 51.73 238.03 106.91 1 26 51 1772.3 -20.52

5160.21] 25.56 23(3.47 239._0 77.58 13 36 56 4560.2 23.57
2113.37 -24.37 32.24 237.59 107.87 2 42 40 1513.4 -21.70

4894.34 26.9(] 210.55 239.45 76.45 14 54 55 4294.3 24.77

1907.50 -27.91 J5.24 _36.2J J10,59 3 45 fl !_37.5 -74.05

4672.90 _O.57 192.67 238.36 73.01 16 J 57 4073.0 28.00

OIFFERiENTIAL CORRECTIONS

TOE --2551 TRA -.5796 TC3 .0293 BAU .2373

ROE -.2279 RRA .4453 RC3 .5512 FAU .0_95

FOE-|._231 FRA-J.IDO5 FC3-1.6667 BSP J649

O0E .3406 8RA .7309 BC3 .3524 FSP -696

MI0-COURSE EXECUTION ACCURACY

,%7 512.7 `%R 641.7 SO3 236.6

RRT -.3350 RRF -.7647 RTF .3947

,%8 821.4 R?3 .1139 RI3 -.7703

SOl 685.8 SG? 452,0 THA 117.98

ECC 1.8288

IN| 2 LONG

43.97

282.37
24.46

202.42
7.40

I84.39

ORBIT CETERMINATION ACCURACY

ST 248.0 5R 213.9 SS 432.9

CRT .4733 ORS -.6779 CST -.9472

LSA 5|3,7 MSA 173.9 SSA 22.5

ELI 270.2 EL? 177,7 ALF 35.33

?llI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69,

LAUNCH CATE MAR 7 1960 FLIGHT TIME 78.00 ARRIVAL CAT[ MAY 74 1969

HELIOCENTRIC CONIC

RL 148.46 LAL ,00

RP I08L77 LAP -.86

RC 76.053 CL -}.56

PLANETC)(ENTRIC CONIC

C} 49.5_ VHL 7,057

LNCH A?mTH LNCH TIME L-I TIM(: INJ LAT

90.00 0 54 15 2344.78 -22.S0

90.00 12 6 41 5179.33 25.84

i00.00 ? 14 9 2087,01 -73.81

I00.00 13 Z9 27 4912.34 27.18

110.O0 3 19 6 1883.67 -27.33

II0.00 14 40 59 4688,45 30.81

CIFFERENTIAL CORRECTIONS

TEE -,784J TRA -.63|1 TC} -.0_31BAU ._

ROE -.J949 RRA .4545 RC3 .3854 FAU .]0J57

FC£-1.3306 FRA-I.2262 FC3-1.7755 BSP 1866

SeE .144_ BRA .7778 BE3 .1861 FSP -743

CISTANCE ??'.676

LOL 166.25 VL ?8.990 G4L -12.67 AZL 90.99 HC4 104.76 SMA

LC,P 771.01 VP 38,636 GAP -2.36 AlP 89_77 TAL _4_.4| TAP

OP 30.06 ZAL 165.32 lAP 68.28 ETS 349.13 ZAE 150.89 ETE

140.07 ECC .22705 INC ._862 Vl 30._17

547.J? RCA 1_8._7 4PO 171.88 v_ 54.839

79,05 Z4C I_7.96 ETC 153.37 CLP -64.69

CLA -3.07 RAL 1.88 RA0 6568.8 VEL 13.071 PTH 2.39 VHP 4.719 CPA 34.95 RAP II.47 ECE 1.8150

INJ LONG INJ RT A,T)( INJ A_4TH INJ Time PO EST Tim INJ 2 LAT INJ ? LONG

49,9(} _37.83 107,66 I 53 19 1744.8 -19.87 4?.Zl

_31.81 240.15 77.99 13 33 0 4579.3 ?3.92 2?3.66

30.48 237.J? I08.6] Z 48 56 1487.0 -71.04 2_.7_

211.84 _39.8_ 77.06 14 5I _ 43J_.3 25.13 _03.64

13.63 135.95 111,38 3 5p30 1283.7 -24.1B 5.88

193.79 Z38.76 74,41 J_ 59 8 4088.4 2_.37 185.44
mI0-(_ EXECUTION ACCURACY ORBIT 0ETERIWINATION ACCUR4(Y

S,GT 565,J _ 675.8 S_3 _.7 ST 278.1 S_ 194.4 SS 459.3

RRT -,4494 _ -.79_ RT_ .5162 (RT ,3611CRS -,6270 CST -.9478

S,C,,_ 8_.9 _3 .|_0_ R13 -.80"Z0 LSA 543.7 mSA J73.3 SS_ E2.5

S_I 756.9 S(7_? 450.7 TH_ 174.}0 ELI _92.1 EL2 172.6 ALl 27.33

LAUNCH 0ATE MAR 7 1969 FLIGHT 71ME _0.00 ARRIVAL CATE MwIY _6 1969

HELIO(ENTR|C CONIC

RL 148,46 LAL .00
RP 108,B0 LAP -1,04

RE 78.340 GL -4.42

PLANETOCENTRI.C CONIC

C3 48.718 V_'_L 6.980 0L_ -3,83 RAL

LNCH AZMTH LN_H TIME L-I TIN£ INJ LAT

90.00 l I 33 2317.18 -21.92

90.00 12 2 43 _19E.76 26.11

100.00 2 21 6 2060,56 -_3,22

100.00 13 25 fll 4930.61 27,45

110.00 3 25 15 1859.78 -26.72

I10.00 14 38 1_ 4704,16 31.09

CIFFERENTI_L CCRRECTION$

TOE -,3213 TRA -,6867 TC3 -.0822 B_U .2782

ROE -.1601 &'R_ .4607 RE3 .4|91FAU .10530

FOE-I.4323 rRa-1.2464 FC3-1.871_ 8SP 2134

80E ,3590 BRA .8_69 BE3 .4271 FSP -791

0IST_NCE 235,127

LOt. 166,25 VL 28,_83 GAL -12,5_ _ZL 91,09 HC_ 107,92 _A 140,02 ECC ,22504

LOP _74,17 VP 38,624 G_P -1,79 AZP 89,66 T_L 242,29 T4P 350,2! RCA 108,51

GP 31.38 ZAL J65.01 Z_P 72.96 ETS 351.60 ZAE J49.83 ETE 86.35 Z_C 105.76

IN( 1.0901 Vl 30.012

AiD 171.53 V? 34.8)I

ETC 154,26 CLP -69.93

2,30 R_0 6568,8 VEL 13,041 PTH 2,38 VHP 4,614 0PA 35,25 R_P 8,78 ECC 1.8018

INJ LONG INJ RT _SC INJ AI"MTH INJ TIM£ PO CST TIM INJ 2 L_T INJ Z LONG

48.09 _37.74 108.39 i 40 11 1717.2 -19.20 40.47

233,17 E40,60 78,6E I3 2@ 22 4598,8 24,27 2?4.98

28,73 237,_5 109.37 Z 35 _7 1460,6 -20.37 Zl.lO

213,13 140,18 T_,,69 14 48 I 4_30,6 2_;48 204.88

12.03 _5.79 112.15 3 56 14 1259.8 -23.48 4.37
194.9"Z 239.27 75.03 15 56 36 4104.2 28.73 186.57

mIO-COL_R,E EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT 633,9 SGR 709,4 SG3 262,9 ST 313,5 SR 174,7 $5 485.4

RRT -.5483 RRF -.8165 RTF .6165 CRT .2800 CRS -.5556 CST -.9494

S,G8 951.4 R'_3 ,1409 RJ3 -,8292 LSA 578,4 M54 171,5 SSk _2.4

SGI 839.2 ._,2 448.I THA 129.J9 ELI 318.7 EL2 164.9 _LF 12.17

LAUNCH C4TE M4R 7 1969 FLIGHT TIWE 82.00 _RRIV_L 04TE mAY 28 ]969

HELIOCENTRIC CONIC

RL 148.46 LAL .00

RP 108.87 L_P -1,21

'RE 80.651 GL -_.37

PLANCT(XENTRIC CONIC

C5 47.94? VHL 6,924

LNCH 42MTH LN(H TIME

90.00 1 9 19

90.00 11 58 57

100.00 2 ?8 _0

lO0,OO 13 22 ?7

110.00 3 3L 48

110,00 14 33 39

C[FFER[NTIAL CORRECTIONS

TOE -.3660 TR_ -.7463 T(3 -.14_2 0AU ._040

ROE -.1253 RR_ .4617 RE3 ,4506 FAU ,10774

FOE-I.5193 FR_-1,2428 FC3-1.9455 OSP 2426

80E .3868 0RA .8776 8C3 ,4743 FS_ -822

01STkNCE 241.537

LOt. 166._5 VL 28.969 G_L -12.41 AZL 91._0 M_A 111.09 SM_ 139.90 ECC .22315 INC 1,3013 Vl 30.017

LOP 277,34 VP 38,607 GAP -1,25 AZP 89,53 TAL 24_,04 T_P 353,13 RC_ 108,68 4PO 171.11 v? 34.8?4

6P 32.65 Z_L 164.59 Z_P 77.59 ETS 354.18 ZAE 148.44 ETE 93.31 ZAC 103.59 ETC 155.71 CLP -75,?1

CL_ -4,59 RAL 2,_0 R*0 6568,8 VEL 13.012 PTH _,37 VHP 4,540 0P* 35,48 RAP 6.11 ?CO 1.7890

L-I TIMiE INJ LAT INJ LON_ INJ RT AS(: INJ A_WTH INJ TIME PO EST TIM INJ ? LAT INJ Z LONG

2289.21 -21.31 46,26 237.74 I09.10 1 47 28 1689.2 -18.51 38.71

5218,69 26,37 234,37 241,14 79,28 13 23 56 4618,7 24,62 226.33

_033.77 -22.61 26.ge 2)7.24 ll0.IO 3 2 24 1433.8 -I9,66 19.4Z

4949,37 27.72 214.46 240.84 78.34 14 44 57 4349.4 25.83 206.17

1835.60 -26,09 10.44 235.74 112.91 4 2 _3 1235.6 -22.76 ?.86

4720.30 31.37 Jg_.IO 239.87 75.67 15 54 19 4120.3 29.09 187.64
MIO-COL_S£ EXECUTION _CCUR_CY ORBIT DETER)4INATION _CCUR_CY

SGT 719.4 _ 739.6 S_3 _71,9 ST 353.4 S,e 156.(T_ 508.9

RRT -.6_79 _ -.836E RTF .6946 CRT .1787 CR$ -.4608 CST -.9517

SGe 1031.8 R_ .1496 R|3 -.8510 LS_ 617.0 ms_ 168.5 SS_ 22.3

SG! 931.0 S_ 444,8 THA I33,74 ELl 356.7 EL2 J52.9 _LF 5.50

LAUNCH CATE MAR 7 |9_9 FLIGHT TI),_ 84.00 _RRIVAL 0_TE MAY 30 1969

PNELIOCENTRIC CONIC

RL 148.46 LAL .(90

RP 108.84 LAP -1.39

RC 82.981GL -6.28

PLAhlETOCENTRIC CONIC

C3 47.19_ V'HL 6,870 OLA -_.38 RAL

LNCH AI_MTH LNCH TIME L-I TII,_ INJ LAT
90.00 I 17 35 _260.57 -_0.r_

90.00 11 55 I9 _239,44 26,6E
100.00 2 36 23 _;_06.36 -21,95

1OO.00 13 19 12 496E._ 27.98

110.00 3 3_ 49 1810.91 -25.43

110.00 14 33 16 4737,I0 31.65

0IFFERENTI_L CORRECTIONS

TOE -,4173 TRA -.BO77 TC3 -.2194 8_U .3330

ROE -.0894 RR_ .4586 RC3 ,4_01 FAU .10g06

ro[-i.5958 FR*-I.Z220 FC3-2.0007 8S,P 2760

80E .4268 8R_ .9288 BE3 .5_79 F,_ -852

OIST_N(E 247.90@

LQL 166._5 VL _8.948 GAL -IZ._8 _ZL 91.52 PiCA 114._5 S_ 139.72 ECC .22133 INC 1.5217 VI 30.017

LOP _80.50 VP _.585 GAP -,14 _"P 8g._ T_L _41.68 TAP 355.93 RC_ 108.79 APO 170,64 v2 34,816

GP 33.85 ZAL 164.04 ZAP 8_.10 ETS 356.86 ZlE 146.78 ETE 99.77 Z*C 101.48 ETC 156.71 CLP -80,48

3._8 R_O 6568.8 VEL 1_.g83 PT_ E.37 VHP 4.498 0P_ 35.66 RAP 3.50 ECC ].7767

INJ LONG |NJ RT A_( INJ _5MTH [NJ TIME: PO CST TIM INJ 2 LAT INJ 2 LONE

44,4_ _37.85 109.81 I 55 15 1660.6 -17,77 36.93

E36.03 E41.78 79.97 13 2E 39 4659.4 24.96 227.76

25.E1 _37.33 110.81 3 9 49 1406.4 -18.93 17.77

215.85 _41,_0 79.03 14 42 1 4368.9 26.18 707.51

8.82 _35.78 113.65 4 9 0 1210.9 -_2.01 1,34

197.33 _40.58 76.35 15 52 13 4137.1 29.45 188.81

mI0-COU_,f)E EXECUTION ACCURACY ORBIT OETERMINATION _CCURACY

S6T 818.4 _ _67,0 SG3 278.3 ST 403.0 SR 138.7 SS $31,8

RRT -._95 _ -.8530 RTF .7528 CRT .O426 CRS -.3278 CST -.9544

,%8 11_1.7 R'_3 .1567 R13 -.8687 U5_ 660.9 mSA 161.7 55_ Z?.l

f_,t 1031.4 .S62 440.8 TH_ 137.69 ELI 403.1 EL2 138.6 4LF .95

?If?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE MAR 7 1969

HEL[L'X::ENTRIC CONIC

RL 14H.46 L4L .00

RP 108.86 LAP -1.56

RC _.328 GL -7._9

PLAN(TC_ENTRIC CONIC

C3 46.469 VHL 6.817

LNCH AZHTH L_H TIM_
9O.DO I ?6 27

90.00 11 51 45

lOG.DO 2 44 5¢

IDO.OD 13 16 2

110.OO 3 46 72

FLIGHT TIE 86,00 ARRIVAL OAT£ JUN l 1969

0[STANCE 254.240

LOL 166,75 VL 28.921 GAL -12.P_ AZL 91.75 HCA 117.41 ,_A 139.49 ECC .21959 INC 1 ,7531 Vl 3O.OI?

LOP 283,67 VP 38.558 GAP -,25 AlP fl�LJ9 TAL 241,21 TAP 358,62 RCA 108.86 APO 170,12 V? 34.810

GP 35,00 ZAL 163,37 ZAP 86,46 ETS 359,62 ZAE 144,B9 ETE 105,63 ZAC 99,48 ETC 157,20 CLP -85,67

CLA -6,20 RAL 4,04 RA0 6568,7 vEL 12,955 PTH 2,36 VHP 4,484 OPA 35,82 RAP I ,00 ECC 1,7648

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2230.95 -19.96 42.52 238.05 110.51 2 3 38 1631.0 -16.99 35.10

5261,32 26,87 237,59 247,53 80,71 13 19 27 4661,3 25,31 ?79,76

1978.04 -21.26 23.39 237.52 111.52 3 17 49 1378.0 -18.15 15.98

4989.46 28.24 217.33 242.27 ?9.76 14 39 12 4389.5 26.53 208.94
1785,45 -24,72 7,18 255,92 114,39 4 16 7 1185,5 -21,22 359.79

itO.OO 14 31 1 4754.82 31.93

DIFFERENTIAL CC_RECTICIw5

TOE -,4760 TRA -,8699 TO3 -,2952 8AU ,3644

ROE -,0533 RRA ,4506 RC3 ,5068 FAU ,10914

FOE-1.6582 FRA-I.1825 rC3-2.0333 8SP 3121

BCE .4789 BRA .9797 BC3 .3865 FSP -872

LAUNCH CATE MAR 7 1969

MNELIOCENTRIC CONIC

RL 148,46 LAL ,(30

RP 108.88 LAP -1,72

RC 87.691GL -8_37
PLANE TOCENTRIC CONIC

C3 45,774 VHL 6,766

LNCH AZMTH LNCH TIME L-I TIME

_.O0 1 36 1 _200.00

90.00 11 48 10 5284,72 27,12

1(30.OO 2 54 0 1948,47 -20.51

I430.00 13 12 53 5011.48 28,49

liD.DO 3 54 32 1758.93 -23.97

lID.DO 14 28 50 4773,78 32.21

OIFFERENTIAL CORR_.CTION$

TOE -.5420 TR4 -.9315 TC3 -.3743 OAU .39645

ROE -.O184 RRA .4363 RC3 ,5291 FAU .10777
rOE-l.7O09 FRA-I.J209 FC5-2,0382 8SP 3483

BO£ ,5423 BRA 1,O286 8C3 ,6481 FSP -871

198.64 241.39 77.08 15 50 I6 4154.8 29.82 190.06

NIO-COURS_E EXECUTION ACCURACY CRBIT OETERIWINATION ACCURACY

5_T 928,9 SGR 790.3 SG5 281,7 ST 457,0 SR 124.5 SS 553.2

RRT -,7_)0 RIRF" -,_71RTF .7953 CRT -.1327 CRS -,1486 CST -.9572

54,B 1219,6 R_3 ,1637 R13 -,8826 LSA 710,2 MSA 160.0 SSA 21,9

SGI |138,9 $62 4_.4 THA 141.22 EL1 457.3 EL2 123.3 ALF 177.77

FLIGHT TIE _.00 ARRIVAL DATE JUN 3 1969

OISTANCE _. 5_W_

LOL 166.25 VL _8._ GAL -12.OO A2L _.00 P_A 1_3.56 S#4A 139.21 £CC .21780 INE 1.9982 VJ 30.012

LOP 286,83 VP 38,529 GAP ,22 AZP 88,98 TAL 240,64 TAP 1,21 RCA 108,88 APO 169,_5 V2 34,fl04

GP 36.10 ZAL 162.58 ZAP 90.61ETS 2.45 ?AE 142,83 ETE 110.86 2AC 97.61ETC 158.17 CLP -90.75

OLA -7,05 RAL 4,79 RAO 6568,7 VEL 12,928 PTH 2,36 VHP 4,497 OPA 35,99 RAP 358,66 £CC 1,7533
INJ LAT INJ LONG XNJ RT AS( INJ AZPMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-19.21 40.56 2_,36 111.21 2 12 41 1600.0 -16.16 33.21

239.25 243.40 81.52 13 16 14 4684.7 25.66 230.89

21.52 237.81 112.24 3 26 28 1348.5 -17,3! 14.]8

218.91 243,15 80,56 14 36 24 441_,5 26.90 210,48

5.49 2_.17 1|5.I4 4 25 51 1158.9 -20.38 358.19

280.05 242,33 77,87 15 48 24 4173,8 ]0.20 191.4J

NI0-(._UR_ [XECUTICN ACCURACY CRSIT DETERMINATION ACCURACY

SGT 1048,4 _ 807,1 SG3 281.2 ST 517,4 SR IJ4,8 SS 571,5

RRT -.7699 RRF -.8786 RTF ,8259 CRT -.3338 (RS .0677 CST -.9601

1325.0 R_5 ,1717 R13 -,8929 LSA 763,6 MSA 154,8 5SA 71.6

_l 1250.6 _w_2 431,7 THA 144,48 ELl 518,9 £L2 107,9 ALF 175,57

LAUNCH 0ATE MAR 7 1969 FLIGHT TIME 90.00 ARRIVAL OAT£ JUN 5 1969

HELIOCENTRIC CONIC

RL 148,46 LAL ,O0

RP 108.90 LAP -I,88

RC 90,065 GL -9,54
PLAN_TOCENTRIC CONIC

C3 45.117 VHL 6.717

LNCH AZMTH LN_H TIME
90.00 1 46 26

90,00 II 44 26

tOO.DO 3 3 56
tOO.DO 13 9 37

liD.D0 4 3 25

DISTANCE 266.796

LOt. 166.25 VL 28.851 GAL -1|.86 AZL 92.26 PEA 123.72 5,qA 138.90 ECC .21627 INC 2.2596 vt 30.012

LOP 289.99 VP 38.496 GAP ,66 AZP 88.75 TAL 239.98 TAmP 3.70 RC4 108.86 APO 168.9_ V? 34.799
GP 37,17 2AL 161,67 2AP 94,51 ETS 5,35 ZAE 140:65 ETE 115,46 ZAC 95,89 ETC 159,08 CLP -95,66

0LA -7,96 RAL 5,65 RA0 6568,7 V_L 1?,905 PTH 2,35 VHP 4,556 0PA 36,2(3 RAP 356,49 £CC J,7425

L-I TINE INJ LAT INJ LONG INJ RT A,_ INJ AS'NTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

2167,31 -I8.39 38._1 238.78 111.92 2 22 33 1567.3 -15.26 31,24

5310.13 27,36 241,08 244,39 82_40 13 12 56 4710,1 26,02 232,66

1917,29 -19,69 19,56 238.22 112,95 3 35 53 1317,3 -16,41 12.30

5035,39 28.75 220,65 244,17 81.44 14 33 33 4435,4 27,27 212.16

1731,05 -23.15 3,74 236.53 i15.88 4 32 16 1J5J.1 -19.48 356.53
liD.DO 14 26 38 4794.39 32,49 _01.59 243.41 ?8.74 15 46 32 4194.4 ]0.60 192.88

DIFFERENTIAL CCRR_CTIONS NIO-CO_R_WE ELOCUTION ACCURACY CROIT DETERMINATION ACCURACY

TOE -.6153 TRA -,9908 TC3 -,4555 gAU ,4_01 S_T 1173,9 _ 8_0,5 $63 278.6 ST 584.2 SR 1|1 .3 SS 590.2

ROE ,D176 RRA ,4181 RC3 ,5487 FAU ,I0549 RRT -,7935 RRF -,_889 RT_" ,8483 CRT -,5510 CRS ,3182 CST -,9629

FOE-1,7341 FRA-I,0489 FC3-2,0241 B._P 3879 _G_ 1432.3 R_3 ,|80I RJ5 -,_l| LSA 824,2 MSA 149,4 SSA 21.3

BO£ .6156 _RA 1.O754 8C3 .7131 FSP -872 S(;1 1367.1 _2 427.0 THA |47.35 ELl 587.6 EL2 92.2 ALF 173.83

LAUNCH DATE MAR 7 1969 FLIGHT TIME 9_,00 ARRIVAL CATE JUN ? 1969

I'_LIO_ENTRIC CONIC

RL 148.46 LAL .(30

RP 108.91 LAP -2,03
RE 92,449 GL -10.81

PLANETC_ENTRIC CONIC

C3 44,505 VHL 6.671

LNCH ArNTH LNCH TIME

90.00 I 57 51
90,00 11 40 ?9

I(30,00 3 14 50

1(30,O0 13 6 11

110.00 4 13 9

IJO,OO 14 24 21

OIFFERENTIAL CC_R_CTICNS

TOE -.6962 TRA-I.0464

ROE .0526 RRA .3939

F0£-1.7498 FRA -.9604

80E .6982 _RA 1.1181

OISTAN(£ 273,0LP_

LQ. 16_.25 VL 28.B(_ GAL -J1.71 A2'L. _'_.54 P_.A 126,88 S_A 138.54 ECC .21469 INC ?.5410 VI _O.012

LOP 293,15 VP 38,461 GAP 1,08 AZP _,47 TAL 239,24 TAP 6,11 RCA 108,80 APO 168.29 V2 34,795

GP 38,23 ZAL 160.62 ZAP 9_,14 ET$ 8.32 Z/_E 1_8,_9 ETE 119.47 ZAC 94.35 ETC 159.91 CLP-JO0.39

OLA -8,94 RAL

L-I TIME INJ LAT
2132.43 -17,49

5338.15 27.60

1884.07 -18.80

5061,74 29,OO

17fl1.46 -L_'_,26

4817.11 32.78

TC3 -.5573 O/_J ,4633

RC3 .5636 FAU ,10201

FC3-|.9843 BSP 4265
BC3 .7787 FSP -855

6,56 RAO 6568,7 VI[L 12.879 PTH 2,35 VHP 4,599 0PA 36.48 RAP 354.50 ECC 1.7324

INJ LO_ INJ RT A$C INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG
36.35 239.33 112.63 2 33 23 1532.4 -14.28 29.15

243,09 _45,53 83,_ 13 9 27 4738.1 26.39 234.63

17.50 238.75 113.68 3 46 14 1284.1 -15.44 10.32

_22,56 245,33 82,42 14 30 3? 4461,? 27.65 214.O2

1.9I 237,01 116.64 4 41 30 IlOl.5 -18.50 354.79

205,50 244,_4 79,71 J5 44 38 4217,1 31.01 194.52

HI0-COUR_WE _X_CUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT |303.5 _ 827.6 SG5 272.7 ST 657,7 SR 114.5 SS 606.3

RRT -.813_ RRF -,8976 RTF ,8642 CRT -,7377 CR$ .5464 CST -,9655

1544,0 R_3 .19(_ R13 -,9070 LSA 8_0.0 MSA 14.3.9 SSA 20,8

$61 |485.1 S(;2 4_.3 THA 150.01 EL] 663.1 EL2 76.7 ALF 172.58

2113



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE NAR ? 1969 FL|GHT TZ_. 94.00 ARRtVAL CATE JUN 9 J969

P_EL ]CK:ENTRJ ( CCINJ C

RL 148.46 LAL ,DO

RP 108.92 LAP -2.18

RE 94.840 GL -IZ,|9

PLAN[ T_ENTR I ( CCI_I C

C3 43.953 VHL 6,630

LNCH ATMTH LNCH TZP/_
90,00 2 10 Z7

9(3.0O 11 36 8

100.0O 3 26 _1

IOO.00 13 2 25

J JD.DD ,I 23 52

llO.OO 14 21 _4

DISTANCE 279.215

LOC 166.15 VL 28.763 GAL -11.55 AZL 92.65 PICA 130.03 SMA 138.16 ECC .Z1314 INC 2.8465 VI 30.012

LOP 296,3J VP _8.423 GAP !.48 AZP 88.17 TAL 238.41 TAP 8.44 RCA 108.71 APE) 167.61 V2 34.79]

GP 39.32 ZAL 159.42 ZAP |0I .47 ETS I1.35 ZAE 136.09 ETE I22.94 ZAC 92.9? ETC 160,64 CLP-J{_4,go

DLA -10.O0 RAL 7._ RA0 6_.7 EL IZ.856 PTH 2.34 VHP 4.687 DPA 36.86 RAP 352.68 EEL 1.7234

L-I TIM[ INJ LAT INJ LONG INJ RT A.SC INJ A_eMTH INJ TII_ PC) CST TIN INJ 2 LAT [NJ 2 LONG
2_94.81 -16.49 34.04 240.03 113.35 Z 45 22 1494.B -13.19 Z6,91

5369.50 27.62 243,36 246.64 84.50 13 5 38 4769,5 26.77 236.85

1848.32 -J7.80 I_.31 239.42 114.42 3 5? 4(} 1248.3 -14.36 8.2_
509J.22 29.25 224.72 246.67 63.53 14 27 |7 4491.2 28.04 216.12

J669.77 -2J,28 359.97 237,63 |17.AI 4 31 42 1069,8 -17.44 352.95

4842.53 33,07 20_,_:_'_ 246,06 80.82 15 42 36 4242.5 31 .4§ 196.37
D [FrE_ENTIAL CORRECT IONS

TDE -.7859 TRA-I ,0973 TC3 -.6167 B/_J .496_

_£ ,0890 RRA .3662 RC3 .5738 FAU .09787

FD[-1.7584 FRA -.8666 FC3-1.9276 BSP 4676

BDE .7909 I_RA 1.1568 6C3 .8452 FSP -837

14IO-CrOl_. _CUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

5_T 14_5.8 _R 831.9 SG3 265.2 ST 738.5 SR 125.5 SS 623,1

RRT -.6272 _ -.9057 RTF .6762 CRT -.6707 CR5 ,7267 CST -.968!

16_9.4 /_3 ,2007 RI3 -.9117 LSA 964.2 HSA 158.6 SSA 20.1

S_I 1605.9 S_2 417,9 THA I52.36 ELl 746.5 EL2 61 .0 ALF 171 .53

LAUNCH OATE MAR 7 1969 FLI_T TIE _N_.O0 ARRIVAL GATE JUN 11 1969

I-EL IOCENTRIC CONIC

RL J 46.46 LAL ,1_O

RP 106.93 LAP -2.32

RC 97,236 GL -13.71

PL4NE TC(ENTRIC CONIC
C3 43.4_1 VHL 6.594

LNCH AZNTH LNCH TII_

90.00 2 24 31

9O,00 11 31 15
IOO,00 3 40 16

J00.OO 12 5B J2

110.0O 4 35 48

110.O0 14 19 9

01 STANCE _65.378

LOL J66.25 VL 28,7J4 GAL -JJ.39 AZL 93.J_ H_ J53,J8 SMA J37.76 ECC .21164 INC 3.18J6 V! 30.012

LOP 299.47 VP _._8_ GAP 1,86 _7P 87.6_ TAL 237.51 TAp 10.70 RCA 108.60 APO 166.91 V2 34.766
GP 40.47 ZAL 158.07 2AP 104,48 ET5 14.46 ZAE 133.76 ETE 125.91 ZAC 91.76 ETC 161.28 CLP-lOg,18

DLA -11.16 RAL B.7_ Rico 6568.6 VlEL 12.8_9 PTH 2.34 VHP 4.799 OP4 37,41 R_P 331.01 ECC 1.7156

L-[ TIN[ _NJ LAT INJ LONG _NJ RT A_C INJ A_ITH _NJ TJ'N[ _ CSt TIM _rNJ 2 LAT _rNJ 2 LONG

2053.77 -15,37 31.55 240.913 114.08 2 5845 1453._ -II .99 24.50
_403.10 _B,03 247.94 248.33 83.?EI Z_ J LK] 4605.1 27.15 239.39

1809.43 -16,69 12.95 240.27 115.16 4 10 25 1209.4 -13,t7 5.94

_J24,67 29,46 _7.JB 246.21 BA.BO 14 23 .'37 4524.7 28.45 21_.53
1635.49 -_O.19 3S7,91 2_,42 J18.19 5 3 4 |035.5 -16.26 350.98

4871._8 33._6 207.42 247.6_ 82.09 15 40 20 4271.4 31.91 198.50

NIO-C..OUR_[ _CUTJON ACCURACY ORB|T C_ETERI4INATION ACCURACY

SGT 1568._ _ 830.8 Ed;3 255.2 ST 826.7 SR 142.1 5S 638.3

RRT -.8_2 RRF -,91_9 R7F .8848 CRT -.9455 CRS .8476 CST -.9704

S_ 1774.9 1_3 ,21_0 RI3 -.9148 LSA 1045.3 HSA 133.9 SS_ 19.3

SGI 17_.0 _G2 4|4.1 THA 154.54 ELI 637.6 EL2 45.7 ALF 170.74

DIFFER£NTIAL CORK_C TICI_L_

TOE -,8846 TRA-!.I416 TC3 -.6980 BAU .52_7

_£ .12_2 RRA .3330 RC3 .5831 FAU .09284

FDE-I .7540 FRA -.7650 FC3-I .8485 65_ 5067

BO£ .B934 BRA I .18_Z 8C3 .9095 F.SP -805

LAUNCH 0AT[ NAR 7 1969 FLIGHT TIN[ 98.00 _RRIVAL DATE JUN 13 1969

H£L I(XENTRIC CONIC

RL 148.46 L_L .0O

RP 108.94 LAP -2.43

RC 99.636 GL -15.39

PLANE TOCENTR I C CONIC

C3 43.118 VHL 6.566

LNCH A;_MTH LNA_H TIt*_.

90,O0 2 40 24

9D.DO 11 23 35

I0(3.O0 3-55 21

100.O0 12 53 19

]10.00 4 49 11

II0.0O 14 15 56

0ISTANCE 291.511

LC_. 166,25 VL 28.661 GAL -11.22 4ZL 93.55 HCA 136.33 SNA 137.33 ECC .21_19
LOP _02.64 VP 38.342 GAP 2.23 AZP 87.43 TAL 236.55 TAP 12.88 RCA 10_.46

GP 41.72 ZAL 136._3 ZAP 107.14 ETS 1_65 ZAE 131.41 £TE 128.44 /AC 90.69

INC 3.5532 vJ 30.01_

_PO 166,19 V2 34.786

ETC 161.83 CLP-IJ3.Z5

DLA -12.44 RAL 10.03 RA0 6568.6 VlEL 12.825 PTH 2.33 VHP 4.937 0PA 38.11 RAP 549.45 ECC 1.7096

L-| TIN[ _NJ LAT _NJ LOI_ [NJ RT A,._( ZNJ A_TH ZNJ TIN[ PO LIT TIN INJ 2 L4T ZNJ 2 LONG

200B_8 -14,09 28.84 241.98 114.82 3 13 53 1408.5 -10.63 21.87

3446.J5 28._ 250.93 250.09 87.27 12 56 2J 4946.2 27.52 242.33

1766.66 -15.44 10.40 241.32 115.92 4 24 48 1166.7 -11.83 3.47

5163.21 29.68 2]0.03 249.99 86,29 14 19 22 4563.2 28,85 221,32

1598.07 -18.97 355.69 239.40 118.98 5 15 49 998.1 -14.96 348.87

4904.57 33.65 209.97 249,58 83.57 15 37 43 4304.6 32,39 200.96

DIFFERENTIAL CCRR_CTION5

TOE -.99SO TRA-I.179t TC3 -.7745 BAU .5_O4

ROE ,1637 RR_ .2965 RC_ .3876 FAU .08744

FOE-J.7459 FRA -.6591 FC3-1,7557 65P 5485

8DE 1.0084 _RA 1.2158 8C3 ,9722 FSP -775

LAUNCH 0AT_ MAR 7 19_9

H_LIOCENTRIC CON|C

RL 148.46 LAL .00

RP 108.94 LAP -2.58
RE 102,03_ GL -17.27

PLAN[TCX:_NTR|C CONIC
C3 42._2 _ 6.550

LN4_H AZMTH LNCH TIHE

90.0O 2 58 3_

90.0O 11 18 50
_00,0O 4 12 33

I(30.00 12 47 _0

110.00 5 4 21

110.00 14 12 11

NIO-CCURSE EX_ECUTION _CCLMkCY C_31T OETERt4INATION ACCURACY

_T 1702.5 _R 8_8.3 S(,3 244.1 ST 924.4 SR 16_.1 SS 654.9

RRT -.8425 R_F -.919_ RIT .8915 CRT -.9818 CRS .9203 CST -.9728

5(,B 1893.3 _3 ._260 R13 -.9175 LSA 1137.3 NSA 130.0 SsA 18.2

_Gf J848.l $6_ 411,0 THA 156.48 ELI 938.6 _L2 .30.9 ALF 170.09

FLIGHT TIN[ JO0.0O ARRIVAL DATE JUN J5 J969

INC 3.9703 Vl 30.012

APO 165,46 v2 34.784

ETC 162.28 CLP-J17,II

0ISTANCE 297.616

LOL 166,23 VL 28.606 GAL -_1.04 AZL 93.97 _ 139.48 SNA 1_6.88 ECC .20877
LOP ]05.80 vP 38.2_3 GAP 2.57 ATP _6._ TAL 23§,52 TAP 15.00 RCA 108.30

GP 43.10 ZAL 154.80 2AP 109.44 ETS 20.96 2_1_ 129.02 ET£ 130.59 ZAC 89.74

OL4 -13.88 RAL 11.46 RAO 6_68.6 VI_L 12.817 PTH 2.33 VHP 5.104 OPA _9._I

L-I TII4_ INJ LAT ]NJ LCN_ INJ RT A_ INJ A214TH _NJ TIN[ PO CST TIN

1957._6 -i_,63 25.84 243,32 113.56 3 31 lO J357.9

3494.25 28,30 2S4.45 252.11 89.03 12 50 24 4_94.?
1719.06 -14,00 7.59 242.62 116.68 4 41 12 IJ19.1

5208.28 29.83 233.37 252.07 88,04 14 14 18 4608,3

1556.81 -17.59 353.28 240.62 119.79 5 30 18 956.8

4943.29 33.913 212.97 Z51.79 85.33 15 34 35 4343.3

DIFFER£NTIAL ccRR_CTION5

TDE-1.1193 TRA-I.L_BO TO3 -.8463 8AU .5910

RC_6 .2041 RRA ._556 RC3 .5879 FAU ,08160

FOE-I,7323 FRA -.5539 FC3-1.6466 _SP 5909

_OE 1.1377 BRA 1,2348 BE3 1.0_04 FS_ -741

NIO-CO, JRS_ EXECUTION ACCU_AC_

S_T 1836.5 _ 823.4 S_3 231.8

RRT -.8460 RRF' -.9"764 RTF .8967

.%0 _12.6 R'_3 .239_ R13 _.9197
•%1 1970,6 S_2 -409.1 THA _58.24

R_P 347,95 EEL 1.7061

INJ 2 L_T INJ 2 LONG
-9.P8 18.96

27.87 _4_,8J

-10,3J .75

29.24 224.6]

-I3.50 346,57

32.88 203.88

CRBIT _ETER_INATZON _CCURACY

ST 1032.7 SR 192.8 SS 672.1

CRT -.9950 CRS .9609 CST -.9751
LSA 1240.5 _SA 127.2 SSA 16,9

ELI 1050.3 EL2 18.9 _LF 169.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH CATE NAR 7 1969 FLIGHT TIME 102o00 ARRIVAL gATE JUN ]7 1969

HELIOCENTRIC CONIC

RL 148.46 LAL -00

RP 108.95 LAP -2.70

RC 104.441GL -I9,38

PEANETOCCNTRIC CONIC

C3 42.889 VHL 6.549

AZMTH LN_H TIMIE

90.00 3 19 36

90.00 lI 10 35

1OO.OO 4 31 26

I{30.00 IZ 40 24

110.00 5 21 46
110.00 14 7 34

OIFFERIENTIAL CORRECTIONS

TOE-1.2597 TRA-I.2255 TO3 -.gO98 BkU ,619"Z
ROE .2455 RRA .2082"RC3 1 .5817 FAU .075LsO

F0£-1.7105 FRA -.4445 FC3-1.51BO 8SP 6296

B0E 1.2834 BRA 1.2430 BE3 1.0799 FSP -694

0ISTANCE _03,694

LOt. 166,25 VL 28,548 GkL -10,86 AZL 94,44 H(A J42,63 S_4k

LOP 308,96 VP 38,255 GAP 2,91 Azp 86,47 TAL 234°43 TAP

GP 44.66 7AL 152.82 ZAP J11.35 ETS 24.40 ZAE 126.59 ETE

I36.42 ECC .20740 INC 4.4446 VJ 30.012

17.05 RCA 108.12 APO 164.7! V2 ]4.78]

|32.42 ZAC 88.88 ETC 162.65 CLP-J20.78

OLA -15.50 RAL 13.06 RA0 6568.6 VEL 12.816 PTH 2.33 VHP 5._]3 0PA 40.13 RAP 346.47 ECC ].7058

L-I TINE INJ LAT INJ LONG INJ RT A._ ZNJ AZ'NTH |NJ TINE PO (ST TIN INJ 2 LAT INJ 2 LONG

1900.40 -10.92 22.49 245.O0 116.29 3 fll 16 1300.4 -7.30 15.68

5551.55 28.30 258.64 254.47 91.I3 12 43 5 4951,6 28.15 249.98

1665.37 -1_.34 4.47 244.27 117.44 5 0 12 1065.4 -8.57 357.72

5261.81 29.89 237.35 254.49 90,13 I4 8 6 4661.8 29.59 228.56

1510.86 -16.02 350.65 241.16 |_.61 5 46 57 910.9 -11.84 344.04

4989.08 34.10 216.53 _54.38 87.43 15 30 4_ 4389.1 33.37 207.36

HI0-CCI.IR._ [_ECUTION ACCURACY OR6IT DETERt4INATION ACCURACY

S_T 1967.9 _ 813.9 S_3 217.8 ST 1152.1 SR 223.3 SS 688.4
RRT -.8460 _ -.93_'_ RTF .9005 CRT -,9968 CRS .9824 CST -.9773

SGe EIRg.6 _3 .2544 R13 -.9210 LSA 1334,7 MSA 125.8 SSA 15.4

S¢,1L_O�O.O ._2 408.6 THA |59.91 ELI 1173.4 EL2 17.5 ALF 169.06

LAUNCH OAT[ MAR 7 1969 FL|_T TINE 104.00 ARRIVAL 0AT£ JUN 19 1969

_LIOCENTRIC CONIC DISTANCE 309.746

RL 148.46 LAL .00 LOL 166.25 Vl. 28.489 GAL -10.67 A2'L 94.99 HCA 145.77 S_4A 135.94 ECC .L_O608 INC 4.9924 Vl ]0.012

RP IO8.95 LAP -Z.81LCP 312.12 VP _,8.21| GAP 3._"_ ATP 85.87 TAL 233.28 TAP 19.05 RCA 107.93 APO 163.96 V2 34.783

RE 106.844 GL °21.77 GP 46.44 7AL 150.56 ZAP 112.85 ET$ _.OI ZA£ J24.08 ETE 133.98 ZA( 88.06 £TC 162.97 CLP-124.30

PLANETOCENTR|C CONIC

C3 43.J63 VHL 6.570 OLA -17.34 RAL 14.87 RAO 65_.6 VI_L 1_.8_7 PTH 2.34 VHP 5.542 OPA 41.49 RAP 344.90 ECC 1.7103
LN_H AZMTH LNCH TINE L-! TINE INJ LAT INJ LONG INJ RT ASC INJ A2"NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.OO 3 44 30 1833.97 -8.89 18.66 247.14 117.00 4 15 4 1234.0 -5.20 11.93

90.OO 11 0 6 5621.19 28.10 263.7_ 257._ 93.67 12 33 47 5021.2 28.31 255.06

IOO.O0 4 55 49 1603.84 -10.38 .95 246.55 118.19 5 22 33 1003.8 -6.54 354.28

IOO.O0 12 31 P.8 5326.54 29.76 24_.16 257.53 92.66 14 0 J5 4726.5 29.84 233.35

110.OO 5 42 1 1459.11 -14._0 347.74 144.1| 121.42 6 6 20 859.1 -9.94 341.23

110.00 14 I 46 _044.04 34.I0 _._ _7.45 89._N_ |5 25 _0 4444.0 33.80 211.60

OIFFERIENTIAL COR_CTION$ NIO-COJRS_ [_ECUTIOM ACCURACY OK_IT O£T[RNINATZCIN ACCUR4CV

TOE-1.4237 TRA-I._3I_ TC_-_._42 BAU .6465 ._T _100.6 _ BO4.I S_3 _03.4 ST I287.3 SR 258.1 55 707.3
ROE ._907 RRA .1563 RE3 "."5703 FAU ,06868 RRT -.8437 _ -.9375 RW .g04_ CRT -.99_6 CRS .9933 CST -.9796

F02-1.689! FR_ -.3402 FC3-1.3776 8SP 6716 S_ L>'Z49.3 R_3 .L_N_4 R13 -.9_7 LSA 1485.9 NSA 125.7 SSA 13.6

8OE 1,4531 _J_1,2414 BE3 1,1_03 F,%° -65I _J _11,6 SG2 409,9 THA 161,44 ELI 1312,6 £L2 28,7 ALF 168,73

LAUNCH gATE MAR 7 1969 FLIGHT Tilde 106.00 ARRIVAL OATE JUN _1 1969

H[LIOCENTR|( CONIC DISTANCE 315.773

RL 148.46 LAL .00 L_ 166.25 VL 28.4_7 GAL -10.47 AZL 95.64 H_A 148.91 ,SMA 1_5.46 ECC .20480 INC 5.6365 Vl 30.012
RP 108.94 LAP -2.91 LOP 315.29 VP ]8.166 GAP 3.52 AZP 85.17 TAL 232.08 TAP 21.00 RC4 107.72 APO 163.20 V2 34.784

RE IO9.246 GL -24.50 GP 48.50 7AL 147.97 Z4P ij3.91ETS 31.81Z_E 121.45 £TE 135.35 Z_C 87.25 ETC 163.27 CLP-127.70

PLA_TO_[NTRIC CONIC

C3 43.849 VHL 6.622 0LA -19.44 RAL 16.94 RA0 65_.7 VEL |2.854 PTH 2.34 VHP 5.833 DPA 43.10 RAP 343.16 ECC 1.7216

LNO4 AZMTH LN(H TIM[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 4 14 45 1755.17 -6.42 14.lB 249.9J 117.64 4 44 0 1155.2 -2.67 7.5!

90.00 10 46 23 5707.94 27.56 270.01 260.43 96.78 12 21 31 5107.9 28.21 261.41

IOO.00 5 23 57 1531.84 -8.O4 356.89 249,04 118.89 5 49 29 931.8 -4.13 350.29

IOO.00 12 19 52 5406.50 19.39 248.06 260.66 95.75 13 49 58 480e.5 29.87 239.29

110.00 6 6 0 1400.O6 -12.08 344.48 246.62 122.22 6 29 _0 800.1 -7.74 338,07

110.00 13 54 18 5111.05 34.06 226,05 261.08 93.06 15 19 _9 4511.O 34.11 216.80

OIFFERE.NTIAL CCIRI_E_'_ION$ MI0-O3UR,_E E_ECUTION ACCURACY CRSIT 0£TERNINATION ACCURACY
TDE-J ,6163 TRAol .2_11 TC3-I.0033 BAU .6707 S_T 2'130.9 S_R 789.4 S_3 187.8 ST 1438.9 5R 293._- SS 725.8

ROE .3373 RRA .0960 RC3 .5499 FAU ,06177 RRT -,8_7_ I_F -.941_ RIT .9074 CRT -.9884 CRS .9982 C5T--.9819

r0£-1.6616 FRA -,2358 FC3-1.2196 BSP 7097 S_6 2366.4 R_3 ._2"Z R13 -.9241 LSA 1633,1NSA 127.2 $$A 11.8
BOE 1.6_11 (3RA 1.2249 8C3 |.144I FSP -599 SGI 2_0.1S_2 413,4 THA 16_.,94 EL1 1467.9 EL2 43.8 ALF 168.58

LAUNCH DATE MAR 7 1969 FLIGHT TINE |08.00 ARRIVAL GATE JUN Z3 1969

P_LIC_ENTRIC C_NIC

RL 148.46 LAL .(30

RP 108.94 LAP -3.00

RC 111.645 GL -27.63

PLANET(_ENTRIC CONIC

C3 45.149 VHL 6.719
LNCH AZNTH LN_H TIME

90.OO 4 52 55

90,OO I0 27 19

]00.00 5 58 52

100.00 12 4 3

110.00 6 35 I
lIO.O0 1_44 _3

0IFFER_NTIAL CORRECTIONS

T0[-1.8509 TRA-I.I92_ TC3-1,O233 _AU .6928
ROE .3863 RRA .0276 RC3 .5194 FAU .05477

roE-I.6344 FRA -.1_2 FC3-1,0503 BSP 7516

BOE 1.8908 BRA 1.19"26 BC3 1,1478 FGP -550

0ISTANEE 321.775

LCt. 166.25 VL _.365 GAL -10.27 A2'L 96.41H(A 15_.05 SI4A 134.97 ECC .L_0358 IN( 6.4096 V! 30.O12

LCP 318.45 VP 38.120 GAP 3_8! ATP 84.33 TAL 230.83 TAP 22.88 RCA ]07.49 APO 162.44 V2 34.785
GP _O.89 ZAL 144.97 ZAP 114.48 [TS 39.86 Z_ 118.65 ETE 136.60 ZAC 86.38 ETC 163.60 CLP-131.O6

OLA -21.85 RAL 19.34 RAO _.7 VEL 1_.904 PTH _.35 VHP 6.193 OP_ 44.98 RAP 341.10 E(( 1.7430
L-I TINE INJ LAT INJ _ |NJ RT AS_ INJ AZNTH INJ TIME PC> CST TIN INJ 2 LAT INJ 2 LONG

1657.75 -3.32 8.71 253.60 118.14 5 20 32 1057.7 .47 2.08

5820.06 26.40 278.01 264.12 100.62 12 4 19 5220.1 27.60 269.55

1444.88 -5.15 352.05 E5_.59 119.49 6 LP_ 57 844.9 -1.19 345.51
5508.15 28.46 255.48 264.54 99.54 J3 35 51 4908.2 29.49 246.82

11_91.54 -9.57 340.76 249.89 122.97 6 57 13 731.5 -5.16 534.45
4.25 33.57 _32,50 265.39 96,84 15 10 57 4594.3 34,16 223.30

NID-C._E E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT E_Z.7 SGR 77_.3 $63 171.7 ST 1612.6 SR 3_0.2 SS 746.4
RRT -.8L_3 RRF -.9431 RTF .9|I4 CRT -.9828 CRS .9994 CST -.9842

S_ 2485.7 R_3 .2934 R13 -.9264 LSA 1802.7 NSA 129.9 SSA 9.9
_1 2450.1 ,f_2 419.4 THA 164.42 ELI 1645.O EL2 59.8 ALF 168.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 J

LAL_H C4TE MAR 7 1969

HELI(X_ENTRIC CONIC

RL 148.46 LAL .00

RP 108.93 LAP -3.08

R( 114.042 GL -31.24

PL4NETOCENTRI{ CONIC

C3 47.393 VHL 6.884

LNCH ATMTH LNCH TIN_

90,00 5 44 45

90.00 9 57 55

100.00 6 44 33

100.00 11 40 49

II0.00 7 11 11

110.00 13 }0 40

FLIGHT TI),IE II0.00 ARRZV4L CATE

0ISTANCE 327.752

LOL 166.25 VL 28.'301 GAL -10.05 AZL 97.36 PK_A 155.19 _WJ 134.47 ECC .Z0240 ]NC 7.3609 vJ 30.012

LOP 321.61 VP _.075 GAP 4.09 AZP 83.31 TAL 229.54 TAP 24.72 RCA I07.25 APO 161.69 v2 34.787

GP 53.68 2AL 141.49 ZAP 114,51 [TS 40.23 2AE 115,_1ETE 137.87 24C 85.37 ETC 164,07 (LP-|34.47

0L4 -24.62 RAL 22.15 RAO 6368.8 VEL |2.991 PTH 2.37 VHP 6.650 OPA 47./4 RAP 338.52 ECC 1.7800

L-I TIM_ INJ [.AT INJ _ INJ RT A_ INJ A_TNTH INJ TINE PO C$T TZN XNJ 2 LA T INJ 2 LONG

1526.62 .91 1.39 258.73 118.30 6 10 12 926.6 4.69 354.75

687.48 24.00 310_83 268.|3 105.49 10 9 23 87.5 25.90 302.70

1333.59 -1.40 345.93 237.45 !19.86 7 6 46 733.6 2.59 339.40

5643.78 26.55 265.10 L_WJ.gO 104.26 13 14 53 5043.8 28.15 156.7J

1250.O3 -6.32 3_.42 234.27 123.63 ? 32 1 650._0 -l.05 340.18

53OO.1! 32.42 240.54 270.44 101.47 14 59 0 4700.1 33.66 131.51

JUN 25 1969

OIFFERENTI4L CORRECTIONS
T02-'2.1(34 TR4-1.1373 T(3-|.0165 BAU .7109

ROE .4336 RRA -.0530 RC3 .474_ FAU ,04760

FOE-I.6047 FR4 -.045G rC3 -.8695 BSP 7936

80E 2,1868 BR4 I.I_5 B(3 1,1219 FSP -498

LAUNCH OAT£ MAR 7 1969

HELIOCENTRIC CONIC

HI0-O3J_S(:E_CUTION ACC'URACY ORBIT 0(T£RMINATION ACCURACY

SGT 2495.0 _ 748.3 ,_3 155.0 5T 1811.5 ,'IR 361.7 55 767.6
_T -.8078 RRF -.9405 RIT .9163 CRT -.9768 CR$ .9984 CST -.9866

L_304.8 _3 ._O14 R13 -.9"296 LSA 1995.9 MSA 133.7 SSA 8.1

_1 2569.3 _1_2 4_.3 THA 165.98 ELI 1845.7 EL2 76.0 ALF 168.95

FLIf_'IT TINE 112.00 ARRIVAL CATE JUN 17 1969

01S7_£ 333.?03

RL 148.46 LAL .00

RP 108.93 LAP -3,16

RC I16,435 GL -35.41

PL4NETOCENTRIC CONIC

C3 51,166 VHt. 7.153
LNCH ATMTH LNCH Till[

90.OO 7 16 54

90.00 8 52 41

100.00 7 52 16
IOO.dO II 0 O

110.00 7 58 13
110.OO 13 10

OIFFE_NTIAL CORtR_CTIONS

70E-2.5|86 TRA-1.0434 TC3 -.9716 BAU .7216
.4679 RRA -.1512 RE3 .41|0 FAU ,04019

F02-1.5702 FRA .0432 F(_ -,f_O B,_P 8_(_

BO£ 1.5616 BR4 1.0543 0C_ 1,0549 FSP -439

LCI. 164L25 VL _.235 GAL -9.83 421. 98.57Hr.I 158.31 _ 133.97 F_CC .20126 INC

LOP 324.78 VP 3_.029 GIP 4.35 AZ_ 82.0_ T/L LP'ZS.19 TAP L_.51 RCA 107.01 APO
GP 56.9_ 2AL 1_7.4_ ZAP 113.95 ETS 45.05 Z_ 112.2_ ETE 1_9.33 ZAC B4.13 ETC

B.5674 vl 30.01l
160.93 V2 34.790

164.81CLP-138.il

OLA -27.79 RAL 2_o52 RAO 6_68,9 I/_L |3.133 PTH 2.40 VHP 7.248 0PA 49,52 RAP 335.14 ECC 1.8421

L-I TIME INJ LAT INJ LO_ |Nj RT A_C |NJ 4214TH INJ TIME PO EST TIM INJ I LAT INJ l LONG

12B|.9"Z B.69 347._ 267.04 117.06 7 38 16 681.9 12.25 340.75

9/'0.43 17.67 _L_3,16 271.29 112.49 9 8 51 370.4 20.57 321_69
1167.61 4._ 3_lLflZ _4.61 119.62 8 11 43 567.6 8.14 3:30.ll

5848.01 _'Z.40 278._4 27_._ |10.3_ 12 37 28 5248.0 14.96 170.98

1148,33 -2.(_ _l.Ol_ L_,_4 124.09 8 17 32 548.4 1.83 314.88

5440,03 _0.07 250.75 276.15 107.08 14 41 2 4840.0 31.11 141.14

NI0-_OURSE (_OJTlOI ACCURACY ORBIT DETERMIN4TION ACCURACY

_GT _2_.7 _ 7|0,5 SG3 137.4 ST 2037,6 SR 377.4 55 787.9

I_T -.77_9 _ -.9279 R1T .9_25 CRT -.9689 CRS .9948 CST -.98_

2720,1 RZ3 ,3051 R13 o,9338 LSA 2E12,7 MS_ 138,3.SS4 6.5

SGI _4.3 SG_ 440.1 THA 167.84 ELI L_070.2 £L2 91.9 ALF 169.80

LIUNCM OkTE MAR 7 1969 FLIGHT TIME 114.00 ARRIVAL C_TE JUN 29 1969

HELIOCENTRIC CONIC DISTANCE 339.(_5
RL 148.46 LAL .DO cOL 166.25 VL 26.170 GAL -9.60 AZL 100.16 PNCA 161.43 S_4j 133.47 £CC .20017 INCI0.1575 VJ 30.fllZ

RP i08.91 LkP -3.22 LOP 327.95 VP 37.983 GAP 4.60 AZP 80.36 TAL 226.81Y_P 28.23 RC_ 106.75 4PO 160.1_ vl 34.794
RE 118.823 GL -40.21GP 60,77 _AL 132,_ ZAP 112.73 [T$ 50.37 ZAE 108,41ETE 141.35 ?_C 62.52 ETC 166.24 CLP-142.32

PLAN[TOCENTRIC CONIC

C3 57.576 VHL 7.588 0LA -31.36 RAL _9.65 RAO 6569.0 V_EL 13._77 PTH 2.44 VHP 8.065 DPA 52.06 RAP 330.53 ECC 1.9475

LNO_ AZMTH LN_H TIE L-I Till[ "INJ LAT

79.92 6 30 1 1512,46 13,75

104.08 10 12 30 798.17 13,77
75.9l 6 }0 1 1512.46 13.73

t04.08 10 12 }0 798.17 13.77

110.00 9 6 24 1004.43 2.84

110,(30 12 35 17 5642.24 23.22

DIFFERENTIAL CQRR_CTICN$
70E-3.0220 TR_ -.89_0 TC3 -.BSOI B_,J .722_

ROE .4664 RR_ -.2622 RC3 .3267 FAU .O3_!

ro£-1.5373 FRA .1234 rc3 -.4934 BSP 8708

8OE 3.0578 8R_ .9328 Be3 .9_88 FSP -_

.LAUNCH O4TE MAR 7 1969

H_LI_ENTRIC CONIC

RL 148,46 LAL .O0 LOL 1_,25 VL _,|03 GAL

_'_ 108.90 L_P -3.27 LOP 331.12 VP 37.9_W_ GAP

INJ LONG INJ RT kS( INJ _ZMTH INJ TIWE PO CST TIM INJ 2 LAT INJ I LONG

7.33 273.9_ 118.47 6 55 14 912.5 17.45 .38

314.55 275.97 118.46 10 _5 46 198.2 17.46 307.60

7.33 275.!i_ 118.47 6 55 14 912.5 i7.45 .3_

314.35 275.9? IJ8.46 10 25 48 198.2 i7.46 507.60

323.57 269.28 124.08 9 23 9 404.4 7,30 317.31
264,47 2Bl._ 113,_8 14 9 19 5042.1 2B.23 156.59

NIO-COUR_I[ E_CUTION ACCURACY ORBIT OETERNINkTION ACCUR4CV

S_T _759.4 _._ 653.2 _3 119.7 ST 2294.5 S_ 359.7 SS 809.3

RRT -._)87 RK_ -.B_ RIT .9318 CRT -.9fi39 CR$ .9850 CST -,9914

2835.7 RZ3 ._000 R|3 -.9405 LSA 2455.3 MSA 142.9 SS* 5.0

SGI 2799.0 S(,2 454.3 THA 170.22 EL1 23L_0.1 EL2 106.7 _Lr 171.48

FLIGHT TIME 116,00 ARRIVAL OATE JUL 1 1969

0_ST,=,__.3i_
-9.33 A2L |0'Z._I6HCA 164.52 _4A 132,97 ECC .19909 INC12.3605 VJ _3.01l

4.84 AlP 7_.07 TAL 225-,_7 TAP 29,90 RCA 106.49 APO 159,44 VZ 34,798

RC 121.206 GL -45.64 GP 63.21 ?.Q. 127.15 ?_P 110,80 ETS 57.39 T_ 103.96 ETE 144.63 Z_C B0.37 ETC 168.96 CLP-147.85

PLAN_TCK_ENTRI( CONIC
C3 £8.925 VHL 8.302 0LA -33.24 RAL _L4.8_ RA0 65t_.3 V_L |_._94 PTH 2.52 VHP 9.240 OPA 54.51 RAP 324.10 ECC 1.134

LNCM AIeMTH LNCM TINE L-I TINE INJ LiT INJ L(_

68.08 6 1 3 1708.85 13.70 L_'_,43
111.91 11 II 45 688.63 13,71 306.07

68.08 6 1 3 1708.8_ 13.70 _.45

111,92 11 22 45 6_8.63 13.71 306,O7

68.08 6 1 3 I708.85 13,70 22.45

111.91 11 22 45 688,63 13.71 _0_.07

01FFERENTIAL CCRRE(TION5

TOE-3.7111 TR4 -.6436 TC3 -.7313 BAU .7038

ROE .3516 RRA -.414! RC3 .2202 FAU .0254|

FOE-I.5071 FRA .1992 re3 -.3192 BSP gO63

OOE 3.7378 BR_ .76fl3 BC3 ,7638 _$P -322

INJ _ AS( INJ _NTH INJ TIME
_4.63 122.80 6 29 31

ZB4.&I 122.19 11 34 14

284.63 12_,BO 6 29 31

2_4.64 122.79 II _4 14

284.6_ 122,_0 6 29 3l

284,64 122,79 11 34 14

MIO-CGU_J[ EXE(UTIO_ ACCURACY

SGT _.3 _ 561.5 SG3 10t.9

RRT -.54|0 _ -.7637 R1T ,9448

2946,3 _3 ,2838 RI3 -.9499

SGI 2906.6 S_2 469.6 THA 173,84

PO CST TIN INJ l LAT INJ l LONG
]1fl8.8 17.92 15.80

88.6 17.94 199.43

/108.8 17.92 15.80

88.6 17.94 199.43

1108.8 17.92 JS,BO

88.6 17,94 199,43

ORBIT D£TEI_4INATION A(CURAC Y

ST 2573.5 SR 165.3 SS 831.4

CRT -.8910 CR$ .9361 CST -.9937

LSA 2713.5 N$A 147.0 SSA 3.8

ELI 2584.4 EL2 119.9 ALr 174.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69

LAUNCH CATE HAR 7 1969 FLIGHT T[14[ 11_.D0 ARRIVAL DATE JUL 3 1969

HELICXSENTRIC (C_IIC OISTANCE 351 .353

RL 146.46 LAL .00 LOt 166.25 VL 28.036 GAL -9.10 AlL 105.63 HCA 167.59 S,WA

RP 108.89 LAP -3.52 LOP 534.28 VP 37.892 G&P 5.06 AlP 74.72 TAL 223.89 TAP

RE 123.581GL -51.56 GP 70.25 ?AL 1LM3.83 ZkP 108.10 ETS 67.04 ?A£ 98.64 ET£

PLANET(XENTRIC CONIC

C3 _0.642 VHL 9.521 0LA -59.14 RAL 41.44 RA0 6569.8 VEL 14.560 PTH 2.64 VHP

LNCH AZNTH LNCH TINE L-I TIE INJ LAT

61.77 5 54 35 1868.11 12.43

118.23 12 21 55 655.04 12.45

61,77 5 54 35 1868.11 12.4]

118.23 12 21 53 655.04 12.45

61.77 5 54 55 1868.11 12.43

118.23 12 21 53 655.04 12.45

DIFFEI_ENTIAL CCRRECTION$

T02-4.7195 TRA -._9 TE5 -.5240 494U .6469

ROE -.1092 RRA -.5625 RE3 .1019 FAU .014916

FOE-1.4963 FRA .2742 rE3 -.1735 49,%° 9439

BOE 4.7205 8RA .6Q30 BC5 .5338 K& o -268

132.47 EC( .19802 INCJ5.6275 vJ 30,012

31.48 RCA 106.24 APO 158,70 vz 34,803

150.83 lAC 77.39 ETC 174.68 CLP-156.65

LAUNCH OATE MAR 7 1969

11.051 0PA 56,42 RAP 5|5.08 ECC 2.49J7

INJ LONG INJ RT AS_ INJ AZ)4TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

34.47 295.70 127.41 6 25 43 1268.1 17.20 28.24

_02.46 295.7! 127.41 12 32 48 55.0 17.22 296.23

34,47 295.70 127.41 6 25 43 1268.1 17.20 28.24

302.46 295.71 127.41 12 52 48 55.0 17.22 296.23

34.47 295.70 127.41 6 25 43 1268.1 J7.20 28.24

_02.46 295.71 127.41 12 52 48 55,0 17.22 296,25

MIO-COLM_ EXECUTION ACCURACY OR491T OETERNINATION ACCURACY

_,T 3014.6 _ 482.1 SC,3 84.9 ST 2840.7 5R 146.6 SS 862.0
RRT .04_ RRf: -._D65 RTF" .9651 CRT .4630 CRS -.5835 (ST -.9961

Sr_ 3052.9 R_3 -.2500 R13 .9628 LSA 2968.4 MSA 149.1 SSA 2.9

_I _014.7 SG2 4491.7 THA .41 ELI 2841.5 EL2 129.9 ALF J.57

HELICCENTRIC CONIC

RL 148.46 LAL .0_

RP 108.87 LAP _3.35
RC 125.948 GL -57.38

PLANETOCENTRIC CCIqlC

C5 157.879 _ 11.742
LN04 A_4TH LNI04 T|NE

57.20 6 7 57

122.80 J_ 16 3

57.20 6 7 57

122,80 13 16 3

57.2O 6 7 57

122.80 .13 16 3

FLIGHT TIME 1_0.00 ARRIVAL CATE JUL 5 1969

OIFFERENTIAL _(TION.q

T02-5.9517 TRA .6J51 TC3 -.2701 49/_J .4979

ROE[-I.792B RRA -.5374 RE3 .0061FAU .010499

FOE-I.5374 FRA .3709 FC3 -.067! BSP 9774

BOE 6.2159 8RA .8168 49(3 .2701FSP -219

DISTANCE 357.114

LOL 166.25 VL 27.969 GAL -49.492 AlL 110.97 PICA 170._9 SMA 131.97 ECC .19686 INC20.9673

LOP 337.45 VP _7.4948 GAP 5.25 A2'P 69.29 TAL 222.33 TAP 32.93 RCA 105.99 APO 157.95

GP 75.30 7AL 113.78 lAP 104.64 ETS 493.96 ZA£ 91.94 £7E 164.52 ?A( 73.02 ETC 188.00

OLA -42,27 RAL 49.499 RAO 65?0.5 ViEL |6.100 PTH 2.495 VHP 14.114 OPA 56.?9 RAP 502.88 £CC 3.269J

L-I TIME INJ LAT INJ LON0 INJ RT A_ JNJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
2010.90 9.43 44.17 309.34 131.40 6 41 27 1410.9 14.66 38.39

684.09 9.45 302.41 309.36 131.39 13 27 27 84.1 14.67 296.63

2010.90 9.43 44.17 309.34 J31,40 6 41 27 1410.9 14.66 38.39

684.09 9.45 302.41 309.36 131.39 13 27 27 494.1 14.67 296.63

2010.90 9.43 44.17 _109._4 131.40 6 41 27 1410.9 14.66 38.39

684.09 9.45 302.41 309._ 131.39 13 27 27 494.l 14.67 296.63

CRetT DETERNINATION AECUR4Cv

ST 2906.7 SR 881.5 SS 919.2

CRT .9868 ORS -.9762 CST -.9985

LSA 3169.9 NSA 149.8 5S_ 2.2

ELI 5054.5 EL2 157.0 ALF 16.69

vJ _0.012
v2 34.808

CLP-174.85

NIO-EOI.MSE E_CUTION ACCURAC_

`%T 3000.1 6GR 944,0 ,%3 69.5

RRT .49431 Rt_ v .7469 RTF .gBSq

3145.1 R23 -.1976 R13 .9774

S_,J 3106.7 ,%2 490.2 THA 15.25

L_UNCH 0_TE NAR 7 1969 FLIGHT TIME 122.00 ARRIVAL 0ATE JUL 7 1969

PELIO_ENTRIC CONIC

RL 148.46 LAL .00

RP lOB.B5 l,J_ -5.38

RC 128.306 GL -61.15

PLANE[TOC[NTRIE CONIC

C3 _64.13_ VHL 16.253

LNCH ATNTH LN_H TIME

56.53 6 45 47

125.47 13 59 26
_6.53 6 45 47

123.47 13 59 26

56.53 6 45 47

123.47 13 59 L_

01STANCE 362.106

LOt. 166.25 VL 27.901 GAL -8.50 AlL 121.06 H_A 173.44 SNA 131.48 ECC .19539 INC3J.0587 Vl 30.012

LOP 540.63 VP 37._04 GAP 5.39 AlP 59.11 TAL 220.66 TAP 54.11 RCA 105.79 APO 157.17 v2 34.815

GP 76.98 lAL 106,34 lAP 100.55 ETS 118.08 ZAE 82.67 ETE 195,72 lAC 65.95 ETC 219.15 CLP t44,3|

0LA -42.75 RAL 60.07 RAO 6571,5 VI[L 19.633 PTH 3.12 YHP 20.032 DPA 53.54 RAP 288.15

L-| TIME |NJ LAT INJ LONG INJ RT A_ INJ A_TH INJ TIME PC) CST TIN INJ 2 LAT

2121.74 4.79 49.73 324.495 132.53 7 21 8 1521.7 10.16

779.89 4".80 306.64 324.87 132.53 |_ 12 25 179.9 10.18

_121.74 4.79 49.73 324.85 152.55 7 _1 8 J521.7 10.16

779.69 4.80 306.64 324.87 152.53 14 12 25 179.9 10.18

2121.74 4.79 49.73 3_4.65 132.53 7 21 8 1521.7 10.16

779.89 4.80 306.64 524.497 t32.53 14 12 25 179.9 10.18

0IFFERENTIAL CORRECTIONS

TD£-5.1120 TRA 1.9028 TE3 -.0435 49AU .1884

RO£-6.9364 RRA .7097 RE3 .0309 FAU ,0008_

FOE-I.71 31 FRA .5620 rE3 -.0027 49P:_P _749
80E 8.6166 _RA 2.0308 BC3 .O534 FSP -179

NI0o(,CLMSI[ £XECUTION ACCURACy

,%T 2025.3 _ 24?0.9 ,%3 57.2

_T .9399 _ .9_92 RTr .9972
3I_4._ R_3 -.14_O R13 .94987

,%1 31449.4 _ 542.49 THA 51.01

ECC 5.3474

INJ 2 LONG

44,_7

301 .08

44.|7

301.08

44,17

501 .08

CR_IT DETERNINATION ACCURACY

ST 1822.8 SR 2447.4 SS 1054.6

CRT .9940 CRS -.9958 CST -.9998

LSA 5224.5 HSA 167.9 SSA 1.3

ELI ]047.4 EL2 159.5 ALF 53.37

LAUNCH (DATE[ NAR 7 1_N59 FLIGHT T|NE J24.OO ARIRIVAL OATE JUL 9 1969

HELIOCENTRIC CONIC

RL 148.46 LAL .00

RP I08.83 LAP -3.39
RC 130.653 ¢L -56.93

PLANETOCENTR_C CONIC

C3 711.197 VHL 26.668

LNCH AZNTH LNCN TIME

67.35 8 15 51
J12.65 15 45 49

67.55 8 15 51

J12.65 13 45 49

67.35 8 15 51

112.65 15 45 49

01ST/_IC£ 367.796

LOt. 166.25 VL 27.833 GAL -8.07 _ 144.19 _ 175.492 S_A 130.99 ECC .J9281 INC54.1896 VI 30.O12

LOP 343._0 VP 37.7_ GAP 5,_8 A2'P _3._ TAL 218.69 TAP 34.51RCA 105.73 AFO 156.24 V2 34.821

GP 66.52 ZAL 99.40 lAP 96.33 ETS I57.4_ ZAE 67.22 ETE 231.85 IAC 52.18 ETC 256.75 CLP 105.9_

OLA -35.67 RAL 69.66 R_0 6572.7 VlEL _B.853 PTH 3.43 VHP 35.325 OPA 41.98 RAP 275.91

L-| TINE _NJ L_T _NJ LONG _NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT
_5.33 .47 4J.5_ 338.99 125.66 6 _0 16 1465,3 5.12

1020.31 .48 323.149 3_9.(_3 125.66 14 2 50 420.3 5.13

2065.33 .47 41.52 3_.99 I_5.66 8 50 16 1465.3 5.12

1020.31 .449 323.18 339.00 125.66 14 2 50 420.5 5.13

2065.35 .47 41._2 3_8.99 125.66 8 50 16 1465.3 5.12

10213.31 .48 323.|8 3_9.00 125.66 14 2 50 420.5 5.13
OIFFE[RENTIAL CCRREETIONS

TOE 1.2617 TRA 1.89_8 TC3 -.(_0 49A4J 1.5705

RO-12.1011RRA 4.8116 RC3 .16_49 _AU-.02294

F02[-2.1796 FRA 1.1007 FC3 .0279 8SP 9595

_212.1667 8RA 5.1709 BC3 .1652 F,.$P -158

MI0-_E_ £_EEUTICN A(CURACY

,%T _849.7 SGR 30LP_.O ,%3 49.3

RRT -.IJOB _RF .9949 RTF -.0101

`%_ 3078.49 R23 -.I051 RJ3 .9945

,%t _022,7 ,%2 585.0 THA 91 .Z8

ECC12.7045

INJ 2 LONG

35.42
317.08

55.42

517.08

35.42

517.08

ORBIT DETERMINATION _CEURAC_

ST 310.0 SR 2627.9 SS 137J.5

CRT -.7950 ORS -.9995 CST ,7710

LSA 2974,0 HSA 195.1 SSA .4

ELl 2639.5 EL2 187.2 _LF 95.38
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JPL TM 33-99 EARTH_VENUS TRAJECTORIES I VOL 4, 1968-69_

LAUNCH CATE MAR 7 1969 FLIGHT T|l_ t26.00 ARRIVAL CATE JUL ]! 1969

HELIOCENTRIC CONIC

RL 148.46 LAL .00

RP |0_._0 LAP -3.39

RC 132.989 GL 47.34

PLANETO(ENTR]( CONIC

C3]332.167 VHL 36.499 CLA

LNCH A_NTH LNCH TIM_ L-I TIN(_

26.49 16 10 28 5082.31

153.5] Z 26 15 ]35{3,55

26.49 16 10 28 5082.31

153.51 Z _6 15 3350.55
26.49 16 10 28 5082_31

153,51 Z 26 15 3350.55

OIFFER_NTIAL CC_CTIONS

T0£-4.23OO TRA 1,3179 TC3 -,0884 BAU 3,545J
R0-14.8833 _A .1|36 RC3 -,1783 FAU-.05434

r0£ 3.1100 FRA .0111FC3 .0353 BSP 8380

8OE;5.4?27 _'A 1.3L_7 BC3 ,1_31 rSP -J49

0ISTANC£ 37_.249

LOL 166.25 VL 27.766 GAL -8.76 AZL 12.03 I'_ 183.47 .S_A 130.50 ECC .20414 ]NC77.9697 Vl 30.O]2

LOP 346.97 VP _7.717 GAP 6.90 AZP 167.95 TAL 219.47 TAP 42.94 RCA i03.86 APO 157.15 v2 34.8Z9

GP -5J.]7 7AL 97.36 ZAP 95.86 ETS 182.23 ZAE 58.37 [TE ]I1.14 ZAC 67.40 _TC 85.91CLP 99.80

Lr_.88 RAL 43.97 RAO 6573.1 VEL 38.124 PTH 3.55 VHP 45.758 DPA -76.55 RAP 249,89 ECC22.9Z4]

IN] LAT [NJ LONG _NJ RT ASC fNJ A,_/_4TH IN] TII4_ PO CST TIN IN] 2 LAT IN] 2 LONG

1.10 245.39 314.44 23.12 17 35 10 4482,3 -6.26 242.66

1.11 99.23 314,43 23,I2 3 2_ 6 2750.5 -6.25 96.50

|.I0 245.39 314.44 23.I2 17 35 |0 4482.3 -6,26 242.66

1.11 99.23 3I'4.43 23.12 3 22 6 2750.5 -6.25 96.50

1.10 245.39 314.44 23.12 17 35 10 4482.3 -6,26 242.66

1.11 99.23 314.43 23.12 3 22 6 2750.5 -6.25 96,50

NI0oCOLMSIE EXECUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

5GT J065.5 ._R 2675,0 S,C,3 47,7 5T 682,9 SR 2336.7 SS 1930,4
RRT .8476 I_F -.0994 RTF -.8_00 CRT ,9741 CRS 1.0000 CST .972!

S_ 2879.4 _3 -.0984 813 -,9951 LSA 3103.1HSA 153.6 SSA .7

5GI _8_9.3 SG2 5_14,6 THA ?0.63 ELI 24_9.9 EL2 148.5 4LF 74.05

LAUNCH OATE MAR 7 1969 FL|G_.IT TIN_ I_8.0D ARRIVAL 0ATE JUL 13 1969

P._LIOCENTRIC CCN|C

RL 148.46 LAL .00
RP 108.78 LAP -3.39

RC 135.313 GL 60,20

PLANETCX;ENTRIC CONIC
C3 430.121 VHL 20.739

LN04 6ZMTH LNCH TINE

20.78 13 9 37

159.22 23 46 9
20.78 13 9 37

159,22 23 46 9

20,78 _3 9 3?

159.22 23 46 9

OIFFER'ENTZAL COqR_CTJONS

TOE 2.3374 TRA .18_ TC3 -.0241 84U .7207

_)E-7.1903 _RA 3.0142 RC3 -.12_0 r_u-,O0639

FOE 1.5498 FRA -.51|3 re3 .0|29 g_o J0_97
_O£ 7.5607 BRA 3.0199 BC3 .1253 F_P -175

185.16 SNA 130,03 ECC ,19975

2J7._9 TAP 42.35 RC4 104.05

_0.08 ETE 1_9.41Z_C 88.28

OISTANCE 382.631

LOL 1_.25 VL 27._9_ GAL -8.|7 AZL 48.97 HC_

LOP 350.15 VP 37.675 GAP 6.69 A2'P 130.91 TAL

GP -71.88 ZAL 102.20 ZIP I00.09 ET$ _03,34 Z_E

0LA 71.80 RAL 1.72 RAO 6572.2 VIEL _.482 PTH 3,29 VHP 25.g00 DPA -81.19 RAP 61,30 ECC 8.0787

L-I T|NE IN] L_T |NJ _ IN] RT A_ _NJ A_NTH |NJ T_NE PO (ST T_N _NJ 2 LAT IN] 2 LONG

50_0.65 -3.24 _47.17 2?0167 18.23 14 33 28 4430.6 -10.84 245.04

326_.77 -3.24 _4.95 270.65 18.23 24 40 _ 2666.8 -10.83 92.83

50_0.65 -3.24 247,17 270.67 18.23 14 33 28 4430.6 -I0.84 245.04

32_6,77 -3,24 94,95 270,65 JB.t3 24 40 36 _666,8 -10.83 92.a3
5030.65 -3.24 247.17 270.67 18.23 14 33 28 4430.6 -10.84 245.04

3266,77 -3.24 94._ 2?0.65 J8.23 24 40 36 2666.8 -|0.83 92.83

NID-O_qSE [XECUTZON _CC"URACY ORBIT O_TERNIN,4TZON ACCURACY

_GT 673.6 _ 3_3.5 _G3 54.0 5T 647.6 _R 2141.5 SS 1005.0

RRT -.3511RRF -.9910 RTI r .4683 CRT -.8966 CRS .9971 CST -.9276

34_.3 R'_3 -.11_0 813 -.9926 LS_ 2436.7 MSA 279.2 SS_ 1.6

S_J 3372.1 S_2 629.1 TH4 94.17 £L1 2220,1 EL2 276.6 ALF 105.42

INC41.0295 Vl _0.012

_PO 156.00 V2 34.837

£TC 1OB,48 CLP 124,Z9

L_UNCH 04T[ M_R 7 ]969 FLIGHT T1_ 130,00 _RRIV_L 0ATE JUL 15 1969

H£LIC(ENTR[C CONIC O_STANC£ 387.991

RL 148.46 LAL .OO LOL 166.25 VL 27.63| GAL -7.78 AZL 64.46 H_4 187.83 S,q_ 129.55 ECC .19814 INC25.543l Vl 30.Ot_
RP 108.75 LAP -3,37 LOP 353.3_ VP 37.633 GAP 6.76 AZP 11_.33 TAL 215.34 TAP 43.17 RCA I03.88 4PO 155.22 v2 34.846

RE J37.625 GL 60.19 GP -73.73 ZAL 107.94 ZAP 105.74 ITS 252.97 74E 92.21ETE I77.72 ZAC 99.12 ETC 158.25 CLP ]65.55
PLAN[TO(ENTRIC CONIC

C3 185.074 VHL 13,604 OLA 66,60 R4L 3_0.63 RAD 6571.0 VEL 17.504 PTH 2.97 VHP 16._9 _PA -6_ ._ RAP 56.24 ECC 4.0458
LINCH AZMTH LN_H TIM[ L-I TII4_ IN| LAT IN| LONG IN| RT A,_C IN| a2_4TH IN| TIN_ P_ CST TIN IN| 2 LAT IN| _ LONG

26.82 12 38 28 4907.74 -9.73 241,21 256,39 23._6 14 0 16 4]07,7 -17,03 238.26

J33,J8 22 48 49 3J78.17 -9.72 95.41 256.37 23.76 23 41 48 2578.2 -17.O3 92.47
26,82 J2 38 28 4907.74 -9.73 241.21 236.39 23.76 14 0 16 4_07,7 -17.03 238.26

153.18 22 48 49 3178.17 -9.72 95.41 256.37 _3.76 23 4| 48 2378.2 -17.03 92.47
26,82 _2 38 28 4907.74 -_.7_ 241.21 236.39 23.76 14 0 16 4307.7 -17.03 238._6

153.18 22 48 49 3178.17 -9.72 95.41 2_6.37 23.76 23 4| 48 2578,2 -17,03 92.47

DIFFERI_NTIAL CCRK_CTICIN$ MI0-C_S_ E_EEUT_ON ACCURACY CR_IT OETERNINATION ACCURACY

TOE 3,3246 TRA-2,407| TC3 -.1146 8AU .289| _T 2927.9 _GR 2159.0 S_ 65.4 ST J595.9 SR 774.5 SS 638.9
ROE-1,0582 RRA 1,9913 RE3 .OLP_8 FAU .O1057 RRT -.9544 _ -._'29_ RTI r .9959 CRT -,8973 CR5 .8734 CST -,9987

FOE ,9355 FRA -.5968 FC3 -.0495 _SP i|333 _ _37.9 1_3 -.17A7 RI3 -.9830 LSA 1857.8 l(SA 322.4 SSA 1.8

_oE 3.4800 f_RA 3.1240 8C3 .|169 F_ ° -2|4 _k_| 3_9_.9 S_2 524.3 THA |43,98 ELI 1746,2 EL2 312,5 ALF 155,64

L'_UNCH DATE NAR 7 1969 FLIGHT TIME |3_.00 ARRIVAL [_ATE JUL 17 1-969

H_LIO(ENTRiC CC_IC OI$T_CE _5.6_0

RL 148,46 LAL ,DO LOL |_.25 VL 27.5(_1GAL -7_45 AZL 7J ,84 PK_A 1_1,78 SMA 129,09 ECC .19736 JNC|8,J 579 vj 30,01?
RP 108.72 LAP -3.34 LOP 356.50 VP 37.593 GAP 6.90 AZP |0T,tt_ TAL 213.60 TAP 44,39 RC4 103.61 APO 154.56 V2 34,855
RC 139._3 GL 56.22 GP -_.24 ZAL 113.09 Z_P 1jj,61 ETS _._5 Z_E |00,27 ETE 203.29 ZAC 106.06 ETC 184.89 CLP-173.33

PLANE TOCENTR _( CONIC

C3 105.016 VHL |0.248 DLA 61.37 RAL 35_,20 RAO 65_,0 VEL |_.045 PTH 2.7| VHP 12.719 0PA -58.93 RAP 52.22 £CC 2,7283
LNO_ A2_4TH _ TZNE L-I TINE |NJ I._T IN] LON_ IN] RT AS_ IN] A2NTH |NJ T|l_ PO CST TIN ZNJ 2 LAT |NJ 2 LONG

32,97 I2 59 |0 4778.73 -]_._7 Z3_._4 E53.47 _9.83 |4 |8 49 4178.7 -22,47 229,76

147.03 22 40 3_ _.gO oi5.56 94,88 Z53.45 29.83 23 32 14 2495,9 -22.46 91.01

32.97 12 39 IO 4778.73 -15.57 2_3.64 25_.47 29.83 14 18 49 4178.7 -22.47 229.76

147.03 L_Z 40 38 _095.90 -15.56 94.88 253,45 29.83 23 32 14 2495.9 -22.46 91.0]

32.97 12 59J0 4778.73 -15.57 23_,64 253.47 29.8_ 14 |8 49 4|_8.7 -22.47 229.76
147.03 22 40 _8 3095,g0 -l_,56 94.88 253.45 29.83 23 32 14 2495.9 -22.46 91.0!

OIFFER£NTIAL C.C_R_.CTION5 NI0-COU_ _ECUTION ACCUR4CY ORBIT OETERNINATION ACCURACY

TO(: 2.4063 TRA-_.849_ TC3 -.4323 84U ._O70 _T 3_95.0 SGR 780.8 SG3 79.9 ST 1675.1 SR 291.9 5S 570.0
ROE .3677 RRA .3920 RE3 .0047 FAU ,0_009 RRT -,76J8 _ -.6052 RIT' .9739 CRT .J428 (R$ -.3446 CST -.9783

FOE ,8433 FRA -,6168 FC3 -.i656 BSP 11744 SG_ 3764.6 R_3 -.2"292 RI3 -,969_ LSA 1766.6 NSA 308.8 5SA 2.4

_0E 2.4343 _RA 2.9105 BC3 .4323 FSP -262 _.'.'.'.'.'.'.'.'._l3736.2 S._2 461.8 TH_ |71,41 ELI i675.6 EL2 288.8 4LF 1.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH DATE MAR 7 J969 FLIGHT TIN[ 134.00 ARRrVAL DATE JUL 19 |969

I-ELIC(ENTRIC CONIC DISTANCE 399.341

RL 148.46 LAL .DO LEA. 166.25 VL 27.497 GAL -7.12 AZL 76.05 H(.A

lip 108.69 LAP -3.30 LOP 359.66 VP 57.553 GAP 7.07 A2P 103.56 TAL

RC_42.207 GL 51.53 GP -61.77 ?AL !17.32 ZAP 117.26 ETS 2gO.D8 ZAE

PLAMETOCENTRIC CONIC

C3 70.606 VHL 8.405 DLA 56.84 RAL 556.09 RAD 6569.4 VlE:L 13.855 PTH

LNO'I AZMTM LNCH TIE L-I TIN| IN! LAT

38.41 13 28 41 4663.34 -I9.79

141.59 22 42 B 3033.58 -19.78

38.4| 13 28 41 4663.34 -19.79

J41.59 _ 42 8 3035.58 -19.78

38.41 13 28 41 4663.34 -19.79

141.59 22 42 8 3033.58 -19.78

DIFFERENTIAL CCI_CT|ONS

TDE |.9038 TRA-2.6944 TO3 -.8019 B_I .75_

RO£ .5517 RRA .1486 RE3 -.OTTO FAU .02737

FOE .8314 FRA -.613I rE3 -.3355 BSP 12099

BOE |.9821 8RA 2.8985 BE3 .8050 FSP -3J4

_93.83 SMA J28.65 ECC .|9695 INCJ3.9517 V! 30.0|2

211.90 TAP 45.75 RCA 105.29 APO |53.96 VZ 34.865

108.54 ET[ 210.88 ZAC I|1.35 ETC J93.51 CLP-J65.49

Z.53 VHP |0.478 OPA -51.13 RAP 49.54 ECC 2.1620

IN! LONG IN! RT ASC IN! A214TM IN! TIN|

225.76 232.51 55.54 |4 46 24

93.81 252,48 35.54 23 3_ 4!

223.7( 252.5! 35.54 14 46 24

93.81 252.48 55.54 23 52 41

225.76 252.5! 35.54 J4 46 24

93.81 252.48 35.54 25 32 41
NIOoCOURSE EY_.CUTJ<3N ACCURACY

SGT 3843, 0 SGR 436.0 SG3 95.6
RRT .0162 RRF ._883 RTF .9554

5G8 3869.7 1_3 .2727 RI3 .9554

5GI 3845.0 SG2 435.9 TMA .J|

PO CST TIM INJ 2 LAT IN! 2 LONG

40§5.3 -26.22 221.0_
2435.6 -26.2! 89.05

4065.3 -26.22 221_00
2435.6 -26.21 89.05

4065.3 -26.22 221.00

2433.6 -26.21 89.05

CRSIT OETERt41NATION ACCURACY

ST 1643.9 _ 380.3 SS 553,8

CRT .69|9 CRS -.8622 CST -.9622

LSA 1750.2 MSA 300.4 SSA 3.3

ELI 1665.4 EL2 27|.1ALF 9.34

LAUNCH DATE MAR 7 1969 FLIGHT TIE !36.00 ARRIVAL DATE JUL 21 |969

I'_LICX:ENTR|C EONIC

RL 148.46 LAL .O0

RP 108,66 LAP -3.16

RC 144.478 GL 47.02

PLAN[TOCENTRIC CONIC

C3 52.742 VHL 7.262 52.98 RAL
LNCH AZNTH LNC_ TIN|

43.16 !3 5_ 3"1

I36.84 _ 45 JO

43.16 13 58 3!

136.84 L_ 45 JO

43.16 13 58 31

J36.84 _ 45 10

DIFFER1ENTIAL CORRECTIONS

TO( 1.6245 TRA-Z.SI56 TC3-| .19"Z6 BAU ,8468

RO( .5352 RRA, .0077 RC3 -.1412 F_J .0331D
rOE .B_OO rRA -.5_2 F(3 -.5449 _ 12409

80{ 1.7104 _A 2.5156 BC3 1.2009 FSP -_5

OIST_NCE 405.100

L.CL 166.25 VL 27.431 GAL --6,80 _21. 78.75 H_A 196.92 SMA

LOP 2.86 VP 37o5!A GAP 7._,5 AZP !00.77 TAL 210.20 TAP

GP -55.71 ZAL !_O.59. ZAP !_.4B ET$ 294.66 ZAE 1|1.11 ETE

128.18 ECC .19678 INC11.2488 Vl _.OJ2

47.12 RCA 102.95 APO J53.40 V2 34.875

212.81ZAC 1|5.74 ETC J96.51 CLP-162.SB

CLA .21RAO 65_.9 VIEL 13.195 PTH 2.4! VHP 9.181 OPA -44.35 RAP 47.89 ECC 1.8680
L-| TZNE ;NJ L_T |NJ LONG _NJ RT AS( IN! A2'IATH _NJ T]N[ PO CST TIM IN! 2 LAT IN! 2 LONG

4564.20 -L_.53 218.!8 _5J.99 40.68 15 J4 35 3964.2 -28.48 2|2.66

2991.25 -12.51 92.72 75J.98 40.68 23 35 1 2391.2 -28.47 87.21

4564.20 -L_'Z.53 218.18 25J._ 40.68 15 14 35 3964.2 -28.48 212.68

2991.25 -12.5! 92.72 25J,98 40.68 23 35 I 2391.2 -28.47 87.2!

4564._O -LPZ.53 218.!8 251.99 40.68 15 14 35 3984.2 -26.48 212.68

2_1.25 -LP_.5! _.7_ _l._ _0.68 23 35 ! 2391.2 -28,47 87.21
MIO-COURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

_C,T _37.9 SGR 469.6 .%3 110.6 ST 1619.6 .%' 422.3 SS 544.1
RRT .4_(_ RRF .7115 R1T .9405 CRT .7873 CRS -.959| CST -.95|2

SGB 3963.8 R_3 ._1027 RI3 .9421 LSA 1735.5 NSA 292.7 SSA 4.2

SG! 3944.1SG2 414.6 THA 3.22 ELI 1654.2 EL2 254.9 ALF 11.89

LAUNCH 0ATE MAR 7 1969

HELIOCENTRIC _ONIC

RL 146.46 LAL .0(3

RP IO8.63 LAP -3.20

RC |46.734 GL 42.94

PLAN[TC_ENTRIC CONIC

C3 42.174 VML 6.494

LN(J.I A2"NTH LN_M TIRE

47.27 14 27 2

152.73 22 48 6
47.27 14 27 2

132.73 22 48 8

47.27 14 27 2

132.73 22 48 6

FLIGHT TIN[ 138.00 ARRIVAL 0ATE JUL 23 1969

0ISTANCE 4J0.876

LOt. 166.25 VL 27.365 GAL -6.48 AZL 80.64 HCA 200.05 584A 127.73 ECC .1968D rNC 9.5635 VI _O.OJ2

LOP 6.05 VP 37.478 GAP 7.45 AZP 98.81 TAL 208.49 TAP 46.54 RCA |02.59 APO |52.87 v2 54oB65

GP -SO.30 ZAL |22.97 ZAP 127.20 ETS 297,37 ZAE 114.92 ETE 212.65 ZAC 119.55 ETC 197.43 CLP-16|.I9

OLA 49.71RAL 4.15 RAO 6568.6 VEL 12.788 PTM 2.33 VHP

L-I TIN| IN! LAT |NJ LONG IN! RT AS_ IN! A2'NTH |NJ TIN|

4478,78 -24.19 211.18 251.7B 45.14 15 41 40

2964.69 -24.17 91.89 251.77 45.14 23 37 51
4476.76 -24.19 211.18 251.78 45.14 15 41 40

2964.69 -24.17 91.89 251.77 45.14 23 37 31

4478.78 -24.|9 211.18 251.78 45.J4 15 41 40

2964.69 -24.17 91.89 Z5J.77 45.14 23 57 31

NID-COURSE EXECUTION ACCURACY

SGT 4023.9 SGR 500.6 $G3 123.8

_T .6096 R_F .8260 R1T .9277

$G6 40_7.0 R23 .3216 RI3 .9302

$GI 4037.6 SG_ 395.7 THA 4.38

DIFFER1ENTIAL CORRECTIONS

TDE 1.44|3 TRA-2.3544 TC3-1.5915 BAU .g040
ROE .4872 RRA -.05(_3 RC3 -.1938 FAU .03767

FD_ .7973 FRA -.5432 FE3 -.7732 8SP 12879

BOE 1.5214 _;'_ 2.3547 _C3 1.6053 FSP -406

FLIGHT TIN| 140.00LAUNCH OATE NAR 7 J969

O|ST/INCE 416.657

LC_ 166.25 VL 27._0 GAL --6.J5 AZL 82.03 H(k 203.18 SMA

LOP 9.23 VP 37.439 G_P 7,62 AZP 97o3_ TAL _06.78 TAP
GP -45.57 ZAL 124.53 ZAP 131.41 ETS 299.26 2/_E II7.97 ETE

H_LIC(ENTRI( CONIC

RL 148,46 LAL .DO

RP 108.59 LAP -3.13

RC !48.977 GL 39.30
PI.AN[T(_(ENTRIC CONIC

C3 35.30O _ 5.941

8.541 0PA -58.58 RAP 47.0| ECC 1.6941

PO CST TIM IN! 2 LAT IN! 2 LONG
3878.8 -29.69 205,08

2364.7 -29.67 85.78

3878.8 -29.69 205.08

2364.7 -29.67 85.78

3878.8 -29.69 205.08

2364.7 -29.67 85.78

OK_IT DETERNIN_TION ACCURACY

ST 1596,7 SR 430.2 SS 532.1

CRT .8177 CR5 -.9635 CST -.9421

LSA 1713.3 _SA 286.7 $SA 5.4

ELI 1635.8 EL2 241.7 _LF 12.71

LNC_ A2_4TH L.NCH TIN[ L-I TIN[ lhJ I.AT
50.83 14 53 39 4404._4 -25.|4

129.17 2_ 50 52 2949.36 -_5.13

50.83 14 53 59 4404.24 -25.|4

129.17 22 5(3 52 2949.36 -25.13
50.83 14 53 59 4404.24 -25.14

129.17 22 SO 52 2949.36 -25.13

DIFFERI[NTIAL CORRI_CTION$

TOE I .30_ TRA-2,2123 TC3-I ._:_75 _AU .9490

ROE .4388 RRA -.0496 RE3 -.23!4 FAU .04JO6

FOE .7_O1 FRA -.4874 FC3-1.(3069 BSP I_058

B01[ 1.3758 _RA 2.213|" BC3 2.0109 FSP -447

ARRIVAL DATE JUL 25 1969

127.29 ECC .19697 IN(: 7.9688 Vl _3.012

49.96 RCA 102.22 APO 152.57 V2 34.897

21|.56 ZAC 122,96 ETC |97.46 CLP-160.90

0LA 46.96 RAL 7.88 RAC 6568.4 VEL 12.517 PTH 2.27 VHP 7.8! 3 _PA -35.1J RAP 46.7! ECC |.5810

INJ LONG INJ RT AS( INJ AZIdTH _NJ TIN[ PC) CST TIM INJ 2 LATINJ 2 LONG
E04.85 251.89 48.93 !6 7 23 3804.2 -SO,23 198.29

91,36 251.88 48.93 23 40 2 23A9.4 -SO.22 84.8|
204,85 251.89 48.93 16 7 23 3804.2 -30.23 198.29

91.36 25J.88 48.93 23 40 2 7349.4 -30.22 84.B|

204.85 251.89 48.93 16 7 23 3804.2 -SO,25 198.29

91136 251.88 48.93 23 40 2 2349.4 -SO.22 84.8l

NID-COU_I4E [)_CUTICN ACCURACY. ORBIT 0ETERNINATION ACCURACY

_GT 4121.6 _GR SO9.5 SG3 135.0 ST 1570.3 SR 423.8 S$ 5|4.7

RRT .6689 RRF .66_4 RW .9181 CRT .8_03 CR$ -.9745 CST -.9359

4153.0 R23 .3284 RI3 .9206 LSA 1682,6 NSA 280.9 SSA 6.6

SGI 4135.8 SG2 377.5 THA 4,77 ELI 1610.0 EL2 2]0.4 ALF 12,90

2119



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4. 1968-69

LAUNCH GATE MAR 7 1969 FLIGHT TIME 142.00 ARRIVAL GATE JUL 27 1969

HELIL_ENTRIC CL'_IC 0ISTANCE 4ZZ.438

RL |4{4.46 LAL ,00 LOL 166.25 VL 27.235 GAL J§,81 AZL 83.11 HCA 206.34 SMA 126.t16 ECC .19731 INC 6.B904 v! 30.{]17

RP IO8.56 LAP -3.05 LC_ 12.42 VP 37.402 GAP 7.82 AZP 96.I8 TAL 205,06 TAP 51.39 RCA 101,83 APO 151 .9C} V2 34.9(]z4

RC 151 .2(14 GL 36._]6 GP -4I .46 2'AL I25,46 ZAP 1)5.15 ETS 300.70 ZAE 120.40 ETE 210.]0 ZAC 126.07 ETC 197,C38 CLP-16! .07

PLAN_ TC_ENTR I C CONIC
C] }(1.500 VHL 5.523 GLA 44.65 RAL 11.4} RAC 6568.? VEL 12.324 PTH 2.22 VHP 7.469 (]PA -28.46 RAP 46.84 ECC 1.5(_20

LNCH AA'MTH L/_ZH TIME L-I TIMIE IN./ LAT INJ LONE INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LL'WNC

53.92 15 19 33 4338.21 -25.67 199.16 ._52.33 52.13 16 31 51 3738.2 -30.39 192.26

126.08 22 53 42 2941.75 -25.66 9t.13 252.32 52.12 23 42 44 2341 .7 -30.38 84.73

53.92 15 19 33 4338.21 -25.67 199.16 252.33 52.13 16 31 5J 3738.2 -30.39 197.2'6

126.08 22 53 42 294{.75 -25.66 91.13 252.32 52.1"2 23 42 44 2341 .7 -30.3tt 64.23

53.92 15 19 33 4338.21 -25.67 199.16 252.33 52.13 16 3i 5i 3738.2 -30.39 _92.26

126.08 22 53 ,12 2941.75 -25.66 9t.13 252.32 52.12 23 42 44 2341.7 -30.38 ._4.2'3

CIFFEI_[NTIAL C(3RffCTIONS MIC-COURE EXECUTION ACCURACY CR_IT CETER_AINATION ACCURACY

TOE Z.1755 TRA-2.1024 TC3-2.4343 BAU .9985 SGT 4_56._ SC_ 5_08.4 563 146.1 ST 1529.6 SR 407.5 5S 484.3

ROE .391g RR_ -.0576 RC3 -.2656 F'AU .04423 RRT .7126 RRF ,B7EI3 RTF .9145 CRT .8339 CRS -.9798 CST -.9267

FOE .698.0 FRA -.44|1 IRC3-1.2554 EI_P 13997 S_B 42L_6.5 K_Z3 .3164 RI3 .916L4 LSA 1632.8 MSA 272.[3 SSA LA.?

BOE 1 .2391 BRA 2.|032 BC_ 2.44,_8 FSP -517 S(,1 4271 .7 S(;2 355.3 THA 4.90 ELI 1567.6 EL2 219.5 ALF 12,7_

LAUNCH OATE MAR 7 1969 FLIGHT TIE 144.0(] ARRIVAL GATE JUL 29 1969

HEL IC_ENTRIC CONIC 01STAEE 42El 1224

RL 148.46 LAL .00 LOL 166.25 VL _7.171 GAL -5,46 AZL 93.97 HCA L?09.49 .SHA 126.44 ECC .19778 INC 6.0276 Vl _.(lI_

RP 108.52 LAP -Z.96 LC_° 15.6! VP 37.367 GAP .q.0! AZP 95.25 TAL 203.32 TAP 52.81 RCA 1C11 .43 APO 151 .45 V2 34.920

RC 153.416 GL 33.17 GP -37.89 ZAL 125.77 ZAP 1_.45 ETS 301.86 ZAE 122.35 ETE E118.51 ZAC 128.97 ETC 196.52 CLP_161 .5,_3

PLANI_ TOCENTR I C CONIC

C3 26.951 VHL 5.I91 OLA 42.7{] RAL I4,B9 RAD 656B.1 VEL |2.179 PTH 2.19 VMP 7.244 CPA -24.33 RAP 47.34 ECC 1.4435
LNCH ATMTH LNCH TIME INJ 2 LAT INJ 2 LONG

56.59 15 43 58 36?9.0 -]E).35 186.9(9

123.41 22 56 53 2339.1 -30.34 _3.96
56,59 15 43 58 3679.Ll -30.35 186.90

123.41 22 56 53 2339.1 -30.34 83.96

56.59 15 43 5,9 3679.0 -_.35 18_.9Ll

123,41 22 56 53 2339.1 -30.34 #13.96

ORBIT CETERMINATIC_ ACCURACY

ST 1528.7 SR 410,7 SS 48| .4

CRT .8462 CRS -.9_75 C5 T -.91_6
LSA 1631.9 MSA 272.Z 55A 9.5

ELI 1568.5 EL2 213.3 ALF 13.(15

L-I TIE INJ LAT INJ LONE INJ RT ASC INJ AZMTH

4279.02 -25.94 ! 94.05 253. I ! 54.80

2939,14 -25,92 91.12 253,10 54.79
4279.02 -25.94 194.O5 25_.11 54._

2939.14 -25.92 91.12 253.10 54.79

4279.02 -25.94 194,05 253,11 54.80

2939.14 -25.92 91.12 253.10 54.79

CIFFERIENTIAL CCRRECTION$ MI0-COURS£ EXECUTION ACCURACY

TCE 1.1365 TRA-1.9299 TC3-2.7826 BAU 1.0071 ,S_T 42E10.4 _ 496.9 SG3 149.3

ROE .3716 RRA -.0409 RC3 -.2636 FAU .044|0 RRT .6974 RRf" .8646 RTF .9_C35

r0E .6.%:'0 FRA -.3371 FC3-1.4165 BSP 13314 _B 4309.1 R'23 .3240 R13 .9027

8OE 1.1957 BRA 1.9_03 Be3 2.7951 lISP -474 SG! 4294.5 562 354.9 THA 4.66

tNJ TIME PO CST TIM

16 55 17

23 A5 52

16 55 17

23 ,45 52

I6 55 17

23 AS 52

L_UNCH GATE MAR 7 1969 FLIGHT TIME 146.{I0 ARRIVAL GATE JUL 31 1969

HELIL_CENTRIC CLINIC

RL 14_.46 LAL .00

RP 108.4H LAP -2.87

RC 155.612 CL 30.56

PLANE TC_CENTRIC CLINIC

C3 24.221 VHL 4.921

LNCH ATMTH LNCM TI_

5H.92 16 7 29

121.08 23 0 35

5_.92 16 7 29

121.OH 23 0 35

5_,92 16 7 29

121.08 23 _ 35

CIFrERENTIAL CCRR_CTION$

TCE 1._71_ TRA-I.8_5 TC3-3.1B71 _AU 1.0358

RCE .347_ RRA -._359 RC3 -.2723 FAU ._4477

rOE .6334 FRA -,2644 rc3-1.600_ eSP 13670

_DE 1.1266 _RA 1.8008 BC3 3.19_7 FSP -494

OlSTANC[ 4]4._I

LOL 166.2_ VL 27.108 6AL -5.|I ATL 84.68 HCA 212.66 SMA 126.03 ECC .19_41 INC 5.317H Vl 30.Oi?

LOP 18.80 VP 37.332 CAP 8.21 AlP 94.48 TAL 201.57 TAP 54.23 RCA I01._2 APO 151._3 V? 34.932

CP -34.80 7AL 125.56 7AP 141.38 ETS _2.81 7AE 123.92 ETE 206.92 ZAC 131.71 ETC 195._9 CLP-|62.[}_

CLA 41.06 RAL 18.31 RAG 65E_..0 VEL 12.066 PTH ?.16 VHP 7.103 CPA -20.66 RAP 48.10 ECC 1.3986

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM INJ 2 LAT INJ _ LONG

4225.46 -26.05 I89.47 254.19 57.06 17 17 55 3625._ -30.19 I_2.17

2939.95 -26.04 91.27 254.18 57.05 23 49 35 2340.0 -30.Id _3.93

4225.46 -26.05 189.47 254.19 57.06 17 17 55 3625.5 -30.19 182.12

2939.95 -26.04 91.27 254.1B 57.05 23 49 35 2340.0 -30.IH 83.93

4225.46 -26.05 189.47 254.19 57.06 17 17 55 3625.5 -30.19 I_2.I2

2939.95 -26.04 91.27 254.18 57.05 23 49 35 2340.0 -_q.18 83.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC_N ACCURACY

5GT 4373.4 S_R 487.9 ,S(;3 I54.3 ST 1503.8 SR 404.4 S5 459.7

RRT .7024 RRF .8520 RTF ,8955 CRT .8529 CRS -.9915 CST -.9115

S.C.8 4400.5 R_) .3078 RI3 .8974 LSA I_11.7 MSA 266.2 SSA 11.l

SCJ 4386.9 S(,2 346.2 THA 4,5l ELI 1543.6 EL2 205,7 ALF I3.I6

LAUNCH GATE MAR 7 1969 FLIGHT TIME 148.C_I ARRIVAL CA rE AUG 2 1969

HELIC(ENTRIC CONIC

RL 148.46 LAL .00

RP IOH.45 LAP -2.76
RC 157.792 GL 28.J9

PLANETC_ENTRIC CONIC

C3 22.049 VHL 4.696

LNCH A_MTH LNCH TIE [NJ LAT

60.97 16 3(I _ -26.07

119.03 23 4 58 -26.06

60.97 16 }0 2(] *26,07

119._3 23 4 58 -26.06

60.97 16 30 20 -26.07

119.03 23 4 58 -26.06

_IrFER_NTIAL CORRECTIONS
TDE 1,0199 TRA-I.6695 TC3-3.5930 BAU 1.0623

RCE .3281 RRA -.0_05 RC3 -.2772 FAU .04488

F0E .5852 FRA -.1918 FC3-I.7622 BSP 14025

OCE 1.0714 BRA 1.6698 BC3 3.6037 F,SP -508

_ISTANCE 439.774

LCL 166.25 VL 27.045 GAL -A.75 AZL 85.28 PICA 215.83 SMA 125.62 ECC .199_ INC 4.7204 Vl 30.O1 ?

LL"3P 21.99 VP 37.298 GAP 8.41 AZP 93.83 TAL 199.B1 TAP 55.64 RCA 100.60 APO I50,65 V2 34.945

GP -32.11 ZAL 124.90 ZAP 143.99 ETS 303.57 ZAE 125.18 ETE L_15.39 7AC 134.34 ETC 195.24 CLP-I62.74

OLA 39.67 RAL 21.72 RA_ 6567.9 VEL 11.976 PTH _.13 VHP 7.020 GPA -17.37 RAP 49.09 ECC 1.3629

L-I TIME INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM [NJ 2 LA T INJ 2 LONG
4176.69 185.33 255.58 58.97 17 39 56 3576.7 -29.98 177.83

2_4LP_#3 91.54 255.57 58.97 23 54 I 2342.9 -29,97 _4.05

4176.69 185.33 255.58 58.97 17 39 56 3576.7 -29.98 177.83

2942.93 91,54 255.57 58.97 23 54 I 2342.9 -29.97 84.05

4176.69 185.33 25_.58 58.97 17 39 56 3576.7 -29.98 177.83

2942.93 91.54 255.57 58.97 23 54 I 2342.9 -29.97 84.05

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5_T 4465.2 ,SGR 490.0 563 157.9 ST 1479.6 SR 400.7 SS 437,7

RRT .70_ I_ .8337 RTF .8916 CRT .8611 CRS -.9947 CST -.904_

S(,_ 4491.0 R_3 .2866 RI3 .8933 LSA I572.9 MSA 259.7 SSA 12.9

_GI 4478.0 562 -340.9 THA 4.34 ELI 1520.1 EL2 198.3 ALF 13.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69

LAUNCH CATE MAR 7 1969 FLIGHT TIME 150.00 ARRIVAL CATE AUG 4 1969

H[LTC_'ENTRIC CONIC

RL J4B.46 LAL ._

RP |0_,4| LAP -2.6_

RC 159.953 GL 26.D0

PLANETCK_ENTRIC CONIC
C3 20.279 VHL 4.503

LNCH AlMTH LNCH TIME

62,78 16 52 45

117.22 23 IO 8

62.78 J6 52 45

117.22 23 IO 8

62.78 16 52 45

117.22 2] |0 8

DISTANCE 445.$40

LOL I66.ZS VL 26.9@3 GAL -4.39 ATL 85.79 HCA

LCP 25.I8 VP 37.265 GAP 8.61 AZP 93.27 TAL

GP -29.76 ZAL 123.83 ZAP I46.32 ETS 304.I6 ZAE

219.01 S_A 125,22 ECC .20015 IN( 4.2079 Vl 30.012

198.04 TAP 57.05 RCA 100.16 APO 150.29 v? 34.957

I26.22 ETE 203.95 ZAC 136.89 ETC I94.62 CLP-J63.46

CLA 38.49 RAL 25,18 RAO 6567.8 VEL 11.902 PTH ?.11VHP 6.9810PA -I4.42 RAP 50.27 ECC J.3337

L-| TIME INJ LAT INJ LONG INJ RT A._ INJ AZNTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
413|.88 -26.05 181.57 _'57.25 60.61 18 I 37 3531.9 -29.75 173.96

2947.52 -26.0} 91.9| 257.24 60.60 23 59 15 2347.5 -29.7= 84.30

4131.88 -26.05 181.57 257.25 60.61 I8 I 37 3531,9 -29.75 173.96

2947.52 -26.03 91.91 257.24 60.60 2] 59 15 2347.5 -29.74 84.30

4131.88 -26.05 I8|.57 257.25 60.6! JR | 37 3531.9 -29,75 173.96

2947.52 -26.03 91.9| 157.24 60.60 _3 59 15 2347.5 -29.74 84,30

DIFFERENTIAL CCRRECTICNS
TOE .9802 TRA-I.5326 TC3-3.9955 BAU 1.0859

ROE .3]44 RRA -.0244 RC3 -.279(3 FAU .04446

FOE .5404 FRA -.1184 FC3-1.8982 BSP 14320

DOE 1.O294 ORA 1.5328 BE3 4.[]O53 FSP -515

LAUNCH DATE MAR 7 19_9

HELIOCENTRIC CONIC

RL 148.46 LAL .(30 LOL. |66.25 VL L_6.92| GAL

MI0-COURS,[ EXECUTION ACCURACY

sr.,T 4550.8 SOR 474.0 S(,3 160.I

RRT .6963 RRF .8110 RTF .8882

S(,B 4575.4 R"_3 ._$35 RI3 .8897

Sr.,I 456_.8 SG2 339_4 THA 4.17

FLIGHT TINE 152.DO

OISTANCE 451.Z99

-4.00 AZL 86.24 HCA

ORBIT DETERMINATION ACCURACY

ST 1457.9 SR 400.2 SS 417.3

CRT .8716 CRS -.9970 CST -.8984

LSA I547.9 MSA 252.6 SSA 14.9

ELI I499.8 EL2 190.7 ALF J3.68

ARRIVAL DATE AUG 6 1969

222.]9 SMA |24.83 ?CO .211126 INC 3.7608 V! 30.012

RIP 108.37 LAP -2.52 LOP 28.58 VP 37.232 GAP 8.82 AZP 92.79 TAL J96.27 TAP 58.45 RCA 99.71 APO 149.96 V2 34.970

RE I62.097 GL 23.96 GP -27.7| ZAL I22.39 ZAP 148.42 ETS _04.59 Z_E 127.07 ET£ 202.63 ZAC 139.38 ETC 194.02 CLP-164.22

PLANETOCENTRIC CONIC

C3 18.814 VHL 4.337 OLA
LNEH AZNTH LNCH TIME

64.40 17 14 57

115.60 23 16 6

64.40 |7 14 57

115.60 23 16 6

64.40 I7 14 57

115.60 _3 16 6

CIFFERENTIAL CCI_ECTIONS

TOE .9481 TRA-1.3906 7C3-4.3960 BAU 1.1079

ROE .]O4I RRA -.O183 RE3 -.2796 FAU .043?0

FOE .4976 FRA -.0467 FC3-2.0108 85P 14597
8OE .9957 BRA 1.3907 6C3 4.4049 r,f_ -519

L-T TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH |NJ TIME

4090.55 -25.98 I78.|3 259.21 62.03 18 Z3 B
2953.)0 -25.97 9'Z.34 _59.L_0 62.02 24 5 19

4090.55 -25.98 I78.13 259.21 62'03 18 23 8

2953.30 -25.97 9"Z.]4 159.20 62.02 24 5 19

4090.55 -25.98 I78.13 259.21 62,03 t8 23 8

2953.30 -25.97 9"Z.34 _59.20 62,02 24 5 19

MID-COUR_E EXECUTION ACCURACY

SGT 4633.1 S_ 4?0.3 ,_-,3 161.2

RRT .6879 _ .7859 RTF .8856

4656.9 R_3 .2389 RI3 .6869

SGI 4644.4 S(,2 340.5 THA 4.02

37.45 RAL _8.71RAO 6567.8 VEL 11.840 PTH 2.10 VHP 6.974 CPA -II.76 RAP 51.60 ?CO 1.3096
PO CST TIM INJ 2 LAT INJ 2 LONG

3490.5 -29.50 J70.43

2353.3 -29.49 84.64

3490.5 -29.50 170.43

2353.3 -29.49 84.64

3490,5 -29.50 170.43
2353.3 -29.49 84.64

ORBIT DETERMINATION ACCURACY

ST 1436.5 SR 4OI.9 SS 397.5
CRT .8840 CRS -.9980 CST -._92O

LSA I_24.2 M_A _44.6 SSA I7.0

ELI }480.5 EL2 182.3 ALr 14.11

LAUNCH CAT? MAR 7 1969 FLIGHT TIME 154.00 ARRIVAL DATE AUG _ 1969

DISTANCE 457.050

LCt 166.25 VL 26.860 GAL -3.61 AZL 86.63 HCA

LOP 51.57 VP 37.20I GAP 9.03 AZP 92.37 TAL

GP -25,9} ZAL 120.62 ZAP 150,31 ETS 304,86 ZAE

225,37 SMA 124.45 ECC .20255 INC 3.3651 VI 30.017

194.4_ TAP 59.85 RCA 99.24 APO 149.66 v2 34,9_3

127.77 ETE 201.42 ZAC 14J.R4 ETC 193.47 CLP-164.99

HELIC)(ENTRI( CONIC

RL 148.46 LAL .00

RP ID_.33 LAP -?.39

RC J64.221 GL 22.04

PLANE TCEENTRIC CONIC
C} 17.588 VHL 4.194 DLA 36.54 RAL 32.34 RAO 6567.7 VEL 11.789 PTH 2.08 VHP 6.993 DPA -9.34 RAP 53.O7 ?DE 1.2895

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ [NJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65._9 17 37 IO 4052.08 -25.89 ]74.96 261.45 63.26 18 44 43 3452.1 -29.25 167.19
114.12 23 22 52 2960.30 -25.87 92.86 261.44 63.25 24 12 I_ 2_60.3 -29.24 85.08

65.88 17 37 IO 4052.0_ -25.89 174.96 26|.45 63.26 JR 44 43 3452.1 -29.25 167.19

]14.1? 23 22 52 2960.)O -25.87 92,86 261.44 63.25 _A 12 JZ 2360.3 -29.24 85.0_

65.88 17 37 10 4052.08 -25.89 174.96 261.45 63.26 18 44 43 3452.1 -29.25 ]67.19

114.12 23 22 5Z 2960.)0 -25.87 92.86 261,44 63.25 24 12 12 _360.3 -Z9.24 85.08

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY

TCE .9234 TRA-J.2406 TC3-4.7874 BAU 1.1276 5r.,T 4708.0 _ 468.7 SO3 161.3 ST 1416.5 S,R 405.7 SS 379.5

RCE .Z969 RR_ -.01J6 RC3 -.2789 FAU .0426(I RRT .6765 RRT .7593 RTF ._32 CRT ,8984 CRS -.9972 CST -.8856

r0[ .4581 FRA ,O243 FC3-2.0968 8SP 14814 S.GB 4731.3 1_3 .2152 RI3 .8843 LSA 1503.! MSA 235.5 SSA 19.3

BOE .9700 BRA 1.2406 BC3 4.7955 FSP -516 SCI 471_.7 ,_2 344.3 THA 3,87 ELI I463.3 EL_ 172.5 ALF 14.64

LAUNCH CAT? HAR 7 I969

HELIL"(ENTRIC CONIC

RL 148.46 LAL .00

RP 108.29 LAP -2,26
RC 166._26 GL L:_,_:_

PLANIETL'_CENTRIC CONIC

C3 ]6.562 VHL 4.070
LNCH AZHTH LNCH TIME L-I TIME INJ EAT

67.26 17 59 40 4015.84 -25.76

112.74 2] }(3 19 2968.P1 -25.75

67,26 J7 59 40 40J5._4 -25.76

J1_.74 _3 30 19 296_.81 -_5.75

67.26 17 59 40 4015.84 -25,76

112.74 23 30 19 2961"t.81 -25,75

CIFFERENTIAL CORRECTIONS

TCE ._982 TRA-I.087| TC3-5.1760 BAU 1.1477
ROE .2911 RRA -.0052 RC3 -.2794 FAU .04141

FOE .4178 FRA .0904 FC3-?.1647 BSP I50B4

BOE .944] eRA 1.0871 BC3 _,1836 FSP -515

FLIGHT TIME 156.DO

DISTANCE 462.792

ARRIVAL CAT? AUG 10 1969

LOt- 166.25 VL 26.600 GAL -3.20 AZL 86.99 H(A 228.56 SMA 124.0_ ECC .20402 INC 3.0103 VI 30.012

LOP 34,77 VP 37.J70 GAP 9.25 AZP 91.99 TAL 192.69 TAP 61o25 RCA 9_.76 APO 149.39 V2 34.996

GP -24.33 ZAL 118.54 ZAP 152.03 ETS )04.98 ZAE 12_.37 ETE L_rJO.32 7AC 144.27 ETC 192.94 CLP-165.76

OLA 35,72 RAL 36.10 R_D 6567.7 VEL II,745 PTH 2.07 VHP 7.033 OPA -7.J4 RAP 54.66 ECC 1.2726
CST TIM INJ 2 LAT INJ 2 LONGINJ LONG INJ RT AS( INJ AZMTH INJ TIME

171.99 263.96 64.35 J9 6 36

93.47 263.95 64.34 24 19 48

i7_99 _63,96 6_35 19 6 36

93.47 263.95 64,34 24 19 48
171.99 263,96 64.35 19 6 36

93.47 263.95 64.34 24 19 4_

MID-COURSE EXECUTION ACCURACY

5GT 4?85.5 SGR 46_.9 5C3 I61.1

RRT .6656 RRF .7327 RTF .8H23

SOB 4808,4 R'Z3 ,1907 RI3 .8833

_:_vI 4795.8 SG2 349.1 THA 3.75

3415.8 -2_,99 )64.16

2368.B -28.98 P_,64

3415.8 -28.99 164.16

2368.8 -ZB,9_ H5.64

3415.8 -28.99 164.16

2368,_ -28,98 H5.64

L_R_IT OETERMINATION ACCURACY

ST 1391,1 _ 410.0 SS 360.0

CRT .9131 CRS -.9936 CST _.87_4

LSA 1477.0 HSA 225.1 SSA 22.0

EL] 144J,2 EL_ J61.3 ALF IS,g6
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69)

LAUNCH CATE MAR 7 1969

HELI_ENTRIC CONIC

RL 148.46 LAL ._

RP 10_.24 LAP -2.11

gC 16_.41D GL 18.43

PLANE TOCENTRIC CONIC

C3 t5.706 VHL 3._3

LNCH AZMTH LNCH T[t4_

68.59 18 22 42

111.41 13 3_ 19

68.59 18 22 42

111.41 23 38 19

68.59 18 22 42

111.41 23 38 19

FLIGHT TII_ 158.00 ARRIVAL CATE AUG 12 1969

01STANCE 468.524

LCL 166.25 VL 26t741 GAL -2.79 AZL 87.31HCA 231.75 5HA 123.71 EC( .?0568 INC 2.6886 Vl 30.017

LOP 37.97 VP 37.140 GAP 9.48 AZP 91.67 TAL 190.89 TAP 62.64 RE4 98.26 4PO 149.15 V2 35.0|0

GP -22.92 IAL 116.16 lAP 153.61 ETS 304.94 ZAE 128.87 ETE 199.33 ?AC 146,69 ETC 192.45 CLP-166.54

OLA 34.96 RAL 39.98 RAD 6567.6 VEL 11.709 PTH 2.06 VHP 7.090 OPA -5.13 RAP 56.36 ECC 1.7585

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| Ai_4TH IN| TIME PO CST TIM INJ 2 L4 T IN| Z LONG

3981.18 -25.59 169.15 266.75 65,33 19 29 3 3381.2 -28.69 161.28

2979.31 -25.58 94.21 266.75 65.32 24 27 58 2379.3 -28.69 86.34

3981.18 -25.59 J69:|5 266:75 65.33 19 29 3 3381.2 -28.69 161.28

2979.3i -25.58 94.21 266.75 65.32 24 27 58 2379.3 -28.69 86.34

3981.18 -25.59 169.15 266.75 65.33 19 29 3 3381.2 -28.69 161.28

2979.31 -25.58 94.21 266.75 65.32 24 27 58 2379.3 -28.69 86.34

_IFFERENTIAL CORRECTIONS

TOE .8728 TRA -.9266 TC3-5.5518 BAU 1.1672

ROE .286.q RRA .O01B RC3 -.2803 FAU .04010

g0£ .3777 FRA .IS_kq FC3-2.2102 BSP 15_64

80E .9187 BRA .9266 Be3 5.5588 FSP -514

LAUNCH DATE MAR 7 1969

ELIOCENTRI( CONIC

148.46 LAL .(30
RP 108.20 LAP -1._5

RC 170.474 GL 16.71

PLAMETOC_NTRIC CON|C

C3 15._4 VHL 3,_73
LNCH A2'HTH LNCH TIME

69.92 I_ 46 35

110.0S 23 46 35
69.92 IB 46 35

110.08 23 46 35

69.92 18 46 35

110.06 23 46 35

HI0-(OUR_ EXECUTION _URACY

SGT 4860.8 S(,R 470.4 SG3 160.3

RRT .6542 RRF .7066 RTF .8822

sr-,,B 4883,5 _3 .1671RI3 .8_30

5(;1 4870.6 SG2 355.0 THA 3.64

FLIGHT TIE 160,00

DISTANCE 474.244

LCL 166.25 VL 26.682 GAL -2.36 AZL 87.61 _ 234._5 ,SNA 123,35 ECC .20754

LOP 41.17 VP 37.110 GAP 9.71 A2P 91.38 TAL |69.09 TAP 64.03 RCA 97.75

GP -21.67 ZAL 113.5Z 2AP 155.05 ETS 304.75 2A£ 129.3J ETE !9_.43 ZAC 149.10

0LA 34.23 RAL 44.0| RAO 6567.6 VEL 11.679 PTH 2.Off VHP 7.163 DPA -3.28

L-I TIME INJ LAT INJ LCNG INJ RT A,SC INJ AZI4TH INJ TIME PO CST TIN

2992.69 -25.36 95.16 269._2 66.2i 24 _ 28 2392.7

3947.21 -25.37 166.38 _69._2 66.22 19 52 22 3347.2

2992.69 -25.36 95.16 269.82 66'21 24 36 28 2392.7

3947.2l -25.37 166._ 269.82 66.22 19 52 22 3347.2
2992.69 -25.36 95.|6 _69.82 66.21 24 36 28 2392.7

0IFF£RENTIAL CC_t_CTION$

TOE .B465 TRA_-.7579 TC3-5._(]_ BAU 1.1856

RO£ .2636 _RA .0095 _C3 -.2613 FAU .03868

FOE .3389 FRA .2|50 FC3-2.2322 B,._ 15626

BOg .8927 _RA .7fl80 Be3 5.9105 FSP -512

NIO-COL_ EXECUTION ACCURACY

:_7,T 4932.0 _q 473.1 SC,3 159.1

RRT .6,125 _ .6816 RTF .B_27

S6_ 4954.6 R_3 .1454 RI3 .8634

SGI 4941.4 fl(,2 _k51.8 THA 3.55

ORBIT 0ETER_WINATION ACCURACY

ST 1360.1 5R 414.6 SS 339.8

CRT .9283 CR5 -.9663 CST -.8697

LSA 1446.| HSA 213.3 SSA 25.1

ELI 1414.2 EL2 148.3 ALF 15.98

ARRIVAL OATE AUG 14 1969

IN( 2,3937 Vl ]O.012

APO 148.95 V2 35.023

£TC 191,98 CLP-167.32

RAP 58.14 ECC 1.2469
INJ 2 LAT INJ 2 LONG

-28.36 158.47

-28.3§ 87.25

-28.36 158.47

-28.35 87.25

-28.36 158.47

-28.35 87.25
ORBIT 0ETE/_AINATION ACCURACY

ST 1323.7 SR 419.7 SS 319.9

CRT .9437 CRS -.9737 CST -.8590

LSA |4|0.5 MSA 2'00.6 SSA 28.9

ELI 1382.2 EL2 133.0 ALF 16.82

LAUNCH 0ATE MAR 7 1969

HELIOCENTRIC CONIC

RL 148,46 LAL .DO

RP 108.16 LAP -J.BO

RC 172.518 GL 15.02

PL_NETO_ENTRIC CONIC

C3 14.443 VHL 3.,qO_

LNO4 A_NTH LN(H TIME

71.30 19 11 40

108.70 23 54 46

71.30 19 11 40

IO8.70 23 54 A6

I10.00 O 58 24

liD.DO 23 11 8

FLIGHT TIM_ 162.00

0ISTAN(E 479.952

LOL 166.23 VL 26.624 GAL -1.92 AZL 87.88 HCA 238.14 5HA

LOP 44,37 VP 37.081 GAP 9.94 AZP 9|.12 TAL 187.28 TAP

GP -20.56 ZAL 110.63 ZAP 156.37 ET$ 304.39 Z_ 129.69 ETE

ARRIVAL GATE AUG 16 1969

123.00 ECC .20961 INC 2.1209 vJ 30.012

65.42 RCA 97.22 4t:'O 148.78 v2 35._36

i97.62 ZAC 151.50 ETC 191.52 CLP-168.lO

OLA 33.50 RAL 48.18 RA0 6567.6 VEL 11.655 PTH 2.05 VHP

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TINE

3912.89 -25.09 163.58 273.17 67.04 20 |6 53

5010.04 -25.08 96,37 273.16 67.03 24 44 56
3912,89 -25.09 163.58 273.17 67.04 20 16 53

3010.04 -25.08 96.37 273.16 67.03 24 44 56

2827.22 -29.42 84.00 274.99 71.76 1 45 32

3143.71 -L_.90 104.60 271.01 62.32 24 3 32
DIFFE_NTIAL CORR[CTIONS

TOE ,8198 TRA -.5772 TC3-6.213! BAU 1.2{X)9
• 2819 RRA .0185 RC3 -.2_05 FAU .03706

FOE .]025 FRA .2767 FC3-2.2214 85P 15774

BOE .8669 BRA .5775 BC3 6.2195 FSP -502

MID-O_SE EXECUTION ACCURACY

S6T 499|.8 S6R 476.6 SG3 157.2

RRT .6292 RRF .6560 RTF .8827
SGB 5014.5 R23 .1280 RI3 .8833

SGI 5DO0.B 8G2 369.8 TH_ 3.46

LAUNCH 0ATE MAR 7 1969 FLIGHT TIME 164.00

7.249 OPA -I.58 R_P 60.01ECC 1.2377

R3 CST TIM IN| 2 LAT IN| 2 LONG

3312.9 -27.98 155.65

2AIO.O -27.97 88.45

3312.9 -27.98 155.65

2410_0 -27.97 88,45

2227.2 -31.63 75.49

2543.7 -24.44 97.24

ORBIT DETERMINATION ACCURACY

ST 1282.8 5R 425.1 55 302.3

CRT .9590 CR5 -.9532 CST -.8458

LSA 137J.7 HSA 187.4 5sA 33.3

EL| 1346.5 EL2 114.8 ALF 17.77

DISTANCE 485.647

LO,. 166.25 VL 26.567 G_L -l.46 AZL _.13 N(A

LCP 47.58 VP 37.053 G_P 10.19 AZP _O._ TAL

GP -19.56 ZAL 107.51Z_P 157,60 ETS 303.88 2AE

241.34 94A 122.65 ECC .71191

185.46 TAP 66.81 RCA 96.66

130.03 ETE 196.89 7AC 153.90

0LA 32.76 RAL 52.48 RA0 6567,6 VEL 11.636 PTH 2.04 VHP 7.347 gP_

L-I TIME IN| LAT IN| LONG IN| RT A,S_ IN| AZMTH IN| TIME PO CST TIM

_876.97 -24.74 160.64 276.77 67.81 L:_ 42 57 3277.0

3032.79 -24.73 97.96 276.76 67.80 0 56 54 2432.8

3876.97 -24,74 160.64 276.77 67.81 L_ 42 57 3277.0

]032.79 -24.73 97.96 276,76 67.80 0 56 54 2432.8

2749,22 -]0.96 78.45 279.15 74.72 2 24 16 2149.2

3208.54 -18.80 108.46 273.70 60.91 23 58 53 2608.5

HELIOCENTRIC CONIC
RL 148.46 LAL .CIO

RP 108.12 LAP -1,64

RE 174.540 GL 13.36

PLAN£TC_ENTRIC CONIC

C3 14.018 VHL 3.744

LNOH AZNTH LNCH TIME

72.81 19 38 20

107.19 0 6 21

72.81 19 38 20
107.19 0 6 2I

110.00 1 38 27

llO.00 23 5 24
OIFFERENTIAL CORRECTIONS

TOE .7826 TRA -.39_6 TC3-6.4926 8AU 1.2|79
ROE .2802 RRA .0277 RE3 -.2814 FAU .03557

FOE .2627 FRA .3326 FC3-2.1965 BSP 16033

8OE .8312 8RA .3935 BE3 6.4987 FSP -498

ARf(IVAL _ATE AUG 18 1969

INC 1.8661 Vl _l.012

APO 148.64 V2 35.050
ETC 191._8 CLP_168.87

-.01 RAP 61.95 ECC 1.2307

IN| 2 LAT IN| Z LCt,tC

-27.52 152,70

-27.51 9_.03

-27.52 152.70
-27.51 90.03

-32.74 69.68

-22.54 101.3!

CRBIT 0ETERMINATION 4CCUR4CY

ST 1225.3 SR 429.0 SS 2_I._

CRT ,9723 CR5 -.9211CST -.8269

LS4 13_6.5 MS4 173.9 554 38._

ELI 1294.8 EL2 95.0 ALF 1_.91

MI0-COL_SE EXECUTION ACCURACY

S6T 5057.8 ,SGR 4_0.4 $63 155.4,

RRT .6162 RRF .6361RTF .8847
SGB 5080.6 R23 .1096 R13 .8857

,'5/,,I5066.6 S_2 376.9 TH4 3.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH [_ATE NA_ 7 1969 FLIGHT TIE I66.00 ARRIVAL DATE AUG Z0 1969

HELIOCENTRIC CONIC

RL 148.46 LAL ,00

RP IDa.D8 LAP -3.47

RC 376.54Z GL II.7Z

PLAN[TOC[NTR]C CONIC

C3 33.728 VHL 3.705

LNCH AZMTH LNCH TIME

74.50 L_ 7 8

105.50 O 32 47

74.50 20 7 B

105.50 0 12 47

110.OO Z J4 8

110.OO 23 4 57

0IFFERENTIAL CCIRI_ETICNS

TOE .7373 TRA -.1_9 TC3-6.7176 BAU J.2340

ROE .2789 RRA .0377 RE3 -.2812 FAU .03402

FDE .2222 FRA .5864 FC3-2.1456 BSP 16271

eOE .7R83 BRA .2025 6C3 6.7235 FSP -493

DISTANCE 491.325

LOt 166.25 VL 26.511 GAL -1.00 AZL 88.37 PICA 244.§§ SHA I22.31 ECC .21445 INC 1.6264 Vl }D.DI?

LOP 50.79 VP 37.025 GAP 10.45 AZP 90_70 TAL 183.65 TAP 68.20 RCA 96.08 APO 148.54 V2 35.063
GP -J8.67 ZAL 104.|8 ZAP 158.74 ETS ]03.20 ZAE I30.33 ETE 196.22 ZAC 156.30 ETC |90.63 CLP-169.64

DLA 31.97 RAL 56.90 RAO 6567.5 VEL 1].624 PTH Z.04 VHP 7.457 DPA 1.43 RAP 63.96 ECC 1.2259

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3837.60 -24.29 157.44 280.61 68.54 21 1J 5 3237.6 -26.98 149.50

3062.98 -24.28 100.07 ZB0.61 68.53 1 3 50 2463.0 -26.97 92.13

3837.60 -24.29 157.44 280.61 68.54 21 11 5 3237.6 -76.98 149.50

3062.98 -24.28 100.07 Z_3.6J 68.53 1 3 50 2463.0 -26.97 92.13

2687.29 -31.98 73.91 283.30 77.22 2 58 55 L_87.3 -33.40 64,97

3261.28 -17.03 111.52 276.87 59.90 23 59 19 2661.3 -20.90 J04.53

MI0-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 5119.7 SGR 483.9 SG3 153.2 ST 1155.0 SR 431.8 SS 261.7
RRT .6071RRF .6154 RTF .6872 CRT .9833 ORS -.8714 CST -.8013

•5_6 5142.5 R_3 .0928 R13 .8876 LSA 1249.3 MSA 161 .7 SSA 45.2

_1 5128.1 SG2 383.9 THA 3.30 ELI 1230.9 EL2 73.8 ALF 20.26

LAUNCH DATE MAR 7 1969 FLIGHT TIME 168,00 ARRIVAL DATE AUG 22 1969

HELIOCENTRIC CONIC

RL 148.46 LAL .(_

RP 108.04 LAP -1.29

RE 178.523 GL 10.10

PLANET_ENTRIC CONIC

C3 13.573 VHL 3.684

LN_ AZHTH LN_H TIME

76.49 20 38 35

IO3.51 0 16 36
76.49 L_ 3_ 55

103.51 0 16 56

110.00 2 48 3

IlO.00 23 6 58

DIFFERENTIAL CORRECT.IONS

TOE .6824 TRA .O0_7 TC3-6.873! 8AU 1.2482

ROE .2781 RRA .0489 RC3 -.2788 FAU .03240

FOE .1811 FRA .4398 FC3-2.0666 BSP 16504

BOE .7369 BRA ,0492 BE3 6.8787 FSP -489

DISTANCE 496.987

LOt 166.25 VL 26.455 GAL -.51 AZL 88.6(3 HEA 247.73 SNA 121.98 ECC .21725 IN( 1.3989 Vl ]O.012

LOP 54.00 VP 36.997 GAP 10.72 A2'P 90.33 TAL 18|._3 TAP 69.59 RCA 95.48 APO 14_.48 V2 35.076

GP -17.87 ZAL 100.67 ZAP 159.79 ETS 302.35 ZAE 130.61 ETE 195.63 ZAC 158.71ETC 19(3.16 CLP-170.40

OLA 31.13 RAL 61,41 RAO 6_67.5 EL ||.617 PTH 2.04 VHP 7.378 0PA 2.77 RAP 66,03 ECC J.2234
L-I TIME INJ LAT INJ IONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3791.75 -2_.74 153.73 284.69 69.25 21 42 7 3191.7 -26.35 145.80

3103.89 °23.73 102.94 284.69 69.23 1 8 40 2503.9 -26.34 95.00

3791,73 -23.74 133.73 284.69 69.25 21 42 7 3191.7 -26.35 145.80

3103.89 -23.7_ 102.94 284.69 69.23 1 B 40 2503.9 -26.34 95.00

2633.25 -32.72 69,87 287.54 79.51 3 31 57 2033.2 -33.82 60,81

3310.39 -13.33 114.32 EB0.38 59.07 24 2 9 2710.4 -19.32 107,47
MIO-COU_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5174,4 SGR 486.9 5G3 150.6 ST 1072.1 5R 433.3 SS 244.0

RRT .3954 RPRF .5958 RTF .8893 CRT .9901 CRS -.7955 C_T -.7673
._ 5J97.2 R23 .0787 R13 .8897 LSA 1170.5 M5A 154.6 SSA 51.7

SGI 3182.5 SG2 390.6 THA 3.23 ELI 1155.0 EL2 56.4 ALF 21.87

LAUNCH CAT[ MAR 7 ]969

HELIOCENTRIC CONIC

RL J48.46 LAL .DO

RP 108.OO LAP -1.12

RC 180.483 GL 8.50

PLANE TOCENTRIC CONIC

C3 33.561 VHL 3.6_2

LNCH AZMTH LN(H TIH_

78.9H 21 35 9

101.02 0 16 58

78.98 21 15 9

101.O2 0 16 58

110.00 3 23 5

110.00 23 10 12

FLIGHT TIME 1TO.D0 ARRIVAL DATE AUG 24 1969

DISTANCE 502.626

LOt. 166.25 VL 26.400 GAL -.01 AZL 88.82 HCA 250.96 .504A 121.66 ECC .22037 INC 1.1834 Vl 30.017

LOP 57.21VP 36.970 GAP 11.130 AZP gO.39 TAL 1_O.03 T_P 70.99 RCA 94.85 APO 348.46 V? 35.089

GP -17.14 ZAL 97.03 ZAP 160.78 ETS 301.31 ZAE 130.86 ETE 195.08 ZJC 161.17 ETC 389.66 CLP-171 .36

CLA 30.22 RAL 65.95 RAO 6567.5 VEL 1J.617 PTH 2.04 VHP 7.712 CPA 4.00 RAP 68.15 ECC 3.223?

L-I TIME INJ LAT INJ LONG INJ RT A._ INJ _TNTH INJ TINE PO CST TIM INJ 2 LAT INJ ? LONG

3734.23 -23.08 149.15 288.95 69.93 22 17 _3 3134.2 -75.60 343,2_
3161.00 -23.07 106.95 288.95 69.92 J 9 39 2561.0 -25.59 99.03

37_4.23 -23.08 149.15 288.95 69.93 22 17 _3 3134.2 -25.60 141._4

3161.00 -23.07 106,95 288.95 69.92 l 9 39 2561.0 -25.59 99.03

2584.02 -33.27 66.13 291.87 81.65 4 4 9 1984.0 -34.06 56.98

3359.21 -13.61 117.05 284.12 58.34 24 6 12 2759.2 -I7.70 11b.3?

DIFFERENTIAL CCRR[CTIONS MI0-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4915 TRA .1717 TC3-7.2777 BAU 1.3208 .%T 5423.1 5DR 478.5 SG3 161.7 ST 787.0 5R 399.2 SS |75.0

RCE .2558 RR4 .0570 RE3 -.3328 FAU .03346 RRT .63§8 RRF .572| RTF .9097 CRT .9816 CRS -.2355 CST -.3064

FOE .0266 FRA .4710 FC3-2.2641 BSP 19433 S(AB 5444.2 R_3 -.0116 RI3 .9097 LSA 881.4 MSJ 169.2 SSA 62.6

8OE .55=1 BR_ .1809 BE3 7.2853 FSP -700 SGJ 5451.7 S_2 368.8 THA 3.23 ELI 879.8 EL2 68.2 ALF 26.64

LAUNCH CATE MAR 7 1969 FLIGHT TIME 172.OO

H_LIOCENTRIC CONIC

RL 148.46 LAL .O_

RP 107.96 LAP -.94

RE 182.422 GL 6.94

PLANE TOCENTRIC CONIC
C3 13.693 VHL 3.700

LNCH AZHTH LN_H TIME

82.39 21 59 48
97.61 0 9 0

1(30.00 1 20 11

I00.00 23 31 19

130.00 3 53 33

110.00 23 14 26

ARRIVAL DATE AUG 26 1969

DISTANCE 508.251

LOt 166.25 VL _6.346 GAL .52 AZL 89,03 HC_ 254j8 514A 121.34 ECC .22368
LOP 60.42 VP 36.944 GAP 11.29 AZP 10.26 TAL 178.21 TAP 72.38 RCA 94.L_

GP -16.49 ZAL 93.2_2&P J61.69 ET5 500.J0 Z_E 131.09 ETE 194.59 ZAC 163.53

DLA 29.24 RAL 70.55 RA0 6567.5 VIEL lJ.622 PTH 2.04 VHP 7.856 0PA 5.13

L-I TIME INJ LAT INJ LONG INJ RT A._ INJ AZMTH INJ TIME PO C$T TIM

3652.19 -2_.31 142.77 293.42 70.60 23 0 40 _52.2

3247.27 -LP'_.30 113.05 293.41 70.59 1 3 7 2647.3

3019.12 -26.22 97.49 294.74 73.11 2 10 30 2419.1

3355.58 -18.50 119.45 291._0 66.09 24 27 14 2755.6

2538.73 -33.66 62.6(5 296.35 83.6_ 4 35 52 1938.7

3408.73 -11.82 119.77 288.11 57.69 24 11 14 2808.7

MI0-COURSE EXECUTION ACCURACY

,_,T 5271.6 5{,R 493.2 5G3 145.1

RRT .5728 RRF .5642 RTF .8943

5CB 5294.6 R23 .0596 R13 .8946

SGI 5279.2 S(,2 403.7 THA 3.09

DIFFERENTIAL CORRECTIONS

TOE .5447 TRA .4473 TC3-6.9490 BAU 1.27_1

ROE .2789 RRA .0744 RE3 -.26_! FAU .02915

FDE .IO33 FRA .54A5 FC3-1.8432 8.5P 16794
802 .6119 8RA .4534 BE3 6.9542 FSP -468

INC .9720 Vl 30,012

APO 148.48 V2 35.102

ETC 189.09 CLP-373.92

RAP 70.33 ECC 3.2254

INJ 2 LAT INJ 2 LONG

-24.76 134.87

-24.75 105.16

-28.03 89.14

-21.57 112,01

-34.17 53.45

-16.00 113.16

ORBIT OETERMINATIC_I ACCURACY

ST 889.8 SR 433.7 SS 2?6.4

CRT .9706 CRS -,5586 CST -.7084

LSA 997.8 MSA 380,8 SSA 53.7

ELI 985.4 EL2 94,3 ALF 25.5_

ZJ23



JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL 4. 1968-69

LAUNCH 04T[ NAR 7 |_H59

WdELI(XENTR|C CONIC

RL 148.46 LAL .00

RP 107.92 LAP -.75

Re I84,340 GL 5,42

PLANETOCENTRIC CONIC
C3 13.984 VHL 3.?40

LNC..H ATMTH LEH TIN[

90.00 23 45 0

90.00 22 56 15

100,00 2 l0 40

10(3,00 23 J7 12

IIO.O0 4 25 25

FLIGHT TII4_ 174o_ ARRIVAL 0ATE AUG 28 1969

0ISTkNCE 513.847

LOI. 166.25 VL 26.293 GAL 1.06 ATL 89.23 H(A 257.39 SNA J21.03 ECC .22756 INC .7690 vl _O.OIE

LOP 63.64 VP 36,9J8 GAP J1.60 AZP 90.|7 TAL 176.40 TAP 73.79 RCA 93.51APO 148.55 V2 35.114

GP -J5.89 ZAL 89.40 ZAP 1#2.54 ETS 298.69 ZAIE 131.30£TE 194.14 ZAC 165.95 ETC 188.41 CLP-172.67

OLA 28,18 RAL 73.11RA0 6567.6 VIEL 11.635 PTH 2,04 VHP 8.015 0PA 6.17 RAP 72,56 EC( J.2301

L-I T|NE ]NJ LAT INJ L_ INJ RT A,T_ INJ A2_4TH INJ TD4[ PO (ST TIM INJ 2 LAT INJ 2 LONG

3375.27 -23.18 122.75 298.61 73.26 24 41 15 2775.3 -25.25 i14.69

3533.42 -19,70 133.04 297.34 69.24 23 55 8 2933.4 -22.55 125.37

a918,29 -27,79 90.4! 299.89 78,52 2 59 18 2318.3 -29.09 8J.85

3465.63 -15.34 126.09 295.37 64.02 24 14 58 2865.6 -18.70 118.92

24_.53 -53,93 59.39 3(30.89 85.59 5 7 1 18_6.5 -34.17 50.15

110.00 23 18 56 3460.16 -9.93 ]LP'_.56 2_.24 57.12 24 16 36 Z860.2 -14.Z0 116.05

DIFFERENTIAL CORRECTIONS NIO-_ EXECUTION ACCURACY C_IT DETEAMINATiON ACC_(_

TOE .4539 TRA ,6833 TC3-6.8658 BAU !.2843 SGT 5316.2 _ 494,3 SG3 I4Z,1 ST 796.5 SR 430.3 55 225.4

ROE .2792 RRA .0882 RC3 -.2598 FAU .02759 RRT ,56_ Rgl r ,5487 RT1r .8975 CRT .9185 CR5 -.3860 CST -.6967

FOE .O604 FRA .5942 FC3-I.?O78 BSP 16980 _ 5339.2 R23 ,0497 R13 ,8977 LSA 904,4 MSA 223.7 SSA 48.2
BOE .5329 8RA .6890 BC3 6.8707 FSP -461 5_1 5323.5 5_2 406.2 THA 3.01 £L1 892.5 EL2 151.8 ALF 27.25

LAUNCH DATE MAR 7 1969 FLID4T TINE 176.00 ARRIVAL 0ATE AUG 30 1969

HELIOCENTRIC CCNIC

RL 148,46 LAL .O0 LCL 1(_,25 VL _,241 GAL

0|$TANC[ 519.416 .......

1.62 AZI. 89.43 _ 2_.61 _44 120.73 £CC .23139 IN( .5710 Vl 30.012

RP 107.88 LAP -.36 LOP _,95 VP _.8_ GAP H.9_ AZP

RE 186.2_ GL 3.94 GP -15,35 Z_. 95.53 ZAP 163.33 ET$

PLANETOC_NTRIC CCIWIC
C3 14.446 VHq_ 3._OJ OLA 27.05 RAL 79.60 RAO 6_7,6 VEL
LN(...H AZMTH LN(H TIM_ L-I TIME INJ LAT

90.00 0 _6 _e 3219,_ -25.83

90.00 22 24 _4 3703.81 -15._
100,00 2 52 _0 2844,r_3 -_.67

100.00 23 10 54 3553.57 "12.65
_10.00 4 56 35 2457,45 -_4.10

110.00 23 23 _ 3513.38 -7.95

0IFFERENTIAL CO_RECTZ_

T0_ ,3506 TRA ,9291 T(_-6.?014 B_,.J 1,_931

ROE ,2802 RRA .I027 Re3 -.2492 rl_J .02606

FOE .0179 FRA .6421 FC3-1.5616 BSP 17175

BOE .4488 _A .9347 B(_ 6.7060 FSP -456

g0.09 TAL |74,59 TAP 75.20 RCA 92.79 APO 14_.66 V? 35.126

L_J7.08 Z_ 131 ._0 ETE 193,73 ZAC 1_.37 £T( 187.52 CLP-|75.42

11.653 PTH _._5 VHP 8.J82 0PA 7.j2 RAP 74,82 ECC 1.2377
JNJ LONG _NJ RT AS_ INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

112,09 _04.ZB 77.96 I 50 18 2619.2 -27.23 103.70
143._7 300.60 63,85 Z3 26 7 3103.8 -18.39 136.29

85._2 _04.87 81,17 3 40 15 2244.7 -29.60 76.44

131.24 L_)9._O 62.69 24 10 8 _53.6 -J6,21 124.26

56.35 305,50 87,38 5 37 32 1857,4 -34.08 47.10

1_5,42 _.51 56,64 24 _2 12 2913,6 -12.28 119.00
NI0-(.OU_I_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$6T _57._ $6R 494._ _G_ 139.1 ST 724.7 SR 425.6 SS 232.7

RRT ,55|7 RRF .5_41RT_" .9010 CR7 .8062 CRS -.2041 CST -.7276

5_1_0.2 /R_ ,0409 RI_ ._012 LSA 823.4 M$A _84.2 SSA 41.7

_J 5364.5 _2 411,9 THA 2.93 EL1 809,7 EL2 225.4 ALF 27.66

LAUNCH 04 T£ MAR 7 1969 FLIGHT TIME 178.00

HELIO_[NTRIC CONIC 01STANCE 524,954
RL 148.46 LAL .00 LOL 166.25 vL 26.189 GAL 2,21 AZL 89,62 PICA 263.82 SMA

RP ]07.85 LAP -.37 LOP 70.07 VP 36.866 GAP 12.27 A_P 90.04 TAL 172.79 TAP

RC 188.109 GL 2.54 GP -]4,86 Z4L 81.66 ZAP 164.06 £TS 295.25 7AE 131.66 £TE

PLAN_TC_.ENTR|C CONIC
C5 13.095 VHL 3.88_ 0CA 25.87 RAL 84.00 RA0 6_67.6 VEL 11.682 PTH Z.05 VHP

LNCH AZMTH

90.00

100.00

]O0.O0

110.00

110.O0

O IFFERIENT IAL

TO£ .238_ TRA l ,19"_|

ROE .2821 RRA .1185

rOE -.0224 FRA .6926

_:)£ .3697 _RA I • ] 979

LAUNCH OATE MAR 7 I_9

H_L I_ENTRIC OCt41C

RL 148.46 LAL .00

RP 107.81 LAP -.18
RE 189,959 GL I .L:_

PLANE TOCENTRIC CONIC

(3 15.949 VHL 3,994

L,NCH A;_4TH LNO4 TIME
90.OO 2 23 17

90.O0 22 6 47
100.D0 4 6 14

1O0.O0 23 6 31

110.00 5 56 9

110,00 23 33 5

ARRIVAL CATE 5EP 1 |969

120.43 ECC .23578 rNC .5763 Vt 30.012

76.62 RCA 92.03 APO 148.8_ v2 35.J38
193.36 ZAC 170.79 £TC 186.26 CLP-174.16

B.365 0PA Y.99 RAp 77.J2 ECC I.Z4B_

LN_H TIM[ L-I TIME INJ LAT [NJ LONG INJ RT A,S_ INJ A2')4TH INJ TIM[

1 43 10 5131.92 °26,92 105.95 309.41 80.86 2 35 21

22 12 57 3810,69 -12.19 149.91 304.52 64.24 23 16 27

3 30 57 2784.59 -29.23 80.7_ 309.78 83.42 4 17 22

23 7 50 3633.46 -10,11 135.81 303.44 61,72 24 8 23

5 26 54 2421.65 -34.17 53.36 310.16 89.04 6 7 15

23 28 23 3568.96 -5,86 128,35 300.86 56.26 24 27 52

CC_CTIONS _I0-COUR_ E_E_UTION _CC'U_C_

TC3-6.4484 BAU 1.30LP2 _T 5389.6 _ 494.1 5_3 I_.0

RC3 -.2352 FAU .02447 _RT .5413 _ .5216 RIT ,9039

FC3-I.4032'BSP 17241 _ 541_,2 _3 .0350 RJ3 .g(341

BC3 6.4526 FSP -444 _l 539_.2 _2 415.0 THA 2.86

LCL 166,25 VL
LOP 73.29 VP

GP -14,41ZAL

FLIGHT TIME 180.0_

0IFFERfNT|AL CORRECTIONS

70£ .1115 TRA 1.4628 TC3-6.1390 BAU 1,3099

RO£ .2844 RRA .1341RC_J -.2202_AU .02299

F02.-.0641 FR4 .7402 FC3_1.2481BSP 17404
BO£ .305fl BRA 1.4689 _C3 6.1429 FSP -437

0ISTANCE 530.455

L_.138 GAL 2.63 AZL 89.82

38.84i GAP 12._4 AZP 90.01 TAL
77.84 ZAP 164.73 £TS _3.21ZAE

PO CST TIN INJ Z LAT INJ 2 LONG

2531.9 -27.91 97.40

3210.7 -15.55 142.85
2184.4 -29.83 71.97

3033.5 -13.81 128.98

1821.6 -33.93 44.32
2969.0 -10.25 122.02

ORBIT 0ETERNIN4T[ON 4CCUR4C_

ST 700.1 SR 4_,2 S5 248.4&

CRT .6169 CRS -.0434 CST -.8016

LSA 777.2 MSA 350.8 SSA 35,8

EL1 757.1 £L2 305.8 ALF 24.58

ARRIVAL DATE SEP 3 i969

267,05 SMA i20,14 EC( .24058 INC .1839 Vi 30.012

171.00 TAP 78,05 RCA 9t.23 4PO 149.04 VZ 35.150

131,85 _T£ 195.02 ZAC 175.L_0 ETC 1_4.21 CLP-174.91

OLA 24.64 RAL 88,25 RAO 6567.6 VKL 11.719 PTH

L-I TIME INJ LAT INJ LONG
_5.18 -27.55 101.1_ _14,41 83.18 3 14 L:_

3_2,2B -9,42 135.L_ 306,66 63.17 23 11 49
2733.27 -L_3.57 76.96 314.64 85.37 4 51 47

3"/09.43 -7.63 140.09 307.70 61.01 24 8 20

2389.36 -34.18 _1.03 _14._4 90.55 6 35 58

3626,10 -3.69 131.35 Y05,_B 55.99 24 33 31

MIO-COURSiE EXECUTION ACCURACY

,%T 54_2,_ _ 492,1 $63 132.9

RRT ,5308 RgF .5086 RTF .9075

5444.5 _3 .0284 R13 ._377

$61 5428.5 $62 416.6 THA 2.77

2.06 VHP 8.563 OPA 8.78 RAP 79.46 ECC J.2625

INJ RT A,_C INJ AZ)4TH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
2465.2 -28._1 92,55

3302.3 -12.95 148.31

2133,3 -29.89 68,17

3109.4 -11.44 135.37
1789.4 -33,73 4J.82

3026.1 -8.13 125.O8

ORBIT DETERNIN4TION ACCUR4CY

ST 725.9 SR 412.9 SS 269.0

CRT .3670 CRS .1006 CST -.8807
LSA 779.8 MSA 401.0 SSA 31.0

ELI 747.1 £L2 373.2 4LF 15.84

2J24



JPL TM 33-99 EARTH-VENUS TRAJECTORIES I VOL. 4, 1968-69_

LAUNCH CATE MAR 7 1969 FLIGHT TIME I_Z,00 ARRIVAL CATE SEP 5 J969

HELIO_ENTRTC CONIC

RL 148.46 LAL .00

RP I07.78 LAP ,01

RE 19J.7_6 GL -.04

PLANETOCENTR|C CONIC

C3 17.034 VHL 4.127

LNCH ATMTH LN_H TIM_

90.00 2 59 2B

90.00 22 3 13

lt"_.O0 4 39 6

I(30.O0 23 6 16

110.00 6 24 12

ll0,00 23 37 40

OIFFERENTIAL CCRRECTI(_iS

TOE -.0268 TRA 1.7477 1C3-5.7735 BAU 1.3156

ROE .2874 RRA .1504 RC3 -.2033 FAU .flZ154

FOE -.1050 FRA .7882 FC3-1.0947 B,_ 17541

BO£ .2P87 _A 1.7542 BC3 5.7771 FSP -430

01STANCE 535.915

LOL 166.25 VL 26.087 GAL 3.47 AZL 90.01P_A 270.27 SMA 119.#5 ECC .24582 INC .0000 vJ 30.012

LOP 76.52 VP 36.816 GAP 13.03 ATP 90.00 TAL 169.22 TAP 79,49 RCA 90._9 APO 149.32 v2 35,161

5P -14.00 ZAL 74.10 ZAP 165.35 ETS 290.93 7AE 132.00 ETE 192.70 ZAC 175.60 £TC 180.05 CLP-175.65

CLA 23.38 RAL 92.34 RA0 6567.7 VEL 11,765 PTH 2.08 VHP 8.777 OPA 9.49 RAP PI.P3 ECC 1,_803

L-I TINE IN| LAT IN| LONG IN| RT AS_ IN| A_TH IN| TIM{ PO C$T TIM IN| t LA T IN| 2 LONG

3010.89 -27.93 97.L:_ 319.33 85.11 3 49 39 2410.9 -2_.3! 88.5P

3986.68 -6.79 160.03 312.93 62,44 23 9 40 3386.7 -10.43 153.24

2689.64 -29.76 73.73 319.47 87.06 5 23 56 2089.6 -29.85 64.93

3783.16 -5.18 144.19 312.05 60.52 24 9 19 3183.2 -9.07 137.56
2360.87 -34.14 48.8J 319.5_ 91.84 7 3 32 1760.9 -3_.51 39.62

3684.70 -1.46 134.42 309.74 55.84 24 39 5 _0p4.7 -5.93 128.19
MIO-COURE E_CUTION ACCURACY ORBIT 0ETERMJNATION ACCURACY

$67 5449.9 SGR 489.0 $63 129.9 ST _36.6 SR 404.8 $S 295.6

RRT .5L_01 _ .4962 RTF .9111 CRT .J2Z5 CRS .2144 CST -.9379
5C_ 5471.8 R_3 .0"228 R13 .9112 LSA 853.9 MSA 413.4 SSA 27.2

SGJ 5455.8 SG2 417.2 THA 2.69 ELI 6108.7 EL2 400.8 ALF 4.67

LAUNCH OAT£ MAR 7 1969 FLIGHT TIME 184.00 ARRIVAL 0ATE SEP 7 1969

HI_LI(XZNTRI( CONIC 0ISTANCE 541.3_
RL 148.46 LAL .(_ LOL |66.25 VL 26.018 GAL 4.14 AZL 90.L:_ I'_A 173.49 SNA 1J9.57 (CO .25155 IN(:

RP IO7.75 LAP .20 LOP 79.7A VP 36,79| GAP 13.44 ATP _0.O| TAL J67.46 TAP 80.95 RCA 89.50 ApO

RC _93.588 GL -1.,_L3 GP -13.63 ZAL 70.47 ZAP 165.91 ETS L_8.41 ZAE 132.14 ET£ 192.A1 ZAC | 77.93 £TC

PLANETC_ENTRIC CONIC

C3 18.577 VHL 4,_87 0LA _"_.1| RAL 96.25 RAO 6567,7 VEL 11.822 PTH 2.09 VHP 9.008 0PA 10.1] RAP
LNCH AZMTH LNCH TIME L-I TIME |NJ LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIN_ PO CST TIM IN|

90.OO 3 32 37 2965.98 -28.14 93.95 324.18 86.74 4 22 3

90.00 22 I 12 4066.$6 -4.25 164.54 317._8 61.98 23 8 59

1OO.(30 5 9 48 _652.65 -29,86 70.99 324.27 88.50 5 54 0

100.00 23 6 43 _855.42 -2.75 148.17 316.44 60.22 24 10 56

llO.OO 6 SO 53 2336,39 -34.07 46.90 324._P0 92.97 7 29 49

110.O0 23 42 7 3744.A4 .8_ |_7.53 3J4.2J 55.83 24 44 3l
0IFFERENTIAL CORR£CII_NS MID-COURSlE E_CUTION ACCURACY

TOE ".1713 TRA 2.0_(_7 TC3-5.3588 _AU 1.3174 S_T 5469.4 SrvR 4_4.9 SG3 126.8

ROE .2916 RRA .1673 RC3 -.1845 rAu .02004 RRT ._095 RRF .4849 RTF .9144

FOE -.1434 FRA .8381 re3 -.9442 9SP 175_ _ 5490.9 R_3 .0189 R13 .9145

_oE .3382 8RA 2..0575 8C3 5.3620 FsP -419 S_I 5475.0 S_2 416.8 THA 2.60

• 1981Vl ]0.012
149.65 v2 35.172

|66.55 CLP-176.40

84.22 £CC 1.3024

2 LAT IN| 2 LONG

2366.0 -28.50 85.29

3466.9 -7.96 157.83

E052,7 -29.7fl 62.18

3255.4 -6.69 141.60
1736.4 -33.28 37.75

3144.4 -3.66 131.32

ORBIT 0£TERMINATION ACCURACY

ST 926.9 SR 396.4 $S 319.8

CRT -.0662 CR5 .2967 CST -.9691

LSA 978.5 MSA 400_8 SSA 24.2

ELI 927.4 _L2 395.4 ALF 178.02

LAUNCH OATE MAR 7 1969 FLIGHT TIM{ 186.00 ARRIVAL DATE SEP 9 1969

HELIOCENTRIC CONIC

RL 148.46 LAL .00 L(_- 166.25 VL

RP 107.71 LAP .39 LOP 82.97 VP

RC 195.366 GL -2,27 GP -13.29 ZAL

PLAN[TC_NTR[C CONIC
C3 _0.013 VHL 4.474

LNCH A_MTH LN(H TIM{

gO.O0 4 3 9

90.00 22 O 10
1{30.00 5 38 24

I00.00 23 7 36

110.OO 7 16 7

110.OO 23 46 _3

OIFFERIENTIAL CORRECTIONS

TOE -.3302 TRA 2.3639 T(3-4._94 _AU 1.3I_N_

RCE .2964 RRA .1839 RC3 -.1638 FAU ,01867

FOE -.1827 ¢RA .8866 FC3 -.807fl 6SP 177[]5

BOE .4437 _RA 2.3711 BC3 4.9322 F_P -41_

01STANCE 546.688

25.989 GAL 4.85 AZL 90.39 HCA 276.72 SMA 119.30 ECC .25780 _NC .3913 Vl 30.012

36.76? &AP 13.88 AZP 90.05 TAL 165.71 TAP 82,43 RCA 88.55 APO 150.06 V2 35,182

66.97 ZAP J66.41ETS 285.65 ZAE 132.27 ETE 192.13 ZAC 178.97 6TC 69.27 CLP-177.15

DLA 20.86 RAL 99.94 RA0 6567.8 V_L 11.891PTH 2.11 VHP 9.258 DPA 10.69 RAP 86.63 ECC 1.3294

L-I TIME IN| LAT IN| LONG IN| RT A,T_ IN| A2'MTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

2928.98 -2_.26 91.25 328.98 88.09 4 51 58 2329.0 -28.22 82.59
4144.14 -1.76 168.87 321.66 61.73 23 9 la 3544.! -5.53 162.21

2621,85 -29.89 68.70 329.02 89.71 6 22 6 2021.8 -29.61 59.90

3926.50 -.34 152.08 320.87 60.11 24 13 3 3326.5 -4.31 145.54

2316.13 -33.99 45.32 328.87 93.90 7 54 43 1716.1 -33.07 36.20

3804.98 3.14 J40.69 318.70 55.94 24 49 48 3205.0 -1.35 134.49

NIO-COURS_ £WECUTION ACCURAC_ ORBIT 0ETERWINATION ACCURACY

SGT 5485.9 S6R 479.2 SG3 123.8 ST 1068.2 5R 387.1 SS 346.9

RRT .4_192 _ .4728 RTT .9183 CRT -._090 (RS ,3643 CST -.9845

Sr_ 5509.7 _3 .0146 RI3 .9183 LSA 1125.4 _SA 379.8 SSA 21.8

S_J 5494.1 $62 4J5.| THA 2.50 EL/ 1071.7 EL2 377.3 ALF 175.05

LAUNCH OAT£ MAR 7 1969 FLIGHT TIME 11_.00 ARRIVAL OATE SEP 11 1969

MELIO_ENTRIC CONIC

RL 148.46 LAL ._O L(_- |_.23 VL

RP 107.68 LAP .58 LOP 86.20 VP

RC 197.118 GL -3.24 GP -|_.98 _AL

PLAN_TOCENTRIC CONIC

C3 2l .983 VHL 4.689

LNCH A2'NTH LN_H TIME

90.OO 4 31 19

90.00 21 59 49

100.00 6 5 1

10(3.00 23 8 48

110.00 7 39 51

t!O.OO 23 50 25

0IFFERENTIAL CCRR_CTION$

TOE -.4972 TRA 2.6943 TC3-4.4858 _AU 1.3191

ROE .3022 RRA .2'006 RC3 -.1469 FAU .0173|
r0£ -.2208 FRA .9365 FC3 -.6819 B,"SP |7804

80£ .5819 BRA 2.7018 Be3 4.4882 FSP -404

DISTkN_E $5|.984

25.94J GAL 5.60 A1q. 90.59 _ 279.95 SMA 119.04 ECC .26464 INC .5871 Vl 30.O12

3_,742 GAP |4,_ AZP gO,lO TAL 163,98 TAP 83.93 RCA 87.53 APO 150.54 v2 35.192

63.64 ZAP 166.B6 675_.63 Z_ 132.38 ErE 191.88 ?AC 176.91 [TC 27.55 CLP-177.91

OLA 19.62 RAL 103.43 RAO 6567. 9 _I_L |l,973 PTH 2.J3 VHP 9.3_9 OPA 1J.19 RAP 89.05 ECC 1.3618
L-; TIME IN| LAT ZNJ LO_ ]NJ RT AS( _NJ AZNTH IN| TIME PO C_T T_H |NJ 2 LAT IN| 2 LONG
2898.99 -25.31 89.06 333.73 89.19 5 19 38 2299.0 -Z8.12 80.40

4219.J9 .66 |73.05 326.07 61.69 23 JO 6 3619.2 -3.J3 J66.42

_96.88 -_.89 66.84 333.73 90.69 6 48 J8 19_6.9 -29.47 58.06

3996.54 2,04 155.9"Z 3_5,31 60.17 24 13 25 3396.5 -J.95 149.40

_300,18 -33.91 44.09 333.5| 94.63 8 18 11 1700.2 -3_,89 34.99

3866.1:)0 5.46 143.89 323.18 56.20 24 54 54 3266.0 "1.98 137.67

MIO-OOL_SI[ EWI[CUTION ACCURACY ClefT 0£TERNINATICN ACCURACY

SGT 550_.9 5GR 472.3 SG3 1213.9 5T 1218.5 .SR 377.5 SS 373.7

RRT .4863 RRF" .4609 RIT .9_2_ CRT -.3087 CRS .4151 CST -.9919

56_ 3523.| R_3 .0Ill R13 .922_ LSA 1279.9 MSA 338,5 55A 19.8

$,61 5307.7 SG2 412.3 THA 2,40 ELI 1224.6 £L2 357.3 ALF 174.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH CAT[ NAR 7 1969 FLIGHT TII4E ]90.00 ARRIVAL DATE SEP 13 ]969

HIEL|(XENTRIC CC_41C 0;STANCE 557.207

RL 148.46 LAL .00 LOL J66,25 VL 25,894 GAL 6.38 ATL 90.79 HCA 283,JB SI4A J18.77 ECC .27214 INC ,7868 VJ )0.0|2

RP 107.66 LAP .77 LOP 89.43 VP _6.718 GAP 14.87 AZP 90.J8 TAL 162.27 TAP 85.45 RCA 86.45 APO ]5].10 v2 35.20]

R( 198.846 GL -4.11GP -12.69 ZAL 60.47 ZAP 167.24 ET5 2?9.37 7AE J32.48 ETE |9J.64 ZAC J74,55 ETC 20.32 CLP-178.67

PLANE TOCENTRIC CONIC

C3 E4.337 VHL 4.933 OLA 18.42 R&L 106.70 RAO 6568.0 EL 12.071 PTH 2.16 VHP 9.824 DPA 11.61 RAP 91.49 ECC 1.4005

LNCH AZNTH LNCH TZNE L-I TIIA[ ZNJ LAT INJ LONG INJ RT A_C INJ A_4TH [NJ TI_£ PO C$T TIH INJ 2 LA T _NJ _ LONG

90.00 4 57 19 2673.41 -28.32 87.34 338.42 90.05 § 45 14 22?5.4 -28.01 78.68

90.00 21 59 55 4292.35 3.02 177.13 330,49 61.83 23 11 28 5692.3 -.77 170.50
100.00 6 29 42 2577.46 -29.86 65.40 338.40 91.45 7 12 40 1977.3 _29.34 56.63

JOO.DO 23 JO 12 4063.54 4._7 139.7J 329,74 60,40 24.17 58 3465.5 .39 153.18

110.00 8 2 3 2288.55 -33.84 45,18 334i.|3 95.|6 6 40 11 1688.6 -32.75 34.12

|10.00 23 54 2J 3927._ 7.77 J47.J3 327.65 56.61 24 39 49 3327.2 3.32 140.87
DIFFER£NTIAL CCRRECTION5 MID-COUR,_E EXECUTION A¢CURAC_ CRBIT DETERNINATI_ ACCURACY

TOE -.6732 TRA 3.0427 rc3-4.0417 8kU 1.3|_? ,_T _|2,4 S_ 464.J _3 |18.1 St 1369.0 SR 367.8 SS 399.6

ROE ._O91 RR4 .2170 RC3 -.1282 FAU .01600 RRT .474| RRF .44_RTF .9265 CRT -.3797 CRS .4539 CST -.9955

FOE -.2580 FRA .9878 FC3 -.5690 63_ 17891 S_ 5551.9 I_$ .0082 R13 ,9263 LSA 1435.2 NSA 339.0 SSA 18.2

_[ .7408 8RA 5.0_O4 BC3 4.0437 FSP ._o_ SG| 5_|6.g _2 408,3 THA 2.30 ELI 1376.6 EL2 _36.3 ALF 173.80

LAUNCH 0*T£ NAR 7 1969 FLIGHT TINE l_.00 ARRIVAL 0ATE SEP 15 1969

HEL IC(ENTR] C ECNIC

RL 148.46 LAL .00

RP i07.63 LaP .95

RC 2OO.549 GL -4.89

PLANETOC_.NTR|C CON|C
C3 27.134 VHL 5._09

LNO4 A_TH LNC_ TIblE

90._ fl 21 13

90.00 2_ O 21

100.00 6 32 34

100,00 2_ 1| 44

J1D,OO B 22 44
TI_,00 0 I 39

OIST_NC£ 5_2.345

LOL 166.25 VL 25.B48 GAL 7.22 AZL 90.99 HC_ 286.41 5NA 118.52 ECC .28035 INC .9920 Vl 30.D]2
LOP 9_.66 VP 3_.693 GAP 15.43 A2'P 90,28 TAL 1_._9 TAP 87.00 RCA 85.29 _PO 151.75 V2 35.209

GP -12.43 ZAL 57.48 ZAP 167.56 ETS _75,67 2/qE 132.36 ETE 191.41ZAC 172.16 ETC 17.45 CLP-179.45

OLA _7.27 RAL 109.76 RAO 6568.i ViEL 12.186 PTH 2.19 VHP 10.146 OPA 11.97
L-I TINE INJ I._T _NJ [._ _NJ RT ASC _NJ A2_ATH _NJ TIME PO (ST TIN

2857.73 -28.31 86.04 " 345.06 90.70 6 8 33 L_57.8

436_.78 3.30 181.14 334.gO 62.14 23 13 5 3763.8

_563.30 -_9.83 64.34 343.0! 92.00 7 35 17 1963.3

4t33.46 6.64 163.48 334.|7 60.79 24 20 ]8 3533.5

2_BJ,19 -33,79 42.6J 34_.71 95,49 9 D 43 J68J.2

3_.34 10.04 150.40 332.J0 57.15 1 8 28 3388.3
O_FFERIENTIAL CORRECTIONS NIO-COURS_ E_JE(UTION ACCURACY

_DE -.8531 TRA 3,4144 TC3-3.(d310 _k4J 1.3069 _(;T 3515.6 _ 455.0 _;3 115.3
ROE ,3173 RRA .2331RC3 -.10_ VAU .O|464 RRT ,46|4 _ .4373 R_F .9303

FOE -.2929 FRA 1.0423 FC3 -.4611 8SP 17868 ,_ 5534.3 R2_ .006_ R13 .9_33

BOg .9102 8RA 3.4223 8(3 3.6026 FSP -_85 SGI 5519.6 S_2 403.4 THA 2.19

RAP 93.93 [CC 1.4466
INJ 2 LAT INJ 2 LONG

-27,91 ?7.40

1.53 174.49

-29.24 55.59
2.70 156.91

-32.66 33,56

5,64 144.O8

ORBIT O_T£RNINATION _CCURAC_
ST 1511.? SR 358.2 SS 423._

CRr -.4286 (RS .4815 CS7 -.9973

LSA 1577.7 MSA 322.3 5SA 16.9

ELi 1519.B EL2 3_1.9 ALF 173.93

LAUNCH DATE NAR 7 ]969 FLIGHT TIM[ 194.00 ARRIVAL DAT£ SEP 17 1969

HELIOCENTRIC CONIC 0ISTAN_E 567.382

RL 148.46 LJL .00 LOt. 166.25 VL 25._O_ GAL _.11 AZL 91.20 PI_A 289.65 5NA 118.27 £CC .289_7 INC 1.20_2 vl 30.0]2

RP 107,60 LAP J.J3 L_ ° 95.90 VP 36.669 GAP J6.03 AZP 90.40 T_L 15_,95 TAP 88,39 RCA 84,05 APO 152.50 v2 3_.217
RE 202.227 GL -5.58 GP -12,19 ?AL 54.67 ZAP 167.81ETS 272.13 ?AE 132.62 £TE 191.21_ ZAC 169.77 ETC 15.91 CLP 179.76

PLAN_TOC_NTR_C (CINIC

C3 _4_.450 VHL 5.518 0L_ 16.17 RAL 112.60 RA0 6568.2 V[L 12.3_2 PTH 2.22 VHP 10.497 0PA 12.26 RAP 96.38 ECC 1.5011

LNCH AZNTH LN_H T[NIE L-| T_I_ |NJ LAT _NJ LONG [NJ RT AS_ INJ A_IATH INJ TINE PO CST TIM INJ 2 LAT JNJ 2 LONG

9(].00 5 43 17 2845.57 -28._0 85.15 347.64 91.15 6 _O 43 2245.6 -27.84 76.5_

90.00 _2 1 1 4433.57 1._0 185.08 339,5l 62,62 23 14 55 _33.6 3.7_ 178,39

|00.O0 7 13 40 2554.12 -29.81 63.66 347.58 92.36 7 56 14 1954.1 -29.16 54.92

100.00 23 13 20 4200.25 8.84 167.21 3_.59 61.33 24 23 20 3600.2 4.95 160.59

JJO.OO 8 41 55 2277.97 -3_.77 42.36 341,26 95,64 9 19 53 J67B,D -32.62 33.32

110.00 0 3 _0 4049.17 12.27 133.71 336.54 57.84 1 12 59 3449.2 7.93 147.30

CIFFER_NTZAL CCRR_CTIONS N/D-COJ_ EY_CUTION ACCURACY C_81T OETERN2NAT_ON AC/URAC_

T02-1.0467 TRA 3.8020 TC5-3.18_2 8AU 1.2972 SGT _516o5 SGR 444.2 _G3 112,7 ST 1247.0 SR 346.3 35 447.5

RO[ .3264 RRA .2482 RC3 -.09_ FAU .01339 RRT .4469 RRF .4_40 RIT .9348 CRT -.4684 CRS .5066 CST -.9984

FOE -.3290 FRA 1.0972 FC3 -.3808 _SP 17948 S_ 5534.4 1_3 .0046 R13 ,9348 LSA 1714.7 MSA 306.4 SSA 15.8

BOE 1,O964 _RA 3.8101 6C3 3.1865 FSP -378 _*_1 5520.1 ,.%2 397.1 THA 2.07 ELI 1655.3 EL2 _6.2 ALF 174.14

LAL,44_SH O_TE MAR 7 1969 FLIGHT TIME 19(5.{:]10 ARRIVAL DATE SEP ]9 1969

HELIOCENTRIC CONIC 0IST/_ICE 572.299
RL 148.46 LAL .00 LOL 166.25 VL 25.738 G_L 9.05 A2'L 91.43 NCI= 292.88 5NA 118.03 £CC .29929 fNC" 1.4252

RP 107.58 LAP 1.31 LOP _.J4 VP _.645 GAP 16.r_ A2'P _O.55 TAL 157.34 TAP gO.22 RCA 82,71 AP_ 153.36

R( _O3.880 GL -6.L_ GP -l|._ 2AL 52.0_ 2AP 167.99 ETS L_=8.18 2_ 13_.65 ETE 19_.99 2A( 167.40 ETC 14.94

PLAMETOCENTRIC CONIC

C3 34.373 Vl-fL 5.863 OLA J5.I3 RAL 115.24 RA0 656_.4 VEL 12.480 PTH 2.26 VHP 10.882 OPA 12.4_ RAP 98,81

LNC.H A_MTH LNCH TINE L-I TINE INJ LAT INJ _ |NJ RT ASC INJ A2'NTH _NJ TINE PO CST TIN INJ 2 LAT

90.00 6 3 32 28_8.44 -_8.28 84.63 352.16 91,41 6 50 _0 22_.4 -27.79
90.00 22 I 51 4501.72 9.62 188.98 343.69 63.24 23 16 53 3901.7 5.95

100.00 7 33 6 2549.60 -29.79 63.33 352.10 92.53 8 15 35 1949.6 -29.13

lOO.O0 23 14 58 426_,81 J0,96 170.93 34_,_ 62,0J 24 _6 4 3665.8 7.13

]10.00 8 59 41 2278.69 -33.78 42.42 351.77 95.61 9 3? 39 1678.7 -32.63

110.0_ O 8 48 4109.48 14;43 1_7.05 340.96 58.67 J J7 18 3509.5 JO.J7
O_FFE_NTIAL CORR_CT|ON$

T0£-1.2463 TRA 4.2i32 T(3-_.78_3 8_U 1.2826
ROE .5366 RRA °2622 RE3 -.0773 FAU ,01217

FOE -.3644 FR_ 1.15_0 FC3 -.306S _SP 1_0!7

80E 1.2929 BRA 4.2214 6C3 2.7910 FSP -570

N|O-CCURS_E £_ECUTION ACCURACY

SGr 5_1Z.0 SGR 43_.3 S_3 llO.1

_T .4312 _ .4099 RTF .9394

SG6 5529.0 _3 ._032 R13 .9395

St.,l 5515.2 SG2 .,'t89.8 THA 1.95

Vl _'0.017

V2 35.225
CLP 178.96

£CC 1.5657

INJ 2 LONG
76.00

182.22

54.59
164,2}

33.37

J_.53
C_BIT OETERMINATION ACCURAC_

57 1770,6 S_ 358.5 55 470.1

CRT -.4992 CR5 .5270 CST -.9989

LSA 1839.9 MSA 292.0 SSA 14._

ELI 1778.9 EL2 291.9 ALF 174.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH OATE MAR 7 1969

_ELIOCENTRIC CONIC

RL 148.46 LAL .00

RP 107.56 LAP | .d9

RC Z05.508 GL -6.73

PLANE TOEtrNTRIC CONIC

C3 39.D16 VHL 6.146
LNCH A7MTH LNCH TIN[

90.00 6 22 4

90.00 22 2 47
100.OO 7 50 56

I00,00 23 16

110.00 9 16 2

|J{],O0 0 11 _6

FLIGHT TINE 198,00 ARRIVAL DATE 5EP 21 1969

DISTANCE 577.075

LOL 166.25 VL 25.714 GAL 10.07 AZL 91.66 HCA 296.12 SMA 117.80 ECC .31023 INC 1.6572 Vl 30.012

LOP 102.37 VP 36.621 GAP 17.39 AZP 90.73 TAL 155.77 TAP 91.89 RCA 81.25 APO 154.34 V2 35.232

GP -11.76 ZAL 49.61 ZAP 168.09 [TS 264.05 ZAE 132.66 ETE 190.79 ZAC 165.04 ETC 14.28 CLP 178.13

OLA 14.16 RAL 117.68 RAD 6568.5 VEL 12.664 PTH 2.30 VHP 11.305 OPA 12.65 RAP 101.24 ECC 1.6421

L-! TIN[ ]NJ LAT |NJ LONG |NJ RT ASC INJ A_TH INJ T|NE PO C$T TIN INJ 2 LAT INJ 2 LO(qG
2835.97 -28.28 84.45 356.62 91.50 7 9 20 2236.0 -27.77 75.82

4568.21 11.63 192.83 348.05 64.00 23 18 55 3968.2 8.04 185.99

2549.38 -29.79 63.31 356.56 92.54 8 33 26 1949.4 -29.i2 54.57

4330.04 12.98 174.62 347.36 62.84 24 28 46 3730.0 9.24 167.83

2283.11 -33.80 42.76 356.23 95.41 9 34 5 1683.1 -32.69 33.71

4169.07 16.31 160.4| 345.36 59.63 | 21 25 3369.1 12.35 153.77

DIFfEReNTIAL CCRRECTION$ NI0-COUR_E EXECUTION ACCURACY ORBIJ OETERt41NATION ACCURAC_

TDE-1.4611 TRA 4.6502 TC3o2.42OB BAU |o2631 S_T 3504.0 SC.,R 4|9.2 _3 107.6 ST 1883.1SR 328.7 SS 491.9

ROE .3482 RRA .2748 RE3 -.0630 FAU .0|093 RRT .4132 _ .3944 RTF .9442 CRT -.5248 CRS .5445 CST -.9993
FOE -.3996 FRA 1.2162 FC3 -.2429 BSP 18033 SG_ 5519.0 1_3 .0026 R13 .9442 LSA 1954.1MSk 278.7 SSA 13.9

BOE 1.5020 8RA 4.6583 BE3 2.4216 FSP -363 SGI 5506.7 _ 3_1.6 THA 1.B1 ELI 1891.2 EL2 278.6 ALF 174.65

LAUNCH DATE MAR 7 I_9 FLIGHT TINE 200.00 ARRIVAL DATE SEP 23 1969

HELIOCENTRIC CONIC

RL 148.46 LAL .00

RP 107.54 LAP 1.66

RC 207.111 GL -7.20

PLAMET_ENTRIC CONIC

C3 44.517 VHL 6.672
LNCH A2'14TH LNCH TINE

90.00 6 39 2

90.00 _ 3 47

1OO.00 8 7 17

100.OO 23 18 13

110.00 9 31 4

110.OO O 14 52

0IST/_E 581.682

LOL 166.23 Vk 23.672 GAL 11.16 AZL 91.90 HCA 299.35 SNA 117.57 ECC .32233 rNE 1.9024 Vl 30.O12

LOP 105.61 VP 36.597 GJP 18.18 A2'P g0.93 TAL 134.27 TAP 93.62 RCA 79.67 APO J55.46 V2 35.238

GP -11.37 ZAL 47.36 2AP |M.II ETS 259.76 ZAE 132.64 ETE 190.59 ZAC 162.70 £TC 13.B0 CLP 177.28

OLA 13.29 RAt. 119.94 RA0 65_.7 VEL 12.880 PTH 2.35 VHP 11.772 DPA 12.76 RAP 103.65 ECC 1.7326
L-| TIME ZNJ LAT ZNJ L._ |NJ RT AS(: INJ A2NTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

2837.75 -_.28 84,_ 1.01 91,43 7 26 19 2237.7 -27.79 75.95

4632.97 13.53 |_.63 352.38 64.89 23 21 0 4033.0 10.04 189.69

2553.13 °29.B1 63.59 .95 92.39 B 49 50 1953.1 °29.15 54.85

4392.81 14.gO 178.29 351.70 63.79 24 31 26 3792.8 11.26 171 .40

2_90.g_ -33.B3 43.37 .64 95.05 10 9 15 1691.0 -32.78 34.30

4217o73 18.49 163.80 349.73 60.73 1 25 19 3627.7 14.45 157.02

ORBIT OETERNINATION ACCURACY
ST 1980.4 SR 319.2 SS 512.7

ERr -.5451CRS .5587 C$T -.9995

LSA 2053.2 NSA 266.6 $SA 13.1

ELI 1988.2 EL2 266.6 ALF 174.89

DIFFERENTIAL CORRECTION5
TOE-1.6792 TRA 5.1192 TC3-2.0758 BAU 1.2358

ROE .3612 RRA .2836 RC3 -.0500 F_.U .00969

FOg -.4339 FRA 1.28_ FC3 -.1885 BSP 17975

BOE I .7176 BRA 5.127J 8C3 2.0764 FSP -333

MI0-COURSE IEX[CUTION ACCURACY
SG7 5490.8 SGR 405.1 s¢3 IO5.2

RRT ._37 RRF .3777 RTF .949rJ

5505.7 f_3 .0026 R13 .94_0

5GI 3493.1 ,%2 37_,3 THA 1.67

LAUNCH OAT[ MAR 7 1969 FLIGHT TIM( Z02.00 ARRIVAL DATE SEP 25 1969

H_LIO_ENTRI( CONIC

RL 148.46 LAL .DO

RP 107.53 LAP 1.82

RC 208.690 GL -7.60

PLAMETO_£NTRI_ CONIC

C3 51.0_0 VHL 7.145

LNCH ATMTH LN_H TIME

90.00 6 54 2B

90.00 22 4 49

100.00 B 22 11

100.00 23 19 48

110.OO 9 44 48

110.O0 0 17 36

DISTANCE 586.084

LC_ 166.25 VL 25.630 GAL 12.33 AZL 92.16 H_A 302.59 S14_ 117.35 ECC .33574 INC 2.1638 Vl 30.012

LOP 108.86 VP 36.573 GAP 19.D4 AZP 91.17 TAL 152.82 TAP 95.41 RCA 77.95 APO 156.75 V2 35.243

GP -11.40 ZAL 45.28 Z_P 1_.05 ETS 235.35 ZAIE 132.59 ETE 190.40 ZAC 160.40 ETC 13.43 CLP 176.40

0LA 12.41RAL 122.O0 RAO 65_.9 VI[L 13,t31PTH - 2.40 VHP 12.289 OPk 12.82 RAP 106.03 ECC 1.8401

L-I TIME INJ LAT INJ LONG INJ RT A_K: INJ A2'NTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2843.37 -28.29 84.99 5.3J 91.23 7 41 52 2243.4 -27.82 76.36
4695.88 15.32 200.39 356,66 65,89 23 23 5 4095.9 11.93 193.35

2560.49 -29.82 64.14 3,E6 9Z.11 9 4 51 1960.5 -29.21 55.38

4453.99 16.71 181.94 355.99 64.85 24 34 2 3854.0 13.18 174.92

23OI.9_ -33._ 44,23 4.98 94.53 10 23 10 1702.O -32,91 35.13

4285.27 10.37 167.20 35_.06 61.94 1 29 1 3_5.3 16.46 160.26

DIFFERENTIAL CCIRR_CTICINS NIO-COUR_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE-1.9137 TRA 5.6134 TC3-1.7634 B_.4J 1._ S_T 5473.9 _ 389.8 S_3 102'8 ST 2067.4 SR 309.6 SS 534.1

ROE .3754 RRA .2939 RC3 -.O3/_ FAU .00_9 RRT .3705 I_ .3§74 RTF .9339 CRT °.5650 CR5 .5738 CST -.9997

FOE -.4701FRA 1.3515 FC3 ".1439 BSP 18003 SG_ 5487.8 R_3 .00"_ R13 .9539 LSA 2142.5 MSA 254.5 SS4 12.4

BO£ 1.9_02 6Rk 5.6230 Be3 1.76_ F_P -346 5G1 5475.8 _ 361.9 THA 1.52 ELI 2074.9 EL2 254.5 ALF 175.09

LAUNCH DATE NAR 7 1969 FLIGHT TINE _4.00 ARRIVAL DATE SEP 27 1969

HELIOCENTRIC CONIC 0ISTM_£ 590.237

RL 148.46 LAL .O0 LCL 166.23 VL 25.5g0 GAL 13.61 AZI. 92.44 HC4

RP IO7.51 LAP 1.9_ LOP 111.I0 VP _5.349 GAP ZO.O0 AZP

RC 210.244 GL -7.95 GP -11.24 ZAL 43.3_ ZAP 167.89 ETS

PLANE TOCENTRIC CONIC
C3 58.833 VHL 7.670 0LA 11.64 R_. 1_3.B9 R_O 6_6<J.1 VEL

LNCH A2'NTH LNCJ4 TIM_ L-I TIN[ INJ LAT INJ L_NG INJ

90.O0 7 _ 28 2832.43 -28.50 85._

90.00 22 5 32 4756.80 l_.g_ 204.09

1OO.OO 8 35 43 2571.09 -29.83 64.92

100.00 23 21 J9 4513.59 18.39 185.35

110.OO 9 37 17 2313.81 °33.99 43._0
110.00 0 20 9 4341.43 2"2.J3 170._1

DIFFERENTIAL CORRECTIONS

TOE-2.1610 TRA 6.1474 TC3-1,47_3 BAU J.1650

ROE .3912 RRA .2993 RC3 -._'_91 IrAU ,_0726

FOE -.3070 FRA 1.4264 FC3 -.1067 BSP 18018
80£ 2.1961 8RA 6.1547 BC3 1.4786 FSP -339

Vl 30.012

V2 35.248

CLP 175.48

NID-COUR_ E_ECUTION ACCURACY

_GT 545_.5 _ 373.5 _1_3 100.5

_T °3437 _ .3337 R1T ,9589

SG6 5465.3 _3 .OOL_ R13 .9589

_K,I 9454.1SG2 350.6 THA 1.35

305.83 SI4A 117.13 ECC .35064 INC 2.4450

91.43 TAL 151.46 TAP 97.28 RC_ 76.06 APO 15B.21

250.87 ZAIE: 132.49 ETE 190,20 ZAC 1_8.12 ETC 13.15

13.424 PTH 2.45 VHP 12.865 OPA 12._2 RAP 108.37 £CC 1.9682
RT ASC |NJ A2NTH _NJ T|NE PO C$T TIM _NJ 2 LAT _NJ 2 LONG

9,5Z 90.89 7 _6 1 L_152.4 °27.88 77.02

.88 66,_19 23 25 9 4136.8 13.71 196.93

9.4_ _|,69 _ |8 34 1971.1 -29.29 56.16

.23 _.01 14 36 32 3913.4 15.00 178.40

_.24 93.92 10 33 33 1-715.8 -33.07 36.18

3_.34 63,_ 1 32 31 3741.4 18.37 163.50
CRSIT OETERN_NkTION ACCURACY

ST 2142.1SR 300.1 55 555.7

CRT -.5837 CRS .5885 CST -.9997

LSk 2220.0 MSk 242.9 SSA 11.7

ELl 2149.4 EL2 242.9 ALF 175.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4, 1968-69

LAI,NMCHDATE MAR 7 |969 FLIGHT TZ_ 206.00 ARRIVJL /}ATE SEP 29 1969

I_L IOC[NTRIC CONIC

RL 148.46 LAL .00 LOL J66.25 VL
RP 107.50 LAP 2.14 LOP 115.34 VP

RC Z11.773 GL -8°25 GP -11.09 ZAL
P_LANETOCENTR| C CONIC

C3 68.148 VHL 8.255
LNC_ ATNTH LNCH TIHE

90.00 7 21 5
90.00 22 6 54

100.00 8 47 54
I00.00 23 22 4_
I10.00 10 8 35
11o.00 0 22 30

0IIrFER[NT ZAL CORRIECTiONS
TOE-2.4223 TRA 6,7200 TC3-| .2200 8AU I ,J|J?
ROE .4087 RRA .3012 RC3 -.0208 F/_J .00591
FOE: -.5452 FRA I .5078 Ire3 -.01"_,8 gSP tiM)06
8OE 2.4565 _IRA 6.7267 Be3 I ,_2 FSP -331

DISTANCE 594.086
25.551 GAL 15.00 AZL 92.75 PICA 309.06 StAA 116.93 ECC .36726 INC 2.7501 vl 30.012
36.526 GAP 21.07 AZP 91.73 TAL 150.18 TAP 99.24 R(A 73.99 APO 159.87 V2 35.252
41.65 ZAP 167.64 rTS 246.36 ZA£ 132.35 £T£ J90.00 ZAC 155.89 £TC 12.93 CLP 174.52

.DLA 10.94 RAL J25.(=0 RAC 6569.3 YI[L 13,766 PTH 2.51 VHP 13.507 OPA 12.78 RAP 110.68 ECC 2.1215
L-! TINE INJ LAT |NJ LONG |NJ RT ASC INJ A2'NTH INJ T[I_ I_ CST TTN INJ 2 LAT INJ 2 LONG
2864.60 -28.3J 86.55 13.62 90.45 8 8 50 2264,6 -27.95 77.90
4815.53 18.50 Z07.73 3.01 68.17 23 27 9 4215,5 15.38 200.44
2584.58 -29.87 65.92 13.60 91.17 9 30 59 1984.6 -29.39 57.15
4570.79 19.94 189,11 4.39 67.26 24 58 56 39?0.8 16.69 J81.8Z
2332.15 °34.05 46.57 |3°4| 93.J? I0 47 27 1732.1 -33.24 37,41
4395.98 23.77 174.0i E.55 64.67 1 35 46 3796.0 20'0.16 166.72

NIO-CCUR_ EX_ECUTION kCCURkCY ORBIT OETERNINATION ACCURACY
.%T 5426.9 SG_ 356.3 .%3 98.3 ST 2_0A.8 .SR 290.8 ss 578.z
RRT .3122 R_F .3055 RTIr ._37 CRT -.6018 CRS .6034 CST -.9998
S_ 5438.5 R23 .0036 R13 .9658 LSA 2286.1 NSA 231.5 SSA 11.1
SGI 5428.0 SC,2 338.5 THA 1.18 ELI 2211.8 EL2 231.5 ALIr 175.,41

LAUNCH DAT[ NAR 7 1969 FLIGHT TIME _.00 ARRIVAL. OATE OCT I 1969

HEL|(X'ENTR|C C..CNZC 0|STMACI[ 597.5_O
I_. 148.46 LAL .00 LCL 166.25 VL 15.514 GAL 16.53 AZL 93.08 HCA 312.30 SMA J16.73 ECC .38586 INC 3.0847 VJ 30.012
RP 107.49 LAP 2.28 LOP J18.39 VP 36,_3 GAP _Z.26 AZP 92.08 TAL 149.01 TAP |01,31 RCA 71.69 APO 161.77 V2 35,255
RC 213.276 GL -8.50 GP -10.915 ZAL 40.1| ZAP 167._ ET$ 241.83 ZA,IE 132.15 [TE 189._0 ZAC J53.71 ETC 12,76 CLP 173.50

PLANE_TC(ENTRJC CCN|C
C3 79.355 VIAL 8._80LA 10.32 RAL |27o|_ RAO 6_'_=_.6 VI[L 14.167 PTH 2.58 VHP J4.L_'_9 DPA 12.70 RAP 112,92 [CC 2.3060
LNCH AZHTH LNCH TJ'HE L-| T|ME ]'NJ |.AT INJ _ JNJ RT ASC JNJ AZ)ATH irNj T|M[ PO CST TiM INJ 2 LAT |NJ 2 LONG

gO.O0 7 32 Z0 e878.46 -_.32 87.6_ 17.59 89.90 B _ 19 _79.5 -28.03 78.98
<JO.O0 22' 7 53, 4871.84 19.89 2J1.L_/' 9.05 6¢3.42 23 19 5 427l .8 16.91 2'03.87

100.00 8 58 48 2600.60 -29.89 67.|_ 17.59 90.34 9 42 8 2000.6 -29.49 58.33
1oo.OO 23 24 7 4625.93 21.33 192.59 8.43 68.37 24 4! 13 4025.9 18.25 185.17
llO.O0 10 18 40 23_0.67 -34.11 48.01 17.46 9_.32 J0 37 51 1750.7 -33.42 38.84
110.OO O 24 40 4448.63 25.26 177,37 6.68 66.16 I 58 48 .3848.6 21.82 169.91

0|FIrER(NTIAL C_RI_C'r_cI_L_ MI0-COU_ E](ECUTION ACCURACY OR_IT 0|TERN|NATION ACCURACY

T0£-2.6956 TRA 1.3430 TC3 -.9Q52 _U 1.0433 .%T 5)97.4 .%R 338.6 .%3 96.2 ST 2254.5 SR 281.7 SS 601.6
RI_ .4_84 RRA ,28_7 RC3 -.O_40 Ir_l .O0455 RRT .2753 RRF .2721 RTIr .9_85 CRT -.6193 CRS .6180 CST -.9998
rOE -._843 FRA 1.39_O FC3 -.04_NS BSP 17874 _ 5408.0 R23 .0047 R13 ,9_85 LSA 2339.9 NSA 220.6 SS4 10.5

BO£ 2.7294 _A 7.3491 BC3 ._8_13 FSP -322 .11 5398.2 .%2 325.3 |HA .99 ELJ 2261.3 EL;_ 220.5 ALl:" 175.53

LAUNCH OAT[ MAR ? 1969 FLIGHT TINE 210.00 ARRIVAL OATE OCT 3 J969

H[LIOCENTRIC CONIC DISTANCE 600.565

RL 14_,46 LJ_L ,00 LOL J66.25 VL _.478 GAL IB.22 A_L 93.46 H_A _15._4 S44A 116._4 _'C( .40674 1NO ].4_6 Vj _10,OI2
RP, 107.48 LAP 2.42 LOP 121.84 VP 36,480 GAP 23.61 AZP 92.47 TAL 147.98 TAP 103.52 RCA 69.14 APO 163.95 v2 35.258

RE 2J4.754 GL -8.?0 GP -i0.83 _AL 38.73 2AP 1_.81 ETS 237.39 7AE 131.87 _TE 189.58 ZAC 15J .59 £TC 12.63 CLP 172.42
PLANETOCENTRI C CONIC

C3 92.923 VHL _.640 0LA _).76 RAL |28.49 RAO 63_.8 VI[L 14,658 PTH 2.65 VHP 15.044 DPA 12,58 RAP 115.10 ECC 2.5293
LNCH A_'NTH LNCH TIME L-! TI1.1_r INJ LAT INJ _ INJ RT A.$C INJ AZNTH INJ TIN| PC) (ST TIM INJ 2 LAT INJ 2 LONG

90.00 ? 42 14 2896.1_ -2_.31 88.89 21.41 89.27 8 30 31 2296.7 -28.1J _O.23
90,00 22 8 _0 4925.42 21.13 214.71 12.94 70.70 23 30 55 4325.4 J8.31 207.18

1oo.oo 9 8 23 2618.85 -29.89 68.47 21.42 89.83 9 52 2 _018,8 -29.60 59.68
100.00 23 25 _ 4678.51 22.62 193.9_ 12.37 69.92 24 43 20 4078.5 19.68 188.42
II0.00 10 27 34 2371.07 -_4.16 49.61 21.37 91.37 II 7 5 .1771.1 -33.59 40.4l
110,00 0 26 36 4499.05 26.60 180.67 10.67 67.70 1 41 35 3899.0 23.34 173.03

01FF£RI[NT|AL CORRECTIONS NlO-O3t,Me_ [X[CUTICN ACCURACY CR8:T 0ETERH|NATION ACCURACY
T0£-2.9934 TRA 8.01lg TO3 -.7779 O/_J ._4 ST 229_'4 ._R _'12.8 SS 627.5
ROE .4503 RRA .2903 RE3 -.0086 FAU .00307 RRT .2_00 _ .2301 RIT' .9730 CRT -.6388 CRS .635J C$T -.9999
FOE -.6271 FRA 1.6959 re3 -.0286 8SP 178_9 _ 3372.7 _3 3057 R13 .9730 LSA 2586.1 NS_ 209.4 SSA 9.P
80E 3,0271 BRA 8.0172 OC3 .7779 IrSP -316 SGI 5_.7 _ 311.7 TH_ .79 ELJ 2_02.1 £L2 209.2 ALF 175.62

LAUNCH OAT[: MAR 7 1969 FLI_T TINE 212.0D ARRIVAL OATE OCT 5 1969

HELIOCENTRIC CCNTC OISTANC_ _._t
RL 148.46 LAL .00 LOL 16_,_5 VL 25.444 _AL _0.10 AZL 93.87 HCf 318.77 _IAA 116.37 ECC .43028 IN( 5,8720 vJ _0.012
RP 107.48 LAP 2.35 LOP 125,1_ VP 3_,458 GAP _.13 AZP 92,_11 TAL J47.11 TAP |05._ RCA 66.30 APO 166,44 V2 35.259
RC 216,204 GL -8.87 GP -|0.70 ZAL 37.35 ZAP 1_.11 ET$ Z_3.00 ZAI[ 131.5_ [TE 189.34 ZAC 149.56 ETC 12.53 CLP 171.25

PLAN| TOCENTRI C CONIC
C3 109.468 VHt. 10.463 OLA g*2B RAt,. 1L_.67 RAO 6_70.1 VI[L 1_.19"Z PTH _.73 VI,IP 15.968 OPA 12.43 RAP 117,20 ECC 2.B016
LNO'_ ATHTH LNCH TII4F L-| T|I4_ |NJ LAT |NJ LO_ INJ RT ASC INJ AZMTH INJ TIN([ PO CST TIN INJ 2 LAT INJ Z LONG

90.OO 7 _ 46 2916.03 -22._.8 gO.31 25.04 88.56 P 39 22 2316.0 -28.18 81.64
gO.O0 2Z 9 42 4975.91 22.23 218.0| |6.67 72.00 23 32 58 4373.9 19.56 2J0.35

100.00 9 16 39 2639.0J -19.88 69.97 _5.08 89.04 10 0 38 2039.0 -29.69 6i.17
J_O,OO 23 26 30 4728.16 23.75 199.14 16.11 71.19 24 45 18 4128.2 20.97 191.55
JlO.00 10 35 13 2393.07 -34.18 SI.3_ 2_.|1 90.36 11 13 8 1793.1 -33.75 42.11
110.00 0 28 19 4f146.SG _.80 183,87 14._1 69.25 ] 44 6 3946.9 24.72 176.O5

DIFFERENTIAL CORRI[CT|Q_LS NI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE-3.3113 TRA 8.7408 I'C3 -.3927 _AU .8675 .%T 3324._ _d_ _OZ.0 .%3 _.2 ST 23._5.3 SR 264.2 SS 655.9
ROE .4751 RRA ._/757 RC3 -.0045 IrAU ,00140 RRT ,1752 _ .178fl RTF ,9773 CRT -.6393 CRS .6535 CST -.9999
FOE _.67_8 FRA 1._047 FC3 -.0110 8SP 178_6 S_ 5333.1 _3 .OOG9 RJ3 .9775 LSA 2422,3 MSk 198.3 SSA 9.3
80£ 3.3453 BRA 8.7451 BE3 ,5927 FSP -310 .11 3324.8 .%2 297.3 THA .57 ELi 2331.8 EL2 198.| ALF" 175.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-691

LAUNCH 0ATE MAR 7 1969 FL|(,HT T|M[ 214.00 ARR[VAL OATE OCT 7 ]969

HEL |O([NTRI C CONIC

RL 1411.46 LAL .00

RP 107.47 LAP 2.67

RC 217.629 GL -9.00

PLAN[ TOCIrNTR IC CONIC

C3 129.809 VHL 11.393

LN(J_ AZMTH LNCH TII_

90.00 7 57 $2

90.OO 22 10 28

1OO.00 9 23 3_

100.00 2_ 27 29

!10.OO 10 41 39

i10.00 0 29 47

DI S/AN(:[ 604.649

LOL 166.25 VL 25.4]2 0AL 22.19 AZL 94.55 N(A 322.01 S_A 116.20 ECC .45690 INC 4.3457 VJ _0.012

LOP 128.34 VP _6.437 GAP 26.87 AZP 93.43 TAL |46.43 TAP 108.43 RCA 63.11 APO 169.30 v2 35.260

GP -10.38 ZAL 36.55 ZAP 165.47 [rT$ L_8.70 ZAE 131.06 ETE 189.09 Z4C 147.61 ETC 12.46 CLP 169.99

OLA 8.89 RAL 1_0.65 RAO 6570.4 VIEL J§.847 PTH 2.81 VHP 17.024 0PA 12.27 RAP 119.20' ECC 3.1363

L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZl4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2937.18 -28.24 91.85 28.46 67.79 8 46 49 2337.2 -26.25 83.J9

5022.91 23.19 221.12 20.17 73.21 23 34 11 4422.9 20.68 213.35

2660,86 -29.84 71.59 28.32 88.18 10 7 53 20_.9 -29.78 62.79

4774.46 24.72 202.34 19.66 72.64 24 47 3 4174.5 22.11 194.51

2416,43 -34,18 55.15 28,63 89,28 I1 21 55 1816,4 -33.90 43.91

4591.65 28.84 186.94 18.13 70.80 ! 46 19 3991.7 25.95 178.96
OIFFERENTZAL CCI_IECTIONS NIO-CCUR_ £XECUTZCN ACCURACY ORBIT DETF'RNINATION ACCURAC.Y

TOE-3.6§30 TRA 9.3370 TC3 -.4286 _U .7438 S(,T 5281.3 S(,R 2B3.9 St.,3 90.3 ST 2344.4 S_ 256.J SS 687.5

ROE .5034 RRA .2fl25 RC3 -.0016 FAU--.O0054 RRT .|083 _RF .J146 RTF .9812 CRT -.6811 CRS .6736 CST -.9999

FOIl -.7224 FRA 1.9"_c_ FC3 .0036 BSP 17772 _ 5289.0 R_J .0081 R|3 .9812 LSA 2449.4 NSA 187.3 SSA 6.7

3.6873 BRA 9.3404 BC3 .4286 FSP -304 .SGI 5281.4 SG2 282.5 THA .33 EL1 233].0 EL2 187.0 ALF 175.72

LAUNCH DATE NAR 7 1969 FLIGHT TINE 2Jb%Q0

HELK_CENTRIC CCNIC O|$TANCE 60_.361

ARRIVAL 0ATE O(T 9 J969

RL 148.46 LAt. .O0 LOL 166.25 VL 25._183 0AL 24.$6 A2'L 94.89 f4C4 323.24 &qA t16.05 ECC .48710 INC 4.8934 Vl _0.012

RP 107.47 LAP 2.79 LOP J31.59 VP 36.417 GAP _8.87 AZP 94.02 TAL J45.99 TAP 111.23 RCA 59.53 APO 172.38 V2 3fl.26J

RC 219.026 GL -9.10 GP -10.46 ZAt. 35.77 ZAP 164.58 _TS 224.52 2AE 130.48 ETE 188.82 ZAC 145.78 ETC 12.42 CLP 168.61
PLAME TOCENTRIC CCNIC

C3 155.043 VHL 12.452 DLA 8.57 RAL J3J.44 RAO 65?0.7 VIEL |6.624 PTH 2.89 VHP J8.235 OPA 12.09 RAP 12J .07 ECC 3.5516
LNCH AZNTH LNCH TINE L-I TINIE J'NJ I.AT XNJ _ INJ RT AS( INJ AZI4TH INJ TII_ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 8 3 28 2959.97 -Z8.17 93.52 31.62 86.96 8 52 48 2360.0 -28.29 84.85

90.OO 22 1J 7 5065.90 24.00 224.01 23.40 74._0 23 35 33 4465.9 21.64 216.13

1130.O0 9 28 58 2684.19 -29.78 73.33 31.7J 87.27 l0 13 42 2084.2 -29.84 64.52

100.00 23 28 18 4816.92 25.55 205.22 22.92 73.94 24 48 35 4216.9 23.10 197.27

IJO,O0 10 46 42 2440.93 -34.14 55.06 3J,9| 88.15 11 27 23 i840.9 -34.02 45.82

110.OO O 3(3 59 4632.94 29.73 189.83 21.49 72.29 1 48 12 4032.9 27.02 181.69

o]rFIrERIENTZAL CORRIE(TIONS NI0-COUR_ /rXECUT_Od ACCURACY ORBIT OIrT£RNINATION ACCURACY

TI_-4.0162 TRAIO,4J_I_ TC3 -,2828 BAU .586| SGT 5234.0 _._ L_.9 SG3 88.6 ST 2351.4 SR 248.6 SS 722.7

ROE .5361 RRA .2190 RC3 .0(301 FAU--.00290 RRT ,0270 RRF ,0359 RIT ,984gJ CRT -,7039 CRS ._.6950 CST -.9999

FOE -.7757 FRA 2.O638 Re3 .0162 BSP 17583 S_ 5240.8 f_3 .0093 RI3 .9848 LSA 2466.2 NSA 176.5 SSA 8.1

BOIl 4.Ufll8 6RAI0.416J BC3 .2828 FSP -L_j6 ..%1 5234.0 S(.2 266.8 THA .08 ELI 2338.0 EL2 176.1 ALF 173.72

LAUNCH OAT[ MAR 7 1969 FLIGHT TIli_ 218.00 ARRIVAL 0ATE OCT 11 ]969

HELIOCENTRIC CONIC 0ISTAN(E 604,837

RL 148.46 LAL ,00 LOL 166.25 VL 23,358 G4L 27,25 AZL 95,54 PiCA 328,47 SMA i15,92 ECC .52143 INC 5,5381 VJ 30.0t2

eP 107.47 LAP Z.89 LOP 134.84 VP 36.399 GAP 31.18 A?P 94.72 TAL 145.84 TAP 114.31 RCA 5S.40 APO 176.37 v2 35.260

RC 22/3.396 GL -9.16 GP -10.34 ZAL 35.21 ZAP 11P3.51 ETS 220.46 7AE 129.76 ETE 188.31 ZA( 144.10 ETC 12.41 CLP 167.08
PLANE TOCENTRIC CONIC

C3 186.652 VHL J3.682 0CA 8.3_ RkL J3l .99 RAO 6571.0 _L 17.549 PTH 2.97 W4P 19.636 OPA |1 .92 RAP 122.79 ECC 4.0718

LNO'I AINTH LNCH TIME L-I TII_ ZNJ LAT INJ _ INJ RT AS( _NJ ATNTH _NJ TII_ PC) CST TIN INJ _ LAT INJ 2 LONG

90.00 8 7 24 2984.32 -28.07 9_._J 34.48 86.07 8 57 8 2384.3 -26.3J 86.63

90.00 22 11 37 3104.33 24.67 _26.62 26.30 75.65 23 36 41 4_4,3 22.46 218.65
1(30.00 9 32 47 2708.92 -_9.69 7fl.16 34.60 86.31 10 17 56 2106.9 -29.86 66.36

lO0,Op 23 26 54 4854.9_ 26.24 207.83 25.85 75.13 24 49 49 4255.0 23.95 I99.79

I|0.00 10 50 16 2466.47 -34.06 57.05 34,gI_ 66,97 11 31 22 1866.5 -34,11 47.81
110.00 0 31 fll 4670.18 30.47 1_.47 24._| 73.70 I 49 41 4070.2 27.94 184.19

OZFrER_NTJAL CORRIECTIONS NIO-(.OU_ (X[CUT|ON kCCL/RACY _RBIT OETERNI_L4TZON ACCURACY

T0£-4.4136 TRAJ1.3_9 TC3 -,156_ _AU ,3914 SGT 5180,0 .%R 251,6 SG3 86,9 ST 2348,7 SR 241,8 SS 763.3

ROE .5742 RRA .1724 RC3 .0008 FAU-.O0572 _RT -.0725 _ -.01_l_ RTF" .9880 CRT -.7290 CRS .7191 CST -.9998

FOE -.8358 FRA 2.2179 rC3 .0263 B.T,P 17319 _ 5186.2 R_ -.0104 R13 -.9880 LSA 2475.9 lISA 163.6 5SA 7.5

BOE 4.4508 BR411.3702 8C3 .1568 FSP -292 S01 5|80.1 SG2 251.0 THA 179.80 ELI 2335.3 EL2 165.0 4LF 175.69

LAUNCH OATE MAR 7 1969 FLIGHT TINE 220,00 ARRIVAL OAT[ OCT 13 1969

H_L IOCENTRI C CONIC

RL 148,46 LAL ,00

RP 107.48 LAP 2,99

RC 221.738 GL -9,19
PL4NETOC_NTR_( CONIC

C3 226,647 VIII. 13.053

LNCH A2'IITH LN_H TIM_

gO.OO B 9 29
90.00 22 11 _5

100.00 9 34 48

1OO,00 23 29 17

110.00 l0 32 9

110.00 0 32 21

0IFlrERENTIAL CORR_C T_ONS

TOE-4,8_8 TRA12,4J70 TC_ -.0475 _AU ,|440

RDE .6191 RRA .I09_ RC3 .0004 FAU.-.O0_z7
FOg -.9021 FRA 2.3928 FC3 .03_4 BSP 17409

• )E 4.8783 _RA12,4175 Be3 ,047_ FSP -287

D|STANC.E _02, 710

LOL 166.25 VL 25,336 G_L 30,33 47L _,3l HOi 351,69 SMA 113,81 ECC .56052 IN( 6,3J31 vI 30.012

LOP 138,09 VP 36,383 GAP 33,87 AZP 9_,$6 TAL 146,06 TAP 117,75 RCA 50,90 APO 1_0,73 V2 35,259

GP -IO,L_'_ 7AL _14.9J ZAP 16_,,_ f_T$ 216,S2 Zt*E 128,84 ETE 188,16 ZAC 142.59 ETC 12,43 CLP 165.37

OLA 8.24 RAL 132.29 RAO 6571.3 VEL 18.654 PTH 3.05 VHP 21.264 OPA JI .77 RAP 124.33 ECC 4.7300
L-| TIN_ IN] LAT |NJ /.CNG IN] RT AS( IN] A2_4TH _NJ TJN_ PO (:ST TIM IN] 2 LAT IN] 2 LONG

_010.25 -27.93 97.18 36,99 85.14 8 59 39 2410.2 -28.31 88.$3

5137._0 25.2J 228._0 _B.BO 76.67 23 37 33 4337.5 23.13 2L_0.83

2735.03 -_.56 77,09 37.15 85.31 10 _0 23 2135.0 -29.89 68.30

4887.95 26._0 210.13 28,37 76.24 24 50 45 4287.9 24.64 201.99

249_.00 -33.95 59,12 _7._ 85.75 11 _1,3 42 1893.0 -34.17 49.88
4"/02.74 31.07 |94,82 27._2 74.97 1 50 44 4102,7 28,69 186.43

NIO-COJR_ E_ECUTICN ACCURACY ORBIT DETERNIN_TION ACCURACY

SGT 5119.B SGR 239.4 _,3 B5.4 ST 2333.1 SR 236.0 SS 809.4

RRT -,Jg(]J RRF -.I777 RI"F ._J07 CRT -,7533 CR$ .7446 CST -.9998

S(_ 5125.4 R2_ o.0113 R13 -.9907 LSA 2475.9 MS4 155.0 $SA 7.0

•_1 _lZO.0 S_,2 23_.0 THA 179.49 ELI 2339.9 EL2 154.2 ALF" 175.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4 1968-69,

LAON(H OATE MAR 8 1969 FLIGHT TIME 70,00 ARRIVAL C_I[ MAY 17 1969

HIELIOCENTRIC CONIC

RL |48.50 LAL .00

RP |08.67 LAP -.11

RC 68,274 &c -.79

PLINCT(_ENT_[C CONIC

C3 55,541 VHL 1,451

LNCH 17MTH LNCH TIME

90,00 0 77 19

90,00 12 ?0 5

IO0.PO I 48 30

1_0.0_ 13 41

110.00 ? 56 ?2

liD.DO 14 50 13

CISTANCE Z03.577

LOL 167.75 VL ?9.043 GAL -13.57 AZL _'),?I HCA 92.67 5MA

LOP ?59.9? VP 38.713 GIP -4.58 AZP 89.99 TAL 243.33 TiP

6P 25,01 /AL 166.30 IAP 52,75 ETS 341.85 7AE 152.71 ETE

140.61 ECC .74007 INC .2085 VI 3(1.D(14

336.00 RCi I!]6.85 AP,_-,174.36 v? 34.873

55.17 7"C 114.7(I ETC 151 .76 CLP -48.09

CLA -.36 RAL 1.17 RAC 6569.0 VEL 13.300 PTH ?.A3 VHP

L-I TIME INJ LiT INJ LONE INJ RT ASC INJ A_MTH INJ TIME

2457.47 -?4.63 57.47 740.11 104.44 ] B 17

5123.53 24.99 ??7.94 740,40 76.23 13 45 ?9

2195.62 -_5.97 37.82 239,72 105.34 2 25 5

4860.62 26.34 208.23 ?40.0? 75.33 15 ? 36

1983.18 -79.61 L:;'0.47 ?38.49 107.92 3 29 25

4645.81 29.99 190.74 730.83 72.77 16 7 39

cIrrERENTIAL CCRRECTION$

TEE -.7123 TRA -.4967 TC3 ,JJJH BAO ,2036

RCE -,3159 RRI .4178 RC3 .2503 FAU ,08178

F_E -,93_7 FRA-I,0737 FC3-1.2748 BSP l_L"15

8DE .3806 BRA .6458 tiC3 ,2742 FsP -531

LAUNCH CiTE MAR 8 1969

MI_-COURSE EXECUTION ACCURACY

5GT 447.5 _ 546,7 S(,3 188.2

RRT -.0791RRF -.6589 RTF .1034

SGO 706.5 Rv'd3 .04B4 R13 -.6591

5GI 550.1 SG_ 443.4 THA 100.71

FLIGHT TIME 72,00

01STANCE 210,177

29.066 6AL -13.3Lq AZL 90.40 HCA 95.84 SMA
3_.721 GAP -3.89 AZP 89.96 TAL 743.68 TAP

26.35 /AL 166.41 lAP 57,26 ETS 344.00 7AE 152.70 ETE

-1.i0 RAL 1,30 RiO 6569.0 VEL 13.261 PTH 2,42 VHP

HELIC(ENTRIC CONIC

RL 14_.50 LAL .00 LCY_ 167._5 VL

RP 108.70 LAP -.40 LOP 763.09 VP

RE 70.456 GL -1.52 GP

PLANK TC(ENTRIC CONIC

C3 54,492 VHL 7.38? 0LA

5.411CPA 37.77 RAP 19.47 ECC 1.9141

PC, CST TIM INJ ? LIT INJ ? LONG

1857.5 -27.40 49.51

4523.5 22._5 219.92

1595.6 -23.61 29.a2

4260.6 ?4.07 2OO.16

1383._ -26.88 |2,35

4045.8 27.34 187.55

ORBIT CETERMINITION ACCURICY

ST 199.4 _ 26J.I SS 353.9

CRT ,5577 CRS -.7640 CST -.9522

LSA 452.1MSA 168.3 S$1 27.0

ELI ?93.3 EL2 147.9 ALF 58.12

ARRIVAL CITE MAY 19 1969

140.81 ECC .23737 INC .3977 Vl _7.('t.q4
339.5? RCA I07.38 APO 174.73 V2 34.862

6_.130 7AC 117.77 ETC 152.22 CLP -52.8H

5.1_0 _PA 33.26 RAP 17.21 ECC 1.8968

LNCH A7MTH LNCH TIME L-J TIME INJ LiT

90.00 0 33 ?I _429,79 -24,14

90.00 12 15 7 5141.81 25.28

lOO.O0 I 54 II 2169.05 -25.48
lO0.00 13 36 58 4877.78 26.63

110.00 3 I 15 1959.08 -79.09

I10.00 14 46 23 4660.51 30.28

CIFFER£NTIIL cORRECTIONS

TOE -.2_90 TRA -.3344 TC3 .0794 BAU .2|27

_E -.2886 RRA .4774 RC3 .?B09 FAU .0_78_

FDE-I.0444 FRA-I.0930 FC3-1.3952 B£_ 1325

BEE .3684 eRl .6843 BC3 .2919 FSP -586

INJ LON_ INJ RT A_C INJ A_MTH JNJ TIME PL_ (ST TIM INJ 2 LiT INJ 2 LC_G

55.59 ?39.62 105._7 t 13 50 1829.8 -21.81 47.69

2_9.L_0 240,49 76.80 13 40 49 4541.8 73.?I 221.14

36.00 239.?I 106.18 2 30 L:'O 1569.0 -23.O_ ?8,07

209.4_ _40.I_ 75.90 14 58 16 4_77.8 24.43 Z01.31

18.78 ?37.93 108.79 3 33 54 1359.1 -26.25 10.75

191.78 238.98 73.33 16 4 4 4060.5 ?7.70 183.54

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ICCURICY

S_T 466.3 _ _7_.4 563 _-_4.8 ST 21 7.0 SR 245.4 55 381.3

RRT -.1831RRF -.6983 RTF .7304 CRT .5158 CRS -.7436 CST -.9495

$68 741.4 R"d3 .0873 RJS.,r-..*_O06 LSA 47_.1 MSl 171.4 SSA 2Z.I

5GI 592,0 SG2 446.4 THA 110.31 _LI 286.? EL? 159.4 ALF 51 .73

LAUNCH C_TE MIR 8 1969 FLIGHT TIME 74.00 IRRIVAL CiTE MAY 21 1969

HEL IL_ENTRIC Cc"_[C OISTANC£ 716.734

RL 148.50 LAL .00 LOL 167.25 VL ?9.079 GAL -13,24 ATL 90.59 HCA 99,01 5MA

RP 108.73 LiP -.ELL-4o 266.76 vP 38.72? GAP -3,73 AZP 89,91 TAL ?43.87 TAP

RC 7_.672 CL -_.78 CP 77_69 /AL 166.39 _AP 61,88 ET5 346,2? /AE 157.43 ETE

PLM._ETCwCENTRIC CCtNIC

C3 53.507 VHL 7.3|_ CLA -1.83 RAL 1.5_ RAC 656_.9 VEL 13._24 PTH 2,42 VHP

LNCH 17MTH LHCH TIME L-I TIME

90,00 0 39 37 7407,67

_],OO 12 10 35 5159.91

l{IO.O0 Z 0 7 2143.0_

JOO.oo 13 32 16 4_94.80

110.00 3 6 ?4 1935.49

110.00 14 42 58 4675.08

CIFFERENTIIL CORRECTIC_S

ICE -,7506 TRA -.5776

RCE -._58_ RRA .4406

602-I.15_2 rRA-l.1536

_CE .3603 BRA .7_65

LtUNCH CiTE MAR 8 I969

HELIC_ENTRIC CONIC

RL 148.50 LAL ._')

gP I0fl.76 LAP -.77

RC 74.919 GL -3.06

PLINETCW_ENTRIC CONIC

C3 52,571 VHL 7,751

LNCH IZMTH LN_H TIME
90.00 O 46 11

,-X].O0 12 6 24

100.00 2 6 11

IOU,O0 13 28 56

llO.O0 3 II 5_

ilO.O0 14 39 54

0IFFERENTIAL CORRECTIONS

)_ -.7790 TRA -.6274

RCE -._279 RRA .4506

FCE-1.2654 FRI-I.1965

_OE .3602 BRA .77_4

INJ LiT INJ LONG INJ RT ASC INJ AZMTH

-23.64 53.76 739.75 106.05

_5,56 ?}0,45 ?40.68 77.37

-74.97 34.23 ?38.82 106.98

76.91 210.61 240.33 76.47

-_8.56 17.15 ?37.49 109,63

_3.56 192.83 739.23 73.89 16

MI_-C(YORSE EXECUTION ACCURACY

TC3 .0404 8AU .?756 SGT 496.9 SGR 608.0 SG3 ??I,0

RE3 .3128 FAU .09357 RRT -,2961 RRF -,7339 RTF ,3590

FC3-1.5139 8SP 1495 SC, O 785,3 R"d3 .11_! RI3 -.7403

_C3 .3154 FSP -643 _1 645.6 S(,? 447.0 THA 117.77

fLIGHT TIME 76.00

CISTAN_E _3.748

LCX. 167.25 VL 29.082 OiL -13.10 AZL 90,78 W,(A 102,18 SMA

LOP 269,43 VP 3_1.716 GAP -_.61 AZP 89.83 TAL 243.9_ TAP

GP 79.01 7AL 166.26 ZiP 66.56 ETS 348.53 ZAE 15/.85 ETE

TC3 -.0063 OAu ._471

Re3 .3444 FAU .09850

FC3-1.6721 BSP 1693

8C3 .3445 FSP -697

140.97 ECC .23490 INC ,5889 Vl 30.004

34_.88 RCl 107.81APO 17A.07 V? 34.853

69.31 7AC 110.77 ETC 152.83 CLP -57.84

4.987 CPA 33.72 RAP 14.77 ECC I.fl806

INJ TIME PC) CST TIM INJ _ LiT INJ ? LC_NG

I 19 AO 1802.7 -71.22 45.93
13 36 34 4559.9 ?3.56 222.35

? 35 50 1543,0 -72.41 26.37

14 54 21 4294.8 24.7_ 202.45

3 38 40 1335.5 -25.62 9.21

0 53 4075.1 28.05 184.53

L_R_IT CETERMINATION ICCURACY

ST ?38.7 SR 278.1 SS 409.0

CRT .4730 CRS -.7156 CST -,9480

LSA 495.7 MSA 173.3 SsA 72.1

ELI 283.5 EL2 169.2 ALF 42.25

ARRIVAL CiTE HAY _3 1969

140.94 ECC .23_61 INC .7834 Vl 30.OD4

346.10 RCA 1OB.16 IPO 173.73 V2 34.844

76.81 7AC ID8.59 ETC 153.56 CLP -62.94

OLA -?.55 RAL 1.87 RAC 6568.9 VEL 13.188 PTH _.41 VHP 4.8_'I OPA 34._39 RAP 12.22 ECC 1.8652

L-I TIME INJ LAT INJ LON(; INJ RT AS( INJ AZMTH iNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2375,86 -23.13 51.96 _3_.99 106.81 1 25 47 1775.9 -2/3.61 44.2(]

$177.97 25.8_ _31.71 240.97 77.95 13 32 42 4578.0 ?3.90 _3.57

2117.30 -24.45 3_.50 238,54 107.75 2 41 38 1517.3 -21.79 24.71
49i1.77 _7.17 211._0 240.63 77.04 14 50 48 431|.$ 25.1_ _03.6(1

]91_,L:_ -_8.O2 15.56 737.17 110.43 3 43 44 1312.? -24.98 7.70

4689.63 30.83 193.87 _39.57 74.45 15 58 4 4089.6 28.39 185.57

MI0-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 543.1 S6R 639,4 SG3 235.5 ST 266.0 SR 210.0 SS 434.8

R_T -.4082 RRF -.7643 RTF .4808 CRT .4257 CR5 -.6795 CST -.9480

7:_8 838.9 R"d3 .1285 R13 -,7758 LSA 52?.7 MSA 173.7 $$I 72.1

5Gl 710.4 SG_ 446.3 THA I_4,05 ELI 291.0 EL? 173.7 ALF 30.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69

LAUNCH CATE MAR 8 1969

HEL IC(ENTRI C CONIC

RL |4_.50 LAL ,00

RP ]{38,7d LAP -.95

R( 77,194 GL -3.B8

PL AN? TC_CENTR I C CONIC

C3 51 ,674 VHL 7.1(48

LNCH AZMTH LNCH TIME

90.00 0 53 5

9_,00 l? 2 3?

_00.00 Z 12 54

100.00 13 25 24

110.00 3 17 ]8
1 | 0.f.]0 14 37 3

FLIGHT TIME 78.00 ARRIVAL CAT[ HA_" 25 1969

OI STANCf 259.718

LOL 167.25 VL 29.076 GAL -12.97 AZL 90.38 HCA J05.34 SMA 140.83 [CC .23046 INC .9824 Vl 30.004

LOP 272.59 VP 38.704 GAP -2,61_ AZP 83.74 TAL 243.84 TAP 349.18 RE4 108.42 4PO 173.36 v2 34.835

CP 30.30 74L 166.00 Z4P 71.25 ETS 35(1.92 Z4E 150.94 ETE 84.27 74( 106.43 ETC 154.39 CLP -68.14

CLA -3.27 RAL 2.2('} RAG 6568.9 VEL 13,154 PTH 2.40 VHP 4.707 OPA 34.38 RAP 9.60 ECC 1.8S04

L-I T[ME INJ LAT [NJ LONG INJ RT ASC INJ ATMTH [NJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

2343,13 -22.59 50.19 238.84 107.54 I 32 ]4 1749.1 -19.38 42.49

5196.17 26.07 232.98 241.34 78.54 13 23 8 4596.2 24.23 224.80

2091.66 -23.31 30.79 238.37 108.50 2 47 46 1491.7 -21.16 23.07

4928.87 27.43 213.01 241.0_' 77.63 14 47 33 4328.9 25.45 204.76

1888.99 -27.46 13.99 236.95 111.Z! 3 43 7 1289.0 -24.33 6.22

4704.30 31.10 194.93 240.00 75.03 15 55 33 4104.3 28.73 186.53

C_IFFERENTI4L CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE -.3131 TRA -.6815 TC3 -.0594 8AU .2630 S.C,T 604.6 S6R 670,8 $63 248.4 ST 298.2 SR 190.9 SS 460.4

ROE -.1350 RRA .4578 RC3 .3760 FAU .|0271 RRT -.5084 RRF -.7909 RTF .§842 CRT .3664 CRS -.6301 CST -.9489

FCE-1.3685 FRA-I.2253 FC3-1.7207 BSP 1941 $60 903.1 R23 .1390 RI3 -.P,068 LSA 554.0 HSA 172.9 SSA 22.0

ODE .3689 BRA .8210 8C3 .3807 F$P -741 SGI 786.3 ,S_ 444.2 THA 1_9._ ELI 310.2 EL_ 170.8 ALF 19.24

LAUNCH DATE MAR 8 1969 FLIGHT TIME 80.00 ARRIVAL OATE NAY 27 1969

HELIOCENTRIC CONIC

RL 148.50 LAL .00

RP 108.81 LAP -1.13

RC 79.493 GL -4.73

PL4NE TC'_ENTRI C CONIC

C) 50.810 VHL 7.12/3
LNCH AZMTH LN_H TIME

90.00 1 0 L:_
90,00 11 58 54

100.00 2 19 5(3

100.00 13 22 7

]10.00 3 23 47

110.00 14 34 40

0ISTAN(E 236.147

LCL 167.25 VL 29.063 GAL -12.83 AZrL 91.19 H(A 108.50 ]HA 140.78 ECC .22842 INC I .1876 Vl 30.004

L(_° 275.76 VP 38.687 GAP -1.46 AZP 89.62 7AL 243.6_ TAP 352.13 RCA 108.62 APO 172.93 V2 34.817

GP 31.53 ZAL 165.62 ZAP 75.91 ETS 353.41 ZAE 149.69 ETE 91.44 ZAC 104.27 ETC 15S.31 CLP -73.40

0LA -4.00 RAL _.66 RAO 6568.9 VEL 13.121 PTH 2.40 VHP 4.617 OPA 34.60 RAP 6.98 ECC I .8362
L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZ_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2322.21 -LP].03 48.42 438.78 108.26 1 39 4 17_.2 -19.33 40.78

5214.69 26.32 234.29 241.81 79.15 13 25 49 4614.7 24.55 226.06

2065.86 -23.34 29.08 238.Z9 109.12 2 54 16 1465.9 -20.50 21.44

4946._8 27.68 214.24 441.51 78._ 14 44 34 4346.3 45.77 205.96

1865.67 -26.87 1_,4_ 2_6.83 111,97 3 54 53 1265.7 -23.65 4.74

4719.24 31.35 196.0_ 240.53 75.6_ 15 33 19 4119.2 _9.06 187;57

MI0-COURS_ EXECUTION ACCURACY ClefT OETER_INATION ACCURACY

SGT 681.9 _ 700.4 SG3 259.0 57 336.1 SR 171 .P SS 484.7

RRT -.59_'_0 _ -._1_4 Rtr .6671 CRT .2919 CRS -.5637 CST -.9506

SGO 977.5 R_3 .1468 R13 -.83_5 LSA 589.7 MSA 170.9 SSA 22.0

S_1 872._ S_2 441 .3 THA 133.71 ELI 341.0 EL2 162,0 ALF 11 .00

CIFFERENTIAL CCRRECTICNS

TOE -.354I TRA -.7398 TC3 -.1189 8AU ,_876

ROE -.1612 RRA .4611 RC3 .4064 FAU .10587

F02-1.4620 FRA-I._354 FC3-1.B0_8 BSP 222_

BOE .38_0 ORA .8717 BC3 .4_35 FSP -783

L*UNCH C4TE MAR 8 1363 FL[GHT TIME 82,00 ARRIVAL DATE MAY 29 1969

HELIOCENTRIC CONIC

RL 148.50 L4L .00

RP 108.83 LAP -1.30

RE 81.813 GL -5.62

PL4NETCWCENTRIC CONIC

C3 49.973 VHL 7.069

LNCM AIMTH LNCH TIME

_1.00 1 8 6

90.00 11 55 28

lOO.O0 Z 27 13

100.00 13 19 2

I10.00 3 30 21

110.00 14 32 24

DISTANCE 242.535

LOt. 167.25 VL 29.042 CAL -12.69 AZL 91.40 HCA 111.67 $M4

LOP 278.92 VP 38.665 GAP -,93 AZP 89.48 T_L 243.29 TAP
GP 32.70 ZAL 165.13 ZAP _0.47 ETS 356.00 7AE 148.14 ETE

140.60 £CC .22647 INC 1.400Z Vl 30.004

334,96 RCA I08.7S APO 172.44 VZ 34.820

98.15 ZAC 102.16 ETC 156.26 CLP -78.66

CLA -4.74 RAL 3.19 RA0 6568.8 VEL 13.089 PTH ?.39 VHP 4.559 OPA 34.76

L-I TIME INJ L_T INJ LON6 INJ RT ASC INJ _I'M7H INJ TIME PO CST TIM

2294.85 -21.43 46.63 2_8.81 108.96 1 46 21 1694.P

5233.78 26.55 235.63 24_.38 79.78 13 22 4? 4633.8

?039.64 -Z_.74 27.37 _38.31 109.94 3 1 1_ 1439.6
4964._ 27.9_ _15.§_ _4_.09 78.86 14 41 46 4364.2

1841.99 -26.26 10.86 236.80 112.71 4 1 3 1242.0

4734.64 31.61 197.15 241,15 76.25 15 51 lfl 4134.6
CIrFERENTIAL CORR[CTIONS

TCE -.4022 TR4 -.P,012 TC3 -.1843 8AU .3151

RC£ -.I773 RR4 .4590 RC3 .4347 FAU .10765

FCE-1.5387 FRA-I.]?I7 FC3-1.8650 BSP _5_0

_CE .42_ (3RA .9734 8C3 .4717 FSP -809

MID-COURSE EXECUTION ACCURACY

S_T 773.8 SGR 725.9 5(;3 _66._

RRT -.6577 RRF -.8317 RTF .7307

S_ 1061.0 R'Z3 .1538 R13 -.8§_7

$61 966.5 $62 437.8 THA 137.78

_AP 4.40 ECC 1.8224

INJ 2 LAT INJ 2 LONG

-18.65 39.06

?4,87 2?7.37
-19.82 19.79

_6.10 707.19

-22.95 3._6
?9.40 188.64

ORBIT DETERMINATION ACCURACY
ST _80,2 SR 153.7 SS 506.0

CRT .2010 CR5 -.4787 CST -.9529

LSA 628.9 MSA 167.8 5SA 21.9

ELI 381.7 EL2 150.0 ALF 5.50

LAUNCH GATE MAR B 1969 FLIGHT TIME 84.00 ARRIVAL OATE MAY 31 1369

HELIOCENTRIC CONIC

RL 148.50 LAL .OO

RP 108.85 LAP -1.47

RC 84.153 GL -6.57

PL4NETL"_ENTRIC CONIC

c3 49.163 VHL 7.017

LNCH 47MTH LNCH TIME

_l.O0 I 16 ?1

_0.00 11 _? 8

100.00 2 35 5

100.00 13 16 4

110.00 3 37

110.00 14 30 17

DISTANCE 248.883

LOL 167.25 VL 29,015 GAL -12.55 AZL 91.62 H_A 114.83 5NA

LOP 787.08 VP _.638 GAP -.43 AZP 89.3_ TAL 24_.85 TAP
GP 33.81 ZAL 164._ ZAP 84.90 ETS 358.66 ?AE 146,34 ETE

140.36 ECC .2_460 INC 1.6724 Vl 30.004

357.68 RCA 108.84 APO 171.89 V? 34.813

104.27 _AC 100.15 ETC 157.73 CLP -83._6

OLA -5.51 RAL 3.81 RAD 6568.8 VEL 13,.D59 PTH 2.38 VHP 4.529 0PA 34.88 RAP I .33 ECC 1.8031
L-I TIME INJ LAT INJ LON6 INJ RT AS( INJ A]'MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

?266.74 -_O.BO 44,8J 238.94 10_.66 i 54 7 1666.7 -17.93 37.31

5253.74 ?6.79 _37.05 _4_.04 _O.46 13 19 41 4653.7 75.19 228.74

2012.73 -22.11 _5.62 238,,43 110.65 3 8 38 1417.7 -19.10 18.11

4982.98 28.16 216.86 242'.77 79.53 14 39 7 4383.0 26.43 208.49

1817.74 -2S.61 9.27 236.88 113.45 4 7 40 1217.7 -22.22 1.76

4750,74 31.86 198.34 241.87 76.91 15 49 ?7 4150.7 23.73 189.77

ORBIT CETERMINATION ACCURACY

ST 429.8 SR 136.6 SS 577.1

CRT .0780 CR5 -.3583 CST -.9555

LSA 673.7 M54 163.8 SSA 71.7

ELI 429.9 EL2 136.1 4LF 1.58

CIFFERENTI4L CORRECTIONS

TCE -.4568 TRA -.8638 TC3 -.2547 BAU .3455

RCE -,0335 RRA .4530 RC3 .4601 rAU .10840

FCE-1,6056 FR4-I.1923 FC3-I.9(]_N] _SP 2874

BeE ,4663 ORb .9754 8C3 .5257 FSP -834

MID-COURSE EXECUTION ACCURACY

SC,T 877.1 5GR 748.7 SG3 271.1

RRT -.7085 RRF -.8476 RTF .7770

S(;B 1153.2 R23 .1603 R13 -.8691

S61 1068.5 S(,2 433.7 THA 141.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4, 1968-69

LAUNCM gATE MAR 8 196 (} fLIgHT TIE 86,0_) ARRIVAL _ATE JUN _ I969

HE L I_C_C_C_C_C_EN TR I C CON[C

RL 148,50 LAL .DO

RP 1(]8.87 LAP -1 .64

RC 86.508 GL -7.57

PLANE TOCENTRI C CON[C

C3 48.380 VML 6.956 CLA

LNO.4 A?MTM LNCH TIE L-I TIME INJ LAT

90.00 I 25 IZ Z237.58 -L_.IZ

90.00 11 48 50 5274.87 27,02

IO0.00 Z 45 33 1984.B4 -Zl.43

100.00 13 13 10 5002.85 28.40

110.00 3 44 56 1792.64 -24.92

|1_.00 14 28 16 4767.81 12,1_

DIFFERENTIAL CORR£C TION5

TCE -.51._4 TRA -,9264 TC)-.1279 8AU .3773

ROE -.(]60! RRA .4411 RC) ,4824 FAU .I0775

FOE-1.6542 FRA-I,1423 FC3-1.9282 8SP 322)

e_OE .5219 BRA I ,0261 8C3 .5833 FSP -841

OlSTAN(E 255. 193

LOt- 167.25 VL 28.982 GAL -12.41 A}'L 91.86 MCA 117.99 ,_A

LOP 285.25 VP 38.608 CAP ,05 AlP 89.13 TAL 242,31 TAP

GP )4.87 ZAL 163.60 ZAP 89,15 ETS 1.40 ZAE 144,36 ETE

140.(]8 ECC ,22278 tNC I ._562 V] 30.004

• 29 RCA I(]8./'_7 APO 171 ._9 V2 34.(']07

109.75 ZAC 98.26 ETC 158.18 CLP -_.91_

-6.31 RAL 4.50 RAg 6568.8 VEL 13.029 PTM 2.38 VHP 4._28 CPA 35.01 RAP )59.60 ECC 1.7962

INJ LON6 IN./ RT AS( INJ A2_MTH INJ TIE PO CST TIM INJ 2 LAT INJ _ LONG

42.94 _39.17 110.36 2 2 29 1637.6 -17.17 35,5J

2)8.55 243.81 81,18 1) 16 45 4674.9 25.52 Z_E'3.Zt_

_._.8._ 2)8,64 111.36 ,,I 16 )7 13,84.@ -18.34 16.40

218.29 243.55 80.25 14 36 33 4402.8 26.76 2G9.87

7.64 237.04 114.J9 4 14 49 1192.6 -21.45 .2g

199.60 242.71 77.62 15 47 44 4167.8 30.08 190.91q

MIC-COUR.E EY_CUTION ACCURACY ORBIT CETERMINATION ACCURAC Y

56T 989.9 S_ 765.8 S_3 272,5 ST 485.4 S,Q 122.0 SS 545.4

RRT -.7462 _ -.8606 RTF .811D CRT -,0745 CRS -.2037 CST -.95t_I

•_ 1251 .5 _"_ .1676 R13 -.8.q14 LSA 722.6 MSa 159.1 SSA ZI .5

S6I 1175.6 ,_32 429.] THA 144.59 ELI 485.5 EL2 lZl.6 ALF 178.H6

LAUNCH DATE MAR 8 1969 FLIGHT TIME 88.(](] ARRIVAl_ gATE JUN 4 1969

HEl_ IO(:ENTRI ( CONIC

RL 148.50 LAL .00

I(]8.89 LAP -I ._0

RC 8.8.877 GL -8.6_

PLAME TO(ENTRIC CONIC
C3 47._9 V.W_L 6.9OJ

LNCH A2'MTH LN(H TIE

_.0() I 34 46

90.00 11 45 28

100.610 2 52 41

100.00 13 I0 14

110.00 3 53 7

110.00 14 26 18

01STANCE 261.465

LCL 167.25 VL 28.944 GAL -12.26 AZL 9_.10 HCA 121 .14 SMA 139.75 ECC .22102 INC 2.i039 VI )0.004

LOP 288,41 VP _.574 GAP ,51 AZP 88.91 TAL 241.67 TAP 2.8_ RCA 108.87 AF_C) 170.64 './2 34.802

GP 35,B9 ZAL 162.95 ZAP 93.17 ETS 4.20 2AE 142.23 ETE 114.59 7AC 96.52 ETC 159.618 CLP -9).9J

DL4 -7,J4 R/4L $.2Jg R,&D 65_,_/ VEL J3,_(30 PTH 2,37 VHP 4,552 DP,_ 35,J6 RAP 357,44 ECC _.7,_3_q
L-[ TIME IN./ LAT INJ LONG INJ RT A_C |NJ A£-'MTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

2L:'07.02 -19.38 41.00 239._0 111,05 2 11 33 1607.0 -16,35 33.64

5297.61 27,24 240.18 244,68 81.96 13 13 46 4697.6 25,85 231.79

1955.64 -L_.69 21.97 238.95 112.07 3 25 17 1155,6 -17.52 L4.61
5024.22 28,63 219.83 244.A5 81.03 14 33 58 4424,2 27.10 _11.37

1766.43 -24.18 5.97 237.31 114.93 4 22 33 1166.4 -20,6_ 358.64

4786.19 )2.38 _)0,97 243.66 78.),9 15 46 4 4186.2 )0.44 192.2'9

ORBIT _ETERMINATIC'_ ACCUR_C¢
ST 546.9 SR 1161i9 S5 563_2

CR1 -.2679 CRS .0008 CST -.96618

LSA 777.5 MSA 153,9 SSA 21.2

ELI 547.7 EL2 106.6 ALF |76.77

DIFFERENTIAl. CORRECTIONS ......... MID_CO/__.SE EXECUTION ACCURACY
TDE -.5_6_ TRA -.9876 TC3 -.4039 BAU .4103 S_T 1109,5 5GR 779.3 5_3 271.5

R_E -.61261 RRA .4251 RE) .5021 FAU .10610 RRT -,7746 RRF -.8721RTF .83_

FDE-1.6913 FRA-I,0791 FC3-1.9285 BSP 3603 $68 1355.8 R"Z3 .175fi R!) -.8911

8DE .5874 BR_ 1.0752 BE3 .6444 FSP -845 ,_i 1287,6 $62 424.6 THA 147.49

LAUNCH 0_TE MAR 8 1969 FLIGHT TIME 90.00 ARRIVAL gATE JUN 6 i969

MEI.IC_ENTRI£ CONIC 0ISTANCE 267.703

RL 148.50 L_L -00 l.OL 167.25 Vl_ 28.901 GAL -12.II AZL 92.37 MCA 124.30 SMA

RP |08.!'._ LAP -1.96 LOP 291.57 VP )8.538 GAP .94 AZP 88.66 TAL 240.95 TAP

RE 91.256 ¢L -9.82 GP 36.89 7AL 161.99 TAP 96.93 ETS 7.06 ?AE 140.03 ETE

PLANETC_ENTRIC CONIC

C3 46.9J6 VHL 6.856) DLA -8.04 RAL 6.15 RAO 6568._ VEL 12.972 PTH 2.37 VHP

LNCH AIMTM LNCH TIME L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 I 45 11 2174.65 -18,58 38.97 239,94 111.76

90.00 II 41 58 5322.43 27.47 241.96 245.69 82.83

100.00 3 2 38 1924,76 -19.89 20.03 239,38 112.79

100.610 13 7 12 5047.56 28.87 221.53 24§.48 81.89

II0.00 4 2 Z 1738.81 -23.38 4.23 237.69 115.68

110.00 14 24 18 4806.27 32.64 202.48 244.75 79.25

0IFFERENTIAL CORRECTIONS MID-COURS_ EXECUTION ACCURACY

TOE -,6625 TRA-I,046_ T(} -.4815 BAU ,,4439 S6T 1_34,2 ,._,R 788.4 Sty3 267.9
RCE .OOSO RRA ,4047 Re3 .5186 FAU .10344 RRT -.7959 g'_ -.8823 RTF ,8543

rOE-t.7160 FRA-I,O037 FC3-1.9(187 BSP 3996 SGB 1464.5 R_3 ,1845 R13 -.8986

8oE ,6625 8RA 1.1217 8C3 .7076 FSP -841 5,61 1403,0 SG2 419.9 THA 150.10

139.39 EC( .21930 INC 2.3687 vl 30.0_4

5.25 RCA 108.82 APO 169.96 V2 34.79?

118.81 _A( 94.94 ET( 159.90 _LP -98.6_

4.600 CPA 35,38 RAP 355.45 ECC 1.7721

INJ TIME PO CST TIM IN_ 2 LAT INJ 2 LONG

2 21 25 1574.7 -15.46 31.68

13 JO 41 4722.4 26.19 233.5_

3 34 43 1324,8 -16,63 12.75

14 31 19 4447.6 27,45 213.O2

4 )I 6) i138._ -19.73 356.99

)5 44 24 4206.) 30.82 193.74

ORBIT OETERMINATIC_ aCCURACY

ST 614.6 SR 105.0 SS 580.3

CRT -.4856 6RS .24)9 (ST -.9614

LSA 838.9 MSA 148.5 SSA _0.9

ELI 616.8 EL2 91.4 ALF 175.I5

LAUNCH DATE MAR 8 1969 FLI(,MT TIME 92.00 ARRIVAl_ CATE JUN 8 1969

HELIOCENTRIC CONIC DISTANCE 273.907

RL 148.50 LAL .0f] l_OL 167.25 VL 28.854 6AL -11.95 AZL 92.65 HCA 127.45 5MA

RP 108.92 LAP -2.11 LOP 294.73 VP _.499 GAP I:_6 AZP 88.39 TAL 240.14 TAP

RC 93.644 GL -11.08 GP 37.91 ZAL 160.89 ZAP 100.4! ETS 9.98 2AE 137,77 ETE

PLAMETC_F.ENTRIC CONIC

C3 46.253 VHL 6.801DLA -9.00 RAL

LNCH AIMTH LNCH TIME L-I TIME

90.PD J 56 36 2J4D.DJ

90.00 II 38 15 5349.95
100.00 3 13 )3 1891.77

100.061 13 3 57 5073.41

110.6161 4 11 47 1709,41

110.00 14 22 12 4828.53

DIFFERENTIAl_ CORRECTIONS

TDE -.7453 TRA-I.IO0) TC3 -.5590 8AU .4767

ROE .61412 RRA .3786 RC3 .5309 FAU ,09969
FDE-I.7249 FRA -.9135 FC3-1.8659 BSP 4373

6DE .7465 8RA 1.1636 8C3 .7709 FSP -821

139.00 ECC ,21763 INC 2.6540 Vl 3Od:04

7.60 RCA 108.75 APO 169.24 V2 34.793

122.46 7AC 93.54 ETC 160.64 Cl_P-IO3.24

7.11 RAD 6568.7 VEL 12.947 PTH 2.36 VHP 4.672 DPA 35.69 RAP 353.65 ECC 1.7612

INJ LAT INJ LONE INJ RT ASC INJ A2'WTH INJ TIME PO CST ?]M INJ _ LAT INJ 2 I_C,NG

-J7,69 36._J 24D.51 JJ_.4B 2 ]Z J6 1540.P -14.49 29.6P

27.68" 243.94 246.85 _3,_0 13 7 22 4749.9 26.54 235.46

-19.01 17.97 239,92 115,52 3 45 5 1291.8 -15.66 10.78

29.10 223,42 246.66 82,85 14 28 30 4473.4 27._I 214.8_

-22.50 2.40 238.18 116.44 4 40 17 1109.4 -18.77 355.25

32.91 204.16 246.00 80.21 15 42 40 4228.5 31,21 195.35

CR_IT DETERMINATION ACCURACY

ST 688.5 SR I05.2 SS 594.9

CRT -.6847 CRS .4_24 CST -.965H

LSA -.,'_4,5 MSA 143.[3 SSA _{3.4

ELI 69_.3 EL_ 76.2 ALF ]7].96

MID-COURSE EXECUTION ACCURACY

567 1361.3 SGR 791,8 SG3 261.5

RRT -.8108 RRf -.8908 RTF .8673

S(,B 1574.8 R21 ,1952 R13 -.903_

S61 1519,1 SGZ 415.3 TMA 152.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69,

L4UNCH CATE MAR 8 Z969 FLIGHT TIME 94.00 ARRIVAL _ATE JUN 10 1969

HELIC(ENTRIC CONIC CISTANCE 200.079

RL 148.50 L4L .g0 LOL 167.75 VL ?8.004 GAL -11.79 41L 92.96 HCA 130.61 SMA

RP 108.93 L4P -2.25 LOP 297.09 VP 38.458 GAP 1.75 AZP 00.07 TAL 239.26 TAP

RE 96.038 GL -12.46 GP 30.96 ZAL 159.65 ZAP 103.59 ETS 12.96 7AE 135.49 ETE

PLANCTOCENTRIC CONIC

C3 45.656 VHL 6.757 CLA -10.05 R4L 8.17 RA0 6568,7 VEL 12.924 PTH 2.36 VHP

LNCH 4ZMTH LNCM TIME L-I TIME INJ LAT INJ LON6 INJ RT AS(; INJ A_NTH

90.00 2 9 15 2102.56 -16.70 34.51 241,2? 113.20

90.00 I1 34 2 5380.05 27.89 246,18 248,17 84.90

100.00 3 25 37 1856.17 -18.02 15.79 240.6! 114.26

IDD.O0 13 0 21 5102.47 29.33 225.55 248.01 83.95

110.00 4 22 34 1677.83 -21,53 .46 230.81 117.22

110.00 14 19 54 4053.57 33.19 Z06.06 247.43 81.30

DIFFER[NTIAL CORRECTIONS MI0-COURS4E EXECUTION ACCURACY

T_E -.8369 TRA-1.1&95 TC3 -.6361 BAU .5096 _T 1490.8 56R 793.1 .563 253.7

ROE .0761 RRA .3494 RC3 .5409 FAU .09539 RRT -.822'0 RRF -,0991 RTF .8773

FOE-I.7283 FRA -.8201 rc3-J..a,O@8 BSP 4780 St_ 1688.7 Kv'd3 .2068 RJ3 -.90P,0

BOE .8404 BRA I.?DI5 8C3 .8350 FSP -El02 S_I 1637.9 $62 411.1 THA 154.67

138.57 ECC .21600 INC 2.9645 Vl 30.004

9.07 RCA 108.64 APO 168.50 v2 34.789

125.59 ZA( 92.30 ETC 161.29 CLP-107.57

4.767 OPA 36.13 RAP 352.00 ECC 1.7514

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2 44 17 1502.6 -13.42 27.37

13 3 43 4700.9 26.89 237.66

3 56 33 1256.2 -14.60 _.67

14 25 24 4502.5 20.10 216.93

4 50 32 1077.0 -17.71 353.41

15 40 47 4253.6 31.63 197.18

ORBIT CETERMINATION ACCURAC Y

ST 769.7 SR 113.1 SS 610.7
CRT -.8403 CRS .6874 CST -.9602

LSA 979.2 MSA 137.8 SSA 19.8

ELI 775.6 EL2 60.0 ALr 172.92

LAUNCH OATE MAR 8 1969 FLIGHT TIME 96.0(] ARRIVAL GATE JUN 12 1969

HELIOCENTRIC CONIC CISTANCE 286,720

RL 148.50 LAL .00 LO. 167.25 VL ?B.7_O GAL -11.62 AlL 93.31 KA 133.76 SMA 1_t.13 ECC .71441
RP 108.94 LAP -2.39 LOP 301.05 VP _.416 GAP ?.12 AZP 87.71 TAL 2_.31 TAP 12.07 RCA 108.51

RC 98.436 GL -13.99 GP 40.09 ZAL 158.25 ZAP 106.42 ETS 16.03 ZAE 133.18 ETE 120.26 74C 91.27
PLANETO(ENTRIC CONIC

C3 45.144 VHL 6.719 OLA -11.?! RAL 9.35 RAO 6568.7 VEL 12.904 PTH 2.35 VHP 4,886 0PA 36.72

LNCH AZMTH LN4ZH TIME L-I TIME INJ LAT INJ LONG INJ gT AS_ INJ A_4TH INJ TIME PO CST TIM

90.00 2 23 22 2061.60 -15.59 32.O2 242.10 113.94 2 57 44 1461.6

90.00 11 29 18 5416.15 28,08 248.75 249.69 _6,18 1_ 59 34 4016.1

100.00 3 39 5 1817.35 -16,92 13.43 241.47 115,01 4 9 22 1217.4

100,00 12 36 16 5135.63 29.54 _27.99 249.57 85.22 14 21 52 4535.6

110,00 4 34 34 1643.61 -?0.45 338.39 239.61 11@.01 5 I 57 1043.6

110.00 14 17 17 4B82.14 33.46 208.25 249.08 8_.57 15 38 39 4_82.I

CIFFERENTIaL cORRecTIONs
TOE -.9376 TRA-I.1921

ROE ,1109 RRA ,3157

FOE-I.7205 FRA -,7184

BO_ .9441 BRA 1.23349

MIO-COURSE EXECUTION ACCURACY

TO3 -.7107 B_U .5412 ,_T 1620.3 56R 790.0 $63 ?43.8

RC3 .5469 FAU .09033 RRT -.8_9_ RRF -.9065 RTF .8844
FC3-1,7323 BS,P 5166 568 IB02.6 W23 .L_200 RI3 -,9109

BE3 .0968 FSP -770 561 1755.9 56_ 407.4 THA 156.66

INC 3.3057 VI 30.004

APO 167.74 v2 34.787

ETC 161.83 CLP-111.69

R_P 350.50 ECC 1.7430
INJ 2 LAT INJ 2 LONG

-12.72 24.96
27.25 240.18

-13.41 6.40

28,5? 219.32

-|6.54 351.44

32.07 199.29

ORBIT DETERMINATION ACCURACY

ST 858.3 SR 127.2 SS 625.1

CRT -.9322 CRS .8265 CST -.9704

LSA 1060.9 MSA 133.? SSA 19.0

ELI 866.5 EL2 45.6 ALF 172.11

L_UNCH C4TE M4R 8 1969 FLIGHT TIME 90.00 ARRIVAL DATE JUN 14 1969

HELIOCENTRIC CONIC CISTANCE 292.332

RL 148.50 L_L .00 LOL 167.25 VL 20,693 GAL -11.44 AZL 93.68 HCA 136.91 S_WA

RP 108.94 LiP -2.52 LOP 304.22 VP 38.371 GAP 2.48 AZP 07.31 TAL 237.30 TAP

RC 100.837 GL -15.6_ GP 41.34 ?AL 156.68 ZAP 108.93 ETS 19.19 7AE I30.87 ETE

PL4NETOCENTRIC CONIC

C3 44.749 VHL 6.689 CLA -12.49 RAL 10.65 RAG 6568.7 VEL 12.889 PTH 2.35 VHP 5.030 0PA 37,49

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM

90.00 2 39 20 2016.29 -14.32 29.30 243.19 114.69 3 12 56 1416.3

90.00 11 23 45 5457.04 28.23 251.73 251.45 87.66 12 54 42 4857,0
100.00 3 54 16 1774,56 -15.67 10.87 242.53 115.78 4 23 50 1174.6

100.00 12 51 30 5174.01 29.73 230.03 251.37 06.71 14 17 44 4574,0

i10.00 4 48 2 1606.15 -19.24 356.16 240.60 118.82 5 14 48 1006.2

110,OO 14 14 13 4915.17 33.72 210.79 250.99 84.05 15 36 9 4315.2

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TCE-I.050I TR_-1.2275 TC3 -,78_4 BAU ,572_ 56T 1750.5 56R 785,7 563 _33.0

ROE .1481 RRA .2778 RC3 .5507 rAU ,08494 RRT -,8340 RRF -.913B RTF .8902

¢CE-1.7101 FRA -.6174 FC3-1.6432 BSP 5576 568 1918.8 R'23 .2338 R13 -.9133

BeE 1.0605 8R_ 1.2585 B43 .9565 FSP -740 561 1875.6 562 404.6 THA 158.42

137.66 ECC .21286 INC 3.6840 VI 30,004

14,70 RCA 108,36 APO 166.96 v? 34.785

130,52 7AC 90.20 ETC 162.27 CLP-115.59

RAP 349.09 ECC 1.7365

INJ 2 LAT INJ 2 LONG

-10.07 22.32

27,61 243.12

-12.O_ 3.92

_8.95 22_.II

-15.24 349.32

32.53 201,76

ORBIT 0ETERMINATION ACCURACY

ST 956.2 SR 148.1 SS 641.1

CRT -.9776 CRS ,9117 CST -.9726

LSA 1153.4 MSA 129.4 5SA 17.9

ELI 967.1 EL2 30.8 ALF 171.38

LALINCH O_TE MAR B 1969 FLIGHT TIME I00.00 ARRIVAL GATE JUN 16 1969

HELIOCENTRIC CONIC DISTANCE 798.417

RL 148.50 LAL .04] LOL 167.25 VL 2_.634 6AL -11.26 ATL 94.111.,ICA 140.06 SMA

RP 108.95 L_P -2.64 LOP }07.38 VP 38.326 GAP 2.02 AZP 86.85 TAL _36.22 TAP

137.18 ECC .21136 INC 4.1112 Vl 30.004

16.28 RCA 198.18 APO 166.17 v2 34.784
ETC 162,63 CLP-119.29RC 103.240 GL -17.56 GP 42.73 Z_L 154.89 7AP 111.O6 ETS _2.47 7AE 120.52 ErE 132.43 7AC 09.44

PLANE TOCENTRIC CONIC

C3 44,513 VHL 6.672 OLA -13.93 RAL 12,11 RAO 6568.7 VEL 1_,fl79 PTH 2.35 VHP 5.203 CPA 38.47 RAP 347.73 ECC 1.7326

LNCH 4ZMTH L_H TIME L-I TIME INJ LAT INJ LONG INJ RT A56 INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

90.00 2 57 36 1965.51 -12,05 26.29 244.55 115.45 3 30 ?2 1365.5 -9.32 19.39

90.00 ;1 17 4 5505.16 78.31 255._5 253.50 89.43 12 48 49 4905.2 27.93 246.60

100.00 4 11 35 17_6.82 -14.24 B.05 243.85 116.56 4 40 22 1126.8 -10,56 1.19

1430.00 12 45 46 5219.08 29.86 234.17 253.47 88.46 14 12 46 4619.1 29.32 225.41

110.OO 5 3 19 1564.79 -17.06 353.74 241.84 119.64 5 29 24 964,8 -13.78 347.O1

110.00 14 10 32 4953.88 33.96 _13.79 253.23 85.81 15 33 6 4353.9 33.00 204.68

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TCE-1.1768 TRA-1.2541 TC3 -.8493 BAU .6_20 56T 1080.7 56R 779.4 563 221,1 ST 1064,6 SR 174.9 $5 657.9

RCE .1873 RRA .2361 RC3 .5497 FAU .07915 RRT -,8361 _ -.9'_07 RTF ,8947 CRT -.9941 CRS .9504 CST -,9749

FOE-I.6953 FRA -.5156 FC3-1.5395 BSP 5909 568 2035.8 R23 .?484 RI3 -.9153 L5A 1257.0 MSA 126.7 SSA 16.6

BOE 1.1917 BR4 1.2762 BC3 J.0117 FSP -706 561 1995.5 562 403.0 THA 160.04 ELI 1078.6 EL2 10,6 ALr 170.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4 1968-69'

LAUNCH CATE HAR _1 1969

PIlL IOCEN TR ZC CONIC

RL 14_1.50 LAL .00

RP IOFI. 95 LAP -2.75

RC 105.64] GL -19.69

PLANC TOCENTR IC C(_4 ] C

C3 44.496 VHL 6.671

LNCH AZMTH LN(H TII_

90.00 3 18 51

90.00 11 8 50

100.O0 4 31 39

100,00 12 38 43

110.00 5 _ 54
110.013 14 § §_

FLIGHT TIE 102.00 ARRIV,IL C4TE JUN li4 t969

0ISTANCE _O4.475

LOt. 167.25 VL 28.573 G4L -1i .07 A?L 94.60 H(A 143.20 ,_4A 136.68 ICE .20991 INC 4.5976 V] 50.004

LOP 3i0.54 VP _.280 G4P 3.14 ATP 86.32 TAL 235.09 TAP 18.29 RCA 107.99 APO 165.37 V2 34.7P13

GP 44.3J Z4L 152.87 ZAP 112.82 [TS 25.89 ?AE 126.12 ETE 134.04 ?AC 88.68 [TC 162.92 CLP-122.t_

CLA-I5.55 R, 13.74RA065_.7 VCL_i2._79Pr, e.3_ V,P 5.408C_'A 39.67R.' 3463_ ECC17313
L-I T|I4E INJ LAT [NJ LONG INJ RT A,_ INJ A?MTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

1907.74 -11.14 22.92 246.26 116._0 3 50 39 1307.7 -7.53 16.10

5562.74 28.28 259.46 255.89 91.54 lZ 41 32 4962.7 28.19 250.79

1672.85 -12.57 4.91 245.52 117.34 4 59 ]2 1072.8 -8.81 358.14

5272.86 29.89 2_8.17 255.92 90.56 14 6 36 4672.9 29.65 229.37

1518.60 -16.29 351.09 243.40 120.48 5 46 12 918.6 -12.12 344.46

4999.87 34.1] 217._7 _55.85 87.92 15 29 18 4399.9 33.46 208.19

CIFFERCNTIAL CCRR[C T IONS

T0[-1.3205 TRA-1.2693 TC3 -.9083 BJdJ .6296
ROE .2275 RRA .1883 RE3 .5435 FAU .07290

rOE-I .6736 FRA -.4107 FC3-1.4184 (3SP 6372

_OE 1.3400 BRA 1.2832 BC3 1.0584 FSP -66_

LAUNCH CATE HAR 8 1969

HEL IOEENTRIC CONIC

RL 148.50 LAL .00

RP 108.95 LAP -2.86

RC 108.045 GL -_.ll

PLANE TOCENTR | C CONIC

C3 44. 789 VHL 6.692
LNCH AZMTH LN_H T_rlH_

90.00 3 44 3

90.00 I0 58 20

100.00 4 55 19

100.00 12 29 46

110.00 5 41 23

110.0(2 14 0 11

NI0-COLM,_ E_ECUTION ACCURACY _BIT 0ETER_INATIC_ ACCURACY

.%T 21308.8 SGq 769.5 SG3 207.7 ST 1184.5 SR 203.0 SS 674.2

RRT -.8347 RRF -.9266 RTF .8981 CRT -.9963 CRS .9823 CST -,9771
5(4_ 2151.2 R_3 ._6_9 RI3 -.9166 LS_ 1372.2 NSA 125.3 SSA 15.0

SGI _113.1 S_2 402.9 THA 161.58 ELI 1201.7 EL2 17.1 ALF 170.3i

FLIGHT TINE 104.00 ARRIVAL CATE JUN 213 1969

0lST_NCE _10;507

LCt. 167.25 VL 28.510 G_L -10.87 _21. 95.16 I'_ 146.35 5NA 136.18 gCC .L_9850
LOP 313.70 VP 38.233 GAP 3.45 AZP 85.70 TAL 233.90 r_P 20.25 RC_ 107.78

GP 46.14 ?AL 150.56 ZAP 114.16 [TS _9.49 ZAE 123.63 ETE 135.41 ?AC 87.95

OLA -17.40 RAL 15.58 RAO 6568.7 V_L 12.890 PTH 2.35 Vl-iP 5.655 0PA 41 .12

L-I TINE INJ LAT tNJ L_ INJ RT A.SC INJ A2'NTH INJ TIME PO CST TIN

1840.77 -9.10 19.05 248.43 116.93 4 14 44 1240.8

5633.00 28.04 264.58 258.68 94.10 12 32 13 5033.0
1610,86 -10.61 1,35 247.63 118.11 5 22 10 1010.9

5338.17 29.74 243.O2 258.80 93,11 13 58 44 4738.2

1466.48 -14.46 348.|5 _45.58 121.32 6 5 50 866.5

5055.29 34.18 LP'_I.70 258.96 gO.4B 15 24 26 4455.3

ClFFER_NTIAL C_CTION5
T0£-1.4886 TRA-1.2727 T(3 -.9578 B_U .6561

ROE .2714 RRA .1358 RC3 .5323 r4U .06652

r0£-1.6528 rRA -.3109 FC3-1.2858 BSP 6785

8OE 1.5131 _RA 1.2799 8C3 1.0958 FSP -621

IN( 5.1611 VI 30.004
APO 164.57 V2 34.783

ETC 163.1_ CLP-126._0

RAP 344.88 ECC 1.7371

INJ 2 LAT INJ 2 LONG

-5.41 12.31

28.32 255.93
-6.77 354.67

Z9.86 Z34.21

-10.21 341.63

33.87 212.47

ORBIT 0£'rERNINATION ACCURACY

ST 1320.2 SR 236,2 SS 693.0

CRT -.9925 CRS .9939 CST -.9794

LSA 1504.4 H5_ 125.4 SSA 13.3

ELI 1340.9 EL2 28.5 ALF 169,93

NI0-COUR_" EXECUTION ACCURACY

S6T 213_.1 SGR 759.2 SG3 194.0

RRT -.8_08 RRF -.9320 RTT .5015

2_68.9 R23 .2785 RI3 -.9183

S_I L_32.5 SG2 404.8 THA 162.99

LIUNCH C_ T£ N_R _ 1969 FLIGHT TIN( 106.00 _RRIVAL DA T[ JUN 22 1969

HELIOCENTRIC CONIC OISTAN(E 3t6.515

RL 148.50 LAL .DO LOt. !67.25 VL 28.445 G4L -I0.67 aZL 95,_3 HCA 149.49 5N& 135,66 ECC .20714 INC 5._259 vi 30.004

RP 108.94 LAP -2.95 LOP 316.87 VP 38.186 GAP 3.75 47P 84.98 TAL 23_.66 TAP 22.15 RCA 107.56 4PO 163.77 V2 34.7_4

RC 110.446 GL -24.87 GP 48.26 24L 147.90 ZAP 115.04 [TS 33.50 ?AE 121.02 [TE 136.61 2AC 87.20 ETC 163.3_ CLP-129.48

PL4NETOCENTRIC CONIC

C3 45.52_ VHL 6.747 CLA -19.52 RAL 17.69 RAO 6568.7 V£L 12,919 PTH 2.35 VHP 5.955 0PA 42.83 R_P 343.19 ECE 1.7493

LNCH AZMTH LNCH TII_ L-I TIM[ INJ LAT INJ LOI_ INJ RT A_:_ INJ A_tTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

90.00 4 14 44 1761.07 -6.61 14.52 251.26 1t7.60 4 44 6 1161.1 -2.86 7.84

90.00 10 44 28 57_0.93 27.45 270.95 261.93 97.23 12 19 49 51_3.9 28.17 262.35

IDO.O0 5 23 51 1538.06 -8.25 3_7.24 2_0.37 118.83 5 49 29 938.1 -4.34 350.64

10(3.00 12 17 59 5419.17 29._0 249.01 262.18 96.23 13 48 18 4819.2 29.83 240.25

110.00 6 5 43 1406.86 -12.33 344.85 247.93 122.14 6 29 10 806.9 -8.00 338.43

llO.O0 13 52 40 5123.14 34,01 226.99 262.66 93,61 15 18 3 4523.1 34.14 2"17.75

OIFFERIENTI4L CORR[CTION5 NI0-C._I,M,_ [X[CUTION ACCURACY ORI_IT DETERNINATION ACCURACY

TOE-I.6868 TRA-I.2593 TC3 -.9919 BAU .6794 SGT L_'_65.1 SGR 744.4 5G3 179.1 ST 1472.8 SR 270.1 SS 711._

ROE .3162 RRA .0747 RC3 .5120 rAu .05976 RRT -.8_0 RRF -.9355 RTF .9046 CRT -.9863 CRS .9985 CSi -.9_16

r0E-1.626_1FRA -.2111 FC3-1.1364 BSP 7164 ._ 2584.2 R23 .2927 R13 -.9199 LSA 1653,0 HSA 127.0 SSA 11.5

8DE 1.7162 _qA 1.2615 BE3 i.1i62 F._P -572 SGI 2_48.9 _2 408.8 THA 164.40 ELI 1496,7 EL2 43.8 4LF 169.74

LAUNCH 0ATE NAR 8 1969 FLIGHT TINE 108.00 ARRIV4L 0ATE JUN 24 1969

/-_LIOCENTRI( CONIC

RL 148.50 LAL ._0

RP 108.94 LAP -3.04

RE 112.844 GL -28.04

PLAN_TOC_NTR|C CONIC
C3 46.933 VHL 6.851

LNrJ4 AZMTH LN_H TINE

90,00 4 53 _J

90.00 I0 25 3

100.00 5 59 25

IDO.O0 12 I 58

110.00 6 35 14

110.00 13 42 38

OIS_K[ 322.499

LOt. 167.25 VL 28.379 GAL -10.45 AZL 96.63 _._A 152,63 ,9_A
LOP 320.03 VP _.1_ GAP 4.03 AZP 84.11 TAL 231.38 TAP

GP 50.73 ?AL 144.83 ZAP 113.44 ETS 37.38 ZAC 118,22 El£

135.15 ECC .20583 INC 6.6272 Vl 30.004
24,00 RCA 107.33 APO 162.97 v2 34t7_6

137.73 ?kC 86.37 ETC 163.66 CLP-132.74

0LA -21.97 8AL 219.13 R_0 6568.8 VEL 12.973 PTH 2.37 VHP 6.327 0PA 44.82 RAP 341.15 ECC 1.7724

L-] T|NE INJ LAT INJ LONG |NJ RT AS_ INJ A2'NTH INJ TII_ PO (ST TIN INJ 2 LAT [NJ 2 LONG
1662.07 -3.46 8.95 255.03 118.12 5 21 21 1062.1 .33 2.32

3835.19 26.21 279,08 265.67 101.12 12 2 18 5235.2 27.48 270.64

1449.82 -5.32 35_,33 254.01 119.46 6 23 34 849.8 1.35 345.78

55LP'Z.67 28.50 256.52 266.11 1190.07 13 34 1 4922,7 29.39 247.89

1337.51 -9.79 341.09 251.28 122.92 6 57 32 737.5 -5.38 334.76

5207.75 33.46 233.53 267.03 97.44 15 9 26 4607.7 34,13 224,35

NI0-COURSIE E_CUTION ACCURAC_ C_BIT DETERHINATION ACCURACY
_T 2393.8 _ 727.1 S_3 163.8 ST 1647.8 SR 304.0 SS 732,7

RRT -.8080 RRIr -.9363 RTF .9087 CRT -.9797 CRS .9992 csr -.9840

S_ 2501.8 R23 .3040 RI3 -.9225 LSA 1824.1 HSA 129,8 55_ 9.6

5G1 2467.0 SG2 415.7 THA 165.80 ELI 1674.5 EL2 60,0 _LF 169.74

O|FFER_NT|AL CCRK_CTION_
TDE-J.9292 TR4-1.2264 TC3-1.0070 8/W .?006

ROE .3627 _A .0051R(3 ,48L_'_ FAU ,05292

FOE-1.6013 FR_ -.1177 rE3 -.9_62 85P 7572

BOE 1.9630 _RA 1.2264 BE3 1.1165 FSP -524
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-69J

LAONCH CATE MAR 8 196_ FLIGHT TIN{: 1|0.00 ARRrVAL C4TE JUN 86 |969

PEL]OCENTRIC CONIC CISTANCE 328.457

RL 148.50 L4L .00 LC¢ 167.25 VL 28.312 GAL -10.Z] A?L 97.62 H(.A 155.76 .5_A
RP |08.93 LAP -].18 LOP 323.20 VP 38.091 GAP 4.30 A?P 83.05 TAL 83{],05 TAP

RC 115.239 GL -31,71GP 53.63 ZAL 141.86 ZAP 115.29 £TS 41.79 ZAE 115,15 £T£
PLANE T(XENTRIC CONIC

C3 49.373 VHL 7.027 CLA -_4.78 RAL

LNCH ATNTH LN_H TIF4_ L-I TIM[

90.OO 5 46 56 1527.5B

90.00 9 54 43 706.99

1130.OO 6 46 13 1336.16

1170.O0 11 38 7 5661.68

110.OO 7 1Z 11 1?54.7Z

110.00 13 28 38 5315.89

CIFFERiENTIAL COllECTIONS

TcE-Z.Z3Z9 TRA-I.J66Z TC3 -.9943 BAU .7173

ROE .4055 RRA -.O772 RE3 .4384 KAU .04589

FOE-1.5735 FRA -.OL_y_ re3 -.8047 B,f__ 7984

BCE 2.2694 BRA 1,1688 e(3 1.0866 FSP -475

134.63 ECC .20458 INC 7.6183 v! 30.904

Z5,81RC4 107.08 4PO 162.17 v2 34.789

1_.89 Z4C 85.37 ETC 164.09 CLP-136.09

23.01 RAC 6568.8 VEL 13.067 PTH 8.38 VHP 6,803 CPA 47.08 RAP 338.55 ECC 1.8186

IN! LAT |NJ LONG IN! RT A_ IN! A;PMTH IN! TIE PO (ST TZH IN! 2 LAT IN! 2 LONG

.88 J.44 260.32 118.30 6 12 83 927.6 4.66 354.80

23.64 312.17 269,73 106.06 10 6 3{9 J07.0 85.68 304.06

-1.48 346.07 259,01 119.86 7 B 29 736.2 8.50 339.55

26.25 266.3,4 270.53 104.84 J3 12 29 5061.7 88,03 857.99

-6.70 336.67 255.78 123.60 7 33 6 654.7 -8.83 330.43

32.20 241.72 272.16 102.13 14 57 14 4715.9 33.54 838.74
HJC-COUR,e'_ EX[CUTION A(CLMAC_ CRS|T OETERNINATION ACCUR4CY

SGT 2522.8 S_ 702.6 SG3 147.8 ST 1848.1 SR 331.8 SS 754.4

RRT -.7843 RRF °.9312 RTF ,9139 CRT -.9723 CRS .9972 CST -.9865
S_ 2618.8 R_3 .3115 813 -.9_61 LSA 2019.1 MS4 133,7 SSA 7.8

._1 2584.0 .._ 425.5 THA 167.33 ELI 1876,1 EL2 76.4 4LF 170.08

LAUNCH OATE NAR B 1969 FLIGHT TINE 112.00 ARRIV4L CATE JUN 28 1969

INC 8,8834 v! 30.004

APO 161.38 V? 34.798

ETC 164,86 CLP-139.7!

RAP 335.06 ECC 1.8805
INJ RT A,_C INJ A_TH INJ TIM[: PO CST TIM INJ 8 LATINJ 2 LONG

269.19 116.83 7 48 13 658,7 12.94 339.38

_72.57 113.37 8 58 56 415.8 19.49 384.58

266.47 119.60 8 16 10 563.1 8.88 329.96

874.86 111.02 12 33 4 5274.6 24.42 272.77

_,04 124.09 8 19 52 550.8 1.74 325.0J

277.95 107.82 14 38 43 4859.7 31.8! 243.59

NI0-CCUR_ _Y_CUT_ON ACCURACY CR81T 0ETERNINATION ACCURACY
5GT _550.8 .TR,R 664.5 $63 131.0 ST 2076,5 SR 342.2 SS 775.7

RRT -.7412 Rf_ -.9126 RTF .9_8 CRT -,9618 CRS .9917 CST -,9889

2732.8 R_3 ,3140 R13 -.9310 LSA 2238.6 MSA 138.4 SSA 6.2

S_1 2697.4 SG2 438.4 THA 169.19 ELI 2102.S EL2 92.5 ALF !70.98

HELIOCENTRIC CONIC 0ISTANCK 334.391

RL 148._O LAL .00 LOL 167.25 VL _8.245 GAL -I0.00 A_L _.88 H_ 158.88 St4A 134.10 ECC .20337

RP 108.92 LAP -3.19 LOP 326.36 VP 38.043 GAP 4.36 AZP 81 .?(3 TAL 228.67 T_P 27.56 RCA 106.83

RE 117.630 GL -35.96 GP 57.01ZAL 137.09 ZAP 114.54 ETS" 46.69 2AE 111.7_ [TE 140.31 7AC 84.10
PLAN[T(_ENTRIC CONIC

C3 53._O2 VHL 7.314 OLA -_8._0 RAL _6.47 RA0 6568.9 VI_ 13_24 PTH 2.4_ VHP 7,4]0 0PA 49.56
LNCH *ZHTH LNCH TJNE L-I T|I_ IN! LAT IN!

90.00 7 27 15 1258.66 9.41 346._9
90.00 8 42 0 1015.84 16.46 331.95

1OO.OO 7 56 47 1163.14 4,37 336.56

IOO.OO i0 55 9 5874.62 21.76 280.55

110.00 8 0 41 1150.85 -8.75 331.21

110.00 13 7 44 5459.68 29.67 _5_.14
_IFFERENTIAL CORIRECT_ON$

70E-_.6_35 TRA-I.06_O TC3 -.9433 8AU .7263

ROE .4321 RRA -.1778 RC3 .3757 r_U .03863

F0£-1.5421 FRA .0553 FC3 -.6251B,SP 83_3

BOE _.6608 8RA 1.0798 8C3 J .0154 FSP -4JB

LAUNCH CAT[ HAR 8 1969 FLIGHT TINE !14.00 4RRIV4L CATE JUN 30 1969

HELICK_ENTRIC CONIC DISTANCE 340,295

RL 148.50 LAL .00 L(_ 167.25 VL 28.176 GAL -9.77 AZL 100.56 HCA 162.00 SNA

RP 108.91 LAP -3.25 LOP 329.53 VP 37.996 GAP 4.80 _ZP 79.94 TAL 227.75 TAP

RC 180.015 GL -40.85 GP 60.98 ?AL 132.22 lAP 113.11ETS 52.35 ?AE 107.82 ETE
PLAN_TOCENTRIC CONIC

E3 60.580 VHL 7.783 CLA -31.62 RAL _0.78 RA_ 6569.1 VEL 13.488 PTH 2.47 VHP
LNCH AZHTH LN_H TIN_ L-I T|NE

75.30 6 26 4 1538.36

104.70 l0 17 7 797.10

75.30 6 26 4 1538.36

JO4.70 10 17 7 797.10

110.00 9 11 35 1001.14
1JO.O0 12 30 46 5670.36

CIFFER[NTIAL CC_I_CTIONS

TOE-3.1555 TRA -.9024
ROE .4136 RRA -.3001

FOE-1.51_6 FRA .1319

BOE 3.1824 8RA .9510

133.58 ECC .20880 INC10,5648 Vl 30.004

29.25 RCA 106,57 APO 160,59 v8 34.796

142.36 ZAC _2.43 ETC 166.34 CLP-143.99

LAUNCH OATE MAR 8 1969

HELIOCENTRIC CONIC

RL 148.50 LAL .00

RP 108.89 LAP -3.30

RC 122.394 GL -46.38
PLAN_ T(_ENTRIC CONIC

C3 73._80 V_ 8.560

LN04 A_,_4TH LN_H TIE
67.56 5 59 11

11_.44 11 _6 45

67.56 5 59 11

112.44 II _6 45

67.56 5 59 11

112.44 11 _6 45

IN! LAT IN! LONG IN! RT AS_ IN! AZI.17H IN! TIE

• 13.45 9.12 277.85 I18.89 6 51 48

13.47 314._ _77.86 118,88 10 3(3 ?4

13.45 9.12 _77.85 118.89 6 51 42

13.47 314.30 _77.86 118.88 I0 30 24

2.97 323.40 _71._, 124.07 9 28 16

24.43 2_.28 283.70 114.68 14 5 16

NI0-C(XMSE EXECUTION ACCLMACY

TC3 -.8451 8AU .7244 S_T _781.2 S_ 606.6 S_3 !14.0

RC3 .2929 FAU ,031_8 RRT -.6548 RRF -.8585 R'rF .9311

FC3 -.4484 8SP 874_ ,._ _846.6 R"Z3 .3070 R13 -.9386

BC3 .8945 FSP -]63 SGI 2810.2 _2 453.7 ?HA 171.65

FLIGHT TIME 116.00

DISTANCE 346.163

LOL 167.25 VL _tLl07 GAL -9.51 AZL 10_,9_ t_CX 165.09 SNA 133.06 £CC .EO105

LOP 332.70 VP 37.949 GAP 5.03 A2'P 77._0 TAL 2_5.79 TAP 30.88 RCA 106.31

GP 65.57 /AL 126.54 lAP 110.94 ETS 59.47 ZAE IO3.24 ETE 145.86 7AC 80.15

OLA -35.54 RAL _.08 RA0 6569.4 VIEL 1_,951 PTH 2.55 VHP 9.553 CPA 54.66

L-! TINE IN! LAT ZNJ LONG _NJ 87 AS(. IN! AZNTH IN! TIE PO CST TIH

1732.06 13.26 24.O0 286.80 123.28 6 28 3 1132.1

694.29 13.28 306.23 286.81 123.28 II 38 19 94.3

1732.06 13.26 24.00 286.80 123.28 6 28 3 1132.J

694.29 13.28 306.23 286.81 123.28 I1 38 !9 94.3
1732.O6 13.26 24.00 286._O 123.28 6 _8 3 1138.1

694.29 13.28 _06.23 286.81 123.28 11 38 i9 94.3
OIFFER[NTIAL CCRR_CTIONS

TOE-3.8969 TRA -.6_ TC3 o.6893 8AU .7003

ROE .2580 RRA -.4482 RC3 .1892 FAU .0_410

FOE-I.4B83 FRA .L_50 FC3 -._847 B_P 9094

BOE 3.9054 _RA .7738 BE3 .7148 FSP -_06

8.294 DPA 58.18 RAP 330.26 ECC 1.9970

F_ CST TIN INJ 8 LATINJ _ LONG

938.4 J7,80 8.?1

197.1 17.82 307.39

938.4 17.20 2.71

197.1 17.28 307.39

401.1 7.48 317.14

5070.4 87.55 858.50

C_'81T 0ETERIdlNATION ACCURAC_

ST 8334.9 SR 314.6 SS 798.4

CRT -.9388 CR5 .9757 CST -.9914

LSA 2483.5 HSA 143.1 554 4.8

ELl 8353.6 EL2 107.5 ALF 178.78

ARRIVAL CATE JUL 8 !969

1NC12.9187 Vl 30.004

APO 159.91 V8 34,800

ETC 169.32 CLP-149.7_

MID-COURSE EXECUTION ACCURACY

SGT 2909.5 _ 520,3 SG3 96.9

RRT -.4238 RRF -.6718 RTF .9455

$4_ 2955.6 823 .2875 R13 -.949_
SGI 2918.0 _2 469,9 THA 175.55

RAP 323.47 ECC 2.2060

IN! 2 LAT IN! _ LONG
17.55 17.41

17.56 299.64
17.55 17.41

17.56 899.64

|7.55 17.41

17.56 ?99.64

CRSIT 0ETER_INATION ACCURACY

ST 2613.J ,S_ 205,3 SS 8?3.4

CRT -.808! (RS .8680 CST -.9939

LSA 8743.5 NS_ 147.1 SSA 3.6

ELI _618.4 EL? 180.7 4LF 176.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69b

LAUNCH CATE MAR .8 1969 FLIGHT TINIE 11_.00 ARRIVAL CATE JUL 4 |969

HELIOCENTRrC CONIC

RL 148.50 LAL ._0

RP IDS.f18 LAP °3.34

RE I74.766 GL _58.37

PLAN[ TOCENTR IC CONIC

C3 98.074 VHL 9.903

LNCH AZMTH LNCH TII4E

61 ,36 5 54 4_

118.64 12 26 3

61.36 5 _4 48

118,64 18 26 3

61.36 ) )4 48

118.64 18 86 3

C|FrER1ENT]AL COR_CT|CYNS

TCE-4.9518 TRA -.1509 TC_ -.4763 BAU .6327

ROE -.3284 RRA -.59|7 RC3 ,0770 FAU .01693

FOE-I.4881 FRA .2796 rC3 -.1494 BSP 9489

6DE 4.9687 BRA .6106 BC3 .4825 FSP -255

OISTAN(£ 351.960

LOL 167.85 VL 28.038 GAL -9.85 A?L I06.A6 HCA 168.15 5HA 132.54 E(C .19989 INC16.4639 vi 30.004

LOP 335.87 VP 57.902 GAP 5.84 AZP 73.87 TAL 284.28 TAP 32.47 RCA 106.05 APO 159.04 v8 34t805

GP 70.73 ZAL 120.04 ZAP 108.00 £TS 69.85 ZAE 97.70 £TE 158.75 ZAC 76.94 ETC 175.76 CLP-159.47

CLA -39.41RAL 48.96 R4O 6569.9 VEL 14.813 PTH 8.68 VHP 11.525 0PA 56.47 RAP 313.97 £CC 2.6140

L-I TIM[ |NJ LAT INJ LCI_ INJ RT ASC INJ A._TH INJ TIHE PO CST TIM INJ 8 LAT INJ ? LONG

1890.81 11.79 35.86 298.73 127.88 6 26 19 189_.8 16.62 29.70

666.70 11.81 _02.91 298.2A J27.88 12 37 JO 66.7 16.64 296.74

t890.81 11.79 35.86 298.23 127.88 6 26 19 1290.8 16.68 29.70

666.70 11.81 302.9I 298.?4 127.88 12 37 10 66.7 16.64 ?96.74

1890,81 11.79 35.06 298.23 127,88 6 26 19 1890.8 16.62 ?9.70

666.70 11.81 302.91 298.2A 127.88 12 37 10 66.7 16.64 296.74

MIC-COUR_ EX[CU_ION ACCURACY ORBIT DETERNINAT|CN ACCURACY

SGT 5018.4 5DR 505.6 SG3 80.7 S7 8865,3 5R 831.9 SS 859,6

RRT .295| _ .0543 RTF ._654 CRT .8257 CR5 -,7751 CST -.9964

SGB _OEO.4 R'Z_ -.7491 RI3 .963A LS4 2996.7 MSA 149.1 SSA 2.7

SGI 5022.2 _2 482.5 THA 2.90 EL1 2871.7 EL? 130.5 ALF 3.83

LAUNCH DATE MAR 8 1969 FLIGHT T._I4E 1¢-_.00 ARRIVAL CATE JUL 6 1969

HELI_C£NTRIC CONIC

RL 148.50 LAL .00
RP 108.86 LAP -3.37

RC 127.128 GL -58.08

PLANETOCENTRIC CONIC

C3 153.710 VHL I_.398

LNC_ AZMTH LNCH TIME

57.13 6 11 13

122.87 13 |9 56
57,13 6 11 13

122.87 13 19 56

57.13 6 11 13

122.87 13 19 56

CIFFERENTIAL CORRECTIONS

TOE-6,1837 TRA .77J3 TC3 -.LP?ll BAU

ROE-Z.45E] RRA -.4874

FOE-I.5495 FRA .3843

80E 6.5889 6RA .9174

01STANCE 357.708

LOL 167.25 VL 27.968 GAL °8.96 AZL I12.39 _ JTJ ,13 SHA 132.03 ECC .J9868 1NC22.3899 VI _.004

LOP 339.04 VP _7.856 GAP 5.42 A2'P 67.85 TAL 222.69 TAP 33.82 RCA 105.81APO 158.25 v8 34.81I

GP 75,71ZAL 112.8/ ?AP 104.29 ETS 88.75 ?AE 90.63 ETE 168.43 ZAC 72.16 ETC 191.09 CLP 179.78

OLA -47.32 RAL 51.77 RAO 65"/'0.7 ',EL I6.584 PTH 2.88 VHP IA.935 DPA 56.45 RAP 3.01.18 ECC 3.5897
L-Z TIME INJ LAT INJ L(_ INJ RT ASC INJ A8_4TH INJ TIME PO CST TIN JNJ 8 LAT INJ ? LOHG

2031.68 8.54 45.19 JI2.26 131.61 6 45 4 1431.6 13.80 39.46

703.15 8.56 303.29 312.28 131.61 13 31 39 103.2 13.81 297.55
2031.62 8.54 45.19 312.26 131.61 6 45 4 1431.6 13.80 39.46

703.15 8.56 503.29 312.28 131.61 13 31 39 103.? 13.81 297.55

2031.62 8.54 45.19 312.26 131.61 6 45 4 1431.6 1_.80 39.46

703.15 8.56 303.29 312.28 131.61 13 31 39 103,2 13.81 897.55

MID-C(:_SE EXECUTION ACCURACY ORBIT 0£TERMINATION ACCURACY

.4544 S(;T 2922.6 ._ 1164.5 $63 66.2 ST 2833.7 SR 1127.6 SS 928.7

RC3 -.0026 FAU .00929 RRT .8924 RR_ .8L_07 RTF .988_ CRT .9913 CRS -.9836 CST -.9988

FC3 -.O583 8SP 9755 $60 3146,1 R23 -.I928 R13 .9787 LSA 3184.5 USA 150.7 SSA 2.0

BE3 .2711FSP -208 S.G| 3107.0 $67 494.2 THA 2'0.10 ELI 3046.7 EL? 138.4 ALF 21.57

LAUNCH DATE MAR 8 1969 FLIGHT TIME 122.00

HELIOCENTRIC CONIC DISTANCE 363.236

RL 148.50 LAL .[_J LOL 167.25 VL 27.898 GAL -8.63 AlL 123.97 HCA 173.93 SMA

RP 108.84 LAP -3.39 LOP 348.81 VP 37.811 GAP 5._4 AZP 56.18 TAL 8?0.97 T4P

RE 129.481 GL -61,12 GP 76.03 ?AL 105.27 2AP 10(3,01 ETS 125.87 7AE 80.58 ETE

PLAt_TOCENTRIC CONIC
C3 309.799 VHL 17._| CLA -42.O? RAL 62.22 RAD 657f.8 V_EL 20.763 PTH 3.1_ VHP

LNCH AZHTH LNCH TINE L-I TIHE INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME

57.55 6 54 41 2129.88 3.83 49.57 327.95 131.88 7 30 If
122.45 13 59 5(] 811.13 3.85 308.52 327.96 131.88 14 13 81

57.55 6 54 41 2129.88 3.83 49.57 327.95 131.88 7 30 11

122.45 13 59 50 811.13 3.85 308.52 327.96 131.88 14 13 21

57.55 6 54 41 2129.88 3.83 49.57 327.95 131.88 7 30 11
182.45 13 59 50 811,13 3.85 308,52 327.96 131.88 14 13 21

ARRIVAL DATE JUL _ 1969

DIFFERENTIAL CORRECTIONS MIO-COURS£ EXECUTION ACCURACY

TOE 2.3600 TRA 1.6915 TC3 -.0401 8/_J 2.I0_0 SGT 643.2 ._ 2926.5 S(,3 48.2

RO-1_.4958 RRA 5.6850 RE3 .1_39 FAU-.03131 RRT -.4451RRF .9965 RTF -.3686

FOE-?.T900 FRA 1.2619 re3 .0307 BSP 9251 _ 2996.3 R23 -.1034 RI3 .9946

8OE12.7167 BRA 5.9313 BE3 ,1784 FSP -154 S_I 2941.0 _2 573.1 THA 95.81

131,52 ECC .19696 INC33.9708 VI 30.004

34.91RCA 105.62 APO 157.48 V? 3_.818

21_8.61 ZAC 64,81ETC 225.31 CLP 136,O1

21.776 OPA 57.19 RAP 286.08 £CC 6.0985

PO CST TIM INJ ? LAT INJ 8 LONG

15_9.9 9.14 43.96
211.1 9.16 302.91

1529.9 9.14 43.96

211.1 9.16 30?.91

1529.9 9.14 43.96

211.1 9.16 308.91

DIFFERENTIAL CORRECTIONS MI0-COUR!WE EXECUTION ACCURACY ORBIT DETERt41NATION ACCURACY

TOE-4.3148 TRA 2.0393 TC3 -.OLP'_9 BAU .2465 S_T 1666.5 SGR 2709.3 SG3 54.9 ST 1429.7 SR ?658.5 SS 1092.9
RC_-8.1534 RRA 1.1603 RC3 .0549 FAU-.0OI65 RRT ._27 RRF ._96 RTF .9883 CRT .9914 CRS -.9968 CST -.9987

FDE-I,7717 FRA .6077 FC3 .0046 BSP 9807 _ 3_80.8 R_3 -.|402 g|3 .9897 LSA 3L>05,7 USA 173.1 SSA 1.J

_E 9.2244 _A 2.3463 _(3 .0595 FSP -172 SGI 3131.9 I_._2 555.7 THA 59.35 ELI ],014.1 EL8 165.1 ALF 61.84

LAUNCH OATE WAR 8 1_N59 FLIGHf ¢iNE J24.OO ARR/VAL CAT£ JUL 10 1969

HELIOCENTRIC CONIC DISTANCE 368.131

RL 148o50 LAL .00 LOt. 167.25 VL 27.829 G_L -8.16 AZI.. 151.27 h_A 176.13 SMA 331.02 ECC .19385 INC61.2658 Vl 3_'1.OO4

RP 108.82 LAP -3.39 LOP 345.59 VP 37.766 GAP 5.48 AZP 28.79 TAL 218.89 TAP 35.01 RCA 105,68 APO 156,41 V? 34.885

RE 131.883 GL -54,35 GP 62.49 ZAL 98.51 2AP 95.78 ET$ 161.78 ZAE 63.24 ETE ?34.94 ZAC 48._0 ETC 859.64 CLP 102.59
PL_NETOCENTRIC CONIC

C3 883.619VHL 29.7?6 0LA -32o67 R_L 71 ,_1RA0 6572.9 VEL ]l .70(] PTH 3.48 VHP 37.|6_ DPA 38,22 RAP 777.58

LNCH AZMTH LF,_H TIME L-I TIN£ INJ LAT INJ LONG INJ RT A:T_ INJ A8'MTH INJ TIM[ PO CST TIM INJ 2 LAT

72.99 8 52 48 1973.78 -.01 34,05 341.39 122.67 9 25 42 1373.8 4.30 27.7?

107.01 13 14 47 1136,11 .00 331.89 341.40 127.67 13 33 43 536.1 4.31 385.56

72.99 B 52 40 1973.78 -.01 _.05 341.39 J22.67 9 25 42 1373.8 4.30 27.7?

107.O1 13 14 47 1136.11 ,00 331.89 341.40 122.67 13 33 43 536.1 4,31 325.56

lJO.O0 12 16 35 1315.66 -8.98 339.91 335.58 123.12 12 38 30 715.7 -4.56 333.62
110._ 14 50 11 842.23 8.97 315.01 347._0 123.13 J5 4 13 247.2 1].27 308.55

ORBIT 0ETERMINATION ACCURACY

ST 469.6 SR ?440.8 SS 1444.6

CRT -.9t68 CRS -.9994 CST .9031

LSA 2867,9 MS_ 193.5 SSA .4

EL] 7478.1 EL2 184.6 ALF 100.06

ECC15.547!

INJ ? LONG
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69p

LAUNCH CATE MAR _ 1969 FLIGHT TIE 126.00 ARRIVAL CATE JUL 12 1969

HELIOCENTRIC CONIC

RL |48.50 LAL .00

RP 108.79 LAP -3.39

RE 134.153 GL 51.09

PLAI_TOCENTRIC CONZC

C31D81.595 VHL 32.888

LNCH AZMTH LNCH TII4E

23.06 15 32 22

156.94 2 3 10

13.06 15 32 22

156.94 2 3 10
23.06 15 32 22

156.94 2 3 10

OISTANCE 378.4L_

LOL 167.25 VL 27.759 GAL -8.80 AZL 21.12 HCA 183.64 SI4A 13_.52 ECC .?C482 INC68.88O8 Vl 30.004

LOP 348.56 VP 37.722 GAP 6.95 kZP 158.84 TAL 219.53 TAP 43.17 RCA 103.79 APO 157.25 v2 34.833

GP -57.92 ZAL 98.21ZAP 96.56 ETS 184.25 ZA£ 63.43 ETE 112.66 ZAC 72.29 ETC 89.35 CLP 102.41

CLA 69.83 RAL 37.28 RAO 6573.0 VEL 34.683 PTH 3.51 VHP 41.249 0PA -81.81

L-I T_I4E INJ LAT INJ LONG INJ RT A$C |NJ A_4TH INJ T|NE PC) CST T_N

5084.45 .61 247.02 307.52 20.17 16 57 7 4484.4

3332.29 .61 97.18 307.50 20.17 2 58 42 2732.3

5084.45 .61 247.02 307.52 20.17 16 57 7 4484.4
3332.29 .61 97.18 ]07.50 20.17 2 58 42 2732.3

5084.45 .61 247.02 ]07.52 213.17 16 57 7 4484.4

3332,29 .61 97.18 ]07.50 213.17 2 58 42 2732.3
OIFFER[NTIAL CORRECTIONS

TOE-2,9336 TRA 1.2665 TC3 -.0792 BAU 2.8474

R0-14.6797 RRA .9479 RE3 -.1803 FAU-.04107

FOE 2.9042 FRA -.1515 FC3 .0329 BSP 9039
_E14.9700 E3RA 1,5819 8C3 .1969 FSP -154

NT0-COURS_ EXECUTION _CCURACY

$67 9?0.7 SGR 2859.4 ,%3 48.0

RRT .B040 RRF -.9991 RTr -.7793

S£_ ]019,6 1_3 -.0932 R13 -.9956

S_I 2968.0 _2 556.1 THA 74.16

RAP 253,69 ECC18.8003

|NJ 2 LAT INJ 2 LONG
-6.90 244.67

-6.89 94.82

-6,90 244.67

-6.89 94.82
-6.90 244.67

-6.89 94.82

CR6IT DETERMINATION ACCURACY

ST 546.2 SR 2561.7 SS 1805.2

CRT .9543 ORS .9999 CST .9510
LSA 3176.9 MSA 163.6 SSA .8

ELI 2614.4 EL2 159.9 ALF 78.46

LAUNCH DATE MAR 8 1969 FLIGHT TIN£ J28.00 ARRIVAL I_ATE JUL 14 1969

HEL ICX;ENTRIC CONIC

RL 148.50 LAL .00

RP IO8.77 LAP -3.38

RC 136.471 GL 60.71

PLANET(X_ENTRIC CONIC

C3 358.179 VNL 18.926
LNCH ATNTH LN_H TINE

21.56 12 53 18

158.44 23 26 34

Z1.56 12 53 18

158.44 23 26 34

21.56 12 53 18

138.44 23 26 34

OI$TANC£ 383.081

LOt. 167.25 VL 27.690 GAL -8.27 AZL 52.96 HCA 185.62 SMA

LOP 351.74 VP 37.679 GAP 6.82 AZP 126.9! TAL 217.38 TAP

GP -73.16 ZAL 103.55 ZAP 101.29 ETS 212.12 ZAE 82.98 ETE

130.03 £CC .20114 IN(37.0400 Vl 30.004

43.00 RCA 103.87 APO 156.18 V2 34.841

138.28 ZA( 9(1.94 ETC 118.31 CLP 132.51

OLA 71.13 RAL 358.21RAO 6572.0 VEL 21.897 PTH 3.23 VHP 23,645 OPA -78.01
L-I TINE _NJ LAT INJ LONG ]NJ RT A_ _NJ A2_4TH JNJ TINE PO CST T]H

5010.68 -4.39 246.40 266,72 18.93 14 16 49 4410.7

3250.63 -4.39 94.99 266.70 18.93 24 20 45 2650.6

]010.68 -4.39 246.40 266.72 18.93 14 16 49 4410.7

3250.63 -4.39 94.99 266.70 18.93 24 20 45 2650.6

5010.68 -4.39 246.40 266.72 18.93 14 16 49 4410.7

3250.63 -4.39 94.99 266,70 18.93 24 20 45 2650.6
OIFFER[NTIAL COI_qlECTIONS

TOE 2.9663 TRA -.3490 TC3 -.0163 8AU .4488

RO£-_.4704 RRA 3.0677 RC3 -.09_3 FAU-.O0178

FOE 1.3303 FRA -,fi328 FC3 .0043 B£dP 10726
BOE 6.2229 8RA 3.0874 8C3 .0937 FSP -1_0

RAP 58.83 ECC 6.8947

INJ 2 LAT INJ 2 LONG

-|1.95 244.18

-|1.95 92.76

-11.95 244.18

-11.95 92.76

-11.95 244.18

-11.95 92.76

ORBIT OETERNINATICN ACCURACY
ST 903.3 SR 1866.8 SS 877.7

CRT -.9319 CRS .9923 CST -,9696

LSA 2231.6 NSA 3OI.6 SSA 1.6
ELl 2052.3 EL2 298.1 ALF 114.83

MI0-CCUR,_E EXECUTION ACCURACY

.SGT 957.3 _ 3333.1 SG3 55.4

R_T -.7S25 RRF -.9_47 RTF .852_

3467.9 R_3 -.1290 RI3 -.9907

5GI 3412.8 SG2 615.7 THA 102.61

LAUNCH OATE MAR 8 1969 FLIGHT TIME 130,00 ARRIVJL CATE JUL 16 1969

HELIOCENTRrC CONIC

RL 148.50 LAL .00

RP 108.74 LAP -3,36

RC 138.775 GL 59.35

PLANETOCENTRIC CONIC

C3 163.849 VHL 12.800

LNCH AZMTH LNCH TII_

28.03 12 39 43
151.97 22 44

28.03 12 39 43

151,97 22 44

28.03 12 39 43

131.97 22 44 36

DISTANCE 388.508

LOt. 167.25 VL 27,621 GAL -7.89 4ZL 66.26 HCA 188.36 St4A 129.54 ECC .19968

LOP 354.91 VP 37.637 GAP 6.90 AlP 113.51 TAL 215.56 TAP 43.92 RCA 103.68

GP -72.67 ZAL 109.36 lAP 107.12 gTS 260.81 ZAE 94.09 ETE 185.56 ZAC 100.85

0LA 65.57 RAL 351,25 RA0 6570.8 VEL 16.887 PTH 2.91 VHP 15.927 0PA -65.99

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A_WTH JNJ TINE PO (ST TIM

4883.31 -10.91 239.86 256.23 24.91 14 1 6 4283.3

3161.90 -10.g0 95.40 256.21 24.91 23 37 18 2561.9

4883.31 -10.91 239.86 256.23 24.91 14 l 6 4283.3

3161.90 -10.90 95.40 256,21 24.91 23 37 18 2561.9

4883.31 -10.91 239.86 256.23 24.91 14 I 6 4283.3

3161.90 -10.90 95.40 256.21 24.91 23 37 18 2561.9
DIFFERENTIAL CC_CTION5

TOE 3.1015 TRA-2.6372 TC3 -.1696 BAU .3778

RDE -.5242 RRA J.6071RC3 .0313 FAU .01282

FOE .8889 rRA -.5973 re3 -.0678 BS_ 11434

Bo£ 3.1455 BRA 3.0883 8C3 .1725 FSP -221

INC23.7358 Vl 30.004

APO 155.A! v2 34.850

ETC 166.9l CLP |71.27

RAP 54.94 £CC 3.6965

INJ 2 LAY INJ 2 LONG

-18.14 236.74

-18.13 92.28

-18.14 _36.74

-18.13 92.28

-18.14 236.74

-18.|3 92.28

ORBIT DETERMINATION ACCURACY

ST 1631.1SR 572.1 SS 609.2

CRT -.8278 CR5 .7683 CST -.995!

LSA 1804.6 MSA 320.0 SSA 1.9

ELI 1700.9 EL2 307.7 ALF J63.25

MI0-COURS_E EXECUTION ACCURACY

5GT 3203.1 _ 1756.7 S_3 67.3
R_T -,9461 R_" -.9003 RTr .9913

_53.2 R_3 -.1890 R13 -.9801

_1 _18.3 ,_2 503.7 THA 151.99

LAUNCH OAT[ MAR 8 1969 FLIGHT TIME 132.00 ARRIVAL _ATE JUL 18 1969

HELIC_ENTRIC CONIC

RL 148.50 LAL .00

RP 108.71 LAP -3.32

RC 141.067 GL 55.00

PLANET(X_ENTRIC CONIC

C3 96.721 VHL 9.835

LNE.J4 A_4TH LNC.H T_I4E
34.18 13 4 3

145.82 22 39 31

34.18 13 4 3

145.82 22 39 31

34.18 13 4 3

145.82 22 39 31

DISTANCE 394.153

LCL 167.25 VL 27.552 GAL -7.56 AZL 72.85 PICA 191.34 SNA 129.07 £CC .19892 INC17.1541 vJ 30.004

LOP 358.09 VP 37.595 GAP 7.05 AZP 106.84 TAL 2|3.82 TAP 45.16 RCA |03,39 APO |54.74 v2 34.860

GP -66.68 ZAL 114.47 ZAP 113.04 [T$ 282.70 ZAE 101.71ETE 205.59 2AC |07.48 ETC 187.97 CLP-171,45

0LA 60.36 RAL 353.66 RA0 6569.9 VEL 14.767 PTH 2.67 VHP 12.234 0PA -56.92 RAP 51 .51 EcC 2.5918

L-I T_NE ZNJ LAT _NJ LONG _NJ RT A_ _NJ A2_4TH _NJ TIN_ P() CST TIN ZNJ 2 LAT INJ 2 LONG

4755.81 -16.44 232.06 254,00 31.04 14 23 18 4155.8 -23.24 228.00

3083.75 -16.43 94.77 253.99 31.04 23 ]0 54 2483.7 -23.23 90.71

4755.81 -16.44 232.06 254.00 31.04 14 23 |8 4155.8 -23.24 228.00

]083.75 -J6.43 94.77 253.99 31 .04 23 ]0 54 2483.7 -23.23 90.71

4755.8| -16.44 232,06 254,00 31.04 14 23 18 4155.8 -23.24 228.00

]083.75 -16.43 94.77 253,99 31.04 23 30 54 2483.7 -23.23 _0,7]
DIFFERENTIAL CORR1ECT/ON$

TOE 2.2463 TRA-2.8355 TO3 -.]029 BAU .6504

ROE .4356 RRA .4746 RE3 -.0077 FAU .02|66

FOE .8253 FRA -.6105 FC3 -.1939 BSP 11759

(30£ 2.2882 BRA 2.8749 BC3 .5030 FSP -267

MI0-COUR._E EXECUTION ACC_ACY CRBIT DETERMINATION ACCURACY

._T 3721.0 S_R 614.2 5G3 81.7 ST 1648.5 SR 304,2 SS 557.2

RRT -.6652 Rt_t' -.4723 RTF .9689 CR7 .3272 CRS -,5354 CST -.9733

5G8 3771.3 R23 -.2437 RJ3 -.9656 LSA 1739.2 MS_ 309.4 554 2,6

S_I 3743.7 S(,2 455.8 THA 173,64 EL| 1651.6 EL2 286.9 ALF 3.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69t

LAUNCH CATE NAR _ 1969 rL|GHT TIME I34._ ARRIVAL CA TE JUL _0 |969

P_.LZOC£NTRIC CONIC 0ZSTANCE 399,674

RL 148.50 LAL ,(30 LOt. 167,25 VL 17,484 GAL -7,23 AZL 76,69 P_A 194,40 S_AA I28,60 ECC .19_5! INC13,306_ Vl 30,004

RP 108.68 LAP -3.ER LOP 1.27 VP 37.554 GAP 7.22 AZP |02.90 TAL 612.10 TAP 46.50 RCA 103.07 APO 154.12 VZ 34.670

RC 143.344 GL 50._2 GP -60.22 ?AL JlB.60 ZAP 116.66 ETS 290,95 ZAE 107.51ETE 211.43 ZAC J12.64 £TC 194.85 (LP-164,97

PLAN[TCCENTRIC CONIC

(3 66.684 VHL B.166 CLA 55.87 RAL 357.68 RAO 6569.3 VEL |3.7|3 PTH 2._1VHP IO.Z20 OPA -49.29 RAP 49.2! £CC 2.0975

LNCH AZMTH LNCH TIN[ L-I TIN[ IN! LAT IN! LONG IN! RT A_ IN! AZNTH IN! TINE PO C$T TIH IN! 2 LAT IN! 2 LONG

39.59 13 34 18 4643.22 -210.30 224.12 253.17 36.74 14 51 42 4043.2 -16.63 219.19

140.41 22 4J 20 3026.56 -213.29 93.72 253.15 36.74 23 3J 46 2426.6 -26.62 B#.79

39.59 13 54 18 4643.22 -210,3(3 22A.12 253.I7 36.74 14 51 42 4045.2 -26.65 219.19
140.41 22 4J 20 3026.56 -20.29 93.72 253.15 36.74 23 31 46 2426.6 -26.62 88.79

39,59 J3 34 18 4643,22 -20,_O 224,12 253,I7 36,74 I4 5J 42 4043,2 -26,63 7_9.I9

340.41 22 41 20 _026.56 -20.29 93.72 253.15 36.74 25 31 46 2426.6 -26.62 88.79

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATICN ACCURACY
TCE 1,8047 TRA-2,6729 TC5 -,8T81BAU ,7865 ,_r _5|,_ ,_ 4_,4 _3 o_,g ST 16|5,8 52 385,1 SS 541,6

ROE .5448 IRA .I229 RC5 -.0825 FAU .02856 RRT .0976 RRF .3780 RTf .9504 CRT .7039 CRS -.8789 C$T -.9574

FOE .B129 FRA -.6016 FC3 -.3708 BSP 12136 5_ 3875.B 223 ._55 R13 °9507 LSA 1721.0 HSA 301.4 SSA 3.5

BOE 1.B#52 BRA 2.6757 BC5 .BBI9 FGP -319 56! 3851.7 SG2 43!.5 THA .64 ELI 1639.0 EL2 269.6 ALF 9.79

LAUNCH DATE MAR B !969 FLIGHT TINE |_.00 ARRIVAL DATC JUL 22 1969

H_LIC_ENTRIC CONIC

RL 146.50 L4L .00

RP 108.65 LAP -3.23
RE I45.608 GL 45.73

PLANETOCCNTR_C CONIC

C3 50.652 VHL 7.117
LNO_ AZMTH LNCH TIE

44.29 14. 4 !_
135.7! 26 44 3

44.29 14 415

J55,71 _ 44 3

44.29 14 4 !5

135.71 22 44 3

CIFFERENTIAL CORRECTIONS

TO[ 1.5495 TRA-2,5017 TC3-1.2697 BAU .66_6

ROE .5J62 RRA .0074 RC5 -.1475 FAU .03404

FOE .7965 FRA -.5715 FC3 -.5818 BSP 1244I

BOE 1.6552 BRA 2.50]7 BE3 !.27B2 F,_ -367

0I$TANCE 405,629

LCL J67.25 V_ 27.4J6 GAL -6.90 AZL 79.21P(CA J97,50 5HA 128.14 £(C .19833 INCIO.791I Vl 30.004

LOP 4.46 VP 37.515 GAP 7.40 A2'P 100.30 TAL 210_39 TAP 47._ RCA 102.72 APO 153.55 v2 34._80

GP -54.27 ZAL 121.75 ZAP J23.82 ETS 294.99 ZAE 1!2.08 ETE 2!2.74 ?AC !|6.96 ETC 197.22 CLP-162.GB

OLA 52.06 RAL 1.77 RAO 6568.9 VEL 1].115 PTH 2.39 VHP 9.022 DPA -42.65 RAP 47.84 ECC 1.8336
L-I TIME INJ LAT INJ _ INJ RT A$C ZNJ A_4TH INJ TIM_ PC) CST TIM INJ 2 LAT INJ 2 LONG

4546,4_ -Z_2,75 2!6,55 _52,7| 41,8! 15 20 2 3946,5 -28,59 210,90

29_.87 -L_.74 9'2.74 252.70 41._O 23 33 52 2588.9 -28.56 87.09

4546.48 -_.75 2!6.55 252.71 4I.B! !5 _13 2 3946.5 -28.59 210.90

2_98.87 -Z>"Z.74 g_Z.74 _2.?0 41._O _3 _3 52 2368.g -28.58 67.09

4546.48 -22.75 2!6.55 252.71 4I.BJ 15 20 2 3946.5 -28.59 210.90
2988.87 -L:_.74 92.74 252.70 4J'.80 25 53 52 2_8.9 -28.55 87.09

NIO-COURSI[ £X[CUTJCN ACCURACY CR_T DETERNINATION ACCURACY

S_T 3943,9 SGR 465.7 5(;3 111.2 ST !589.0 SR 415.6 SS 529.9
RRT .47!5 RRF .7224 RTF .9353 CRT .78!1CR$ -.9415 CST -.9460

SG8 397!.3 223 .3!36 R!5 .9371 LSA 1700.6 NSA 294.0 SSA 4.5

SG| _9_0.0 S(,2 410.0 THA 3.22 ELI !622.7 EL2 254.l ALF ll.B4

LAUNCH DATC MAR P I969 FLIGHT TZNC 138.00 ARRIVAL 0ATE JUL 24 1969

HELICK_CNTRIC CONIC OISTANCC 41! .396

RL J4_.50 L_L .DO LOt. 167.25 VL _7,349 G_L -6,57 AZL 80,99 NC_ 200.63 SM_ !_7.6_ CCC .19_52 ;NC 9.01=8 Vl 30._04
RP ZO8.61 L_P -3.16 LOP 7.64 VP _7.476 GAP 7.58 A?P 98.4_ TAL 208.67 TAP 49.29 RCA !02.36 APO 153.00 V2 34.891

RE 147.857 GL 41.69 GP -49.00 ?AL 124.0! ZAP !28.45 ETS 297.51ZAE 115.72 [TE 212.3| ZAC 120.73 £TC 197.86. CLP-161.4Z

PLAN[TC_ENTR!C CONIC

C3 40._75 VHL 6.401CL_ 48.85 RAL 5.66 RAO 65_.6 VEL 12.741PTH 2.32 VHP 8.2710PA -_6.81 RAP 47.I6 [CC 1.6743
LNCJ'4 AZHTH LNCH TINE L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

48.37 J4 32 43 4462.61 -24,20 _9.60 252.55 46.17 !5 47 6 _62.$ -29.60 205.59

131.63 22 46 54 2966.09 -24.19 9"_,04 252.53 46.16 23 36 0 2366.1 -29.5_ 85.83

46.37 14 32 43 4462.81 -_4.20 209,60 252._5 46.17 15 47 6 3862.B -29.60 205.39

131.63 22 46 54 2966.09 -24.19 92.04 252.53 46.|6 25 36 0 2366.! -29.58 85.63

4_.37 14 52 45 446_.81 -_4.L_3 209,60 252.55 46.17 15 47 6 3862.8 -29.60 203.39
131.63 22 46 34 2966.09 -24.19 g_,O4 252.53 46.!6 23 36 O _566.1 -29.56 85.83

01FFCR_NT_AL CORR__CTJONS M_DoCOUR._E EY_CUTION ACCURACY CR_IT DETERMINATION ACCURACY

TDC 1.3776 TRA-2.3463 TC3-1.6659 BAU .9!BB SGT 4032.0 SGR 4B9,4 $G_ 123.6 ST 1562.6 _ 419.2 SS 515.5

ROE .46_=0 IRA -.0304 RC5 -.I950 FAU .O38!5 RRT .5984 RR_ .8_22 RTF .9227 CRT .8075 CRS -.9652 CST -.936J

rOE .769l FRA -.5_9 r(3 -.8061 8SP !2699 _ 406!.6 223 .3304 R!3 .9_5J LSA 1673.3 HSA 2_B.3 SSA 5.6

BE)C 1.4550 BRA 2.3465 BE5 I .6773 fGP -405 SGI 4042.7 $G2 391 .J THA 4.19 ELI 1599.7 EL2 241.5 _LF 12.51

L_UNCH OAT£ HAR 8 J969 FLIGHT 71t, lr, !40.00 ARRIVAL CATE JUL 26 1969

I._L|OCENTRIC CONIC DISTANCE 417.!73

RL I48.50 LAL .00 LOL 167.25 VL 27.283 GAL "6.24 AZL 82._! PICA EO3.77 .S_A 127.24 £CC .19P48 IN_ 7.6_87 Vl _.O0_

RP 108.56 LAP -5.09 LC_ J0.83 VP 37.438 GAP 7.77 AZP 97.04 TAL 206.94 TAP 50.71 RCA I01.96 APO J52.49 V2 34.902

RE 150.092 GL _8,10 GP -44.40 ZAL !25.49 ZAP 132.56 ETS 299._10 ZAE 118.63 ETE 211.12 ZAC 124.11 ETC 197.75 CLP-161 .23

PLANETOCENTRI( CONIC

C3 34.578 VHL 5._80 OLA 46.16 RAL 9.53 RA0 6568.4 V[L !2.488 PTH 2.26 VHP 7.786 OPA -5J .67 RAP 47.02 CCC 1.5691

LNCH AZNTH LNCH TIM_ L-I TIHE INJ LAT INJ LONG INJ RT A_ INJ AZ_4TH INJ TII4_ P_ CST TIN INJ 2 LAT INJ 2 LONG
51.89 14 59 38 4389,39 -25.02 203.32 252.71 49.85 16 12 47 3789.4 -3{}.01 196.69

I28.1! 22 46 56 2953.76 -25.01 91.66 252.70 49.85 23 38 9 2353.8 -30.00 85.03

3J.89 34 59 38 4389.39 -25.02 _03.32 252.7| 49.85 J6 J2 47 3789.4 -30.01 196.69

128.11 22 46 56 2953.76 -25.01 91.66 252.70 49.85 23 38 9 2353.8 -30.00 85.03

51.89 14 59 _8 4389.39 -25.O2 203.32 252.71 49.65 16 12 47 3789.4 -_O.01 196.69

Z28.1I 22 48 56 2953.76 -25.01 9!.66 2_.?0 49.85 23 38 9 2353.8 -30.DO 85.03
0IFFCR_NTIAL CORRI[CTIONS NI0-(_I,_E [XECUTION ACCURACY OR6[T 0CTERMINATION ACCURACY

TOE 1.2478 TRA-2.L_071 TC_-2.0_! gAU .9609 SGT 4125._ $GR 494.9 $G_ J33.g ST 1533.3 52 41_.0 $$ 496.4

ROE .4224 K_ZA -.0416 RE3 -._'185 FAU .O4IL_ RRT .6539 RRF" .8557 RTF .9130 CRT .B!_ CRS -.9741 CST -.9271

FOE .7292 FRA -.4643 FC3-1.0316 BSP 13042 SGB 4!55.4 R_3 .3354 RJ5 .9154 LSA 1639.3 MSA 282.7 SS_ 7.0

_OE I .3175 _R_ 2.21375 _C3 2.0787 FGP -441 56! 4138,6 _62 373.3 THA 4.52 ELI 1570.8 EL2 230.8 ALF I_.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-695

LAUNCH DATE MAR 8 J969 FLIGHT TIME 142,00 ARRrVAL _ATE JUL 28 1969

HELIOCENTRIC CONIC CISTANC[ 422.946

RL 148 .§O LAL .O0 LOL 167.25 VL 27.211 GAL o5.89 AZL 63.]4 HCA

RP 108.54 LAP -5.01 LOP |4.01 VP 37,40| GAP 7.96 AXP 95.94 TAL

RC 152.312 GL 34.91 GP -40.42 7AL 126.30 ZAP I36;20 ITS )00.69 ZAE
PLANE T_ENTRIC CONIC

C3 }0.054 VHL 5,487 CLA 43.90 RAL 12.84 RAG 6568.? VEL 17.306 PTH

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

54.94 15 25 ]I 4324.0? °?5.45 197.68 75].2_ 5?.95 16 37 15

1Z5.06 Z2 51 23 2948.56 -?5.44 91.57 753.19 5?.94 ?_ 40 3I

54.94 15 25 l! 4524.0? -25.45 197.68 ?5].20 57.95 16 37 15

125.06 27 51 23 ?948.56 -75.44 91,57 753.19 5?.94 ?] 40 31

54.94 15 25 11 45?4.0? -25,45 197.68 )53.2/3 57.95 16 ]7 15

125.06 ?? 51 ?3 2948.56 -25.44 91.51 753.19 57.94 ?] 40 31
OIFFERiENTIAL CORRECTIONS MID-COURS_ EYe.CUT|ON ACCURACY

TOE 1.1784 TRA-2.0945 TC]-2.4918 8AU 1.0065 S_T 4757.5 SGR 492.3 SG3 143.8
ROE .3B02 RRA -.0487 RC] -.2572 FAU ,04391 RRT .6914 RRF .8676 RTF .9088

F0E .6695 FRA -.4130 FC]-1.2649 8SP 13865 _ 4?80.9 R?3 .3234 RI3 .9II0

BO£ 1.1907 8RA 2.095! BC3 2.505! FSP -._3(3 SG! 4266.] SG_ 355.5 THA 4.62

206.92 SMA 126.80 EC( .198_0 INC 6.6564 VI 50.004

?05.?0 TAP 52.12 RCA 101,$9 APO 152.01 v2 54.914

12_].94 ETE ?09.62 7AC 127.21 ETC 197.29 CLP-161,45

2.22 VHP 7.469 0P4 -77.13 RAP 47.28 ECC 1.4946

PO CST TIM INJ 2 LAT INJ 2 LONG

3724.0 -30.09 190.73

2]48.6 -30.07 84.6!

37?4.0 -]0.09 1_0.75

7348.6 -_.07 84.61

3724,0 -30.09 190.73

?548.6 -30.07 84.61

ORBIT DETERMINATION ACCURACY

ST 1492.7 SR 398.0 SS 467.0

CRT .8222 CRS -.979? CST -.9188

LSA IS_.Z MSA 275.1 ssA 8.5

ELI 1528.9 EL? 221.? ALF 12,63

LAUNCH D4TE MAR 8 1969 FLIGHT TIME 144.00 ARRIVAL GATE JUL 30 1969

H[LIC(ENTRIC CONIC DISTANCE 478,774

RL |48.50 LAL ,DO LCL 157.25 VL 77.152 GAL -5,54 AZL 84.17 HCA 710.08 5HA 126.37 ECC .)9926 INC 5.8757 VI 30.004

RP |08.30 L4P -2.92 LOP 17.20 VP 37.364 GAP 8.15 AZP 95.05 TAL _3.45 TAP 53.53 RCA 101.19 ARD 151.55 Vg 54.926

RC 154,516 GL ]2.08 GP -56.97 ?AL 176.5| ZAP 119.42 ETS 301,8_ ZAE I??.80 ETE 208.03 ZAC 130.10 [TC 196.70 CLP-161.90
PLAN_.TOCENTRIC CONIC

C3 16.676 VHL 5.165 OL4 47.0(_ RAL 16.26 RA0 6568,1 VIEL 12,168 PTH ?.18 VHP 7.263 CPA -23.11 RAP 47.88 £CC 1.4390

LNCH A_TH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT AS( INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
57.58 15 49 37 4265.2? -75,66 192,63 ?54,0? 55,54 17 0 47 3665.2 -19.99 185.43

I12.42 _ 54 15 2947.85 -75.65 91.67 _54,0! 55,5] 73 4] ?3 2347.9 -29.98 _4.48

57.58 15 49 ]7 4265.2? -75.66 19"_.65 ?54.0? 55.54 17 0 42 3665.2 -79.99 185.43

I12.42 22 54 I5 2947.85 -75.65 9J.67 754.0| 55.5] ?3 43 ?3 2]47.9 -_9.98 84.48

57.58 I5 49 ]7 4265.2? -_5.66 19"_,63 ?54.02 55,54 17 O 4? ]665.2 -_9.99 185.45

IZ_.4? ?2 54 15 2947.85 -_5.65 91.67 _54,0J _5,53 ?3 43 73 ?347.9 -29.98 84.4_

DIFFER'ENTI4L CORRECTIONS HI0-COURS4E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TDE 1.O876 TRA-|.9280 TC3-2.8398 BAU 1.0|69 S_T 4282.9 S4_R 487.3 SC3 146.8 ST 1486,? SR 400.6 SS 461.I

ROE .3608 RRA -.0147 RE3 -,2557 F4U .04175 RRT .6_|J RRIr .8537 RTF .8954 CRT .8348 CRS -.9874 CST -.9099

F0E .6489 FRA -.3135 FC5-I.4L:_O0 6SP 1]784 ,_8 4310.0 R?] ,3773 RI3 .8975 LS4 1583.? MSA 274.5 SSA 9.9

eOE 1.1459 BRA 1.9285 BC3 2.8513 FSP -464 S_I 4295.6 SG? ]57.I THA 4.4? ELl 1574.J EL2 215.1 ALF I?.94

L_UNCM C_TE HAR 8 1969 FLIGHT TIME 146.00 ARRIVAL GATE AUG 1 1969

HELIOCENTRIC CONIC

RL 148.50 LAL .DO

RP 108,47 LAP -2.8?

RC 156.704 GL ?9.52

PLANE TOCENTRIC CONIC

C3 14.054 VHL 4.905

LNCH AZMTH LNCH TIME

59.90 16 13 13

170.10 22 57 37
59.90 16 13 13

IZO,IO ?2 57 37

59.9O J6 1] J3
120.10 22 57 37

01STANCE 434.493

LOL 167.75 VL 27.087 GAL -5.18 AIL 84.86 HCA 215._5 SMA 125.95 [(C .19988 INC 5.1593 VI 30.004

LOP 20.39 VP 37.329 GAP 8.35 AZP 94.30 TAL _01.69 TAP 54.94 RCA I00.78 APO 15J,13 V2 34.958

GP -35.98 ZAL 126.72 ZAP 142.26 ETS }02.73 ZAE 174.29 ETE 206.45 ZAC 152.d4 ETC 196.04 CLP-162.49

CLA 40._9 RAL 19.64 RAD 6568.0 VEL I?.060 PTH _,|6 VHP 7.134 CPA -I9.53 RAP 48.73 ECC 1.3959

L-I TIME INJ L4T INJ LONG INJ RT AS( INJ A_MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

4211.64 -75.74 188.06 255.15 57.7? 17 73 25 3611,6 -29.80 180,68

2950.39 -75.77 91.94 755.I4 57.7J 23 46 48 _350,4 -29,78 84,57

4211.64 -25.74 I88.06 255.15 57.72 17 ?3 25 3611.6 -19.80 180.68

?950.39 -25.72 91.94 755.I4 57.71 23 46 48 _350.4 -19.78 84.57

4211,64 125.74 I88.O6 255.I5 57.72 17 ?3 25 3611.6 -29,80 180.68

2950.39 -75.71 91.94 255.14 57.71 73 46 48 2350.4 -29.78 84.57

CIFFERENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE 1.O197 TRA-J.8044 TC3-3.7475 BAU 1.0478 SGT 4]84.9 _ 474.8 ,SG3 151.9 ST 1455,2 SR 394.4 SS 436.4

ROE .3373 RRA -.0120 RC3 -.2655 FAU .04445 RRT .6891 _ .8408 RTF .8915 CRT .8405 CRS -.9913 CST -,9018

FOE ,5969 FRA -.2458 FC3-!.5999 8SP I]768 _ 4410.5 R?3 ._072 RI3 .8934 LSA 1546.4 MSA 268.3 5SA 11.6
80E I .O740 8RA 1.8047 8C3 ].258] FSP -489 S_I 4197.! S_? 34].J THA 4._9 ELI 1493.3 EL2 208.2 ALF 15.09

LAUNCH {)ATE MAR 8 1969 FLIGHT TIME 148.O0 ARRIVAL GATE AUG 5 1969

HELIOCENTRIC CONIC 0ISTANCE 440.758

RL 148.50 LAL .0[3 LOt. 167.75 VL 77.0_3 GAL -4.87 A]'L 85.44 HCA

RP 108.43 LAP -?.71 LOP ?3.58 VP ]7._94 GAP 8.55 AZP 9_.67 TAL
716.47 ._WA 125.54 ECC .20066 INC 4.5594 Vl 30.004

I99.97 TAP 56.34 RCA 100.35 APO 150.73 v? 34.951
RC 158.87_ GL 27.18

PLAN_TOCENTRIC CONIC

C3 21.954 VHL 4.685

LNCH AZMTH LNC_ TIME
61.93 _6 36 JO

118.07 23 | 44

61.93 16 36 IO

118.07 2] I 44

61,93 16 36 10

118.07 2] I 44

OIFFERENTIAL CORRECTIONS

TOE .9727 TRA-I.6702 TC_-5.6426 8AU 1.07?O

ROE .3210 RRA -.O268 RE3 -,2687 FAU .044]?
FOE .5519 FRA -.1721 FC3-1,7477 BSP J40_

_OE 1.O243 8RA 1.6704 BE3 3.6525 FsP -497

GP -]1.]8 IAL I75.48 ZAP 144.@0 ETS _03.45 ZAE I75.50 ETE ?04.95 ZAC 135,47 ETC 195.39 CLP-163.16

0LA 39.0] RAL ?].03 RAO 656?.9 V_. 11.977 PTH ?.|] VHP 7.061 OPA -16.33 RAP 49.79 ECC 1.3613

L-I TIME INJtLAT INJ LONG INJ RT AS( INJ A]'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
4162.70 -25,7] 18].93 256.57 59.58 17 45 53 3562.7 a29.57 176,42

?954.83 -?5.72 g?.3l ?56.56 59.57 ?3 50 59 735A.8 -?9.55 84.80

4162.70 -25.73 183.93 ?56.57 59.58 I7 45 33 356?.7 -29.57 176,47

2954.83 -25.72 92.]! 256.56 59.57 73 50 59 ?354.8 -79.55 84.80

4|62,70 -ES.?] |8],9] 256.57 59.58 17 45 3] 3562.7 -29.57 176.42

?954.8] -75.72 9_.3! 256.56 59.57 E] 50 59 735A.8 -29.55 84.80

MIO-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S6T 4469.8 _GR 468,? ,S_5 154.8 ST 1430.8 SR ]92,8 SS 415,8

RRT .6867 RRF .8Z08 RTF .8871 CRT .8498 CRS -.9948 CST -,8940

$6_ 4494._ R_3 .7867 R|3 .8887 LSA 1518.4 MSA 262.3 SSA 13.5

,S_J 448|.4 S_? ]]9.5 THA 4.14 ELl 1470.0 EL2 _(DI .5 ALF 13.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69,

LAUNCH CATE MAR H 1969 FLIGHT TIME 150.00 "ARRIVAL CArE aUG 5 1969

HELIC_ENTRIC CCINIC

RL 14H.50 LAL .00

RP 108,39 LAP -2.59

RC 161.027 GL Z5.03

PLAN£TOCENTRIC CONIC

C3 ?0.232 VHL 4.498

LNCH 4ZMTH LNCH TIME
63.74 I6 58 43

I16.26 2} 6 38

63.74 16 58 43

116.76 73 6 38

63.74 16 5B 43

116,26 23 6 3,8
CIFFER1ZNTIAL COQRECTIONS

TCE .9344 TRA-I-.53_O TC3-4.0400 8AU |.(_

ROE .3087 _RA -.0216 RC3 -.2706 FAU .04_E

FCE ,5083 FRA -.t006 FC3-1.8752 8SP 14330

DCE .9841 BRA 1.5331 BC3 4.0490 FSP -504

DISTANCE 446.016

COL ]67.25 VL 26.960 GAL -4.44 AZL 85.94 PEA 239.60

LOP 26.78 vP ]7.761 GAP 8.75 AZP 93.1] TAL 198.14
GP -79.12 7AL |24.34 7AP 147.06 ETS 304.02 ZAE 126.49

SMA |25.14 EC( .?0160 INC 4.0603 Vl 3_.0_4

TAP 57.74 RCA 99.91 APO ]50.36 v2 }4.964

£TE L:_03.55 7AC 138.03 [T( 194.76 CLP-163.8_

CLA 37.86 RAL ?6.47 RA0 6567.8 VEL 11.900 PTH 2.11 VHP 7.07H CPA -13.46 RAP 51.03 ECC 1.3330

L-I TIfl_ INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIM_ PO CST TIM INJ 2 LAT [NJ Z LL"_/G

4117,67 -25.68 180.17 258.28 61.27 18 7 ZI 3517.6 -79.32 172.55

2960.68 -25.67 92.77 258.27 61.16 2] 55 58 236(1.7 -29.}l 85,15

4117.62 -25.61_ I_W3.J7 Z58.28 61.17 18 7 21 3517.6 -29.}2 172.55

2960.68 -25.67 92.77 258.27 61.16 ?3 55 58 2360.7 -29.3i 85.15

4127.62 -75.68 IBO.17 73B._8 61.17 18 7 21 3517.6 -29.32 172.55
2960.68 -75.67 92,77 _38._7 61.16 23 55 58 2]60.7 -29.31 H5.15

MID-COURSE _XECUTION ACCURACY ORDIT OETERtWIINATICI_ ACCURACY

SCT 4554.5 SGR 463.8 ,S63 136.7 ST 1406.8 SR 393.5 SS 395.4

RRT .68J3 RRF .7974 RTF .8839 CRT .8611 CRS -.9971 CST -.8866

SC8 4578.0 R23 .2621 RI3 .8857 LSA 2492 ,6 MSA _55.3 SSA 15.5

S_I 4565.5 Y,,_ 3_.7 THA 3.99 ELI 1447.8 EL2 194.4 ALF 13.79

LAUNCH C4T£ MAR 8 19(/9 FLIGHT TIME I57.00 ARRIVAL FATE AUG 7 1969

HIELIOCENTRIC CONIC

RL 148.50 LAL .DO

RP lOB._5 LAP -2.46

RE I63.16J GL 23.02

PLANETOCENTRIC CONIC

C3 18.80(_ VML 4.336
LNCH AZMTH LNCH TIME

65.36 17 2] 8

114.64 23 12 J8

65.36 17 21 8

114.64 ?3 12 18
65.36 17 ?I B

114.64 23 12 18

CIFFERIENTIAL CORRECTIONS

TOE .9077 TRA-1.3906 TC3-4.436! BAU |.|I71

ROE ,2996 RRA -.0162 RC3 -.2716 FAU .04300

FO_ .4664 FRA -.O310 F(3-|.9802 8SP |4610
DOE ,9511 BRA 1.3907 8C3 4.4444 FSP -507

01STANCE 451.768

LCL 167.75 VL 26.697 GAL -4.03 AZL 86.38 PEA 72_.78 5_A 124.74 ECC .20271 INC 3.6237 v! 30.004

LOP 29.97 VP 37.22_ GAP 8.96 AZP 9_.66 TAL 196.35 TAP 59.J3 RCA 99.46 A_ J50.03 V2 34.977
GP -27.14 ZAL |22.64 ZAP 149.10 ET$ _04.4l ?A£ I77.30 ETE ?02.26 740.140.53 ETC 194.16 CLP-164.62

OLA _5._5 RAL 29.99 RA0 6567.8 VEL I1.640 PTH 2,10 VHP 7,026 OPA -10.86 R4P 52,42 ECC 1.3094
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A}'MTH INJ TIME PC) CST TIM INJ ? LAT INJ 2 LONG

4075.74 -25.6J 176.7! 260,26 62.54 I8 29 4 3475.? -_9.07 169.01

2967,78 -25.59 93._0 260.25 62.53 ?4 I 46 ?367.8 -29.06 85.60

4073.74 -25.61 I76.7l _60._6 6_.54 _8 _9 4 3475,7 -_9.07 169,01

2967.78 -_5.59 93.30 260.25 62.53 24 ! 46 2367.8 -29.06 85.60
4073.74 -25.6| |76.71 _60,_6 62.54 18 29 4 3475.7 -?9.07 169.O1

2967.78 -25.59 93.30 _60.25 6?.53 24 1 46 ?367.8 -29.06 85.60

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

CYvT 4636.? Y.,R 461.4 ,%G3 157.7 ST I382.3 SR 396.0 5S 375.6

R_T .6730 RRF .7716 RTF .8814 CRT .6742 ORS -.9978 CST -.8790

S_8 4659._ R"Z3 ._369 R13 .88_6 LSA 1465.4 MS4 _47.3 SSA .I 7.7

_1 4646.7 S_ 340.5 THA 3.85 EL1 J425.8 EL2 J66.4 ALF 14.31

LAUNCH FATE MAR 8 1969 FLIGHT TIME 154.00 ARRIVAL FATE AUG 9 1969

HELICwCENTRIC CONIC

RL 148.50 LAL -OO

RP 108.31 L_P -_.33

RC 165.276 Ct 21.12

PLAN[TC_ENTRIC CONIC

C3 17.599 VHL 4.195 CL4 35.96RAL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

66.83 17 43 37 4036.54 -_5,50

113.15 ?3 18 45 7976.17 -75.49
66.85 17 43 37 4036.54 -25.50

113.13 23 18 45 2976.12 -25.49

66.85 17 43 37 40_6.54 -25,50

113.15 23 18 45 2976.12 -?5.49

01FFERENTIAL CORRECTIONS

TOE .8789 TRA-1.2393 T(3-4.8214 8AU 1,1367

ROE .7933 RRA -.0100 RC3 -.2715 rAo .04186

FOE .4283 FRA .03_3 FC3-2.0592 BSP 14812

80E .9265 BRA 1.2393 BC3 4.8_91FSP -_03

CISTANCE 457.511

Cc'_- 167.25 VL _6.8_6 G4L -3.65 AZC 86.76 HCA 225.97 SMA I74.35 EC( .20_99 INC 3.2363 VI 30.00_

LOP 33.17 VP 37.196 GAP 9.17 AZP 92.?5 TAL 194.55 TAP 60.52 RC4 98.99 APO 149.72 V2 34.99_

GP -25.40 ZAL |2|.0I _AP 150.94 ETS 304.64 7AE 227.98 ETE 201.09 ZAC 143._0 ETC 19].60 CLP-I65.38

33.62 RAC 6567.7 VEL 11.789 PTH ?.08 VHP 71048 CPA -8.5I RAP 53.94 ECC 1.ZH96

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

173.50 262.52 63.75 18 50 54 3436.5 -28.81 165.73

93.91 262.51 63.73 24 8 Z] 2376.1 -28.80 86.14

}73.50 ?62.52 6].75 18 50 54 3436.5 -28.81 163.73

93.91 267.51 63.73 ?4 8 ?I 7376.1 -28.80 86.14

173.50 262,32 63.75 18 50 54 3436.3 -78,8J 165.73

93.91 262.5! 63.73 24 8 21 7376.1 -?8.80 86.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 4709.3 $6R 461.1 SG3 I57.7 ST 1359.8 SR 400.6 SS 357,_

RRT .66L:_ _ .7448 RTF ,8791 CRT .8899 CRS -.9964 (ST -.8715

$68 4731.8 R23 .2131 R13 .8801 LSA 1442.4 MSA 238.2 SSA 20.1

.561 4719.2 S(.,? 344,9 THA 3.73 ELI 1406.5 EL2 176.7 ALF 14.93

LAUNCH {)ATE MAR 8 J969 FLIGHT TIME 156.[](] ARRIVAL FATE AUG 11 ]969

HIELICEENTRIC CONIC DISTANCE 463._45

RL 148.50 LAL .OO LCL 167.25 VL 26.775 GAL -3.24 AZL 87.11H_ 2_9.16 .SMA 123.97 ECC .20546 INC Z.8882 Vl _'}.OO4

RP 108._6 LAP -2.|8 LOP 36.37 VP 37.164 GAP 9.38 AZP 91.89 TAL 192.75 TAP 6J.90 RCA 98.50 APO 149.45 V? 35.OO3

RE 167.370 GL 19.31 GP -23.86 ZAL 118.87 ZAP 152.61 ETS 304.7? ?A£ 126.56 ETE 200.0Z ZAC 145.44 ETC 193.08 CLP_|66.I5

PLANE. TO(ENTRIC CONIC

C3 16.590 VHL 4.073 0LA 35.15 RAL 37.37 RAD 6567.7 VEL II.746 PTH ?.07 VHP 7.0910PA -6.36 RAP 55.58 ECC ].2730

LNCH AZMTH LN(H TIME L-I TIME: INJ LAT INJ LCI_ INJ RT ASC INJ A})4TH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

68,25 18 6 25 3999.43 -25.36 170.48 265,06 64.81 19 13 4 3399,4 -?_.54 162.65

111,75 73 25 32 ?985.98 -25.35 94.62 265,05 64,80 24 15 38 2386,0 -28.53 86.80

68.25 18 6 25 3999.43 -25.36 170.48 ?65.06 64.81 19 13 4 3399.4 -28.54 162.65

111.75 23 ?5 52 ?983.98 -25.35 _ 94.62 _.O5 64.BO 24 15 38 2386.0 -28.53 86.80
68._5 18 6 2fl 3999.43 -25.36 170.48 265.06 64.81 19 13 4 3399.4 -_8.54 162.65

111.75 23 25 52 2985.98,; -25.35 94.6_ 265.05 64.80 24 15 38 2386.0 -?8.53 86.80

DIFFERENTIAL CORRECTIONS MID-COURSE £XECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE .8537 TRA-I.O846 TC_-5.2054 8AU 1.1561 5GT 4786,0 SGR 462.3 SG3 157.4 ST I331.0 SR 405.4 SS 338.3

ROE .2882 RRA -.003_ RC3 -.2728 FAU .04066 R_T .6314 _ .7181 RTF .8783 CRT .9057 CRS -.9919 CST -.8627

FOE .3890 FRA .1023 FC3o2,1_16 8SP 15088 _ 4808.3 R_3 .1884 RI3 .8792 LSA 24]3,6 MSA 227.5 SSA 22.9

_:_E .9010 8RA 1.0848 BC3 3.2126 FSP -503 5(;1 4795.5 SG2 350.2 THA 3.62 ELI |38I .5 EL2 I65.6 _L_TS.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69_

LAUNCH 0ATE MAR _ 1969

H[LIOCENTR[C CONIC

RL 148.50 LAL .00

RP 108.22 LAP -Z.04

RE 169,445 GL 17.56

PLANIETC_ENTRIC CONIC

C3 15.748 VHL 3.96_

LNCH A?MTH LNCH TII_

69.6Z 1B 29 51

1J0.38 ?3 33 27

69.62 JR 29 5!

210.38 23 33 27

69.62 18 29 5J

JID.38 23 33 27

FLIGHT TIE ]58.00 ARRIVAL CATE AUG |3 1969

0ISTANCE 468,969

LOt. 267.25 VL 26.715 GAL -?.82 A?L 87.43 HCA 232,35 S*4A 123.60 ECC .?07J 3 INC 2.5719 VJ 30.004

LOP 39.57 VP 37.133 GAP 9.61 AZP 91.57 TAL 190.94 TAP 63.29 RCA 98.00 APO 149.2! V2 3§.016

GP -22,5I ZAL 116.44 ZAP J54.|4 ETS 304.65 ZA[ 129.05 ETE 199.06 ?AC !47.87 ETC |92,58 CLP-166.92

CLA 34.39 R4L 41.26 RA0 6567,6 VEL 11,7!0 PTH 2.06 VHP 7,J5J 0PA °4.40 RAP 57.3] ECC !.2592

L-I TIME JNJ LAT |NJ LONG IN! RT ASC IN! AZMTH IN! T]ME PC) CST TIN IN! 2 LAT IN! 2 LONG
3963.59 -25.19 167.57 267.87 65.77 19 35 54 3363.6 -28.Z4 I59.70

2998.J0 -25,18 95.49 267,87 65,76 24 23 25 2398.1 -28,23 87.62

3963.59 -25.19 167,57 267.87 65.77 J9 35 54 3363.6 -28.24 159.70

2998.10 -25.18 95,49 267,87 65,76 24 23 25 2398,I -28.23 87.62
3963.59 -25,J9 167.57 267.87 65.77 J9 35 54 3363.6 -28.24 159.70

2998.10 -25.18 95.49 267.87 65.76 24 23 25 2398.1 -28.23 87.62
OIFFERENTIAL CCRRECTIONS NIO-COURS[ EXECUTION ACCURACY ORBIT 0£TERNZNATZON ACCURACY

TOE .H285 TRA -,9233 7C3-_,5760 BAU J .175_ ._T 4860,6 S{,R 465,0 S_3 156,6 ST I297,5 SR 410.7 SS 318.9
ROE .2844 RRA .0029 RC3 -.2746 FAU ,03935 RRT ,6406 RR_ ,6924 RTF .8784 CRT .9221 CRS -.9830 CST -,8523

FOE .3507 FRA .1639 FC3-2.1631 BSP 15358 .S_ 4882,8 R_3 ,1649 R13 .8792 LSA 1380'9 HSA 215,5 $5A 26.3

6CE .8760 BRA .9233 BE3 5.5827 FSP -501 S_1 4869,8 .$62 356,4 THA 3.53 ELl I352.4 EL2 152,5 ALF 16.49

LAL_CH OATE MAR 8 19_9 FLIGHT TIME 160._] ARRIVAL DATE AUG I5 I969

HELIOCENTRIC CONIC 0ZSTAN(£ 474,_2

RL |48.50 LAL .O0 LCt. 167.25 VL 26.655 GAL °2.39 AZL 87,72 HCA 235.55 S_A 123.24 ECC .209OO INC 2.2814 Vl 30.004

RP J08.J8 LAP -I .88 LOP 4=.77 VP 37.103 GAP 9.84 AZP 9| .29 TAL 189.12 TAP 64.67 RCA 97.48 APO |49.00 V2 35.030

RC !7J .498 GL 15.86 GP -2J.30 ZAL 113,75 2AP 155,54 £TS 304.41 ZAE |29.47 ET£ 195.I9 ZAC 150.29 £TC I92.11 CLP-|67.69
PLANETOCENTRIC CONIC

C3 15.O56 VHL 3._ 0LA 33,66 RAL 45,28 FAD 6567,6 VEL 11,68| PTH 2,05 VHP 7,225 OPA -Z,60 RAP 59,14 ECC 1.2478

LNCH AZMTH LN_H TIME L-I TIME IN! LAT IN! I.J3NG IN! RT A_ IN! A$_4TH IN! TIME PO CST TIM fNJ 2 LAT IN! 2 LONG
70.99 18 54 14 3928,09 -24,96 164,69 270,96 66,65 J9 59 42 3328,1 -27.90 156,80

109.0! 23 41 12 3013,37 -24,95 96,57 270,95 66,63 24 31 26 2413,4 -27,89 88,67

70.99 18 54 14 3928.09 o24.96 164.69 270.96 66.65 19 59 42 3328.1 °27.90 156.80

1o9.ol 23 41 12 3013.37 -24,95 96,57 270,95 66,63 24 31 26 2413.4 -27,89 88.67

I10.00 O 36 24 2856,60 °28,78 86,05 272,63 70,70 J 24 _ 2256,6 -31.14 77.6,4
J!O.O0 23 2 9 3132.87 -21.25 J03.95 269.04 62.57 23 54 22 2532.9 -24.75 96.55

CIFFER1ENTIAL C_R_CTJCINS NIO-CO_R_I_ EXECUTION ACCURACY ORBIT OETERHINATION ACCURAC_

TCE ,8OI5 TRA -,7535 1C3-5,_"_30 BAU J,1935 SGT 4931,| _ 468,3 SG3 ]55,4 ST 1257.1 SR 416,0 SS 299.3

ROE .2817 RRA .0104 Re3 -.2763 FAU .03793 RRT .6293 RRF' .6676 RTF .879! CRT .9386 CR$ -.9677 CST -.8391

FOE .3J27 FRA .2233 FC3-2.181I 85.P 15613 SG8 4953.3 R23 .1433 R13 .8798 LSA I342.1HSA 202.3 SSA 30.3

BO£ .8495 BRA .7536 Be3 5.9295 FSP -499 S6J 4939.9 $G2 363.3 THA 3.44 ELI 1317,1 EL2 137.0 ALF 17.45

LAUNCH OAT[ MAR 8 1969 FLIGHT TIME 162,00 ARRIVAL DATE AUG J7 J969

0ISTAN(E 480.382

LOt. J67.25 VL 26,597 GAL -|,94 AZL 87,99 HCA 238,74 S*,IA 122,88 ECC .21J09 V! 30.004

LOP 45,98 VP 37,074 GAP |0.08 AZP 91,04 TAL 187,30 TAP 66.05 RCA 96,95 V2 35.043

GP -20.22 ?AL 110.81 ZAP 156,84 ETS 304.01 ?AE 129,85 £TE 197,40 ZAC 152,70 CLP-168.46

0LA 32.93 RAL 49.46 RA0 6567,6 VEL 11,657 PTH 2,05 VHP 7.312 0PA -,94 RAP 61,04 ECC 1.2387

L-I TIME ZNJ LAT IN! LONG ZNJ RT ASC IN! AZNTH _NJ TIME PC) C$T TIM IN! 2 LAT IN! 2 LONG

3891,89 -24.67 161.76 274,32 67.46 20 24 48 3291.9 -27.50 153.84

3032,97 -24,66 97,94 274,31 67,44 24 39 L:_ 2433.0 -27.49 90.03
3891,89 -24,67 16_1,76 274,32 67,46 20 24 48 3291,9 -27,50 153.84

3032,97 -24,66 97,94 274.31 67,44 24 39 20 2433,0 -27,49 90.O_

2771.88 -30,54 80.08 276,64 73,84 2 3 50 2171.9 -32.45 71.38
3200.97 -I9.05 108,02 271,40 61,07 23 47 33 2601,0 -22.76 100,84

HELIOCENTRIC CONIC

RL 148o50 LAL .00

RP I08.14 LAP -1.72

R( 173.532 GL I4.19

PLANE TOCENTRIC CONIC

C3 14.506 VHL 3.809

LNCH AZHTH LN_H TIME
72.43 19 19 56

JO7.57 23 48 47

-72.43 19 I9 56

107.57 23 48 47

110.00 1 17 38

110.00 22 54 12

INC 2.0122

APO 148,82

ETC 191.65

C[FFERENTIAL CCRR£CTIONS MI0-COJR_ EXECUTION ACCURACY ORBIT DETER_4INATION ACCURACY

TOE .7706 TRA -.5752 TC3-6.2366 BAU J.2106 ._T 4997,4 SGR 47_.,3 5G3 153,8 ST I208,2 SR 421.0 55 280.0

ROE .2797 RRA .0189 RC3 -,2779 FAU .03645 RRT ,6179 _ _&144 RTF ,8803 CRT .9547 CR5 -.9430 CST -.8217

FOE .2750 FRA .2807 FC3-2,1753 BSP 15855 $G6 5019,7 R23 ,1239 R13 ,8808 LSA 1295,6 HSA 188,3 SSA 35.2

dOE .8!98 _RA .5755 8C3 6.2428 FSP -495 SG1 5006.0 SG2 3_0.7 THA 3.36 ELI 1273.9 EL2 118.9 ALF 18.57

L_UNCH GATE MAR 8 1969 FLIGHT TIME |64.0D ARRIVAL 0ATE AUG 19 1969

HELIOCENTRIC CONIC

RL 148.50 LAL ._

RP 108.10 LAP -J.55

RC 175.544 GL 12.54

PL_NETOCENTRIC CONIC

C3 14.O91 VHL 3.754

LNCH AZHTH LN_H TIME
74.0_ 19 47 28

105.98 _3 55 35

74.02 I9 47 28

105.98 _3 55 35

110.00 I 53 5

JIG.DO 22 53 4

OISTANC[ 486,069

LOL 167.25 VL 26.539 GAL -J,48 AZL 88.24 HCA

LOP 49.18 VP 37,045 GAP -I0.3_ AZP 90.83 TAL

GP -19.26 ZAL 107,64 2AP J58,03 ETS 303.45 Z_

241,95 SMA 122,54 £CC ,21340 INC 1.7605 Vl 30.004

185,48 TAP 67,4_ RCA 96.39 APO 148.69 V2 35.056

130.18 ETE 196.69 ZAC 155.I1ETC 191.21 CLP-169.23

0LA 32.19 RAL 53,76 RA0 6567,6 V£L 11,639 PTH 2,04 VHP 7,411 OPA .59 RAP 63.01

L-I TIME INJ LAT INJ LONG INJ RT A,SC INJ AZI4TH INJ T_ME PO CST TIM INJ 2 LAT
3853.29 -_4.30 158.64 277,94 68.2_ L_ 51 41 3253,3 -27,04

3058,73 °24,29 99,75 277,93 68.L_0 24 46 34 2458.7 -27.03

3853.29 -24,30 158.64 277.94 68,22 20 51 4! 3253.3 -27.04

3058.73 -24.29 99,75 277,93 6_._ 24 46 34 2458.7 -27.03

2707.62 -31.66 75.41 280.60 76,39 2 38 13 2107.6 -33.21

3252.40 -17.33 111.01 _74.33 60.07 23 47 16 2652.4 -2!.18
0IFFERENT|AL CCRR£CTIONS

TOE .7361 TRA -.3855 TC3-6,4995 B4U 1.2255

ROE .2788 RRA .0286 RC3 -.2779 FAU ,03484

FOE .2391FRA .3377 FC3-2.1407 BSP 16027

BOE .7872 eRA ,3865 8C3 6.5055 FSP -486

MIO-ODURS_ EXECUTION ACCURACY

S_T 5055,2 5GR 476,7 SG3 151.8

RRT ._59 RRF .6231 RTF .8_14

5_B 5077.7 R"Z3 .I082 R13 .8819

.%! 5063.5 S(;2 378.6 THA 3.29

ECC 1.2319
IN! 2 LON(,

150.71

91.83

I50.7I

91.83

66,5_

104.00
ORBIT 0ETERNINATION ACCURAC_

ST 1152.1SR 425.9 SS 263.2

CRT .9698 CR5 -.9052 CST -.8005

LSA 1243.4 HSA 174.3 SSA 4!.!

ELI I224.4 EL2 97.8 ALF 19.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69

LAUNCH CATE MAR 8 1969 FL]GHT TIME 166.00 ARRIVAL CATE AUG ZI 1969

HELIC)_ENTR|C CC(NIC

RL 148.50 LAL ,00

RP |08.06 LAP -1,38

RC |77.535 GL 10.92

PLANE TCKENTRIC CONIC

C3 J3.810 VHL 3.716

LNCH ATHTH LNCH Tr_

75,84 21] 17 31

104,16 O 4 42

7§.84 20 17 31

!04.16 0 4 42

110.00 2 26 29

llO.O0 22 54 54

DIFFERENTIAL CCRRECTION5

TDE .6907 TRA -.18_ TC3-6.71S9 BAU 1.24J0

ROE .2779 ERA .0388 RC3 -.2778 FAU .03329
FOE ,2005 FRA .3908 FC3-2,0871BSP 16255

BDE .7445 BRA .]935 BC3 6.7216 FSP -48!

01STANCE 491.740

LOL 167.25 VL 26.482 GAL -I.01 AZL 88.48 HCA 245.15 SMA |22.f9 £CC .21596 INC 1.5Z32 vl 30.004

LOP 52,39 VP 37.017 GAP 10.5_ AZP 90.64 TAL ]83.66 TAP r_.8| RCA 95._1 APO |4_,58 V2 35.069

GP -18.39 ZAL 104.26 2AP |59,J4 ETS 302.72 ZAE 1_.4_ ETE |96.05 7AC 157.53 ETC 190.75 CLP-369.99

CLA 31.40 RAL 58.18 RAO 6567.5 VEL 11.627 PTH 2.04 VHP 7.§22 CPA |,99 RAP 65.05 ECC 1.2273

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A_TH IN] TIME PC) CST TIM IN] 2 LAT IN] 2 LONG

3809.99 -23.84 155.15 281,80 68.94 21 21 1 3210.0 -26.49 |47.2}

3093.21 -23.83 102.17 ZOl.80 68.93 0 56 I6 _493.2 -26.48 94.25

3809.99 -23.84 155.J5 281.80 68.94 21 21 I 3210.O -26.49 147.25

3093.21 -_3.83 102.17 281.80 68.93 0 56 J6 _495.2 -_6.48 94.25

2652.50 -32.47 71.32 284.64 78,68 3 l0 41 2052.5 -33.69 62.29

3298.70 -15.74 113.66 277.63 59.26 23 49 53 2698.7 -19.70 106.77

MID-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SrjT 51J5.4 S/_R 480.7 _,3 149.7 ST 1080.3 SR 429.0 SS 745.4
RRT .5949 RRF .6031RTF ,8838 CRT .9_I_ CR$ -.8468 C$T -.7707

S,GB 5137,9 R23 ,0924 RI3 .8842 LSA 1175.9 MSA 161.6 SSA 48.3

SGI 5123.4 S[,,2 3_5._ THA 3.22 EL] |]59.9 EL2 75.8 4LF 21.40

LAUNCH OATE MAR B f969 FLIGHT TIME 16_.00 ARRIVAL CAT£ AUG 23 1969

HELIOCENTRIC CONIC 0I$TANCE 497.393

RL 148.50 LAL .00 LOI. 167.25 VL _6.426 GAL -.5| AZL 88.70 PICA 2A8.36 SMA 121.86 ECC .21878 INC 1,2977 Vl 30.004
RP 108.02 LAP -|.21 LOP 55.60 VP 36.989 GAP |0.85 AIW gO.48 TAL |81.83 TAP 70.19 RCA 95.20 APO 148.52 v_ 35.083

RC 179.506 GL 9.32 GP -17.61 ZAL IO0.7Z ZAP 160.17 ET5 _01.81 ZAE j30.75 ETE 195.47 ZAC 159.94 ETC i90.27 CLP-170.74

PLAMETC_ENTRIC CONIC

C3 13.667 VHL 3_697 0LA 30.55 RAL 6_.6_ RA0 6567.5 VEL 11.62! P7H 2.04 VHP 7,645 0PA 3.29 RAP 67.15 ECC 1.2249
LNCH 4?MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS_tTH INjTI_ PO CST TIM INJ 2 LAT INJ 2 LONG

78.03 20 51 I0 3758.20 -2_.28 151.02 285.00 69.64 21 53 48 3158,2 -25.84 143.1!

101.97 0 7 O 3140.45 -23.27 105.49 285.89 69.6_ 0 59 20 2540._ -25.83 97.58

78.0_ _ 51 10 3758.LSO -23.28 |5|.O_ 285.90 69.64 21 53 48 3158.2 -25.84 143.II
101.97 0 7 0 3140.45 -23,_7 105.40 285.89 69,63 0 59 20 2540,4 -25.83 97.58

110.OO 2 58 58 2602.74 -33.08 67.56 288.82 80.83 3 42 21 2002.7 -33.99 58.44

II0,00 22 58 22 3343.90 -14.15 116,19 281.22 58.55 23 54 6 2743.9 -18.21 109.43

OIFFER_NTIAL CORRECTION5 M|D-COUR...e,_. EXECUTION ACCURACY ORBIT D£TERMINATION ACCURACY

TOE .6324 TRA .0148 TC3-6.8695 OAU |.2562 ,%T _17_.0 SGR 483.9 5(,3 147.4 ST 991,9 SR 429.9 55 227.B

ROE .2768 ERA .0497 RC3 -.2775 FAU .03182 RRT .5853 RK_ .5838 RTF .8873 CRT .9888 CRS -17552 CST -.7288

FOE .1584 FRA ,4410 FC_-_.OISg _SP |6486 ,S_6 5195.6 R"d] .0759 RI3 .8876 _SA 109_.5 MSA 154,_ $5A 55.5
B0E .6903 BRA .0518 BC3 6,875! FSP -478 ,_G] 5180.8 S,G2 391._ THA 3,15 ELI 1079.4 EL2 59.0 ALF 23.27

LAUNCH 0AT£ MAR 8 1969 FLIGHT TIME 170.(]0 ARRIVAL DATE AUG 25 1969

HELIOCENTRIC CONIC

RL 148.50 LAL .00

RP 107.98 LAP -1.03

RC 181,455 GL 7.74

PLAMET_£NTRIC CONIC

C3 13.668 VHL _.697

LNV_ AZMTH LNCH TIME

80.90 21 30 54
99.J0 O 3 33

I00.00 0 43 54

I00.00 23 _3 15

110.00 3 30 _8

110.00 23 2 41

0IFFERENTIAL CORRECTIONS

TOE .6131 TR4 .|_3 TC5-7.2291BAU 1.32"Z|

ROE .2925 ERA .0619 RE3 -.3100 FAU .03321

FOE .1992 FRA .4916 FC3-2.1034 BSP 19949

8OE .6793 BRA .2078 BC3 7.2_57 FSP -738

OISTAN_E 503.031

LOt. 167.25 VL 26.370 GAL -.00 AZL 88.92 _A 251.57 5_A 121.53 ECC .22189 INC 1.0819 Vl _0.00=

LOP 58.81 VP 36.961 GAP 11.13 AZP 90.34 TAL |80.01 TAP 71.58 RCA 94,57 APO 148.50 v2 35.095

GP -16.9! 7AL 97.03 ZAP J61.|_ ETS 300,72 ZAE ]3_.00 ETE |94.94 ZAC 162.36 £TC 189,75 CLP-171.49

gLA 29,63 RAL 67.23 RAO 6567,5 VEL II.621PTM 2,04 VHP 7.779 _PA 4,48 RAP 69,30 £CC 1.2249

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

_689.44 -22.61 145.64 290.18 70.32 22 32 23 3089.4 -25.08 137,74

3i.>09.2! -22.60 110.35 290.18 70.31 O 57 4 2609.2 -25.07 102.A5

_0_0.27 -25.08 101._ 291.08 73.19 i 35 14 2480.3 -27.J5 93.48

3293.62 -L_.I6 115.60 289.17 67,45 24 28 9 2693.6 -23.04 107.99

2_56.64 -33.52 64.04 29_.!2 82.87 4 13 34 1956.6 -}4.14 54.85

3390.01 -12.50 118.74 285.05 57.92 23 59 II 27_,0 -_6.65 112.09

MID-COURS4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

s_r 5440.5 SGR 519.8 ,%] 156.5 ST 969.4 SR 454.5 55 _74.4

RRT .5994 _ .6_(_ RTF .9046 CRT .9879 CR$ -.8029 CST -o8306

•_B 5465.2 R23 .1056 RI3 .905l LSA I093.1 MSA 151.7 55A 61.6

_1 5449.4 5G2 415.4 THA 3.30 ELI 1068,8 EL2 64.0 ALF _4.95

LAUNCH OAT[ MAR 8 1g_9 FLIGHT TIM£ 172.OO ARRIVAL DATE AUG 27 1969

/-IELICXTENTRIC CONIC 01STANCE SO8.6_9

RL 148.50 LAL .00 LOL 167,23 VL _6.316 GAL .5_ AZL 89.13 t,_A 254,78 SHA 12J .22 ECC .22528 INC ,8739 V! 30,004

RP 107.94 LAP -.84 LOP 62.03 VP 3_.935 GAP 11.42 AZP 90.23 TAL 178.19 TAP 72.97 RCA 93,9I APO 148.52 V2 35,108

RC J83._4 GL 6,20 GP -16.27 ZAL 95.22 ZAP |62.0| ET$ 299,46 Z_E 131.2_ ETE 194.47 2AC 164.79 ETC 189.13 CLP-172.Z4

PLAN_TO(.ENTRZC CONIC

C3 13.815 Vl-fl_ 3.717 OLA 28.64 RAL 71.82 RAO 6_67._ VEL 11.628 PTH 2.04 VHP 7,925 OPA 5.58 RAP 71.51 ECC 1,_74
LNCH ATMTM LN_H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

85.53 22 26 19 ]572.28 -21.83 I_6.71 294.66 70.99 23 25 32 2972.3 -24.22 128._3

94.47 23 40 49 3331,0£ -21.82 1|9.04 294.65 70.98 24 36 20 2731.1 -24.21 111.16

10(3.00 1 4I 26 2955,60 "27.26 93.0_ _.}_ 77.23 2 _ 42 2355.6 -2_.74 84.57
100.00 23 12 19 3422.98 -16.59 123.55 292.40 64.77 24 9 22 2823.0 -19.85 116,27

II0.00 4 2 37 2513.65 -]3,83 60.72 297.56 84.81 4 44 30 1913.6 -34.18 5|,49
llO.0O 23 7 38 3437.70 -10.76 121.34 289.09 57,36 24 4 56 2837,7 -14.99 114.79

DIFFERENTIAL CORRIECTION5 .......... MI0oCOUR,_EXECUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .4931 TRA .4629 TC3-6.9_22 BAU 1.2794 5GT 5264.8 SC,R 490,3 SG3 142.0 ST 813.1 5R 430,4 $S 217.6

ROE .2780 RRA ,O759 RC3 -.2659 FAU .0285J RRT ,562| RRF .55_0 RTF .8913 CRT .9612 CRS -.4893 CST -.6742

FOE .0835 FRA .5463 FC3-1.7867 8SP 16785 560 5287.6 R23 .0592 R13 .8916 LSA 924.8 MSA 188.2 SSA 55.8

BOg .566l 8RA ,4690 BE3 6.9273 FSP -459 SG1 5272.0 SC2 405,0 THA 3.01 ELI 913,9 EL2 |05.6 ALF 27.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES w VOL. 4. 1968-69_

LAUNCH CATE MAR 8 1969 FLrGHT TIE 174.00

HELIOCENTRIC CONIC

RL 148.50 LAL .O0 LOt. 167.25"VL

RP 107.90 LAP -,66 LCP 65.25 VP

RC 185.291 GL 4.70 GP -15.70 2AL

PLANC.TOCENTRIC CONIC

C3 14.124 VHL 3.758 CLA 27.57 RAL

LNCH 4ZNTH LNCH TIME L-I T_4E

90.OO O 22 37 3271,06

90.00 22 24 47 3642.01

1(30,OO 2 25 36 2874,59

lOO.O0 23 4 29 3513.72

llO.00 4 33 49 2473.37

110.OO 23 12 46 3487.70

OIFFERENTIAL CORRECTIONS

TOE .4OO8 TRA .6986 TC3-6.8320 BAU 1.2910
ROE .2784 RRA .0895 RE3 -.2582 FAU ,02"/'02

FOE .0417 FRA .5930 FC3-|.656I BSP 16970

BOE .4880 BRA .7043 BE3 6,8368 FSP -452

OISTANCE 514.226

26.262 GAL 1.08 AZL 89.33 PiCA 258.00 SMA

36.908 GAP 11.73 AZP 90.14 TAL J76.37 TAP

89,35 ZAP 162.84 ETS 297.99 7AE 131.44 ETE

ARRIVAL CATE AUG 29 1969

I20.90 £CC .22900 INC .67J9 Vl 30.004

74.37 RCA 93.22 APC) 148.59 V2 3S.t20
194.03 ZAC 167.21ETC 188.40 CLP-172.98

76.37 RA0 6567,6 VEL 1|,64| PTH 2.04 VHP 8.083 0PA 6.58 RAP 73.76 £CC 1.2324

INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ tIPIt_. PO CST TIN _NJ 2 LAT [NJ 2 LONG

-25.04 !15,68 300,54 76,33 J 17 8 2671.1 -26.68 107.39

-16.94 139.81 297.67 66.97 23 25 29 3042,0 -19.92 132.40
-28.34 87.28 301.31 80.08 3 13 31 2274.6 -29.42 78.64

-13,88 128,92 296,19 63.26 24 3 2 2913.7 -17.36 121.86
-34.04 57,59 302,09 86,65 S 15 2 1873.4 -34.13 48.35

-8.91 124.04 293.27 36.86 24 10 53 2887.7 -13.2i 1J7.58
MI0-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

`%T 5309,2 S_ 491.5 `%3 139,1 ST 725.9 SR 427.0 SS 2J9.8
RRT .fl522 RRF ,3377 R'rF ,8955 CRT .8933 CRS -.3076 CST -.6780

S_ 5331.9 R23 ,0483 R13 ,8957 LSA 836.0 NSA 237.2 SSA 49.1

•%1 5316,2 `%2 409,2 THA 2,94 ELI 825.1 EL2 168,9 ALF 29.05

ARRIVAL OATE AUG 31 1969LAUNCH DATE NAg 8 1969 FLIGHT TINE 176.00

HELIOCENTRIC CONIC 0ISTAN(E 319,785

RL |48.50 LaL .(30 LCL 167,23 VL 26.209 GAL 1,65 AZL $9,53 HCA 261,22 SNA
RP 107,B7 LAP -,47 LOP 68,46 VP 36,882 GAP 12,06 A2'P 90,07 TAL |74,56 TAP

RC 187.175 GL 3.26 GP -15.|7 2AL 85.45 ZAP 163.61 ETS 296.31 ZAE 131.64 ETE
PLANETOCENTRIC CONIC

C3 14,607 VHL 3.822 OLA 26.44 RAL 80,86 RAO 6567,6 VEL I1,662 PTH 2,05 VHP

LNCH AZNTH LNCH TII,_ L-I TIME INJ LAT INJ LONG INJ RT A,SC _NJ A/rMTH
90.00 J 13 56 3167,66 -26,51 108.47 305,76 79,66

90.00 2"4 9 17 3760.30 -13,66 146,94 301o40 64,95

1OO.00 3 5 2 2809,47 -29.02 82,56 306,20 82.48
I(30.00 23 0 51 3393.73 -11.38 133.55 300,25 62.17

110.00 5 4 2_ 2435,95 -34.15 54°67 306,69 88.38

llO.OO 23 17 38 3540.02 -6.95 126.82 297.58 56.45
OIFFERENTIAL CORRECTIONS

TOE ._OOI TRA .9509 TC3-6.6474 BAU 1.299I

ROE .2799 RRA .1045 RC3 -.2463 FAU .02541

FOE .O023 FRA .6428 FC3-I.5059 88P 17045

8OE .4103 8RA .9567 8C5 6.6520 VSP -441

120.60 ECC ,23307 INC .4746 v! 30.004

75,77 RCA 92.49 APO 14H.7O v2 35.132

J93.64 ZAC 169.64 ETC I87.40 CLP-173.72

NI0-COURS_ EXECUTION ACCURACY

`%T 5343.8 `%R 492.0 `%3 136.2

RRT .5416 RRF ,5243 RTF ._98_
`%B 5366,4 R'23 ,0415 RI3 ,8984

`%1 5350.5 `%2 413.! THA 2.87

8.254 0PA 7.50 RAP 76.04 ECC 1.2404
INJ TIME PC) CST TIM INJ 2 LA T INJ 2 LONG

2 6 44 2567.7 -27.67 99.99

23 11 57 3160.3 -16,92 139.79

3 51 52 2209.5 -29.75 73.83

24 0 45 2993.7 -15.02 126.65

5 45 l 1835,9 -34.00 45.43

24 16 58 2940.0 -11.32 120.45

CRBIT 0ETERNINATION ACCURACY

ST 673,6 SR 422.9 SS 23J.6

CRT ,7537 CRS -.1352 CST -.7360

LSA 769,8 NSA 303.0 SSA 41.9

ELl 7§5.8 EL2 247.7 ALF 28.68

LAUNCH 04T£ MAR B 1969 FLIGHT TINE 178,00

HELIOCENTRIC CONIC

RL |48.50 LAL .DO LOt. 167.25 VL

RP 107.83 LAP -.28 LOP 71,68 VP

RC 189.037 GL 1.88 GP -I4.70 ZAL

PLANETOC£NTRIC CONIC

C3 15.281 VHL 3.9(]9 0LA 25.25 RAL

LNCH AZNTH LNCH Till[ Lol TINE

90.00 J 56 26 5093.01
90,DO 22 I 45 3855.I1

100.00 3 41 31 2754,23

tOO.D0 22 59 21 3669.11

IlO.OO 5 34 I4 2401.61

110.00 23 23 8 3594.51

DIFFERENTIAL CORRECTIONS

rOE .1830 TRA 1.2114

ROE .2816 RRA .1199

FOE -.0385 FRA ,6902

BOE .3359 8RA 1.2173

LAUNCH OATE MAR 8 1969

ARRIVAL OATE SEP ? 1969

DISTANCE 525.312

26.157 GAL 2.25 AZL 89.72 HCA 264.44 SNA 120,30 £CC .23752 INC .2803 v! 30.004

36.856 GAP 12.41 AZP 90.03 TAL 172.75 TAP 77.19 RCA 91.72 APO 148._7 v2 35.144

_1.56 ZAP 164.32 ETS 294.42 ZAE 131.82 ETE 193.27 ZAC ]72.06 ETC 185,fl9 CLP-174.46

85.25 RA0 6567.6 VEL 11,690 PTH 2.06 VHP 8.438 DPA 8,34 R4P 78,37 ECC 1.2515

IN! LAT IN! LONG IN! RT ASC IN! A2"NTH IN! TII4_ PO CST TIN IN! 2 LAT IN! 2 LONC
-27.31 103.15 310.79 82.20 2 47 59 2493.0 -28.11 94.57

-10,_6 152.50 305,47 63,69 23 6 O 3255.1 -14,31 145.52

-29.44 78.51 311.07 84.57 4 27 25 2154.2 -29,88 69.73

-8.95 137.83 304.46 61.36 24 0 30 3069.1 -12.71 131.85
-34.18 51.99 311.33 89.96 6 14 15 18OI.6 -33,8I 42.77

-4.89 129.70 301.98 56,J3 24 23 2 2994.5 -9.31 123.39

HI0-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3-6,3974 BAU |,3079 `%T 5_79,9 SGR 491.3 `%3 J33,2 ST E64.3 SR 416.9 SS 249.2

RC3 -.2332 FAU .02393 RRT .5312 RRtc .5112 RTF .9019 CRT .5267 CRS .0250 CST -.8248
FC3-1.3555 BS_ 1721I _ 5402.2 823 .0345 R13 .9020 LSA 733.7 MSA 371.0 SSA 35.8

BC3 6,4017 FS_ -435 `%I 5386,2 `%2 415,7 THA 2.79 ELI 7ll.O EL2 331.1ALF 23.74

FLIQ,.fT TIM[ 180.00 ARRIVAL 0ATE SEP 4 1969

HELIOCENTRIC CONIC 0ISTANCE 530,802

RL 148.50 LAL ,DO LOL 167,25 VL 26,105 GAL 2,87 AZL 89,91H(.A 267,66 SMA I20.GO £CC .24238 INC .0882 Vl 30.004

RP 107,79 LAP -,09 LOP 74,9I VP 36,830 GAP |2,78 AZP 90,00 TAL 170,95 TAP 78,6! RCA 90.92 APO 149,09 V2 35.I55
RC 190,875 GL ,57 GP -14,26 ZAL 77,72 ZAP 164.97 ETS 292,31 ZAE 131,99 ETE 192.94 2AC 174,48 ErE 183,19 CLP-I75.2D

PLANETC(ENTRIC CONIC

C3 16.166 Wit. 4.0210LA 24,02 RAL 89,49 RA0 6567,6 VEL 1J,728 PTH 2,07 VHP 8,636 OPA 9.I0 RAP 80.72 ECC 1.2661

LNCH AZMTH LNCH TII4E L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII4E PC) CS7 TIN INJ 2 LAT INJ 2 LONG
90.00 2 34 28 3032.87 -27.79 98.82 3!5.73 84.33 3 25 1 2432.9 -28.28 90.18

90.00 21 57 35 3940,74 -8,23 i57,42 309,70 62,81 23 3 16 3340.7 -lI.SI 150.57

1(]O.00 4 15 38 2706,68 -29,69 ?4,99 315.91 86,40 5 0 45 2106.7 -29._8 66.19

JOO.OO 22 59 6 3742,16 -6,55 141,91 308,79 60,77 24 I 28 3142,2 -10.39 i35.24
110.00 6 3 2 2370.67 -34.16 49.57 316.01 91.39 6 42 33 1770.7 -33.59 40.38

I1O.OO 23 28 JI 3650.93 -2.75 132.65 306.44 55,91 24 29 2 3050.9 o7.20 126.40

DIFFERENTIAL CORR1ECTIONS NIO-COURSIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE ,0536 TRA 1,4840 TC3-6,0823 BAU J,3154 `%T 5411,9 .T,CR 489,! `%3 130,3 ST 714,0 SR 409.6 SS 271.9

ROE .2839 RRA .1357 RC3 -.2181VAU .0_50 RRT .5209 RRF .498I R'T_ .g059 CRT .2591 CRS .1601 CST -.904J

FD£ -.0797 FRA .7370 FC3-|,2049 BSP 17380 S(_ 5434.0 823 ,0274 R13 .9060 LSA 763.0 MSA 410.3 SSA 30.9

80£ .2889 8RA 1.4902 BC3 6.0862 FSP -429 `%1 5417.9 `%2 417.1 THA 2.71 ELI 725.1 EL2 389.5 ALF Jl.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4, 1968-69

LAUNCH DATE MAR 8 1969 FLIGHT TIME 187,00 ARRIVAL GATE SEP 6 1969

H[LIOCENTRIC CONIC

RL 148.50 LAL .00

RP 107.76 LAP .I0

RC 192.690 6c -.64

PLANE TOCENTRIC CONIC

C3 I7.287 VHL 4,158

LNCH AZMTH LNCH TIH_

90.DO 3 9 17

90.00 21 55 17

IOO.00 4 47 38

1oo.00 22 59 38

It0.00 6 30 40

110.00 23 33 5

OIFFERENTIAL CCRR[CTION5

TDE -.D859 TRA I ,7712 TC3-5.7110 BAU |,3L_107

ROE .287_ RRA .Ifl20 RC_ -.2OO9 FAU .02105
FOE -.119} FRA .7848 FC3-1.0543 BSP 17503

8OE .2997 eRA 1.7777 0(3 5.7145 FSP -421

01STANCE 536.750

LO_ 167.25 VL 26.055 GAL 3.52 AZL 90.10 HCA ?70.88 SMA 119.72 ECC .74770 INC ,1071 Vl 30.004

LOP 78.13 VP 36.805 GAP 13.17 AZP 90.00 TAL 169.17 TAP BO.05 RCA 90._6 APO 149.37 V2 35.166

6P -13.87 2AL 73.96 ZAP 165.56 ET$ 289,_6 2A£ I}2.14 ETE 192,63 ZAC 176.87 £TC 176.51 CLP-175.94

CLA 22.76 RAL 93.57 RAO 6567.7 VEL 11.776 PTH ?.08 VHP 8.854 0PA 9.78 RAP 83.11ECC 1.2845

L-[ TII_ INJ LAT INJ LONG INJ RT AS( INJ AA'NTH INJ TIH(_ PO C$T TIH INJ 2 LA T INJ Z LONG

2982.88 -28,07 95,19 320.62 86,12 3 59 O E38?.9 -28.31 86.53

4021.49 -5.69 161.99 314.04 62.21 23 ? 19 3471.5 -9.37 155.24

2665.77 -29.83 71.96 320.73 87.99 5 32 4 LP065.8 -29.79 63.15

3813.82 -4.15 145.88 313.19 60.37 24 3 12 3213.8 -8.06 139.28

234].42 -_4.O9 47.45 3L_O.70 92.65 7 9 44 1743.4 -33.35 38.29

3708.94 -.53 135.68 310.94 55.82 24 34 54 3108.9 -5.01 129.46

MI0-COUR51E _(UTICN ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5438.J S_R 485,9 $_3 |27._ 8T 815.4 5R 4DI.6 SS 297.7

RRT .5100 RRF .4858 RTF .9094 CRT .0244 CRS ,2619 CST -.9534

St,_} 5459.8 R_3 .0'_4 RI3 .9095 LSA 863.9 NSA 409.5 SsA 27.0
,T_| 5443.8 ._,2 417._ THA 2.62 ELI 815.5 EL2 401.4 ALF .9J

LAUNCH OATE MAR 8 |969 FLIGHT TIN| 184.00 ARRIVAL GATE SiEP 8 1969

H£LIOCENTRIC CONIC

RL 148.50 LAL .00

RP 107.73 LAP ,_9

RC 194.480 GL -1.77

PLANE TOCENTRIC CONIC

C3 18.672 VHL 4.321

LNCH AA'MTH LNCH TIME

90.00 } 41 26

90.00 21 54 10

100.00 5 17 37

JO0.O0 23 0 40
110.(30 6 56 59

110.00 23 37 47

0|STANCE 541.650

LOL 167.25 VL 26.005 GAL 4.20 AZL 90.29 PlEA

LCP 81.36 VP _6.779 GAP 13.59 421 s 90.02 TAL

6P -13.50 ZAL 70.32 ZAP 166.10 ETS 287.37 ZAE

274.11 SMA 119.44 ECC .25350 INC .2943 vl }0.004

|67.40 TAP 81.50 RCA 89.16 APO 149.77 v2 35.177

132.29 ETE 192.34 ZAC 179.00 ETC 137.40 CLP-176.69

0LA 21.50 RAL 97.46 RAO 6567.8 VEL !1.834 PTH 2.10 VHP 9.087 OPA 10.38 RAP 85.51 ECC 1.3073
L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIME FO C$T TIM INJ 2 LAT INJ 2 LGNG

2941.14 -28.13 92.14 3_5.46 87.64 4 30 27 2341.1 -28.26 83.48

4099.17 -3.21 166.35 318.44 61.85 23 2 29 3499.2 -6.95 159.67

2631.02 -29.89 69.38 325.51 89,35 6 I ?B 2031.O -29.6_ 60.58
:3884,53 -1,76 149,77 3J 7,64 60,15 _4 5 25 3284,3 -5,72 143,22

E3_3.13 -34.00 45.64 325.38 93.72 7 35 39 1720.1 -33.12 36.51

3768,17 1.73 138.77 315.45 55.86 24 40 35 3168.2 -2.76 i32.57

NIO-(OIJR_ EYJE(UTION ACCURACY ORBIT OETERM_NATION ACCURACY

,_GT 5456.9 _ 48J,7 SG3 124.4 ST 949.6 _R 393.? SS 324.7

RRT .4994 _ .4745 RTF .913 t] (RT -.1453 CR$ .3358 C$T -.9775

SG8 5478.1R'Z3 .0184 RI3 .9|50 LSA 1003.9 MSA 391.5 SsA 24.0

,._,I 5462.2 S(,2 416.9 TH_ 2.54 ELI 951.6 EL2 388.2 ALF 175.87

OIFFERtENTIAL CORR_.CTION$

T0E -.2322 TRA 2.0764 TC3-5.2933 BAU 1.3L_ZI

RO£ .2915 RRA .1689 RE3 -.|820 F_U .01959

rO£ -.1570 FRA .8_42 FC3 -._O82 8SP 1755?

BO£ .3727 BRA 2.0833 BC3 5.7964 FSP -411

LAUNCH 04TE NAR 8 1969 FLIGHT TIME 186.D0 ARRIVAL _TE SEP I0 1969

HELIOCENTRIC CONIC

RL 148,50 L4L .00
RP 107.70 LAP .48

RE 196.745 CL -2.80

PLAN[TOCENTRIC CONIC

C3 _3,359 VHL 4,5J?

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 4 II 11 2906.64 -78.30

90.00 21 53 48 4174.63 -.78

10_.OO 5 45 38 _602.10 -29.89

I00.00 23 2 _ 3954.40 .61

110.00 7 21 52 2301.00 -33.91

IIO.O0 23 42 17 38_8.77 4.03

OIFFER[NTIAL CORRECTIONS

TO£ -.3924 TRal 2.3927 TC3-4.8607 8AU 1.3237

ROE .2965 RRA .1855 RC3 -.1632 FAU .01823
FOE -.1954 FRA .8828 rE3 -.7753 8SP 17659

60E .4918 _A Z.3998 BC3 4.8634 FSP -404

0ISTANCE 546.993

LOL i67.25 VL 25-,&_6 6AL 4.92 AZL 90.49 PEA 277.34 5HA 119.17 ECC ,25984 INC .4876 Vl 30.004
LOP 84.58 VP 36.754 GAP 14.03 AZP 90.06 TAL 165.64 TAP 82.98 RCA 88.20 APO 150.13 v2 35.187

GP -13.17 7AL 66.8Z ZAP 166.58 ET$ 284,54 7AE 132.41ETE 197.08 ZAC 177.99 ETC 35.11 CLP-I77.43

DLA _,24 RAL JOI,I4 RAO 6567,8 VEL 11,905 PTH 2,1_ VHP 9,340 CPA JO,gJ RAP 87,94 ECC 1,3350

INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PC) CST TIM INJ 2 cAT INJ 2 LONG

89.62 330.26 88.91 4 59 38 ?306.6 -28.15 . 80.96

I70.57 32?.88 61.69 23 3 g3 3574.6 -4.56 i63.92

67.23 _0.77 90.48 6 ?9 0 _02.1 -79.50 58.44

153.61 32_.II 60.11 24 7 57 3354.4 -3.37 147.o8

44.15 3_O.o6 94.59 8 0 13 17Oi_0 -32.9q 35.06
141.91 319.98 56.03 24 46 6 3?28.3 -.46 I_5.?O

MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5474.9 S(,R 475.9 5_3 121.5 ST 1099.7 SR 384.0 SS 352.2

RRT t4879 RRf .4674 RTF .9170 CRT -._696 CRS .3959 CST -.9888
5495.5 R23 ,0143 R13 .9170 LSA 1159.3 MSA 369.4 SSA ZI.6

561 5479.9 _2 415,0 THA 2.44 ELI 1105.2 EL2 367.9 ALF t73.95

LAUNCH DATE MAR 8 J969 FLIGHT TIME 188.{_0 ARRIVAL GATE SEP 12 1969

HELIOCENTRIC CONIC

RL 148.50 LAL ,OO

RP 107.67 LAP .67

RC 197,986 GL -3.73

PLA_TOCENTR_C CONIC

C3 22.388 VHL 4.732

LNCH A_MTH LN(H TIME
90.00 4 _ 43

90.00 21 53 58

I00.0_ 6 11 44

1_0.00 _3 3 38

II0.00 7 45 17

110,00 23 46 35

OIFFERENTIAL CORK_CTIONS
TOE -.5616 TRA 2.7?55 TC3-4.4170 BAU J.3LP'Z7

ROE .302fl RRA .2'02'DRE3 -.1442 F_U .0169I

FOE -.2330 FRA .9323 FC3 -.6540 8SP 17767

806 .6379 BRA 2.7330 OC3 4.4193 FSP -397

0ISTANCE 552.272

LOL 167.25 VL 25.907 GAL 5.68 AZL 90._ P/CA 280.5? ,SHA 118.90 £CC .26678 INC .6841 Vl ]0.004

LOP 87.81 VP 36.729 G_P 14.5j AZP 90.13 TAL 163.91 TAP 84,47 RC_ 87.t_ APO 150.62 V2 35.196
GP -12.87 ZAL 63.48 tAP 167.01ETS 281.46 2AE 132.53 ETE 191.83 7AC 175.65 ETC 22.03 CLP-J7d.19

OLA 19.01RAL 10A.61 RAD 6567.9 VEL 11.990 PTH 2.14 VHP 9.615 CPA I1.37 RAP 90.38 £CC 1,3684

L'| Y_ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ ? EAT INJ 2 LONG

2878.74 -28.32 87.58 335.00 89.93 5 26 42 2278.7 -28.03 78.93

4248.28 1.60 174.67 327,34 61.77 23 4 46 3648,3 -?.AO 168.O5

2578.79 -29.86 65.49 334.98 91.39 6 54 4_ 1978,8 -29.35 56.73

40_.46 2.95 |57.40 326.58 60.24 24 tO 41 3423.5 -1.03 i50.87

2286.13 -33.82 43.00 334.71 95.27 8 23 23 1686.1 -32.72 33.93

3888,89 6.32 145.10 324.49 56.34 24 51 23 3288.9 1.86 138.86

MIO-COUR._ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC,T 3488.2 _ 468.8 SG3 118.7 ST 1255.0 SR 374.S $5 379.1

RRT ,47_9 RRF ,4502 RTF .9211 CRT -.3_60 CRS .44J7 CST -.994I

SG6 5508,2 R23 .0106 RJ3 .921_ LSA 1318.0 MSA 348.6 SSA 19.7

SG1 5492.7 SG2 411.9 THA ?.34 ELI 1267.6 EL2 347.8 ALF 173.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH 0ATE NAR B 1969 FLIGHT TIN[ 190.00 ARRIVAL 0ATE 5EP 14 1969

HELIOCENTRIC CONIC 0ISTANCE 557,476

RL 148.50 LAL .00 LOL I67.15 VL 15.860 GAL 6.48 AZL 90.88 PNCA 283,80 ?:hWA118.64 ECC .27439 INC .8847 Vt 30.004

RP 107.64 LAP .86 LOP 91.05 VP 36.704 GAP 15.03 AZP 90.ZI TAL 162.20 TAP 86.00 RCA 86.08 APO |5|.I9 VZ 35.205

RC 199.701GL -4.57 GP -IZ.59 ZAL 60.32 ZAP 167.37 [T$ 278.14 ?AE 132.62 ETE 191.59 ZAC 173.26 ETC 18.12 CLP-178.95

PLAM[TOCENTRIC CONIC
C] 24.8|Z VHL 4.981 OLA |7.82 RAL 107.87 RAO 6568.0 VIEL 12.091 PTH 2.16 VHP 9.913 OPA I1.76 RAP 92.82 ECC 1.4094

LNCH AZHTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT A._ INJ ATNTH INJ TII,_ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 5 4 IO 2856.95 -28.}1 85.99 }39.70 90.7} 5 5I 47 Z257.0 -27.91 77,54

90.00 21 54 29 4320.53 3.91 178.70 331.80 61.93 23 6 }0 3720.3 .13 172.06

100.00 6 35 59 2560.86 -29.83 64.16 }}9.65 92.09 7 18 40 1960.9 -29.22 55.4I

IOO.00 23 5 21 4091.65 5.24 161.16 331,06 60.5} 24 13 }3 3491.7 1.28 154.61

lIO.O0 B 7 11 2275.54 -33.75 42.18 339.34 95.75 8 4§ 6 1675.5 -32.59 33.14
110.O0 23 50 39 3949.74 8.61 148,33 329.00 56.79 24 56 29 3349.7 4.18 J42.05

DIFFERENTIAL CCRfq[CTION5 NI0-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7391 TRA 3.0769 7C5-3.9756 BAU 1.3188 `%T 5496.7 ._R 460.5 `%} 116.0 ST 1407.4 SR 364.9 55 405.0

ROE .3097 RRA .1183 RE3 -.1255 FAU .01361 RRT .4632 RRF .4380 RTF .9253 CRT -.4170 CRS .4762 CST -,9967

FOE -.2696 FRA .9838 FC} -.3447 BSP 17845 S_ 5516,0 R23 .ODB0 R13 .9254 LSA 1472.6 MSA 3}0.0 SSA 18.1

BOE .8014 BRA 3.0846 BC5 3.9756 FSP -389 SG1 5500.9 SG2 407.8 THA 2.23 EL1 14I 6.1 EL2 329.6 ALF J 73.47

LAUNCH DATE MAR 8 1969 FLIGHT TIME I92,00 ARRIVAL DATE SEP 16 1969

HELI(XENTRIC CONIC
RL 148.50 LAL .00

RP 107.62 LAP 1.O4

RC 201.39! GL -5.32
PLANET_ENTRIC CONIC

C3 27.695 V/It. 5..363
LNCH A2_4TH LNCH TIRE

9O.OO 5 27 39
go.DO 21 55 16

IDO.DO 6 58 27

lO0.O0 23 7 9

110.00 8 27 35

110.00 23 54 30

DIFFERENTIAL CCRRIECTIONS

TDE -.9212 TRA 3.45|2 TC3-3.5350 8AU 1._094

ROE .3182 RR_ .234! RC3 -.1072 FAU .01429

FOE -.5041 FRA 1.0382 FC3 -.4466 B,%° 17820

BO£ .97A6 BRA 3.4592 BC3 3.5366 FSP -378

OISTANCE 562.5_

LOL 167.25 VL 25.813 GAL 7.}} AZL 91.09 HCA 287.03 SMA 118.38 ECC .28273 IN( 1.091! V! 30.004

LOP 94.28 VP 38.679 GAP 15.59 AZP g0.32 TAL 160.52 TAP 87.55 RCA 84.91 APO 151.85 v2 35.213

GP -12.34 ZAL 57.35 ZAP |67.r_ ET$ 274.58 ZAE 152.70 ETE 191.37 ZAC 170.86 ETC 16.24 CLP-179.72

DLA 16.68 RAL 110.91RAO 6568.1 ViEL 12.209 PTH 2.19 VHP 10.239 OPA 12.09 RAP 95.28 ECC J.4558
L-I TIRE INJ LAT INJ LONG INJ RT A._ INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG

2840.87 -28.29 84.81 }44.34 91.32 6 15 0 2240.9 -27.81 76.18

4}90.8} 6.16 182.67 336.25 62.51 23 8 27 3790.8 2.40 176.00

2548.06 -_9.79 63,21 544.28 92.59 7 40 55 1948.1 -29.11 54.47

4158.88 7.48 164.89 3}5.5} 60.97 24 16 28 3558.9 3.55 158.31

2269.17 -33.71 41.69 343.93 96.04 9 5 24 1669.2 -32.51 32.66

4010.53 10.86 151.60 ]33.49 57.}9 25 I 21 3410.5 6.48 145.25

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5498,7 `%R 451.1 `%3 113.4 ST J550._ SR 355.5 SS 429.0

RRT ,4499 RRF .4_61RTF .9296 CRT -.4593 CRS .50If CST -.9980

5_ 5517.2 R23 .0065 RI} .92_ LSA 1617.0 MSA 314.2 55A 16.8

`11 5502.5 ,%2 402.6 THA 2.13 ELl 1559.2 £L2 3J4.0 ALF 173.73

LAUNCH DATE MAR 8 1969 FLIGHT TINE 1ff4.00 ARRIVAL 04TE SEP IB 1969

HELIOCENTRIC CONIC

RL 148.50 L4L .00 LCN. 167.25 VL

RP 107.59 LAP 1.22 LOP 97.52 VP

RC L_O3.056 GL -5.98 GP -12.|0 ZAL

PLANETOCENTRIC CONIC

C3 31.111VHL 5.578

LNCH AZMTH LNCH TIRE

90.00 5 49 16

9(3.00 21 56 14

100.00 7 19 12

JDO.O0 23 8 59

IIO.DO 8 46 31
110.00 0 2 5

DIFFERENTIAL CORRECTIONS

TDE-I.II69 TRA 3.8422 TC3-3.1217 8AU 1.2990

ROE .3275 RRA .2489 RC3 -.Ogo4 FAU .01306

FOE -.3398 FRA 1.0934 FC3 -.3634 BSP 17894

BOE 1.1639 BRA 3.8502 BC3 3.12}1 FSP -372

LAUNCH DATE MAR 8 1969

DISTANCE 567.604

25.768 GAL 8.23 AZL 91.30 HCA 290.26 SMA 118.13 ECC .29190 INC 1.3048 Vl 30.004

36.655 GAP 16.20 AZP go.45 TAL 158.87 TAP 89.13 RCA 83.65 APO 152.6_ vz 35,221

54.53 ZAP 167.89 ETS 270.80 ZAE 132.76 ETE 191.I6 ZAC 168.47 ETC 15.13 C4P 179.49

0LA 15.60 RAL 113.74 RAO 6568.2 VEL 12.348 PTH 2.23 VHP 10.595 OPA 12.35 RAP 97.73 ECC J.5JZO

L-I TIRE INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

28_.10 -28.27 84.02 348.93 91.71 6 36 26 2230.I -27.73 75.40
4459.82 8.32 186.58 340.69 62.84 23 10 33 3859.8 4.62 179.86

2540.12 -19.76 62.62 348.86 92.90 8 ! 32 1940,1 -29.04 53,89

4225.04 9.65 168.6| 339.99 61.57 24 19 24 3625.0 5.78 161.96

2266.89 -33.69 41.51 3wEB,49 96.14 9 24 18 1666.9 -32.48 32.49

4071.03 13.06 134.91 3}7.97 58.12 1 9 56 3471.0 8.75 148.46

MI0-CCURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5498.6 _ 440.2 ,13 110.9 ST 1684.7 SR 345.8 SS 452.5
RRT .4349 RRF .4123 RTF .9342 CRT -.4941 CRS .5239 CST -.9987

,%8 5516.2 R23 .0045 R13 .9343 LSA 1753.0 MSA 29_! SSA 15.7

S(,1 550J.9 `%2 396.2 THA 2.00 ELl 1693.7 EL2 299.0 ALF 174.02

FLIGHT TIRE 196,(_ 4RRIVAL DATE 5EP L>O 1969

FELIOCENTRIC CONIC

RL 14_,50 LAL .DO LCL 167.25 ,VL
RP IO7.57 LAP 1.40 LOP I00.7_VP

RC 204.697 GL -6.56 GP -II.89 ZAL

PLANETOCENTRIC C(_NIC

C3 35.156 Vl.K. 5.929
LNCH A_TH LNCH TIRE

90.00 6 9 9

9O.OO 21 57 18

100.00 7 38 18

IDO.DO 23 10 50

110.DO 9 4 !

110.00 0 5 32

DIFFERENTIAL CORRECTIONS

TDE-1.3217 TRA 4.2567 TC3-2.7298 8AU 1.2835

ROE .3382 RRA .2625 RC3 -.0748 FAU .01185

FOE -.3750 FRA 1.1516 FC3 -.2918 BSP 17953

BOE 1.3643 BRA 4.2648 BE3 2.7508 FSP -364

DISTAN_CE 572.493

25.72} GAL 9.19 AZL 91.53 M_A 293.50 9AA 117.69 ECC .30199 IN( 1.5278 VJ 30.004

38.630 GAP 16.87 AZP 90.61 TAL 157.26 TAP 90.76 RCA 82.29 APO 153.49 VZ 35.228

51.91 ZAP 168.04 ETS L_66.82 ZAE 132.79 ETE 190.96 ZAC 166.09 ETC 14.40 CLP 178.68

OLA 14.57 RAL 116._ RAO 6568.4 VEL 12.511 PTH 2.27 VHP 10.986 OPA 12.55 RAP IDO.|7 EEC _.5786

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIRE FO CST TIM INJ 2 LAT INJ 2 LONG

2824.26 -28.26 83.60 35}.46 91.93 6 56 I} 2224.3 -27.69 74.9_

4527.27 10.40 190.45 345.11 63.51 23 12 45 }927.3 6,76 I83.66

2536.7} -29.75 62.}7 _},38 93.03 8 20 35 1936.7 -29.01 53.65

4290.04 11.73 172.31 344.42 62.31 24 22 20 361o.0 7.93 J65.58

2268.5J -_._0 41.63 _53.0| 96.07 9 4I 50 1668.5 -32.50 32.61

4131.02 15,19 158.25 342.42 59.00 I 14 23 3531.0 10.97 151.69

MIO-COUR._. EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

SC,T 5493.0 `%R 4_8.Z `%3 108.4 ST 1807.3 SR 336.1 SS 475.0

RRT .4182 RRF .3977 RTF .9391 CRT -.5216 CRS .5427 CST -.9992
S_ 5509.7 R_} .0033 RI} .9391 LSA 1877.0 MSA 283.4 SSA I4.7

5(,4 5496.0 `%2 388.7 THA 1.88 EL! 1816.0 EL2 285.4 ALF 174.3_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CAT[ MAR 8 1969 FLIGHT TIME 198.00 ARRIVAL CATE 5EP ZZ 1969

I'_L|C(ENTRIE CONIC

RL 148.50 LAL .DO

RP 107.55 LAP 1.57

RE 2136.313 GL -7.06

PLANCT_ENTRZC CON|C

C3 39.944 VHL 6.320

LNCH AZHTH LI_H TII_

90.00 6 27 21

9(3.00 21 58 27

100.00 7 55 51

100.00 13 12 39

110.OO 9 _ 9

lJO.OO O B 46

OlrF£RENTIAL CGRI_CTIONS

T02-t,5363 TRA 4,69_7 TC3-2.3646 B._AJ 1.2631
RO£ .3501 RRA .2745 RC3 -.0607 FAU .01065

FOE -.4J01 FRA 1,2J32 FC3 -.2309 8SP 17984

80£ 1,5757 BRA 4.7067 8C3 2.3653 FSP -357

117.66 ECC .3J313 IN( 1.7620 Vl 30,004

92.43 RCA 80.8! APO 154.50 V2 55.Z35

190.76 ?AC 163.73 ETC 13.87 CLP 177.86

DISTANC£ 577.235

LOL 167.25 VL 15.679 GAL 10.22 AZL 91.76 N(A 296.73 SMA

LOP 103.99 VP 36.606 GAP 17,59 AZP 90.79 _AL 155.7G TAP

GP -11.69 ZAL 49.48 ZAP 168.i2 £TS 262.66 ZA£ 131.80 ET£

CLA 13.61RAL 118.79 RAD 656_.5 VEL 12.701PTH 2.31VHP 11.416 0PA 12.69 RAP 10Z.60 £CC 1.6574

L-[ TIN[ |NJ LAT [NJ LONG INJ RT 45( INJ ATNTH INJ TIN[ PO CST T|M INJ ? LAT ZNJ 2 LONG

2822.95 -28.25 83.50 357.92 91.97 7 14 24 2223.0 -27.68 74.88

4593.11 12.37 194.28 349.51 64.32 23 15 0 3993,1 8.81 187.41

2537.56 -29.76 62.43 357.85 93.00 B 36 9 1937,6 -29.02 53,71

4353.73 13.72 176.00 348.83 63.18 24 25 12 3753.7 10.0! 169.17

L:P'Z73.78 -33.74 42.04 357.49 95.83 9 58 3 1673.8 -32.57 33.00
4190.27 17.23 161.63 346.85 60.01 I 18 36 359(3.3 13.12 154.93

MIO-C..CURSIE [XECUT|ON ACCLMACV ORBIT OETERNINATION ACCL_qACY

SGT 5484.6 _ 414.9 SG3 106.0 ST 1917.4 .f,R 326.6 SS 496.7

RRT ,_RRI r ,_15 RTF .9440 CRT -,5443 CRS .5589 CST -.9994

SC_ 5500.3 R23 .0026 R13 .9440 LSA 1988.8 NSA 272.7 SSA 13.8

SGI 5487.1 SG2 _0.2 TH4 1.74 £L1 1925.8 EL2 272.7 ALF 174.59

LAUNCH OAT£ MAR 8 1969 FLIGHT TIN[ L_O0,O0 ARRIVAL DAT£ SEP Z4 1969

HELICK_ENTRIC CONIC DISTAN(E 581._2

RL 148.50 LAL .OO LCL 167.25 VL 25.636 GAL 11.33 AZI.. 92.01 _ 299.97 SM4 117.43 £C( .32545 IN( 2.O101 Vj 30.004

RP 107.53 LAP 1.74 LOP IO7.24 VP 36.581 GAP 18.39 AZPP 91.00 TAL 1_4.19 TAP 94.17 RCA 79.21APO 155.65 V2 35._40

RE 207.904 GL -7.50 GP -11._1 ZAL 47.24 ZAP |68.11 £TS 258.36 _AE 132.7_ £TE 190.36 ZAC 161.39 ETC 13.48 CLP 177.01

PLANET(XENTRIC CONIC

C3 45.622 VHL 6.?54 OLA 12,72 RAL 121 .03 RAO 6568,7 VEL 12._ PTH 2.36 VHP 11.8910PA 12.77 RAP 105.0J £CC 1.7506
LNCH ATHTH LN(H TIN[ L-I TIHE INJ LAT INJ LONG JNJ RT A_rK_ |NJ A_4TH INJ TIN[ PO CST TIN ZNJ 2 LAT INJ 2 LONG

90.00 6 44 0 2825.79 -28.26 83.71 2.31 91.67 7 3| 6 2225.8 -27.70 75,09

90.00 21 59 38 4657.25 14.23 19e.07 353.87 65.26 23 17 16 4057.2 10.77 191.10

I00.00 8 11 55 2542.28 -L_3.77 62.78 2.24 _.82 8 54 17 1942.3 -29.06 54.05
lOO.OO 23 14 25 4415._ 15.60 179.67 353._:_10 64.17 _4 28 I 3_16.0 12.00 172.75

110.00 9 34 57 _2.44 -33._0 42.71 |.90 95.44 10 13 0 1682.4 -32.68 33.65

110.00 0 11 48 4248.59 19.16 165.02 351.26 61,15 1 22 36 3646,6 15.19 158.18

OIKF£RI[NTIAL CCI_CTION._ HID-COURSE £Y_CUTION _CCURAC_ ORBIT DETERNINATION. AC(_RACY

TOE-1,7576 TR_ _.|7iBYC3-2.0_6 _AU 1.2346 $GT $470.2 _ 400;73G3 103.6 S7 _012.5 S_ 317.2 ss S17.5

RO£ .3636 I_A ._847 RC3 -.0480 FAU .00941 RRT .3790 _ .3638 RTF .949q CRT -.5630 CRS .5724 CST -.9996

FOE -,444_ FRA 1,2798 FC3 -,1786 _SP 17_0 _ 5484,9 R23 ,0027 R13 ,9490 LSA 208_,7 HSA 261,1 SSA 13,O

_O£ 1.7948 _RA 5,1796 _C3 2.024_ F_P -348 _GI _472.3 _02 370.7 THA J ,60 ELl 20L:_0.S £L2 261 .J 4LF 174.64

LAUNCH DATE MAR 8 1969 FLIGHT TIN[ 202,00 ARRIVAL CATE SEP 26 1969

HELIOCENTRIC CONIC 0ISTAN([ 586.157

RL 148.50 LAL .13(] LOL 167.25 VL 25.595 GAL 12.53 AZL 92.28 N(A 303.21 SMA 117.21 £CC .33911 INC 2.2750 VJ _0.004

RP 107.52 LAP I._ LOP 1i0.48 VP 36.557 GAP 19.27 AZP 91.25 TAL 152.76 TAP 95,96 RCA 77.46 APO 156,95 VZ 35.Z46

RE 209.470 GL -7._ GP -11.34 ?4L 45.17 ZAP 168.02 ITS 2_3.96 ?A£ 132.72 £TE 190.37 _AC |59._8 ETC 13.18 CLP 176.12

PLAN[TOCI[NTRIC CONIC

C3 5_.369 VHL 7.237 DLA 11.9(} _AL J2_.08 RAO 6568.9 V£L J3.18| PTH 2.41VHP 12.418 DPA 12.79 RAP 107.39 ECC 1.8619

LNCH AZNTH LN(H TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZ)4TH INJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG

90.00 6 59 10 2832.38 -28.27 84.19 6.62 91.63 7 46 22 2232,4 -27.75 75.56

90.00 22 0 51 4719.55 15.97 2OI.82 358.18 66.30 23 19 30 41_9.6 12.63 194.73
10(3.OO 8 26 34 2550.52 -29.80 63.40 6,56 92.50 9 9 4 1950.5 -29.13 54.65

100.00 23 16 8 4476.64 17.36 183.31 357.52 65.28 24 30 45 3876.6 13.88 176.24

110,00 9 48 29 2294.18 -33.87 43.62 6.25 94.90 10 26 43 1694.2 -32,82 34.54

110.00 0 14 _ 4303.75 21.03 168.44 355.62 62.4! l 26 24 3705.7 17.16 161.44

DIFFERENTIAL CORRECTIONS MID-COUR._ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

rDE-1.9953 TRA 5.6732 TC3-1.7149 BAU !.2010 SGT 5452.3 SGR 385.3 SG3 101.4 S7 2097.1 ._ 307.8 SS 538.9

ROE .3783 RRA .29_2 RC3 -.0_69 FAU .0062_ RRT .3546 RRF .3424 RTF .9541 CRT -.5815 CRS .5870 CST -.9997
FOE -.48OB FRA 1.3_(3 FC3 -.1359 6SP 17945 SG_ 5465.9 R_3 .O027 R!3 .9541 LSA 2172.7 HSA 249.5 SSA 12.3

_OE 2.0309 BRA 5.6_1 6C3 1.7|53 FSP -341 SGJ 5454.0 _02 360.2 THA 1.44 ELI 2104._ £L2 249.5 ALF 175.O5

LAUNCH DATE HAR 8 1969 FLIGHT TIN[ L:=O4.OO ARRIVAL DATE SEP 28 1969

H_L ICK_ENTRIC CONIC

RL 148.50 LAL ,(30 LCL 167.25 VL

RP 107.50 LAP 2.06 LOP 113.72 VP

RC 211.012 GL -8.20 GP -11.19 ZAL

PLANETC(ENTRIE EON|C

C3 60.417 VHL 7.773

LNCH A2'NTH LNCH TIN[
90.00 7 12 54

90.00 22 2 2

I(30,00 8 39 50
I00.00 23 17 47

110.00 lO 0 46

110.00 0 17 16

DIFFERENTIAL C.C_RECTIONS

TOE-2.2462 TRA 6.2110 TC3-1,4341 _AU 1.1586

ROE .3947 RRA ,2_7 RC3 -.0274 FAU .00699

F0E -.5160 FRA 1.4259 FC3 -.I00_ 85P 17953
_ 2,2806 _RA 6.2181BC5 1,4_44 FSP -334

O|STANCE 590.253

25.354 GaL 13,83 A2L 92.56 HCA 306.45 S_A 116.99 ECC .3543! INC 2.5604 Vl _0.00_

36.533 GAP 20.25 _21_ 91.52 TAL 151.4_ TAP 97.84 RCA 75.54 APO 156.45 V2 35.250

43.28 ZAP |67.64 ETS 249.50 ZAE 132.62 ETE 190.17 ZAC 156.81 £TC 12.95 CLP 175.20

OLA 11.15 RAL 124.93 RAO 636_.1 _L 13,482 PTH 2.46 VHP 13.004 DPA 12,77 RAP 109.73 £CC 1.9943

L-I TIN[ |NJ LAT INJ LONG _NJ RT AS( [NJ A2_ATH INJ TIN[ PO (ST TIN INJ 2 LAT INJ 2 LONG
_842.33 -28.29 84.9_ 10.84 91.26 B 0 16 2242.3 -27.82 76.28

4779.86 17.58 205.51 2.42 67.44 23 21 42 4179.9 14.37 198.30

E§61,93 -29.83 64.24 10.78 92.05 9 22 32 1961.9 -29.23 55.49

453_.49 19.00 186.9! 1.78 66.48 24 33 22 3935.5 15.66 !79.7!

2308.68 -33.95 44.75 10.52 94.24 10 39 15 1708.7 -32.99 35.64

4361.51 22.74 171.85 359,93 63.77 1 29 58 3761.5 19.03 164.68

NIO-CCUR_ EXECUTION ACCURACY ORBIT _ETERMINATION ACCURAC_
SGT 34_,2 _ 369.0 SG3 99.2 ST 2169.2 SR 298.5 SS 560.8

RRT .3262 RRF .3|72 RTF .9591 CRT -.5992 CRS .6013 CST -.9990

SG8 5442,7 R_3 .0032 RI3 .959! LSA 2247.7 HSA 238.2 SSA 11.6

SGI 5431.5 SG2 348.7 THA 1.28 ELI 2!76.7 EL2 238.2 ALF 175.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 4, 1968-69

LAUNCH 0ATE NAR 8 1969 FLIGHT TIM[ 206.00 ARRIVAL OATE. $EP 3£} 1969

H(L I(X[NTRIC CONIC

RL 148.50 LAL .00

RP 107.49 LAP 2.21

RE 212.528 GL -8.47

PLANE TOCENTR |( ((_N I C

C3 70.058 VHL 8.370

LNCH AZNTH LNCH TXNE
90.00 7 25 J 5

90,00 22 3 12

I00,00 8 51 47

100.00 23 19 20

110.00 I0 II 51

110.0O 0 19 42

O ISTANCI[ 594,033

LOL 167-25 VL 25.515 GAL 15.25 A2L 92,87 HEA

LOP 116.97 VP 36,509 GAP 21,33 kZP 91,83 TAL

GP -II.04 2AL 41.57 ZAP 167.56 ETS 245.02 2'AE

_09,68 SI4A 116.79 EC( .37127

1_0.13 TAP 99.81RCA 73.43

132.47 ETE 189,97 ZAC 154.59

DLA 10,46 RAL 126.64 RA0 6569,3 EL 13,835 PTH 2.53 VHP 13.660 0PA 12.71

L-I TIN[ IN| LAT IN| LONG IN| RT AS( |NJ A214TH IN| TINE PO CST TIN
2855.29 -28,31 85.86 14.93 90.79 8 12 50 2255.3

4837,95 19,06 209.13 6,57 68.66 23 23 50 4238,0

2576,16 -29,86 65.30 14,90 91,50 9 34 44 1976,2
4592,31 20,50 190,46 5,96 67,76 24 35 53 3992,3

2325,64 -34,03 46,06 14.68 93,47 10 50 37 1725.6

4415,60 24,39 175.25 4,16 65,21 1 33 18 38|5.6
oIrFKRENTIAL CORRECTIONS

TOE-2.5117 TRA 6.7903 TC3-1 .|798 6AU 1.1052

ROE .4129 R1RA ,2974 RC3 -.0194 FAU .00571

F0E -.5567 FRA 1.5086 FC3 -.0706 6,_P 17937

801[ 2.5454 BRA 6.7968 6C3 1.1800 rSP -327

NI0-(J_URSE EXECUTION ACCURACY

`%T 5403,7`%R 351.9 `%3 _7.1

RRT .2929 RRF .2873 RTF .9641

S_ 5419,1 R29 ;0040 R19 ,9641

StJl 5404,8 S_ 936,4 THA 1.|0

ZNC 2.8701 Vl 30.004

APO 160.15 v2 35.25a

ETC 12.76 CLP 174.23

R4P 112.02 £CC 2.1530

IN| 2 LAT IN| 2 LONG
-27.90 77,22

15.99 20].80

-29.33 56,53

17.31 183.12

o33.17 36,93

20.78 167.90

OR61T 0ETERNINATION ACCURACY

ST 2229.5 5R 289.4 SS 583.6

CRT -.6166 CR_ .6160 CaT -.9998

LSA 2311,5 NaA 227,1 aaA 11.0

ELI 2236.7 EL2 227.J ALF J75.38

LAUNCH DA TE NAR 8 1969 FLIGHT TINE 208.00 ARRIVAL 0ATE O(T 2 1969

HELIOCENTRIC CONIC

RL 148,50 LAL ,0O

RP 107.48 LAP _ 2.35
RC 214.018 GL -8.70

PLAMETOCENTRIC CONIC

C3 81.671VHt. _.037

LNCPI A2_TH LNCH TIN[
go.0o 7 36 14

90.00 22 4 19

10O,00 9 2 26

I00.00 23 20 48

110.0O 10 _1 44

II0.00 0 21 56

01STANCE 597.4L_

LCL 167.25 VL 25.478 GAL 16.81AZL 93.21 e,_,A 312.92 SMA 116.59 £CC .39027 IN(: 3.2116 VI 30.004

LOP 120,21 VP 36,486 GAP 22,55 AZP 92,19 TAL 148,98 TAP 101,90 RCA 71",09 APO 162,09 V2 35.256

GP -10.91 2AL 40,04 ZAP 167,17 ETS 240,56 Z/_E 132,25 ETE 189.77 ZAC 152,41 ETC )2.62 CLP |73.2!

OLA 9,85 RAL 128.16 RA0 6569,6 VEL |4,248 PTH 2,59 VHP 14.398 0PA 12.60

L-I Tit( INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CaT TIN

2870.88 -28.32 87.00 18.89 90.22 8 24 5 2270.9

4893.57 L_.40 212.66 10.82 69.93 23 25 53 4293.6

2592.86 -29.88 66,54 18.88 90,84 9 45 99 1992.9

4646.83 21.87 193.93 J0.0_ 69.10 24 38 15 4046.8

2344,72 o34,10 47,55 18,73 92,59 11 0 49 1744,7

4467,72 25,78 178,61 8,30 _,79 1"36 23 3867,?
OIFFERIENTIAL CCRRI[CTION$

TOE-2,7901 TRA 7,4201 TC3 -,949| 8AU 1,0364

ROE .4333 RRA .2936 RE9 -.0128 FAU .DO429

F0£ -.5964 FRA 1.6001FC9 -.04_5 8_k° 17812

802 2.8236 6RA 7.4259 6C3 ,9492 FSP -318

MIO-CCURS( EXECUTION ACCURACY

`%T 5373.7 `%R 334.2 `%3 95.0

RRT .2336 RRI r ,2517 RTF .9689

5383.5 R23 ,0051 R13 .9689

,%1 9313.8 ,%2 329,2 THA .9|

RAP 114,26 ECC 2.3441
IN| 2 LAT IN| 2 LONG

-27.99 78.35
17.48 205.20

-29,44 57.76

18.83 J86.45

-33.36 38.39

22.40 171.08

ORBIT OETERNINATION ACCURACY

ST 2276,8 SR 280.5 aa 607.4
CRT -.6336 CRa .6306 CaT -.9998

LSA 2363.1NSA 216,4 aaA 10.4
ELI 2283.8 EL2 216.3 ALF 175.49

LAUNCH OATIr NAR 8 1969 FLIGHT TIME 210.00 ARR|V4L 0ATE OCT 4 1969

HELIO(ENTRI{ CONIC

RL |48.50 LAL .00

RP 107.48 LAP 2,49
RC 215.4a2 6L -8.88

PLAMETC_ENTRIC CONIC
C3 95.750 VHL 9.785

LNCH AZMTH LNCH TII4[

90.0O 7 45 53
90.00 22 5 22

100.00 9 1| 47

100.0O 23 22 9

110.O0 10 3O 25

110.00 0 23 56

DIFFERENTIAL CORRIECTIONa

T02-3.0932 TRA 8.0977 TC3 -.7454 6AU .9542

ROE ,4562 RRA .2839 RC3 -.0077 FAU .0OLd0

FOE -.6400 FRA 1.699_ FC3 -.02§3 6SP 17799

80£ 3.1266 liRA 8.1027 6C3 7454 FSP -313

DISTANCE 608,922

LOt. 167,25 VL 25,442 GAL 18,54 A_L 93,59 HCk 316,16 Sl4A 116,41 £C( ,41161 INC 3,5905 Vl 30.004
LOP 123,46 VP 36,463 6AP 23,93 AZP 92,_9 TkL 147,97 TAP 104,|2 RCA 68.49 APO J64,32 V2 35,259

GP -10.78 2AL 38.68 ZAP 166.67 ETa 236.15 ZAE 131.97 ETE 189,53 ZkC 150.30 ETC 12.51 CLP |7_.12

0LA 9.32 RAL 129._O RAO 6569.9 V[L 14.734 PTH 2.67 VHP 15.231 0PA 12.46 RAP 116.43 ECC 2.5758

L-_ TIME |NJ LAT INJ LONG |NJ RT ASC INJ ATI4TH [NJ TIME PO EaT TIM |NJ 2 LATINJ Z LONG
2888.79 -28.31 88.31 22.70 89.56 8 34 l 2288.8 -28.07 79.66

4946.48 21.60 216.07 14.51 71.23 23 27 49 4346.4 18.84 208.49

2611.71 -29.89 67.94 22.70 90.11 9 5fi 19 2Ol1.? -29.56 59.15

4698,71 23,09 197,30 19,95 70,47 24 40 28 4098.1 20.21 189.69

2365.64 -34.15 49.18 22.62 91.62 11 9 51 1765,6 -33.55 39.99

4517,55 27,01 181,90 12,_0 68.29 1 39 14 3917,5 23,88 174,19

NIO-r.£URE EXECUTION ACCURACY OR6IT 0£TERMIN_TION ACCURACY

,%T 5338.1SC_ _16.1 ,%3 93.1 ST 2915,2 SR 271.8 aa 633.8

RR_ .,20_0 RI_ ,20?2 RIT ,9735 CRT -.6529 CRS .6477 CST -.9999

S_ _347,4 R23 ,0061 R13 ,9795 LaA 2406,9 NSA 2135.5 aaA 9.7

SP¢I 5338.9 _ 309.3 THA ,70 ELl 2322.0 £L2 205,9 ALF J75.58

&_UNCH OATE MAR 8 1969 FLIGHT TIME 212.00 ARRIVAL 0ATE OCT 6 1969

HELICK;ENTRIC CCNXC OISTAN(:£ 602,(_6

RL 148,50 LAL ./30 LCL 187.29 VL 25.408 G_L _,46 AZL _4._ _ 319,39 SqA 116,25 ECC ,43569 IN_ 4.0167 Vl 30.004

RP 107.47 LAP 2.61LCP 1_6.71VP 36.440 GAP 29.49 AZP 93.05 TAL 147.12 TAP 106.51RCA 65.59 APO 166.87 V2 35.260

RC 216.920 GL -9.03 GP -I0._ ZAL 37.52 ZAP 1_.05 [TS 291.82 Z_ 131 .(SO [TE 189.31 ZAC 148.28 ETC 12.43 CLP 170.94

PLANETOCENTRIC CONIC

C3 112.946 VHL 10.628 DLA 8.86 RN,. 130.66 RAD 6570.1 _L 19.306 PTH 2.74 VHP 16.177 OPA 12.29 RAP 118.51 ECC _.8588

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ L_NG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
90.00 7 54 8 2908.72 -_8.29 89.7? E6.31 88.83 8 42 37 2308.7 -28.16 81.11

90.O0 22 6 _0 4996.08 22.69 219.34 18.23 72,54 23 29 36 4396.1 20.85 211.63

100.00 9 19 48 2632.45 -29.88 69.48 L_.34 89,29 I0 9 40 2092.4 -29.66 60.69
100.O0 2_ 23 22 4747._8 24,16 _54 17,?0 71.85 24 42 29 4147.6 21,46 192,78

110,(30 IO 37 52 2388.11 -34.18 50*._1 26._M 90.59 11 17 41 1788.1 -33.72 41.72

II0.0O 0 25 42 4564,68 28,22 185,09 16,J3 69,86 1 41 47 3964,7 25,22 177.20
OIFFE_I[NTIAL CORRI[CT|CI_ MID-COUR_ EXECUTION ACCURACY OR_XT DETERMINATION ACCURACY

TOE-3.4174 TRA 8,8399 TC3 -.5637 _ .8512 ,%f52_.4 `%R _J_.1 ,%3 91.2 ST 2342.6 SR 263.5 SS 662.9

ROE .48L_0 RRA .2671RC9 -.0038 FAU .00109 RRT .1480 _ ,1524 RTF' .9778 _CRT -.6791CRa .6662 CaT o.9999
FOE -,6868 FRA 1,8107 FC3 -,0084 6SP 17758 sr_ 5_O6,6 R23 ,0073 R13 ,9778 LSA _441,0 MSA 194,6 aaA 9.2

_OE 3.4_12 _RA 8.8399 _C3 .9637 F_P -_07 ,%1 5298.6 ,%2 294.8 THA .48 ELI 2349.3 EL2 194.9 ALF 175.64
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JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNOV DAI"¢ XAR 6 I969 rLI_T TIN£ 2|4.00 ARRIVAL OATE OCT 8 1969

PIEL ;OC£NTR| C CONIC

21. 148.50 LAL .00

AHP 107.47 LAP Z.7)

RC 218,3_0 t,L o9.14

PLANE ¥OCENTR|( ¢CNIC

C3 134.J21 VHL 1|.M1

LN(J4 A_4TH I..NCH TINE

gO.OO 6 0 _7

$O.OO _ ? 12

IOO.OO g 26 25

1OO.(30 23 24 26

110.00 10 44 2

110.00 O 27 13

0ISTANC( 604.107

LOt. J67.25 VL 25.371 (-Ak 22.61 AZL 94.50 H(A 322.63 SNa 116.07 ECC .46293 ZK 4.5032

LOP 129.96 VP 345.419 GAP 27.27 _ 93.58 TAL J46.47 TAP I09,10 RCa 62.34 aPO 169.60

C,e -10,_4 ?AL 36,33 ZaP _63,26 ET$ _7.59 Zk£ |3J ,J2 ETE J69,05 ZaC 146.35 £TC J2,37

OLA 8.48 RAL 131.62 R_ 65_.4 V[L. J3.983 PTH 2.82 VHP 17.239 oPa J2.l| RAP |20.49

L-| TJNE |NJ LILT ]NJ L_ INJ RT AS( INJ aZMTH INJ TINE PO C$T TIN |NJ 2 LAT

2930.45 -28.25 91,36 29.70 88.03 8 49 48 2330.4 -28.23

_42.15 23.56 2L:_.41 11.71 73.82 23 31 14 4442.2 21.11

2654.82 -_3.85 7| .IS 29.75 88.42 I0 10 40 2054.8 -29.75

4793.01 25.09 L:_3.5g 21.21 73.L_ 24 44 19 4193.0 22.55

2411.89 -34.18 52.79 _,85 89.49 11 _4 14 1811.9 -33.67

4504.70 29,Z1 1_,13 19o73 71.41 l 44 2 4008.7 26.40

D]FFEIi_NTIAL (,C_C T|_M,q

TOC-3.7858 TRa 9.6427 7C3 -._9 B,_J .72_4

•5116 RRa .2417 RC3 -.0012 F/_-.00069

roc '-.7376 rRa !.9347 re3 .0057 8SP 17692

3.8004 8RA 9.6457 B<:3 .4029 FSP -301

M|0-C,_ EI¢EC'UTION ACCURACY

SST _254.2 d_ ?,80.5 S_3 B9.4

RRT °0775 _ .0844J RTT o9817

5Ge 5261.7 R_3 .0085 RI$ .9817

_I 5254.3 S_Z 279.6 THa .24

Vl 30.004

V2 35.261

CLP 169.66

EC( 3.207_

INJ 2 LONG

82.7O

214.59

62.34

195.71

43.56

J80.08

ORBIT OETE_IINATION ACCURACY

ST 235_.2 SR 25_.7 SS 69_.4

CRT -.6947 CRS .6863 C$T -.9999

LS_ 2465.9 NS_ 183.7 ssa 8.6

ELI 2365.9 EL_ 185.4 aLF 175.67

LAUNO_ 0_E MAR 8 I_9 FLZGHT TZNE 216.OO ARRIVAL DATE OCT 10 1969

HIEL IOCENTR| C CC_II C

_. _48.so L_L .oo
RP J07o47 LAP 2.64

RC 2J9.714 GL -9.L_

P_,'ME7OCE_TRI( CO_ZC

C3 160.437 VHL 12.666
LNO_ a2_TH _ 71NE

90,00 9 6 14

gO.OO 2'2 • _kS

IOO.OO 9 31
I00'.00 23 25 19

HO.00 10 46 50

110.00 0 2_ 17

01ST_ 6O4.6O6

167.25 VL 25.348 GaL. 25.03 AZL 95.07 _ 325.86 S_4a 115._2 EC( .49385 IN( 5.0673

J33,21 VP _6o_9 GAP 29,3_ 421 :_ 94,20 T_ 146,07 TAP 111,93 RCA _,67 APO J73,17
GP -10.42 ZAL 35.79 ZAP 164.35 (TS L_23.46 ZA( 1_fO.52 ETE 188.77 ZAC 144.54 KTC 12.34

OLA 8.19 RAL |32.37 RAD 65_0.7 V_L |6.786 PTH 2.90 VHP 18.504 0PA 1| .92 RAP 122.34
L-! TINE INJ LA7 !NJ LONG _NJ RT aS( INJ A2_aTH _NJ TINE PC) CST T_t4 INJ 2 L.AT

2253.80 -_.19 93.07 32.82 87.18 8 55 28 2353.8 -28.28

5084.11 24.31 L_'_5.24 24.g0 75.04 13 32 40 4484.1 22.03
26711.66 -_9._0 72._ 32.91 87.49 10 16 11 _078.7 -29.85

4834.48 2_.68 2_6.42 24.43 74.49 24 45 53 4234.5 23.50

2436.81 -34.15 54.74 33.09 88.34 11 29 26 1636.8 -34.00

4649.10 30.06 Ig0.97 23.05 72,90 1 45 56 4049.1 27.42
OZFFrRF, NT|AL C,CK_E( T ]ON_

T0_-4.134_ 7RkIO.531Z TC3 -._04 BAU .5584

.3457 RRA .2034 RC3 .OO03 FAU.-.00331

FOE -.7924 tea 2.07_2 FC3 .0179 8SP 17508

BO_ 4.1724 0RaI0.53_ _3 .2_04 F_P -_J3

Vl 30.004
V2 35.26D

CLP 168.26

(CC 3.6404

INJ 2 L(_NG
84.40

217.32
64.11

|g8.43

45.50

182.77

01_JT DETE_qII_TION ACCI._CY

ST 2363.6 SR 248.5 66 731.6

CRT -.7173 CR5 .7077 (ST -.9996

LSa 2480.6 MSA 173.1 SSa 6.0

ELl 2370.3 _L2 172.6 _LF I75.66

MJ0-O3LAq'_ E_ECUTION _(CURACY

S_T 5205.8 St_ L_4.1 S_3 87,7

ART -.0076 _F ,0022 R_ ._853

SG_ 5212.5 _3 -.009_ R13 -.9853

SGI 5205.8._ _4.1 THA 179.98

L_UNO_ 0ATE MAR 8 IgG9 FLIC, HT TII_ 21B.OO ARRIVAL 0_TE O_T 12 1969

H(L IC((NTRIC CONIC

RL 148._O LAL .00

RP 107.41 LAP 2.94

R( 121.070 GL -9.26
PLAN(TOCENTRJ C CONIC

C3 193.462 _ 13.909

LNO_ _T_ LN(_ 71ME

gO.(](] 8 9 49

_0.00 2"2 8 31

I00.00 9 35 2
100.00 E3 L_ 0

110.00 10 52 5

II0.OO 0 29 21

LQ. 167,25 VL

LOP 136.46 VP

(;P -10._0 ZaL.

0!STANCE 603.807

25.323 GaL 27.79 aZL 95.73 N(a 329.09 .T_4_ 115.79 (CO .52903 IN( 5,7338 Vl 30.004
_._1 GAP 51.70 ATP 94._ TAL 145.98 TAP 115.07 RCA 54.54 aPO 177.05 v2 55.260

35.26 ZaP 163.24 (TS 219.46 ZA( 129.77 (T( |88.46 ZAC 142.88 [TC 12.34 CLP 166.70

0L_ dl.00 RaL 132.89 RA0 6571.1 VEL 17.742 PTH 2.99 VHP 19.943 0Pa 11.74 RAP 124,03

L-| TIME |NJ LAT INJ LONG |NJ R7 aS( _NJ a2'NTH _NJ rIME PO (ST TIN _NJ 2 LAT

2978.71 -28.09 94.88 35.6_ 86.28 8 59 28 2379.7 -28.31

5121.345 24.gG 227.79 27.75 76.17 23 33 52 4521.4 22.81

2703.90 -L_J.71 74.79 35.76 86.51 10 20 6 2103.9 -29.67

4871.40 L='_,53 Z_8.97 27.31 75.69 24 47 11 4271.4 24.30

24CR.7_ -34.08 56.76 36.04 87.14 11 33 8 1862.7 -34.10

4C_15.31 _0.75 193.56 26.02 74.29 1 47 27 4085.3 28.29
DIFF£RIENTJAL. CO_CTION_

TDE-4.5417 TRa11.4997 TC3 -.1372 8AU .3549

K_( .58_6 _RA .1556 R(3 .0007 F_U--.OO_4

FOIl -,6541 FRa 2.2_G FC3 .0279 B_P 17418

4.5?93 (IRAll .K_8 BC3 .1371 F'SP -_89

(CC 4.1839

INJ 2 (,_

B6.22

219.78

65.99

2OO .88

47.5Z

165.23

O_ I T O£ TERMINJ_ T ION aCCOR_ICY

ST 2357.9 SR 242.0 $S 773.3

C,RT -.7421 CR$ .7316 (57 -.9998
LSA 2488.0 N$_ 162,5 $Sa 7.4

£L| 2,_4.8 (L2 _61.8 aLF 175.62

NID-COURK E_CUTICN AC_RACV

S0T 51_O.7 S_q _49.8 S(,3 86.1

_Rr -.110_ /_F -,Oe¢O RTF .g684
sc,aD 51_6.7 RZ3 -.010_ R13 -._4

S_,I 51_0,7 _. 248.2 11_a 179.69

LAUNO4 0_TI[ MAR 8 199d) FLIGHT TIME 220.00 A_iV_L. OAT(" OCT 14 1969

H_LIOC'I[NTRI C CCN|C

RL 149._10 LAL .00

RP 107.48 LAP 3.03

RC Z_Z,4OO GI. -_.27

PLAMETOCL_aTR|C O_N|C

(.3 235._ _ _5.340

LNO4 A2_ITH _ TIME
¢0.OO 8 11 30

90.OO _ 834

IOO.OO 9 M 4O

100.00 23 _

It0.00 JO 53 M

110.OI3 O _P 53

019TANCIE (O1.324
LO. 167.29 V_ 2_.302 C,I. 30.96 A21. g_._4 _._

LOP 1_).71 VP 3_.3_ GAP 34°47 A211 _._0 T_L

OP -JO,J8 7AL 35,00 ZAP J61,90 £T9 219,59 7AIE

332.31 SI4A JJ5,69 £CC ,56906

146.27 TAP I18._ RCA 49.85

I_._2 $'TE J_ol0 Za_ 1dl .41

OLA 7._ RAL 133.1_ R,tO 6_71.4 _l, 18._5 PTH 3,07 Vi.tP 2i .618 OPa I1.59

L*I TIME INJ 1-41 INJ I.ON0 INJ RT AS( _NJ A2_4TH _NJ TIME PO CST TIN
_00_._'_ -27.9_ 9_.eJ _.JO _5.3_ 9 ! 36 2405.2

5153.19 2§.46 ,_9._ 30.18 77.j6 23 34 47 4553.2
2730.55 -29._8 76.76 M.Z§ 85.48 10 22 11 2130.5

agO3.09 Z?.04 211.19 29.77 76.75 24 48 9 4_03.1

2489.?0 -33.97 M,86 M,64 85.90 11 3_ 7 1_89.7

4716,70 31.31 l_J,i_4 _.M 75.53 I 46 _O 4116.7

IN( 6.5399 Vl 30.004
APO 181.52 v2 33.258

ET( J2.37 (LP 164.95

0 IFFER_NT|M, C._CT|CI_q

70E-4,9757 TR_J2._O_ TC3 -,0_O_ B,_ ,0969

_bE .632• _t .0_1 RC3 .0001 r_u-.0Og_

_o( -._ r_ 2.4H4 re3 .0_ 8SP 1732f

5.01541 BRAt2._t611 11¢3 .0_OB FSP -285

_r _10_9.0 ,qAq' ZM.• St,3 _M.6

IM7 -._311 RIIF -.2J8J RIT" .9910

5094._ R_ -.0117 RI3 °._IO

_1 S089.3 _ _3_.2 THA 179.38

RAP I25.53 £CC 4.8?29

INJ 2 LaT INJ 2 lONG
-28.31 88.16

23.43 221.90

-29.89 67,97

24.95 203 .O1

-34.16 49.62

29.01 197.39

_IT I_TIE_IIN&T!ON ACCURacY

S7 Z339.4 _ E3_.5 S$ 820.9

CRT -.7679 CRS .7570 CST -.9998

LSA 2485.9 NSA 152.0 SSa 6.9

rLl 2346.5 (L_ 151.1 ALl r 175.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 4 1968-69

LNCH AZMTH LNCH TIME L-I TIME

90.00 0 ?6 14 7459.18

90.00 12 ]4 4? S143.17

I00.00 1 47 16 7197.76

100.00 13 36 ?I 4879,83

110.00 ? 54 50 1986.29

II0,00 14 45 17 4664.06

DIFFERENTIAL CORRECTIONS

TOE -.?787 TRA -,5344 TC3 .0836 BAU ._3_

ROE -.3158 RRA .4226 RC3 .Z491 FAU .08484

FOE -.9847 FRA-l.0494 rc3-1.2571 8-_P I2|3

P-_E .3899 BRA .6813 BC3 .7627 F_ -54J

LAUNCH GATE MAR 9 J969

LAUNCH CAT? MAR 9 1969 FLIGHT TIME 70,00 ARRIvaL GATE MAY 1_ 1969

HELICwCEN?RIC CONIC OISTANCE 704.712

RL 14_.54 LAL .00 LOL 168.75 VL 29.167 GAL -13.84 AZL 9_.30 MCA 93.?6 SMA 141.71 ECC .74366 INC .3024 Vl ?9.996

RP 108.68 LAP -.30 LOP 761.50 VP 38.803 GAP -4.19 AZP 89.98 TAL 245.09 TAP 338.35 RCA I07.18 APO 176.24 V? 34.867

RC 69.360 GL -I.13 GP 25.43 ZAL 167.72 lAP 55.6J ETS 343.56 ZAE 153.34 ETE 59.76 ?AC I13.73 ETC 157.54 CLP -51.28
PLANE TOCENTRIC CL'_IC

C3 58.009 VHL 7.616 CLA -.65 RAL 1.34 RAO 6569.1 VEL 13.393 PTH 2.45 VHP 5.342 CP4 37.44 RAP 17.7! ECC 1.9547

INJ LAT INJ LONG INJ RT 4SC INJ A?MTH INJ TIME P_ CST TIM INJ ? LAT [NJ 2 LONG

-74.65 57.59 240.95 1,34.39 1 7 13 1859.2 -??.44 49.62

25.30 229.29 141.47 76.84 J3 40 25 4543.? 23.74 721.23

-26.01 37.97 240.55 105.28 2 23 54 1597.8 -23.66 29.96

26.67 209._6 241.10 75.97 14 57 4I 4279.8 ?4.47 201.45

-29.67 20.69 239.32 107.80 3 ?7 56 1386.3 -26.95 12.56

30.35 192.04 239.96 73.46 16 3 I 4064.1 27.79 183.7_

MIO-COLMSE EXECUTION 4CCUR_CY ORBIT CETERMINATION ACCURACY

`%T 4§5.5 S(,R 549.1 SG3 190.1 ST 210.2 SR 256.2 SS 359.9

RRT -.1544 RRf' -.6637 RTF .2006 CRT .5462 ORS -.7643 CST -.9507

SGO 713.4 R23 .0837 RI3 -.6658 LSA 458.6 MS4 169.1 SSA 21 .6

.%1 561.5 .%_ 440.0 THA J09.70 ELI 293.7 EL2 153.6 ALF 55.03

FLIGHT TIN? 7_.00 ARRIVAL CATE MAY 2'0 1969

H£LICK;ENTRIC CONIC DISTANCE 211,292

RL J48.54 LAL .00 LOL 1_R.25 VL 29.176 GAL -J3.69 AZL _.49 H(A 96.42 _AA 141.84 ECC .24101 INC .4919 Vl 29.996

RP I08.72 LAP -.49 LOP 264.67 VP _._05 GAP -3.51 AZP 89.95 TAL _45.33 TAP 341.76 RCA 107.6S 4PO 176.07 v? 34.858

RE 71.560 GL -I.85 GP 26.72 ZAL I67.26 ZAP 60.19 ETS 345.73 ZAE 153.20 ETE 67.01 ZAC 11] .25 ETC 153.09 CLP -56.18
PLANETC(ENTRIC CONIC

C3 56.902 VHL 7.$43 0LA -1.35 RAL J.52 RA0 6_69.0 ViEL 13.35| PTH _.44 VHP 5.129 CPA 37.89 R4P 15.37 ECC 1.936_
LNr-.J'4AZMTH LNCM TIME L-I TIME INJ LAT

9D.OD O 32 13 2432.47 -24.19

gO.OO I? 10 lO 5160.44 25.56

100.00 I 52 56 2172.11 -25.54

IOO.00 13 32 9 4896.03 26.93

110.00 2 59 44 I!:_3.01 -29.18

]ZO.O0 14 41 50 4677.89 30.62
OIFrERENTIAL CORRECTIONS

TOE -.2490 TRA -.5764 TC3 .0489 BAU ._147

ROE -.2886 RRA .4355 RE3 .2779 FAU .09001

rOE-I.O936 FRA-J.JI14 FC3-1.3695 BSP 1353

BO£ .3812 BRA .7775 8C3 .2822 FSP -592

INJ LONG INJ RT A.S( INJ A1'NTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

55.77 240.52 105,I9 I 12 45 1832.5 -21.87 47,87

_)0.49 24J.60 77.39 13 36 11 4550,4 23.57 277.39

36.2| 240.|0 106,09 2 29 8 157Z.1 -23.09 28.27

210,69 241.25 76.51 14 53 45 4296.0 24.80 202.54
19.06 _38.82 108.65 3 32 27 1363.0 -26.35 II.01

193.03 240.|4 74.00 15 59 48 4077.9 78.17 1_4.71

MIO-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

.%T 4_2.7 _ 577,4 SG3 205,8 ST 230,3 SR 240.9 SS 385.9

RRT -.2602 RRf -.7009 RTF .325_ CRT .5126 CRS -.7443 CST -.94fl9

£_C,0 752.6 _"_3 .JJ0J RJ3 -.7079 LSA 479.6 MSA 171.8 SS4 21.6
.%1 609.4 .%2 441 .6 TH4 117.67 ELI ?90.0 EL2 J64.3 4LF 47.5J

LNCH AZMTH LNCH TIME L-I TIME

_I.00 0 38 27 2406.23

_l.O0 12 6 ? 5]77,55
IOC1.OO t 58 50 2146.97

100.00 13 28 20 4912.10

liD,D0 3 4 54 1940.15

110.00 14 38 47 4691.63

ClFFERENTI4L CCRRECTIL"_NJS

TOE -.2747 TRA -.6736 TC3 .6kr_81 _AU .?798

RCE -.259L"/ RRA .4467 RC3 .3076 FAU ,09538
FOE-I.2031 FRA-I.1637 FC3-1.4783 _SP 1543

_CE .3777 eRA .767! OC3 .3077 FSP -647

LAUNCH OAT? MAR 9 1969

LAUNCH GATE MAR 9 1969 FLIGHT TIN? 74.{]0 ARRIVAL _ATE MAY 22 1969

HELIL'(ENTRIC CL"i_IC _ISTANCE ?17.828

RL 14_.54 LAL .0_ LOt. 168.75 VL 29.180 GAL -13.54 AZL 913.68 HCA 99.59 SMA 141.68 ECC .23d55 TNC .6835 V} 29.996

Rp 1_8.74 LAP -.67 LOP ?67.84 VP 38.800 GAP -2.87 4ZP 89.89 TAL ?45.42 TAP 345.02 RCA 10_.03 APO 175.72 V2 34.84_

RC 73.792 GL -?.60 GP 2_.00 ZAL 167.16 lAP 64.85 ETS 347.97 ZAE 152.76 ETE 74.55 7AC 1619.17 ETC 153.77 CLP -61.23
PLANETL"_ENTRIE CL"_IC

C3 55.856 VHL 7.474 CLA -2.05 RAL 1.79 RAG 6569.0 VEL 13.312 PTH 2.43 VHP 4.954 CP4 33.25 RAP 12.91ECC 1.9192

INJ LAT INJ LONG INJ RT ASC INJ 4_MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LL"_NC

-23.71 54.CK"J 240.20 105.95 I 18 33 1_06.2 -71.30 46.16
75.81 231.68 741.83 77.94 13 32 20 4577.6 23.89 223.54

-?5.05 34.50 ?39.77 106.86 ? 34 37 1546.9 -27.50 ?6.63

27.18 711.82 241.49 77.05 14 50 12 4312.1 75,12 203.6?

-28.67 17.47 238.44 109.47 3 37 14 1340.2 -25.75 9.51

_l.87 194.0_ 240.42 74.53 15 56 58 4091.6 28,44 1_5.66

MIO-COOR.S_. EXECUTION ACCURACY ORBIT _ETE_}MINATION ACCURACY

S6T 522.6 SCR 606.8 563 220.8 ST ?54.5 SR 224.0 Ss 412.0

RRT -.3678 RRf -.7343 RTF .4450 CRT .4734 CRS -.7172 CST -.9480

.%8 800.9 R"_3 .1_60 RI_ -.7475 LS4 504.2 MS4 173.4 SS4 _I .7

.%1 668.3 .%_ 44I .3 THA I_3.91 ELl _97.3 EL_ 171 .8 ALF 37.43

FLIGHT TIME 76.(_) AREIVAL CAT? MAY ?4 )969

HELIOCENTRIC CONIC _ISTANCE 2_4.319

RL 148.54 LAL .00 LL-'I._166.25 VL 29.176 GAL -13.40 A_L 90.8_ HCA 102.76 SM4 141.84 ECC .23624 INC .H787 vJ 29.996

RP J08,77 LAP -.86 LOP 271.01 VP 38.789 GAP -2.26 AZP 89,8! TAL 245.38 TAP 348.14 Re4 I08.33 APO 175.34 V? 34._39
RE 76.053 GL -3.37 GP 29.25 ZAL 166.95 ZAP 69.54 ETS 350.29 ZAE |51.99 [TE 82.14 7AC I(17.(15 ETC 154.55 CLP -66.39

PLANE TC(ENTRIC CONIC

C3 54.856 VHL 7,406 CLA -2.75 RAL ?,13 RAC 6569.0 VEL 13,_75 PTH 2,43 VHP 4.813 CPA 33.53 RAP I0.36 ECC 1.9028
LNCH ATMTH LNCH TIME L-I TIME INJ LAT

9(].00 0 44 59 2380.22 -23.21

90.00 ;2 ? 15 5194.66 26.05

lO0.O0 2 5 3 2121.96 -_4.55

1OO.O0 13 24 52 4928.16 27.42

llO.OO 3 10 21 1917.52 -28.15

110,00 14 36 3 4705,36 31.11

CIFFERENT/AL CORRECTIONS

TCE -.3063 TR4 -.676_ TC3 -.0399 BAU .2486

RCE -.2787 RRA .4542 RE3 .3366 FAU .09983

FCE-1,3037 FRAII.19C_ FC3-1.5756 8SP 1762

806 .3822 8RA .8151 _C3 .3390 FSP -691

INJ LONG INJ RT ASC INJ A=._t.'ITHINJ TIME _9 CST TIM [NJ ? LAT INJ 2 LONG

52._6 _39,99 106.69 I 24 39 1780.2 -2(1.71 44.48

23_.88 24_.15 78.49 13 28 49 4594.7 24,?0 ?24.70

32.81 239.54 107.61 _ 40 25 I572.0 -21,91 25.t31

212._,_ 241.82 77.60 14 47 0 4328,? 25.43 204.72

15,92 Z38,16 110.25 3 42 19 1317,5 -25.13 8.115

195,01 240.79 75.07 15 54 29 4105,4 ?8.75 186.61

MI0-COURSE EXECUTION ACCURACY L"_RSIT CETERMINATION ACCURACY

.%T 578.3 .%R 635.4 SG3 233.8 ST 284.4 SR ?06.5 SS 436.0
ART -.4680 RRV -.7627 RTF .5514 CRT .4307 CR5 -.6B35 CST -.9485

.%8 859.1 R23 .J369 R13 -.7819 LSA 53?.0 MSA 173.6 SS4 21.7

S_I 737.9 SG_ 440.0 THA 129.30 ELI 305.7 EL? 173.4 ALF 26.47

i
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 4 1968-69,

LALINCH _]AI"E MAR ) I-_69 FLIGHT TIME 78.(]0 A_IVAL C_T[ MAY 26 i_69

H[LIC<ENTRIC C:_IC CISTANCE 230.767

RL 14H.54 LAL .00 Let 168.25 VL 79.163 GAL -13.26 AZL 91 .08 HCA i05.9Z 5MA 141 .72 ECC .23406 INC 1 .{]7P6 vl 29.996

RP I(1_.8(] LAP -I.04 LOP 274.17 VP 3_,771 GAP -1.68 AlP 89.70 TAL 245.20 TAP 351.12 RCA 10H.55 APO 174.89 V2 34.83}

RC 7_.346] GL -4.I7 GP 30.45 7AL 166.62 ZAP 74.22 ETS 352.70 ZAE 150.87 ETE H9.52 7AC 104.91 [TC 155.47 CLP -71 .62

PLANE T,XENTR 1C CL'_NIC

C3 53.894 VHL 7.)41 CL4 -3,44 RAL 2.55 RAG 656B.9 VEL I3.2}B PTH ,2,42 V_P 4,707 CPA 33.73 RAP 7,79 £CC I.H_TO

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A?MTM INJ TIME PO CST TIM INJ _ LAT INj 2 LL-_IG

_]._O 0 51 51 7354.?0 -22.69 50.5} 239.87 107.41 I 31 5 1754.2 -?0.I0 47.8!

_1.00 tJ 58 44 5211.95 ?6.28 ?34.09 242.55 79,06 13 25 36 4611.9 24.50 225.87

H]O.OO 2 11 35 L>097.00 -24.07 31.14 239.40 108.34 2 46 32 1497.0 -21.29 23.4!

IO0.Og 13 21 4I 4944.39 27.65 ?I4.11 _42.24 78.16 14 44 5 4344.4 25.74 705._3

II0.O0 3 16 8 1_94.91 -27.60 14.38 237.98 Ill.01 3 47 43 1294.9 -24.50 6.59

]]D,DO 14 33 37 4719,23 3i,35 ]96,02 241,15 75.63 15 52 16 4II9.2 29.06 187.57

cIrFERENTIAL CCRRECTIL_S MIO-COURS_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE -,3441 TRA -.733_ TC3 -.0937 BAU .2717 5GT 648.2 SGR 66).1 5(;3 245.1 St 319.0 SR IBS._ SS 459.7

ROE -.1969 RRA .4587 RC3 .36_2 FAU .10347 RRT -.5542 RRF -.7876 RTF .6384 CRT .3776 CRS -.6383 CST -.9497

FOE-J.39H4 FRA-1.2156 FC3-I.662_0 _SP L:'O25 _B 927.3 _3 .1442 RI3 -.8113 LSA 564.1 MSA 172.5 SSA 21.6

8_E .3964 eRA ._653 eC3 .3770 rSP -734 S_I 817.6 50_ 437.6 THA 133._3 ELI 329.8 EL? 168.6 ALF 17.10

LAUNCH CA TE MAR 9 1969 FLIGHT TIME 80.00 ARRIVAL _ATE MAY ?8 1969

HEL [CK:ENTRIC CONIC

RL 148.54 LAL .00

RP 10_._? LAP -I.21

RC 80.651 GL -5.D?

PLAMETC(ENTRIC CONIC

C3 52.964 VHL 7.27_
LNCH AZMTH LNCH FIME L-[ TIME

90.00 0 _9 6 2327.9_

9O.OO 11 5_ _6 _129.60

ICE].00 ? 18 30 L:_011.BO

100.00 13 IB 43 4960.96

llO.O0 _ _Z 17 187_.11

110.00 }4 _I 25 47_.4_
CIFFERENTIAL CORR_ECTIONS

TeE -.}888 TRA -.7946

mo£ -.16_ RRA .4582

FCE-1.4786 FRA-I.21_

8CE .47_5 BRA .9172

DISTANCE _37.172

LOL 168.25 VL 29.142 GAL -13.|I AZL 91.28 H(.A 109.09 SMA 141.54 ECC .23196 INC 1.7848 Vl 29.996

LCP 277.34 VP 3@1.749 6_P -1.|3 AZP 09.50 T_L 244.90 TAP }53.99 R(A 10_.7I APO 174.37 V_ 34._4

GP 31.59 ZAL 166.18 ZAP 78.93 ET$ ]5§.LP0 ZAE 149.44 ETE 9_.47 ZAC 102.87 ETC 156.34 CLP -76.86

0LA -4.15 RAL _.05 R_ 65_.9 VEL J]._03 PTH 2.41 VHP 4.632 0PA 33.87 RAP 5.26 EC_ 1.8716
INJ LAT

-22.15

26._0

-23.47
27.88

-27.04

31.59

TC3 -.15}4 BAU .2979

RC3 .3917 ¥_U .10505

FC3-1.7_2 BS,P 23|3

BC_ .4L_7 FSP -764

INJ LONG INJ RT _.SC INJ A_WTH INJ TIME FO CST TIM INJ ? LAT INJ ? LONG

48.79 _39.B4 10B.|I I 37 54 1727.9 -19.47 41.14

2_5.34 24_,04 79.64 13 22 36 46_9.6 _4.80 ?_7.O8

29.47 Z59.36 109.06 2 53 Z 1471._ -L_O.66 21.81

215.29 _4E.75 78.75 14 41 24 4}61.0 26.04 206.97

12.85 2_7.89 111.76 3 53 29 I272.I -_3._4 5.15

197.06 241.eO 76.L:_O 15 50 19 4133.4 ?9.37 188.56

MIO_-COL.W_r. EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 731.8 _ 687.6 SG3 253.6 ST 3_9.4 SR 170.? S5 480.7

RRT -,_._8 _ -,_O80 RTF .7061 CRT .3151CRS -.5_16 CST -.9516

S6B 1004.9 R'Z_ .1507 RI_ -.8_49 LSA 599.8 MSA 170.3 SSA 21.6

S(,1 906.0 S(,_ 434.7 FHA 137.9I EL1 _64.3 £L2 159,3 ALF IO.57

LAUNCH GATE MAR 9 1969 FLIGHT TIME 87.00 ARRIVAL _A TE MAY 30 1969

H[LIL-xCENTRIC CONIC

RL 148.54 LAL .00

RP _PH._4 LAP -1.39

RC 82.981 GL -5.9{]

PLANE TC,CENFRIC CONIC

C3 52,O67 VHL 7,215 _L_ -4,87 RAL

LNCH AZMTM LNCH TIME L-[ TIME INJ LAT

'Aq.O0 1 6 48 ?)01.12 -21.57

_,00 11 _? 17 5_47._8 26.7_

]00.00 _ ?5 51 2046.11 -22,89

I00.O0 13 15 55 4978.13 28.10

ilO,O0 3 28 51 1848,89 -26,44

110.00 14 _9 _5 4748.11 31.8_

OIVFERENTIAL CORRECTIONS

TCE -.4397 TRA -.8571 TC3 -.2176 BAU .327I

RCE -.1326 RRA .453B RC3 .4166 FAU .10718

FOE-1.5489 FRA-l.19_ FC3-1.78_4 BSP 2635

eCE .4593 BRA .9698 BC3 .4700 FSP -791

OISTAN(E 243.5}7

LOL 168.25 VL 79.115 GAL -12.97 AZL 91.50 FK_A 112.25 S_A 141.30 ECC .22994 INC 1.4990 VI ?9.996

LOP 280,5p VP 30,722 GAP -,61 AZP 09.43 TAL _44,49 TAP 356,74 R(A I08,81APO I73,79 v_ 34.BJ6
GP 3?.67 ZAL 165.62 7AP 83.32 ETS 357.77 ZAE 147.74 ETE 102.85 ZAC 100,79 ETC 157.28 CLP -_2.O6

3.62 R_O 6568.9 VEL 13.169 PTH 2,41 VHP 4.587 CPA 33.97 RAP 2.81 ECC 1.8568

INJ LONG INJ RT ASC INJ A_WTH [NJ TINE PO CST 7IM INJ ? LAT INJ ? LONG

47.04 _39.91 108.80 ] 45 9 1701.1 -18.81 39.46

236.6) 243.63 80._6 13 19 45 4647.9 25.10 ?78.34

27,79 239.41 109.77 ? 59 58 1446.1 -19.99 20.19

216.51 243.35 79._6 14 38 5_ 4378.1 Z6.34 208.15

I],3J _37,90 J12,50 3 59 40 1248,9 -23.16 3.69

198.14 242.44 76.80 15 48 33 4148.1 _9.68 189,59

MI0-COL_ EXECUTION ACCURACY OROIT 0ETERMIN_TfON ACCURAC¢

S(;T 828.9 SGR ?09.5 S_ _59.7 ST 405.0 S_ 157.3 SS 501-3

RRT -,6786 R_" -.8_58 RTF .7_72 CRT .2329 CRS -,5044 CST -.9539

5GB 1091.0 R'_3 .1566 RI3 -.8539 LSA 640.4 MS4 167.1 SSA 2!.5

S_I 1002.] .S_2 4_1 .0 THA J4J ,48 ELI 406,8 EL? 147.4 ALF 5,76

LAUNCH CA TE M_R 9 19_9 FLIGHT TIME 84.00 ARF_IVAL GATE JUN 1 1969

_ELIOCENTRIC CONIC

RL 14_.54 LAL :L_

RP 10B.H6 LAP -1.56

_C 85.328 GL -6.84

PLANE T_XENTRIC CONIC

C_ _1.1H6 VHL 7.j_4

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 1 15 2 2273.51 -L:_.95

90.00 ;1 49 14 5267.07 _6.93

IO0.O0 2 33 43 2_]19.67 -22.27

100.00 13 13 14 49_.i5 28.32

110,00 3 35 53 1825.04 -75.81

JIO.00 14 27 33 4763.54 32.06

CIFFERENTIAL CC_R_ECTIONS

TOE -.4973 TRA -.920_ TC3 -,2_5_ 6AU .)5_3

RCE -.1005 RRA .4447 RC} .4387 FAU .107_5

F_E-I.6031 FRA-1.1533 FC3-1.Bi_9 BSP _976

8CE .5074 BRA 1.0220 863 .5235 rsP -806

01STANCE 249.861

LOL I_.25 VL 29.08_ GAL -1_._2 AZL 9J.72 H(A J15.4I SW,4A 14J.O1 ECC .2279: INC _.7230 Vl 29.996

LCO 283.67 VP 38.691 CAP -,1_ AZP 89,26 TAL 243.97 TAP 359.38 RCA 108.86 APO 173,16 v2 34.810

GP 33.69 ZAL 164.9_ ZAP 07.65 ET$ .42 ZAE 145.03 ETE 108.59 ZAC 98.89 Ere 158._I CLP -_7.1_

0LA -5.61 RAL 4._7 RAG 6568.9 VEL l_.136 PrH 2.40 VHP 4.570 CPA _4 .06 RAP .49 ECC I.H424

INJ LONG INJ RT _S( INJ A_TH INJ TIME PO CST T_M INJ _ LA T INJ ? LONG

45,25 240.07 109.49 1 52 55 1673.5 -I_.11 37.73

237.99 244.30 80.91 13 17 1 4667.t _5.4_ 2_9.66

26.07 2_9.5§ II0.47 3 7 23 1419.7 -19.29 I8.54

217.81 244.04 80.00 14 36 30 4396,1 76.65 209.40

9.74 238.{X) 113.23 4 6 IB 12#5.0 -11.44 ?.2]

J99.29 243.18 77.44 J5 46 56 4_63.5 )0.00 J90.6#

MI0-(OURSE EXECUTION _CCURACY ORGIT CETERMINATION ACCURACY

_;T 935.1 _ 726.8 503 26_. 7 ST 456._ SR i35.4 55 _19.6

RRT -.TL_| RET -.8405 RTF .7948 CRT .1295 CRS -.4041 CST -.9563

56B 1184.3 R'Z3 ,1633 R13 -.8686 LSA 6_5.? MSA 163.0 55A 21 .3

S_I 1104.7 SG2 4_6.9 THA 144.74 ELI 456.6 EL? ]54.2 ALr Z.4!
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_

LAUNCH CAT[ MAR 9 I969 FLIGHT TIME 86.00 ARRIVAL GATE JUN 3 1969

HELIL_C[NTRJC CONIC DISTANCE 256.]A7

RL 148.54 LAL .O0 LOL 168.25 VL ?9.043 GAL -12.67 AZL 91.96 HCA 118.57 SMA 140.67 ECC .72608 INC 1.9590 V! ?9.996

RP 108.88 LAP -1.77 LOP 786.85 VP 38.657 GAP .35 AZP 89.06 TAL 243.]6 TAP J.9] RCA i08.87 APO 172.48 V2 )4.804

RC 87.691 GL -7.85 GP }4.66 ZAL 164.18 ZAP 9|.78 ET5 5.J2 ZAE 143.77 ETE 113.67 ZAC 97.17 ETC 159.09 CLP -92.I6

PLANE TOCENTRIC Ct"lqIC

C3 50,}40 VHL 7.095 CLA -6.39 RAL 4.99 RAO 6568.9 VEL |3.104 PTH ?.39 VHP 4.58_ 0PA 34.17 RAP 358.33 ECC 1.8285

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90.00 1 23 5? ??44.78 -L::_.?9 43.40 240.31 ll_.I9 ? 1 17 1644.8 -17.36 35.95

90.00 I! 46 I1 5287.51 27.14 239.45 245.08 81.6! 13 14 18 4687.5 ?5.70 731.08

IOO.00 ? 42 10 t997.18 -?1.61 24._W] Z}9.78 111.17 3 15 22 J392.? -18.54 16.85

1(k3.00 13 10 }4 5015.34 ?8.54 719.!9 Z44.84 80.70 I4 34 9 4415.3 ?6.96 710,75

110.00 3 43 28 1800,78 -75.14 8.14 Z38.18 1!3.97 4 I) 28 1200.3 -?1.68 .69

110,00 14 ?5 46 4780.0(] 37.79 L::_0.51 244.02 78.|3 |5 45 26 4|80.0 _0.37 19].85

0[FFERENTIAL CORRECTIONS MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE -.5613 TRA -.9878 TC3 -.3568 8AU .39(]8 S_T !048.6 S/,,R 740.| S(,] _63.Z ST 512.9 SR I_0.I SS 536.9

ROE -.0683 RRA .4303 RE} .4581 FAU .106_ RRT -.7515 RRF" -.8§33 RTF .8225 CRT -.0067 CRS -.7679 CST -.9587

FOE-J.6444 FRA-I.0990 FC]-1.8_63 8SP 3336 _ !_83.5 R_] .J707 R|_ -.8800 LSA 735.0 MSA J58.3 SSA 21.?

_OE .5654 8RA !.0729 80} .5806 FSP -813 $6| iAIE.O $6_ 4_.4 THA 147.66 ELI 517.9 EL? 120 .! ALF 179,90

LAUNCH DATE MAR 9 1969 IrLIG_T TIME 88.00 ARRIVAL GATE JUN 5 1969

HELICKENTRIC CCINIC

RL I48.54 LAL .O0

RP ]08.90 LAP -1.88

RC 90.065 GL -8.9_

PLANET(XENTRIC CONIC

C3 49.5?9 VHL 7.038

LNCH A/MTH LN(H TIME

90.00 I ]3 26

9O.O0 II 43 4

100.00 ? 51 19

I00.00 13 7 51

110.00 3 5J 40

110.00 14 Z4 0
DIFFERENTIAL CORRECTIONS

TOE -.6319 TRA-I.0434 TC3 -.4Z97 BAU .424!

ROE -.0359 RRA .4!_1 Re3 .4749 FAU .!0416

F0£-1.6740 FRA-I.03_5 rc3-!.8207 BSP 37J5

BOE .6379 8RA 1.J219 8C3 .6404 FSP -815

DISTANCE 262.3_7

LOt. J6b.25 VL 28.999 6AL -1_.52 AZL 9_.21 _A 121.72 SHA 140.30 ECE .22422 IN£ ?.?095 Vl 29.996

LOP ?89.99 VP }8.620 GAP .80 AZP 88.84 TAL 242.66 TAP 4.38 RCA 108.84 APO 171.75 V2 34.799

GP 35.61 ZAL 163.Z9 ZAP 95.66 ETS 5.88 ZA£ 141.62 ETE lIS.lI 7AC 95.5Z ETC 159.97 CLP -96.97

0LA -7._1 RAL 5.BO RAO 6568.8 VEL 13.073 PTH 2.39 VHP 4.614 0PA 34.32 RAP 356.35 ECC 1.8151

L-I TIM£ INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

ZZ14.58 -19.57 41.48 240.66 110.88 2 10 _ 1614.6 -16.55 34.10

5309.60 Z7.35 _41.04 _45.98 flZ.38 1_ !I 33 4709.6 _6.07 237.63

1963.31 -Z0.89 ZZ.46 Z40.I! 111.88 3 24 2 1363.5 -17.73 15.08

5036.10 28.76 2Z'0.70 245.75 81.46 14 31 47 44}6.1 27.78 712.21

1774.36 -_4.41 6.47 Z38.47 J14.71 4 21 14 !174.4 -?0.87 359.11

4797.8_ 32.54 ,3/31.84 _44.99 78.88 I5 4_ 58 4!97.8 }0.66 193.13

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SOT 1167.7 S6R 749.7 SG3 261.2 ST 575.) SR 107.5 SS 553.5

RRT -.7754 RRF -.8645 RTF .84Y3 CRT -.1841 CRS -,0838 CST -.9617
$6_ J_87.7 R2_ .1791 R! 3 -.8889 LSA 790.6 MSA 153.0 SSA 20.9

SGI 1323.3 SG2 417,8 THA 150.28 ELl 575.7 EL? 105.6 ALF 177.96

L_UNCH OATE MAR 9 1969 FLIGHT TIME 90.00 ARRIVAL gATE JUN 7 1969

HELICEENTRIC CONIC

RL 148.54 L_L .00

RP 108.91 LAP -?.03

RC 92.449 GL -10.08

PLANE TOCENTRIC CONIC

C3 48.758 VHL 6.983

LNCH A/MTH LNCH TIME

90.00 I 43 50

90.00 II 39 46

100.00 3 I 16

100.00 13 5 I

110.OO 4 0

II0.00 14 72 I!

OIST_NCE 268._12

LOt- 168.25 VL 28.951 GAL -17.36 AZL 97,48 HCA 124.88 SMA 139.89 ECC .72241 INC 2,4776 VI 29.996

LOP 293.15 VP 38.580 GAP 1.Z3 AZP 88,58 TAL 241.87 TAP 6.75 RCA 108.77 APO 171.00 v2 34.795

GP 36.56 7AL 162.78 7AP 99.27 ETS 8.69 7AE 139.40 ETE 121.95 ZAC 94.08 ETC 160.65 CLP-101.57

DLA -8.10 RAL 6.69 RAO 65_.8 VEL I3.043 PTH ?.38 VHP 4.67I OPA 34.56 RAP 354.55 ECG 1.8074

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ ? LAT INJ ? LL"WqG

7187.50 -18.78 39.46 741.I? 111.59 Z 20 13 1582.5 -15.68 32.15

5333.85 27.56 ?42.78 247.00 83.23 13 8 40 4733.9 ?6.34 73A.33

1937.70 -20.10 20.52 240.55 117.60 3 33 ?9 1337.7 -16.86 13.23
5058.88 ?8.98 ZZZ.35 246.79 82.31 14 29 ?0 4458.9 27.61 713.82

1746.95 -?3.62 4.74 _38.86 115.46 4 ?9 43 1147.0 -19.99 357.47

4817.39 32.78 203.3_ ?46.09 79.72 15 42 ?9 4217.4 31.02 194.54

DIFFERENTIAL CORRECTIONS

TOE -.7097 TRA-I.1006 TC3 -.5033 8_U .4570

RCE -.0044 RRA .3887 RE3 .4880 FAU .J0!03

r_E-l.6877 FRA -.9508 /C3-1.7938 8SP 4087

BEE .7092 8RA 1.167_ 8(3 .7011FSP -80|

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 1290,2 SOR 753.9 SG3 256.5 ST 643.4 SR 98.8 SS 567.8

RRT -.79_4 RRF -.8740 RTF ,8577 CRT -.3894 CRS .1393 CST -.9635

568 1494.3 R_3 .I893 R13 -.8952 LSA 850.9 MSA 147.6 SSA 20.6

S01 I436.1 SO? 413.J THA 15_,71 ELI 644.6 EL? 90.9 ALF 176.51

LAUNCH OATE MAR 9 1969 FLIC44T TIME 9_.C)(] ARF¢IVAL GATE JUN 9 1969

MELICKENTRIC CONIC

RL 148.54 LAL .OO

RP 108,92 LAP -?.18

RC 94.840 GL -11.35

PLAhiETCK_ENTRIC CONIC

C3 48.042 VHL 6.931

LNCH AZMTM LNCH TIME

90.00 1 55 17

90.00 11 36 II

100.00 3 12 12

100.00 13 1 57
110.00 4 10 ?3

I10.00 14 ?0 15

DIFFERENTIAL CORRECTIONS

TEE -.794! TRA-l.1534 TC3 -.5770 BAU .49(]0

ROE .0283 RRA .3621 RE3 .4991FAU .09727

FCE-I,6950 FRA -.8645 FC3-1.75_8 BSP 4478

8CE .7946 8RA 1.2089 8C3 .7629 FSP -787

OlSTANCE _74.793

LOL 168.25 VL ?8.899 GAL -12.19 AZL 92.77 HCA 128.0} SMA 139.45 ECC .??064 INC 2.7671 Vl ?9.996

LOP 296.31 VP 58.538 GAP 1.63 AZP 88.29 TAL 741.01 TAP 9.04 RCA i_8.68 APO 170.21 V2 34 .791

GP 37.53 /AL 161.14 ZAP |02.6(] ETS I!.56 7AE 137.15 ETE 175.75 ZAC 97.8? ETC 161,30 CLP-105.97

OLA -9.05 RAL 7.68 RAO 6568.8 VEL 13.016 PTH 2.37 VHP 4.751 ERA 34.91 RAP 35?.92 ECC 1,7906

L-I TIM£ INJ LAT INJ LONG INJ RT ASC INJ A294TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LL'_N6

?148.08 -17.90 37.31 241.70 11_.31 ? 31 5 1548.1 -14.72 30.08

5360.87 27.76 ?44.73 _48.16 84.19 13 5 3? 4760.9 26.67 236.24

1899.91 -19.73 18.48 241.11 113.34 3 43 52 1799.9 -15.90 11.26

5084._7 29.19 2_4.ZI 247.98 83.26 14 ?6 41 4484.3 ?7.95 715.63

1717.7_ -27.75 2.91 239.37 116.23 4 39 I 1117.7 -19.04 355.74

4839.23 33.04 204.97 Z47.35 80.67 15 40 54 4239.? 31.40 196.13

MIO-COURSE EXECUTION ACCURACY u_flIT DETERMINATION ACCURACY

SOT 1415._ S(,R 755.7 SG3 250,3 ST 717.9 SR 96.2 SS 587.8

RRT -.8054 RRF -.8831 RTF .8689 CRT -,6113 CRS .3959 CST -.9658

SO8 1604,3 R_3 .L::_04 RI3 -.900? LSA 918.5 MSA 142.1 SSA 20.1

561 1551.4 SO? 408.6 THA 154,86 ELI 720.3 EL? 75.8 ALF 175.77

7151



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69 ,

LAUNCHCATE MAR 9 J969 FLIGHT TIME 94.00 ARRIVAL CA TE JUN I| 1969

OISTANCE ZSO,gIZ

LOL 168.25 VL Z_.844 GAL -t2.02 AZL 93.08 HCA 131.18 SMA 138.98 ECC .21892 INC 3.08Z6 Vl ?9.996

LOP 299.47 VP 38.493 GAP 2.02 ATP 87.97 TAL 240.08 TAP 11,26 RCA 108.56 APO 169.40 V? 34.788

GP 38.56 7AL 159.85 ZAP 105.61ETS 14.50 ZAE 134.89 ETE 128.07 7AC 91.73 [TC 161.85 CLP-Jl0.13

CLA -10.09 RAL 8.76 RAC 6568.8 VEL 12.991 PTH 2.]7 VHP 4.85] 0PA ]5.40 R}P ]51 .45 ECC 1.7900

L-I TIME |NJ LA T INJ LONG INJ RT A$C INJ A]'MTH [NJ TI_ PC) CST TIM INJ 2 LAT INJ 2 LONG

2110.77 -16.92 ]5.01 242.42 11].05 2 4_ 8 1510.8 -13.66 ?7.86

539t.40 27.95 246.95 249,50 85.26 13 2 2 4791,4 27.01 218.41

1864.45 -18.26 16.29 241.81 114.09 3 55 23 1264,4 -14.85 9,16
5112.96 29.40 226.]2 249.55 84,35 14 23 44 4513,0 28._| 217.68

16_6-25 -21.79 ,97 240.01 llT.0l 4 49 19 1086.2 -17.99 353.90

4_63.92 33.29 206.85 248,79 81,76 15 39 lO 4263.9 ]1.80 197.94

HELIOCENTRTC CONIC

RL 148,54 LAL .00

RP 108.93 LAP -2.32

RC 97,236 GL -I?.7]

PLANETOC[NTR[C CONIC

C] 47,396 VHL 6,884

LNCH AZMTH LN_H TI_

90.00 2 ? 57

9_.00 11 37 I1

100.00 3 24 18

I00.00 I? 58 31

110.00 4 21 13

110.00 14 18 6
MI0-COUR._ EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

5GT J541.8 SGR 7_4.8 SG3 242.4 ST 799.4 SR 100.9 55 597.7

RRT -.8147 RRF -.8917 RTF .8773 CRT -.7967 CRS .6301 CST -.9681

SGB 1716.6 R23 ,2129 R13 -,904! LSA 995,7 MSA 1_7.0 SSA 19,4

S_! 1668.3 SC2 404.5 THA 156.81 EL1 80].5 EL2 60.6 ALF 174.23

FLIGHT TI_ 96°00

0ISTANCE 287.062

LOL 168.25 VL 28.786 GAL -11.8§ AZL 93.43 P,K_A 134,34 SM4 138.49 ECC .21723 INC 3.4300 VI 29.996

LOP 502.64 VP _,448 GAP _.38 A2'P 87.60 TAL 239.07 TAP 13.41 RCA 108.41 APO 168.58 V2 34.786

GP 59.69 ZAL 158.42 ZAP 108.30 ETS 17.5_ ZAE 1_2,6] ETE 150.45 ZAC 90.78 [TC 162.19 CLP-II4.O8

0LA -11.24 RAL 9,96 RAO 6568.8 VEL 12,969 PTH 2.36 VHP 4.978 OPA 36.05 RAP ]50.10
L-I TIN? INJ LAT INJ LONG INJ RT AS_ INJ A]_MTH INJ T|I4E PO CST TIM INJ 2 LAT

2069.87 -15.81 32.52 243.31 113.80 _ 56 _8 1469.9 -12.46

5426.42 28.12 249,49 251.04 86.55 12 58 0 4826,4 27.35

1825.67 -17.16 |3.93 242.68 114_6 4 8 15 1225.7 -15.67

5145.84 29.60 228.74 Z_0.92 85.62 14 20 20 4545,8 28.68

1652.05 -210,72 3§8.g0 240.81 117.82 5 0 48 1052,1 -16.83

4892,23 3].55 L_09,0"2 2_0.46 8_.0_ 15 _7 9 4192.2 32.22
MID-COURSE EXECUTION ACCURACY

SGT 1667,7 SGR 749.7 $6_ _3_.7

RRT -.8202 RRF -.8993 RTF .88_

SG_ 18_8.5 R23 .2271RI3 -.9066

SGI 1784,0 SG2 400.9 THA 15_.63

CIFFERIENTI&L CCIRR_CTIONS

TCE -.8875 TRA-I.L_I1 TC_ -.6498 8AU ,5225

ROE .0619 RRA .3318 Re3 ,5075 FAU .09289

FOC-1.6946 FRA °,7726 FC3-%.6967 BGP 4881

BCE .8897 BRA 1.2461 8C3 .8246 FSP -768

LAUNCH 0ATE MAR 9 1_N59

HIEL[C_ENTRIC CONIC

RL 149.54 LAL .00

RP 108.94 LAP -2,45

RE 99.636 GL -14.26

PLAN_TCXTENTRIC CONIC
C3 46.842 VHL 6.844

LNOa ATMTH LNCH TIME

90.00 11 27 _4

100.O0 3 37 50
I00.00 12 54 _4

IIO.00 4 33 16

110.O0 14 15 37

OIFFERENTIAL CORRECTIONS

TOE -,9898 TRA-I,2416 TC_ -.72_O _AU ,_S34

ROE .0954 RRA .2966 Re3 .5122 FAU .08780

F0£-1.68_8 FRA -.6732 FC3-1.6227 8SP 5257

80£ .9944 8RA 1._766 8(3 .8837 FSP -735

ARRIVAL OATE JUN 13 1969

ECC 1.7709

INJ 2 LONG

25.45

EAO.91
6.88

220.06

351.93

200.04

ORbiT 0£TERN_NAfION ACCURACY

ST 888.0 SR 112.2 SS 611.4

CRT -.9128 CR$ .7967 CST -.9702

LSA 1075o7 NSA |32.4 55_ 18.6

ELI 893.9 £L2 45,5 ALF 173.40

FLIGHT TIM£ 98.00 ARRIVAL C_TE JUN I_ 1969LAUNCH OATE MAR 9 1969

HELIOCENTRIC CONIC

RL 148.54 L}L .00

RP 108.94 LAP -2.58

RC IO?.038 GL -15.95

PLAN_TOCENTR]C CONIC

C3 46,415 VHL 6,813

LNCH A?MTH LNCH TIME

90.00 ? 38 12

90.00 11 2? 7

100.00 3 53 6

lO0.O0 12 49 54

110.00 4 46 50

110,00 14 12 39

0ISTANCE Z93,153

LOL 168.25 VL 28,725 GAL -11.66 4ZL 93,82 HCA 137.49 5MA 117.99 ECC .Z1559 INC 3.8t68 Vl ?9.996

LOP 305.80 VP 38.401 GAP 2.73 AZP 87.18 TAL 238.01 TAP 15.50 RCA 108.24 _PO 167.74 v2 34.7_4

GP 40.93 /AL 156.B0 ZAP 110.64 ET$ ¢°0.65 ?A[ 1_.35 ETE 132.45 _AC 89.95 ETC 162.65 CLP-JlT._

OLA -11.52 RAL 11.29 RAO 6568.7 VEL 12.95] PTH 2.]6 VHP 5.127 CPA 36.89 RAP ]48,83 EC( 1.7639

L-I TIME INJ LAT INJ LONG INJRT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LCNG

2024,51 -14.55 29.79 244,42 114,56 3 11 56 1424,5 -II.II ?2.80
5467.18 28.25 252.47 _5_'8_ 88,03 12 53 14 4867.2 27.68 ?43.85

1782.83 -15.92 11.36 243.75 115.64 4 22 49 1182,8 -12,34 4.40

5184,09 29.76 231.57 _52,74 87.10 14 16 18 4584.1 29.04 222.84

1614.56 -19.51 356.66 241.82 118.64 5 13 44 1014,6 -15.54 349.79

4925,13 33.79 211,56 252,39 84,50 15 34 44 4325,1 32.66 202.51

MI0-CCUR.q_r[r_CUTION ACCURACY

SGT 1794.7 SGR 744.3 S[.,3 222.2

RRT -.8237 Rf_ -.9070 RTF ,888!

•_8 1942,9 R23 .2418 RI3 -.9089

S(,I 1901.6 _,2 398.4 THA 160.24

FLIGHT TIME 1(30.00

CIFFERENTIAL CORRECTIONS

TOE-I.JO46 TRA-I.2751 TC3 -.7874 BAU .5838

ROE .J317 RRA .2586 RC3 ,5149 FAU .08247

FOE-1.6723 FRA -.5757 FC3-1.5382 B._° 5664
BOE 1.1124 BRA 1.3011 BC3 .9408 FSP -707

LAUNCH OATE MAR 9 1969

C_81T OETERMINA TION ACCURACY

ST 986.2 5R I]1.0 S$ 627.1

CRT -.9716 CRS .9002 CST -.9724

LSA 1168,8 M$A 128.7 SS_ t7.5

ELl 994,4 EL2 30,7 ALF 172.64

ARRIVAL GATE JUN 17 1969

HELIOCENTRIC CONIC DISTANCE 299.217

RL 148.54 LAL .00 LCL 1_,25 VL 28.662 GAL -11,47 AZL 94._5 HEA 140.63 SMA 137,47 ECC ,21399 INC 4.2530

RP 108.95 LAP -2.70 LCP _508,96 VP _.353 GAP 3,06 AZP 86,71 TAL 236.89 TAP 17,53 RCA 108.05 AF_ 166,89

RC 104.441GL -17.86 GP 42,35 ZAL t54.97 ZAP 11_,63 ETS 23.91ZAE 128.04 ETE 134.13 ZAC 89.22 ETC 162.91

PLANE TOCENTRIC CONIC
C3 46.158 VHL 6.794 0LA -13.96 RAL 1_,77 RA0 6568.7 VEL 1_.943 PTH _,]6 VHP 5,305 0PA 37,95 RAP 347.59 ECC 1.7596

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG JNJ RT AS/C INJ A_MTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LONG

90,00 2 56 36 1973,55 -13.09 26,77 245.79 115.34 3 _9 30 1373.6 -9.57 19.86

90.00 I1 15 31 55|5.35 28.32 255._F:_ 254.88 89.B0 12 47 26 4915.4 27.99 ?47.34

1130,00 4 10 33 1734.93 -14,49 8.5_ 245.09 116,44 4 39 28 113_.9 -10.82 1.65

100.00 12 44 14 5229.21 _9.87 234.92 254.86 88.86 14 11 24 4629.2 29.39 _26.15

110.00 5 2 15 1573.04 -18,14 354._P'_ 243.07 119.48 5 28 28 973.0 -14.07 347.47

110.00 J4 9 3 4963.86 34.00 214.57 254,66 86,27 15 31 46 4363.9 33.11 _05.44

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMIN4TION 4CCURACV

T06-1.7329 TRA-I,2_8 TC3 -.8491BAU .612Z ,_T 19L_0.0 S_ 735,7 SG3 210.4 ST 1094.i JR 154.4 55 647.4

ROE .1687 RRA .2153 RC3 .5150 FAU ,07664 RRT -.8237 RRF -.9138 RTF .8917 CRT -.9927 CR5 .9550 CST -.9745

¢0E-1.6539 FRA -.4747 FC3-1.4375 BSP (_43 St,;B_o056.1 R"d3 .2579 RI] -.9|03 LSA 1271.7 MSA 126.1 554 16.?

: BCE 1.2444 BRA 1 .3165 8C3 .9921 FSP -668 ,_1 L_17,4 SG_ 397,0 TH_ 161 .75 ELI 1104.7 EL2 18.4 4LF 172.07

Vl ?9.996

V? 34,783

CLP-121.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69p

LAUNCH GATE MAR 9 1969 FLIGHT TIME 102.00 ARRIVAL GATE JUN 19 1969

HELIOCENTRIC CONIC CISTANCE 305.254

RL 148.54 LAL .00 LOL 168,25 VL 28.597 CAL -|1.28 AZL 94.75 HCA 143.78 SMA 136,95 ECC .21245 INC 4.7518 V] ?9.996

RP 108.95 LAP -2.81 LOP 312.12 VP 38.304 GAP 3.38 AlP 86.16 TAL 235.72 TAP 19.50 RCA I07.85 APO 166.04 V? 34.783

RE 1D6.844 GL -L_].DO GP 43.97 ZAL 152.9(] ZAP 114.22 ETS 27.32 ZAE |25.67 ETE 135.54 ZAC 88.55 ETC 163.i2 (LP-124.75
PLANE TOCENTRIC CONIC

C3 46.138 VHL 6.79? CLA -15.59 RAL 14,43 RAG 65_.7 VEL J2.942 PTH 2.36 VHP 5.5J6 0PA }9.24 RAP 346.32 ECC 1.7593

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_I)ATH INJ TIME PC) CST TIM INJ ? LAT INJ 2 LONG

90.00 3 18 3 1915.44 -11.37 23.36 247.52 J16.11 3 49 58 1315.4 -7.77 16,53

90.00 11 7 18 5573.24 28.26 260.22 257.30 91.92 12 40 lJ 4973.2 28.?? 251.56

100.00 4 30 49 1680.65 -12.82 5.36 246.78 117.24 4 58 50 10fl0.6 -9.07 }58.58

10(3.OO 17 37 13 5283.77 29.88 238.94 257.35 90.97 14 5 16 4683.3 29.69 230.1=

liD.DO 5 20 O 1526.60 -16.56 351.55 244.65 |L_0.34 5 45 26 926.6 -12.41 344.90

110.O0 14 4 31 5010.08 34.15 218.17 257.32 88.40 15 28 ? 44|0.1 33.55 ?0_.98

DIFFERENTIAL CCRRECTION_ HIe-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TCE-I.3805 TRA-1.3125 TC3 -.9043 BAU .6397 56T L:_346.0 SGR 726.8 .S63 198.1 ST 1215.0 SR 182.8 SS 659.8

ROE .2088 RRA .16_1 RC3 .5076 FAU .07066 RRT -,8214 RRF -.9204 RTF .8951 CRT -.9957 CRS .9821 CST -.9767

FOE-1.6358 FRA -.3774 FCS-J.SZ58 8SP 6442 SGB 2171.3 R_3 .2736 RJ3 -.91L:_D LSA 1389.0 MSA 124.9 $SA 14.7

_OE 1.3968 BRA I .3232 BC3 I .0370 FSP -632 SGI 2134.6 SG2 397.4 THA 163.13 ELI 1228.6 EL2 16.8 ALF 171 .48

LAUNCH GATE MAR 9 1969 FLIGHT TIME 104.00 ARRIVAL GATE JUN 71 1969

HELIOCENTRIC CONIC

RL 148.54 LAL .00

RP 108.94 LAP -2.91

RE IO9.246 GL -22.44

PLANETOCENTRIC CONIC

C3 46.452 VHL 6.816
LNCH ATMTH LN_H TIME INJ LAT

90.00 3 43 32 -9.32

90.00 I0 56 46 27.99
1(30.00 A 54 45 -10.84

1OO.00 12 78 IA 29.70

llO.OO 5 40 44 -14.73

110.00 13 58 45 34.17

DIFFERENTIAL CORRECTIONS

TDE-1.5529 TRA-1,3134 TC3 -.9495 BAU .6654

R_E .7513 RRA .1149 RE3 .4966 FAU .06443

FOE-I.616! FRA -.2820 FC3-1.2OO7 8,_o 6851

BOE 1.5731BRA 1.3184 BC3 1.0715 FSP -593

0ISTANCE 311,267

LCL 168.25 VL 28.531 GAL -11.07 AZL :95.33 H(A |46.92 SMA 136.41 ECC .21095 INC 5.3316 VJ ?9.996
LOP 315.29 vP 38.255 GAP 3.68 AZP 85.53 TAL 234.49 TAP 21.41 RCA 107.63 AFO 165.19 v? 34.784

GP 45.84 ?AL 150.54 ZAP 115.40 £TS 30,92 ?AE 123.21ETE 136.74 ZAC 87.90 ETC 163.28 CLP-I?8.01

OLA -17.A5 RAL 16.30 RAG 656_.7 VEL 12.954 PTH 2.36 VHP 5,770 CPA 40.78 RAP 344.92 ECC 1.7645
L-I TIME INJ LCN6 INJ RT AS(: INJ A_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1847.90 19.46 _49.73 116.86 4 14 20 1247.9 -5.64 17.71

5644,18 265.40 260.13 94.50 12 30 50 5044.2 28.3? 256.75

1618.13 1.77 248.92 118.03 5 21 43 1018.1 -7.01 355.07

5349.19 243,8_ 260.26 93.54 13 57 24 4749.2 29.88 235.03

1474,07 349.58 : 246,66 |2|._ 6 5 18 874.1 -10.49 342.04

5066.02 222,54 260.47 90.98 15 23 11 4466.0 33.93 213.30

MIO-COL_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

S(,T 2172.3 S(.,R 716.3 SG3 185.0 ST 1351,4 _ 214.4 SS 678.8

RRT -,8156 RRF -.9"257 RTF .8984 CRT -.9910 CRS .9944 CST -.9790

SGB _'_87.4 R'23 .2888 R13 -.9138 LSA 1522.3 MSA 125.1: SSA 13.0

SGI 2252.2 ._,2 399.8 THA 164.44 ELl 1368.0 EL2 28.4 ALF 171 .06

LAUNCH CATE MAR 9 1969

HELIOCENTRIC C(_INIC

RL 148.54 LAL ,00

RP 108.94 LAP -3.00

R( III.64_ GL -?5.?4

PLANETCX:ENTRIC CONIC

C3 47.249 VHL 6.874

LNCH AZMTH LNCH TIME

90.00 4 14 41
90.00 IO 4? 44

100.00 5 73 4?

IOO.OO 12 16 24

110.00 6 5 25

llO.O0 13 51 Jl

FLIGHT TIME 106.00

01STANCE 317.256

LOL 168.75 VL 28.463 GAL -10.86 A?L 96.02 HCA 150.06 SMA

LL-'_ 318.45 VP 18.?06 GAP 3,97 AlP 84.78 TAL 233.2? TAP

GP 48.03 7AL 147.82 ZAP 116.13 ET5 34.75 74E 120.60 ErE

ARRIVAL C4TE JUN ?3 1969

I35.87 ECC .20951 INC 6.0181 vl 29.996

23.78 RCA 107.40 APO 164,34 v? }4.785

137.79 ZAC 87.20 ETC 163,44 CLP-131.18

CLA -19.60 RAL 18,45 FAD 6560.8 VEL 12.985 PTH 2.37 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH [NJ TIM_

1767.26 -6.80 I4.87 252.61 117.55 4 44 8

57}3.}6 27.34 271.84 263.43 97.67 12 18 18

1544.53 -8.46 357.60 251.71 118.78 5 49 27

5431.32 29.?0 249.89 263.69 96.69 13 46 56

1413.84 -12.58 345.23 249.25 122.05 6 28 58

5134.77 33.96 227.89 264.22 94.14 15 16 46

MI0-COURSIE EXECUTION ACCURACY
SGT 2296.1 _ ?01,5 563 170.8

/_T -._42 _ "._87 RTF ,9('J15

•_:.8 2400.9 R'_3 .3034 R13 -.9155

,S61 2366.5 SG2 404.5 THA 165,77

FLIGHT TIME 108.00

DISTAI_CE 323.221

CIFFERENTIAL CORRECTIONS

TDE-1.7568 TR4-1.2967 TO3 -.9790 BAU .6878

ROE .2943 R_A .0530 RC3 .4?68 FAU .05783

FDE-I.59_7 RRA -.1867 FC3-I.0596 BSP 7220

BCE 1.7811 8RA 1.2978 BC3 1.0889 FSP -545

LAUNCH DATE MAR 9 1969

MN[LIOCENTRIC CONIC

6.080 CPA 47.59 RAP 343.28 ECC 1.7776

PO CST TIM INJ 2 LAT INJ ? LONG

1167.3 -3.06 8.19

5133.4 78.17 263.26

944.5 -4.55 350.99

4831.3 29.82 241.14

8!3,8 -8.26 338._!

4534.8 34.16 718.65

ORBIT 0ETERMINATION ACCURACY
ST 1504.8 SR 246.5 55 697.8

CRT -.9836 CR5 .9987 CST -.9813

LSA 1672.1MSA 126.8 5SA 11.1

ELI 1524.2 EL? 43,9 ALF 17_.84

ARRIVAL GATE JUN 25 1969

RL 148,54 LAL .(30

RP 108,93 LAP -3.08
RE 114.047 GL -28.46

PLANE TOCENTRIC CONIC

C3 48.771 VHL 6.984

LNCH AZHTH LNCH TIME

9O.OO 4 54 21

9O.0O 10 22 57

100.00 5 59 56

100.OO 12 O 3

110.O0 6 35 27

I10.00 13 41 1

ClFFERENTIAL CCRRECTIONS

TDE-_.OO74 TR_-1.2600 TC3 -.9891BAU .7078

RCE .3381 RRA -.0179 RC3 ,4A75 FAU .05111

FCE-I.5681 FRA -.0977 FC3 -.9076 BSP 7622

_OE ?.0357 8RA 1.2602 8C3 1.0856 FSP -500

LCL 168.25 VL 28.394 GAL -I0.64 AZL 96.85 HCA 153.20 SMA t35.33 ECC .20812 INC 6.8492 vJ ?9.996

LOP 321.61 VP 38.156 GAP 4.25 AZP 83.88 TAL 231,")0 TAP 25.10 RCA 107.16 APO 163.49 v? 34.787

GP 50.58 ZAL 144.68 ZAP 116.35 ETS 38.85 ZAE 117.79 ETE 138.78 ZAC 86.39 gTC 163.66 CLP-134.36

OLA -22.P7 RAL L_.94 RA0 656_.8 VEL 13.044 PTH 2.38 VHP 6.465 CPA 44,69 RAP 341.25 ECC 1.8026
L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1666.63 -3._O 9.21 256.47 118.11 5 ?2 8 1066.6 .18 2.57

5849.85 26.01 280.10 267.22 101.80 12 0 26 5249.8 77.35 27t,69

1454.9_5 -5.49 352'61 255.43 119.43 6 24 11 855.0 -t.53 346.06

5536.75 28.12 257.54 _67.68 100.57 13 32 19 4936.7 29.29 ?48.93

1343.61 -10.01 341.41 _52.67 122.86 6 57 51 74}.6 -5.61 335.09

5220.87 33,34 234.54 268.67 98.03 15 8 ? 4620.9 34.09 ?25.3H

NIO-COL_SE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S,_T 2421.9 _ 684.0 St.,3 156.2 ST 1681.I SR 278.0 SS 719.1

_T -,7864 RRf -,9?80 OTf .9058 CRT -.9756 CRS .9986 CST -.9838

SG8 2516.6 R"Z3 .3147 RI} -.9184 LSA 1844.9 MSA 129.8 SSA 9.3

$61 2482.6 SG2 412.2 THA 167.12 ELI 1702.9 EL? 60.} ALF 170.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69

LAUNCH GATE NAR 9 1969 fLIGHT TIN? 110.00 ARRIVAL DATE ]ON 27 1969

HELIOCENTRIC CCYNIC 0ISTANCF 329.161

RL 148.54 LAL .00 LO_ 168.25 VL 28.324 GAL -10.41 AZL 97.88 HEA 156.33 SI4A 134.78 ECC ,20678 ]NC 7.8826 Vl ,29.996

RP 108.93 LAP -3.16 L(_ ° 324.78 VP 38.107 GAP 4.51 AZP 82.77 TAL 230.53 TAP 26°87 R(A 1(36.91 APO 162.65 v2 34.790

RE 116.435 GL -32.19 GP 53.58 ZAL 141.02 ZAP 116.02 ETS 43,32 74[ 114.70 ET£ 139.85 ZAC 85,39 ?TO 164.(37 CLP-117.65

PLAN(" TOCENTR I ( CONIC

C3 51 .425 VHL 7.171 DLA -24.93 RAL 23.88 RAO 6568.9 VIEL 13.145 PTH Z.4O VHP 6.960 OPA 47.05 RAP 338.60 ECC 1.8463

LNCH AZINTH LN_.H Tft4E L-I TIN[ INJ LAT INJ LON_ INJ RT AS( INJ A_4TH INJ T_N_. PO (.ST TIN INJ _ LATINJ Z LONG

90.00 5 49 8 1528.59 .85 1.50 261.97 118.31 6 14 37 928.6 4.62 354.86

90.0(3 9 51 ]8 726.27 23.21 313.46 271 ._2 106,_0 10 3 44 126.3 25.33 305.59

100.061 6 42 55 1318.80 -I .57 346.21 ?60.57 119.85 7 I(3 14 738.8 2.41 339.69

IOO.DO 11 35 32 5679.32 25.93 ?67.56 272.15 105.41 13 10 11 5079.3 27.80 259.Z5

lJO.OO 7 13 13 1259.48 -6.87 336.92 257.29 123.57 7 34 12 659,5 -2.41 3]0.67

: 11(3.00 13 26 44 3331 .47 31.98 242.87 ?73,89 107.78 14 55 35 4731.4 33.40 233.95

OIFFER1ENTfAL CORRf.CTION$ Nr.(3-(.OOR.9_. £}_.CUT,[ON ACCURACY ORBIT (3_.. TEI_,t,IINA TION ACCURACY

T02-2.3219 TRA-J.1952 TC3 -.9;_12 8AU .7724 SGT 7546.1 S_R 658.2 S_3 140.7 ST 1882.2 SR 301.5 SS 74(3.5

ROE .3752 RRA -.J031 RC3 .4036 FAU .04416 RRT -.7555 RRF -.9192 RTF .9111 CRT -.9661 CR5 .9952 C ST -.9863

FOE-I .5408 FRA -.0116 FC3 -.7434 BSP 7989 _ ?6?9.8 R23 .3724 R13 -.9_22 LSA ZO4(3.6 NSA 133.9 SSA 7.6

BOE 2.3520 E_RA 1.1976 8C3 1.0508 FSP -448 ,_GJ 2595.6 _2 4?3.0 THA 168.64 ELl 1904.6 ELZ 77.0 ALF 171 .19

; "LAUNCH 0ATE H_R 9 1969 FLIGHT TIME 117.00 ARRIVAL GATE JUN 29 1969

H_L|OC(_NTRIC CONIC OI_TAN_ 335.076

RL 148.54 LAL .00 LOL 1_.75 VL 78.753 GAL -JO.J8 AZL _.21 HEA 159.46 SMA 134.24 ECC .20550 IN(: 9.21(34 Vl 29.996
i

RP 1DB.91 LAP -_.72 LOP 327.95 VP 38.D58 SAP 4.76 AZP 81,37 TAL 279,J3 TAP ?_.59 RCA 106.65 APO 161.82 V2 34.794

RE 118.823 GL -36.57 GP 57.09 ZAL 136.74 ZAP 115.O7 ET5 48.30 ZAE |11.72 £TE 141,23 FAG 84.09 ETC 164.85 CLP-141.26

PLANE TOCENTRIC CONIC

C3 5_.949 VHL 7.480 OLA -78.20 RAL ?7.43 RA(3 6569,0 VEL 13.316 PTH ?.43 VHP 7.618 0PA 49.64 RAP 555.00 ECC 1.9208

LNCH ALPMTH LNCH TIME L-I TIME INJ LAT INJ LO_ INJ RT A_ INJ AS'MTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 7 41 57 1221.54 10.54 344.15 _71._7 116.43 8 2 19 671,5 14.{31 337.19

90.00 8 27 7 1075.O? 14,83 335.53 ?73.66 114.40 8 45 2 475.0 18.00 ]28.29

)O0.L)O B 1 _ 1157.99 4,55 3_16._ 768.]5 119,5_ B _ 54 558.0 8.45 329.67

100.(30 10 50 10 613._0 21.O8 _O4.39 276.45 111.70 11 0 ?4 13.8 _3.84 _96.68

I_O.DO 8 3 6 1153.28 -?.85 331.34 263.77 174.08 8 22 19 553,3 1.64 325.13

110.00 13 5 10 5479.3? 29.?_ ?53,5? 279.75 108.5] 14 36 29 4879.3 31.50 245.04

0IFFER_NTIAL CORRECTIONS NI(3-COURS4E EXECUTZCN ACCURACY ORBIT 0ETERNIN_TZON ACCURACY

TDE-2.733_ TRA-1.0837 TC3 -.9147 BAU .7_3 _T _'673.1 ,_ 671.3 S(;3 124,8 ST _113.6 SIR 306.9 $5 763.8

ROE .394(3 RRA -.2055 RE:3 .3428 FAU .03712 RRT -.7015 RRF -.8926 RTF .9191 CRT -,9519 CRS .9868 CST -.9889

F0_-1.514_ FRA .0669 FC3 -.5744 8SP 8_8 S_ ?744.3 R_3 .3_8 RI_ -.9_81 L$A _264.0 NSA 138.6 SSA 6.0

: " 802 2.7621 BRA 1.1045 BE3 .9763 FSP -398 S(,1 ?709,3 .S_2 4_6.9 THA 170.49 EL) 2133.7 EL2 93.1 ALF 172.11

LAUNCH _ATE NAR 9 1969 FLIGHT TIME 114.0(3 _RRIVAL GATE JUL 1 1969

HELIOCENTRIC CONIC OISTANCE 34(3.961

RL 148._4 L_L .DO LOL 168.25 VL _8.18_ GAL -9.93 AZL 100.99 tea 167.57 SHA 133.69 EC( .?0475

RP 108.90 LAP -3.27 LOP 331.12 VP 38.009 GAP _ 5.00 AZP 79.5(3 TAL 227.68 TAP 30.25 RCA 106.39

RE 121.2(36 GL -41.50 GP 61.21ZAL 131.73 ZAP 113.43 ETS 54.12 ZAE 107.22 ET£ 143.35 ZAC 82._4

PLAN[TOCENTRIC CONIC

C3 63.778 VHL 7.986 _LA -_1.88 RAL 31.82 RA0 6569.2 VEL 13.606 PTH 2.49 VHP 8.534 CPA 52.33

LNCH AZNTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIHE PO CST TIN

74.70 6 22 26 1563.55 13.14 10.85 279.76 J19.31 6 48 30 963.5

105.30 IO 21 _ 796.82 13.15 314.10 279.77 119.31 10 34 55 196.8

74.7(3 6 22 26 _563.55 13.14 10.85 279.76 119.31 6 48 50 963.5

105._O 10 21 _'_ 796.82 13.15 314.10 279.77 119,31 1(3 34 55 196.8

110.00 9 J7 9 997.13 3,17 323,19 273,53 124,06 9 33 46 397,1

110.00 12 26 6 5699.28 23.60 268.11 285;46 115.48 14 1 5 5099.3

0IFFER_NTIAL CORRECTIONS NID-COURS_ EXECUTION ACCURACY

T02-3.29_7 TRA -.9097 TC3 -.8095 8AU .7253 SGT 2800.5 _ 564.2 S_3 108.6

ROE .3fl62 RRA -.3316 RE3 .7615 FAU .030(_ RRT -.5876 RRf" -.8152 RTF .9305

FOE-1.4893 FR_ .13<)9 FC3 -.4072 83_ 8778 5_ ?856.8 R23 .3135 R13 -.9368

806 3.3120 _RA .96_3 8C3 .8507 FSP -346 S_! 28_0o6 ,_v2 453.3 THA 173.07

INClO.9901 Vl Z9.995

AP_ 161.0(3 V? 54.79_

ETC 166.43 CLP-145,63

RAP 329.97 ECC 2.0496

INJ 2 LATINJ Z LONG

16.94 3.9_

16.96 307.23

16.94 5.98

16.96 307.23

7,57 316.93

26._3 260.45

OR(31T 0ETERMINATION ACCURACY

ST 2373.9 SR 269.5 SS 7_8.4

CRT -.9147 CRS .9594 CST -.9915

LSA 2511,8 HSA 143.3 SSA 4.6

EL1 2386.7 EL2 108.2 ALF 174.O6

LAUNCH OATE MAR 9 1969 FLIGHT TIM£ 116.00 ARRIVAL DATE JUL 5 1969

HELIOCENTRIC CONIC DISTANCE 346._O9

RL 148.34 LAL .00 LCL |6_.25 VL 28.111 GAL -9.67 A/L 103.51H(:A 165.65 SPA 133.15 ECC .20_12 IN(I

RP 108.89 LAP -3.3? LOP 334.28 VP 37.9_3 GAP 5.?? AZP 76.89 TAL 2_6.19 TAP 31 .84 RCA 1_6.12 APO

RC 123.581GL -47.14 GP 65.96 ZAL 175.89 ZAP 111.O3 ETS 61.58 ZAE 102.49 ETE 147.12 ZAC 79.91ETC

PLANE TO_ENTR_( CONIC

C3 78.029 VHL 8.833 OLA -35.84 RAL 37._ RAO 6569.5 VEL 14.1_O PTH 2,57 VHP 9.886 DPA 54._3 RAP

LN_H AZMTH LNCH TIME L-I TI_ IN] LAT

67.(35 5 57 35 1755.16 12.81

112.95 11 30 50 700.36 12.82

67,05 5 57 35 1755.16 I?,81

112.95 11 3(3 50 700._6 I?.82

67.05 5 57 35 1755.|6 I?.81

112.95 11 30 50 700.36 12.82

0IFFERENTIAL CORRECTIONS

TOE-4.0781 TRA -.6128 TC3 -.6467 (3AU .6951

ROE ,1509 RRA -.4835 RE3 .1607 FAU .02281

F02-1.471_ FRA .2107 FC3 -,2531 8SP 9111

BDE 4.08(39 BRA .7F,05 BE3 .6664 FSP -291

IN] LONG IN] RT AS(: IN] AZ14TH IN] TIME

25.53 289.01 123.76 6 26 50

306.41 289.02 123.76 11 42 30

25.53 289.01 123.76 6 ?6 50

306.41 289.02 173.76 11 4Z 30

25.53 289,0! IZ3,76 6 26 50

306.41 ?89.02 123,76 11 42 30

HI(3-COJRS£ EXECUTION ACCURACY

SGT 2922.8 SGR 489,7 SC,3 92,2

RRT -,?750 RRF -,5465 RTF ,9465

•5_8 2963._ R23 ,2904 R13 -.9487

S_1 2926.0 S(;2 470.3 THA 177.29

3.51J_ Vl 29.996

16(3.19 v2 34.805

)69.71 CLP-151.75

322.80 _CC 2.2_47

PO CST.TIM INJ 2 LATINJ ? LONG

1155.2 17,15 1_.99

100,4 17.17 299._7

1155.2 17.15 18.99

100.4 17.17 299.87

1155,2 17.15 1_.99

100.4 17.17 299._7

CRBIT OETERMINATIC_ ACCURACY

ST 2649.5 SR 152.1 SS _16.3

CRT -,6{'J1! CRS .6840 CST -.9941

LSA 2772,6 HSA 147.2 SSA 5.5

ELI 2651.1 EL2 121-5 ALF 178.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH OATE NAR 9 1969

HELIOCENTRIC CONIC

RL 148.54 LAL .D0

RP 108,87 LAP -3.35

RC 125.948 GL -53.17

PLAN_TOC£NTRIC CONIC

C3 106.4S7 VHL I0.318

LNO-( AZMTH LNCH TIE

60.98 5 55 Z5

119.0? 1? 30 14

60.98 5 55 25

119.02 12 3(1 14
60.98 5 55 25

119.02 |2 313 14

FLIGHT TINE 118.00 ARRIVAL CATE JUC 5 1969

01STANCE 35Z.602

LOL 168.25 VL 28.039 GAL -9.40 AZL 107.37 HCA 168.70 ,SNA 132.62 ECC .20177 INCl

LOP 337.45 VP 37.912 GAP 5.42 ATP 72.95 TAL 224.65 TAP 33.35 RCA 105.86 APE)

GP 71.25 ZAL 119.21:] ZAP 107.84 ETS 72.82 ZAE 96.72 ETE 154.84 ZAC 76.45 £TC

7.3715 VI 29.996

159.37 V2 34.808

176.99 CLP-162.38

CLA -39.67 RAL 44,§5 RA0 6570.0 VEL 15.093 PTH 2.71 VHP 12.040 0PA 56.50 RAP 312.68 [CC 2.7520

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A8'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1913.27 11.13 37.L_'Z 300.82 128.32 6 27 18 1313.3 16.01 31.11

679.03 11.14 303.41 _O.B3 128.32 12 41 33 79.0 16.02 297.30

1913.27 11.13 37.L_ _0.82 128.32 6 27 18 1313.3 16.01 31.11

679.03 11.14 ]O3.41 300.03 126.32 12 41 33 79.0 16.02 297.30

1913.27 11.13 37.L_ 300.82 128.32 6 27 18 1313.3 16.01 31.11

679.03 11.14 303.41 300.83 128.32 12 41 33 79,0 16.02 297.30

OIFFERENTIAL CCRR[CTIONS

TOE-5.1866 TRA -.0797 TC3 -.4280 BAU .6143'

ROE -.5872 RRA -.6181RC3 .0553 FAU .01569

FOE-1.4826 FRA .2858 FC3 -.1276 BSP 9488

B0£ 5.2197 BRA .6232 Be3 .4316 FSP -242

LAUNCH DATE MAR 9 1969

HELIOCENTRIC CONIC

RL 148,54 LAL ,00

RP 108.85 LAP -3,38

RE 128.3(_5 GL -58.73

PLANETOCENTRIC CONIC

C3 172.451VHL 13.13_
LNCH AZ_4TH LNCH TIME

57.16 6 15 13

122.84 13 ?3 42

57.16 6 13 13

127.84 13 23 42

57.16 6 15 13

172.84 13 23 48
OIFFER[NTIAL CORRECTIONS

TOE-6,2243 TRA .9436 TC3 -.1748 BAU

ROE-3.1932 RRA -.4038

FOE-1.5684 FRA .4000

BOE 6.9956 BRA 1.0282

MI0-COURSIE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

.%T ]013.1 .%R 564.1 .%3 76.8 ST 2880.3 SR 35?.5 SS 858.9
RRT .5085 RI_ .8922 RTF .9680 CRT .9273 CRS -.8940 CS¢ -.9967

.%6 ]065.4 R25 -.2472 R13 ,9643 LSA ]082,6 MSA 149.0 SSA ?.6

.%1 3087.1 ,%2 483.5 THA 5.58 ELI 2898.8 6L2 131 .1 ALF 6.49

FLIGHT TINE 120.00 ARRIVAL DATE JUL 7 1969

DISIANCE 358.894

LOL 168.85 VL 27.967 GAL -9.10 AZL 113,_ PiCA 171.67 SMA 132.09 £CC .20038 INC23.9880 Vl 29.996

LOP 340.65 VP 37.865 GAP 5.59 A,_ 6_.84 TAL 2_3,03 TAP 34.69 RCA 105.62 APO 158.55 v'2 34.815

GP 76.02 ZAL 111.81 ZAP 103.89 ETS 94.03 ZAE 89.23 ETE 172.83 ZAC 71.20 ETC 194.66 CLP 173,79

OLA -42.]0 RAL 53.73 RAO 6570.9 EL 17.140 PTH 8.94 VHP 15.857 OPA 56.O1 RAP 299.26 ECE 3.8381

L_I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2051.21 7.64 46.10 315.24 131.73 6 49 24 1451.2 12.91 40.40

7_3.38 7.65 304.85 315.2_ 13_.73 13 35 45 183.4 12.93 298,55

2051.81 7.64 46.10 315.24 131.73 6 49 24 1451.2 12.91 40,40

725.38 7.65 304.85 315.g6 131.73 13 35 45 123.4 12.93 298.55

2051.21 7.64 46.10 315.84 131.73 6 49 24 1451.2 12.91 40.40

783.38 7.65 304.25 315.86 131.73 13 35 45 123.4 18.93 298.55
NI0-COURSIE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

.4031 SGT 8810.1 SC.R 1413.5 .%3 63.8 ST 2720.9 SR 1395.0 S$ 942.5

RC3 -.OO54 FAU .OO785 RRT .9207 RRF .8695 RTF .9916 CRT .9936 CR5 -,9881 CST -.9991

FC3 -.0594 8SP 9739 .%e 3145.6 R_3 -.1871 RI3 .9801 LSA 3196.0 MSA 151.7 $SA 2.0

8C3 .1749 FSP -198 .%1 3105.7 .%2 499.0 THA 25.56 EL1 3054.4 EL8 140.0 ALr 27.06

LAUNCH 0ArE MAR 9 1969 FLIGHT TIME 122.00 ARRIVAL CAT£ JVL 9 1969

HELIOCENTRIC CONIC DISTAN£E 363.746

RL 148.54 LAL .00 LOL 1649.25 VL 27.895 GAL -8.75 AZL 127.37 HCA 174.41 SMA 131.56 ECC .19850 INC37.3676 vJ 29.996

RP 108.83 LAP -3.39 LOP 343.80 VP 37.818 GAP 5.69 AZP 52,76 TAL 281.26 TAP 35.67 RCA 105.45 APO 157,67 V2 34.821

RC 130.653 GL -60.81GP 74.66 ZAL 104,18 ZAP 99.42 ETS 133.57 7AE 78.26 ETE 209.39 ZAC 62.2? ETC 231.37 CLP ,128.24

PL4NETOCENTRIC CONIC
C3 367.364 VHL 19.167 0LA -41.04 RAL 64.41RAO 6572.0 VEL 22.106 PTH 3.24 VHP 23.695 CPA 50.54 RAP 284.07 ECC 7.0459

LNCH AZMTH LNCH TINE L-I TIME INJ L_7 INJ LONG INJ RT A$C INJ A;_I4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.95 7 5 _O 2132.06 2.92 48.96 331.04 130.96 7 41 2 1532.1 8.14 43.28

121.05 13 58 36 846.51 2.93 310.78 331.05 130.96 14 12 43 246.5 8.15 305.10

58.95 7 5 30 7132.O6 2.92 48.96 331.04 130.96 7 41 2 1532.1 8.14 43._8

121.O5 13 58 36 846.51 ?.93 310,78 331.O5 130.96 14 12 43 246.5 8.15 305.10

58.95 7 fl }0 2132.06 2.9_ 48.96 331.04 1:30.96 7 41 2 1532.1 8.14 43.28

121.05 13 58 36 846.51 2.93 310.78 351.05 130.96 14 12 43 246.5 8.15 305.10

OIFFERENTIAL CCRR_CTIONS NI0-COURS_ EXECUTION ACCURAC¢ ORBIT DETERMINATION ACCURACY

TOE-3.3149 TRA 2.12'90 TC3 -.0113 BAU .4088 .%T I]02.} SGR 8880.3 .%3 52.9 ST 1022.8 SR 2790.5 SS J139.8

ROE-9.3107 RRA 1.699(1 RE3 .O811 FAU-.O0461 RRT ._31RRF .9777 RTF .9615 CRT .9842 CRS -.9975 CST -.9947

FO£-1.8436 FRA .6649 FC3 .O109 BSP 9757 SG_ 3161.0 _3 -.1348 RI3 .9907 LSA 3178.1 MSA 177.9 5SA .8

BOE 9.8828 BRA 2.72_8 BC5 .0819 FSP -166 .%1 3109.9 .%2 565.9 THA 67.45 ELl 2967.1 EL2 170.0 ALF 70.10

LAUNCH CATE MAR 9 1969 FLIGHT TINE 184.00 ARRIVAL CATE JUL 11 1969

H_LIOCENTRIC CONIC

RL 148.54 LAL .(30

RP 108.80 LAP -3.39

RC 132.989 GL -51,II

PLANETOCENTRIC CONIC

C31097.083 VHL 33.122
LNCH A_4TH LN_H TIME

83.08 10 8 51

96.92 12 3 31

IOO.@ 11 29 7
1(70.00 13 25 36

I10.00 11 16 4

110.00 I5 55 29

DIFFERENTIAL CORRiECTIONS

TDE 3.3418 TRA 1 .4_01 TC3 -,05_2 BAU 2.7344

RO-12.5708 RRA 6.5464 Re3 .1790 FAU-.04169

FOE-2.3835 FRA 1.4519 FC3 .0389 8SP 8617

80£13.0074 BRA 6.7050 BC3 .1864 FSP -147

DISTANCE 368.59§

LOL 168.25 VL 27.824 GAL -8.LP'Z A2'L 159.43 _ 176.37 SMA 131.04 ECC .19473 INC69.4269 Vl 29.996

LOP 546.97 VP 57.778 GAP 3.56 A2'P 20.61 TAL 219,04 TAP 35.41 RCA 105.52 APO 156.56 V2 34.829
GP 58,09 ZAL 97.69 ?AP 95,26 ETS 165.31 ZAE 58.83 ETE 236.95 ?AC 43,88 ETC 761,62 CLP 99.99

OLA -29.08 RAL 78.97 RAO 6573.0 VlEL 34.905 PTH 3.52 VHP 41.444 DPA 33.88 RAP 271.43 ECC19.0552

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1750.36 -.55 17.18 343,_7 119.08 10 38 2 1150.4 3.54 10.53

1379.54 -.33 549.93 343.58 119.08 18 26 31 779.5 3.55 343.35

1490.04 --6.66 354.56 340.04 119.21 11 53 57 890.0 -2.72 347.99

1115.08 _.98 533.90 347,1| 119,34 13 44 32 515.1 9.85 327.25

1531.14 -16.7_ 351.81 334.19 180.26 11 41 35 931.1 -12.57 345.15

646.75 16.08 304.85 35_.99 12t2.61 16 6 16 46.8 19,96 ?97.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.%T 73_.Z _ _795.2 .%3 47.3 ST 584.5 SR 2209.3 SS 1508.5

RRT o.6588 RRIr .9975 RTF -.5765 CRT -.9477 CRS -.9996 CST .9380

sr_ 2889.5 RZ3 -.1046 R13 .9945 LSA 2731.6 MSA 191.2 SSA .5

.%1 8834.9 .%2 559,0 THA 99.80 ELI 2278.1 £L2 180.9 ALF 104,1 7
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JPL TM 33-99 EARTH--VENUSTRAJECTORIEScVOL. 4. 1968-69)

LAUNCH 0ATE MAR 9 1969 FLIGHT TIME 1?6.00 ARRIVAL CATE JUL [3 1969

H_L|OCENTRIC CONIC

RL 148.54 LAL .00 LC_ |68.25 VL

RP I08.78 LAP -3.39 LOP 350.15 vP

RE 135.313 GL 54.20 GP -62.14 ZAC

PLANE TO(ENTRIC CONIC

C3 969.981VHL 29.494

LNCH AINTH LN(H TINE

20,72 14 51 46

159,28 I 32 28

20.72 14 5! 46

159.28 I 32 _8

L:_O.72 14 5l 46

159.28 1 52 28

OIFFERENT|AL CCRi_CTIONS

702-I.4084 TRA 1.1332 TO3 -.0674 BAU Z.1975

RO-13.5789 RRA 1.6370 RC3 -.1765 FAU-.OZ979

FOE 2.6055 FRA -.2727 FE5 .O296 8SP 9368

BOEJ3.6517 8RA 1.9909 BC3 _]89_ FSP -15fl

0ISTAN(E 578.670

27.752 GAL -8.86 AlL 29.26 H(A 183.88 S_A 130.$3 ECC .20570 INC60.7399 Vl ?9.996

37.727 GAP 7.03 AlP 150,68 TAL 219.63 TAP 43.51 RCA 103.68 APO 157.38 v? 34.837

99.23 ZAP 97.40 ETS 187.|4 lag 68.13 ETE 115.26 ZAC 76.83 ETC 93,61 CLP 105.99

CLA 71.85 RAL 29.33 RAO 6572,9 VEL 31.483 PTH 3.47 VHP 37.010 DPA -86.55 RAP 268.81 ECC15.3160

L-I TIMe IN| LAT IN| LONG IN| RT AS_ IN| AZ_,ATH IN| TIM_ PO CST T|M rNJ 2 LAT IN| 2 LONG

5080.24 -.Off 248.04 299.33 18.15 16 16 27 4480.2 -7.64 ?45.95

3316.09 -,04 95.76 299,3| 18.15 2 27 44 2716.1 -7.6A 93.67

3080.24 -.05 248.04 299.33 18,15 i6 16 27 4480.2 -7.64 Z45.95

3316.09 -,04 93.76 299,3| 2716.1 -7.6A 93.67

5080.24 -.03 248,04 299.35 ]8.15 16 J6 27 4480.2 -7.64 245.95

3316.09 -,OA 95.76 _99.31 18.15 2 27 44 2716.1 -7.64 93,67

NI0-C,,OUR,_E [XECUT|ON ACCURACY CRSIT OETERNINATIC04 ACCURACY
SGT 855.9 S(,R 30|4.1 ._3 48.5 ST 346.3 SR 2655.8 SS 1626.8

RRT .7_00 RRF -.9984 RI"F -.6B26 CRT .8557 CRS .9999 CST .8477

$6e 3133.3 R23 -.0923 RI3 -.9935 LSA 3|28.4 MSA 180.9 SSA 1.1

S_1 3078.B _2 501.5 THA 7B.Ol ELl 2672.4 EL2 |76.1 ALF 83.60

L_UN(H OATr. MAR 9 | 969 FLIGHT Till[ IZ@,00 ARRIVAL OATE JUL 15 1969

HCLICCENTRIC CONIC

RL 148.54 LAL .(30

RP 108.75 LAP -3.37

RC 137.625 GL Co0.81

PLAN[TOCENTRIC CON|C

C3 301.942 VHL 17.376
LNO4 A2'MTH LN(H TIME

22.57 12 42 33

157.43 23 |J 32

22.57 12 A2 33

157.43 23 11 32

22.57 12 42 33

157.43 23 11 32

O|FFER1ENTIAL CORR1ECTION$

TOE 3.3399 TRA :.9429 TO3 -,O|gO 8AU .2A69

ROE-3.9760 RRA 2.9723 R¢3 -.0581FAU .00208

roe 1.1650 FRA -.3472 F(3 -.00eg 8.SP 10860

802 5.1927 8RA 3.1183 9C3 .061_ FSP -i85

DISTANCE 383,531

LOt. 168.25 VL 27.681 GAL -8.37 A2_. 56,_6 PICA
LOP 333.33 VP 37.683 GAP 6.96 AlP 123.49 TAL

GP -73,80 ZAL 1GA,96 lAP 102.56 ET5 LP'22,33 ?kE

0LA "/'0,_6 RAL 355,_ RA0 6571,7 VEL 20.513 PTH - 3,17 VHP 2|.722 0PA -75.04 RAP 57.17 £CC 5,9692

L-I TIME IN| LAT IN| L,_ IN| RT A,_ XNJ A_ATH rNJ TIM_ PO CST TIM IN| 2 LAT IN| 2 LONG

4988.gO -5._0 245.45 263,9_ 19.84 14 5 42 4388.9 -13.|| 243,08

32_4.08 -3.59 95.08 _3,94 19.84 2A 5 _6 2634.1 -13.J| 92.7_
49/_1.90 -5._ 245.45 _3,96 19,84 14 5 42 4_8.9 -13.11 _43.08

3234.08 -5.59 9_.08 263.94 19.84 24 5 26 2634.J -13.11 92.72

4988.90 -5.60 245.45 263,96 19,84 14 5 42 4388.9 -13.11 2A3.08

3234.08 -5.59 95.08 263.94 19.84 24 5 26 2634.! -13.|l 92.72

NI0-(.(_URS_E E)(_CUTION ACCURACY ORBIT DETERNINATICN ACCURACY

SGT IA36.7 SGR}IgO.I S_3 56,9 ST 1|35.4 _ 1573.6 SS 781.2

RRT -.8947 RRF -.9758 RTF .9686 CRT -.9426 CRS .9618 CST -.988e

3498.7 R'_3 -.1434 R13 -.9886 LSA 2067,7 MSA 316.3 SSA 1.6

561 3447.9 .$G2 593.8 THA J12.66 ELI 1915.3 EL2 311.5 ALF I_5,29

186.09 ,T_AA 1_0.03 ECC .2_3259 INC33.6354 Vl _9,996

217.57 TAP 45.66 RCA 103.69 APO 156,37 v_ 34.846

65.62 ETE i48.56 7AC 93.38 ETC 129.51 CLP 141.2|

LAUNCM DATE MAR 9 1969 FLIGHT TIME 130.00 _RRIVAL CATE JUL 17 1969

HELIOCENTRIC CONIC

RL 148.54 L_L .00

RP 108.72 LAP -3.34

RE 139.923 GL 58.37

PLAN[TO(ENTRI( CONIC

C3 146._9 VHL |2.0_

LNCH AZMTH LNCH TIM_

_9.27 12 42 18

1_0,7] 22 A1 26

29.27 12 A2 18

150.73 22 41 26

79._7 12 42 18

150.73 22 AI 26

CIFFERIZNTIAL CORRECTIONS

TOE g.8684 TRA-2.7645 TC3 -.2294 BAU .45]0

ROE -.1609 RRA 1.2810 Re3 .0316 FAU .0|484

r0£ .8540 FRA -.5953 rc3 -.0878 8SP 11385

80E 2,8729 BRA 3.0469 BC3 .2316 FSP -L:_5

01STANCE 389.0X)

LOt. 168.25 VL 27.610 GAL -8.00 AIL 67.87 M_A 188.90 _WA 129,53 ECC ._0124 INC??.I?83 v! 29.996

LOP 356.50 vP 37.640 GAP 7.05 AlP 111.89 TAL 215.77 TAP 44.67 RCA 103.46 APO 155.60 V2 34.855
GP -71.4! 7AL 110.81 lAP 108.54 ETS 267.09 _AE 95.87 ETE 191.81 ?AC 102.53 ETC 173.96 CLP 175.96

_LA 64.50 RAL 352.16 RAO 6570.6 VEL 16.360 PTH 2.86 VHP 15.070 OPA -63.72 RAP 53.89 ECC 3.A079

L-I TIM_ INJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ T|_E PO CST TIM INJ 2 LATINJ Z LONG

4_58.73 -12.05 238.42 256.33 26.1l 14 3 _7 4258.7 -19,20 235.17

3146.27 -12.04 93.37 256.31 26.Jl 23 33 53 2546.3 -19.19 97.06

A858'73 -12.03 2]8.42 256.33 26.1l 14 3 17 4258.7 -19.20 235.12

3146.27 -12.04 93,37 256.31 26.1l 23 33 53 2546.3 -19.19 92.06

4858.73 -12.05 2_,A2 256.33 26.11 14 3 _7 4258.7 -19.20 235.12

31A6.27 -12.04 95.37 256.31 26.11 23 33 53 2546.3 -19.19 92,06

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
,%T 3377,6 .%R 1413.8 ,%3 69.0 ST 1236.B SR 429.7 SS 5H5.6

I_T -._V'd86 _ -.8393 RTF .9862 CRT -.6960 CRS .5896 CST -.9903

,T_ 3661.6 R23 -.2040 RI3 -.9767 LSA 1762.3 MSA 318.0 SsA 2.0

S_1 _28.9 _ 4_.3 THA 158.35 ELI |664.9 EL2 _03.3 ALF 169.29

LAUNCH DATE MAR 9 1969 FLIGHT TINE 132.00 ARRIVAL CATE JUL 19 1969

HELI_ENTRIC CONIC DISTANCE _4.6_5

RL 148.54 LAL .00 LCL |68._5 VL 27,340 GAL -7.66 AlL 73.77 P_A

RP 108.69 LAP -3._0 LCP 359.68 VP 37.597 GAP 7.L_O AlP |05.90 TAL

RC 142.207 GL 53.72 GP -65,10 ZAL 115.85 lAP 114,49 ETS 284.66 ZAE

PLAN_TC_£NTRIC CONIC
C3 89.577 VHL 9.465 OLA 59.32 RAL 355.19 RA0 6369.B V_L 14.523 PTH

LNCH AZMTH LNCH TIME L-I TIMI_ INJ LAT

35.42 13 9 21 4733.21 -17.23

144.58 22 38 32 _372.76 -17.L_Z

35.42 13 9 _1 A733.21 -17.23

144.58 22 38 32 _07_.76 -17.L_Z

35.AZ 13 9 21 4733,21 -|7.23
I_4.58 L_ _8 3_ 3072.76 -17._2

01FFERENTIAL CORRECTIONS
TOE 2.104_ TRA-2.8163 TO3 -.3749 BAU .6890

ROE .4759 RRA .3853 RC3 -.0,_04 fAU .0231A

rOE .8082 FRA -.6028 rE3 -._236 8SP 11770

_3£ 2.1577 BRA 2.8425 8C3 .5753 FSP -273

191.90 SMA 129.04 ECC ._0051 INC16.2319 Vl 29.996

214.02 TAP 45.92 RCA 103.|7 _PO 154.92 V2 34.865
103.|0 ETE L_7.36 IAC 108.89 ETC 19(3.52 CLP-169.95

2.64 VHP II,B03 0PA -54,93 RAP 50.94 ECC 2.4742

INJ LON_ INJ RT A_ INJ AZ)4TH INJ TI_E PO CST TIM INJ 2 LATINJ 2 LONG

_,44 _4.CN3 32.29 14 28 14 4133,2 -2_.94 226,19
94.67 _54.58 32,28 23 29 A5 2472.8 -23.92 90.42

_30.44 _54,C_ 3_._9 14 28 14 4133,_ -23.94 226.19

94.67 254.58 32.28 23 29 45 2A72,8 -23.92 90.42

230,44 254,60 32.29 14 28 14 4133.2 -23,94 226.19

94.67 254.58 32.28 23 29 45 _472.8 -23.9_ 90.42

MI0-COUR_ [_(UTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3738.3 _ 341.9 SC,3 83.3 ST 1621.5 SR 319.1 5S 545.0

RRT -.55_5 RRf" -.32_0 RTF .9636 CRT .4436 CRS -.6540 CST -.9681

56_ _777.4 R_3 -.2583 R|3 -.961_ LSA 1712.4 MSA }09.8 5SA 2.7

•9_1 3750,5 ,_2 450.2 THA 175.35 ELI 1627.9 EL2 284.9 ALF 5.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 4, |968-69_

LJUNCH CATE NAR 9 1969 FLIGHT T|NE |_4.00

_L[CCENTR[C CONIC DISTANCE 400.406

RL 148.54 LAL ,00 LOL ]68.75 VL ?7.471 GAL -7.33 AZL 77.30 HEA 194.97 .S_,tA

RP 108.66 LAP -3.26 LOP ?.87 VP 37.556 GAP 7.37 AZP 102.28 TAL 212,29 TAP

RE 144.478 GL 48.89 GP -58.68 ZAL 119.87 ?AP 1?0.07 ETS 291.64 ?AE 108.64 ETE
PLAI_ TOCENTRI C CONIC

C3 63.219 VHL 7.951 0LA 54.89 RAL 359.29 RA0 6569.2 VEL 13.586 PTH 2.46 VHP

LNE,J'/ AZMTH LN_H TZNE L-I TIN? IN! LAT IN! LONG IN! RT A,_ IN! A_rNTH

40.79 ]3 40 B 4623.40 -?0.74 ZL_'_.44 253.86 37.95

139.21 22 40 ?8 30_0.76 -20.73 93.66 253.84 37.95

40.79 ]3 40 8 4623.40 -?0.74 2_'_.44 ?53.86 37.95

139,Z] 2? 40 ?8 3020.76 -20.73 93.66 253,84 37.95

40.79 13 40 8 4623.40 -_.74 2L_'_.44 253.86 37.95

139.21 22 40 28 3020.76 -E].73 93.66 253.84 37.95

ARRIVAL CAT£ JUL 21 ]969

128.56 ECC .20009 INC12.7009 Vl 29.996

47.76 RCA I07.84 APO 154.29 V2 34.875

71|.81ZAC 113.93 ETC ]96.00 CLP-164.58

9.989 0PA -47,46 RAP 48.98 ECC 2.0404

IN! TIN? PO CST TIM IN! 2 LAT IN! 2 LONG

14 57 II 40?3.4 -26.96 217.35

23 30 48 2420.8 -26.95 88.57

14 37 11 4073.4 -26.96 217.35

23 30 48 2420.8 -76.95 88.57

14 57 J1 4023.4 -?6.96 217,35

23 30 48 ?420.0 -26.95 88.57
01FFERiENTIAL CORRECTIONS MID-C_WE EXECUTION

r_£ 1.7157 TRA-2.6506 TC3 -.9328 B_ .8091 $6T 3854.2 SGR 432.0 _3

ROE .5336 _RA .1042 RC3 -,0926 FAU .02964 RRT .1591 _ .4468 RTr

FOE .7943 FRA -,5880 rE3 -.4059 BSP 12100 _ 3876.3 _3 ,2983 R13

BC£ 1.7968 E_A Z.6527 Be3 .9573 FSP -3_2 ,_G1 3854.8 5G2 426.4 THA

LALINO4 DATE MAR 9 J969 FLIGHT T|NE 136.O0

P_L|OC£NTRIC CONIC DIST#UW(E 406.156

RL 148.54 LAL ._ LOL 168.25 VL _/.,IO1 GAL -7.00 AZL 79.65

RP I08,63 LAP -3.20 _ 6.05 VP 37.515 GAP 7.35 AZP 99.85

R( 146.734 GL 44.4? GP -37,83 ZAL 122.90 ZAP 125.|5 £TS _5.29
PLANET(X'ENTRIC CONIC

C3 48.778 _ 6._40LA 51.|5 RAL 3.34 RAO 6_.8 t/EL |3.044 PTH

LNO4 AINTH LNCH TrNE L-! TJNIE IN! LAT IN! LONG ZNJ RT AS( IN! A_MTH IN! T_NE
45,45 |4 10 B 4328.93 -_wZ.9J 214.90 233.44 42.93 15 25 37

134.55 LP'Z 47 48 2987.62 -22.gO 92._ 253.43 4_.92 _3 32 36

45.45 14 10 8 4528.93 -_.9! 214.g0 253,44 42.93 13 25 37
134.55 L:_ 42 48 2987.6? "_2.90 92.80 233.43 42.92 23 32 36

45.45 14 10 8 4_26.93 -_.91 214.90 253.44 42.93 13 ?5 37

134.55 _ 42 48 2987.62 -L_._O 92._0 253,43 42.92 23 32 36

_IO-(,OUR_E EXECUTION ACCURACY

SGT _h_49.3 ,%R 460.3 SG3 111.6
RRT .4727 RRF .7_01RTF .9_!

_G8 3976.0 _3 .3242 R13 .9320

5G1 3935.4 S62 405.0 TH_ 3.19

ACCURACY ORBIT OETERNINATION ACCURACY

98.0 ST 1588.5 SR 386.6 SS 529.B

.94_1 CRT .7|J0 CRS -.89j4 CST -.9524

.9437 LSA 1691.8 NSA ]OI.8 SS_ 3.7

|.03 ELl 1612.8 EL? 267.7 ALF 10.JO

_IFFER_NTIAL C_CTION$

TOE 1.4779 TRA-2.489| TC3-1.3433 BAU ._831
ROE .4971RRA .0084"RC3 -.1527 _AU .03479

FOE .7721 FRA -._539 F(3 -.6|7_ 8SP 12456

BOE 1.5597 BR_ 2.4891 BE3 1.3342 F_P -_B

AR_R|VAL CAT£ JUL 23 1969

H(:_ Jg_.OB 5NA 128.09 £CC .19989 INCI0.3544 Vl 29.996

TAL 210.37 TAP 48.64 RCA 102.49 APO |53.70 v2 34.885

?AlE 113.02 ET_;_IZ.61 ZAC 1J8.!9 ETC 197.85 CLP-162.43

2.38 VHP 8.898 _PA -40.95 RAP 47.85 ECC 1,8028

PO CST TIN IN! ? LAT IN! 2 LONG

39?8.9 -28.65 709.12

2_87,6 -28.64 87.02

39?8.9 -28.65 209.12
?387.6 -ZB.64 87.02

3928.9 -28.65 209.i2
2387,6 -28.64 87.02

ORBIT OETE_INATION ACCURACY

ST, 1557..B SR 407.9 SS 515.2

CRT .7737 CR5 -.9430 CST -.9403

LSA 1664.7 MS! 293.? SSA 4.7

ELI 1590.2 EL2 253.1 ALF 1].75

LAUNCH OA T£ MAR 9 ]969 FLIGHT TIME 138,00

HELIOCENTRIC CONIC

RL 148.54 LAL .O0

RP 108.59 LAP -3.13

RE 148.977 GL 40.43

PLAN_TO_[NTR|C CON|C

C] 39.888 VHL 6.316

LNO,I AZNTH LNCH TIME

49.48 !4 38 33
I]0.52 2? 4A 53

49.48 14 _ 33

1_0.52 22 44 _3

49,48 14 ]# 3_

110.52 ?2 44 53

0ISTAN(E 411.919

LOt. 168.25 VL 27.333 GAL -6.66 AZL 81.32 H_A 20J.21 ,_A

LOP 9.73 VP 37.A75 GAP 7.73 AlP 98.10 TAL 208.83 TAP

GP -A7.72 ZAL 125.05 ZAP 129.69 £TS 297.63 ZAE 116.50 £TE

ARRIVAL CATE JUL 25 1969

127.6) ECC .19986 INC 8.6781 Vl _9.996

]0.04 RCA !07.J2 APO 153,14 v2 34.897

211.96 ?AC 121.9_ ETC 198.25 CLP-161.65

OLA 48.00 RAL 7.16 RA0 65158.5 VEL 12.699 PTH 2.31 VHP

L-I TIM[ INJ LAT INJ LONG INJ RT AS_ INJ A_4TH |NJ TIM[

4446.86 -24.18 208.01 253.33 AT.!B 15 52 A0

2968.50 -24.16 92.25 253.32 47.!7 ?3 34 21

4446.86 -74.18 _Z08.0| 253.33 47.18 15 52 A0

2968.50 -74.16 92.25 253.32 47,|7 ?3 34 21
4446.86 -24.18 208.01 253.33 47.18 15 32 40

79_.50 -24.16 92.25 253.32 47.17 23 34 71

DIFFERENTIAL CO_RIECTZON$ MID-COURSE EXECUTION ACCURACY

TOE 1.3135 TR_-?.3413 TC3-1.740A 8_U .9340 S_T 4040.7 _ 478.0 .T_3 173.3

ROE .449_ RRA -.0248 RE3 -.1962 FAU .03864 RRT .5_86 RRF .8|85 RTF .9179

FOE .7387 FRA -.5036 re3 -.8386 B,_ 12764 S68 4068.9 /_3 .3380 R13 .9202

BOE 1.3881 8RA 2.3414 BC3 1.7314 F$P -407 .T_I 4050.6 SG_ 385.5 THA 4.02

LAUNCH OATE MAR 9 1969 FLIGHT TZN£ 140.00

HELIOCENTRIC CONIC DISTANCE 4J7.686

RL !48._4 LAL .00 LQ. 168.25 VL 27.L_5 GAL --6.32 AZ'I.. 82.58 HCA _04.35 5NA 127.18 ECC ._°OO00 IN( 7.4160

RP 108.56 LAP -3.05 LOP 17.42 VP 37.437 GAP 7.92 AA'P 96.76 TAL 20'07.09 TAP 51.44 RCA 101.74 APO 152.62

RC !51 .204 GL 36.9! GP -43.26 ZAL 126.41 ;rAP 133.?0 ET$ 299.34 ZAE 119,26 ETE 210,68 ZAC 125.28 ETC 198.02
PLANETOCENTRIC CONIC

C3 33.924 VHL 5.824 OC_ 45.36 RAL 10.77 RAO 6568.3 VEL 12.462 PTH 2.25 VHP 7.763 OPA -]0.23 R_P 47.37

LNCH AZNTH LNCH TII4_ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_ITH INJ TIME PO CST TIN INJ 2 LAT

52.96 15 3 ?4 4374.48 -24.87 _01.79 253.55 50.76 16 JP 19 3774.5 -29.76

127.O4 22 46 51 _939.05 -24.86 92.0_ 2_3.54 50.75 23 36 I0 2359.0 -29.75

52.96 15 5 24 4374,48 -24.87 20|.79 253.55 50.76 16 |8 19 3774.5 -29.76

1Z7.04 L:P'Z 46 51 2959,05 -24.86 92.0_ 253.54 50.75 23 36 I0 2359.0 -?9.75

52.96 15 5 24 4374.48 -24.97 201.79 293.35 50.76 16 18 19 3774.5 -29.76
127.04 22 46 51 2959,05 -24.86 9_.0_ 253.54 5(3.75 23 36 I0 2359,0 -29.7fi

DIFFER_NTIAL CORRIECTION$- MI0-_,_ EXECUTION ACCURACY

TOE 1.1916 TRA-2.2034 TC3-2.1338 B/_J .9731 SGT 4131,4 SCAR 480,9 SG3 J32.8

ROE .4070 RRA -.0_45 Re3 -.L_49 FAU .04131 RRT .6390 RRf' .8477 RTF .9079

FOE .6978 FRA -.4417 FC3-|.0542 B,_o 11046 $68 4159.3 R23 ,3417 R13 .910_

8OE 1.2592 _RA 2.2037 BC3 2.J456 FSP -436 _,1 414_.9 SG2 368.9 THA 4.29

8.21_00PA -35.25 RAP 47.37 ECC ].6565

PO CST TIM IN! 2 LAT IN! 2 LONG

3846.9 -29.46 201.69

?368.5 -29.45 85.94

3846.9 -29.46 ?01.69

2368.5 -29.45 85.94

3846.9 -29.46 201.69

?368,5 -29.45 85.94

ORBIT DETERMINATION ACCURACY

ST 1526.7 SR 407.5 SS 497.6

CRT .7963 CRS -.9629 CST -.9297

LSA 1631.2 MSA 289.4 SSA 6.0

ELI 1561.7 EL? 241.0 ALF 12.30

ARRIVAL OAT£ JUL 27 1969

V! 29.996
v2 34.908

CLP-161.56

ECC 1.5583

INJ 2 LONG

195.08

85.31

195.08

85.31

195.08

85.31

_B|T DETERMINATION _CCURACY

ST 1495.3 SR 400.7 SS 477.7

CRT .8066 CRS -.9737 CST -,9196

LSA !594.9 MSA 284.6 SSA 7.3

ELI 1530.7 EL2 231.4 ALF 12.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69)

LAUNCH 0ATE MAR 9 1969 FLIGHT TIN[ 14Z,00 ARRIVAL CATE JUL 29 1969

Hf_LIC(ENTRIC CO_[C

RL 148.54 LAL .00

RP 108,52 LAP -2.96

RC 1_3.416 GL 33.78

PLANETOCENTRIC CONIC

C3 29.636 VHL 5.446

LN(J,.I AZMTH LN(H TZP4£

55.98 15 30 58

z24.02 22 48 54

55,98 J5 30 58
124,02 _2 48 54

55.98 15 30 58

124,02 22 48 54

blrrERENTIAL (ORR_CTICIqS

TOE 1.0547 TRA-2.1140 TC3-2.5825 B_UJ 1.0290

ROE .5624 RRA -,04T4 RE5 -.259I FWJ .O4452

FOE .62i2 rRA -.4060 rC3-1.2996 8SP 14378

BOE 1.1152 BRA 2.1145 8C5 2.5955 F.SP -5_6

0ISTAI_E 423.449

LCL 168,25 VL 27.198 GAL -5,98 AlL 83.57 PICA 207.51 SMA

LOP 15,61VP 57.599 GAP 8.11 AlP 95.71 TAL 205,54 TAP

GP -59.40 2AL 127,12 ZAP 137,24 ETS 30_.68 ZAE 121.47 ETE

126.74 ECC .20031 INC 6.4269 v] 29.996

52.85 RCA 101.35 APO 152,12 v2 34.920

209.14 ZAC 128.36 ETC 197.49 CLP-161.83

OLA 43.15 RAL 14.24 RAD 6568,Z VIEL 12,289 PTH 2.21 VHP 7.474 0PA -25,81 RAP 47.75 ECC 1.4881

L-I T|NE INJ LAT |NJ LCN_ INJ RT A,._ INJ A_J'NTH |NJ T_I_ PO CST 7IN INJ 2 LAT INJ 2 LONG

4309,64 -ZS,ZZ 196.20 254.09 53.75 16 42 48 3709,6 -29,76 189.19

2956,24 -_5,20 92.06 254.08 55.74 23 38 10 2556,2 -29.74 85.05

4309.64 -25,22 19_,20 254.09 53.75 16 42 48 3709.6 -29.76 J89.19
2956.24 °25.20 92.06 254,08 53.14 25 58 I0 2556.2 -29,74 85.05

4309.64 -25.22 196.20 254.09 53.75 16 42 48 3709.6 -29.76 189.19

2956.24 -25.20 9_.06 254,08 53.74 23 38 1O 2356.2 -29.74 85.05

NlO-COt_ [X[CUTI(_I ACCURACY CRSIT DETERMINATIC_ ACCURACY

SGT 4293.6 _ 479.2 _3 143.9 ST 1440.4 SR 381,9 $S 437.9

R_T .6_Z6 RRF ._28 RTF .9078 CRT .BO44 CR5 -,9775 CST -.9106

SG8 4320.3 R23 .3189 R13 .9098 LSA 1528.7 NSA 274.2 SSA 9.1

9_l 4306.5 _ _144,7 THA 4,45 ELI 1473,6 EL2 221.8 ALF 12.32

LAUNCH DATE MAR 9 1969 FLIG_.IT TI_ _44,00 ARRIVAL DATE JUL ]J 1969

HELIOCENTRIC CONIC

RL 148.54 LAL ,00

RP 108,48 LAP -2.87

RC...,155.6J2 GL 30.99

PLANETO(ENTRIC CCNIC

C3 26.45J VHt. 5.141
LNCH AZMTH LNCH TIME

58.59 15 55 27

121.41 22 51 _6

58.59 15 55 27

121.41 22 51 26
58,59 15 55 27

121.41 22 51

0IFFEENT|AL COI_CTION5

TOE 1.0368 TRA-|.�L_I4 TCS-Z.897_ 8Au 1.0216

ROE ,3505 RRA -.0_94 RE3 -.2485 FAU .04_44

FOE .6|55 FRA -,2915 FC5-|.42_10 8SP J3509
_OE 1.0944 BRA 1.9286 BE3 2.9082 FSP -456

OI$T_qCE 429.ZZI

LCt. 168.25 VL 27.132 GAL -5.6_ _ZL 84.37 HC.A 210.67 SMA 126,30 ECC .2OO74 INC 5.6269 Vl 29.996

LCP 18.80 VP 37._2 GAP 8._O AZP 94.84 TAL _03,57 TAP 54.24 RCA 10(3.95 APO 151.65 V2 34.932

GP -_,06 ZAL 127.24 lAP 140,36 ETS 301.77 ZAE 123,24 ETE _07.55 IAC 151.24 ETC 196.86 CLP-162.30

OL_ 4|.29 R_L _7._ RAO 65_.! VIEL |2.|58 PTH 2.18 WAP 7.285 OPA -2I .90 R_P 48.45 £CC I .4350
L-I TINE _NJ LiT INJ I_ |NJ RT 48_ INJ A2'NTH INJ T|I_ PC) CST TIM INJ E LAT INJ 2 LONG

4251.0l -25,37 J9l.lB _$4.9_ 56.26 I7 6 18 3651,0 -29.6J J_.95

2957.47 -25,3_ 9_._ 254.95 56.25 25 40 44 2557,5 -29.60 85.06

4251.01 -25,37 191.18 2_4.9_ 56.26 17 6 18 3651,0 -_9.61 183.95

2957.47 -25._ 92.29 254.95 56.25 25 40 44 2357,5 -29.60 85.06
425J',01 -25,37 191.18 254.9_ 56.26 17 6 18 3651.0 -29.61 183.95

2957,47 -25.36 9_._ 254.95 56.25 23 40 44 _357,5 -29.60 85.06

NI0-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SG; 42_8.? SGR 468,8 S/.,3 144.5 ST 1442,0 SR 390.9 55 440.1

RRT .6_52 RRF ,8424 RTF ,8904 CRT .8218 CRS -.9874 CST -.9ODD

4_|4.3 1_3 .32_ R13 .8924 LSA 1552.7 MS4 277.0 S54 10.3

_GJ 4}[30.1 ,$G2 549.1 THA 4.19 ELI 1478.2 EL2 217.3 ALF 12.84

L4UNCH OATE M4R 9 1969 FLIGHT TINE ]46.00 ARRIVAL C_TE _UG 2 1969

HELIOCENTRIC CCe4lC

RL 148.54 LAL ._0

RP 108.45 LAP -Z.76

RE I_7,792 GL 28.48

PLAN[TOC[NTRIC CONIC

(3 23.910 WL 4.#90

LNCH AZNTH LNCH TII_ INJ LAT

60.89 16 19 6 -2_.41

1!9.11 22 54 32 -25.40
60,89 16 19 6 -25.41

119,11 22 54 32 -25.40

60.89 16 19 6 -25.41

119.11 22 54 52 -25.40

_IFFERENTIAL CCRR[CTIONS

TOE ,9725 TR4-I._O38 TC5-3.2969 8AU 1.0571

R'_ .3294 RRA -.0275 Re5 -.2570 rAU .04594

FOE .5645 FRA -.2240 FC5-1.5912 8SP 13753

BOE 1,0268 _,RA 1.8040 8C3 3.3069 FSP -478

01STAI_CE 434.983

LOL 168.25 VL 27.066 GAL -5.25 ATL 85.04 NCA 213,84 5,NA 125.87 ECC .20135 INC 4.9628 V! 29.996

LOP 21.99 VP 37._26 GAP 8.49 AZP 94.15 T_L 201.80 TAP 55.64 RE4 100.53 APO 151.22 V2 ]4.945

GP -33.I_ ZAL 126.86 TAP 145.13 ETS ]02.65 ?AE I24,66 ErE 206.00 74C 133.98 ETC 196.18 CCP-162.90

OLA 39,75 #AL _0.98 RAO 6568.0 VEL J2.054 PTH 2.15 VHP 7.J6_ OPA -1_.4! RAP 49.5_ ECC 1,3935

L-[ TIN_ INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT ;NJ 2 L_6

4197.52 186.64 256.13 58.37 17 29 4 3597.5 -29.39 179.24
2961.56 92.66 256,12 58,36 23 43 53 2361,6 -29.38 85.27

4197.52 186.64 256.13 58.37 17 29 4 3597,5 -29.39 179.24

2961.56 92,66 256.12 58.36 23 43 53 2361,6 -29,38 85,27

4197,52 186.64 256.13 58,37 17 29 4 3597,5 -29.39 179.24

2961,56 9_.66 256,12 58.36 23 43 53 2561,6 -29.58 85._7

MI0-COURS_ EXECUTION ACEURAC_ ORBIT 0ETER14INATI_ ACCURACY

S_T 4387.1 _ 46_.4 5G3 149.0 ST 1409.8 5R 386.? 55 415.6

RRT .6729 f_RF .8282 RTF .8865 CRT .8281CRS -.9915 CST -.89_8

4411.4 R_5 ,_OB2 R13 ._8_3 LS_ J495,5 MSA 270.9 SSA 12,J

$61 4398.2 _2 541.2 THA 4.08 EL1 1446.5 EL2 211.0 ALF 13.D6

LAUNCH OATE MAR 9 1969 FLIGHT TIE 148.00 ARRIVAL OATE AUG 4 1969

HELIOCENTRIC CONIC

RL 148.54 LAL .00

RP iO8,41 LAP -2.65

RE 159.953 GL 26.19

PLAPAET_£NTR!C CONIC
C5 21.87_ VHL 4.677

LNCH _2'MTH LN(_ TIME.

62.91 16 42 13

117.09 2258 18

62.91 16 42 13

117.09 22 58 18

62.91 16 42 13

117.O9 22 58 18

OIFF_R_NT|AL COR'R_CTIONS

TOE .9264 TRA-I.6701 TC3-5,6_80 BAU 1,0_i2

ROE .3147 RRA -.0253 RC3 -.2605 FAU ,04373

rOE .5201 FRA -.1523 rc3-1.?_? BSP 14032

_OE ,9784 _A J.6703 8C5 3,6972 _SP -4_6

DISTAIn[ 440,740

LOL 168.25 VL 27.OO1GAL -4,_8 AZL 85.60 PICA 217.01 SMA

LOP 25.18 VP 37,291 6AP 8,69 _zrP 93.52 T_L 2'00.02 T_P

6P -30.67 _AL 126.04 ZAP 145,59 ETS 303._4 7/_E 125.81 ETE

DLA 38.40 RAL _4,55 RAO 6567.9 VEL 11,969 PTH 2.13 VHp

L-I TINE INJ LAT INJ RT AS( INJ AZNTH

4148.23 -25,38

29_7.58 -25.57

4148.23 -25,38

2967.58 -25.57

4148.23 -25,_

2967.58 -25,37

125,46 ECC .2_212

57.03 RCA 1_0,10
_O4,52 ZAC 13_,62

JNJ LONG
182,50 257.58 60,17 17 51 21

93.15 257.57 60.16 23 47 46

182,90 257.58 60,17 17 51 21
93.15 257.57 60,16 25 47 46

182.50 257.58 60.17 17 51 21

93.15 _57.57 60.16 23 47 46

MI0-COUR_ EXECUTION ACCURACY

5GT 4472.5 _ 457.4 SG3 151.7

RRT .67_ORRF .,90?4 RTF .8823

4495.9 F_5 .2858 R13 ,8838

S_J 4483,1 S(,2 3.3_.5 THA 3.95

iNC 4.3998 Vl 29.996

A_O 150.81 V2 34.957
ETC 195.52 CLP-163.57

7.103 0PA -15,30 RAP 50.51ECC 1.3600

INJ TI_ PO C$T TIM JNJ 2 LAT fNJ 2 LONG

3548.2 -29.15 174.98

2567,6 -29.13 85.62

3548.2 -29.15 174.98

2367.6 -29.15 85.6_

5548.2 -29.15 174.98
2367.6 -29.13 85.62

ORBIT OETERMINATION _CCURACV

ST 1382,8 SR 385.7 SS 394.5
CRT .8378 CRS -.9949 CST -.[819

LSA 1464.9 MSA 265.1 SSA 14.0

ELI 1420o_ EL2 _5.O ALF 13.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE MAR 9 J969 FLIGHT TIME IS0.00 ARRIVAL CATE AUG 6 1969

FEL]OCENTRI{ CON|C

RL 148.54 LAL .Of]

RP 108.37 LAP -2.52

RC 162.097 GL 74.07

PLAh_.TOg'ENTRIC CONIC

C3 20.199 VHL 4.494

LNCH AZMTH LNCH TIME

64.71 17 4 57

I15.Z9 _3 2 54

64.71 17 4 57

115.79 23 2 54

64.71 17 4 57

115.29 ?3 2 54

01STANCE 446.490

LOL 168.75 VL 26.937 GAL -4,50 AZL 86.09 HCA 220.19 SMA 125.05 £CC .?0306 INC 3.9136 V! 29.996

LOP ?8.38 VP 37.2§7 GAP 8.89 AZP 92,99 TAL 198.27 TAP 58.42 RCA 99.66 AP_ 150.44 v2 34.970

GP -?8.48 ZAL 124.83 ZAP 147.79 ETS 303.87 ZAE 126.75 ETE 203.15 74C 139.I8 ETC 194.88 CLP-164128

01FFERENTZAL CCRRECTIONS

TOE .8892 TRA-l.§327 TC3-4.0L_OJ BAU l.J041

ROE ._037 RRA -.0189 RC3 -.7624 rkU .04315

F0E .4775 FRA -.0827 rc5-1.8496 BSP 14321

BOE .9396 _A 1.5329 9C5 4.0_86 FSP -491

DLA 37.25 RAL 27.77 RAO 6567.8 VEL 11.899 PTH 2.|1VHP 7.076 OPA -1?.50 RAP 51.87 ECc 1.3374

L-I TIN? INJ LAT INJ LCNG INJ RT AS_ INJ Az_HTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4102.70 -25.52 178.75 259.52 61.71 18 13 )9 3502.7 -28.89 171.10

?974.81 -23.3! 93.70 259.51 61.70 23 52 29 2574._ -28.88 86,08

4102.70 -25.32 178.75 259,32 61.71 18 13 19 3502.7 -28._9 171.10

2974,81 -25.31 95.70 759.31 61.70 23 52 29 2374._ -?8.88 86._8

4102.70 -25.52 178.73 259,52 61,71 18 15 19 3502,7 -28._9 171.10

2974.81 -25.31 95.70 259,51 61.70 23 52 29 2]74.8 -?8.88 86.08

MIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S6T 4356,5 _ 454,4 $65 155.4 ST 1356.3 5R 387.4 55 374,2

RRT .6657 i_ .7852 RTF .8792 CRT .8497 CRS -.99TI CST -.8731

$6_ 4579,1 R_3 .2608 RI3 .8805 LSA 1436,2 MSA 758.? 554 16.1

$61 4366.6 SG? 53_.5 THA 3.82 ELI 1396.5 EL2 19_.4 ALF 13.93

LAUNCH DATE MAR 9 1969 FLIGHT TIME 152.00 ARRIVAL CATE AUG 8 1969

P_ELIOCENTRIC CONIC

RL 148.54 LAL .{](]

RP 108.35 LAP -2.39

RC 164._2| GL 22.09

PLANETO(ENTRIC CCNIC

C3 18.798 VHL 4.536
LNCH AZMTH LN_'H TIME

66.34 17 77 35

113.66 25 8 17

66.34 17 27 35

113.66 23 8 17

66.34 17 27 55

113.66 25 8 17

0ISTAN(£ 432.254

LCL 168.25 VL 26.874 GAL -4.1! A5L S6.51 KA _25.58
LOP 51.57 VP 37._25 GAP 9.09 ATP 9"Z.54 TAL 196.42

GP -26.57 ZAL 125.27 ZAP 149.76 ETS 3(34.25 IAE 127.35

OLA 36.26 RAL 51.28 RAO 6567.8 VEL 11.840 PTH 2.10
L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ A2MTH

4060.27 -Z5.25 175.25 261.33 63.05

8983.I9 -25.22 94.55 _61,38 65.04

4060.27 -ZS.Z3 175._5 261.33 63.05

2983.19 -25.L_ 94.55 261,32 63.04

4060.27 -25,25 175.25 261,33 65.05

2983.19 -25.22 94.33 _61.32 63.04

SMA I24.65 ECC .204|6 INC ).4_71 Vl ?9.996

TAP 59.80 RCA 99.2P APO 150,10 v2 34.9_3

ETE L_I.90 7AC 141.69 ETE 194.29 CLP-165.02

CIFFERIENTIAL CORRECTIONS

TOE .8587 TRA-1.3895 TC5-4.4706 BAU 1.1254

ROE .2957 RRA -.0141 RE5 -.2638 FAU .04228

FOE .4370 FRA -.0150 FC3-_.9475 B._o 1459_

80E .9082 8RA 1.3896 8C3 4.4785 FSP -493

VHP 7.079 CPA -9.98 RAP 53,26 ECC 1.3094

INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

|_ 55 14 5460.3 -28.6} 167.54

23 58 I _383._ -28,67 86.62

I8 35 14 5460.3 -_8.63 167,54

_5 58 1 _583.2 -_8.67 86.62

IB 55 14 3460.3 -78.63 167.54

?3 58 ! 2583.2 -28.62 86.62

ORBIT OETERMINATION ACCURACY

ST 13_9,6 SR 3_._ S$ 354.6

CRT .8638 CRS -.9975 CST -.8643

LSA 1408.4 MSA 250.? SSA 18,4

ELI 1372.7 EL? 190.7 ALF 14.53

MI0-COURSE EXECUTION ACCURACY

SGT 4636.9 _ 453.4 SG3 154.2
RRT .6578 RRF .7570 RTF .8769

•%B 46_9.0 R"_3 .2351 RI5 .8780

•561 4646.6 562 540.1 THA 3.70

L_UNCH CATE MAR 9 1969 FL[GMT TIME 154,00 ARRIVAL CATE AUG I0 1969

HELIOCENTRIC CONIC

RL |48.54 LAL .OO

RP I08._9 LAP -?.26

RC 166.3_6 GL 20.2?

PLaN_TOCENTRIC CONIC

C3 17.619 VHL 4.197

LNCH AZMTH LNCH TIME

67.85 17 50_

112.15 ?3 14 24
67.85 17 50

I1_.15 23 14 ?4

67,85 17 50 20

112.15 23 14 24

DIFFERENTIAL CORRECTIONS

TCE .8349 TRA-I.2_IO TC3-4.85_0 BAU 1.1446

ROE .2901 RRA -.0085 RE3 -.2646 FAU .04113

FOE .3998 FRA .0_I? FC3-?.0212 BSP 1480?

BCE ,8838 BRA l.?Z_qJ 8C5 4.8592 F,_ -491

CISTANCE 457.970

LOL 168.25 VL 26.811 G4L -3.70 A?L 06.89 HCA ??6.56 SMA 124.26 ECC .20545 INC ).I07B Vl 29.996

LOP 34,7? VP 37.19(] GAP 9.30 AlP 92.14 TAL 194.61 TAP 61.18 RCA 98.73 APO 149.78 V? 34.996

GP -74.89 7AL 121,37 TAP 151.55 ETS _4.43 7AE 178.19 ETE 200.76 2AC 144.17 ETC 193.73 CLP-165.77

CLA 35,38 RAL 34.':_] RAC 6567.7 VEL 11.790 PTH 2.08 VHP 7.104 CPA -7.68 RAP 54.83 ECC 1.2900

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTM INJ TIME PO CST TIM ]NJ ? LAT INJ 2 LCVNG

40_0.24 -75.11 171.99 _63,61 64.72 18 57 ?O 34?0.2 -28.36 J64.27

?992.93 -25.10 95.04 263.61 64.?! 24 4 17 7398.9 -78.35 87.77

40L_.Z4 -75.11 171.99 263.61 64.22 18 57 L_ 3420._ -28.36 164.22

7997.93 -25.10 95.04 265,61 64.21 24 4 17 2397.9 -28.35 87.77

402ti.24 -25.11 171.99 263,61 64.2? 18 57 20 5420.2 -28.36 164.22

2992.93 -75.10 95.04 265.61 64.21 24 4 17 2397L9 -28.35 87.27

MI_-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S6T 4710.1 S6R 454.3 $63 154.2 ST 1303,9 5R 396.1 $5 336.8

RRT .6476 RRF" .7501RTF .8749 CRT .8805 CR5 -.9954 CST -.8554

6GB 4732.0 R_3 .2106 RI3 .8759 LSA 1382.8 MSA 240.9 SSA _0.9

S{,I 4719.4 S(,2 545.5 THA 3.59 ELI 1350.6 EL2 181.3 ALF 15.75

LALNNCH CATE MAR 9 1969 FLICA-IT TIME 156.00 ARRIVAL CATE AUG 12 1969

HELIOCENTRIC CONIC

RL 148.54 LAL .00

RP 108._4 LAP -2.1|

RC 16_.410 GL 18.43

PLANE TC_ENTRIC CONIC

C3 16.626 VHL 4.078

LNCH AZMTH LNCH TIME

69.78 18 I3 30

110.77 _3 71 6

69.28 18 13 30

110.72 _3 _1 6

69.?8 18 13 30

110.77 23 21 6

CISTANCE 463,696

LOL 16_.25 VL 26.749 GAL -5.29 AZL 87.23 MCA 229.75 SMA 123.87 ECC .20692 INC ?.766_ Vl 29,996

LOP 37.97 VP 37.159 GAP 9.52 AZP 91.79 TAL 19_.80 TAP 62.55 RCA 98._4 APO 149.50 v? 35.O10

GP -25.AI ?AL 119.18 2AP 153.18 ETS 304.47 2AE 128.74 ETE 199.72 7AC 146.62 ETC 193.20 CLP-166.53

CIFFERENTIAL CORRECTIONS

TOE .8097 TRA-I.0827 TC3-5.25_I BAU 1.1645

ROE .2856 RRA -.0027 RC5 -._669 rAU .05993

r_E .3616 FRA .11_q FC5-2.0792 BSP 15080

80E .8586 8RA 1.O827 BC3 5.2589 FSP -491

DLA 34.58 RAL 38.64 RAO 6567.7 VEL 11.748 PTH 2.07 VHP 7.150 CPA -5.59 RAP 56.51 ECC 1.2736

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_H INJ TIME PO CST TIM ]NJ ? LAT INJ 2 LONG

3982.01 -24.97 I68.90 266.17 65.26 19 19 52 3382.0 -28,0_ 161.P8

5004.40 -24.95 95.87 266.16 65.25 ?4 11 11 2404.4 -28.07 88,O5

3982.01 -24.97 168.gO 266.17 65.26 19 19 52 3382.0 -28,08 161.O8

_04.40 -_4.95 93.87 266.16 65.25 24 11 11 2404.4 -28.07 88.05

3982.O1 -24.97 168.90 _66.17 65.26 19 19 52 3382:0 -78.08 161 .0_

_OO4.40 -24.95 95.87 266.16 65.26 24 lJ 11 2404.4 -28.07 88,05

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMIN4TION ACCURACY
S6T 4786.9 S6R 456.6 SG3 153,9 ST 1272.1 SR 401.4 SS 317.5

RRT .6577 RRF .'_ RTF .8745 CRT .8974 CRS -.9897 CST -.8448

S6B 4808.6 R"_5 .1856 RI3 .8753 LSA 1351.5 MSA 730.1 SSA 23.9

$61 4795,8 $62 351.0 THA 3.5_ ELI 1323.0 EL2 170.3 ALF 16.08

F

i
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 4 1968-69

LAUNCH CATE MAR 9 1969 FLIGHT TIE |58.00 ARRIVAL CATE AUG 14 1969

HELIC(.ENTRZC CONIC 0?STANCE 469.412

RL 148.54 LAL .00 LOt- 168.25 VL 26.688 GAL °2.86 ATL 87.54 HCA 232.95 SNA |23.50 [CC .20859 INC 2.4552 VZ 29.996

RP ]08,Z0 LAP -1,96 LOP 41.17 VP 37.127 GAP 9.74 AZP 91.48 TAL |90.98 TAP 83.93 RCA 97.74 4PO 149.26 V2 35.023

RE 170,474 GL 16.70 &P "22.10 7AL 116.70 ZAP J54.$7 £TS _04.35 ZAE J29.22 £TE 1_,79 7A( 149o05 ETC 192.71 CLP-167.3_

PLANE TC)(ENTRIC CCl_i[C

C3 15.797 VHL 3.975 0LA 33.83 RAL 42.53 RAO 6567,6 VEL 11.712 PTH 2.06 VHP 7,Z11 0PA -3.68 RAP 58.29 ECC 1,26OO

LNCH AZMTH L_H TII4[ L-I T|N[ JNJ LAT ZNJ LON_ IN! RT A_ ]NJ AZNTH IN! TIME PO CST TIM ]NJ Z LAT ]_J Z LONG
70.68 18 37 _ 3944,8§ -24.78 163.91 269.00 66.20 19 43 7 3344.9 -27.78 158,05

lO9.32 23 _8 14 3018._4 -24.77 96,86 269.00 66.19 24 18 32 241_.2 -27.77 _9.00

70.68 18 3? 22 3944,85 -14.78 165.9! 269.00 66.2_ 19 43 7 3344.9 -Z?.78 15_.05

109.32 23 Z8 14 30!8.24 -_4.77 96,86 269.00 66.19 Z4 18 32 2418.2 -27.77 89.00

110.00 D J3 44 2_91,23 -27.98 88.42 270.46 69,5! J J 58 229J,_ -_O.50 80,14
110.OO 22 54 58 3119.96 -2!.65 103.16 267.58 62.88 23 46 58 2519.9 -25.11 95.71

OIFrER_NTIAL CORRECTIONS Nf0-C_I, JR,_ E)_CUT_ON A(CURACY Ol_T 0£rERMfNATICIN ACCURACY

TD£ .7843 TRA -.91_ IC3-S.5_l _AU 1.1832 S(,T 48_9.3 ._ 459.8 ._3 153.0 ST 1235.1 _ 407.0 SS 298.3

f_oE .2823 _A .0040 RE3 -.2692 FAU .0_86O RRT .6270 RRF .6779 RTF .8745 CRT .9151 CRS -.97_8 CST -.8319

FDE .3243 FRA .J739 FC3-2.1153 _SP |5_42 S(_ 4_BJ.O R_] ,|62_ R|3 ._753 LS_ !3J6.D MS_ 217,_ Ss_ 27.5

B_E ._336 8RA .9196 BC3 5.6026 FSP -489 _! 4867.9 SG_ 357,6 THA 3.41 EL! !290.9 EL_ 157.0 ALF 17,04

L_UNCH O_TE MAR 9 1969 FLIGHT TIN[ 160.O0 ARRIVAL DATE _UG _6 1969

HELIOCENTRIC (ONIC 0Z$7_N¢E 475.117

RL 148,54 LAL ,1_(_ L<_. 1M.25 VL 26o6_8 GAL -2.42 AZL 87.83 H¢_ 2_6.|5 S_4A !23.!3 ?CO .21047 !N¢ 2,!69_ Vl 29.996
RP 108.16 LAP -1.80 LOP 44,37 VP 37.097 GAP 9.97 AZP 9|_| TkL 189,15 TAP 65.30 RC_ 97.21APO 149.05 V2 35,036

RE }72.5J8 GL JS.O| GP -_,93 ZAL JJ3,96 ZAP J56,04 £75 ]04,07 Z_ 129.64 £TE J97,95 ZAC J5J,48 £TC !92,23 CLP-J6_,06

PL_NETO¢ENTR|C CON|C
C3 15.!!6 VHL 3.888 OL4 33.|0 RAL 46.56 R_0 6567.6 VlEL 11.683 PTH 2.05 _IP 7.28? OPA -1.92 RAP 60.15 ECC 1.Z468

LNCH AZMTH LN_H TIM[ L-] TIME IN! LAT IN! LONG IN! RT A,_C IN! A_TH IN! T|M[ PO CST TIM |NJ 2 LAT IN! 2 LONG

7_.10 !9 2 2J 3_O7.59 -_4.54 |6_.91 272.J1 67.O6 20 7 28 3_07.6 -27.43 155.02

J07.90 23 35 24 ]035.65 -24.53 98,09 272.JD 67.05 24 26 0 2435.6 -27,42 90.Z1

72.10 19 2 21 3907.59 -_4.54 i62.91 272.11 67,06 ZO 7 28 3_07.6 -27.43 155.02

107.9_ 23 35 24 _35.65 -24,_3 9g.09 272.10 67.05 24 26 0 2435.6 -27.42 _0.21

llO.OO 0 57 _6 _795,80 -_O.07 8|.79 274.37 72,92 I 44 2 _195.8 -32.11 7].17
110,00 22 43 25 3!95.44 -19.24 107.69 269.34 6J,18 23 36 41 2595,4 -22.93 100.50

DfFF£R'ENT|AL C(_RI_(T|C_IS M_0-COUR._E E_(UT_ON ACCbWACY OIfI_ZT DETERNZNAT_ON _CCUR_CY

TOE .7571 TRA -.7487 TC3-5.9378 6AU J._=0|2 _T 4929.2 sr_t 464.1 S_3 151.9 ST 1191.7 SR 412,8 SS 279.T
ROE .2800 RRA .Oil4 RC3 -.2717 FAU .03719 RRT .6162 RRF .6537 RTF .8754 CRT .93_0 CRS -.9604 CST -._158

FOE .2879 FRA .2316 FC3-2.!302 B_ !5602 S(_ 4951,0 R_3 .1414 R!3 .8760 LSA !275.2 MS_ 204.3 S5_ 31.8

80£ .8073 _RA .7487 BE3 5.9440 rSP -486 SGI 4937.6 _ 364.9 THA 3.34 ELI !253.3 EL2 !4|.3 4LF 18,15

LALR_CM O_T£ MAR 9 1969 fLIGHT T[_,_. 162.00 ARRIV4L 0_TE AUG I8 g969

HELIOCENTRIC CONIC

RL 14_.54 L4L .O0

RP 10_.12 LAP -1.64

RC 174.540 GL t3.36

PLANE TO(ENTRIC CONIC

C3 14.575 VHL 3.818

LNCH A_NTH LNCH T[_

7].62 19 28 4H

106._8 Z] 42 14

73.62 19 2_ 4_

106.38 23 42 14

110,00 J 32 58

I_0.00 2Z 41 10

CIFFERENTI_L CORRI[CTIONS

TOE .7288 TR4 -.5659 773-6.2364 _AU 1.2163

ROE .2788 RR, .0202 RC3 -.2727 FAU .03562

FOE .2533 FR_ .2892 FC3-2.1159 8SP 15763

BCE .7803 _RI ,5663 9C3 6.2424 FSP -478

01ST_N(E _80.810

LC¢ 168.25 VL 26._89 GJL -1.97 _ZL 88.10 t.K_ 239.35 5N_

LOP 47.58 vP 37,067 GAP 10.21 AZP 90.97 T_L 187.32 TAP
GP -19.89 _4L 110.97 Z_P 157.29 ETS ]03.62 ?_E 130.00 ETE

122.77 EC( .21257 INC 1.9036 Vl 29.996

66.67 RC_ 96.67 _PO 148.87 v? 35.050

197.19 ZAC 153.91ETC 191.78 CLP-168,8_

CL_ 32.37 R_L 50.73 RkC 6567.6 VEL 11.660 PTH 2.0_ VHP 7.375 0P_ -.31 RAP 62.08 £CC t.2399

L-I rifle iN! LAT IN! LONG IN! RT A_ _NJ A_4TH IN! TIN? PC) CST TIM IN! 2 LAT _NJ 2 LONG

3869.03 -24.24 159.81 275.49 67.86 20 33 17 3269.0 -27.03 151.91

3057.94 -24.23 99.67 275.48 67.85 24 33 11 2457.9 -27.02 91.76

3869.03 -24.24 159.81 275.49 67.86 20 33 17 3269.9 -27.03 151.91

}057.94 -24.23 99.67 275.48 67.85 24 33 11 2457.9 -27.O2 91.76

_728.17 -31.32 76,9_ _78.13 75.56 2 18 27 2128.Z -32.99 6_.09

3246._ -17.52 110.69 271.98 60.i7 23 35 17 2646.8 -21.36 103.66

MI0-COLM.SE EXECUTION ACCURACY CRBIT CETERMINATION ACCURACY

SGT 4988.1 _ 468.7 .$63 150.1 ST 1143.5 SR 418.6 SS 26)._

RRT ._J44 _ .6311 RTF .8760 CRT .9511 CRS -.9313 CST -.7965
.560 5010.1 R_3 .1238 RI3 .8766 LS_ 1230.8 MS1 189.6 SSl 37.0

S(,J 4996,2 5¢,2 372.8 THA 3.27 ELl J211,6 EL_ 122.0 ALF I9,40

L_L_4C_ G4TE MAR 9 1969 FLIGHT 71N£ 164.00 ARRIVAL 04TE AUG _ 1969

HELIC_ENTRIC CONIC

mL 148.54 LAL .00

RP 108.08 LAP -1.47
RC 176.542 GL 11.73

PL_NETC([NTR!( CONIC

_3 14.!69 VHL 3.764

LNCH AZNTH L_H 711¢1_
75.31 19 57 23

104.69 23 4? 59

75.31 19 57 23

104.69 23 47 59

110.00 2 5 53

110.00 _'£ 42 _6

01FrEK_NTIIL CORRECTIONS

TDE .6899 TRA -.3784 TC3-6.503! B_U 1.2330
ROE .2775 RR_ .0294 RC3 -.2748 FAU .03416

ROE .2159 FR_ .3422 FC3-2.0869 8SP 16017

O0E .7436 8RA .3796 8C3 6.5089 FSP -475

01STAI_E 486.489

LOL 168.25 VL 26.51! 6AL -1._0 ill _,35 FEJ 242.5_ ,94A 122.42 ECC .21490 IN( 1.6549 V! 29.996

LOP 50.79 VP 37.037 GAP 10.45 AZP 90.76 TAL 185.49 TAP 68.04 RCA 96.11 AI:_ 148.73 v2 35.063

GP -18.96 ZAL 107.75 ZAP 158,46 ETS ]03.01 ?AE 1_0.33 ETE 196.50 ZAC 156.33 ETC 191.32 CLP-169.57

DLA }1.6_ RAL 55.03 R_O 6567.6 VEL 11.643 PTH 2,04 VHP 7.476 OPA 1.17 RAP 64.09 ECC ).2532

L-I TIN£ _Nj LAT IN! LCN_ IN! RT ASC IN! A_4TH ZNJ TIW/E PO CST TIM _NJ 2 LAT IN! 2 LONG

_127.13 -23.86 156.46 279.1Z 68.62 21 1 11 3227.1 -26.55 148.54

]087.36 -23.85 101,74 279.|2 _.60 24 39 26 2487.4 -26.54 93.83
3827.13 -23.86 156.46 279.12 68.62 21 1 I1 3227.1 -26.55 148.54

]087,36 -_3.85 101,74 279.1_ 68.60 24 39 26 2487.4 -26.54 93.83

2671.56 -33.21 72,74 281.97 77.88 2 50 24 _071.6 -33.54 63.76

3290.92 -16.01 113.21 275.05 59.39 23 37 27 2690.9 -19.95 106.31

MI0-EOLMSE EXECUTION _CCURICY ORBIT DETERMINATION _CCUR_CY

.%T _O52.7 _ 473.3 S_3 148.4 ST 1079,5 SR 422.8 55 245.J

RRT .5942 RRF .6101RTF .8783 CRT .9669 CRS -.8855 CST -.7687

_ _074.8 R'_3 .1060 R13 .878_ LSA 1171.2. M5_ 174.6 SSA 43,7

5(11 5060.5 _2 3¢o,0.1 THA 3.L>0 EL1 1155.0 EL? 100.8 ALF 20.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 196_-69J

LAUNCH 0ATE MAR 9 1969

HELIOCENTRIC CC_N|C

RL 148.54 LAL ,00

RP 108.04 LAP -1.29

RC 179.523 GL I0.J3
PLAN[TOCENTR[C CONIC

C3 13.899 VHL 3,72B

LNCH AZMTH LN_H TIME

77.30 _ ?B 59

102.70 ?3 51 _l

77.30 2_ 28 59

10?.70 23 51 38

110.00 2 37 43

llO,O0 22 46 0

FLIGHT TIME 166.00 ARRIVAL CATE AUG ?? 1969

OISTANCE 492.157

LOt. ]68.25 VL 26.453 GAL -1.02 AZL 88.58 HCj 245.76 Sa4A J??.06 £CC .?1748 INC 1.4199 Vl ?9.996

LOP 54.00 VP 37,009 GAP 10.71 AZP 90.58 TAL 183.66 TAP 69.4! RCA 95.53 APO 148.63 V2 3S.076

GP -18.12 ZAL J04.34 ZAP 159,54 ETS 302.25 ?AE |_0.65 ETE 195.88 ?AC 158.76 ETC 190.86 CLP-ITO.3?

DLA 30.82 RAL 59.45 RA0 6567.5 VEL 11.631 PTH 2.04 VHP 7.588 OPA 2.54 RAP 66.16 ECC 1.?787

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A5'NTH IN| TIN_ PO CST TIN ZNJ ? LAT IN| ? LONG

5778.90 -25.59 J52.62 285.00 69.54 21 51 58 5178.9 -25.99 144.71

5127.12 -25.38 |04.54 285.00 69.52 24 45 45 2527.l -25.98 96.63

5778.90 -23.59 |52.62 285.00 69.34 21 31 58 3178.9 -25,99 144.7!

5127.|2 -25.38 104.54 283.00 69.32 24 45 45 2527.! -25.98 96.63

2621.07 -32.67 68.95 285.94 80.05 5 21 24 2021.1 -35.89 59.86

3332.95 -14.54 |15.58 278.45 58.72 25 4| 33 2732.9 -|8,58 108.79

NIOoCOURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

S6T 5109.! SGR 477.7 5G3 146.3 ST |005.I SR 426.0 SS 279.4

RRT ,5835 R_" .5906 RTF .Bb04 CRT .9BOI CRS -.6159 CST -.7333

5151.4 R'Z3 .0913 R15 .8808 LSA I102.5 MSA 161.4 SSA 51.7

S_I 5116.8 SG2 387.4 THA 3.14 EL| 1088.8 EL? 78.1 ALF ??.68

DIFFERENTIAL CORRECTIONS

TOE .6436 TRA -.1797 TC5-6.7085 B4U 1.2476

ROE .276_ RRA .O_J9 RC3 -.2750 FAU .03260

FOE .1787 FRA .3952 KC5-2.0303 BS,P 162|2

BCE .7OO6 BRA .184| BC3 6.7142 FSP -466

LAUNCH OAT? MAR 9 1969 FLIGHT TINE 168.00 ARRIVAL OATE AUG ?4 1969

O|5TANK;E 497.797

LCL |68.25 VL 26.3_4_ GAL -.52 A;9. 88.80 HCA
LCP 57.21 VP _6._50 GAP 10.98 AZP 90.43 TAL

GP -|7.36 ZAL |00.75 ZAP J60.54 ETS 30|,27 ?kE

248.96 SH4 121.74 ECC .22033 IN( 1.1965 V! ?9.996

181.B2 TAP 70.79 RCA 94.9? APO 148.56 V? 35.089

|50.90 £TE 195.32 ?AC 161.18 ETC 190.57 CLP-ITI.07

11.626 PTH 2.04 VHP
INJ LCNG INJ RT A_ IN| AZNTH IN| TIME

147.89 287.11 70.03 22 7 14

108._g] 287,11 70.02 24 44 21

|47.89 287.11 70.05 22 7 14

108.50 287.11 70.02 24 44 2|

65.41 290,08 82.08 3 52 1

117.94 _2.12 58,11 23 46 48

MIO-EOUR_ EXECUTION ACCURACY

S_T 5167._ SGR 481.5 SG3 144.2

RRT .5731 RRF .5728 RTF .B84t

St_ 5189.6 R23 .0764 RI5 .8844

S_I 5174.6 SG2 393.8 THA 5.08

P_L/C, CENTR/C CONIC

RL 148.54 LAL .0(]
RP 108.00 LAP -l.12

RE 180,483 GL 8.54

PLAN_TOCENTRIC CONIC

C3 13.768 VHL 3.710 OLA 29.96 RAL 63.945 RA0 6567,5 V_L
LNCH AZMTH LN_H TIME L-I TIM[ INJ LAT

79.77 71 5 15 3718.67 -22.81

100.?3 23 51 18 5183.18 -2_.81

79.77 71 5 15 3718.67 -_.81

100.?3 23 51 18 5|85.18 -22.61

110.00 3 9 6 2574.55 o33._6

110.00 ?2 ]0 33 3_75.32 -15.03

CIFFER[NTIAL CORRECTIONS

T_E .5867 TRA .OL:_ TC3-6.8550 _AU 1,262_

ROE .7763 RRA .0509 RC5 -.2747 FAU .0511_

FOE .1399 FRA .4442 FC5-1.9574 B,SP 16468

BOE .6461BRA .0572 BC5 6.8605 FSP -466

7.712 OPA 5.80 RAP 6_.29 £CC 1.?766

PO CST TIN IN| 2 LAT IN| ? LONG

3118.7 -25.33 139,99

2583.2 -75.32 IO0.60

3118.7 -25.33 !39.99

2585._ -75.32 1OO.60

]974.5 -54.10 56,74

2775,5 _|7.15 111._5
ORBIT OETERNINATION ACCURACY

ST 918.1SR 427.6 SS 715.9

CRT .9872 CRS -.7J39 CST -.690_

LSA 1022.5 MSA 154.2 SSA 59.6
ELI |010.9 EL2 61.9 ALF 24.79

L_UNCH CA T£ M4R 9 1969 FLIGHT TIME 170.00 ARRIVAL CA T? AUG 26 1969

HELIO(ENTRIC (ON|(

RL 148.54 LAL .0(}

RP 107,96 LAP -,94

RE 182.427 GL 6.99

PLANE T_ENTRIC CON|C

C3 13.779 VHL 3.717 CLA 29.04 RAL 68.50 RA_ 6567.5 VEL
LNCH AZMTH LN4_H TIME L-I TIM_ IN| LAT

83.30 ?J 50 57 36]0.38 -22.13

96.70 23 41 49 3271.85 -72.17

100,00 1 11 4? ?995,94 -?6.62

100.00 ?3 7 41 3381,50 -17.78

Z_O.O0 3 40 14 75_O,82 -33.72

llO.OO 27 55 38 3419.39 -11,43

CIFFERENTIAL CORRECTIONS

TOE .579] TRA ,75|0 TC3-7.1958 BAU 1.5272

ROE ,?819 RRA .0585 RE3 -._16 FAU .01694

FOE .1}08 FRA .4701 FC5-2.32|0 BSP I9495

BOE .644! BRA .757_ BC3 7,?O49 F_P -740

DISTANCE .000

LOL ]68.25 VL ?6.340 GAL ,00 4ZL 99.0? H(A 252.18 SMA

LOP 60.4? VP 36.953 GAP ]1.26 AZP 90.}0 T_L 180.00 T4P

GP -16.68 ZAL 97.03 7_P 161.47 ETS ]00.13 ZAE 151.15 ETE

121,41ECC .27345 INC .98Z3 vl 29.996

72.18 RCA 94.28 APO 14P,54 V2 35.102

194._| 7AC |63,61ETC |B9.82 CLP-171.8!

11.62_ PTH 2.04 VHP 7.847 OPA 4.96 RAP 70.47 EC( 1.7268

IN| LONG IN| RT A_ IN| ATMTH IN| TIN_ PC) CST TIM IN| 2 LAT IN| 2 LONG

141.09 291.40 70.71 27 5l ?8 ]0]0.4 -_4.56 133.21

114.79 291.40 70.70 ?4 36 ?! 2671.8 -74.55 106.91

95.88 292,88 75,87 2 1 38 2395.9 -78.30 87.48

121.04 289,55 65,56 24 4 ? 7781,5 -20.93 113.66

62.05 294.54 84,03 4 ?? ?5 1910.8 -34.!8 57.83

]?0.35 286,00 57.56 23 5? 38 ?_J9.4 -15.63 113.76

MIO-COURS_ EXECUTION ACCURACY ORB| T OETERMINATION ACCURACY

S_T 5434.5 _ 521.7 SG3 16_.2 ST 917.7 SR 436.4 SS 220.!

RRT ,6592 RR_ .6341RTF .9332 CRT .9848 CRS -.6775 CST -.7445

5459.5 R23 .02'09 RI3 .9353 LSA !026,9 MSA 157.3 SSA 57.3

5GI 5445,5 S_2 391.5 THA 3.64 ELI 1013.9 EL? 68.6 _LF 25,22

LAUNCH C_ T? MAR 9 1969 FLIGHT TIME 172.00 ARRIVAL _4TE AUG ?_ 1969

OISTAN_E 509.025P_EL [CW_EN TRI C CONIC

RL 148.54 LAL .0(_ LOL 168.25 VL 26.2J_5 GAL .54 AZL

RP 107.97 LAP -.75 LOP 63.64 VP _6.925 GAP 11.56 A2'P

RE IH4.340 GL 5,47 GP -16.06 _AL 95,lB ?_P J62.35 ETS
PLAMETOCENTRIC CONIC

C3 13.944 VHL 3.734 OLA 28.04 RAL

LNCH AZMTH LN_H TIME L-I TIME
90.00 ?3 39 37 3540.55

90.00 ?2 ?9 47 3567.08

100.00 I 58 12 ?906.24

1OO.OO 27 57 49 3476.42

110.00 4 II 14 _489.83

110.00 ?3 I 16 3465.59
CIFVERENTIAL CCRRECTIONS

TO_ ,4409 TRA .4749 TC3-6.8949 BAU 1.2863

ROE .277J RRA .0769 RC3 -.2642 r4U ,02795

FOE ,0642 FRA .5448 FC5-1.7358 _SP 16756

BOE .5708 _RA .4_I0 BC3 6._ F,_ -447

73.09 RA0 6567.5 EL
ZNJ LAT

-25.84

-18.88

-27,95
-|5.01

-33.97

-9.73

89.22 P_.A 255.39 5MA 121.09 ECC .?2690 INC .7756 vI 29.996

90.20 TAL 178.16 TAP 73.55 RCA 93.61 APO 148.56 v? 35.114

29_.80 ZAE 131.57 ETE 194.35 ZAC 166.04 ETC 189.18 CLP-177.56

11.633 PTH

INJ LONG INJ RT ASC INJ A2'NTH INJ TIME
120.40 296.74 74.25 24 35 17

135.16 294.95 68,49' 23 29 14

89.55 297.83 78,95 2 46 38

|26.73 293.16 65.84 25 55 46

58.87 298.76 85.90 4 5? 44

I£_'Z.B5 2_0.J0 57.07 23 59 I

MI0-COURS_ EXECUTION ACCURACY

S6T 5258.8 .%R 487.4 S_3 J58.9

RRT .55|7 _ ,5412 RTF .8893

5GB 5281.4 R23 ,0572 R13 ,8895

$61 5265,7 ,5(;? 406.0 THA ?.94

2.04 VHP 7,994 OPA 6.0? RAP 72.69 ECC 1.2295

PO CST TIM IN| ? LAT IN| 2 LONG

2740.4 -?5.77 !17.77

2967.1 -21.65 127.57

2]06.2 -29,19 80.97

2876.4 -18.41 119.58

1889.8 -34.16 49.63

?865.6 -14.00 116.35

ORBIT 0ETERMINATION ACCURACY

ST 736.8 5R 427.1 SS 209.4

CRT .94_5 CRS -.4132 CST -.6401

LSA 852,8 MSA 196.4 SSA 57.H

ELl 843,4 EL? 118.2 ALF ?9.44

2161



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUNCH DATE MAR 9 1969 FLIGHT TIME 174.00 ARRIVAL DATE AUG )0 1969

H£LIO(ENTRI( CONIC DISTANCE 5J4.602

RL 148.54 LAL .00 L(_. |68.25 VL 26.231 GAL 1.10 kZL 89.43 H_A 258.6| 5NA |L:9J.77 [CC .2]066

RP |07.88 LAP -.56 L_ o 66.85 VP }6,898 GAP 1].87 AZP gO.JJ TAL 176.34 TAP 74.94 RCA 92.92

R( 186.236 GL 3.99 GP -I5.51 74L 89.28 ZAP 163.J4 £TS Z97.Z? ZAE 131.58 ETE 193.92 ZAC I68.48

PLANE TOCENTRIC CONIC

C3 |4.272 VHL 3.778 0LA 26.96 RAL 77.64_RAD 6567.6 VEL 11.647 PTH 2.04 VHP 8.153 DPA 6.99

IN! A_ATH IN! TIME PO CST TIM

78.33 1 36 59 2608.0

65.76 2} 7 56 3109.7

81.48 3 26 5 2236.3

62.65 23 52 46 2956.6

8?,67 5 22 43 J_5J.2

56,64 24 5 30 2914.4

LNCH AZMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT A,_

90.00 0 43 31 3L_07.99 -25,98 111,_0 ]02.|2

90.00 22 6 6 3709.67 -15.10 143.9"Z 298.36

10(3.O0 2 38 48 2836,30 -28.76 84,51 302.68

100.00 22 53 30 3556,59 -12.55 111.41 297.10

IJO.00 4 4J 52 245J.22 -]4.JJ 55,86 _03.27

II0.O0 23 6 55 35|4.44 -7.91 125.46 294.34

OIFF£RENTIAL C_ECTI_NS NI0-COURSlE EXECUTION AECt_ACY

TOE .3475 TRA .7238 TC3-6.7952 8AU J.2975 ..%T 5302.2 _ A88.7 _3 13_,2

ROE .2777 RRA .0909 RE3 -.2565 FAU .02646 RRT .54LP'Z _ .52_ R1T .8933

FOE .0235 FRA .59"_ FC3-1.605l 8SP 16954 _ 5324.7 R23 .0468 R|3 .8935

80C .4448 6RA .7J96 BC3 6,BOOI FSP -444 ._x_i 5_k08.9 ,_Z 4JO.I fHA 2.88

IN( .5746 V! 29.996

4F_O I48.63 V2 35.|26

ETC J88.36 CLP-J73.Z9

RAP 74.96 ECC 1.2}49

IN! 2 LAT IN! 2 LONG

-27.33 102.90

-18.24 136.66

-29.64 7S.82

-16.12 124.44

-34.06 46.62

-12.25 |19.05

ORBIT DETERNINATIC_N ACCURACY

ST 659.1 SR 423.7 SS _J5.9

CRT .8586 CRS -.225J (ST -.6660

LSA 770.7 MSA 253.1 $SA 49.8

ELI 760.6 EL2 188.2 ALF _I.OI

LAUNCH DATE MAR 9 J969 FLIGHT TIME 176.00 ARRIVAL DATE SEP ! 1969

HELIOCENTRIC CONIC
RL 148.54 LAL .00

RP 107,85 LAP L.37

RC 188.109 GL 2.58

P_ANETC, CENTRIC CONIC
C3 14.777 _ 3.844

LNCH AZMTH LNCH TIME

90,00 ! 28 42

gO.DO Z! 56 40

!00,00 3 16 17

!OO.O0 22 _! 46

110.00 5 I! 58

l!O.O0 23 12 34

01$TAI_E 520.151

LOL |68,25 VL L_.177 GAL 1.68 AZL 89.62 _ 261.83 ._wA 1L:_.47 ECC .23478 INE .3781 vl _9.996

LCP 70,07 VP 36.871 GAP 12,20 A2'P 90.05 TAL 174.52 TAP 76.34 RCA 92,18 APO 148.75 V2 35.138
62 -15.00 2AL 85.35 ZAP 163.88 ET$295.53 ZAE 131.78 ETE 193.54 ZAC 170.91ETC 187.20 CLP-174.03

DLA 25.82 RAL 82.12 RA0 6567.6 VEL 11.669 PTH 2,05 VHP 8.325 DPA 7,88

L-I TIME IN! LAT IN! I._ IN! RT ASC IN! AZNTH IN! TIME PO CST TIM

3!24.09 -27,D0 105,37 307.17 81.13 220 46 2524.J

_09.01 -12.24 |49.81 302.30 64.26 23 0 9 3209,0

2777.2_ -29.28 80.20 _07.51 83.69 4 2 34 2177.2
3631.08 -10.19 _35.68 ]0|,24 61.74 23 52 l 7 303! .1

2415.27 -34.18 53.06 307.86 89.33 5 52 14 1815.3

3565.85 -5.98 128.19 298.69 56.28 24 12 0 2963.8

DIFFERENTIAL CORRECTIONS

TOE .2457 TR_ .9686 TC3-6.(E)07 8AU I.)049

ROE .2793 RR_ .1061 RE3 -.2443 FAU .02485

roe -.0142 FRA .64j5 re3-1.4559 6,_ 17018

80E ,3720 t_'A .9744 Be3 6.6052 FSP -432

RAP 77.27 ECC |.2432
IN! 2 LAT IN! 2 LONG

-27.95 96.84

-13.60 142.75

-29.84 71.44

-13.89 128.84

-33.89 4].SZ

-10.37 121.85
ORBIT O_TERNINATION A{¢URACY

ST 623.6 SR 419.7 SS 231.0

CRT ,6828 CRS -.0605 CST -.7525

LSA 715.0 MSA 324,5 SSA 42.1

EL1 700.3 EL2 273.0 ALF 29.62

HI0-O:X_RS£ EXECUTION ACCURAC_

S6T 5334.8 ,%R 489.4 F_3 133.3

RRT .5314 _ ,5137 R_ .89r_

t,_ 5357.1R_3 .0410 R13 .8961

._I 5341.1 ._2 414.1 THA 2.81

LAUNCH DATE MAR 9 1969 FLIGHT TIME 178.00 ARRIVAL C47£ SEP 3 1969

HIELIO_ENTRIC CONIC

RL 148.54 LAL .00

RP 107.81 LAP -,J8

RC 189.959 GL 1.23

PLAN(T_ENTRIC CONIC

C3 1_.477 VHL 3.934

LN_H A_HTH LN_H TIME

90.00 2 8 31

90.00 21 5I 44

100.00 3 51 Z7

100.00 22 51 ]O

110.00 5 _l

110.0(3 23 18 6

DIFFERENTIAL CCR_CTICINS

TDE ,|268 TRA 1.2306 TC3-6.3446 BAU 1.31)7
ROE .2811RRA .1214 RC3 -.2313 FAU .02342

FOE -.0545 FR_ .6877 FC3-!,3J0J BSP 17184

_OE .3084 8RA 1.23_6 8C3 6.3489 FSP -426

0ISTAN_£ 525.667

LOL 168,25 VL 26.124 GAL 2.28 AZL 89.82 M(A 265.05 ,S¢AA II_.17 £CC .23928 INC .18_4 Vl 29.996

LOP 73,29 VP 36,845 GAP 12,55 AZP _O.OZ TAL 172.70 TAP 77.75 RCA 91.4J APO 148.92 v2 35.150

GP -14,53 ZAL 81.44 ZAP 164,57 ETS 293.57 ZAE 131.96 £T£ 193.18 ZAC 173.34 ETC 185._2 CLP-174.76

CLA 24.63 RAL 86.49 RAO 6567.6 VEL 11,699 PTH 2.06 VHP 8.512 OPA 8.68 RAP 79.62 EC( 1.2547

L-I TIME IN! LAT IN! LONG IN! RT A,_ IN! AJgWTH IN! TIME PO CST TIM IN! 2 LAT IN! _ LONG

3057.89 -27.61 100.62 312,13 83.44 2 59 29 2457.9 -28.23 92.0!

3895.96 -9.62 154.85 306.47 63.24 22 96 40 3296.0 -I3.13 !47.94

2726.06 -29.60 76.43 312.34 _5.65 4 36 53 2126.1 -29.89 67.63

3703.02 -7.84 139.73 305.52 61.06 23 53 13 3103,0 -11.64 133.01

2382.27 -34.17 50.48 312.51 90.86 6 21 2 1782,} -33.68 41,_7

5619.58 -3.94 131.01 _03.13 56.02 24 18 26 _019.6 -8.38 124.73

MIO-CCURSE £W_CUTION ACCURACY ORBIT DETEf_WINATION ACCURACY

_GT 5370.5 _ 488.4 S&3 130.5 ST (37.5 SR 4_3.6 SS 25!.0

RRT .3213 _ ._0(_ R'r}" ._O01 CRT .4L:>08 CRS .0922 CST -.8524

539_,7 _3 .0334 RJ3 ,9002 USA 697.9 MS_ 390.0 5SA 35.7

S¢,I 3376.6 S_2 416.3 THA 2.73 ELI 671 ,2 EL2 356.4 ALF 21.66

LAUNCH OATE HAR 9 1969 FLIGHT TIME J80,O0 ARRIVAL DATE" SEP 5 _969

HELIO(:ENTRIC CONIC

RL 148.54 LAL .00 LOt. 168.2_ VL

RP 107.78 LAP .01 LOP 76.52 VP

RC 191.786 GL -,05 GP -|4.11ZAL

PLAN_TOCENTR[C CONIC

C3 !6.393 V_L 4.049

LN_ _ZMTH LNCH TIME

90.00 2 4_ 55

90.00 21 49 6

100.00 4 24 35

1(30.OO 22 52 7
110.O0 6 9 44

1!0.OO 23 23 28

DIFFERENTIAL _(TION$

TD[ -.0034 TRA J._l 7C3-6.0205 BAU 1.3203

R(_ ,2836 RRA .1374 RE3 -.2136 FAU .021_

FOE -.094! FRA .7346 FC3-1.1605 8SP 17329

B0E .2837 BRA 1.5126 Be3 6,0244 FSP -419

01STANCE 531.145
_6.072 GAL _.91AZL gO.Ol W,CA 268.27 5144 119.87 ECC .2442I INC .0000 VJ 29.996

36.819 &_P 12.92 AZ'P 90.00 TAL 170._0 TAP 79._7 RE4 90.60 APO !49.|4 V2 ]5.16!

77.58 ZAP 165,L_ [T$ _91.39 ZAE J32.13 ETE 19_.86 ZAC 175.76 ETC 181.45 CLP-17§.50

0LA 23.40 RAL gO.72 RAO 6367.7 VEL 11.738 PTH 2.07 VHP 8.713 0PA 9.40 RAP 81.99 ECC 1.2698

L-I T|ME ZNJ LAT |NJ _ IN! RT A_w_ IN! AZNTH IN! TIME PO CST TIM IN! 2 LAT !NJ 2 LONG

3002.85 -27.97 96.64 317.04 85.40 3 34 58 2402.9 -28.32 87.99

3977.10 -7.10 159.48 310.78 62.51 22 55 24 3377.1 -10.72 152.68

2681.49 -29.79 73.13 317,17 87.38 3 9 17 2081.5 -29.83 64.32

3773.69 -5.50 143.66 _09.91 60.57 23 55 ! 3173.7 -9.38 1_7.03
2352,56 -34.12 48,16 317.18 92.23 6 48 56 1752.6 -33.43 38.99

_675,39 -1,8J J33,93 307,6_ 53,86 24 _4 44 _075,4 -6°28 127,69

MIO-COURS_ £)_CUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5400.2 SGR 4_6.3 _3 127.7 ST 712.0 SR 406.4 55 275,6

RRT ,5107 RRF .4878 RTF .9038 CRT .!49_ (R5 .2131 CST -.g268

54_.0 R_3 .0272 R13 .9039 LSA 758.9 MSA 413,7 SS4 30.7

._1 5405.9 _2 417.6 THA 2.65 ELI 715.7 EL2 399,8 _LF 7.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH DATE MAR 9 J969 FLIGHT TIMC 182,00 ARRrVAL DATE SEP 7 1969

H_LIOCENTRIC CONIC

RL 1&B.54 LAL .DO

RP 107.75 LAP ._O

RC J93.588 GL -1.23

PLAN[TOCENTRIC CONIC

C3 17.550 VHL 4.189

LNCH AZNTH LNCH TIkI_
90.00 3 18

9O.00 21 47 51

1130.00 4 55 49

10_.00 22 53 19

110.00 6 36 59

110.00 23 28 39

OIFFERENTIAL CCRRECTIONS

TOE -.1449 TR4 1.7953 TC3-5.6459 BAU 1.3255

RO£ .Z869 RRA .1537 RC3 -.1985 FAU ,02059
FOE -.1334 FRA .7815 FC3-1.0155 8.5P 17466

OOE .3215 8RA 1.8018 BC3 5.6494 FSP -413

DISTANCE 536.580

LOt. 168.25 VL 26.02J GAL 3.57 AZL 90.20 NCA 271.49 SMA

L(_° 79.74 VP }6.793 GAP 13,3! AZP 90.00 TAL 169.11 T4P
GP -13.73 7AL 73,82 ZAP 165.77 ET8 288.97 ZAE 132.29 ETE

119.58 ECC .24959 INC .1977 Vl 29.996

80.61 RCA 89.74 APO 149,43 V2 35.172

192.56 ZAC 178.11ETE 168.02 CLP-176.23

OLA 22.14 RAL 94.79 RAO 6567.7 VEL 11.767 PTH 2.08 VHP 8.931 0PA 10.05 RAP 84.39 ECC 1.2_88

L-I TIM[ ]NJ LAT INJ LCNG [NJ RT AS( INJ A2_tTH INJ TIN(_ PO (ST TIN INJ 2 LAT INJ 2 LONG
2956.45 -28.18 93.26 321.91 87.08 4 7 53 2356,5 -28.29 84.60

4054.92 -4.63 163.87 315.18 62.03 22 55 26 3454.9 -8.34 157.15

2642.98 -29.87 70.27 321.97 88.88 5 39 52 2043,0 -29.71 61.47

3843.62 -3.14 147.52 314.36 60.26 23 57 23 3243.6 -7.08 140.95

2326.49 -34.03 46.13 321.88 93.43 7 15 45 1726.5 -33,18 36.99

3732.87 ,39 136.93 312.16 55.82 24 30 52 3132,9 -4.10 130.72

NIO-CCXJRSIE EXECUTION ACCURACY OROIT 0ETERMINATION ACCURAC_

SGT 5426.2 SGR 4B2.8 SG3 124.9 ST 831.8 SR 398.3 $$ 302.6

RRT _5001 _ .4753 RTF .9(379 CRT -.0692 CRS .3067 EST -.9660
5447.6 R_3 .0214 R13 .9080 LSA 883.1 MSA 401.9 $SA 26.8

SGJ 5431.6 SG2 417,7 THA 2.56 ELI 632.4 EL2 397.1 ALF 177,54

LAUNO_ OATE NAR 9 1969 FLIGHT TIME J84.00 ARRIVAL DATE SEP 9 1969

HELIOCENTRIC CONIC

RL 148.54 LAL .O0

RP 107.71 LAP .39

RC 195.366 GL -2.32

PLANETOCENTRIC CONIC

C3 18.979 VHL 4.357
LNCH AZMTH LNCH TINE

90.00 3 49 53

90.00 2! 47 29

I00.00 5 25 10

100.00 LP'Z 54 53

110.00 7 2 56

110,(30 23 33 36

0ISTANCE 541.966

LCL 168.25 VL 25,97! GAL 4.27 AZL gO.39 PICA 274.72 SI4A 119.50 ECC .25547 INC .3899 vl 29.996
LCP 82.97 VP 36.767 GAP 13.75 A2'P 90.03 TAL i67.33 TAP 8_..06 REA 88.82 APO 149.7_ v2 35.182

GP -13._ ZAL 70.17 ZAP |_,29 £T5_6.32 ZNE 132.43 ET£ 192.28 ZAC 178.96 ETC- 58.36 CLP-176.97

0LA 20.88 RAL 98.66 RAO 6567.8 VEL ]I.847 PTH 2,10 VHP 9.J67 OPA 10.62 RAP 86.81
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO (ST TIM INJ 2 LAT

2917.47 -28,2_ 90.41 326.74 88.51 4 38 _0 2317.5 -28.19

41_,52 -2.20 I_,10 319.64 61.76 22 56 19 3530.5 -5,96

2610.23 -_.89 67,83 326.76 90,16 6 8 40 2010,2 -29.55

391Z,99 -.80 151.33 318.Bfl 60.12 24 0 6 3313.0 -4.77
2304,33 -33.93 44.41 326°57 94.44 7 41 21 1704.3 -32.94

a3791,65 2.63 140.00 316.71 55.91 24 36 47 3191.7 -1.86

OIFFER1ENTIAL CORRECTIONS

TOE -.2927 TRA 2.1031 TC3-5.L>250 BAU 1.3265

ROE .2915 RRA .1705 RC3 -.1794 FAU .01914

FOE -.17(30 FRk ,8307 FC3 -,8731 BSP 174_

BO£ .4131 8RA 2.1100 BC3 5.2280 FSP -402

N|O-OOURSIE EXECUTION ACCURACY

5GT 5444,0 S¢,R 478.6 _,3 122,1

RRT .4892 RRF .464_ RTF .9115
S46_.0 R_ .0179 RI3 .9116

•_I _449.1 .S_2 417.0 THA 2.48

ECC 1.3124

INJ 2 LONG

81.75

161.44
59.04

144.80

35.31

133.79

ORBIT 0ETERNINATION ACCURAC_
ST 977.5 SR 390.1 Ss 350.0

CRT -.2|77 ORS .3713 (ST -.9840

LSA 1034.8 NSA 381.0 SSA 23.8
£L1 981,9 EL2 379.1 4LF 174.16

LAUNCH 0ATE MAR 9 1969 FLIGHT TT_ 186.00 ARRIVAL DATE SEP 11 1969

HELIOC[NTRIC CON|C

RL 14_.54 L4L ,O0

RP 107.68 LAP ,58

RC 197.118 GL -3.32

PL4N[TOCENTRIC CONIC

C3 Z_.7J7 VHL 4.552

LN_H AZNTH LNCH TII4_

90.00 4 18 56

90,00 21 47 42

1OO.OO 5 52 38

1043.00 22 56 41
]10.00 7 27 30

_10.00 23 38 18

OIFFERENTIAL CORRECTIONS

TOE -.4547 TRA 2.4214 TC3-4.7912 BAU 1.3278

ROE .Z967 RRA .1870 RC3 -.1_5 FAU .01782

FOE -._077 FRA .8789 FC3 -.7445 _SP 17612

BOE .5429 _RA 2.4_87 _C3 4.7938 FSP -396

OISTANCE 547.294

LO. 168.25 VL 25.922 GAL 5.1_ AZL 90.58 HCA 277.95 5NA 119.03 £CC .26191 ]NC ,_838 VJ 29.996

LOP 86.20 VP 36.741 GAP 14.19 6ZP 90.08 TAL 165.58 TAP 83.53 RCA 87.85 APO 150,_0 V2 35.19Z

GP -13.05 ZAL 66.67 ZAP 166.75 ETS 283.42 Z_E J32.56 [T£ 192.02 ZAC 176.76 ETC 24,94 CLP-177.71

CLA 19.63 RAL 102.33 R*0 6567.8 VEL 11.920 PTH 2.12 VHP 9.423 0PA 11.12 RAP 89.25 ECC 1.3410
L-I TP4[ INJ LAT INJ LONG |NJ RT AS( |NJ ATNTH [NJ TIM(_ _ CST TIN JNJ 2 LAT INJ 2 LONG

2885.22 -28.32 88.05 331.53 89.69 5 7 1 2285.2 -28.06 79.40
4204.41 ,18 172.23 324.12 61,68 22 57 46 3604,4 -3.61 165.59

2583.06 -29.87 65.81 331.51 91.23 6 35 41 1983.1 -29.38 57.04

3981.80 1.54 155.11 323.37 60.14 24 3 2 3381.8 -Z.45 148.59

2286.28 -33.82 43.01 331.25 95.26 8 5 36 1686.3 -32.73 33.94
3851,35 4,90 143.12 321.E7 56.13 24 42 30 3251.3 .42 136.91

NIO-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

SGT 5461.1 _ 472.6 $G3 119.3 ST 1134.6 $R 381.0 SS 357.6

RRT .4775 RRF .4519 RTF .9158 CRT -.3248 CRS .4252 CST -.9921

S[_ 5481.5 R23 .OI_ R13 ,9158 LS_ 1196.3 NSA 358.8 SSA 21.5

S_1 5465.8 ,_e_ 414.9 THA _.38 ELI 1142.1 £L2 358.0 ALF 173.09

LAUNCH 0ATE MAR 9 1_9 FLIGHT TIME 188.00 ARkIVAL DATE SEP 13 1969

P_LIOCENTRIC CONIC

RL 148.54 LAL .00

RP IO7.66 LAP .77

RC 198.846 GL -4.21

PLANE TC_ENTRIC CONIC

C3 22.809 VHL 4.776

LNCH AZNTH LNCH TII.IE

90.OO 4 45 _3

90.00 21 48 19

1_0,00 6 18 16

100.00 22 58 37

110,00 7 50 36

110.00 23 42 47
DIFFERENTIAL CORR1ECTION5

TOE -.6254 TRA 2.7574 TC3-4,3469 B_J 1.3262
ROE ,3030 RRA .2034 RC3 -.|414 FAU .01651

FOE -.2447 FRA .9285 FC3 -.6267 BSP 17710

802 .6950 BRA 2.7649 BC3 4.3492 VSP -389

OISTANCE 552.556

LOL 168.25 VL 25.873 GAL 5.76 AZL gO.78 H(J_ 261.18 ,_4A 118.76 £CC .26895 INC .7809 Vl 29.996

LOP 89.43 VP 36.716 GAP 14.67 AZP 20,15 TAL 163.84 TAP 85.02 RCA 86.82 APO 150.70 V2 35,201

GP -12.76 7AL 63.33 ZAP 167.15 ET$ 280.28 Z,4E 132,67 ETE 191,78 ZAC 174.37 ETC 19.07 CLP-178.46

OLA 18.41 RAL 105.79 RAO 6567.9 VEL 12.008 PTH 2.14 VHP 9.701 0PA ,11.55 RAP 91.70 ECC 1t3754
L-I TINE INJ LAT |NJ LCI_ INJ RT A_K_ INJ A2_4TH INJ TII,_ PO CST TIM INJ 2 LAT |NJ 2 LONG

2859.24 -28.31 86.15 3_.27 90.64 5 33 32 2259,2 -27.9_ 77,51

4276.83 2.52 176.27 328.62 61.79 22 59 36 5676.8 -1.27 169.64

2561.31 -29.83 64.20 3_H_,_3 92.08 7 0 58 19_1.3 -29.22 55.44

4049.99 3.84 158.86 3_7.B9 60.33 24 6 7 3450.0 -.13 152.33

2272.46 -33,73 41.94 335.9! 95,89 8 28 28 1672.5 -32.55 32,90
3911,61 7.18 146._0 32_.83 56.49 24 47 59 3311.6 2.72 140.05

NID-COURS_ [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_7 5473.4 S¢,R 465.3 SG3 116.7 ST 1293.3 SR 371.6 SS 384.6

RRT ,46_2 RRF .439_ RTV .9L_]1 CRT -.3985 CRS .4659 CST -.9957

5_ 5493.1 R23 .0103 RI3 .9201 L$A 1357.7 HSA 338,8 SSA 19.5

,%1 5477,7 SG2 411.6 THA 2.28 ELl 1502.3 EL2 338.4 ALF 172.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69,

LAUNCH Z)ATE MAR 9 1969

HELIOCENTRIC C(_IC

RL 148.54 LAL .(30

RP IO7.63 LAP .95

RC 200.549 GL -5.OZ

PLAP,_. TOC(.N7RIC CONIC

C3 15. _06 VHL 5.0:5|

LNCH ATMTH LNCH TIME

9O.OO 5 IO 5O

90,00 21 49 14

1OO.00 6 42 7

jOO.OO Z:5 0

110.00 8 12 13

1 I0.00 _:5 47 ]

FLIGHT TIME 19(],00 ARRIVAL CATE SEP 15 1969

OI STAI_E 557.740

LOt- 168.25 VL ?5.825 GAL 6.58 AZL 90.98 HCA 784.41 SMA 118.50 ECC ._7668 INC .9825 Vl 79.996

LOP 92.66 VP ]6.690 GAP 1:5.L;_0 AZP 90.24 TAL 162.12 TAP 86.54 RCA 85,71 APO 151.28 v2 35.209

GP -12.49 ZAL 60.16 ZAP 167.49 ETS 276.89 ZAE 1:52.77 [T£ 191 ,55 ?AC 171 .96 £TC 16.69 CLP-179.Z?

CLA 17.2:5 RAL 109.03 RAO 6368.0 VEL 12.111 PTH 2.17 VHP 10.003 0P./ 11.91 R./P 94.16 ECC 1.4165

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ ? LONG

2839.1:5 -28.29 84.68 340.97 91.38 5 58 9 2239.1 -27,79 76.05

4347.86 4.79 180.25 333.12 62.06 23 1 42 :55747.9 1.02 173.60

2544.79 -29.78 62.97 340.91 92.72 7 24 31 1944.8 -79.08 54.23

4117.43 6.11 162.39 332.40 60.68 2/ 9 16 35J7.4 2.15 156.O5

2262.87 -33.66 41.20 340,55 96.32 8 49 56 1662.9 -:52.42 32.19

:5972.11 9.44 149.53 330.37 56.99 24 5:5 13 3:572.1 5.03 143.22

CIrFERIENTIAL CORRECTIONS MID-COURSE EXECUTION ACCL_ACY OR01T DETERMINATION ACCUR./CY

TOE -.8047 TRA 3.1115 TC3-3._43 BAU 1,3216 SGT 5480.7 SC_ 436.8 _3 114.1 ST 1446.7 SR :562.1 SS 410.3

ROE .3|04 RRA .2195 RC3 -,1_7 FAU .01524 RRT .43EI R_" .4271 RTT .9245 CRT -.4508 CRS .4970 CST -.9976

rOE -.2807 FRA .9799 FC3 -.5_13 B_k° 17791 _ fl499,7 RZ3 .0076 R13 .9245 LSA 1512.9 MS./ 321.:5 SSA 18.O

BOF .8625 BRA 3.1193 8(3 3.9063 FSP -382 961 5484.6 $62 407.2 THA 2.17 ELI 1456.4 EL2 :521:1 ALF 17:5.23

LAUNCH DATE M./R 9 1969

H[L IOCENTR IC CONIC
RL 148.54 LAL .(30

RP 107.60 LAP 1.13

RC L:_2.227 GL -5.73

PLAME TOCENTR IC CONIC
C:5 28.276 V_L 5,318

LNCH A}'MTH LN_H TIME
90.00 5 33 53

9O.OO 21 5O 2O

I00.00 7 4 12

100.00 23 2 42

110.00 8 3_ 21

J10.00 2:5 51 2

(_IFrEMENTIAL CCR_C T IONS

TDE -.9897 TRA 3.4889 TC3-3.4683 BAU 1.3117

ROE ,:5191 RRA ._351 RC3-,1043 rAU .01394

r0£ -.:5150 FRA 1.0343 Ire3 -.4268 BSP 17778

8OE I .0:599 BRA 3.4_4 BC3 3.4699 FSP -372

FLIGHT TIME 19"_.00 ARRIVAL 0ATE SEP 17 1969

01STANCE _2.8_

LOL 168.25 VL 25.778 GAL 7.44 A2'L 91,19 HCA 287,65 S_4A 118.2./ £(C .2951:5

LOP 93.90 VP 36.665 GAP 15.76 AZP gO.36 TAL 160.44 TAP 88.09 RCA 84.53

GP -12,24 ?AL 57.18 ZAP 167,76 ETS 273.28 2AE J32.84 ETE 191.33 7A( 169.55

IN(: 1.1901 Vi 29.996

APO 151.96 V,3 35.217

£TC 15.:57 CLP-180 .OO

DLA 16.10 RAL 112.O5 RAO 6368.1 VEL 12.233 PTH 2.L_0 VHP 10,333 0PA 12.20 RAP 96.62 ECC 1.465:5
L-I TIME INJ t_AT INJ L_ INJ RT A,_ INJ AZNTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

2824.34 -28.26 83._. 343.62 91.91 6 20 57 2224,fl -27.69 75,00

4417.52 7.130 1811.17 337.62 62,./9 23 3 57 3817,5 3,26 177.49

2533.28 -29.74 62,12 343,33 93.17 7 46 25 1.933,3 -_8.98 53.39

4184.01 8.31 166.30 336.91 61.18 24 12 _6 3384.0 4,40 159.70
_:57.47 -33.62 40.78 345.16 96.57 9 9 58 1657,5 -32.3fi :51.78

40}2,59 11.66 152.80 3_4.90 57,64 24 38 14 343_.6 7.31 1./6.41

MI0-COLMSIE EXECUTION ACCURACY C_01T O[TERNIN_T|ON ACCUR./CY

SGT 548|.7 _ 447.3 SG3 JJJ .5 ST I589.6 _ :552.9 SS 434.2

_T .4_12 RRF .4147 RTF .9290 CRT -,4876 CRS .5195 CST -.9985

S_ 3499,9 R_3 ,_061 R13 .9290 LSA 1657.1 MSk 306.3 SSA 16.7

SGJ 548_.2 SG2 401.8 THA 2.06 ELl 1599.3 EL,2 506.2 ALF 17:5.59

LAUNCH C_TE M./R 9 1969

H£LIOCENTRIC CONIC

RL 148.54 L./L .00

RP I07.58 L./P I.:51

RC 203._80 GL -6.:56

PLAN£TOCENTRI( CONIC

C3 3!.797 VHL 5.639

LNCH ATMTH LN(_H TIME

90,00 5 55 7

90.OO 21 51 ]3

100.00 7 24 36
IOO.OO 23 4 4:5

110.00 8 51 2

110.00 _3 54 49

FLIGHT TIME 194.00 ./RRIV./L C./TE SEP 19 1969

OIST./NCE 567.82O

LOL 168.25 VL 25.7:52 GAL 8.35 A?L 91.41 14_A 290.88 .SHA I17.99 ?CO .29447 INC 1.4053 Vl ?9.996

LOP 99.14 VP 36.6./0 GAP 16.38 AZP 90.50 T_L 158.79 TAP 89.67 RE./ 8:5.25 APO 152.74 v2 35.225

GP -12,02 7AL :54.:58 ZAP 167.96 £TS 269.46 7AE 132'90 £TE 191,12 ?K 167.16 £TC 14.54 CLP 179.22

CCA 15.0:5 R'/L 114.87 RAO 6568.3 VEL 12.376 PTH 2.23 VHP 10.695 DPA 12.4:5 RAP 99.0_ ECC 1.5733

L-I TIME INJ LAT INJ LCX_K; INJ RT AS(: INJ A_MTH INJ TIME PO CST TiM INJ 2 LAT INJ _ LONG

2815.12 -28.23 82.93 330.22 92.26 6 42 2 22J5.1 -27.62 74.32
4485,77 9.1:5 188.06 3./2.10 63.08 23 6 19 3885.8 5.44 181.37

2526.52 -29.71 61.62 350,14 93.43 8 6 4:5 1926.5 -28.92 52.90

4249.59 10../4 170.01 341.40 61,83 _4 15:54 3649.6 6.59 163,33

2256.11 -33.61 ,10.68 349.13 96.63 9 28:58 1656.1 -:52.3:5 31.68

4092,77 13.83 156.12 339.41 58,43 25 :5 2 :5492.8 9.56 149.63

;IFrE_NTIAL CQ_RECTION5 MIO-COURS{ EXECUTION ACCURACY

T0£-1.1897 TR./ :5.88_ TC3-3.05_0 BAU 1.2_:_'_ _T 5479.7 S_R 436.3 S_3 109.1

RCE .:5289 RRA .2494 R(3 -.0878 FAU .01273 RRT .4222 _ .4006 RIT .9340

rOE -.:5502 FRA j.0898 re3 -.3467 BSP 17816 _ 3497.1R_3 .0046 R13 .9340

_OE 1.2:543 _RA 3.8918 _C3 _.0_63 FSP -_5 _J 5482.9 _4_ 395.3 THA I .94

L./UNCH _ATE MAR 9 1969 FLIGHT TIE 196.00

HELIOCENTRIC CONIC O|STANCE 572,679
RL 148._4 LAL .OO LOL 168.25 VL 23._7 GAL 9.33 AZL 91.63 HCA 294.12 SMA 117.75 £CC .:50474

RP 107.56 LAP 1.,49 LOP 102.37 VP 36,615 G_P 17.O6 AZP 90.67 TAL 157.18 TAP 91.30 RCA 81.87

RE 2ofl.508 GL -6.91GP -11.81ZAL 51.77 ZAP 168.09 ETS 26_.44 ZA£ 132.93 ETE 190.92 Z_C 164.78

PLANETOCENTRIC CONIC
C:5 :55.966 VHL 5.997 OLA 14,02 RAL 117.48 RAO 6368°4 V_L |_.943 PTH 2.27 VHP 1i.092 DP./ 12.60

LNCH A_4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_( INJ A_,ITH INJ TIME PC) CST TIM
90.00 6 14 3h8 2810.51 -28.L_ 82.59 354.76 92.43 7 I 29 2210.5

90.00 21 52 51 45_2.54 11.16 191.91 _M6._6 63.81 23 8 44 395_,5

IOO.00 7 43 24 25211._3 -29.70 61.43 354.67 93.52 8 25 28 1924.2

100.00 2:5 6 46 4314.O5 12.49 173.70 345.87 62.62 _4 18 41 3714.1

110.00 9 B 18 LP_58.6! -33.63 40.87 354;26 96.51 9 45 56 1658.6

110.00 0 2 18 4152.44 15.93 159.46 343.g0 59,:55 I 11 31 3552.4

DIFFERENTIAL CCRRECTION$ NI0-OC_£)(£CUTION ACO_RACY

TD£-I.:5944 TRA 4._O21 TC3-2.6697 8AU J.284_ _? _474,9 _R 424,| S_3 106,7

ROE .:5399 RRA .2626 RE3 -.0724 FAU .011_4 RRT ,40_2 _ ._853 RTF .9388

FOE -.:585:5 FRA 1.1483 rE3 -.2779 B._ o 1789"? _ 3491.3 R_3 .0032 R13 .9388

BO£ 1,4:552 8RA 4.3101 8C3 2.6707 FSP -359 SGI 5477.6 S_2 _7,5 THA 1.81

ORBIT 0£TERMINATION ACCUR./CY

ST 1724.7 SR 34:5.4 SS 457.4

CRT -,5187 CRS ,5401CST -.9991

LSA 1793.4 MSA 292.0 SSA 15.5

ELl 17:54.1 £L2 292.0 ./LF 17:5.93

ARRIVAL CATE SEP _1 1969

INC 1.6303 Vl 29.996

./PO 15:5.64 v2 35.232

ETC 1:5,97 CLP 178.41

RAP 101,53 ECC 1.5919

INJ 2 L./T INJ 2 LONG
-27.59 73.98

7.55 185,09

-28.90 5?.73

8.72 166.93

-:52.:56 31.87

11.75 152.86

ORBIT DETERMINATION ACCURACY

ST 1843.7 SR :5:5:5.9 ss 479.8

CRT -.5422 CRS .5575 CST -.9993

LS_ 1913.8 MSA 279.2 SSA 14.6

ELI 1852.7 EL2 279.2 ALF 174.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69

LAUNCH 0ATE MAR 9 1969 FLIGHT TINC 198.00 ARRIVAL CATE 5EP ?3 Ig6g

HiELIEK:ENTR[C CONIC

RL 148.54 LAL ,00

RP 107.54 LAP 1.66

RC L>07.lll GL -7.38

_LANETOCENTRIC CON|C

C_ 40.906 VHL 6.396

LNCH ATMTH LNCH T|I_

90.DO 6 32 3?
90.00 ZI 54 13

I(30.00 8 0 40

I00.00 23 8 46
lAD.D0 9 24 J2

IlO.O0 0 5 39

DIFFER£NTIAL CORRIECTIONS

TOE-l.6115 TRA 4.747_ TC3-2._083 _AU 1.2628
ROE .3522 _A .2741 RC3 -.0584 FAU .01036

roe -,4203 FRA 1.2104 FC3 -,2193 88P 17929

BOE ].6495 BRA 4.7552 BC3 2.3090 FSP -352

01STANC£ 577,306

LOL 16_.25 VL 25.643 GAL 10.38 AZL 91.87 HCA ?97.35 S_A 117.52 ECC .3]607 INC 1.8669 Vl 29.996

LOP 105.6! VP 36,590 GAP 17,79 AXP 90,86 TAL 155.62 TAP 9?.98 RCA 80.37 APO 154.66 V2 ]5.238

GP -IJ.62 ZAL 49.35 ZAP I68.14 ETS 261.27 7A£ 132.94 ETE |90.72 7AC I67.41ETC J3.54 (LP 117,59

DLA 13.O7 RAL 119.89 RAO 6568.6 VEL 12.739 PTH 2.32 VHP 11.529 OPA J?.TJ RAP J03.96 £CC J.673?

L-[ TJME IN! LAT IN! LONG |NJ RT A_ _NJ A_MTH IN! T_ME PO (ST TIN IN! 2 LAT IN! Z LONG

2810.32 -28.22 82.58 359.23 92.43 7 19 27 2710.3 -27.58 73.97

4617.76 J3.09 ]95.73 3_0.98 64,67 23 ll lO 4017.8 9.57 J88.82

2526.08 -29.71 61.58 359.14 93.45 8 42 46 I926.l -28.92 52.87

4377._3 I4.43 177,}8 350.31 63.54 24 2J 43 3777.2 10.76 170.51
2264.7l -33.68 41.34 358.75 96.24 1O J 57 J664.7 -32.45 32.32

42|1.37 J7.95 162.85 348.37 60.4! I 15 50 361J.4 |3.87 J56,I0

NI0-COUR_WE EXECUTION ACCURAC_ CR_IT OETERM|NATION A(CURA(Y

_T 5464.8 ,_ 410.7 ._(a3 |04.4 5T 1951.2 ._R 324.5 SS 501.4

RRT .3656 _ .Yo82 RTT ,9439 CRT -.5627 CR$ .5727 CST -.9995

• T_ 5480._ R_3 .0027 RI3 .9439 LSA L>023,0 MSA 267.0 $SA 13.7
,T_! 5467.l ,f_2 378.8 THA | .67 ELI 195g,9 EL2 267.0 ALF 174.55

LAUN(H C)ATE MAR g 1969 FLIGHT TIN? 200.00 ARRIVAL {)ATE ._.P 25 1969

HELIOCENTRIC CONIC

RL 148.54 LAL .00 LOL 16_.25 VL

RP |07.53 LAP 1.82 LOP J08.86 VP

_C ZO8.690 GL -7.79 GP -1|.44 ZAL

PLAMETOCENTRIC CONIC

C3 46.767 _ 6.839 DLA J2._O RAL l_.ll RAD 6_68.7 VEL
LINCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT

90.00 6 48 53 2814.17 -28.23

90.00 2; 55 35 4681._W_ 14.91

200.00 8 16 28 2531.73 -29.73

i00.00 23 IO 4l 4438.98 J6.27

1]O,O0 9 38 47 L_74.|4 -33.74

Jl0.OO 0 8 47 4269.34 J9.86

DIFfEReNTIAL CGRR1ECTICN5

TDE-J.8354 TRA 5.2257 T(3-1.9712 BAU J.2328

ROE .3662 _ .2836 RE3 -.O459 FAU .OO913

r0E -,4541 FRA 1.2778 r(3 -.1691 BSP J7847

BOE 1.8716 _RA 5.2334 8C3 |.97!7 FSP -342

DISTANCE 581.91_

75.601 GAL 11.3l AZL 92.12 H_A _W)0.59 SMk 117,79 ECC .32_62 INC 2.1178 V| Z9.996
36.563 GAP 18.60 A2'P 91.08 TAL 154.12 TAP 94.71 RCA 7_.74 APO 155.83 V2 35,243

47.12 ZAP 168.11ETS 256.96 Z_JE 132.91ET£ 190.53 ZA( 160.08 ETC |3.?? CLP |76.74

12.967 PTH 2.36 VHP 12.012 DPA 12.76 RAP J06.37 ECC 1.7697
_NJ LON_ _NJ RT A_( _NJ Az'MTH _NJ TIN[ PO _ST T_M IN! 2 LAT IN! 2 LONG

82,86 3.63 92.29 7 35 47 2214,2 -27.61 74.25
199.51 355.37 65.64 23 J3 36 4081.3 II.SO J92.49

6_.00 3.54 93.23 8 58 40 I931.7 -28.97 53.28
181.04 354.72 64.57 24 24 40 _39.0 I2.72 J74.05

42.07 3.J7 95.8| lO 16 4! J674.J -32,57 33.03

166.25 35_.80 6J.59 I 19 56 3669.3 J5.9! !59.36

NI0-O3URSE EXECUTION ACCURACY OR_IT 0£TERMINATION ACCURACY

`%T 5449.5 `%R 396.4 ,SG3 102.2 ST 2043.8 SR 3|5.4 SS 522.2

RRT .3639 RRF ._496 RTF ,9490 CRT -,5797 CRS .5855 CST -.9996

Sr_ 5463.9 R23 .0028 R!3 .9490 LSA 21J7.4 MSA 255.9 SSA 12.9

`%1 545J .4 SG2 369.1 THA I .52 EL1 2052.1 EL2 255 .g ALF ! 74 ._1

LAUNCH 0ATE MAR 9 J969 FLIGHT TIM( 202,00 ARRIVAL 0ATE SEP 27 i969

HELIO(ENTRIC CONIC

RL I4_.54 LAL .00 LC_. |68.25 VL

RP |07,5J LAP 1,98 LOP !l?.I0 VP

RC 210,244 GL -8.J4 GP -II.?8 /AL

PL_NETOCENTR]C CONIC

C3 53.73_ VHL 7.33J
LNCH AZMTH LNCH T[I_

90.00 7 3 46

90.OO 21 56 56

100.00 8 30 5!

Io0.O0 23 12 32

110,OO 9 52 6

ItO.O0 0 tt 43

cIrrEgl_NtIkL CCRRI_CTIONS

TOE-_.0768 TRA 5.7319 TC3-1.6670 eAU |.|979

ROE .3815 RRA .2gO3 RC3 -.035! FAU .00795

rOE -,4912 rRA 1,3488 FC3 -.1281 BSP 17880

OOE E.IIJ6 8RA 5.7392 BC3 1.6674 FSP -336

0ISTANCE 586.?!8

?5.559 GAL 17.73 AZL 92.39 HCA 303.83 StAA !17,07 ECC .34255 INC 2.3863 VJ ?9.996

36.540 GAP !9.50 AZP 91.33 TAL !5_.69 TAP 96.52 RCA 76.97 APO 157.I7 v2 35.?_8

45.06 ZAP 167.99 ETS ?52.58 ?AE 137.85 ETE 190._4 ?AC 157.77 ETC 12.97 CLP 175.85

0LA !1.39 RAL 124.15 RA0 6568.9 V_L 13.232 PTH 2.42 VHP J?.549 OPA 12.76 RAP |08.74 ?CO !.8844

L-| TIME IN! LAT |NJ LONG _NJ RT AS( _NJ AI_4TH |N_ T[NE PO CST TIM IN! 2 LAT IN! 2 LC_G

287J.69 -28.25 83.4l 7,94 92.02 7 50 48 7271.7 -27.67 74.79

4743.02 16.6! _3.25 359.7l 66.73 23 15 59 4|43.0 J3.32 196.J2

2540.83 -29.77 62.68 7.86 92.87 9 13 12 1940.8 -29.05 53.95

4499,12 17.99 184.67 359.07 65.72 24 77 3l ]899.I I4.57 J77.56

2286.59 -33.83 43.03 7.53 95.25 lO 30 13 1686.6 -32.73 33.97

4326.12 21.66 |69.67 357.19 6_.89 I 23 49 3776.1 I7.85 162.6l

MIDoCOURS(Z EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURAC_

`%T 54_W3.8 `%R 380.9 _G3 100.0 ST 2!26.0 SR 306,t SS 54_.7

RRT .3382 RM: .3269 RTF .9542 CRT °.5972 CR5 .5996 CST -.9997

Sr_ 5444,l R_3 .0030 RI3 .9542 LSA 2_.I MSA 244 .7 SSA |?.2
•_J 5432._ _2 3_I.4 THA J.36 ELl 2134.0 EL2 ?44.6 ALF J75.02

LAUNCH DATE MAR 9 J969 FLIGHT TIN[ _04.00 ARRIVAL OATE SEP 29 |969

HELIOCENTRIC CONIC

RL 148.54 LAL .00 LOL 1_.25 VL

RP 107.50 LAP 2.!4 LOP 115.34 VP

RE 211.773 GL -B,44 GP -11.13 ZAL

PLANETO_ENTRI_ CONIC

C3 62.060 VHL 7.878

LNCH ATMTH LN(H TI_4_
90.00 7 17 14

90.00 2! 58 16

_OO.OO 8 43 53

lO0.O0 23 14 18

liD.DO !0 4 lI

J10.OO 0 J4 26

OIFFERIENTIAL C_CTICN$

TOE-2.33!I TRA 6.2757 TC3-|.}_O1 84U l.J536

ROE .3984 I_A .29_t8 RC3 -.0258 FAU ._O673
roe -.5287 FRA 1.4257 re3 -.0939 _P ]7879

80£ 2.3649 8RA 6.2826 8C3 !.3903 FSP -329

DISTANCE _.255

25.518 GAL 14.06 AZL 92.68 H(:k 307.0? S_k 116.85 ECC .35805 INC 2.6760 V! 29,996

36.516 GAP 20.49 AZP 91.6! TAL !51.34 TAP 98.40 RCA 75.0! APO 158.69 V2 35.75Z

43.!9 ZAP 167.78 ETS 24B.14 Z_E 132,74 ET£ 190,14 7AC 155.50 ETC 12.78 CLP 174.93

DLA 10.65 RAL 126.OO RAO 6569,2 VI[L !).543 PTH 2.48 VHP 13.J47 OPA |?,71 RAP ]1|.08 ECC 2.0213

• L-J TIN[ IN! L_T IN! LONG IN! RT A_. ZNJ A_tATH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG
2832.50 -28.27 84._13 12.15 91.62 8 4 27 2232.5 -27.75 75,57

4_02.71 |8.17 206.93 3.97 67.90 23 !8 J9 4L_02.7 15.02 |99.67

2553.02 -29._O 63,!1_ 12.09 92.40 9 26 26 J953.0 -29.I5 54.84

4557.43 19.59 188.27 3.35 66.96 24 30 !6 3957,4 16.30 IS!.0t

2301.76 -33,9J 44.21 11.79 94.56 JO 42 33 1701.8 -32.9! 35.1l

4381.46 23,34 !73.09 1.52 64.29 ! 27 27 378!.5 19.69 J65,86

WI0-CCURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.%T 5407.6 SAR 364.6 ,.%3 97,9 ST 2195,5 _ 297.0 SS 56_.8

RRT .3083 RRf" ._OI33 RTF .9594 CRT -.6J 39 CRS .6!36 CST -.9998

5419.8 R"Z3 .0035 R!3 .9594 LSAA?74.6 MSA ?33.7 SSA |!.5

S61 5408.7 ,%2 346.7 THA I .L;_3 ELI 2203.I EL2 233,7 ALF 175.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69,

LAUNCH 0ATE MAR 9 ]969 FLIGHT TIE 206.00 ARRIVAL OATE OCT ] 1969

HELIOC'ENTRI( CONIC

RL ]48,54 LAL .{30

RP tO7,49 LAP 2.28

RC 2|3,276 GL °8.68

PLANE TOCENTRI( CONIC

C3 72,04J VHL 8o488

LNCH ATMTH L_CH TIME

90.00 7 29 20

90.00 21 59 34

tO0,O0 8 55 36

IDO.0O 23 15 58

1]O.O0 10 15 4

=JO.OO O I6 56

OlSTANC£ 593.964

LOL 168,25 VL 25.479 GAL J5,5] AZL 92,99 PiCA 510.3D 5_A J16,65 ECC ,57fi36 INC 219915 v! 29.996

LOP 118,59 VP 36.492 GAP 21.60 AZP 91.94 TAL 150.08 TAP 100.39 RCA 72.86 APO 160.43 V2 35.255

GP -10.99 ZAL 41.49 ZAP 167.48 ETS 243,70 ZAE 132.58 ETE 189.94 ZAC 153.28 ETC 12.62 CLP 173.95

DLA 9.99 RkL 127.68 RkD 6369.4 VEL 13.907 PTH 2.54 VHP 13.816 DPA 12.62

L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZI'NTH |NJ TIE PO CST TIN

2846.23 -28.30 85.20 16.24 91.12 8 16 46 LP_46,2

4860.17 19.6I 210.33 8,14 69.15 23 _ 34 4E6O.2

2567,96 -29o84 64.69 J6,L>D 91.82 9 38 24 1968.0

4613,66 21.03 191.81 7.54 co8,27 24 32 52 4013.7
2319.31 -34.00 45.57 15.96 93.76 10 33 A3 1719.3

4435.08 24,88 176.49 -_.78 65.77 I 30 31 _35.1
OIFFERI_NTIAL (CRRECTION5

TOE-2.6OO7 TRA 6.8616 TC3-1,1398 BAU 1.0979

ROE ,4174 RRA .2934 RC3 -.0181FAU ,00543

roe -.5679 rRA I._H_J7 r(5 -.0635 8SP J7858

BOE 2.6540 BRA 6,8678 eC3 1.J400 FSP -323

MI0-r_uRS_E EXECUTIC_ ACCURACY

SGT 5_O.J _ 347.5 SG3 93.8
RRT .27_,1 _ .L_Sfl RTF .9644

S_ 5391.3"_3 ,0043 RI3 ._44

SGJ 5_l,O _ 334,2 THA !,OJ

RAP 113.37 ECC 2.1856

INJ 2 LAT INJ 2 LONG

-27.84 76,57

16.60 203.15

-29.27 55.93

17.91 184.42

-33,11 36,45

21.40 169.O8

CR_IT DETERN/NATICN ACCI._ACY

ST 2233.1 SR 288,1 SS 588.8

CRT -.6307 CRS ,6281 CST -.9998

LSA 2335.8 NSA 222,9 SSA 10.9
ELI _260.4 £L2 222.9 ALF I75.34

LAUNCH OATE M_R 9 1969 FLIGHT TIRE 208,00 ARRIVAL DATE OCT 3 1969

H_LIC_ENTRIC CONIC

RL 148,54 LAL .00
RP 107.48 LAP 2.42

RC 214.754 GL -8,89

PLANETOC6NTR|C CONIC

C3 84.079 VI_ 9.169

LNCH A2"MTH LNCH TIME

gO.DO 7 40 4
gO.O0 _ 0 48

1DO.00 96I

ZDO.DO 23 _7 32
11D.00 JO 24 43

110.DO 0 19 13

DISTANCE 597.264

LOL 168,25 VL 23.442 5AL JT.|O A2'L 93.34

LOP 121.84 VP 36.468 GAP 22,83 A2'P 92.30 TAL

GP -10.85 ZAL 39.97 ZAP |67.O6 ETS _39.29 Z_

313.54 _AA 116.43 ECC .39476 INC 3.3389 Vl :39.996

148.95 TAP 102.49 RCA 70,48 APO 162.42 V2 35.258

I._2._6 ETE 189,73 ZAC 151.11 £TC 12.50 CLP 172.92

DL_ 9,40 RAL 129.18 RAO 6569.6 VlE:L 1i.33] PTH 2.61 VHP 14.569 DPA 12.49
L-! TIN[ INJ L.AT INJ _ INJ RT AS( INJ A2MTH [NJ TIRE PO CST T|M

2B62._3 -28.3J _.39 20.J9 90.32 8 27 46 2262._
4913.10 20.gO 214.O4 1_.19 70.43 23 22 43 4313.1

2585.32 -29.87 8fl.ge _0.17 91,14 9 49 6 1985.3

4¢>67.34 22.-_ 195.27 II.62 69.63 24 35 19 4067.5

23_,95 -34.08 47.J0 J9.99 92,85 IJ 3 44 J7_8.9

4488.67 _.28 179.85 9.93 67,3| I 34 O _86.7

_IFFERENTIAL CORgl_CT|OI_ NI0-COU_ E_CUTICN ACCURACY

r0_.-2.8843 TRA 7.4_7 rC3 -.9132 8AU _.02_o6 t, GT fl_48.7 SGR 3_0.0 SG3 93.9
ROE .4386 RRA ,2_4_2 Re3 -.0JJ8 F'J_U .004D3 RR7 .23J7 _ .2_07 RTF .9693

rOE -.6083 FRA 1.6027 FC3 -.0415 BSP 17733 SGB 5358.9 R_3 ,0054 R13 ,9693

8D£ 2.917_ _RA 7.5043 8C3 .9133 F_ -314 $61 5349.3 SG2 321.0 THA ,82

RAP 115.60 £CC 2,3837
_NJ 2 LAT INJ 2 LONG

-27,94 77.75
18.04 206.53

-29.40 57 ,ZJ

19.39 187,74

-33.3J 37.94

22.97 172.25

ORBIT DETERNINATION ACCURACY

51" 2298.0 _R 279.5 SS 613.|

CRT -,6476 CR5 .6428 CST o,9998

LSA 2385.3 NSA 212.5 SSA 10.3

ELI 2_05,2 EL2 212.3 ALF 175.46

LAUNCH 0ATE MAR 9 1969 FLIGHT TIN[ 210.00 ARRIVAL DATE OCT 5 ]969

HELIC_[NTRI( CONIC O_STAN.CE 600.054

RL 148.54 LAL ,DO LOL 168.25 VL 25.406 GAL 18.87 AZL 93.73 HCA

RP 107.48 LAP 2.55 LOP 125.09 VP _6.445 GAP 24.26 AZP 92.72 TAL

RC 216.204 GL -9,05 GP -10.73 ZAL 58.63 ZAP 166,55 ETS 234.95 ZAE

PLA_TOCENTRI( CONIC

C_ 98.694 VHL 9.934 _LA 8.88 RAL 130,_O RA0 6569.9 VEL 14.834 PTH

316.78 S#4A 116,27 ECC .41658 _NC 3.7259 v! 29.996

147.95 TAP 104,73 RCA 67,83 APO 164.70 v2 55.259

132.06 ErE 189,51 ?AC 149.02 ETC 12.41 CLP 171.82

LNCH AZMTH LNCH TIN] L-I T_NE INJ LAT INJ LONG INJ RT AS(:

90.00 7 49 27 2881.08 -28.32 87.75 23.98

go,DO 22 J 57 4967,J8 22.03 2J7.43 J6.09

IDO.OO 9 15 7 2604.77 -29.89 67.43 23.98

IDO.DO 23 18 58 4718.72 23.54 198.62 15.54

110.O0 10 33 13 236O.36 -34,14 48.77 23.88

110.OO 0 21 17 4535,89 27.53 J83.J3 13.93

0IFFERENTIAL CORRECTIONS MI0-CO,_SlE EXECUTION ACCURACY

TOE-3.1926 TRA 8.1846 TC3 -,7132 8AU .94|0 SGT 53|2.6 _ 312.1 _G3 92.0

ROE ,4623 RRA .2768 RE3 -.DO69 FAU .00_52 RRT .181_ Rmr .1835 RTF .9739

F_E -.6528 FRA 1.7042 FC3 -.022I BSP 17729 _ 532J.8 R23 .0066 RJ3 .9739

BOE 3,2259 BRA 8.1893 8C3 ,7132 FSP -309 $61 5312.9 SG2 _O6,9 THA .61

2,68 VHP 13.422 OPA 12,33 RAP 117.76 ECC 2,624Z

INJ A_ITH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

89.84 8 37 28 2281.1 -28,04 79.10

71.77 23 24 44 4387.2 19.35 209.80

90.38 9 58 32 2004.8 -29,52 58.64

71.02 24 37 37 4118.7 2_.73 190.95

91.87 11 12 33 1760.4 -33.50 59.59
r_.89 I 36 53 3933.9 24.41 175.35

ORBIT 0[TERI41NATTON ACCURACY

ST 2333.8 SR 271.0 SS 640.1
ERr -.6664 CRS ,6599 CST -.9998

LSA 2426.7 NSA _Ol.7 SSA 9.6

ELI 2340.8 EL2 201.5 ALF 175.54

LAUNCH 0A rE HAR 9 I _69 FLIGHT TIRE 212.DO ARkrV_L 0ArE OCT 7 1969

HELIOCENTRIC CONIC

RL 148.34 LAL .DO

IO7,47 LAP 2.6?

RC 217,629 GL -9,17
P_ANETOCENTRZC CONIC

C3 116.570 VHL 10.797

LNCH AZ'NTH LNCH TIRE

90.DO 7 57 Z6

90,00 22 3 1

IDO,DO 9 2_ 52

JDO.DO 23 20 16

110,OO 10 40 27

110,00 0 23 7

OI$TANCE 602.201

LOL 1r_,25 VL 25.372 GAL _0.83 AZL 94.16 HCA 3_.01 ._k 116.09 ECC .44121

LOP 1L_8.34 VP 36.4_6AP 25,86 AZP 93.19 TAL 147.13 T_P 107.14 RCA 64.87

GP -10.61 ZAL 37.49 ZAP 165.B_ ETS 230,66 ZAIE 1_1.68 £T£ 189.27 ZAC J47.00

0LA 8.4A RAL 131.64 RA0 6570.2 EL 15.424 PTH 2.76 VHP J6.39! 0PA 12,14

L-I T|NE |NJ LAT ZNJ _ _NJ RT A_. INJ A2'NTH |NJ TIt4_. PO C57 TIN

L:_JOI;61 -28.50 89.2_ 27,57 89.09 8 45 48 2301,6

5016.01 23.05 2_0.66 19,79 73.08 23 26 37 4416.0

2626.06 -29.89 69.01 27.59 89.54 10 6 38 2026.1

4786.80 24.57 201.82 19.27 72.4J 24 39 43 4166.8

2_3.29 -34.17 50.56 27.38 90.81 11 20 10 1783,3

4582.54 28,63 186.30 17,75 70.47 1 39 29 3982.3

I)4([4.1624 Vl 29.996

APO 161.32 V2 35.260

ETC I2,34 CLP 17D.63

0IFFERENTIAL CORRI_CT|ONS

T_E-3.5230 TRA 8.9326 TO3 -.5350 8AU .83_

ROE ,4893 RRA .2382 RC3 -.(X]33 FAU .D0078

FOE -,7006 FRA 1.8172 re3 -,0038 B,SP 17672

BO£ 3.556P t_A 8.9363 8¢3 .5350 FS,P -303

NI0-C.CUR_ E_ECUT_ON ACCURACY

SC.7 5272.J SGR 2_.4 S63 90,2

RRT .1201 RRF .1256 RTF .9782

52_.3 R23 ,0078 R13 ,978_
SGI 5Z12.2 sG2 292.2 THA ,39

RAP 119.82 [CC 2.9185

INJ 2 LAT INJ 2 LONG

-28,13 P0,59

20.52 212.90

-29.63 60.21

21.93 194._t

-33.68 41.35

25.70 178.55

CRBIT 0_T_RMINATION ACCURACY

ST 2358.7 SR 263.0 55 669.9

CRT -.6864 CRS .6784 CST -,9998

LSA 2458.6 MS_ 191,0 $5A 9.l

_L1 2365.6 EL2 190.7 ALF 175.60

2166



JPL TM 33-99 EARTH--VENUSTRAJECTORIES4VOL. 4. 1968-69

LAUNCH CAT[ MAR 9 1969

HELZO(ENTRrC CCtNZC

RL ]48.54 LAL .00

RP ]07.47 LAP 2.79

RC 219.026 GL -9.26

PLANETO_ENTRJ( CONTC

C3 138.622 VHL ]1,774

LNC.H AZHTH LNCH TINE

90.00 8 3 58

90.00 22 3 59

10_.00 9 29 13

100.00 23 21 25

130.O0 I0 46 22

110.00 0 24 41

FLIGHT TIN[ 214.00 ARRIVAL OATE OCT 9 1969

DISTANCE 603.527

LOt. 168.25 VL 25.341 GAL 23.03 4?L 94.66 PICA

LOP 131,59 VP 36,401 GAP 27.69 A2P 93,74 7AL

GP -10,50 24L 36,54 ?AP 165.08 ETS 226.48 ?AK

323,25 SNA 115.93 ECC .46910 INC 4.6620 Vl 29.996

146,52 TAP 109.77 RCA 61.55 4PO 170.32 V2 35.261

131,18 ETE 189.01 24C 145.09 £TC 12.50 CLP 169.33

OLA 8.09 RAL 132.58 RAO 6570.5 VEL 16.123 PTH 2.84 VHP

L-Z T|I4E ZNJ LAT INJ LONG INJ R7 ASC INJ AZMTH INJ 711,_

2923.9Q -28.27 90.88 ]10.95 88.27 8 52 42

5061.15 23.91 22_.69 23.24 74._6 23 28 20

2648.95 °29.86 70.71 30.98 88.65 I0 13 22

4811.33 25,45 204,84 22.76 73.76 24 41 36

2407.49 -34.18 52.45 31.05 89.69 11 26 30

4625.55 29.57 189.31 21.33 72.02 I 41 46
01rRER_NTIAL CORRECTI(_S NI0-_Si[ EI_(UTION ACCURACY

TD6-3.8784 TRA 9.7502 TC3 -.3776 BAU .6997 SGT 5226,9 SGR 277,3 _i,G3 88,4
ROE .5201RRA .2304 R(3 -,0009 r*LP,0OI25 RRT ,046| _ ,0544 RTF .9822

rOE -,7527 FRA 1.9437 re3 .0078 8SP 17608 S(_ 5234.2 RZ3 .0090 R13 .9822

BOE 3.9131 _RA 9.7329 BE3 .3776 FSP -298 SG| 3L_G.9 _2 2"r?.o THA ,14

17.501 0PA 11.95 RAP 121.78 ECC 3.2814

PO CST TIN INJ 2 LAT ZNJ 2 LONG

2323.9 -28.21 82.22

4461.1 21.54 215.82

2048.9 -29.73 61.91

4211.3 22.98 196.91

1807.5 -33.B5 43.22

4025.6 26.83 161.19

CR81T D£T[RNINATION ACCURACY

ST 2372,8 SR 255.4 sS 703.3

CRT -,7078 CRS .6986 CST -.9998

L_A 2481.4 NSA 180.3 SSA 8.5

EL! 2379.7 EL2 179.9 *LF 175.62

LAUNC_ DATE MAR 9 1969 FLI_T TINE 216.00 ARRIVAL OATE OCT JJ 1969

H[LZGCENTR[C CONZC O;_TANCE _5._2
RL 148.54 LAL .00 LGL 168.25 VL 25.313 G*L 25.52 ,21. 95.24 PiCA 326.48 SMA 115.79 ECC .50077 INC 5.2434 Vl 29.996

RP 107.47 LAP 2.89 LOP 134.84 VP _._8| GAP _.79 AZPP 94.37 TAL |46.17 TAP 112.6, RE* 57.81 APO J75.77 v2 35.260

RC 22"0.396 OL -9.32 GP -10.38 2AL 35.81ZAP |64,11ET$ _.42 Z_ 130.56 £T_ 1_,72_7AC 143.30 ETC 12.28 CLP 167.91

PLANETOCENTRIC CONIC

C3 166.075 VHL. 12.887 0LA 7.82 RAL 153.50 RAO 65"?0.8 VEL 16.953 PTH 2.92 VHP 18,778 0PA |1.74 RAP 123.60 ECC 3.733_
LNCH *2'MTH LNCH TJNE L-I T|NE INJ LAT INJ LONG ZNJ RT A_ JNJ A2'MTH INJ T_N_ _ C$T 7IN ZNJ 2 LAT |NJ Z LONG

gO.O0 8 8 56 2947.80 °28.21 92.63 34.02 87.40 8 58 4 2347.8 -28.27 83.96
90,00 2"2 4 48 5102.05 24.63 226.47 _.40 ?5.58 23 29 50 4502.0 22.41 218.50

100.00 9 34 2 2673.29 -_.81 7_.52 34,J0 87.70 10 18 36 2073.3 -29.81 63.71

I{30,OO 23 22 22 4851,79 26,19 207.61 25,95 75,05 24 43 14 4251,8 23,88 199.58

110,130 10 50 53 2432,81 -_4,15 54,45 34,27 88,52 11 31 26 1832,8 -33.98 45.19

1|O,00 0 25 57 4665.04 30.37 |92.11 24.61 73,_0 J 43 42 4065.0 27.81 183.85

0IFFERiENTIAL CC_R_.CTION$ MIO-(OJRS( EXECUTION *CCt,_ACY CIR_IT 0ETER$41NATION ACCURACY

TOE-4,2572 TRAJO.6_04 T(3 -,2_ 8AU ,52_O _GT 5177,3 SGR 261,6 SG3 86.8 ST 2374,6 SR 248,5 SS 740.6

ROE .5558 _A .1913 RC3 ,0004 RAU.-.O0375 RRT -.0428 RRF -.0321 RTF .9857 CRT -.7_02 CR$ .7200 (ST -.9998

r0E -,8091 FRA 2.0871 FC5 ,0195 8SP 17424 S_ 5183.9 R_3 -.0J02 RI_ -.9857 LSA 2494.0 N5A 169.9 5SA 7.9

80E 4.2933 _R,10.6521 8(3 .2_3 FSP -291 $61 5177.3 S¢,2 _6J .4 THA 179.88 ELI 2381.6 EL2 169.3 *LF 175.61

LAUNCH OAT[ NAR 9 1969 FLIGHT TII_ 218.00 ARRIVAL CATE OCT 13 1969

HELIC_ENTR|( CONIC

RL 148.54 LAL .00

RP 107.48 LAP 2.99

RC 221,738 GL -9.35

PLANE TC_ENTR]C CONIC

C3 Z00.59_ VHL 14.163

LNCH AZNTH LNCH T[M_

90.00 8 12 I0

90.00 22 5 27

1OO.OO 9 37 11

I_O.OO 23 23 7

]10.00 10 53 50
110.00 0 26 53

DIFFE_NTIAL CORR[(T_ONS

TOE-4.6706 TRA11.6318 TC3 -.!182 8AU .3170

ROE .5976 RRA .1380 RC3 .0006 FAU-.OO678
FOE -.8727 FRA 2.2480 VC3 .0293 8SP 17339

_£ 4,7086 EIR*11,6327 8C3 .1182 FSP -286

OISTANCE 602.715

LC_ J68.25 VL 25.288 GAL 28.56 AZL 95.93 HCA 329.71 SN4 115.66 £CC .53680 |NC 5.9329 V! 29.996

LOP 138.09 VP _6._62 GAP 32.24 AZP 95.15 TAL 146,t3 TAP 11_.84 RCA 53.58 APO 177.75 v2 35,259

GP -10.26 24L 35.32 2AP J62.96 ETS 218.48 ?AE 129,77 ETE 188.40 ZAC 141.67 ETC 12.29 CLP 166.32

OLA 7.66 RAL 133,79 RA0 6571.1 VEL 17.942 PTH 3.00 VHP _0.258 0PA 11.56 RAP 125.26 ECC 4,3012

L-I TIN[ INJ L*T INJ LONG INJ RT A,_ _NJ 4214TH INJ TIN[ PC) CST TIN |NJ 2 LAT INJ 2 LONG

2973.27 -28.11 94.49 _6.79 86.47 9 I 4_ 237_.5 -2S.31 85,83

51_I.09 25.22 228.94 29,19 76.68 23 31 5 4538.1 23.14 220.89

2699.03 -29.73 74.43 36.g0 86.?0 I0 22 10 2099.0 -29.87 65,62

4887.56 26.79 210.10 28,77 76.22 24 44 34 4287.6 24.63 201.97

2459.15 -_4.09 56.48 37.17 87.31 11 34 50 1859.2 -34.09 47.24

4700.210 51.02 194.64 27.52 74,87 1 45 13 4100.2 28.64 186._5

NID-CO.MSE E_CUTICIq *CCURAC_ CRSIT DETERge]NATION ACCURAC_

S_T 5121.0 _ 248.2 ,S_3 85.2 ST 2366.2 SR 242.3 SS 783.6

RRT -.1493 _ -.|3_ RTF ._8 CRT -.7546 CRS .7438 CST -.9998

S_ 5127.0 R23 -.0112 R13 -.9888 LSA 2499.3 NSA 159,4 5SA 7.3

$61 5121.1 _2 245.4 THJ 179.58 ELl 2373.3 EL2 158.5 _LF 175.56

LAUNCH 0A T£ M*R 9 1 _9 FLIGHT TIME _'Z_.00 ARriVAL 0ATE OCT 15 1969

H_L |OCENTRIC CONIC

RL 148,54 LAL .00

RP 107.48 LAP 3.08

RC 223.054 6L -9.34

PLANETOCENTR[C CONIC

C3 _44.431 VHL 15.634 0L*

LNCH A2'NTH LNCH TIM[ L-I TIME INJ LAT
90.00 8 13 26 30(_.58 -_7.99

90,00 22 5 55 51G8.55 25.68

_00.00 9 58 2_ 2726.23 -29.rd3

lO0.O0 23 23 36 4917.93 27.27

]I0,00 10 55 2 2486,54 -33.98

]10.00 0 27 26 47_0.39 31.54

DIFFEReNTiAL CCRI_CTION$

TOE-5.1128 TRAI2,_ T(_ -.O145 _AU ,0474

ROE ,6470 RR* .0672 RC3 -,OO02 FAU-,01064

FOE -,9432 FRA 2,4_07 re3 .0377 8SP 17219

SO£ 5.1536 _k_AJ2,7064 8(3 .0145 KSP -282

0I$TAN_E 599.858

LOL 168.25 VL 25.268 G*L 31.61 421. 96,77 _ 332.93 SM*
LCP 141.34 VP 58.546 GAP 35.10 A2'P _.03 T*L 146.49 T*P

GP -10.13 2AL 35.10 2*P 161.58 ETS 214.67 2AIE 128.79 ETK

115.56 £CC .57780 INC 6.7696 v! 29.996

119.42 RCA 48.79 4PO 182.33 V2 35.257

188.04 2.C 140,24 ETC 12.33 CLP 164.53

7.60 RAL 134.01RAO 6571.4 VIEL 19.124 PTH 3.O9 VHP 21.982 0PA 11.40 RAP 126.73 EcC

INJ lONG INJ RT A,9_ _NJ A2)4TH INJ TII4E PO CST T]M ]NJ 2 LAT INJ
96.46 39.210 85.49 9 3 27

231,O5 31.54 :77,65 23 32 3

76.*4 39.3* 85.65 10 25 52

212.23 31.}5 77.25 24 45 34

58,61 39.72 86,05 11 56 28

196.84 29.99 76.08 1 46 16

NIO-CCUR_ £_CUTICN _CCURAC_

SG7 50_7.8 SGR 258,4 SG_ 83,8

R_T -,2717 I_ -.2582 RT¢ .99_4 CRT -.7799 CRS

,S_ _063.5 R_3 -.0121 RI3 -,9914 LS* 2494,9 MSA

•_I _058.5 ,_2 _2_'4 THA 179.26 ELl 2351 .9 EL2

5.0227

2 LONG

2400.4 -28.32 87.81
456_.6 23.73 222.95

2126.2 -29.89 67.65

4317.9 25.24 204.02

1886,5 -34.16 49,37

41_0.4 29.30 188.35

ORBIT OETERNINATION ACCURACY

ST 2344.6 SR 237.2 55 832.6

• 7688 CST -.9998

149.1 5SA 6.8

148,0 ALV 175.47

=
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 4, 1968-691

LAUNCH 0AT{ NAR 10 t969 fLIGHT TZNE 70.00 ARRIVAL OAT[ NAY 19 1969

P_L]OCENTR]C CONIC

Rt. 146.58 LAI. .DO

RP 108.70 LAP -.40

RC 70.456 GL -l.4_

PLANETO_.[NTR|C CONIC

C3 60.$71 VHL 7.783 OLA

LN_H A2_4TH LNCH T|NE L-I TIN[ INJ LAT

90.00 O 25 3 2461.76 -24._)

90.00 12 9 44 5161.67 25,58

100.00 I 45 59 82_.73 -26.06

10O.00 13 3! _:) 4897.94 26._

110.00 2 53 16 1990.|| -_9.7_

nO.OO 14 40 42 4681.3J 30,68

0 IF'FER[NT | AL _CTION5

TO£ *.2483 TRA -._7_ TC3 .055_ gAU ._4_

ROE -.317Z K_A .4303 RC3 .246S FAU .0_36

roE-1,0297 rRA-I .0655 FC3-1,2343 OSP 1LP'Z5

8O[ .4OZS 8RA .71g0 0C3 .E526 rSP -543

O| STANCE 205 .P59

LOL 169.25 VL zg.z_O GAL -14.15 ATL 90.40 HCA 95.84 SMA

LCP 263.09 VP )8.894 GAP -3.81 AZP 89.97 TAL 246.79 TAP

GP _5.79 ZAL 168.09 ZAP 58.53 ETS 345.27 Zb,E 153.92 ETE

142.84 ECC .24754 INC .3965 V] ?9.988

340.63 RCA 107.48 APO 118.19 v? 34.86?

64.73 ZAC 111.73 £TC 153.37 CLP -54.56

-.gO RAL 1.56 RA0 6569.1 V[L 13,4B8 PTH 2.47 VHP 5.Z86 0PA 32.0P RAP 15.91 EC( ].9968

|NJ LON_ INJ RT AS( INJ A2_4TH |NJ TIN[ PO CST TIM ZNJ 2 LAT INJ 2 LONG

57.77 24|.B] 104.3J ! 6 5 1861.8 -22.49 49.79

230,_ 242.57 77.43 13 35 45 4561.7 23.60 272.47

38.17 241.43 105.18 2 22 40 1600.7 -23.73 30.16

210.83 24_.21 76.57 14 53 7 4297.9 24.84 _02.67

Z0.9_ 240.20 107.66 3 26 26 1390.1 -27.05 12.81

193.27 R4J,JO 74.13 J5 5B 43 40_J.3 29.20 184.95

MI0-OOURSlE EXIECUTIONACCURACY ORBIT 0£TERf4IN_TION ACCURAC_

t_GT 4_.8 S6R 549.6 t_3 190.9 ST 222.7 SR 252.4 SS 363.5

RRT -,_74 _ -,_59 R1T ,2949 CRT ,5447 CRS -,7666 CST -,9498

Sr_B 72_.0 RZ3 .1079 RI3 -.6734 LSA 464.9 MSA 169.7 SSA 2I.Z

_1 576.9 _2 435.8 THA 117.64 ELI 296.7 [L2 158.B ALF 51.47

LAUNO4 OAT? _AR 10 J969 FLZGHT TINE 72.00 ARRfVAL OAT_. NAY 2J 1969

H[L IO_[NTRI( Ct_II C

I Ill. 58 LAL .00
RP 108.73 LAP -.58

RC 72.672 GL -2.16

PLAN_ TC(£NTRIC CONIC

(3 J_.3_ _ 7._7

LN04 AZNTH LN_H TIME

gO.OO 0 31 0

_0.00 12 5 _7

100.OO I 51 37
JOO.DO J3 27 #2

110.00 2 5_ 10

110.00 14 57

O|$T/_CE Z1_.417

LOL 169.25 VL _J.283 5AL -13._ 42_ _.5_ _ 97.0! SMA 142.89 ECC .244g0 [NC .5860 Vl 29.988

LOP 26_.26 VP 3_._9 GAP -_.|4 42_ _9._3 TAL 246.92 TAP 34_.93 RCA 107.89 AFO 177.88 V2 34.853

GP _7.D3 l_q. J68.04 ,TAP 6_.16 ETS 347.45 Z_ 153.61EE 72.28 ZAC 109.7J _7C J_4.00 CLP -59.55

OLA -1._8 R_L 1.79 RAO _5_.| V_L 1_.445 PTH _.46 W,IP 5.0_10P_ 3_.43 RAP 13.53 £CC i.9ff5
L-I TZNE INJ LAT INJ LONG INJ RT AS_ _NJ A_TH _NJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

2435.97 -24.25 _S.0! 24_.46 105.08 I 11 36 i836.0 -21.95 48.10

5177.95 25.62 233.71 242.74 77,95 1_ 31 55 4577.9 23.90 223.57

2175,93 -25.61 36.47 24J.04 105.97 2 27 53 1575.9 -_3.17 28.5?

49J3.L_D _7.20 _JJ.90 24_.40 77.09 j4 49 35 4313.2 25.J5 203.70
1967.60 -29.28 19.38 239.76 108.49 3 30 56 1367.6 -26.47 11.32

4694.31 30.9_ 194.21 24l._3 74.64 15 55 52 4094.3 28.50 185.84

CRBIT OETERt41NATION ACCURACY

ST 244.7 S_ 237.1SS 3_8.B

CRT ,Silo CR$ %7470 CST -.9484

LSA 487.0 MSA 172.1 SSk 21.2

£L1 296.4 £L2 16_.0 ALF 43,2_

OIFgE_NTIAL CORRECTIONS

TOE -.2712 TRA °.6212 re3 .0l@'_ 0_ .2179

ROE -,2896 RRA .44JS RC3 ,2737 FAU ,09193

gDEo1.1373 FRA-I.I_ FC3-1.3399 8SP J_

_O£ .396_ 8RA .7683 PC3 ._744 FSP -5_7

HID-r,,OUR_E EXECUTION ACCURACY

_T _04,9 _G¢ 576.5 SG3 205,8

RRT -.3_3 RRF -.?0J5 RTg .4113

7_B.4 _3 .1239 RJ3 °.7164

,S_J 630.1 .sr,,Z 43_.2 fHA |24.OI

LAUNCH 0ATE MAR 10 1969 gLIC#IT TIME 74.00 ARRIVAL C_TE HAY _3 ]969

HEL|OCENTR|C CONIC

RL 148.58 LAL .0_

RP 108.76 LAP -.77

RE 74,919 GL -2.90

PLAN[TOC_NTR|C CONIC

C3 58.283 VHL 7.634

LNCH ATMTH LN_H TII_
90.00 O 37 13

90.00 12 I 52

100.00 1 57 30

100.00 13 24 16

_10.00 3 3 21

_;O.DO 14 34 55

0IST_NCE 2JP.930

LOt. 169.75 VL 29.281 GAL -13.84 AlL 90.78 PICA |00.lP SI4k 142.85 £CC .24747 INC .7780 v! 29.9PP

LOP 269.43 vP 38.8?8 GAP °2.5| AZP 89.86 7AL 246.91 TAP 34?.09 RC_ f08.22 _PO 177.48 v? 34,844

GP 78.74 ZAL 167.87 lAP 67.85 [?S 349.71ZA£ 152.97 ETE 79.97 ZAC 107.63 ETC 154,73 CLP -64.66

OLA -_.25 RAL _.I0 Rk0 6569.1VEL t3.403 PTH 2.45 VHP 4.932 OPA 32.70 R4P ||.06

L-I TI_ |NJ LAT IN| LONG |NJ RT A._ INJ A_4TH _NJ T_ME PO CST T|M |NJ 2 LAT
2410.5_ -23.79 54.29 241,18 105.83 I 17 23 18lO.6 -21.39

5194.10 26.04 232.84 243.OO 78.47 13 28 26 4594.I 74.19

2151.54 -25.14 34.8l 240.75 106.72 2 33 22 1551.5 -22.61

492L35 27.42 212,97 242.67 77.61 14 46 24 4328.3 ?5.44
1945.44 -28.79 11.84 239.42 109.28 3 35 46 1345.4 -25.89

4?07.22 31.15 195.15 24J,64 75.15 13 53 22 4JO7.2 28.79
OI_gERENTIAL CORRI[C T IONS

TO£ -._OOT rRA -.6726 rC3 -,O_36 8AU ._350

-.2612 RRA .4500 RC3 ._007 FAU .0967!

909-1.2379 KRA-J.1621 FC3-1.4365 BSP 15_

_E .3983 BRA ,8093 BC3 3016 FSP -641

NI0-COURS4E EXECUTION ACCURACY

RgT -.4279 RRF -.7323 R1T .51_6
SGB 819.1 R23 .1344 R13 -.7548

Sr,,l 693.7 _2 435.5 THA 1_.46

ECC 1.9597

INJ ? LONG
46.44

?_4.66
26.93

204.73

9.86

186.73

ORBIT 0ETERNINAT[ON ACCURACY

sr Z7_.8 SR 221,I SS 412.3

CRT .4800 CRS -.7779 CST °.94_3
LSA 517.| MSA 173.4 SSA 21.3

ELI 304,7 EL2 173,1 AL_ 33.79

LAUN(H 0AT£ MAR 10 1969 gL|_4T TIME 76.O0 ARriVAL CATE N_Y 25 _969

I._LIC_ENTRIC CONIC

I_. |49.58 LAL ,00

RiP 108.78 LAP -.95
RC 77.194 GL -3.66

PLANETCK_ENTR_C CONIC

C3 57._14 _ 7.564
LNCH A2_TH LNCH TIME

90.O0 O 43 43

gO.00 11 58 Z6

100.00 2 3 41

JO0.DO 13 21 8

II0.OO 3 8 49

tlO.OO 14 32 31

0ISTANCE 2_5.39_

LOL 169.25 VL _9._69 GAL -13.69 AZI. 90.97 PICA 103.34 S_A 142.74 Ecc .24006 INC .9737

LOP 272,59 VP _8.86| GAP -|.9| A2'P 89,78 TAL 246.77 TAP 3f>0,11 RCA 108.47 APO 177.00

GP 29.40 ZAL J67,59 2AP 7_.54 ET5 35_,04 Z,&E 151,99 [TE _7,53 Z4C 105.52 £TC J55.56

OLA o2._ RAL 2.48 RAO 65_.0 V_L 13.363 PTH 2.44 VMP 4.808 OP4 32.89 RAP 8.55

L-; T|ME |NJ L_T |NJ LCNG |NJ RT ASC |NJ 4214TH |NJ T_ME PO CST T|M |NJ 2 LAT

2385.29 -23.31 5E.59 241.01 106.55 1 23 Z8 1785.3 -20.82
5210.29 26.26 233.g_ Z43.34 79.00 13 25 17 4610,3 ?4.48

2127.29 -24.66 33.17 240.56 107.46 2 39 9 1527.3 -22.04

4943.53 27.64 2J4,O4 243.03 78.13 14 43 32 4343.5 25.72

1923.43 -_9,29 16._ 239.19 I|0.05 3 40 52 1323.4 -25,29

4720.16 31.37 19_,0_ 242.03 75.67 15 51 If 4120.2 2g,08

OIFFE_t_NTIAL CORRECTION_

TDE -.3356 TRA -,7292 TC3 -.0719 BAU ._565

ROE -.2312 RRA .4555 RC3 .3275 FAU .I0078

rOE-l.3339 FRA-J.1805 rc3-1.5249 B_4= 1841

_0£ .4075 8RA .85_0 B(3 .3353 FSP o686

MID-COLM_ EXI[CUTION ACCURACY

SGT 617,7 S_ 628.9 SG3 231 .I

R_T -.5154 RRF -.7594 RTF .6087

98|.5 R23 .|4j3 R|3 -.TBBO

5_J 767.4 _ 433,8 THA |34.OO

Vl 29.988

v2 34.835

CLP -69,_5

CCC 1.9416

;NJ ? LONG
44.81

?25.76

?5.35

205.77

B.43

167.63

ORBIT 0ET£RNZNATION ACCURACY

ST 303.5 SR 204.0 SS 435.5

CRT .4408 CRS -.6914 CST -.9490

LSA 541.2 NSA 173.3 SSA 21.3

£L1 322,5 CL2 ;72,3 ALr 23.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69

LAUNCH bATE MAR 10 1969 FLIGHT TIME 78.00 ARRIVAL CATE MAY 27 1969

H[LI_XENTR[C CONIC

RL 148.58 LAL ,00

RP 1_8.81 LAP -I.13

RE 79.493 GL -4.46

PLANE TO(ENTRIC CONIC

C3 56.Z82 VHL ,7.495

LNCH AZMTH LNCH TIME

_].00 0 50 32

90.DD lI 55 15

100.00 2 I0 12

IO0.00 13 18 17

liD.DO 3 14 36

llO.OO J4 3(] 22

01STANCE Z31.822

LOL 169.25 VL 29.248 GAL -13.55 A?L 91.17 HCA i06.51 5HA 142.56 ECC ,23781

LOP 275.76 VP 38.839 GAP -J.34 AlP 89.67 TAL 246.50 TAP 353.01 RCA 108.65

GP 30.51 ?AL 167.19 ZAP 77.18 ETS 354.45 IAE 150.69 ETE 94,72 IAC 103.44

CLA -3.59 RAL 2.94 RA0 6569.0 VEL 13.324 PTH 2,44 VHP 4,717 OPA 33.01

L-I TIM_ INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO (ST TIM

2359.95 -22.81 50.91 240.93 107.25 I 29 52 1759.9

5226,70 26.47 235.13 243.77 79,55 13 22 22 4626.7

2102.96 -24.15 31.54 240.46 J08,17 2 45 15 1503.0

4958.92 27.fl5 215.14 243.47 78.67 14 40 56 4358.9

1901.37 -27.76 14.82 239.04 110.80 3 46 17 1301.4

4733.28 31.59 197.05 242.51 76.20 15 49 15 4133.3

CIFFERENTIAL CORRECTIONS

TeE -.3768 TRA -.7877 TC3 -.1258 BAU .2816

RIDE -.2004 RRA .4570 RC3 .3531 FAU .103_3

FCE-I.4200 FRA-I.1971 FC3-1.6000 BS@ 2119

6OE .426B BRA .9106 BC3 .3749 rsP -726

INC 1.1745 Vl 29,988

ADO 176,46 V2 34.827

ETC 156.44 6LP -75.08

RAP 6,06 ECC 1.9246

INJ 2 LAT INJ _ LONG

-20.23 43.18

24,75 226.88

-21.44 23.79

26.00 206.82

-24.68 7.01

29.37 188.55

ORBIT DETERMINATION ACCURACY

ST 340.2 SR 186.4 SS 457.3

CRT .3947 CRS -.6515 CST -.9505

LSA 574.1 MSA 172.1 SSA 21.2

ELI 350.5 EL2 166.3 ALF 15.86

MIC-COURSE EXECUTION ACCURACY

S(,T 694.6 5_R 652.8 St,,3 240.9 "

RRT -.5886 _ -.7826 RTF .6808

S(,B 953.2 R"d3 .1470 RI3 -.8155

S(,I 850.1 $62 431.2 THA 138.01

LAUNCH CATE MAR 10 1969 FLIGHT TIME BO.O0 ARRIVAL GATE MAY 29 1969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108,83 LAP -1.30

RC 81.813 GL -5.30
PLANETOCENTRIC CONIC

C3 55.180 VHL 7.428
LNO-I AZMTM LN_H TIME

90.00 O 57 46

90.00 II 52 16

1130.O0 2 17 6

lO0,OO 13 15 37

liD.DO 3 _ 45

llO.OO 14 28 27

DISTANCE 23_.203

LOL 169.25 VL 29.221 GAL-13.40 AZL 91.38 H(:A 109.67 5MA

L(::_ 278.92 VP 38.811 GAP -._I0 AZP 89,54 TAL 246.I2 TAP

GP 31.56 ZAL 166.69 ZAP 81.73 ETS 356.94 ZAE 149.09 ETE

142.31ECC .23564

355.79 RCA IOH.78

101.37 ZAC I01.41

0LA -4.Z7 RAL 3.47 RA0 6569.0 VEL I3.287 PTH 2.43 VHP 4.657 CPA 33.09

L-| TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2334.27 -22.28 49.21 240.94 107.9( I 36 40 1734.3

5243.52 26.67 236.32 244.28 80.11 13 19 40 4643.5

_78.33 -23.62 29.91 240.45 108.88 2 51 44 1478.3

4974.69 25,05 216.27 243.99 79.23 14 38 32 4374.7

1879.05 -27.21 13.32 238.99 111.53 3 52 4 1279.1

4746.73 3i,80 198.04 243.07 76.75 15 47 34 4146.7
OlFFERIENTIAL CORRECTIONS

TOE -.4246 TRA -.8500 TC3 -.1849 BAU .3094

ROE -.1702 RRA .4536 RC3 .3765 rAU .10561

FOE-1.4904 FR4-I.1840 FC3-1.6569 BSP 2416

80E ,4574 BRA .9635 BC3 ,4194 r_ -749

MID-COURSE EXECUTION ACCURACY

5Gf 784.2 SGR 673.2 SG3 247.7

RRT -.6466 RRF -,P_}I7 RTF .73ei

S6B 1033.5 R"d3 .|526 g13 -.8372

561 940.7 SG2 428.1 THA 141,67

INC 1.3819 Vl 29.988

APO 175.84 v2 34._20

ETC 157.35 CLP -80.2_

RAP 3.63 ECC 1.9081

INJ 2 LAT INJ 2 LL'_G

-19.62 41,55

25.03 228.04

-20.82 22.22
26.28 207.91

-24.04 5.59

29.65 189,49

ORBIT OETERMINATION ACCURACY

ST 382.4 SR 169.1 SS 416,5

CRT ,3417 ORS -.6030 CST -.9524

LSA 610.4 MSA 169.7 SSA Z1.2

EL1 387,6 EL2 156.8 ALF 10.29

LAUNCH GATE MAR 10 1969 FLIGHT TIME H2.0(] ARRIVAL CArE MAY 31 1969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP I08.85 LAP -1.47

RC 84.153 GL -6.18

PLANIETCwEENTRIC CLINIC

C3 54,207 VHL 7,363 0LA -4.97 RAL

LNCM AIMTH LN(H TIME L-I TIME INJ LAT

90.00 1 5 26 2308.00 -21,72

90.00 I! 49 25 5261.02 26.87

IOO,OD 2 24 26 2053.14 -23.05

l(_].OO 13 13 5 4991.11 28.26

llO.OO 3 27 19 1856.27 -26.63
llO.O0 14 26 42 4760.74 32.01

DIFFERENTIAL CL-_RECTIONS

TOE -.4783 TRA -.9134 TC3 -.2477 BAU .3398

RCE -.1393 RRA .4462 RC3 .3981 rAU .10634

FCE-I,5503 FRA-I.1561 FC3-1.6984 BS.P 2745

6OE .4982 BRA 1.O166 6C3 .4689 FSP -771

01STANCE 244.543

LL-% 169.25 VL 29.18/ 64L "13.25 AZL 91.60 HCA 112,83 SMA 142.01 ECC .23353 INC

LC_ 282,0H VP 3_.780 GAP -.29 A?P _9.3H TAL 245.63 TAP 35_.46 RCA 108.85 APO

GP 32,55 ZAL 166.0/ IAP 86.13 ETS 359.49 7AE 147.26 ETE 107.38 lAG 99.49 ETC

1.5976 Vl 29.98R

175,17 v2 34.813

15_.25 CLP -H5.41

4.07 RAC 6569.0 VEL 13,250 PTH 2.42 VHP 4.625 CPA 33.15 RAP 1.33 ECC 1,8921

INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 L,_NG

47.49 241.03 108.63 1 43 54 1708.0 -18.98 39._9

237.56 244.fl8 80.70 13 17 6 4661.0 25.31 229.24

28,25 240.53 109.57 2 5_ 39 1453.1 -20.J7 20.63

217.45 244,61 79,82 14 36 17 4391.1 26.56 209.05

11.80 239.02 112.26 3 58 16 1256.3 -23.38 4.15

199.08 243,73 77.32 15 46 3 416,0.7 29.94 I_1.48

MI0-COURSE EXECUTION ACCURACY L_I�_IT CETERMINATIL'IN ACCURAC¢

S6T 883.6 5{.R 690.6 563 252.3 ST 429.5 _ 151.6 S5 495.O

RRT -.6919 RRF -.8183 RTF .7774 CRT .2729 ORS -.5384 CST -.9545

S6B J121.4 R'23 .1585 RI3 -,8545 LSA 651.5 MSA 166,3 SSA 21.1

5GI 1038.0 SG2 424,4 THA 144.89 ELI 431.fl EL2 145.1 ALF 6.21

LAUNCH GATE MAR 10 1969 FLIGHT TIME 84.00 ARRIVAL GATE JUN 2 1969

HELIOCENTRIC CONIC OlSTANCE 250.843

RL 148.58 LAL .00 LOL 169.25 VL 29.148 GAL -13.09 AZL 91.82 HCA 115,99 SMA 141.66 ECC .23148

RP 108.87 LAP -1.64 LOP 285.25 VP 38.745 GAP .19 AZP 99._[] TAL 245.04 TAP 1.03 RCA |08.87

RC 86.508 GL -7.11 GP 33.48 7AL 165.35 /AP 90.34 ETS 2.10 ZAE 145.27 ETE 112,71 ?AC 97.7(3
PLANE TC_ENTRIC CCI41IC

C3 53._63 VHL 7.298 CLA -5.69 RAL

LNCM AIMTH LNCH TIME L-I TIME

90.00 I 13 38 2280.84

90.00 :1 46 37 5279.47

100.00 2 32 17 2027.13

lOO.O0 13 10 39 5008.42

lID.DO 3 34 22 1832.78
liD.DO 14 25 4 4775.54

CIFFERENTIAL COrReCTIONS

TOE -.5384 TRA -.9768 TO3 -.3138 _AU .3716

ROE -.1091RRA .4339 RC3 .4169 FAU .10584

FOE-1.5942 FRA-I.J096 FC3-1.7203 B$P _84

BOE .5493 BRA I.D6B9 BC3 .5218 FSP -779

INC 1.8234 Vl 29.98H

APO 174.45 v2 34.807

ETC 159.12 CLP -�D.Al

4,75 RAO 6568.9 VEL 13.214 PTH 2.41 VHP 4.620 CPA 33.21 RAP 359.17 ECC I.H766

INJ LAT INJ LONG INJ RT AS_ INJ A?MTH INJ TIME PC, CST TIM INJ 2 LAT INJ 2 LLIN6

-21.12 45.72 241.21 109.31 1 51 39 1680._ -18.29 3_.19

27.06 238.88 245.57 81.33 13 14 36 4679.5 25.59 2M1.52
-22.4§ 26.55 240.69 110.27 3 6 4 1427.1 -19,49 19._I

28.46 218.69 245.32 80.45 14 34 7 4408.4 26,_5 21_.26

-26,02 I0.25 239,14 112.99 4 4 55 1232.8 -22.68 2.69

32,23 _00.18 244.4_ 77.94 15 44 39 4175.5 _3.23 191.53

MI0-COURSE EXECUTION ACCURACY ORGIT CETERMINATION ACCURACY

SCoT 991.1 S6R 703.5 SG3 253.9 ST 482.0 $R 135.0 SS 511.4

RRT -.7262 RRF -.8322 RTF .8080 CRT .1875 CRS -.4559 CST -.956_

$6B J215.4 R23 .1655 R13 -,8677 LSA 696.6 MSA 162.2 55A 21.{3

SGI 1140.4 SG2 4_[').3 THA J47.8_ ELI 482.7 EL2 132.4 ALr ).25
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUNCH CATE MAR I0 t969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108.89 LAP -1.80

R( 88.877 GL -8.ll

PLANE TOCENTRIC CONIC

C3 52,350 VHL 7.235

LNCH AZMTH LNCH TIME

90.00 1 22 2_

90.00 II 43 48

100.00 2 AO 44

I(30.00 13 8 13

110.00 3 41 57

110.O0 14 23 29

FLIGHT TIME 86.00 ARRIVAL CATE JUN 4 1969

01STANCE 257.105

LOL 169.25 VL 29.103 GAL -12.94 AIL 92.86 HCA I19.15 SMA 141.27 ECC .2294H INC 2.0617 Vl 29.988

LOP 288.41 VP 38,706 GAP ,6_ AZP 89.00 TAL 244.36 TAP 3.5l RCA 108,85 APO 173,69 v2 34.802

GP 34.39 ZAL 164.53 lAP 94.34 ETS A.77 ZAE 143.16 ETE 117.38 ZAC 96.07 ETC 159.94 CLP -95.26

DLA -6.45 RAL 5.50 RA0 6568.9 VEL l}.IBO PTH 2.41 VHP 4.640 CPA 33.31 RAP 357.19 ECC 1.8615

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2252.51 -L_,47 43.90 _41.47 110,00 2 0 0 1652.5 -17.56 36.43

5299.24 27.Z6 240.29 246,36 82,02 13 12 7 4699.Z 25.87 231.90

L_O0.OI -21.B0 24.8/0 240.94 110.97 3 14 4 1400.0 -18.75 17.33

5026.97 28,66 220.03 246.13 81.13 14 32 0 4427.0 77.14 711.56

iP,O8.33 -25.36 8.66 239.35 113.73 4 12 5 1208.3 -21.93 1.18

4791.4l 32.45 L:_I,_ 245.}4 78,61 15 43 21 4191.4 30.54 192.67

01FFERIENTIAL CORRECTIONS

TOE -.6045 TRA-I.0_9 TC3 -.3820 8AU .4045

ROE -.0781 RRA .4178 RC3 .4337 FAU ,I0441

FOE-1.6283 FRA-I.0518 F(3-1.7267 BSP 3449

BOE .6095 _A J,]19_ B(_ .57_0 FS,° -_6

LAUNCH 0ATE MAR 10 1969

LNO4 A}'M TH

90 .OO

90.00

100.00
1(30 .OO

I I 0 .O0
110.00

MIB-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S(,T 1104.6 _ 711.2 S_3 253.5 ST 539.5 SR 119.0 SS 527.6

RRT -.7_27 _ -.8447 RTF .B_507 CRT .0704 CRS -.3405 CST -.9591

I}I4.B R2} .17_3 RJ3 -.8781 LSA 747.2 MSA 157,4 SSA Z_.8

5,(.1 1247.4 S(,2 415,8 THA 150.48 ELl 539.6 EL2 118.7 ALF .94

FLIGHT TIME B8,00 ARRIVAL CATE JUN 6 1969

OISTANC£ 263.3]O

LCt. 169.25 VL 29.054 GAL -12.77 AlL 9"_.32 F¢CA |22.30 SMA 140.84 ECC .22752 INC 2.3150 Vl 29.988
LCP 291.57 VP 38.665 GAP 1.09 AlP 88,76 TAL 24_._O TAP 5.90 RCA IOB.BO _PO I72,88 v2 34.797

GP 35.28 ZAL 163.59 lAP 90.08 ET5 7,48 ZAE 140.98 ETE 121,42 lAC 94.61ETC 1C-_.68 CLP -99.9!

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108.90 LAP -1,96

RC 91.256 GL -9.18
PLANE TOCENTRIC CONIC

C3 5|.473 VHL 7,174 DLA -7.26 RAL 6,_4 RAD 6568,9 VEL 1}.|47 PTH 2,40 VHP 4,683 CPA 33.48 RAP 355.39 ECC 1.8471
LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ |NJ AIMTH INJ TIME PO CST TIM INJ _ LAT INJ Z LONG

I 32 1 2212.63 -19.76 41.99 241.84 110.70 2 9 3 1622.6 -|6,77 }4.59

11 40 54 53L:>0.73 27.45 _41.84 147,27 82.77 13 9 35 4720,7 26.t7 233.41

2 49 52 1971.45 -21.09 22.97 241._9 111.69 3 _2 44 1371.4 -17.96 15.58

13 5 4] .5047,15 28.87 221,_0 247.0§ 81.87 I4 29 50 4447.1 27.44 712.99
3 50 10 1782.67 -24.65 7.00 239.65 114.47 4 19 53 1182,7 -21.13 359.62

14 21 5_ 4808.69 32.67 L_2._5 246.32 79.35 15 42 4 4208.7 30.P6 19_.9!

OIFFE_NTIAL CCR_CTIONS NI0-COUR_ E)(_CUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -.6770 TRA-I.0987 TC3 -.4517 BAU ,4378 S(,T 1222,6 _ 719.1 C:_3 250.8 ST 602.6 SR 105.O SS 54_,6

ROE -.0475 RRA .3976 RC3 .4480 FAU ,10203 RRT -.7726 RR$" -.8557 RTF .8476 CRT -.0848 CR$ -.!827 CST -.9614

FDE-I.650! FRA -.9822 FC3-1.7160 BSP _26 SGB 1418.4 R'Z3 .1926 RI3 -,BB61 LSA 803.1 MSA 152.1 SSA 20.6

B0E .67B7 BRA 1.1684 BE3 .6_62 FSP -784 5(,1 1}57,5 S(;2 411,1 THA 152.87 ELI 602,7 EL2 i04,6 ALF 179.J3

LAUNCH 0ATE MAR 10 1969 FLIGHT TIME 90.00 ARRIVAL CATE JUN _ !969

HELIOCENTRIC CONIC 01STANCE 269.521

RL 148.58 LAL .DO LOL 169.25 VL 29.001 GAL -12.61 AlL 92.59 HCA 125.46 SMA 140.38 ECC .22560 INC 2.5865 v1 29.98_

RP i08,92 LAP -2.11 LOP 294.73 VP 38.621 GAP J.51 AlP 88.50 TAL _42.76 TAP 8,21 RCA 10O.71 APO 172,O5 v2 34.79}

RE 93.644 GL -I0.34 GP 36.18 ZAL 162.53 lAP 101.54 ETS 10.24 IAE 138.76 ETE 124.90 7A( 93.32 ETC 161.32 CLP-I_4.35

PLANETOCENTRIC CONIC
C5 50.642 VHL 7,116 DLA -8.13 RAL 7.2b RAO 6568.9 VEL 13.11_ PTH 2.39 VHP 4.749 CPA 33.75 RAP 353,7T ECC 1_8334

LNCH AZMTH LNCH TIME L-I TIME INJ LAT TNJ LONG INJ RT ASC INJ A_TH INJ TIME PC) CST TIM INJ 2 LA T INJ 2 L,-_C

90.00 1 42 26 2190.8_ -18.98 39.98 242.31 111.41 2 18 57 1590.8 -15.91 }2.66

90.00 II 37 48 5344.44 27.64 243,55 248.30 83.60 13 6 _2 4744.4 26.47 235,07

I00,00 _ 59 ._) 1941.08 oL_0.32 21,05 241.74 112.41 3 3_ 12 1341.1 -17.1_ 13.73

I00.00 13 3 4 5069.41 29.07 223.12 _48.10 82.70 14 27 34 4469,4 27.75 214,57

lIO,O0 3 59 7 1755.46 -2_.87 5.27 240,05 1J5.2_ 4 28 23 1155.5 -20.27 357.98

llO,00 t4 _ I7 4027.79 32.91 L>04.10 247.4_ 80.17 15 40 45 4227._ 31.20 195.30

OIFFERENTIAL CORRECTIONS MIO-COURSC EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE -,7559 TRA-I,1545 TC3 =.5217 BAU ,4705 ,S_T 1342,8 S/._R 720.} S_3 245.6 ST _7I .0 SR 94,0 SS 555.8

ROE -.0174 RRA .3726 RC3 .4590 FAU .09866 RRT -.78_ RR$" -._652 RTF ._598 CRT -.2776 CRS .0210 CST -.9635

FOE-1.6578 FRA -.8998 FC3-I.6_66 BSP 4191 SGB 1523.B R_] .I935 R13 -.8917 LSA 863.7 MSA 146.7 5SA 20.?

B_E ,7561 BRA 1.2131 BC3 .6949 FSP -768 SCI J468.6 ,S_ 406.5 THA 155.08 ELI 671 ,5 EL_ 90.3 ALF 177.73

LAUNCH DATE MAR 10 1969 FLIGHT TIHE 92.00 ARklVAL CATE JUN 10 1969

HELIOCENTRIC CONIC 01STANCE _75.679

RL 148.58 LAL .00 LOL. 169.25 VL 28.944 GAL -12.44 AlL

RP 10_.93 LAP -2.25 L_ 297.89 VP 30.576 GAP 1.90 AlP

RC 96.038 GL -11.60 GP 37.12 ZAL 161.35 lAP 104.71ETS

PLANE TC,CENTRIC CONIC

C3 49.869 VHL 7,062 OLA -9.07 RAL 8,26 RA0 65C_,B VEL

_'Z'88 H(A 128.61 S_A 139.89 ECC .22372 INC 2.8H01 vI 29.98H

_.20 TAL 24l._4 TAP J0.45 RCA 10_.("0 APO 171,19 V2 34.789

13,06 IAE J36.54 ETE 127.87 7AC 92.?0 ETC 16i,_8 CLP-10:.57

13.086 PTH 2.39 VHP 4.835 0PA 34.14 RAP 352.31 ECC 1.8207

LNCH AZMTH LNCH TIME L-I TiME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME

90.00 1 53 53 2156.60 -18.12 37.84 242._K7 112.14 2 29 50

90.OO ;l 34 23 5371.00 27.83 245.47 249.47 84._5 13 3 54

1OO.00 3 10 48 I908.47 -19.46 19.01 242,31 II_.15 3 42 36

100.00 13 0 10 5094.36 29.27 224.95 249,30 B3.65 14 25 4

110.00 4 8 57 1726.37 -23.01 3.45 240.56 II6.00 4 37 43

If0.00 14 18 }O 4849.22 33.14 L_CJ5.73 _48.70 Of.If 15 39 19

01FFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY

ICE -,fl424 TRA-I.L:_059 TC3 -.5915 BAU .5031 .'_T 1465.2 .SGR 719.8 SG3 239.2

ROE .0141RRA ,3448 RE3 ,4665 FAU .09477 RRT -.7976 RRF -.8744 RTF .8691

FCE-!.6600 FRA -.8142 FC3-1.6453 BSP 4_78 SGB 1632.4 R_3 .20_6 RI3 -.8963

BCE .8425 BRA 1.2542 BC3 .7545 FSP -753 SGI I5fl2,1 ,562 402.1 THA I57.03

PO CST TIM INJ 2 LAT INJ 2 LL"I_C

1556.6 -I4.96 _3.59

4771.0 26.78 236.96

1308.5 -I6,16 11,77

4494.4 28.08 216.35

1126.4 -19.33 356.25

4_49.2 31.56 196.86

C'RBIT _ETERMINATION ACCURACY

ST 745.7 5R 88.0 SS 569._

CRT -.51J4 CRS .2_18 (ST -.9657

LSA 931.8 MSA 141.3 SSA 19.8

ELI 747.I EL2 75.5 ALF 176,51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH _ATE MAR IH 1969 FLIGHT TIME 94.00 ARRIVAL CATE JUN 12 1969

HELIOCENTRIC CONIC DISTANCE 28|,806

RL 148,58 LAL .00 LOL 169.25 VL 28.884 CAL -12.26 ATL 93.20 HCA 131,76 SMA 139.59 E(C .22189 INC 3.2007 VI 29.988

RP IH8.94 LAP -?.39 LC_ 301.05 VP 38.529 GAP 2.28 AZP 87.87 TAL 240.85 TAP 12,62 RCA 108.46 APO 170,32 V2 34,787

RC 98.436 GL -12.99 GP 38.13 7AL 160.03 ZAP 107.57 ETS 15.96 ZAE 134.32 ETE 130.58 lAD 91.23 ETC |62.33 CLP-II5.5?

PLANIETOCENTR[C CC_IC

C3 49.172 VHL 7.012 0LA -10.11RAL 9.37 RA0 6568.8 VEL 13.059 PTH 2,38 VHP 4.94} 0PA 34.69 RAP 351.00 EC( 1.8092

LNCH AZMTH LNCH TIE L-I TIME INJ LAT

90.00 2 6 36 2119.40 -17.15

,X3.00 11 30 3Z 5401.17 28.01

I00.00 3 22 56 1873.11 -18.50

1OO.00 12 56 53 5122.69 29.47

110.00 4 19 49 1694.98 -22.06
110.OO 14 16 29 4873.59 33,38

DIFFERENTIAL COqRECTIONS

TDE -.9367 TRA-1.ZS|2 TC3 -.6598 BAU ,_344
ROE .0456 RRA .3125 RC3 .4748 FAU ,09018

FOE-I.653B FRA -.7206 FC3-1.5878 OSP 4948

_OE .9378 ORA 1.2897 0C3 .8129 FSP -726

INJ LONG INJ RT A_ INJ AZMTH INJ TIME PC) CST TIM INJ 2 CAT INJ 2 LONG

3_._4 243.63 111.88 2 41 55 I_19,4 -13.90 28.37

247.66 250.82 85.63 13 0 33 4801.2 27.11 239.1I

16,82 243.02 113.91 3 54 9 1273,1 -15.11 9.67

227.03 250.68 84.73 14 22 15 4522.7 2_.42 218.59

1.51 241.22 116.80 4 48 4 1095.0 -18.29 354.41

207.59 250,16 82.19 15 37 43 4273.6 31.94 198,66

MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1587.6 56R 715.6 $63 230.9 ST 826,8 5R 88.5 SS 582.8

RRT -.8045 RRF -,8828 RTF .8758 CRT -,7279 CRS .5429 CST -.9677

1741.4 _3 ,2196 R13 -.8993 LSA 1006.1MSA 136.2 SSA 19.1

Sr,,I 1695.3 _2 398.0 THA 158.85 EL1 8_9.3 EL2 60.5 ALF 175,52

LAUNCH OATE MAR 10 1969 FLIGHT TIME _36.00 ARRIVAL DATE JUN 14 1969

HELIOCENTRIC CONIC

RL 148._8 LAL ,00

RP 108.94 LaP -2.52
RE 1OO.837 GL -14.52

PLAN[TOCENTRIC CONIC

C3 48.576 VHL 6.970

LNC_ AZMTH LNCH T_MI_.
90.00 2 2O 50

90.00 11 26 3

10(3.00 3 _ 31

I00o00 I_ 53 3

II0.O0 4 31 56

llO.OO 14 14 7

DISTANCE 287.904

LOt. 169.25 VL 28.822 GAL -12.07 AZL 93.55 HCA 134.91 SMA I38.06 ECC .22010
LOP 304.22 VP 38.480 GAP 2.64 AZP 87.49 TAL 239.80 TAP 14.72 RCA 108._

GP 39.25 ZAL 158,55 ZAP 110.11 ETS 18.94 ZAE 132.09 ETE 132,49 ZAC 90.41

0CA -11.25 RAL 10.59 RAO 6568.B VEL 13.036 PTH 2.38 VHP 5.073 0PA 35.41

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A5'MTH INJ TIME PO CST TIM
L_378.53 -16.05 ]3.O5 244,53 113.64 2 55 29 1478,5

5435.94 28.16 _.19 252,3B 86.90 12 56 39 4835.9

1834,_6 -17.41 14.46 243.89 114.69 4 7 5 1234.4

5155.34 29.65 _29.44 252._7 85.98 14 18 58 4555.3

1660._0 -21.00 359.43 242.03 117.62 4 59 37 1060.8

4901 .68 33.6_ _09.75 251.84 83.44 15 35 49 4301 ,7

OIFFER£NTIAL CORRECTIONS MID-COURS( EXECUTION ACCURACY

TOE-I.0415 T_A-1.2_6 TC3 -.7264 BAU .§652 ,._.,T 1711.3 _ 710.7 SG3 221.9

ROE .0792 RRA .2776 Re3 .4795 FAU .085_9 RRT -.809_ RRF -,8912 RTF .881_

FOC-1.645! FRA -,6281 FC3-I,52O1 8,_ o _345 _ 1853.0 R23 .2343 R13 -.9020

BOE 1,O445 8RA J.3201 8C3 .8704 FGP -70_ ,_1 1810.5 ._2 394.7 THA 160.46

INC 3.5545 Vl 29.988

APO 169.42 V2 34.785

ETC 162.68 CLP-116.35

RAP 349.80 ECC 1.7994

INJ 2 LAT INJ 2 LONG

-12.7_ 25.96

27.43 ff41.60

-13.94 7,39

28.77 220.75

-17.13 352.43

32.35 200,75

ORBIT DETERMINATION ACCURAC_

ST 916.1SR 97.5 SS 597.5

CRT -,8840 CRS .7546 CST -.9698

LSA 1090,0 MSA 131.7 SSA 18.3

ELI 9_0._ EL_ 45.4 ALF 174.61

LAUNCH DATE MAR 10 1969 FLIGHT TIME 98.00 ARRIVAL CarE JUN 16 J969

HELIOCENTRIC CONIC DISTANCE 293,973

RL 148.58 L_L .00 LOt. 169.75 VL 28.757 GaL -11.88 AZL 93.95 HCA 138.06 f_wA 138.32 ECC .2J836 INC 3.949_ VI 29.9dB

RP 108.95 LAP -_.64 LOP 307.38 VP 38.430 GAP 2,98 AZP 87.06 TAL _38,70 TAP 16,76 RCA 108.12 APO 168.5_ V2 34.784

RC IO3.240 GL -16.23 GP 40.51ZAL 156.90 7AP 112._ ETS 22.05 ZAE J29.85 ETE 134.26 ZAC 89.70 ETC 162,95 CLP-119,94

PLANE TC'(ENTRIC CONIC
C3 48.115 VHL 6.936 0LA -12.53 RAL 11.95 RAO 6568.8 VEL 13.0|8 PTH 2.37 VHP 5._8 0PA 36,33 RAP 348.66 £C( 1,79|8

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 2 36 59 2033.10 -14.79

_)_3.00 11 20 42 5476.60 28.27

I00.00 3 51 53 1791.45 -16.17

100.00 12 48 29 5193.49 29.79

110.00 4 45 35 1623,23 -19.79

110.O0 14 1! 15 4934.48 33,85

OIFFERENTIAL CORRECTIONS

TCE-I,15_J TRA-I.322_ TC3 -.7898 OAU .5950

RCE .1143 RRA .2391 RC3 ,4815 FAU .08003

F06-1.6326 FRA -.5344 FC3-1.4401BSw _ 5743
ODE 1,1637 ORA 1.3437 BC3 ,9250 FSP -674

INJ LONG INJ RT AS4_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30.31 245.65 114.42 3 I0 52 1433.I -11,37 23.30

253.16 254.17 08.38 12 51 58 4876.6 _7.75 244.53

11.87 244.98 115.49 4 21 44 1191,5 -12.61 4.90

232._7 254.11 B7.46 14 15 2 4593.5 29.12 223.53

357.17 243.04 118.46 5 12 39 10_3.2 -15.84 350._9

_12.28 253.79 84.93 15 33 _0 4334.5 32.78 203.21

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

56T 1B35.0 _ 704.3 563 211.9 ST 1014.3 SR 114.0 SS 61_,8

RRT -.8113 _ -.8993 RTF ,8855 CRT -.9629 CRS .8B42 CST -.9720

1965.5 _'_3 .2501 R13 -.9041 LSA 1183,5 MSA 128.1 SSA 17.2

..$61 1926.0 562 392.3 TH_ 161.93 ELI 1020.2 ELZ 30.6 ALF 173,87

LAUNCH DATE MAR I0 1969 FLIC#4T TIME I00.00 ARRIVAL DATE JUN I_ 1969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108.95 LAP -Z.75

RE 105,643 GL -18.14

PLAN[TOCENTRIC CONI_

C3 47.837 VHL 6.916

LNCH ATHTH LN_H TIME

90.00 2 55 31

90.00 11 14 9
100.00 4 9 _8

IC_.OO 12 42 53
II0.O0 5 1 8-

110.00 14 7 43

OISTAN_£ 300.016

LOL 169._5 VL 28,6@0 GAL -II.69 AZL 94._0 M_ 141.21 ,944 137.77 EEC .21667
_OP 310.54 VP _8._ GAP 3.31 AZP 86.57 TAL _37.53 TAP 18,74 RCA 107,92

GP 41.95 ZAL 155.03 ZAP 114.12 ETS 25.29 ?AE 127.58 ETE 135.77 7AC 89.07

0LA -13,97 RAL 13.45 RAO 6568.8 V[L 13.008 PTH _.37 VHP 5.411 0PA 37.46

L-I TIME INJ LAT INJ LONG INJ RT AGC INJ A2'MTH INJ TIME PO CST TIM

1981.95 -13.33 27.L:_ 247,04 115.22 3 28 33 1381.9

5524.86 28.32 256.69 256.26 90.15 12 46 14 49_4.9
1743,36 -14,74 9.0_ 246,34 116,30 4 38 31 1143.4

5238.69 29.88 _35.63 256.25 89.23 14 10 12 4638.7

1581.54 -18.42 354,7_ ?44.31 119.32 5 27 29 981.5

4973.27 34.04 215.30 256.08 86.70 15 50 36 4373.3

_IFFERENTIAL CORRECTIONS

TOE-1.2889 TRA-1.3437 TC3 -.8474 BAU .6226

_13E ,1505 RRA .1953 RC3 .4795 FAU .07432

FC6-1.6146 FRA -.4375 FC3-1.3450 BSP 6117

BOE 1.2977 8RA 1.3578 BC3 .9736 FSP -637

MI0-COU_ £XECUTION ACCURACY

56T 1957.0 56R 695.1 SG3 200.6

RRT -.8099 RRF -.9065 RTF .8886

SCAB_76.8 R_3 ,_670 R13 -.9054

.%,1 2039,6 562 391.3 THA 163.32

INC 4.3955 Vl 29,988

APO 167.62 v2 3_.783

ETC )63.13 CLP-123.34

RAP 347.54 EC( 1.7_73

INJ 2 LAT INJ 2 LONG

-9.82 2L'),54

28.04 248.03

-11,09 2,13

29.46 226.85

-14.38 347.94

33,21 206,16

ORBIT 0ETERMINATION ACCURACY

ST 11_?.4 SR 135.8 SS 62_.H

CRT -.9909 CRS .9509 CST -,9741

LSA 1287.1MSA 125.6 SSA 15.9

ELI 1130.4 EL? 18.1 ALr I/3.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH GATE MAR I0 1969

HELIOC(NrRI( CONIC

RL 148.58 LAL .00

RP 108.95 LAP -2,86

RC 108,045 GL -20,50

PLAN_TCX:ENTRIC CONIC

C3 &7,814 VHL 6,9|5

LNCH ATMTH LNCH TIE

9O.0O 3 17 10

90,00 JI 5 57

JOO.O0 4 29 55

100.00 12 35 53

110.00 5 19 3

110.00 14 3 14

FLIGHT TIME I02.00

CISTANCE _06.03_

LC¢ 169,25 VL 28.621 GAL -1J,48 AlL 94.91 HCA 144,36 S_44 1_7,2! £CC .21503 V! 29.988

LOP 313.70 VP 38.529 GAP 3,62 AZP 86.01 TAL 256.32 TIP L_).68 RCA 107.70 V2 34.783

GP 45,6| 7&L 152.91 ZAP 115,57 ETS 28.70 ZA[ 125.24 ETE 136.94 ZAC 88.49 CLP-lZ6.59

DLA -15.61 RAL I5.14 RAD 6568.8 VEL 13.007 PTH 2.37 VHP 5.628 OPA 58.84 RAP 546.35 £CC 1.7869

L-I TIHE INJ L4T INJ LONG INJ RT 454C INJ A_WTH INJ TIME I%3 (ST TIM ]NJ 2 L4T INJ t LONG

1923,47 -II,61 23,85 248,79 116,01 3 49 14 1523,5 -8.02 16,99

5585,10 28,23 260,94 258,7! 92,28 I2 59 0 4983,1 28.25 252,28

|688.74 o15.07 5.83 248.04 J17.I3 4 58 4 1088.7 -9.33 359.03

5293.07 29,86 239.67 258.77 91.56 J4 4 6 4693.| 29.73 2_3.67

1534.82 -|6,84 358,02 245,91 J21_,|9 5 44 38 934,8 -]2.71 345.35

5019.76 34.17 2|B.9"_ 258.78 88,84 J5 26 54 4419.8 33.63 209.72

ARRIV4L C4TE JUN 20 I969

IN(: 4,9072

4PO 166,71

ETC I65,26

CIFFER_NTIAL CORRECTIONS MIC-COURSE'EXlECUTION ACCURACY ORBIT 0ETERMINATION 4CCURACY

T02-1.4398 TRA-I.3551 TC3 -.8986 BAU ,6494 S_T 2'080.I S_R 686,1 SG_ 188,9 St 1243,8 SR 162.8 55 645.5

ROE .1895 RRA ,1475 RC3 .4741 FAU .06849 RRT -.B059 RRF -.9|52 RTF .8918 CRT -.9947 CR5 ,9822 CST -.9763

FOE-1.5974 FRA -.3447 FC3-1.2A01 8SP 6508 S/-._8 81_0,3 R_3 .28_ R13 -.9071 LSA 1405.2 MS4 |24.5 5SA 14.4

BCE I .4522 8RA 1 .3631 8C5 I .0160 FS ° -E(/2 SG! 2l 54,9 SG2 592.1 THA I64.59 ELl I254.3 EL2 16,5 _LF 172.58

LAUNCH OATE NAR 10 1969 FLIGHT TIME |04,O0 ARRIVAL OATE JUN 22 1969

hELIOCENTRIC CONIC

RL 14_,5B LAL .00

RP 108.94 LAP -2.95

RC 110,446 Gt -LP'Z.77

PLANIETO_ENTRI( CONIC

C3 48.152 VHL 6,959
LNOa AtMTH LN(H TIME

90.OO 3 42 58

90.00 10 53 L:_

I(30.00 4 5A B

I00,00 12 26 52

IIO.O0 fl 40 3

110.00 13 57 27

0IFFER£NTIAL CORRECTIONS

TDE-1.6165 TRA-I,_5_5 TC_ -.9395 BAU .6743
ROE .2307 RRA .0937 RC5 .4633 rAu .o6241

FOE-_.5792 FRA -.2539 FC3-1.12L_O 8SP 6910
8OE 1,6328 BR4 1.3567 8C3 1.0475 FS,o -565

01STANCE 312.O_6

LOL 169.25 VL _J_.551 GAL -11.87 4ZL 95.5(3 PiCA ]47.50 ,SMA 136.64 £CC .21544 INC 5.5039 Vl 29.9_

LOP 316.67 VP _8.277 GAP _.9! AZP 85.35 TAL 2_5.06 TAP 22.56 RCA 107.48 APO 165.81 V2 34.764

GP 45.54 Z_L 150.50 ZAP |16.59 ET$ 38._ Z/l_ 128.80 ETE 137,98 ZAC 87.90 £TC 163.35 CLP-|29.73

_LA -17.50 RAL |7.04 RA0 6568.8 V_L 13,0_ PTH 2.38 VHP 5.888 CP4 40.48 #AP 345.02 ECC 1.7925
L-] TIME INJ LAT INJ LONG |NJ RT A._. INJ A2'NTH |NJ TIME F_O CST T|M INJ 2 L_T INJ 2 LONG

18fl5.3_ -9.54 19.89 _51,03 116.79 4 13 54 1255.3 -5.87 13.13

5654.77 27.93 866.|6 26J:57 94,88 1_ 29 36 5054.8 28.51 257.52

1625.67 -|1,08 2._0 850,22 1|7,94 5 21 14 1025,7 -7.26 355.49

5_59.66 29,65 244,6| 861.7_ 93.95 1_56 12 4?59.7 _9.89 Z35.81

I481.85 -|5,0| 349.01 147,94 |21.08 6 4 45 881.8 -I0.78 342.46

5076.24 34,16 _P'_3,5_ _61,98 9J,45 i5 22 4 4476.2 33.98 2J4.09
MI0-COURSE EX]ECUTICN ACCURACY ORBIT OETERflIN_TION ACCURACY

Y,,T L:_20_.3 SGR 67_.5 SC.3 176.5 ST 1580,8 5R I93,0 55 664.7

RRT -.7980 RRF' -.9185 RTF .895q ERr -.9890 CR5 .9950 CST -.9766

8304,5 R23 .2994 R13 -,9090 LSA I539.4 MSA 124.8 SSA 12,7

•_| 2270.4 S_8 395.0 THA 165.81 ELI 1395.9 EL2 28.] 4LF 172.|3

_4UNCH DATE MAR I0 1969 FLIGHT TIM£ 106.D0 ARRIVAL GATE JUN 24 1969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108,94 LAP -3,04

RE 112.844 GL -25.60

PLANCTC(ENTRIC CONIC

C3 49.013 VHL 7.001

LNCH ATMTH LN_H 71WE L-I TIN£ INJ L4T

90,00 4 IA 35 1773.70 -7,01

90.00 10 41 I0 5745.25 27.23

10(3.00 5 23 32 155|.21 -8.68

I00.00 12 14 55 5442,97 29,11

II0.00 6 5 5 14_,98 -12,84

110.00 13 49 50 5145.g6 33.90

0_FF£R_HTIAL CORR£CTION5

T02-1.8263 TRA-1,3337 TC3 -.9648 84U ,6959

RCE .2718 RRA .0_O9 RC3 .4439 F_U ,05596

F02-1.5_66 FRA -.1631FC3 -,9885 8.5P 7872

8OE J.8464 BRA J.5340 BC3 1.0620 FSP °520

01ST4NCE 317,995

LOL 169,25 VL 28.480 GAL -11.05 AZL 96,2I HC_ 150,64 SM4 136,07 ECC ._]191 INC 6.2132 Vl 29.98_

LOP 520.03 VP 38,226 GAP 4.|9 AZP 84.58 T_L 23}.75 TAP 24.39 RCA J07,24 APO 164.91 V? 34.7_6

GP 47.80 ?AL I47,72 ?AP 117,16 [T5 56.I5 ZAE I20.20 ET[ I58.88 7AC 87,24 ETC I65,45 CLP-132.80

_LA -19.66 RAL 19.23 RAg 656_,8 VEL I3.053 PTH 8,38 VHP 6._07 0P_ 42.39 RAP 34].43 ECC 1.8066
INJ LONG INJ RT A_ INJ 47MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_5.23 253.96 117.51 4 44 9 1173.7 -3.27 8.55

272.69 264.92 98.08 I2 16 55 5145.} 28.01 264.1)

357.9B 253.06 118.72 5 49 23 951.2 -4.78 351.36

250,74 265.21 97'15 15 45 58 4843,0 19.79 242.00

_45.65 2_O.58 121.96 6 28 46 821.0 -8.52 339.19

228,76 265,79 94.66 15 15 36 4546,0 34.18 219.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,T_T 8384.3 _ 660.7 ,T_3 165.0 ST 1555.1 5_ 223,4 55 684,0

RRT -.78_5 RRf" -.9'Z06 RTF .8981 CRT -.9800 CRS .9987 CST -.9810

,SGIB 2418.4 R_} .3J42 RJ3 -.9109 LS_ 1690,6 M$_ I26.7 SSA 10.8

_| 23_3,0 5(;8 400.4 THA 167.07 ELl 1550.7 £L2 44.0 ALF 171 .88

LAUNCH 0ATE MAR I(] 1969 FLIGHT tiME I08,00 ARRIVAL C4TF. JLIN ?6 1969

HELIOCENTRIC CONIC 0ISTAN_E ]23.941

RL 148.58 LAL .00 LOL 169.25 VL 88.408 GAL -1d,83 AZL 97,08 t_ _53.78 SMA

RP 108.93 LAP -3.IZ LCP 323.L_0 VP 38.174 GAP 4,46 A2'P 8_.65 T_L 232.40 TAP

RE 115.239 GL °28.87 GP 50.45 ?AL 144.50 ZAP 117.21 £TS 40,29 ZAE 117.39 ETE

PLAN£TOCENTRIC CONIC

C3 50.662 VHL 7.118 0L4 -22.17 RAt 21.77 RAG 6568.9 ',/EL 13.116 PTH 2,39 VHP 6.606 0P4 44.59 RAP 341.39 £CC 1,8338

LNCJ-I AZMTH LN_H TIME L-_ tiME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90,00 4 55 2 1671,37 °5,76 9,47 _7,91 118.09 5 22 54 1071,4 .03 Z,84

90.00 _0 _ 59 5864.09 _5.8! 881.10 268.77 102.O6 11 58 43 5264.1 27.22 272.71

ID0.OO 6 0 27 1460._6 -5,67 358,90 256,86 119,40 6 84 47 860.3 -1.71 346,35

1430.00 11 58 15 9550.44 27,95 258.52 269.25 101.06 13 30 46 4950,4 _9.19 249.93

110,00 6 35 41 1349.81 -10.24 _41.75 854.07 122.79 6 58 Jl 149,8 -5,85 335.AI

110,00 13 39 31 5833.64 3_,21 E35.51 870.3J 98.59 15 6 44 4633.6 34.04 226:37

01FFER£NTIAL CORRECTIONS MID-COURSE £Y,£CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.0857 7R_-|.29_2 TC3 -.9704 8AU .7149 ,5_T 8447.6 ,_ 64_.4 5_3 149,I ST 1712,9 SR 252.6 SS 7_5.9

ROE .3127 RRA -,0413 RE3 ,4152 FAU ,0494_ RRT -.7612 RRr -,91f_0 RTF .9087 CRT -.9701 CR5 .9974 CST -.9835

FOE-l.5355 FRA -.0786 rC3 -.8445 8SP 767! _ 8530,8 R'23 .3854 R13 -,9147 LSA 1865.3 MS4 129.8 SSA 9.0

80E 2.1090 BRA 1.2959 8C3 1.0555 FSP -477 54,1 2497.5 S_2 408.9 THA 168.37 ELI 1730.4 EL2 60.7 4LF 171.85

I35.50 £CC .21043 INC 7.0757 Vl ?9.988

26,17 RCA i06.99 APO j64.02 V2 34.789

159,76 2AC 86,46 ETC 163,63 CLP-155.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH (]ATE MAR 10 1969 FLIGHT TIME 11Do00 ARRIVAL GATE JUN 2_ J969

HELIC(ENTRIC CONIC

RL 148,58 LAL .00

RP 108.92 LAP -3.19

RC 117.630 GL -32.67

PLA_TOCENTRIC CONIC

C3 53.554 VHL 7.318

LNCH ATMTH LN(H TIME

90.00 5 5! 24

90.00 9 48 37

1(30.00 6 49 40

IOO.00 11 33 2

110.00 7 14 17

110.00 13 24 55

01STANCE 329.863

LOt. 169.25 VL 28.335 GAL -10.59 AZL 98.1 _PEA 156.91 SNA

LOP 326.36 VP 38.123 GAP 4.72 AZP 82,49 TAL 231.00 TAP

GP 53.55 ZAL 140.75 ZAP 116.70 ETS 44.82 ZAE 114.26 ETE

134,93 ECC .20_O1 INC 8.J542 V| 29.988

27.9l RCA 106.73 APO 163.14 V2 34.792

140.75 ?AC 85.45 ETC 164.00 CLP-139.14

OLA -25.07 RAL 24.78 RAO 6568.9 VEL 13.226 PTH 2.42 VHP 7.12J OPA 47.06

L-I TIME INJ LAT INJ LC_K; INJ RT A,_d_ INJ ATNTH I_J TIN[ PO CST TIM

1529.59 ,81 1.56 263.53 118.31 6 16 54 929.6

745.39 22.913 3|4.73 272.90 107,13 I0 1 3 145.4

1341.48 -j.r_ 346._H_ 262.16 119.85 7 12 2 741.5

5696.77 25,61 268.76 273.79 105.96 13 7 59 5096.8

1264.26 -7.05 337.17 258.82 123.53 7 35 21 664.3

5346.75 31,74 244.00 275.62 J03.41 14 54 2 4746,7

OIFFERENTIAL CCRRECTION$

TOE-2.4129 TRA-I.2_09 TC3 -.9463 BAU .7280

ROE .]448 RRA -.1285 RE3 .3770 FAU .0A258

FOE-l.3110 FRA .00_2 Re3 -.6884 BSP 8029

BOE 2.4374 BRA 1.2277 BC3 1.0168 FSP -427

MIO-COJRSE EXECUTION ACCURACY

`%T 2369.2 `%R 617.8 ,%3 134.3

RRT -.722_ RRF -.9044 RTF .9086

`%B _642.5 _3 .3324 R13 -.9185

,%1 _08.8 ,%2 4_0.6 THA 169.88

RAP 338.69 ECC 1._14

INJ _ LAT INJ 2 LONG

4.59 354.9J

25.03 306.71

2.32 339.84

27,55 260.49

-2.60 330.92

33.26 235.10

ORBIT CETERNINATION ACCURACY

ST 1916.0 SR 272.3 55 728.2

CRT -.9579 CRS .99_0 CST -.9861

LSA _O63,3 MSA 134,0 SSA 7.3

ELI 1933.7 EL2 77.5 ALF 172.23

LAUNCH DATE MAR 10 1969 FLIGHT TIME llA.00 ARRIVAL 0ATE JUN 30 1969

HELIC(EJ_TRIC CONIC OISTAN(.£ 33_.7_9

RL 148.58 LAL .00 L(X. 169.25 VL 28,261 GAL -10.35 AZL 99.55 _ 160.03 ,_A 134.37 ECC .20764

RP 108.91 LAP -3.25 LOP 529.53 VP 38.072 GAP 4.96 AZP 81.02 TAL 229.57 TAP 29.60 RCA 106.A6

RC 12'0.015 GL -37.08 GP 57.219 7AL 136.36 ?kP 115.55 ETS 49.89 ZAE 110.72 ETE 142.11 7AC 84.J0
PLANETC_ENTRIC CONIC

C3 58.516 VHL 7.6_0 OLA -28.40 RAL 28.42 RAO 6569.1 VEL 13.412 PTH 2.45 VHP 7.813 OPA 49.74
LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ A_,tTH INJ TII, I_ PO (ST TIM

87.70 7 45 9 1222.17 12.43 34_.14 274.34 11_.74 8 5 31 _22.2

92._ 8 23 57 10_.40 12.A5 335.94 274,33 J15.74 8 42 14 496.4

JUO.O0 8 6 47 1J51.94 4.75 335.94 270.28 119.55 8 25 59 551.9

1(30.00 I0 45 0 641.86 20.36 306.16 278.03 112.37 10 55 42 41,_

110.00 8 5 37 1155.59 -2.94 331.46 265.52 124.07 8 24 53 555.6"

IJO.OO 13 2 39 5499.01 28.82 254.89 281.56 109.24 14 34 18 4899.0

INC 9.5496 Vl 29.99_

APO 162.27 v2 34.796

ETC 164.81 CLP-142.77

01FFERENTIAL CORRECTIONS MIO-(CURS_ EXECUTION ACCURACY

TOE-2.SA43 TRA'J.1044 TC3 -.8845 BAU .7338 ,%T 2693.4 S(,R 581.3 ,%3 119.0

ROE .3536 RRA -.234| RC3 .3121FAU .03567 RRT -.6534 RRF -.8665 RTF .9174

FOE-I .4879 FRA .0780 Re3 -.5278 BS,P 8419 ,%B 2755.4 R'?3 .3314 R13 -.9253

8OE 2.8662 BRA 1.1290 8C3 .9380 FSP -379 ,%1 27L;_0.7 ,%2 435.7 THA 171.76

RAP 334,95 ECC 1.9630
INJ 2 LAT INJ 2 LONG

J5.80 338.07

15._1 32_.87

8,65 329.33

23_22 298.53

1.56 325.25

31.16 246,47

ORBIT 0ETERNINA TION ACCURACY

ST 2149.4 5R 271.9 55 752.5

CRT -.9376 CRS .9788 CST -.98_

LSA 2289.3 MSA 138.8 SSA 5._

ELl 2164.f EL2 93.9 ALF 173.22

L_UNCH 0ATE MAR 10 1969 FLIGHT TIME 114.00 _RRIVAL GATE JUL 2 1969

MELIO(ENTRI{ CONIC DISTANCE 341.625

RL 148.58 LAL .O0 LOL 169.25 VL ?B.188 GAL -10.J0 AZL 101.44 H(A J63.14 SMA

RP 108.89 LAP -3.30 LOP 33_.70 VP 38.0_1 GAP 5.19 AZP 79.0A TAL _28.09 TAP

RC 122.394 GL -42.17 GP 61.46 7AL 131,Z1Z_P 113.69 ETS 55.9(3 ZAE 106.61 ETE
PLAN[T_ENTRIC CONIC

C3 67.194 VHL 8.197 CLA -32.14 RAL 37.95 RAG 6569.3 VEL 13.731 PTH 2.51 VHP

LN_H AZMTH LN(H TIME L-I TIME INJ LAT

74.12 6 19 4 1588.34 12.81

105.88 tO 26 8 797.04 J2.83

74.12 6 19 4 1588.34 12.81

105.88 10 26 8 797.04 12.83

JlO.OO 9 23 10 992.19 3.31

llO.OO 12 21 13 3729.22 22,71
OIFFERENTIAL CORRECTIONS

T_E-3.4342 TRA -.9150 TC_ -.7737 BAU .7257

ROE .2934 RRA -.3645 R_3 .2324 FAU .02867
F02-1.4673 FRA .|473 re3 -.]694 BSP 88|4

(30£ 3,4467 _A .9849 8C3 .8078 FSP -329

133._0 ECC .20632 INC1].4369 vJ 29.9_

31.23 RCA 106.20 APO 16].41 v2 34.800

J44.32 ?AC 82.25 ETC 166.5| CLP-147._5

_,786 DPA 52.50 RAP 329.65 ECC 2.J058

INJ LONG INJ RT A_C INJ A;_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1_.55 281.71 119.73 6 45 33 988.3 16.67 5.72

313.93 281.72 119.73 10 39 25 197.0 16.69 307.10

1_.55 281.71 119.73 6 45 33 988.3 |6.67 5.72
313.93 281.77 1J9.73 10 39 25 197.0 16.69 307.10

322.93 275.75 174.04 9 39 42 392.2 7.75 316.66

269.98 287.22 116.26 13 56 42 5129.2 26.05 262.41
MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 2818.0 _ 527,0 ,%3 103.4 ST 24|1.4 SR 224,4 55 779,1

RRT -.5039 RRF -.7571 RTF .9301 CRT -.8729 CRS .92_6 CST -.9916

,%8 2866.9 R'Z3 .3194 R13 -.9352 LSA 2540.0 MSA 143.5 SSA 4.4

•%1 2830.8 .%? 453.1 THA 174.48 ELI 7419.3 EL2 109.! ALF 175.3_

LAUNCH DATE MAR 10 19t59 FLIGHT TIME 116.00 ARRIVAL OATE JUL 4 1969

MELIO(ENTRI{ CONIC

RL 148.58 LAL .O0

RP 108.88 LAP -3.34

RC 124.766 GL -47.90

PLANE TO(ENTRIC CONIC

C3 83.231 VHL 9.123

LNCH _;_TH LN(H TIME

66.55 5 56 15

113,45 11 34 59

66.55 5 56 15

113.45 11 34 39
66,55 5 56 15

113,45 lJ 34 39

_ZFFERENTIAL CORRECTIONS
TDE-4.2672 TRA -.5907 TC3 -,6043 BAU .6889

me£ .o292 RRA -.5199 RC3 .1345 FAU .02158

FDE-I.4564 FRA .2158 rE3 -.7245 BSP 9149
8OE 4.2673 8RA .7869 BC3 .6191FSP -277

OIST_NCE 347.452

LOt, 169.75 VL 28.114 GAL -9.83 ATL 104,|4 HCA 166.72 ,9_A 133.74 ECC .20501 INC14.1443 VI 29.988

LOP 335.87 VP 37.971 GAP 5.4| AA'P 76.25 TAL 226.57 TAP 37.79 RCA 105.93 APO 160.56 V2 34.805

GP 66.59 ZAL 125,?O ZAP 111,05 ETS 63.75 ZAE 101.72 ETE 148.43 7AC 79.65 ETC 170.15 CLP-153.76

OLA -36.13 RAL _8.72 R_O 6569.6 VlEL 14._O3 PTH ?.60 VHP 10.747 OPA 35.00 RAP 3?2.05 KEG 2.3698

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_tTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1778.08 12.34 27,04 291.27 124.24 6 ?5 55 1178.| 16.74 20.55

706.95 12.35 306.61 291.28 I74.23 11 46 46 106.9 16.76 3OO.12

1778.08 12,34 27.04 _91.27 !74.24 6 25 53 1178.1 16.74 20.55

706.93 12.35 306.61 291.28 124.23 11 46 46 106.9 16.76 300.12

1778.08 17,34 27.04 _91.27 174.24 6 25 53 1178.1 16.74 L_0.55

706.93 12.35 306.61 291.28 124.23 II 46 46 106,9 16.76 3OO.12

MIO-COURS[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,%T 2934.1 `%R 473.3 S(,3 87.8 ST 2683.7 SR 122.9 SS 810.6

_T -.0965 RRF" -.3850 RTF .9478 CRT -.0990 CR5 .L:_040 CST -.9943

`%B 2972,0 R23 .2974 R13 -.9485 LSA 2807.3 MSA 147.3 SSA 3.3
,5(;1 2934.5 ,_2 471,0 THA 179.08 ELI ?683.7 EL2 |22.3 ALF J79,74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH CATE NAR 10 1969

HELIC_ENTRIC CONIC

RL 14_.56 LAL .00

RP IOB._6 LAP -3.37

RC 177.JZ_ GL -53.98

PLAN[TCX:ENTRIC CONIC
C3 115.980 VHL 10.769

LNCFLA_HTH LNCH T_N_

60.6? _ 56 27

119.38 12 34 31

60,6? 5 56 27

119.38 12 34 31

60.6Z 5 56 Z7

119.36 12 _4 3]

FLIGHT TINE 11_.OO ARRIVAL 0A TE JUL 6 1969

OISTANCE 353.719

LOt. 169.75 VL 2_.040 GAL -9.5S _?L 108,36 HCA 169.26 S_A 13E.69 ECC .?0366 INC18.3616 v] ?9.998

LOP 339.04 VP 37.922 GAP 5.60 A?P 71,94 TAL 225.00 TAP 34.26 RCA I05.66 APO 159.71 V2 34._I1

GP 7|.79 ZAL 118.32 ZAP 107,62 ETS 76.00 7AE 95.68 ETE 157.12 ?A( 75.90 ETC 178,43 CLP-163.59

GLA -39.90 RAL 46.20 RAG 6570,2 VEL 15,405 PTH Z,TS VHP 12.604 DPA 56,49 RAP 311.33 ECC Z.9087

Lo[ TIN_ INJ LAT INJ LCNG [NJ RT AS,C INJ A2'NTH INJ TIl, l_ PC) CST TIM INJ 2 LAT INJ Z LONG

1935.49 10.43 38.53 3613,47 126.74 6 26 42 1335.5 15.37 32.48

692,05 10.45 303.95 303.48 128.73 1246 3 92.0 15.38 297.90

1935.49 10,43 _.53 303.47 126,74 6 28 42 1335.5 15,37 32.48

692.05 10.45 303.95 _03.46 128.73 17 46 3 92,0 15,38 ?97.90

1935,49 10.43 38.53 _03.47 128.74 6 28 42 1335.5 15.37 32.48

692.05 10,45 303.95 _O3.48 128.73 12 46 3 92.0 15.38 297.90

OIFFEK_NTIAL CORRECTIONS

TG£-5,4217 TRA .63036 TO3 -,3797 BAU ,5915

ROE -.8945 RRA -,6401 RC3 ,O368 FAU ,01445

F0£-1.4804 FRA .2929 FC3 -.J078 8SP 9463

BOE 5.4990 BRA ,6401 8C3 .3815 FSP -230

LAUNC_ GATE NAR lO 1969

MI0-COURSIE EXECUTION ACCURACY ORBIT GETERNINAT[GN ACCURACY

S_T 799_,2 _ 655,6 SG3 73.1 ST 2884,6 SR 494,2 S5 860.3
RRT .6645 _ .4801 RTF .9710 (RT .9628 CRS -.9393 CST -.9971

,S_ :}069.0 R23 -,2441 R13 .9654 LSA 3046.8 MSA 148.9 SSA 2.5

S_J _030.5 ._2 484.7 THA 8.49 ELJ 2923.7 EL£ 131.7 ALF 9.39

FLIGHT TINE IL_O.C_ ARRIVAL GATE JUL 8 1969

H_LIOCENTRIC CONIC

RL 148.58 LAL .00
RP 108.84 LAP -3.39

RC 129.48! GL -59,30
PLANETOEENTRIC CONIC

C3 I94.870 VHL |3._
LNO.'I A_ulTH LI_H TI_

57.31 6 20 3

122.69 13 _7 16

57.3! 6 2'0 3
122,69 13 27 16

51.31 6 20 3

122,69 13 27 16

O_FFERENTZAL ECRRECTIONS

TDE-6,2150 TRA 1.1380 TE3 -.1316 BAU

RO6-4.0869 RRA -,2754

F06-1,5945 FRA .4|9'6

BOE 7,4383 8RA 1.1709

0ISTAN(E 398.872

LCL 169.25 VL 27.966 GAL -9.24 42'1. 115.76 HCA 172.20 St4A 132.14 ECC .202!4 IN625.7770 Vl 29.988

LOP 342.21 VP 37.873 GAP 5.76 _ZP 64.43 TAL 223.35 TAP 35.54 RCA 105.43 APO 15_.85 V2 34.818

GP 76.22 ZAL 1J0.76 ZAP 103.43 ET$ _.84 Z/_ 87.71ETE 177.75 7AC 70.12 ETC 198.77 CLP 167.13

OLA -42.19 RAL 5_.77 R_0 6971.1 V_L 17.78_ PTH _.99 VHP 16.897 OPA 55.43 RAP 297.33 ECC 4.2071

L-I TZt4_ INJ LAT INJ LONG _NJ RT AS_ INJ A2'NTH |NJ TIE PO CST TIN INJ 2 LAT INJ 2 LONG

2069.33 6.72 46.87 318.28 131.75 6 54 33 1469.3 12.00 41.19

744.97 6,74 _O5.32 318.30 131.75 13 39 40 145.0 12.02 299.65
_-_069.33 6,72 46.87 318._8 131.75 6 54 33 1469.3 12.00 4!,!9

744.97 6.74 305.3_ 318.30 131.75 13 39 40 14_,q 12.02 299.65

2069.33 6.72 46.87 318,28 131.75 6 54 33 1469.3 12.00 41.19

744.97 6.74 _05.32 318,30 131.75 13 39 40 145.0 12.02 299.65
NIO-COUR_ EXECUTION AECURACY ORBIT DETERNINATION _CCURAC_

.3429 ,%r 2653._ S/..R 1684.4 .T_3 60.4 ST 2557.9 SR 1678.0 SS 960.9

RE3 -.0023 FAU ,00628 RRT ,9365 RRF .9029 RTF ,9948 CRT .9949 CRS -.9911 CST -.9995

FC3 -,0279 8SP 9684 SG8 3142.7 R23 -.J810 R13 ,9816 LSA 3202,9 MSA 153.3 SSA 1.8

BE3 .1316 FSP -188 SGI 3101.8 SG2 505,3 THA 31.67 ELi _055.9 EL2 !42.1 ALF 33.2i

LAUNCH _4TE N4R 10 1969 FLIGHT TII4_ 122.00 ARRIVAL GATE JUL 10 19_9

HELIC_ENTRIC CONIC GISTANCE 364,233
RL 148.58 L4L .00 LOt. 169.25 VL 27._92 G4L -8,86 AZL 131.36 HE4 174._6 SHA 131.60 ECC .19998 [NC41.361_ VI 29.9_

RP 10_.82 LAP -3.39 LOP 345.39 VP 37.825 GAP 5._3 AZP 48,75 TAL 221.52 TAP 36.39 RC_ 105,28 4PO 157.92 v2 34,_25

RC 131.823 GL -60.16 GP 72._4 ZAL 103.09 ZAP 98.80 ETS !40.90 7AE 75.66 ETE 215,76 7_C 59.91ETC 237.06 CLP 171,24

PLAN[TO(ENTREE CON[E
C3 440.754 VHL 20.994 _LA -39.75 RAL 66.61 RA0 6577.2 V£L 23.708 PTH 3.30 VHP 25.997 CPA 4_.53 RAP 28_.J3 ECC 8.1537

LNCH AZHTH LNCH TD4E L-Z TINE [NJ LAT [NJ LONG INJ RT ASC INJ A_4TH INJ TIHE I:_ CST TIN _NJ 2 LAT _NJ 2 LONG
60.84 7 18 52 2125.80 2,07 47,71 334.I0 129,71 7 54 18 1525.8 7.16 41.93

119.16 13 54 56 8_8.03 2.09 313,60 334.11 129.71 14 9 44 2_8.0 7.18 307.8]

60.84 7 18 52 7125.80 2.07 47.71 334.10 129.71 7 54 18 1523._ 7.16 41.93

119.i6 13 54 56 888.03 2.09 313.60 334.11 129,71 14 9 44 2_8.0 7.18 307.83

60.84 7 IH 52 212_,80 2,07 47.71 334,10 129,71 7 54 18 1325,8 7.]6 41.93

119,16 13 34 56 888.03 2,09 313.60 334.11 129,71 14 9 44 288.D 7,18 307,83

_IFFER_NT[AL CORRECTIONS NI0-COURE EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY

TDE-2.17O7 TRA 2.1637 TE3 -.0085 8AU .633(} SGT 970.7 5GR 2979.0 SG3 51.1 ST 635.7 SR 2837.6 SS 1195.6

RO-10.3576 RRA 2.3262 RE3 .1071 FAU-.OO823 RRT ,7929 RRF ,9840 RTF ,8886 CRT .9601 ERS -.9982 CST -.9753
FOE-1.9291 FRA .7374 FE3 .0162 8SP 9682 St.,8 3133._ R_3 -,1_88 R13 .9916 LSA 3138.9 HS_ 181 .7 SSA .6

80210.5_26 BRA 3.1769 BE3 .1_74 FSP -161 S_1 _080.3 S(,_ 572.0 THA 74.98 ELI 296"_2.7 EL2 173.9 ALF 77,82

LAUNEH GATE MAR 10 1969 FLIGHT TZ_ 124,00 ARRIVAL GATE JUL 12 19_9

HELI_X_ENTRIE CONIE GIST_N_E 368.576
RL 148,58 LAL ,00 LCL 169,25 VL 27.818 G_L -8,27 AZL 168.56 H(_ 176.54 SHA 131.07 ECC .19540 1NC78.5626 VJ 29.988

RP 108.79 LAP -3.39 LCP 348.56 VP 37.778 GAP 5.62 AZP 11.46 T_L 219.13 TAP 33.67 RCA 105.46 APO 156.68 V2 34.833

.RE !34.1_3 GL -47.27 GP 53.20 ?AL 96.97 ?AP 94.79 ETS 168.08 Z_E 54.05 ETE 237._7 ZAE 3_.99 ETC 262.70 CLP 9_._2

PLANETC_CENTRIE CONIC
C31349.440 VHL 36.73_ OLA -24.96 R_L 74.40 RAO 6573.J V_L _.3f_O PTH 3.55 VHP 45.996 CPA 29.03 RAP 270.66 ECC23.2084

LNCH JZHTH LNCH TINE LoI T|14[ _NJ LIT INJ LONG INJ RT AS( INJ AZNTH |NJ TIN_ PO CST TZN INJ _ L_T INJ 2 LONG
90.00 9 7 Jfl 1972.22 o13,05 26.69 339,61 115,36 9 40 7 1372.2 -9.53 19.78

90,00 13 8 41 1173,50 I!,98 341._ 351.46 115,8§ 13 28 14 573.5 15.36 334.3t

100.00 10 5 55 1782.76 -15,92 11._h5 338.19 115,64 10 35 36 11_2.8 -12.34 4.39

100,00 14 52 41 _,19 14.84 318.12 39E.90 116,25 15 6 39 23_,2 18.25 310.99

1!0,00 10 31 _ !703.85 -L:_,33 2.05 334.87 1i6,58 1O 59 29 1103.9 -18.58 354.93

110.00 16 44 l 5777.90 21.21 272,96 356.29 117.45 18 _ 19 5177,9 _4.72 265.57

GIFFERENTIAL CORRECTIONS MIOLCO.JR_ E_EUTION ACCURACY CRSIT GETERMINATION ACCURACY

TOE 4.!538 TRA 1.1842 TC3 -.0632 8AU 3.3972 S_T 8L_Z.6 S(.R 2629.9 SG3 46.6 ST 650.9 SR 1947.5 SS 1553.0

RO-!2.2491 RRA 7.2784 RE3 ,I774 FAU-.05383 RRT -,7339 RRF .9981 RTF -.6907 CRT -.95_ CRS -.9996 CST .950_

.FGE-2.444! FRA 1.6592 FE3 .0345 _.SP 8237 5GB 2755.6 R_3 -.1095 R13 .9940 LSA 2567.6 NSA 1_8.6 554 ._

8GE12.9342 8RA ?/3741 _C3 .1883 FSP -146 S_| 2701.3 SG2 544.0 TH4 1_3.4_ ELl _045.8 6L_ 176.1 _LF 107.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH 0ATE MAR 10 1969 FLIGHT TIME 126.D0 ARRIVAL CATE JUL 14 J969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108.77 LAP -3.38

RC 136.471 GL 56.62

PLANE TOCENTRI( CONIC

C3 699.145 VHL 26.441

LNCH AZHTH L_H TIM_

19.49 14 12 13

160,51 O 58 4

19.49 14 12 13

160,51 0 58 4

19.49 14 12 I]

160.51 O 58 4

LOL 169.25 VL 27.745 &AL

LOP 551.74 VP 37.732 GAP

GP -65.69 ZAL 100.]9 ZAP

CISTAN(E 378.985

-8.93 ATL 36.33 HCA 184.20 SMA

7.12 AZP 143.59 TAL 219.75 TAP

9_.37 £TS 191,18 ZAE 72.]9 ETE

130,54 ECC ,20678 IN(53,6651 Vl 29.988

43.94 RCA 103.55 APO 157.53 V2 34,84l

119,15 ZAC 80.93 £TC 98,89 CLP 110.70

0LA 72.92 RAL Z1.05 RA0 6572.7 VEL 28.643 PTH 3.43 VHP 33.198 OPA -87.88 RAP 14.18 ECC12.5062

L-I T|N_ IN] LAT IN] LONG INJ RT A.SC IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LON&

5070.7] -.85 248.48 290.80 |L08 15 ]6 44 4470.7 -8.49 246.53

]300.84 -.84 94,94 290.78 17.08 1 5] 5 2700.8 -8.49 92.98

5070.7] -.85 248.48 290._ 17.08 15 ]6 44 4470.7 -8.49 246.53

3]00.84 -.84 94.94 294].78 17.08 I 5] 5 2700,8 -8.49 92,98

5070.73 -.85 248.48 290._ 17.08 15 36 44 4470.7 -8.49 246.5]
3300.84 -,84 94.94 290.78 17.08 I 5] 5 2700.8 -8.49 92.98

OIFFERENTIAL CCRRECTION5

TOE ,I108 TRA .9136 TC] -.05]] BAU 1.6305
R0-11.7626 RRA 2.1711 RE3 -.166! FAU-.02049

r0E 2.2494 FRA -.]600 FC] .0254 OSP 9696

BOE11.7611 _A 2.]574 BC3 .1744 FSP -158

L_UNC_ OATE MAR 10 1969

HELIOCENTRIC CONIC

RL 148.58 LAL .OO

RP 108.74 LAP -3.36

RC 138.775 GL 60.56

PLANETC_ENTRIC CONIC

C] 257.594 VHL J6.030

LNCH AZMTH LI_H TIME
23.7] 12 36 15

156.27 23 O 14

23.7] 12 36 15

156.27 23 0 14

2].7] 12 36 15

156.27 23 O 14

MI0-COUR.E EXECUTION KCURACY

,%T 730.9 SGR 5136.7 SG] 49.]

RRT .5526 RR_ -._7| RTF -.49|4

•_ 52L_0.7 R23 -.0_9 RI] -.9949

•%1 3163.6 $_2 604.0 THA 82.38

FLIGHT TIME |28.00

DISTANCE ]84.035

LOL 169.25 VL 27,672 GAL -8.48 AZL 59.29 F_A 186.58 ,9,44 130.02 LEE .20409

LOP ]54.91 VP 37.687 GAP 7.10 AZP 120.54 TAL 217.76 TAP 44.]5 RCA 10].49

GP -73.87 ZAL 106.42 ZAP 103.89 ETS 213.19 ZAE 88.05 £TE 159.47 ZAC 95.65

OLA 69,25 RAL ]54.74 RAO 6571,5 VEL 19.466 PTH 3.11 VHP 20.077 0PA -72.24
L-I TIME IN] LAT IN] LONG IN] RT AS_ IN] AZMTH IN] TIME PO CST TIM

4965.75 -6.8] 244.33 262.15 20.90 1] 59 1 4365.8

3217.31 -6.82 95.19 262.J_ 20.90 23 5] 51 2617.3

4965.75 -6.83 244.33 262.15 L:_.90 13 59 1 4]65.8

]217,31 -6.82 95.19 262.13 ,30.90 23 5] 51 2617,]

4965.75 -6.83 244.33 262.15 ._.gO 13 59 I 4365.8

3217.31 -6.82 95.19 262.13 L_.9_ 23 5] 51 2617.]
OIFFERENTIAL CORRECTIONS

TOE ].4779 TRA-J.$224 TC3 -.0155 BAU .1523

RO£-2,7317 RRA 2.7173 RC] -.0264 FAU .OO529

FOE 1.0451 FRA -.5547 re3 -.0178 85P 10738
OOE 4.4224 BRA 3.1148 8C_ .0442 FSP -187

ORBIT 0ETERMINATION ACCURACY

ST 203.8 SR 2594.0 SS 14J6.7
CRT .0686 CRS .9997 CST .0441

LSA 2955.5 MSA Z05.7 SSA 1.5

ELl 2594.0 EL2 _3.] ALF 89,69

ARRIVAL CAT£ JUL 16 1969

INC30.7095 Vl 29.9_8

APO 156.56 v2 34.850

ETC |41,28 CLP 149,77

RAP 55.90 ECC 5.2]9]

IN] 2 LATINJ 2 LONG

-14.29 241.HI

-14.28 92.67

-14.29 24J.81

-J4,Z8 92.67

-14.29 241.81

-14.28 92.67
ORBIT DETERMINATION ACCURACY

ST ]324.2 SR 1275.I 55 709.6

CRT -,9410 CRS .9617 C$T -.9977

LSA t944,0 MSA ]22,0 SSA 1.6

ELI 1811.0 EL2 315.4 ALF 136.]5

MI0-CCUR,E EXECUTION ACCURACY

S_T 1977.0 _ 2908.2 SG3 58.3

RRT -.9397 RRF -.9634 RTr .9954

K,B 3516.6 R'23 -.1581 RI3 -.9862

$61 3a70.7 .%2 566.6 THA 123.58

LAUNCH 0ATE MAR l0 ]969 FLIGHT TIME 130.00 ARRIVAL DATE JUL 18 J969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108.71 LAP -3.3_

RC 141.O67 GL 57.27

PLANE TOCENTRIC CONIC

C3 131.694 VHL 11.476

LNCH AZMTH LNCH TIME

30.56 12 45 58

149.44 22 ]9 4

30,56 12 45 58

|49.44 22 ]9 4

30.56 12 45 58

149.44 22 39 4

01STANCE 389.554

LOt. 169.25 VL 27.600 GAL -8.11 AZL 69.]J MCA 189.45 SMA 129.52 ECC .202_4 INC20.6892 V! 29.988

LOP 358.09 VP ]7.643 GAP 7.21 AZP 110.4] TAL _J5.96 TAP 45.41 RC_ 10).25 APO 155.79 v2 34.860

GP -70.0! ZAL 112.29 ZAP 109.99 ETS 272.06 ZAE 97.58 £TE 196.69 ZAC 104.17 ETC 179.64 CLP |79.74

CLA 6].41RAL ]5].]1RA0 6570.4 VEL ]5.907 PTH 2.81 VHP J4.]19 CPA -61.50 RAP 53.03 E(C _.J673

L-I TIME IN] LAT IN] LONG IN] RT AS( IN] ATMTH IN] TIME _ CST TIM INJ 2 LAT IN] 2 LONG

4834.]7 -13,13 236,91 256.62 27.36 14 6 32 4234.2 -20.20 233,_2

]131.46 -1],11 95.32 256.60 27.]6 23 31 16 2531.5 -_0,19 91,83

4854.17 -13.1] 216,91 256.62 27,36 14 6 32 4234.2 -20,20 233,42

]131.46 -I].II 95.32 256._ 27.36 23 31 16 2531.5 -20.19 91.83

4834.17 -13.]3 _36.gI 256.62 27.36 14 6 32 4234,2 -20,20 25].42

3111,46 -I].II 95.]2 256.60 27.]6 23 ]I 16 253|.5 -_0.19 9J.83
_IFFERENTIAL CORRECTIONS

TOE 2.6425 TRA-2.83_7 TC3 -.2944 BAU .5L:_]6

ROE ,0830 RRA 1,02_8 RE3 .0_73 FAU .01675

FOE .8255 FR_ -.59_6 FC3 -.J101BSP 11454

E_E 2.6438 BRA 3.0117 8C3 ._957 FSP -_52

LAUNCH 0ATE MAR 10 1_9

HELIOCENTRI( CONIC

RL 148.58 LAL .OO

RP 108.68 LAP -].28

RC 143.]44 GL 52.]9

PLAN_T_X_ENTRIC CONIC

C3 8].395 VHL 9.132
LN_ AZMTH LN_:H TIME

36.68 13 14 58

143,32 _2 37 40

36.68 13 14 58

143.32 22 37 40

36.68 13 14 58

143.32 22 ]7 40

OIFFER_NTIAL

TOE 1.9785

ROE: .4974
FOE ,7915

80E 2,O401

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_T 3490.5 .S(,R 1143.5 S_] 70.8 ST |624.8 SR ]44.8 SS 565.9

RRT -._(_0] RRF -._O41 RTF .9_07 CRT -.4817 CR$ .]222 CST -.984_

S_8 _673.0 R_3 -.2196 R|] -.9728 LSA J725.7 MSA 317.7 SSA 2,1

SGI 3641.9 _2 477.1 THA 16].27 ELI I63].5 EL2 ]00.5 ALF 173.96

FLIGHT TIME 132.00

0ISTANCE 395.Z17

LOL 169.25 VL 27.528 GAL -7.77 A_L 74.62 PiCA 19_,46 SHA 129.02 ECE ._0211 INC15.]808 VI 29.988

LCP I._7 VP 37.599 GAP 7.36 AXP |05.04 TAL 214.22 TAP 46.6d RCA 10_.94 APO 155.10 V2 ]4.870

GP -63.50 ZAL 117.24 ZAP 115.95 ETS 286._6 ZA£ 104.45 ETE _08,71 ZAC II0._O ETC 192.66 ELP-168.76

OLA 58.28 RAL ]56.77 RAO 6569.6 VEL 14.309 PTH 2.60 VHP 11.419 OPA -5_.94 RAP 50.49

L-| TIME IN] LAT IN] LONG IN] RT A_ IN] A2_ITH IN] TIME PO (ST TIM IN] 2 LAT
4710.99 -17.95 228.77 255.23 33.55 I4 33 29 4111.0 -_4.5fl

3062.94 -17.93 94.58 255.21 33.55 23 _8 43 2462.9 -24.54

4710.99 -17.95 228.77 255.23 33.55 14 3] 29 4111,0 -24.5fl

3062.94 -17.93 94.58 255.21 3].55 23 28 43 2462.9 -_4.54

4710.99 -17.95 228.77 _55.23 ]3.55 14 3] 29 4J11.0 -24.55

3062.94 -17.93 94.58 _55._I 33.55 2] _8 4] 2462.9 -24.54

ARRIVAL CATE JUL L_3 1969

COR_CTICNS MIO-C_URSE EXECUTION ACCURACY

TRA-2.7948 TC] -.6480 BAU .723] S_T 3750.0 SGR 494.6 SG3 84.8

RRA .3176 RE3 -.0329 FAU .0245_ RRT -.4342 RRF -.176! RTF .958_

FRA -.59_ FC3 -.2546 OS,° 1176_ K,0 3782.4 R'_3 -.2730 R13 -.956_

8RA 2.8128 BE3 .6488 FSP -278 K,I 3756.2 SG2 444,8 THA 176.68

ECC 2.3725
INJ 2 LONG

224.34

90.14

224.34

90.14

224.34

90.|4
ORBIT DETERMINATION ACCURACY

ST _594.7 SR 512.1 55 533.0

CRT .516_ CR$ -.7290 CST -.9627

LSA 16_5.6 MSA 310,I SSA 2.9

ELI 1604.2 EL_ 2_2.7 ALF 6.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH 04TE NAR 10 1969 FL|GH" TINE 134.00 ARRIVAL CATE JUL ZZ 1969

HELIOCENTRIC CONIC

RL 1481.58 LAL .00

RP 108.65 LAP -3.23

RC 145.608 GL 47.53

PLANETO(:ENTRIC CONIC

C3 60.152 VHL 7.756

LNO_ AZHTH LNCH TINE

42.01 13 46 8

137.99 22 39 29

42.O1 13 46 8

137.99 22 39 L:_

42.01 J3 46 8

137.99 _ 39 29

OJSTAN(E 400.937
LOt. 169.25 VL 27.457 GAL -7.43 AZL 77.87 H_A 195.54 ,T_4A

LOP 4.46 VP 37.557 GAP 7.52 A2'P I01.70 ?AL 212.48 TAP

GP -57.15 ZAL |21.14 ZAP 121.48 [TS 292.26 ZA[ 109.75 ETE

J28.53 ECC .20i68 INCJE.1301 vl 29.988

48.02 RCA 102.61 APO 154.45 V2 34.880

212.05 ZAC 115.24 ETC 197.01 CLP-164.30

0LA 35.91RAL ._ RA0 636g,1V[L 13.473 PTH 2,46 VHP 9.782 0P4 -4§.63

L-| TII4E INJ LAT INJ LONG INJ aT ASC INJ AZt4TH INJ TIM( PO EST TIM

4603.87 -21.12 220.74 234.37 39.16 13 2 52 4003.9

_OJ6.J8 -2J._0 93,65 234.33 39,16 25 29 46 2416,2

4605,87 -21.12 220.74 2§4.37 39.16 15 2 52 4003.9

3016.18 -21.10 95.63 234.53 39.16 23 29 46 2416.2
4603.87 -2J.12 220.74 254.57 59.J6 Jfl 2 32 4003.9

3016.18 -21.10 93,63 254.53 59.16 23 29 46 2416.2

RAP 48.83 [CC 1.9899

IN| 2 LAT IN| 2 LONG

-27,22 215.48

-27.21 88.39

-27.22 215,48

-27,21 88.39
-27.22 215.48

-27.21 88.39

ORBIT OETERNIN4TION _CCURACY
ST 1359.8 SR _5.6 S$ 516.9

CRT .7152 CRS -.9006 CST -.9469

LSA 1660.5 MSA 302.6 SSA 3.9

EL1 1584.6 EL2 266,1 ALF 10.29

0 |FFERENTIAL CORRIEC T ICNS

TOE 1.6._02 TRA-2.65ZO TC3-1 .O286 B/K/ ,83|_

ROE ,3199 RRA .0908 RC_ -.1016 FAU .0_066
FOE .7742 FRA -.5733 FC5 -.4412 8SP 12104

BOE 1.71ll I_A 2.6536 8C3 1.0536 FSP -325

NI0--O_URS( (XECUTION ACCURACY
.%¢ 3838.? .%R 4_0.5 .%3 _.O

RRT .2057 RRF .4985 RTF .9396

3882.6 R25 .3110 RI_ .9404

.%! 3839.1' _ 42|.4 THA J.32

LAUNO-I DATE MAR JO 1969 FLIGHT TINE 156.00 ARRIVAL DATE JUL 24 1969

HELIOCENTRIC C_IC 0ISTkNCE 406.682

RL 148.38 LAL .00 LCL 169.23 VL 27._86 GAL -7.10 AZL 80,06t.K:A J98,65 ,SNA J28.03 gO( ,2DJ46

RP 108.61 LAP -5.16 LOP 7.64 VP 57.316 GAP 7.7'0 A?P 99.42 TAL 210.74 TAP 49.39 RCA 102.25

RE 147.857 GL 43.10 GP -51.44 ZAL 124,03 ZAP |_8.48 ETS 295,36 ZA( |13.93 ETE 212,42 ?AC 119.44

PLA_7OC£NTR/¢ CONIC

C5 47.097 VF4. 6.865 DLA 50.22 RAL 4.91 RAO 6568.8 VEL 12.979 PTH 2.37 VHP 8.789 0PA -59.27
LNCH AZPNYH LN(H TZNE L-| T|N[ IN| LAT XNJ _ rNJ RT A_ ZNJ A2_4TH IN| TIME PO (ST TIM

46.82 14 16 8 4311.33 -_5.03 _15,_5 254.20 44.04 J5 51 20 5911.5

133.38 22 41 23 29_7.46 -25.01 9'2._'_ 254.|8 44.04 25 31 13 2387.5

46.62 14 16 8 4511.33 -25.05 215.25 254.20 44.04 13 51 20 3911.5

1_._8 _ 41 25 2_7.4_ -25.01 92._ 254.18 44.04 25 51 15 2587.3

46.62 14 16 8 43|1.55 -25.05 215.25 254.;_0 44.04 13 51 20 3911.3
155.58 22 41 23 29@7.46 -23.01 92._ 254.18 44.04 23 31 15 2387.5

OIFF(IENTIAL CORRECTICI_5 MID-COURSE E_ECUTION ACCURAC¢

TOE 1.4105 TRA-2.47_2 TC3-J.4190 8AO .8_9 S_T 3952.2 _ 455.9 .%3 111,8

ROE .4785 RRA .0107 RC3 -.1367 FAU .03344 RRT .4708 RRF .7550 RTF .9246

FO( .7474 FRA -.5545 FC3 -.6514 8SP 12453 _ 5978.2 R_3 .5548 RI3 .9263

_ 1.4893 BRA 2.4762 8C3 I .4276 FSP -_ S_J 3938.1 .%2 399.9 THA 5.13

APO 153.85 V2 54.891

ETC 198.4J CLP-162.51

RAP 47.94 ECC 1.7751
IN| 2 LAT IN| 2 LONG

-28.65 207.32

-28.64 87.0J

-28.65 207.3_

-28.64 87.O1

-28.65 207.32

-28.64 87.0J

ORBIT OETERt411_L4TION ACCURAC_

ST 1526.3 5R 399.6 SS 500._
(RT .7653 CRS -.9445 CST -.9341

LSA 1628.4 NS_ 296.1 SSA 5.0

ELI 1557.4 EL2 252.0 ALF 11.64

L*bNC_ 0ATE MAR IO 1969 FLIGHT TIM[ 138,00 ARRIVAL C4T[ JUL 26 1969

HIELI(XENTRIC CONIC 0ISTANC[ 412,437

RL 148.58 L4L .00 LOt. 169.25 VL 27.516 GAL -6.76 A?L 81.63 _A 201.79 SNA 121.58 (CC .20141 INC 8.3528 vl 29.988

RP 108._8 LJP -3.09 LOP 1D,83 VP 57.475 GAP 7,88 AZP 97.76 TAL 208.99 TAP 50.7B gC4 101.88 APO 153.2_ v2 34.90?

RE 150.092 GL 39.18 GP -46.45 Z4L 126.06 ZAP 130.91ETS 297,73 ?AE 117,25 ETE 211.38 ZAC 123.13 [TC 198.60 CLP-161.91

PLAI_ T(_ENTR lC CONIC _;: :L_ .... _
c5 38.910 _c 6.238 OL_ 47._4 R4L 8.66 RAO 6368.3 _L:12.6_0 PT_ 2.50 vHP 8.138 oPA _33.7_ RAP 47.62 £CC 1.6404

LNCH kTHTH LN_H TINE L-I TINE INJ LAT INJ LONG JNJ RT AS( |NJ A?t4TH INJ TIM( PO CST TIN IN2 _ LATINJ 2 LONG

50.60 14 44 30 4430.92 -24.11 206.40 254,14 48.18 15 38 21 _8_0.9 -79.29 199,99

129.40 22 43 5 2971.89 -24.10 92.52 234.12 48.17 23 32 33 2371.9 -29._8 86,11
50,60 14 44 _O 4430.92 -24.11 _6.40 234.14 48.18 13 38 21 _8_0.9 -29.29 199.99

129.4_ 22 43 5 2971.89 -24.10 _.52 234.12 48.17 25 32 3fi 2371.9 -29.28 86.11

50.6Q 14 44 30 44_0.92 -24.11 2136.40 234.14 48.I8 15 58 21 5830.9 -29.29 199.99
129.40 22 45 3 2971.89 -24.10 9_.32 234.12 48.17 23 32 55 2371,9 -29.28 86,11

OIrFERENTIAL CORR_CT|ON5 NID-CCURSIE EX£CuTION ACCURACY

TOE 1.2529 TRA-2.55_O TC3-1.8112 8AU .9476 .%T 4046.2 _ 4_,3 .%3 122.8

ROE .4319 RRA -.0185 RC3 -.1957 F_U ,O389_ RRT .5738 RRF .8131RTF .9126

FD_ ,7098 FRA -.48_0 F(5 -,8875 B_P 12774 568 4075.0 R_ ,_i61RJ3 .9|48

_0£ 1,3252 6R_ 2.3331 8C3 1.8217 FSP -40fl .%1 4033.2 .%2 380,6 THA 3.83

L_UN(_ 0_7_ H_R IO 1969 FLIGHT 7P,( 140.OO

P_LIOC_NYR!( CC_IC 0IST_NCE 418,197

RL 148.58 LAL .00 LOL 169.23 VL 27.247 GAL --_.41 42'1.. 82.83 _ 204.94 SNA 127.12 ECC .20153

RP 108.54 LAP -5,01LCP 14.01VP 57.45_ GAP 8._ _2'P 96.49 TAL ,_-o01'.25 T_P 52.17 RCA 101.50

RC 132.312 GL 35.1'I GP -42.13 ZAL 127.52 ZAP 134.82 (TS 299.39 Z_ 119.88 EYE 210.22 ZAC 126.46

PLANETOCENTRIC CONIC

C3 55.535 VHL 3.774 OLA 44.36 RAL J2.L_'Z RA0 6568.5 '_EL 12.438 PTH 2.25 VHP 7.749 OPA -28.82
LNCH 42'NTH LNO.t TIME L-| TIME INJ LAT INJ _ INJ RT A_ INJ AZI4TH INJ TINE PO CST TIN

54.03 13 11 20 4559.39 -24.69 200.24 254.4| 5|._ 16 25 59 5159,4

123.97 _ 44 35 29153.31 -24.67 _.43 _54.40 51.64 23 34 0 2365,3

54,05 J5 || _13 4359.59 -24.69 2130.24 254.4J 5J.65 J6 25 59 3739,4

125,97 2_ 44 35 29_fl,31 -24.61' _V'Z.43 _54.40 31._1 23 34 0 2363,3

54.05 15 IJ 20 4339.39 -24,69 L_O0.24 254.4| 51.65 16 23 39 3739,4

12_.97 _E 44 55 2_5.3l -24.67 _'_.43 _54..iIO 51.64 23 54 0 238_.3

OIFFERENTIAL CORRIECTIONS MID-COURE_E (_CUTION ACCURACY

TOE 1.1316 TRA-2.2048 TC5-2.2042 BALi ._7_ .%T 4143.6 SGR 467.6 .%3 131,8

ROE .5915 RRA -.02_9 R(3 -.'_'225 FAU .04131 RRT ._67 RRF .840| RTF .gO34

f0E .6655 FRA -.4218 FC3-1.0?79 _SP 13162 _ 4169.9 R25 .3439 R13 .g036

_0E 1.1974 BRA 2.2050 _(3 2.2134 F_ -458 .%1 4|34.0 .%2 _5.3 THA 4.08

ORBIT OETERM;NATION _CCURACY

ST 1491.2 SR 396,9 SS 480.3

CRT .7842 CRS -.9628 CST -.9224

L5_ J589.7 MSA 291.0 SS_ 6.3

ELI 1324.2 EL2 240.9 ALF 12.10

ARRZVAL _4TE JUL 2_ 1969

Jl_ 7.1504 Vl 29.988

APO 152.74 V2 34.914
ETC i98.26 (LP-161.89

RAP 47.77 ECC 1.5486

INJ 2 LAT IN| Z LONG

-29.48 193.46

-29.46 85.65

-29.48 193,46

-29.46 85.65

-29.48 193.46

-29.46 8_.65

ORBIT OET_RNINATION ACCURACY

ST 1454.5 SR 388.8 55 457.0
CRT .7923 CRS -.9750 (ST -.gill

LSA 1547.2 MSA 285.9 55A 7.7

ELI 1487.6 EL2 232.0 4LF 12.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69

LAUNCH OATE MAR I0 1969 FLIGHT TIN[ J&2.00 ARRIVAL OATE JUL 30 1969

J"_LIO(_ENTRIC CONIC 0I$TAN_E 425.954

RL ]48°58 LAL ._D LOL 169.25 VL 27.179 GAL -6.06 AZL 83.80 HCA 208.09 SHA 126.67 ECC .20182 IN( 6.2020 V! 29.998

RP 108.50 LAP -2.92 LOP 17.20 VP 37.397 GAP 8.25 AZP 95.48 TAL 205.47 TAP 53.56 RCA 10J.t0 JPO |52.23 v2 34.926

RC 154,516 GL 32.65 GP -38:40 7AL 127.92 ZAP 138.26 ET$ 30_.68 ZAE 121.98 ETE 208.66 7AC 129.53 ETC 197,67 CLP-J62.20
PLANETOCENTRIC CONIC

C9 29.296 VHL 5,4|3 0LA 42,40 RAL i5.64 RAD 6568.2 VEL 12,275 PTH 2,2l VHP 7.482 0PA -24.5| RAP 48.26 ECC |.482|

LN(.H ATNTH LNCH TINE L-I TII4_ IN| LAT _NJ LONG :NJ RT A,_ IN| AZNTH |NJ TIN_ PO CST TIN IN| 2 LAT IN| 2 LONG
57.02 15 36 54 4295.03 -24.96 194.70 Z55,0! 54.54 16 48 29 3695.0 -29.4| ]87.64

122.98 22 46 17 2964.74 -24.95 92.6I 254.99 54.53 23 35 42 2364.7 -29.40 85.55

57.02 |5 36 54 4295.03 -24,96 |94.70 255.0] 54.54 ]6 48 29 _695.0 -29.4| ]87.64

122.98 22 46 17 2964.74 -24.95 92.6! 254.99 54.53 23 35 42 2364.7 -29.40 85.55

57.02 15 36 54 4295.03 -24._H_ 194,_ 255.0| 54.54 |6 48 29 3695.0 -29.4! ]87.64

1_.98 22 46 |7 2964.74 -24.9fl 92.6I 254.99 54.53 23 35 42 2364.7 -29.40 85.55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR_IT DETERNINATION ACCURACY

TOE 1.O127 TRA-2.10"Z9 TC3-2.6294 BAU 1.0344 SGT 4282,3 _ 464.5 SG3 |4].| ST |405,l ,_R 374.9 SS 422,2

ROE .35_7 RRA -.038I RC3 -.2488 FAU .04397 RRT .6700 RRF .8500 RTF .90|_ CRT .7915 CR$ -.9779 CST -.9005
roe .5966 FRA -.3749 FC3-1.2H4 BSP 14|38 ,5_ 4307.4 R_3 .3264 R|_ .9030 LSA |488.6 H$A 277.9 SSA 9.5

BOE 1.0727 BRA 2.|032 BC3 2,6412 FSP -502 S_I 4293.7 SG2 343.9 THA 4.18 ELI 1436.9 EL_ 224.| ALF 12.23

LAUNCH DaTE MAR |0 1969 FLIC+/T TIPlE |44.00 ARRIVAL 0ATE AUG | |969

HELIOCENTRIC CONIC

RL |48.58 LAL .00
RP 108.47 LAP -2.82

RC |58.704 GL 29.91

PLANE TOCCNTRI C CONIC

C3 26.216 VHL 5.120 OLA 40.59 RAL

LNO.I A2'MTH LNICH TIf4_ L-I T_NE

59.61 I6 1 26 4236.5I

120.39 22 48 27 2967,93

59.6] |6 ! 26 4236.5!
120.39 22 48 27 2967.93

59.6] |6 I 215 4236.51

IZ0.39 rZ 46 27 2967.93

DIFFERENTIAL CORRIECTION$

TD_ .988! TRA-l.9278 TC3-2.9_.3 8,_J |.0375

RO_ .3414 RR_ -.O244 RC3 -.2410 F_U .04_07

FOE .5835 FRA -.2987 FC3-1.4222 B_ J3_I00
8OE 1.0455 8RA 1.9280 BC3 2.9601FSP -446

OISTANC£ 429.717

L_. 169.25 VL 27.|l| GkL -5,69 _IL 84.57 /.(A 2|l,26 8_k

LOP _0._9 VP 37,.,,_0 GAP _.44 A2'P 94.65 TAL 20_.69 TAP

GP -35.18 ZAL 127.94 ZAP 14J.29 ETS 301,7_ Z/_: 123.66 ETE

126.23 £CC .20224 IN( 5.4310 v| 29.988
54.95 RCA I(30.70 APO l_l.T6 V2 34.93_

_07.08 ZA( |32.40 ET( 197.0l CLP-J62.69

18.99 RAO 65_8.! _L 12.149 PTH 2.!8 W4P 7._09 OPk -20.70 RAP 49.05 ECE |.4914

|NJ /..AT IN| _ IN| RT AS,_ _NJ A_qTH IN| TII,4_ PO CST T_M IN| 2 LAT IN| 2 LONG

-25.07 I89.7! 255,92 56.96 17 12 3 _536,5 -29.23 182,44

-25.05 9_.96 255.91 56.95 2_ 37 55 2_1_7.9 -29.2l 85.70

-25.07 !89.71 25S.9_ 56.96 17 |2 3 _636.5 -29.23 |82.44
-25.05 92,96 255.9l 56.95 23 37 55 2367.9 -29.21 85.70

-25.07 !89.7! 255.92 56.96 |7 !2 3 _45_6.5 -_9,29 182.44

-25.05 92.96 255.91 56.95 23 37 55 2367.9 -29.21 85.70

NID-COURS_ EXECUTION ACCURACY ORBIT 0ETERN_NATION ACCURACY

S_T 4292.0 ,_ 456.3 S_3 142.1 ST |399.0 SR 382.3 55 420.0

RRT .6486 RRF .8305 RTF .885| CRT ,8083 CRS -.9875 CST -.8890

,S_ 43J6.1R23 .3319 R!3 .8870 LSA |483.8 N$A 279,4 S$A ]0.B
•._,I 4302.2 S_2 346.5 THA 3.97 ELI |433.6 EL2 219,6 ALF |2.76

LJUNCH CA T£ NAR 10 1969 FLIGHT TIN_ 146,00 4RRIVIL C4 TE 400 3 1969

I'ELIOCgNTRIC CONIC CI$TAN(£ 435.470

RL 14_.58 L_L .OO LCC 169.25 VL 27.045 G_L -5,32 AZL 85.21 N(A 214.43 S_4_ 125.79 ICe .20284 IN( 4.7883 V] 29.988
RP 108.49 L_P -2.7] LOP 23.58 VP 97.]23 G_P 8.63 47P 99.95 T_L 201,90 T_P 56.93 RC4 100.28 APO |5|.3| VZ ]4.95|

RC |58.875 GL 27.44 GP -32.99 74L 127.48 7AP J43.98 [T$ ]02.57 ZAE ]25.0! IT[ _°05.54 ZAC 1_5.14 [TC |9_.92 CLP-|63.30

PLANE TO_ENTR|C CONIC

C] 25.787 VHL 4.877 CLA _9.06 RAL 22.31 R40 6568.0 VEk [2.048 PTH 2.|5 VHP 7.209 CPA -17.31 RAP 50.06 [CC |.]915

LN_ 4ZMTH LN(H TII4[ L-] T|NI[ |NJ LAT _NJ LONG IN| RT A,S_ _NJ ATNTH IN| TIN[ PO CST TIN IN| _ LAT |NJ Z LONC

61.88 ]6 Z5 ]3 4]82.8] -25.07 |85.|8 257.13 59.0l ]7 34 56 3582.8 -28.98 177.76

IIS.IZ Z2 51 ]2 2973.73 -25.06 93.46 257.|2 59,00 23 40 46 2373.7 -28.97 86.04

6].88 |6 25 19 4182,89 -25.07 185,18 257°]3 59,01 17 94 56 9582.8 -28.98 177.76

118.]Z 22 5l ]2 2973.79 -25.06 93.46 257.|2 59.00 23 40 46 2373.7 -28.97 86.04
61.88 16 25 |9 4182.8] -25.07 185,18 257.13 59.0l 17 34 56 9582.8 -28.98 177.76

J18.]2 22 5l |2 2973.73 -25,06 93,46 257.12 59.00 23 40 46 2373.7 -28.97 86.04

O]FFE_NTIAL CORRECTIONS N|0-OOURSI[ EXECUTION ACCURACY ORBIT O[TERt41N_TION ACCURACY
TOE .9246 TRA-J._048 TC]-3.3462 BAU 1.067| S_,T 4392.0 SGR 451.| Sr_3 146.3 ST !364.0 SR _78.6 SS 394.7

ROE .322J RR_ -.02_6 RC3 -.249! FAU .04346 RRT .6570 _ ,8152 RTF .8816 CRT .8142 CRS -.9916 CST -.8784
FOE ,5926 FRA -.2034 FC3-l.5818 BSP 13765 _ 4415,J R_3 ._084 RJ3 ,8833 LSA |443.8 MSA 279.6 SSA 12.7

BO[ ,9791 _RA |._049 e(3 3.355_ FSP -468 5_! 4402.0 ,_2 3_H).3 TH4 9.88 [L! |399°2 EL2 _J4 ._ ALF |3._5

LAUNCH OAT[ MAR |0 ]_9 FLIC4._T TIN[ !48.00 ARrIVaL CATE AUG 5 1969

H[LIC(ENTRIC CONIC O|STANCE 44J .219

|48.58 LAL .[30 L_. |69,25 VL 26.979 G_L -4.95 42'1. 85.76 I,_ 237.6! ,_1_ 125,37 £C( ._360 IN( 4,24!4 Vl 29.988

RP ]08.99 LAP -2.59 LOP 26.78 VP 37.287 G_P B.8_ A_ 93._ TAL 200.1! TAP 57.7| R(4 99.85 _PO 150.90 v2 34.964

RE 161,O27 GL 25.!9 GP -29.97 _AL 126.59 ZAP |46,3_ ITS 303,23 2AE 126.11 ETE 204.!0 ZAC J37.77 ETC 195.64 CLP-|63.97
PLAN_TC_ENTRIC CONIC

C3 Z| .8|3 VHL 4.670 OLA 37.76 RAL 25.r_ RAO 6567.9 VEL JI.9_ PTH 2.13 VHP 7.|46 DP_ -14,29 RAP 5| .26 £CC 1.9590

LNCH AZ14TH LN(H TINE L-I TINE INJ LAT INJ I..CNG INJ RT AS(. INJ A2"NTH INJ TII_ PO C$T TIM INJ 2 LATINJ 2 LONG
63.90 16 4B 26 4133.32 -25.02 181.05 258.6! 60.75 I7 57 _ 3533.3 -28.72 ]79.5l

116.]O 22 54 43 Z_!.!2 -25.0| 94.04 25_.6I 60.74 23 44 24 238|.J -28.7] 86.50

63.90 !6 48 26 4J33.32 -25.0"Z |81.05 258.61 60.75 I7 57 20 3533_3 -28.72 J73,Sl

116.10 2_ 54 43 _9tt|.!2 -25.O! 94,04 _58.61 60.74 23 44 24 238|.1 -28.7] 86.50

63.90 J6 48 2_ 4133.32 -25.O"Z 181,05 2_8.6J 60.75 ]7 57 20 3533.3 -28.7_ |73.51
JJ6.]O LP_ 54 43 2981.12 -25.01 94.04 2_.61 60.74 23 44 24 2381.l -28.71 86.50

DIFFEreNTIAL CORRECTION9 NID-_EXECOTION ACCURAC_ CRBIT OETERNIN_TZON ACCURACY

TD( .8803 TRA-I._707 TC3-3.7_O8 BAU l,O_05 _T 4475.7 _ 447.4 .T,G3 I48.7 ST 1334.9 SR 379.2 $5 379.6

ROE .3089 RRA -.O203 RC3 -.2522 FAU .04314 RRT ._552 _ .7934 RTF .8775 CRT .8245 CR$ -.995] CST -.868|

FOE .489! FRA -,1333 FC3-J.7|L_3 _SP J40_ _ 44_8.0 R23 ._48 RJ3 .8789 L$A 14!|.9 MSA 267.9 $SA 14.6

_0£ .9329 _RA 1.6708 Be3 3.7394 FSP -475 _| 4485.4 ,S(,2 337.2 THA 3.77 ELI 1371.9 EL2 208.7 ALF J9.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69

LAUNCH DATE HAR ID l_69 FLIG_IT TIE 150.00 ARRIVAL OATE AUG 7 1969

OISTAN(E 446.962

LOL 169.25 VL 26.914 GAL -4.56 AZL 86.23 HCA

LOP 29.97 VP 37,252 GAP 9.02 AZP 92.85 TAL

GP -27.86 ZAL |25.3! ZAP |48.50 £TS 303°72 ZA£

2_0.79 SNA 124.96 ECC .20452 IN( 3.7678 v| 29.988

198.30 TAP 59,09 REA 99.40 AFrO 150o51 V2 34.977

127.02 ETE 2I}2.76 ?AC |40.34 ETC 195.00 ELP-J64.68

H_L I(XENTRI C CONIC

RL 148.58 LAL .00

RP 108.35 LAP -2,46

RC 163.161 GL 23.l!

PLANF TOCFNTR l( CONIC

C3 210.178 VHL 4.492 OLA 36.64 RAL 29.07 RAO 6§67,8 VIEL |l.898 PTH 2.|1 VHP 7.125 DPA -|1.56 RAP 52.62 ECC |.332!

LNCH AZNTH LNCH TII_ L-J T|I4E IN| LAT |NJ LONG _NJ RT AS( IN| A_I4TH IN| TIHE PO CST T|N IN| Z LAT IN| 2 LONG
65.70 17 l! 24 4087.18 -24.95 |77.25 260.38 62.24 18 J9 31 3487.2 -28.45 169.62

I14.30 22 58 58 2989.86 -24.93 94.70 260.37 62.23 23 48 47 2389.9 -28.44 87.07

65.70 17 lJ 24 4087.18 -24.95 |77.25 260._8 62.24 18 19 31 3487.2 -28.45 169.62
|14.30 22 58 58 2989,86 -24.93 94._ 260.37 62.23 23 48 47 2589.9 -28.44 87.07

65.70 17 11 24 4087,18 -24,95 177.25 260.38 62.24 J8 19 3| 3487.2 -28.45 169.62

1|4.30 22 58 58 2989.86 -24.93 94.70 260.57 62.23 23 48 47 2389.9 -28,44 87.07

DIFFERENTIAL CCRR1ECTI(_NS NIO-(.OUR_4EE_CUTION ACCURACY CRBIT OETER94J_TI(_N AECURAC_

TOE .8438 TRA-1.53_2 TC3-4.||81 BAU 1,1130 _T 4_59._ _ 443,7 _3 |50.| ST |305.9 SR 381,8 SS 353.3

ROE ,299_ RRA -.0167 RC3 -.2546 FAU .04250 IRRT .6504 RRF ,7666 RTI r .8746 CRT .837! CRS -.997J CST -.8578

roe .a476 FRA -.0658 rC3-1.8233 BSP 14327 _ 4581.0 R23 .2589 R|3 .8759 LSA 1381.1 MSA 261 .2 SS4 ]6.8

80E .8953 BRA | .5333 BE3 4.1259 RSP -480 8GI 45_._ SG2 337.9 THA 3.66 ELI |345.4 EL2 202.7 4LF 14,08

LAUNCH OATE NAR 10 |969

HELI_ENTRI C CONIC
RL ! 48.58 LAL .00

RP 108.31 LAP -2.33

RC |65.276 GL 21.16

PLANE TOCENTR | C CONIC

C3 !8.806 _ 4.337

LNO-J A2"MTH LNCH TIHE
67.34 ;7 34 J7

I12.66 Z3 4 0

67.34 17 34 J7

1!2.66 23 4 0

67.34 17 34 17

112.66 23 4 0

0IIrFERENTIAL CORRECT ICN5

TOE .8|M TRA-J..5895 TC3-4.5037 BAU !.J342
ROE .2920 RRA -.0124 RC3 -.2568 IrAU .04|59

rOE .4079 KRA -.0002 FC3-!.9147 BSP 14600

80E .8646 BRA _.3898 BC3 4._110 F,SP -482

FLIGNT TINE 152.0(] ARRIVAL DATE AUG 9 1969

O| $TAN(E 452.698

LO- J69.25 VL 26.849 GAL -4.16 AZI.. 86.65 H(_ 223.97 ,_A 124.55 ECC .20563 IN( 3.3512 Vl 29.988

LOP 33.17 VP 37o2!8 GAP 9.23 AZP 9"Z.4! TAL ]96.49 TAP 60.46 RCA 98.94 APO J50.16 v2 34.990

GP -26.02 ZAL !73.68 2AP J50.42 ETS 304,05 2_ 127.77 ETE 20|.54 ZAC |42.86 ETC 194.40 CLP-165.41

OLA 35.67 RAL 32.57 RAO 6_67.8 _EL 11.840 PTH 2.10 VHP 7.132 DPA -9,10 RAP 54.12 ECC 1.3093
L-I TINE IN| t.AT rNJ _ IN| RT AS( _NJ A_4TH _NJ TINE PO CST TIM _NJ 2 LAT IN| 2 LONG

4043.95 -24,84 |73.73 L_62.4! 63.54 ]8 4! 41 3444,0 -28.19 J66.02
2999.72 -24.83 9_.43 L_62.4| 63.53 23 53 59 2399.7 -28.17 87.73

4043.95 -24,84 J73.73 ,_6_.41 63.54 |8 41 41 3444,0 -28.19 166.07

_999.72 -24.83 95,4_ _6_.4| 6_,53 2_ 5_ 59 2399,7 -28.17 87.73

4043.95 -24,84 J7_,73 L:_.4| 63.54 J8 4J 4| 3444.0 -28.19 |66.02

2999.72 -24.83 95.43 _2.4J 63.53 23 53 59 2399.7 -28.17 87.73
Nl0-_ E_CUTION ACCURACY CK_IT OETERN_NATION ACCURACY

,_T 46_.0 _ 44_.9 8_3 130.8 ST 1276.4 SR 385.9 SS 333.5

RRT .6431 RRF .7421 RTF .8726 CRT ,8520 CRS -.997! CST -.8473

4660,4 R_3 .2324 RJ3 .8736 LSA 1350.9 NSA 253.2 SSA Jg,E

SGJ 4647,9 SG2 340.8 THA 3.56 EL| 13|9.1 EL2 |95.5 ALF 14.78

L_UN(H O_TE N*R JO 1969 FL_rGHT TIME 154.00 4RRIVAL DATE AUG 11 J969

DISTANCE 458.426

L(_. 169.25 VL 26.786 GAL -3.75 _ZL 87.02 N(A

LOP 36.37 VP 37.185 GAP 9.43 AZP 92.03 T_L

GP -24.40 7AL 121.72 ZAP 152.16 ETS 304.21 Z4E

227.16 S_4A |24.16 ECC .20691 |NC 2.9797 V! 29.988

194.67 TAP 61.83 RCk 98.47 APO |49.84 V2 35.003

128.40 ETE _.44 ZAC 145.34 ETC J93.84 CLP-166.16

_L]O(ENTRIC CONIC

RL 148.58 LAL .00

RP |08.26 LAP -2.|8

RC 167.370 GL J9.31

PLANETC_ENTRI( CONIC
E3 17.648 VHL 4,20! _L_ 34.80 RAL _6,|8 RAD 6567.7 VEL 11,79| PTH 2.08 VHP 7,16! DPA -6,87 RAP 55.74 ECC J.2904

LNO4 ATNTH LN(H T|ME L-I T!N_ |NJ LAT _NJ LONG INJ RT A_ INJ A_4TH _NJ TIHE PO CST T_M |NJ 2 LAT ]NJ 2 LONG

68.87 17 57 _ 4002.9_ -24.72 J70.42 264.72 64.69 19 4 5 3403,0 -27.92 J62.65
111.13 23 9 43 3010.99 -24.71 96.26 264,71 64.67 23 59 54 2411,0 -27.90 88.49

68.87 J7 57 LPZ 4002,96 -24.72 I70.42 264.72 64.69 19 4 5 3403.0 -27.92 162.65

1J1.13 23 9 43 30|0.99 -24.71 96.26 264.7| 64.67 23 59 54 24j1.0 -27.90 88.49
68.87 17 57 LP'Z 4002.96 -24.72 |70,42 264.72 64.69 19 4 5 3403.0 -27.92 162.65

11i.13 23 9 43 3010.99 -24.71 _N_.21_ 264,71 64.67 23 59 54 2411.0 -27.90 88.49

DIFFEI_ENTIAL CORRI_CTICNS N|D-C_UR_ E_CUTION ACCURACY CR_T O£TERNINATION ACCURACY

TOE .7906 TRA-|.2369 TC3-4.8799 _AU J.|599 SGT 471|.0 _ 448.0 SG3 |_0.7 ST 1248.l SR 39J.8 SS 316.2

ROE .2872 RRA -.DO7! RC3 -.2_! FAU .0404l RRT .63_ _ ,7|5| RTF .8706 (RT .8699 CRS -.994J CST -.8366

FOE .3722 FRA .06,4_ FC3-l.9823 8SP 14800 _ 473_,_ l_ ._0_0 R|_ ,87J6 LSA 1323.4 NSA 244.0 $SA 21.8

_E .8412 _A ! .2369 Eke3 4.8867 rgP -478 ,%| 4719,6 S_ 346.2 THA 3.46 ELI 1294.8 EL2 186.3 ALF J5.61

LAUNCH OATE NAR !0 |969 FLI{d'IT TINE J56.O0 ARRIVAL OATE AUG 13 1969

H_LIO_ENTRI( CONIC
Rt. 148.58 LAL .00

RP J08.22 LAP -2.04

RE 18_,445 GL 17.5_

PLAMET_ENTRIC CONIC

C3 |6.67! V_ 4.0_3

LN_D_ _ZNTH LNCH TINE
70.33 J8 20 56

!09.67 23 !6 l

?0.33 18 20 56

109.67 23 16 |
|!0.00 23 44 !7

ll0,00 _ 5l 30

DIFFERENTIAL CO_ECTIOkI_

T0( .76_ TRA-!.080_ TC3-_.2547 _AU !.!726

ROE .2833 _A -.00|6 RE3 -._6|J FAU .03919

rOE .3351 FRA .124B FC3-2.0355 BSP 15074

_OE .8J63 _RA 1.0_1_ 6C3 5.2612 FSP -478

DISTANCE 464.145

LOL lC_J.25 VL 26.723 GAL -3.33 AZ1. 87.36 PICA 230.35 .954A 123.77 ECC .20839 IN( 2.6445 V! 29.9B8

LOP' 39._7 VP 37,1_3 GAP 9.6_ A2'P 9J,69 TAL 192.84 TAP 63.20 RCA 97.98 _PO 149.56 V2 35.016

GP -L_._N5 ZAL 1J9.47 ZAP Jf13.74 ETS 504.20 Z_E 128.93 ETE |99.43 7AC 147._O ETC 193,32 CLP-166.91

DLA 34o0! RAL 39,9_ RAO 6567o1 VlEL Jl,750 PTH 2.07 VHP 7,209 OPA -4.83 R_P 57,46 ECC 1.2744

L-I TII41[ INJ L_T ZNJ _ INJ RT ASC INJ ATMTH INJ TZM[ PO CST T_M INJ 2 LAT INJ 2 LONG

39E3.59 -24._6 167.E6 267.30 65.7| _9 26 59 3363.6 -27.63 159.44

3024.05 -24,55 97._0 267.29 6_.69 24 6 25 2424.0 -27.62 89,39

_,f19 -24.fl6 167.26 L_7._(3 65.71 19 _6 59 3363.6 -27.63 159.44

3024.05 -24,fl5 97._0 267._9 65.69 24 6 25 2424.0 -27.62 89.39

2937.84 -25.83 91.56 268.37 67.97 24 33 J5 2337.8 -29.57 83.45
3097.80 -22.33 JOI,BO _6.14 6_.42 23 43 28 2497.8 -25.7J 94.28

MI0-CCURSE EXECUTION ACCURAC_ CRB;T OETERNINATION ACCUR_C_

SGT 4786.B _G_ 451.1 _G3 J50.4 ST ;2J3.2 _ 397.6 SS 297.Z

RRT .6_.36 _ .6888 RTF .8704 CRT .8880 CRS -.9869 CST -.8237

_(_ 4_/_.0 /_3 .|830 RJ3 .8712 LSA |289.7 MSA 233.0 SSA 25,0
_G! 4795.! S_2 352.0 THA 3,38 EL| J264.6 EL2 175.4 ALF 16.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968 69

LAUNCH CATE MAR l0 1969 FLIGHT TIME 158.00 ARRIVAL GATE AUG 15 1969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP |08.18 LAP -l.f18

RC 171.498 6L 15.84

PLANE TC_ENTRIC CONIC

C3 15.853 VHL 3.982

LNCM AZMTH LN(H TIME

71.77 18 45 22
108.23 23 22 34

71.77 1B 45 22

108.Z3 Z3 22 34
t10,00 0 37 27

IID.OO 22 33 35

0IFFKR[NTIAL CCRR1E_CTICINS

T0E .7401 TRA -.9166 TC3-5.6141 8AU 1.1912

ROE .2805 R_'A .OOA9 RC3 -.2643 FAg .03787

FO£ .2991 FRA .1831FE3-Z.06_I 8_P 15339

BOE .7914 8RA .9166 BE3 5.6204 rsP -477

01STANCE 469.853

LC,L 169.25 VL 26.662 6AL -2.89 AZL 87.66 H(A 233.55 SMA 123.39 ECC .21006 IN( 2.33P7 Vl 29.988

LOP 42.77 VP 37.121 GAP 9.87 ATP 91.39 TAL 191.01 TAP 64.56 RCA 97.47 APO 149.31 V2 35.030

6P -21.69 7AL 116.94 ZAP 155.19 ETS 304.04 7AE 129.40 ETE 198.53 7AC 150.25 ETC 192.82 CLP-167.66

CLA 33.26 RAL 43.8! RA0 6567.6 VEL II.715 PTH 2.06 VHP 7.272 OPA -2.97 RAP 59.27 £CC 1.2609

L-I TIM(; INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCxNG

3924.71 -24.37 164,15 270.15 66.63 19 50 46 3324,7 -27,32 156.30
3040 .CO -24.36 98.35 270,14 66,62 24 13 14 2440.0 -27.30 90.50

3924.71 -24.37 164.15 270.15 66.63 I9 50 46 3324.7 -27.32 156.30

3040.CO -24.36 98.35 270.14 66.62 24 13 14 2440.0 -27.30 _.X).50

2822.37 -29.53 83.66 272.34 71.94 1 24 29 2222.4 -31.71 75.13

3190.34 -19.40 107.39 Z67.54 61.29 23 26 45 2590.3 -23.08 100.18

MIC-COUR.._ EXECUTION ACCURACY L_IT CETERMINATION ACCURACY

S6T 4859.0 SGR 455.3 _3 149.6 ST 1173.1 SR A03,7 SS 278.6

RRT .6136 RRF ._35 RTF .8707 CRT .9070 CRS -.9736 CST -.8079

S_e A800.2 W123 .1599 R13 .8714 LSA 1251 .9 MSA 220.5 SSA 28.7

$6| 4867.0 Sr,.,_ 358.9 THA 3.31 ELI 1229.9 EL2 162.2 ALF 17.65

LAUNCH DATE MAR I0 1969 FLIGelT TIME 160.00 ARRIVAL GATE AUG 17 1969

PELIOCENTRIC CONIC

RL 148.58 LAL .6)0

RP 108.14 LAP -1.72

mC 173.532 GL IA.17

PLANETOCENTRIC CONIC

C3 15.182 VHL 3.896

LNrJ-I AZMTH LNCH TIME

73.27 I9 lO 59

106.73 23 29 5

73.27 19 10 59

106.73 23 29 5
110.OO I 13 35

110.00 22 Z9 35

CIFFERENTIAL CCRREC TIONS

TOE .7128 TRA -.7A38 TC3-5.9481 BAU 1.2085

ROE .2786 RWA .0123 RC3 -.2672 rAu .03645

FOE .2638 FRA .239A rc3-2.0785 8,_ 15574

BOE .7653 8RA .7439 8C3 5.954! r_ -A73

01STANCE 475.551

LOt. 169.25 VL 26.601 CAL -2.45 AZL 87.94 PICA 236.75 SMA 123.02 £CC .21195 INC 2.0569 VJ 29.988

LO p 45.98 VP 37.090 GAP I0.i0 AZP 91.13 TAL 189.18 TAP 65.92 RCA 96.94 APO 149.09 V2 35.043

GP -L_0.57 ZAL J14.15 ZAP 156.52 ETS 303.72 ZAE 129.80 ETE 197.71 ZAC 15_.69 ETC 192.35 CLP-168.42

OLA 3_.54 RAL 47.84 RAO 6567.6 VEL 11.686 PTH _.06 VHP 7.349 CPA -I.26 RAP 61,17 ECC 1.2499

L-I TIME INJ LAT [NJ LONG INJ RT A$C INJ A_.ITH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LL%NG

3B85.41 -24.12 161.01 273.27 67.48 _] 15 45 3285.4 -26.96 I53,I4

3059.80 -24.11 99.75 _73,27 67.46 24 _ 5 2A59.8 -26,95 91.88

3B85.4! -24.I2 |61.01 273._7 67.48 _ 15 45 3285.4 -26,96 153.14

}059.80 -24.1! 99.75 273.27 67.46 24 _ 5 2A59.8 -26.95 91.88

2749.66 -30.95 78.48 Z75.91 74.70 1 59 25 2149.7 -32.73 69.71
3243.54 -17.63 110.50 269.87 60.23 23 23 39 2643,5 -21.46 103.46

MIO-COURE EXECUTION ACCURACY ORglT CETER_AINATION ACCURACY

S6T 4926.2 S6R 460.0 S_3 148.4 ST 1126.7 SR (09.7 SS 260.7

RRT .6031 RRF .6396 RTF .8716 CRT .9265 CRS -.9513 CST -.7883

.56B 4947.6 R_3 .1391RI3 .872Z LSA 1_9._ MSA 206.4 SSA 33.3

S6J 4934.J SG2 366.4 THA 3.24 ELI 1190.0 EL2 146.0 ALF 18.92

LAUNCH BATE MAR I0 1969 FLIGHT TIME I62.00 ARRIVAL GATE AUG 19 1959

MELIL"WCENTRIC CONIC

RL I(8.58 LAL ,00

RP 108.10 LAP -1.55

RE 175.544 GL 12.54

PLAN[TOCENTR IC CONIC

C3 14,651 VHL 3.8_8

LNCH AZMTH LNCH TIME

74.88 19 38 23

105.12 23 34 59

74.88 19 38 23

105.12 23 34 59

110.00 1 46 II

110.00 2Z 30 17

CIFFERENTIAL CC_RECTIONS

TOE .6827 TRA -.5609 TC3-6.2444 _AU 1.2242

ROE .2775 RRA .0209 RC3 -.2695 FAU .03494

FOE .2298 FRA .2946 FC3-2.O649 8SP 1576A

BO£ .7370 BRA .5613 8C3 6.2502 FSP -467

OlSTANCE 481.236

L,DL 169.25 VL 26.541 GAL -I.99 AZL 88._I HCA 239.95 SMA 122.66 ECC .21(07 INC 1.7949 vl 29.988

LOP 49.18 VP 37.059 GAP 10.34 A_P _c].90 TAL 187.34 TAP 57.29 RCA 96.4_ APC) 14_.9l V2 35.056

GP -19.56 ZAL Ill.ll ZAP 157.75 ETS 303.22 ZAE 130.16 ETE 196.98 /AC 155.12 ETC 191.H9 CLP-169.17

CLA 31.81RAL 52.01 RAG 6567.6 VEL 11.663 PTH 2.05 VHP 7.A39 CPA .31 RAP 63.1a £CC 1.2411

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IN_ ? LL"_6

3843.96 -23.81 157.71 276.67 68.26 20 42 27 3244._ -26.55 149.8Z

5085.32 -23.80 101.56 276.66 68.25 24 26 24 2485.3 -26.54 93,67

3843.96 -23.81 157.71 276.67 68.26 20 42 27 3244.0 -_6.55 149.82

}085.32 -23.80 I01.56 276.66 68.25 24 26 ?4 2485.3 -26.54 93.67

2690,83 -31.92 74.17 279.53 77.08 2 31 ? L_090.8 -33.37 65.24

3286.44 -16.17 112.96 _72.68 59,46 23 25 3 2686.4 -20,I0 106.04

MI0-COURSE EXECUTION ACCURACY L-R_IT CETERa!NATION ACCURACY

S_T 4987.1 S(,R 465.2 .S.G3 146.8 ST 1073.7 SR 415.5 SS 244.6

gRT .5924 RRF .6176 RTF .8728 CRT .9460 CRS -.9163 CST -.7641

S(,O 5008.8 R23 .1212 R13 .8734 LSA I160.8 MSA 191.0 SSA 39.1

S_I 4994.8 S_ 374.2 THA 3.18 ELI I144.4 EL2 126.( ALF 20.37

LAUNCH DATE MAR 10 1969 FLIGHT TIME 164.['_ ARRIVAL CATE AUG 21 1969

HELIOCENTRIC CONIC

RL 1A8.58 LAL .DO

RP 108.06 LAP -1,38

RC 177.535 GL 10.93

PLANE TOCENTRIC CONIC

C3 14.255 VHL 3.776

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

76.70 20 8 18 3797.82 -23.4_

103.30 23 39 _a 3119.31 -23.AI

76.70 LPO 8 18 3797.82 -23.4_

103.30 23 39 24 3119.31 -23.4I

110.00 2 17 24 2639.27 -32.65

110.00 22 33 25 3325.86 -IA.79

OIFFER_NTIAL CORRECTIONS

TOE .6437 TRA -.370_ TC3-6,A996 BAg 1._397

R0E .2765 RRA .0305 RC3 -.2714 FAU .03343

FOE .1939 FRA .3A77 FC3-2.0305 O,_° 15982

806 .7OO6 8mA .3715 BC3 6,5053 FSP -463

01STANCE 486.906

LOL 169.25 VL 26.482 GAL -1.51 AZL 88.45 HCA _43.15 StAA 122.30 ECC .21642 INC 1.5491 VI 29.988

LOP 52.39 VP 37.030 GAP 10.58 AZP 90.70 TAL 185.50 TAP 68.65 RCA 95.83 APO 148.77 v2 35.069

6P -18.66 ZAL 107.85 ZAP 158.88 ETS _02.56 /AE 130.49 ETE 196.31 ZAC 157.56 ETC 191,43 CLP-169.92

CLA 31.05 RAL 56.31 RAO 6567.6 VEL 11.646 PTH 2.04 VHP 7.541 CPA 1.75 RAP 66.18 Eft 1.2346

INJ LON6 INJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
154.06 280.32 69.01 21 II 36 3197,8 -26.06 146.16

IO3.96 280.31 69,OO _4 31 24 2519.3 -26.O5 96.07

154.06 280.32 69.01 Zl II 36 3197,8 -26.06 146.16

103.96 780.3! 69.00 Z4 31 ?A 2519.3 -26.05 96.07

70.32 283.29 79.25 3 1 23 _39.3 -33.78 61.27

115.19 275.86 58.83 23 28 51 2725.9 -18.81 108,38

MI0-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S(,T 5047.0 ,S_ 470.1 SG3 145,0 ST 1007.4 SR 420.0 SS 228.3

RRT ,3818 _ .5970 RTF ,8747 CRT .9636 CRS -.8611 CST -.7305

5068.8 R23 .1046 R!3 .8751 LSA |100.2 MSA 175.2 SSA 46.5

$6| 5054,4 SG? 381.8 THA 3.12 ELI 1086.4 EL2 104.1ALF 22.10
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES I VOL 4. 1968-691

LAUNCH CATE MAR 10 1969

HELIC_ENTRIC CONIC

RL 148.58 LAL .00

RP 108.02 LAP -I.Zl

RC 179.506 GL 9.34

PLANE TOCENTR|C CONIC

C3 13.995 VHL 3.741

LNCH A_MTH LNCH TII¢_.

78.91 _ 41 59

101.09 23 40 57

78.91 L}O 41 59

101.09 23 40 57

110.OO 2 48 5

110.00 22 37 58

FLIGHT T_W_ t66.00

DISTANCE 492.561

LOL 169.25 VL 26.424 GAL -1.02 A_L 88.68 H(A 246.36 S_AA 121.96 £CC .21902 vl 29.988

LOP 55.60 VP 37.000 GAP |0.84 AZP 9(3.5) TAL 183.65 TAP 70.02 RCA 95.24 V2 35.083

GP -17.8A ZAL 104.39 ZAP 159.93 ETS 3(31.73 ZAE 130.78 ETE 195.71 ZA( 159.99 CLP-170.66

OLA 30.24 RAL 60.73 RAO 6567.6 VEL 11.63_ PTH 2.04 VHP 7.654 DPA 3.08 RAP 67.28 ECC 1.2303

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A2_TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3742.84 -22,94 149.74 2_4.22 69.73 21 44 22 3141.8 -2_.49 141.84
3166.19 -22.92 107.28 284.2I 69.71 24 33 43 2566.2 -25.48 99.38

3742._4 -22.94 149.74 284.22 69.73 21 44 22 3142.8 -25.49 141.84
3166.19 -22.92 107.28 284.21 69.71 24 33 43 2566.2 -25.48 99.38

2592.17 -33,19 645.75 287,21 81.29 3 31 17 1992.2 -34.03 57.62

3364.85 -13.40 117._h5 _79.33 58,26 23 34 3 2764.9 -17.51 110,65

ARRIVAL _ATE AUC 23 1969

INC 1.3167

APO 148.67

ETC 190.96

OIFFERENTIAL CORRECTIONS MI0-COLIR._iE EXECUTION ACCURACY

TCE .59§5 TRA -.1725 TC3-6.703_ BAU |.2553 SGT 5106.9 _ 474.6 S(,3 143.1
ROE .2758 RRA .0406 RC3 -.2728 rAO .03196 RRT .5723 RRF .5778 RTF .8779

FOE .1567 FRA .3970 FC3-1.9772 8_ 16219 SG6 5128.9 f_'_3 .0884 R13 .8783

BOE .656E _';'A .1772 BC3 6.7091FSP -4_9 5,(;1 511A.2 ,_2 31_.6 THA 3.06

LAUNCH 0ATE MAR 10 1969 FLIGHT TIE lf_.O0

HNELIOCENTRIC COHIC 0ISTANCE 498.1_?

RL 14_._8 LAL .0(81LO- 169.25 VL L_6.Y_6 GkL -.52 AZL 88.g0 /'_A 249.57 SNA 121.62 ECC .221_9

RP 107.98 LAP -1.O3 LOP 58.81 VP 36.971 GkP 11.11 A2'P _O._ TAL 181.81 TAP 71,_ REA 94.63

RC 181.455 GL 7.78 GP -17.I1 ZAL I00.77 ZAP 160.90 ET$ 300.72 ZAE !31,04 ETE 195.17 ZAC 162.43

PLANETC_ENTRIC CONIC

C3 13._75 VHL 3.7_ DLA _9.38 RAL 65.23 RAO 6567,5 VIEL 11.630 PTH _.04 VHP 7.779 OPA 4.30
LNEH AZMTH LN(H TIME Lol TIME INJ LAT INJ LONG INJ RT AS(: INJ A2'MTH INJ T|ME PO CST TIM

81.82 21 22 18 3669.52 -L_.35 144.06 288,34 70.42 22 23 27 3069.5

98.18 23 36 34 3Z35.72 oL_.34 112.21 288._4 70.41 24 30 }(3 2635.7

100.00 0 41 12 3041.30 -25.83 _9.O_ 289.§5 74.40 I 31 53 2441.3

100.00 83 4 17 3339.18 -18.95 118.44 286.90 66.44 23 59 56 2739.2

110.00 3 18 37 2548.15 -_.59 6_.38 2_|,_| 8_.25 4 I 5 J948.2
110.00 22 43 21 3405.08 -11.95 119.57 _83.06 57.73 23 40 6 2805.1

_IFFERENTIAL CORRECTIONS MID-CCIJRS_E EXECUTION ACCURACY

TDE .5358 IRA .0356 TC3-6,8417 BAU 1.2701 SGT 516},5 _ 478.5 ,5(;3 141.0

R_E .27fl2 RRA .0519 RC3 -.2729 FAU .03052 _T .5629 _ .5602 RTF .8814

F0E .1183 FRA .4459 FC3-I.9041 B_ 16480 Sf.,B 5|85.6 R'_3 .0739 R|3 .8817

BOE .6023 BRA .0629 BE3 6.8471 FSP -459 SG! 5170.5 SW;2 395.0 THA 3.00

ORBIT DETERMINATION ACCURACY

ST 928.9 SR 422.9 SS 213.4

CRT .9778 CRS -.7780 CST -.6878

LSA 10_8.7 MSA 160.8 SSA 55.6

ELl 1017.4 EL2 81.O ALF 24,16

ARRIVAL CATE AUG 25 1969

INC 1.O952 Vl 29.988

APO 148.60 V2 35.095

ETC 19(].45 CLP-171.4O

RAP 69.43 ECC 1.2_83

INJ 2 LAT INJ 2 LONG
-_4.82 136.17

-2A.81 JO4.33

-27.7_ 90.73

-21.97 110.95

-34.16 54.18

-16.13 112.95

ORBIT OETERMINATION ACCURACY

ST 838.4 S,e 424.3 SS 202.4

CRT .9849 CRS -.6559 CST -.6375

LSA 946.6 MSA 154.1 SSA 64.4

ELl 937.4 EL2 65.7 ALF 26.64

L_UNCM CATE MAR 10 1969

MELI(XENTRIC CONIC

RL |48.58 LAL -DO

RP 107.94 L_P =._4

RC 183.5_4 GL 6.24

PLANE TC_ENTRIC CONIC

C} J3.900 VML 3.728

LNCH A_MTM LNCH TIME

H7.1_ 22 24 2

92.82 23 11 13

100.00 1 30 52

I00.00 22 51 0

i10.00 3 49 7

110.00 22 49 14

LOL 169.25 VL

LOP 62.03 VP

GP -16.45 7AL

CLA 28.45 RAL

L-I TIME

3529.46

3376.57

2939.36

3441.90

2506.57

3447.46

FLIGHT TIME 170.00

CISTANCE 503._15

26.310 GAL .01AZL 89.12 HCA 252.78 SMA 121.29 EC( .22505 INC .8_Z7 VI _9.988

36.943 CAP 11.39 AZP 90.26 TAL 179.97 TAP 72.75 RCA 93.99 APO 148.58 V2 35,108

96.99 ZAP 161.81ETS 299.52 7AE 131._9 ETE 194.67 ZAC 164._6 ETC 189.87 CLP-I7Z.14

69.79 RAO 6567.5 VEL 11.631PTH 2.04 VHP 7.915 CPA 5.42 RAP 7J.64 ECC 1.228F

INJ LAT INJ LONG INJ RT ASC INJ ATMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-21.66 133.50 292.67 71.10 _3 22 52 _9_9.5 -24.04 125.63

-ZI.65 122.31 292.67 71.08 24 7 30 2776.6 -24.03 114.44

-27.50 91.91 294.46 77.79 2 19 5J 2339.4 -28.90 83.39

-16.04 12A.68 290.25 64.43 _3 48 22 2841.9 -19.35 117.45

-33.88 COO.|7 295.57 85.13 4 30 54 1906.6 -34.18 50.94

-10.40 121.87 287.02 57.25 23 46 42 2847._ -14.65 115.34

ARRIVAL CATE AUG 27 1969

CIFFER£NTIAL CORRECTIONS MI0-COUR.q_ EXECUTIC_I ACCURACY ORBIT CETERI_INATION ACCURACY

T_E .5324 TRA .2_62 TC3-6.6482 BAU 1.236J SGT 3049.1 _ 488,8 $4T,3 130.5 ST @45.1 _ 443.5 SS 241._
ROE .2_76 RRA .069§ RC3 -,2276 FAU .02_49 RRT ._I_| _ ._549 RTF .8532 CRT .9815 CRS -.6892 CST -.7617

FOE .I44_ FRA .5211 FC3-1.5876 BSP 15459 S(,B 5072.7 R_3 .1338 R13 .8538 LSA 968.9 MSA 162.9 SSA 62.H

BOE ,6051 BRA .2945 BC3 6.6521 FSP -349 S(,1 _0_5.4 ._2 419.3 THA 2.86 ELI 951 .4 EL2 75.4 ALF 27,44

LAUNCH CATE MAR IO I"369 FLIGHT TIME 172.00 ARRIVAL CATE _UG 29 1969

P_L[O(ENTRIC CONIC DISTANCE 509.408

RL 148.58 LAL .00 LOL 169.25 VL 26.254 GAL .55 AZL 89.32 H_A 256.00 SMA 120.96 EEC .22853 INC .6772 Vl 29.98P

RP 107.90 LAP -.66 LOP 65.25 VP 36.915 GAP 11.69 AZP 90.36 TAL 178.13 TAP 74.13 RCA 93.32 Ai_ 148.60 V2 35.1_0

RC 185.291GL 4.74 GP -15.86 ZAL 93.13 ZAP 162.65 ETS 298.13 7AE 131._2 ETE 194.22 ZAC 167.30 ETC 1_9.18 CLP-172.87

PLANETO(ENTRIC CONIC

C3 14.080 VHL 3.752 0LA 27.44 RAL 74.36 RAO 6567.6 VEL 11.639 PTH 2.04 VHP 8.063 CPA 6.45 RAP 73.89 ECC 1.2317

LNCH A?MTH LNCH TIME: L-I TIME INJ LAT |NJ LONG INJ RT A_ INJ AI-'MTH INJ TIME _ CST TIM INJ 2 LAT [NJ 2 LONG

90.00 O 11 42 3253.96 -25.31 II4.r'A] 298.53 76.86 1 5 56 2654.0 -26.87 106.1_

90.00 22 3 54 3657.74 -16.5_ 140.77 _95,43 66.67 23 4 51 3057.7 -19.54 133.40

100.00 2 12 33 2864.4_ -28.46 86.55 299.23 80.45 3 0 17 2264.4 -29.49 77.89

I00.00 22 45 45 3522.51 -13.61 129.44 _94.02 63.13 23 44 27 2922.5 -17.11 12_.39

II0.00 4 19 30 2467.13 -34.06 57.10 299.96 86.94 5 0 37 1867.1 -34.11 47.86

110.O0 2_ 55 17 3492.57 -8.73 124._0 _91.14 56.82 23 53 29 2892.6 -13.04 117.85

OIFFERENTIAL CORRECTIONS MIO-COURSIE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .3911 TRA .4902 TC3-6.8367 BAU 1.2916 S_T 5248.5 SGR 485.0 SG3 135.9 ST 666.7 _ 4_4.4 SS 204.3

ROE .2767 RRA .0784 RE3 -.2618 FAU .02729 RRT .5410 RR$" .5_04 RTF .8863 CRT .9310 CRS -.338D CST -.6146

FOE .047_ FRA .5458 FC3-1.6780 BSP 166_3 S(,B 5270.8 R_3 .0571 RJ3 .8866 LSA 787.4 MSA 206.8 SSA 59.5

B0E .4791BRA .4_4 BC3 6,8617 rSP -434 5(,1 _255.J SG2 407.4 THA 2.88 ELI 779.1 EL2 132.6 ALF 31.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH DATE MAR 10 J969 FLIGHT TIE 174.00 ARRIVAL CATE AUG 3l 1969

HELICX:ENTRIC CONIC DISTANCE 514.975

RL 148.58 LAL .00 LOt. 169.2_ VL _6.199 GAL | .12 AZL 89.52 H(:A _59,_ ,_#Ak 120.65 [CC ._]3 INC .4774 vJ _9.98_

RP 107.87 LAP -.47 LOP 68.46 VP 36.888 GAP I2.00 AZP _0.09 TAL |76.30 TAP 75.52 RE* 92.62 APO 148.68 V2 35.132

R(: 187.J75 GL 3,30 GP -|5.3| ZAL 89.20 ZAP 163.43 ETS 296.53 ZAE 131.73 ETE 193.81 ZAC |69.74 ETC 188,E5 CLP-J?3.60
PLANE TOCENTRZC (:ON l C

C3 14.427 VHL 3.798 CLA 26.36 RAL 78.90 RA0 6567.6 V_L tl.654 PTH 2.05 VHP 8,223 0PA 7.39 RAP 76.18 ECC 1.2374

LNCH AZMTH LNCH TII,_. L-I TII, fl_ INJ LAT INJ LONG AJ R7 ASC INJ A_ITH INJ TIME PO CST 1"II1 INJ 2 LATINJ 2 LONG

90,O0 ! 0 14 3158.2A -26.62 I07.BO 303.59 79.97 t 52 52 2558.2 -27,73 99.31

90.00 21 51 36 3764.21 -]3.54 147.I7 299.I9 64.89 22 54 ,30 3J64,2 -16.82 140.03

100.00 2 5(} A7 2801.82 -29.08 82.[]0 _04.0! 82.77 3 37 29 Z_OI .8 -29.78 73.26

1130.00 22 43 44 3595.86 -l| .32 133.67 298.06 62.15 23 43 A(} 2995,9 -14.95 126.77

110.O0 4 49 _8 24_9.98 -34.16 54.21 304.46 88.65 5 30 8 I830,0 -33.'97 ,14.97

110.OO 23 J 23 354(}.46 -6.94 126.85 295.42 56.44 2,1 (3 23 29,10.5 -|1.30 120.47

DIFFERENTIAL (:ORRECTIONS MIO-CO_R_[. EY_,CUTION ACCURACY ORBIT OETERMINA TION ACCURACY

TDE .295`1 TRA .7_ T(3-6.7513 B*tU I .3031 ,S(;T 5_92.7 ,S_ 486.2 S¢3 133.3 ST 598.6 SR `120;9 SS 21,1.0

RO£ .2773 RRA .(}9"_4 Re3 -.254! FAU .(}_'585 RRT .53|5 RK_r .5159 RTF .8905 CRT .8|17 (:R_ -.1478 CST -.6687

FOE .OO73 FRA .59|8 F(:3-1.5515 BSP |6908 S(_B 5315.0 R23 .0468 R13 .8907 LSA 710.7 MSA 271 .3 SSA 50.`1

BOE .4052 BRA .7360 B(:3 6.756! FSP -432 S_,I 5299.0 SG2 4H .4 THA 2.81 ELl 701 .O EL2 209.9 ALF 33.06

LAUNCH DATE MAR tO 1969 FL[GNT TII, E |76.00 ARRIVAL CATE SEP 2 J969

HELI(:X:ENTRIC CONIC 0ISTkNCE 520.5J4

RL 148.58 LAL .00 LOL 169.25 VL 26.145 GAL 1.71 AZL 89.7_ HEA 262.44 SMA |L_0.3,1 EC( .2365(} IN(: .2813 VI _9.9_
RP 107.83 LAP -._8 LOP 71.68 VP _.86| GAP I_.33 AlP 90.04 TAL 174,47 TAP 76.91 RCA 9J .88 APO J4_.80 V2 35.144

RE 189.037 GL 1.90 GP -I4.82 ZAL 85.25 ZAP J64.15 [T$ 294.7_ ZAE 131.93 £TE :193.44 2'A( 172.I8 ETC 186.87 (:LP-174,33
PLANE TC(ENTRI C CONIC

C3 14.955 VHL 3.867 OLA 25.2I RAL 83.37 RA0 6567.6 VIEL ||.676 PTH 2.05 VHP 8.397 OPA 8.2`1 RAP 78.51 ECC 1.2461
LNCH AFNTH LN_H TIH(_ L-I TINE IN| LAT IN| bONIG IN| RT A_ IN| A2_4TH IN| TIME PC) CST TIN IN| 2 LAT IN| _ LONG

90.OO 1 41 50 3085.66 -27.38 10"Z.6_ 308.54 82.46 2 33 J6 2485.7 -_8.I4 94.04

90.00 El 45 41 _5_.77 -I0.93 |52._ 30_,_7 6_.71 _2 49 53 3252.8 -|`1.37 145.38

1(30.OO 3 26 46 _747.38 -29.48 78.00 308.B0 84.83 4 12 33 2147.`1 -29.89 69.22

100.00 2_ 43 26 3666.29 -9.Ofl I37.67 _"Z._7 61.39 23 44 32 3066.3 -12.8(} 130.89

110.00 5 J9 17 2395.34 -34.I8 51.50 309.04 90.25 5 59 12 1795.3 -53.77 4Z.2_

110.OO 23 7 24 3591.O9 -5.02 I29.52 299.82 56.14 24 7 J5 _99J .l -9.44 123.21
OlrFERENTIAL CORRECTIONS MI0-CC_E rX£CUTION ACCURACY CR(_IT 0ETERMINATION A(:CURACY

TOF .I9|| TRA ._60 TC3-6.5_I(} BAU J.3I(36 S_T 53_._ _ 486,6 _3 J_W_.6 ST 58J.3 5R 416.5 $$ 231.5

ROE .2788 RRA .IO75 RC3 -._42_ FAU .O_431 RRT .5_|E _ ._OL:h_ RTF ,8939 CRT .5924 CRS .0149 (57 -.7778

FOE -.O306 FRA .6394 FC3-1.4073 BSP |6988 S(_ 5347.4 R_3 .0397 R|3 ,8940 LSA 665.0 MSA 3`17.8 SSA 42.J

_OE .3380 _RA .9918 8C3 6.5554 F,SP -423 .%1 5331.3 SG2 414.8 THA 2.74 ELI 648.8 EL2 300.6 ALF 30.09

LAUNCH 0,1T£ MAR 10 1969 FLIGHT TIME 178.00 ARRIVAL CATE SEP 4 1969

HELIC(ENTRI(: (:ONIC

RL 148.58 LAL .00

RP 107.79 LAP -.09

RC 190.875 GL -58

PLAN[TO_ENTRIC CONIC:

C3 15.68| VHL 3._N_O

LNO-I A_MTH LN(:H 71ME

90.00 2 19 41

90.00 21 42 _8

100.00 `1 0 51

1OO.OO 2_ 44 10

IIO.OO 5 `18 14
110.00 23 13 16

01STANCE 526.0|9

LOL 169.25 VL 26.092 GAL 2.32 AZL 89.91 H(A 265.66 SMA 120.03 ECC .24106 INC .0876 VI 29.988

LOP 7,1.9l VP 36.834 GAP I2.rffl AZP 90.01 TAL 172.66 TAP 78.3| R(:A 91.|0 APO J48.97 V2 35.155

GP -14.37 ?AL 81.32 ?AP 164.82 ETS 292.7(} ZAE 132.11 [TE 193.09 ?AC |74.62 ETC 184.38 CLP-175.06

CLA 24.01R_L 87.74 RA0 6567.6 VEL 11.708 PTH 2.06 VHP 8.585 CPA 9.(}1R_P 80.88 ECC 1.2581

L-I TII( IN| LAT IN| LONG IN| RT AS(. |NJ A;_4TH IN| TIME PO (ST TIN IN| 2 LAT IN| 2 LONC

3025.65 -27.84 98.29 313.45 84.58 3 I0 7 _425.7 -28.30 89.66

393`1.13 -8.44 157.(34 307,52 62.87 2_ 48 12 3334.1 -JE.Ol 150.18
2699.5J -_9.72 7`1.46 313.61 86.68 4 45 5(} 2'099.5 -29.87 65.66

37_5.30 -6.77 I`11.54 _06.62 (oO.8I 23 46 25 3|35.5 -i0.61 134.86

2363.56 -34.15 49,02 313.68 91.72 6 27 37 1763.6 -33.53 39.83

3644.21 -3.00 132.30 _04.29 55.93 24 14 1 3044.2 -7,45 126.04

ORBIT OET£RMINATION AC(:URA(:Y

5T _21.1 SR 410.4 SS 253.9

CRT .3029 (RS .1552 (St -.88_5

LSA 673.`1 MSA 404.9 $SA 35.5

EL| 640.6 EL2 379.2 ALr 17.70

OIFFERENTIAL CORRECTIONS

TOE .07(39 7RA 1.2302 TC3-6.2873 8AU 1.3190

ROE .2807 RRA .1230 RC3 -.2290 FAU .02290
FOE -.0698 FRA .68_4 FC3-1.2642 8SP 17151

_E ._8_ _A 1,2563 8C3 6.2915 FSP -417

MI0-(OUR.f,( EXECUTION ACCURACY

5(,T 5359.8 S(J_ 485.6 S_3 127.9

RRT ._112 _ .4897 RTF .8981

SC_ 538|.8 R_3 .0324 R13 .8982

S6I 5365.6 SG2 416.9 7HA 2.67

LAUNCH {)ATE MAR t[3 1969 FLIGHT TINE 180.00 ARkIVAL CATE SEP 6 1969

HELIOCENTRIC CCNI(:

RL 148.58 LAL .O0

RP 107.78 LAP .1(}

R(: 19_.690 GL -.65
PLAN[TOCENTRIC (:ONIC

C3 16.6_9 VHL 4.(}78

LNCH AZMTH LNCH TINE

90.OO 2 54 47

90.00 21 `11 13

_OO.OO 4 33 9

100.00 22 45 32
1113.00 6 16 15

1_[3.00 23 18 56

DISTANCE 531.485

LOt. 169.25 VL L_6.(}39 GAL 2.9_ AZI.. 90.10 PEA 268.88 S_A 119.74 ECC .24605 INC ,1021 Vl _9.98_

LOP 78.13 VP 36.807 GAP 13.06 A2_ 90.00 TAL 17(}.85 TAP 79.73 RC_ 90.28 APO 149.20 V_ 35.166
GP -13.96 ZAL 77.44 ZAP 163.43 ET$ 290.45 ZAE 132.28 ETE 192.78 7AC 177.03 ETC 178.05 (:LP-175,79

0LA 22.78 RAL 91.96 RA0 6367.7 V_L 11.748 PTH 2.07 VHP 8.788 [3P_ 9.70 RAP 83,27

L-I TINE IN| LAT IN| LONG IN| RT AS( IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT

2974.73 -2B.II 94.59 318.33 " 86.42 3 44 21 2374.7 -28.31

4(311.78 -6.00 161.45 311.90 62.27 22 48 5 3`111.8 -9.67
2657.53 -29.85 71.33 318.42 88.31 5 17 27 2057.5 -29.76

_4.21 -4.47 145.35 311.(36 60.41 23 48 56 3204.2 -8.38

2335.(32 -34.(36 46.79 318.36 93.04 6 55 I(} J735.0 -33.27

3699.49 -.89 135.19 _08.83 55.83 24 20 35 3099.5 -5.37
DIFFERENTIAL CORRECTIONS

TDE -.[3609 TRA 1.5277 T(:3-3.9586 8AU 1.3256

R_ .283`1 R_qA .1389 RC3 -.2133 FAU .0215(}

FOE -.11383 FRA .7316 FC3-1,I|92 8SP 17298
BOE .2899 BRA 1.5340 BC3 5.96_5 FSP -411

MIO-COUR._E EXECUTION ACCURACY -

8GT 5589.2 SGR 483.4 S¢3 125.2

RRT .5007 RRir .4772 RTF .9022

S_,B 5410.9 R'23 .0263 RI3 .9022

•_,I 5394.7 S(12 418.0 THA 2._9

ECC 1.2737
IN| 2 LONG

85.93

15`1.68

62.54
138.74

37_64

128.96

ORBIT OETERMINATION AC(:UR_(:Y

ST 7|8.5 5R 4[33.3 S$ 279._

CRT .(}3_2 (:RS .26413 (:ST -.9464

LSA 766.4 MSA 410.9 SSA 313,5

ELI 718,8 EL2 402.8 ALF 1.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 196B-69)

LAUNCH _AT[ NAR 10 1969

HELIOCENTRIC CONIC
RL 148,56 LAL .DO

RP 107.73 LAP .29

RC 194.480 GL -J.BI

PLANE TOCENTRZE CONIC

C3 I 7.825 VHL 4.222

LNCH ATNTH LNCH TIN_
90.00 3 27 29

90.00 2J 40 50

IOO.00 5 3 42
IDO.O0 22 47 IB

110.00 6 43 B

lJO.O0 23 24 21

FLIGHT TIE |82.00 ARRIVAL OATE SEP 8 1969

OISTANCE 536.907

LOL 169.25 VL 25.900 GAL 3.63 AZL 90.29 HE4 27Z.11 S._A 119.45 ECC .15150 INC .2936 V! 29.988

LOP 81.36 VP 36.781 GAP 13.46 4ZP 90.01 TAL 169.05 TAP 81.16 RCA 89.41 Also 149.49 V2 35.177

GP -13.59 ZAL 73.67 ?AP 165.98 £TS 287.97 ZAE 132.43 £TE 191.48 ZAC 179.17 £TC 133.40 CLP-176.52

0LA 21.52 RAL 96.01RAO 6567.7 VEL 11.799 PTH 2.09 VHP 9.008 OPA 10.31 RAP 85.69 ECC 1.Z933

L-| TINE ZNJ LAT INJ LCNG INJ RT ASC ]NJ ATNTH INJ TIN[ PO (ST TIM INJ 2 LAT ]NJ 2 LONG

1931.39 -28.25 91.43 323.18 88.00 4 16 21 2331.4 -28.23 82.76

4087.19 -3.60 165.68 316.35 61.89 22 48 57 3487.2 -7.33 158.99

2621.15 -29.69 68.64 323.22 89.74 5 47 _3 2021.1 -29.61 59.85
3872.66 -2.16 149.12 315.56 60.18 23 51 51 3272.7 -6.11 142.56

2310.06 -33.96 44.8fi 323.06 94.18 7 21 38 1710.1 -33,01 35.74

3756.52 1.29 138.16 3t3.40 55.84 24 26 58 3156.5 -3.20 131.96

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETEI_4INATION ACCURACY
_T 5414.0 SGR 479.9 SG3 122.5 ST 854.7 SR 395.3 SS ]07.6

RRT .4898 RRF .4648 RTF .9063 CRT -.1368 CRS .3471 CST -.9761

S(_ 3435,3 R23 .OL>09 R13 .9064 LSA 909.6 HSA 391.6 SSA 26.6

_1 5419.2 _2 418.0 THA 2.50 ELI 857.5 EL2 389,1 4LF 174.77

OIFFERENTIAL CORRECTIONS

TOE -.L:_40 TRA 1,8193 TC3-5.5790 BAU 1.3_03

ROE .2869 RRA .1553 RC3 -.1959 FAU .021312

FOE -.1467 FRA .7782 FC3 -.9773 BSP 17427

OoE .33_ BR4 1.62f19 OC3 5.5824 FSP -405

LAUNCH 0ATE MAR 10 1969

HELIOCENTRIC CCNIC
RL 146.38 LAL .OO LOL 169.25 VL 25.937 GAL

FLIGHT TINE 184.00 ARRIVAL CATE SEP 10 J969

RP 107.70 LAP .48

RC 196.243 GL -2.86

PLAk_.TOCENTRIC CONIC

C3 19.299 VHL 4.393
LNOH A2'NTH LNCH TIME

90.00 3 58 O

90.OO 21 41 7

100.00 5 32 2S

XDO.OO ,32 4g 19

110.00 7 8 46

0ISTANCE 542.279

4.33 AZL 90.49 HCA 275.34 SMA 119,17 £(C .25747 INC .4857

LOP 84.58 VP 36.754 GAP |3,88 AI)P 90.04 TAL 167,27 TAP 62.61 RCA 88,49 APO 149.85

GP -13.25 ZAL 70.01 ZAP 166.47 ETS 285.24 ?AE 132.58 ETE 192.21 ZAC 177.87 £TC 30.91

0LA 20.26 RAL 99.87 RAO 6567.8 VEL 11.861 PTH 2,10 VHP 9.247 0PA I_.85 RAP 88,12
L-I TIME _NJ LAT INJ LONG INJ RT A,_ INJ A2'NiH INJ TINt PO (sT TIM INJ 2 LAT

2894.86 -28.3| 88.76 328,01 89.34 4 46 15 2294.9 -26.10

4161.01 -I.LP2 169,81 320.85 61.71 22 50 28 3561.0 -4.99

2590,23 -_9.88 66.34 328.01 90.95 6 15 38 1990.2 -29.43

3940.87 .15 152.86 3210.09 60.11 23 55 0 3340.9 -3.83

L_Z88.97 -33.84 43.L:_ 327,76 95.14 7 46 55 1689.0 -32.76

Vl 29.988

V2 35.187
CLP-177.2§

ECC 1.3176
tNJ 2 LONG

80.I0

163.16

57.57
146.34

34.15

141.21 317.99

MIO-r..OUR_ EXECUTION
II0.00 23 2g 31 3814.89 3.52

0IFrE_NTIAL CORRECTIONS
TOE -.3534 TRA 2.1_ TC3-5,1554 BAU 1.3309 SGT 5430.7 _ 475.4

ROE .2916 _A .1721 RE3 -.1767 FAU .018"/'0 RRT ,4788 RRF .4536

roe -.1826 FRA .8270 FC3 -.8391 OSP 17451 S_ 5451.5 R_3 ,017_

BOE .4582 BRA 2.1362 6E3 5.1564 FSP -395 SG| 5435.5 .T,G2 417.0

LJUNCH OAT[ MAR 10 1969

HELIOCENTRIC CONIC

RL 148._8 LAL .DO

RP 107.67 LAP .67

RE 197.986 GL -3.82

PL4NETOCENTRIC CONIC

C3 21.090 VHL 4._92

LNCH AZNTH LNCH TII_

90.00 4 26 25

90.00 21 41 50

iO0.OO 5 59 27

IDO.00 22 51 3O

110.(30 7 33 0

110.00 23 34 26

55.98 24 33 6 3214.9 -.97 135.OO

kCCURACY ORBIT OETER_HNATION ACCURACY

SG3 119.8 , ST IDO_.7_ 3sTj ss 33_.3
RTF .9101 CRT -.2638 ORS :=044 (ST -.9888

R13 .9102 LSA 1069.9 MSA 369.6 SSA _3.6

THA 2.41 ELI 1016.6 EL2 368.7 ALF 172.84

FLIGHT TIM[ 186.00 ARRIWL CATE 5EP 12 1969

01STANCE 547.591

LOL 169.25 VL 25.887 GAL 5.07 4ZL 9(3.68 HCA 278.57 .SNA 118.89 ECC .26400 INC .6800 Vl 29.988

LOP 87.81 VP 36.728 GAP 14.34 4ZP 9(3.10 T4L 165.51 TAP 84.07 RC4 87.50 4PO 150.28 v_ 35.196

GP -12.94 Z_L 66.30 ZAP 166.91 £TS 282.28 ZAE 132.70 ETE 191.96 ZkC 175.49 ETC 20.49 CLP-177.99

0LA 19.02 RAL 103,52 RAO 6567.9 VEL 11.936 PTH 2.12 VHP 9.506 0PA 11.32 RAP 90.57 ECC 1.3471

L-I TINI_ INJ LAT INJ LONG |NJ RT A_ INJ A_4TH INJ TD_ PO CST T|H INJ 2 LAT INJ 2 LONG

2864.66 -28.31 86.55 332._O 90.45 5 14 10 2264.7 -27.95 77.90

4233.53 1.12 173.85 325.38 61.70 22 52 24 3633.5 -2.67 167.22

2564.68 -29.83 64.45 332.76 91.94 6 42 11 1964.7 -29.25 55.69

4008.74 _.45 156.39 324.65 60.20 23 5_ 19 3408.7 -1.53 150.07

2271.97 -33.73 41.90 332.45 95.91 8 10 5_ 1672.0 -32.54 32.87

_74.22 5.77 144.33 322._8 56,_5 _4_59 0 3274.2 1.30 138_10

HI 0-COUR_E_ EXECUTIONOlFFERENT|AL CORRECTIONS

TOE -.5170 TRA 2.4_O3 TC3-4.7203 6AU 1.3317 SGT 5447.0 SGR 469.2 SG_ U7.2
R13E .2970 RetA .1_63 RE3 -,1577 FAU .01740 _T ,4669 Ri_ ,4411 RTF .9145

FOE -.2198 FRA .8751

8OE .5963 8RA 2.4575

L4UNCH OATE MAR 10 1969

re3 -.7143 BSP 17573 S_ 5467.1 t_3 .0132 R13 .9146

BC3 4.7229 rsP -389 $61 5451.4 SG_ 414.6 THA 2.32

FLIGHT HM£ 188.00

OISTANCE 352.835

LOL )69.2_ VL 23.8_8 GAL 5.85 AZL 90.19_ H6Jt 2Bl._O SHA
LOP 91,0_ VP _6,?02 GAP 14.63 _2'P _0,18 TAL ]63°76 TAP

GP -12.6_ _AL 63.J6 ZAP 167.29 ET$ 279.07 ZAE 132.82 ETE

DLA 17.61RAL 106.9_ RAO 6567,9 VEL 12.0_6 PTH 2.15 VHP

1NJ LONG _NJ RT A_ INJ A2_4TH INJ TIHE
84.76 337.55 91.33 5 40 11

177.83 329.93 61.87 22 54 38

62.94 337.49 92.7_ ? 7 3

16030 329,21 60.45 24 1 42

40,91 337.12 96.49 8 33 28

147,50 327.17 56.66 24 44 39
HI0-COURSE EXECUTION kCCL_AC_

SGT _458.0 ,%R 461.9 SG3 114.6

RRT .4542 Rglr .4287 RTF .91gO

5_ fl477.5 R_3 .0099 R_3 .919!

S(;1 5462.0 S_2 411.2 THA 2.21

HELIOCENTRIC CONIC

RL 148.38 LAL .00

RP 107.64 LAP .86

RE 199.701 GL -4.68

PLANETOCENTRIC CONIC

C3 23.245 VHL 4.821
LNO4 4ZNTH LNCH TII4E L-I T_l,_ INJ LAT

• 0.00 4 52 ._0 2840.45 -28.29

_.OO 21 42 53 4304,66 3.42

100.00 6 24 _9 2544.39 -29.78

100.00 22 53 46 4076.14 4.72

110.00 7 tiff 49 2259.15 -33.64

110.00 23 39 5 3934.15 8,03

0IFFERENTIAL CCRR_CTION5

TOE -.689_ TRA 2.7891 TC3-4.2758 BAU 1.3295

R_£ .3036 RRA .2048 RC3 -.1_85 FAU .01612

FOE -.2559 FRA .9247 FC3 -.6OO4 B.%° 17660

80E .7fl3! 8R_ 2,7966 8C3 4.2780 rsP -382

ACCURACY ORBIT 0ETERNtNATI(_ acc_c_

ST _J72.2 se 378.0 ss 363.2

_t.SA 1235.8 MSA 348.i 5_A 21.3

ELl 1181.6 £L2 347.7 ALF 172.45

ARRIVAL C_T£ SEP 14 1969

118.62 ECC .27J15 INC .8777 VJ 29.988

85.56 RCA 86.46 APO 150.79 V2 35.205

191.72 Z_C 173.07 ETC 17,26 CLP-178.74

9.787 OPA 11.71 RAP 93.04 ECC 1.3826

PO CST T/M INJ 2 LAT INJ 2 LONG

2240.4 -27.80 76,15
3704.9 -.37 J71.20

1944.4 -29.08 54,21

3476.! .75 153,76

1659.2 -32.37 31,91

3334.1 3.58 141._3

ORBIT 0ETERNINATION ACCURACY
ST t333.0 SR 368.8 55 390,0

CRT -.4371CRS ,4884 CST -.9969

LSA 1398.6 MSA 329.3 554 19.4

EL1 1343.4 EL2 329.2 ALF 172.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69_

LAUNCH DATE MAR 10 1969 FLIGHT TIME 190.00

PELIOCENTRIC CONIC OISTANCE 557.999

RL 148.58 LAL ,00 LOt 169.25 VL 25.790 GAL 6.68 A?L 91.08 HCA 285.03 SHA

RP 107.62 LAP |.04 LOP 94.Z8 VP 36.676 GAP 15.36 AZP 90.28 TAL 162.05 TAP

RC 2Ol.39| GL -5.45 GP -|2.39 ZAL 60.00 ZAP 167.60 ETS 275.63 ?AE 132.91ETE
PLANETC_[NTRIC CONIC

C3 25.819 VHL 5.0810LA 16.64 RAL 110.|9 RAG 6568.0 VEL |2.132 PTH 2.17 VHP

LI_ 47MTH LN(H TII4E L-I TIME INJ LAT INJ LONG INJ RT A,_ ZNJ AZ'NTH INJ TIMC
9(3.00 5 17 19 2821.91 -28.25 83.42 342.26 92,01 6 4 2!

90.00 21 44 8 4374.98 5.66 181.77 534.47 62.21 22 57 3
1130.00 6 48 5 2529.21 -29.72 61.82 342.18 93.32 ? 30 |4

1OO.00 22 56 3 4142.91 6.95 164.00 335.76 60.85 24 5 6

l|O.OO 8 I? 9 2250.55 -33.57 40.25 341.77 96.68 8 54 39

liD.D0 23 43 29 3994.34 I0.26 J50.73 331.75 57.21 24 50 3

DIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUT|ON ACCURACY

TOE -.8704 TRA 3.1461 TC3-3.8349 8AU 1.3243 _T 5464.5 S_ 453.2 SG3 II2.l

ROE .3112 RRA .2206 RE3 -.1198 FAU .01487 RRT .4407 _ .4J59 RTF .9237

FOE -.2914 FRA .9760 FC3 -.4987 8SP 17739 S_ 5483.2 R23 .0073 R13 .9237

BOE .9243 BRA 3.1538 8C3 3.8367 FSP -375 SG1 5468.1 SG2 406.6 THA 2.10

LAUNCH DATE MAR 10 1969 FLI_T TIME 192oO0

P_L|OCENTRIC CONIC

RL 148.58 LAL .OO COL 169.25 VL

RP 107.59 LAP 1.22 LOP 97.52 VP

RC 203.056 GL -6.13 GP -12.15 ZAL
PLANETOCENTR|C CONIC

C3 28.878 _ 5.374
LN(.J'I AZMTH LN(H TIM£

9(3.DO 5 39 57

90.00 21 45 31

I00.00 7 9 49

I00.00 22 58 20

110.OO 8 37 |

110.OO 23 47 37

OIYFERENTIAL CCRRECTIONS

TOE-I.O575 TRA 3.5267 TC3-3.401! 8AU 1.3137

ROE .3203 RRA ,2359 RC3 -.JOLT FAU .01360

FOE -.3254 FRA 1.0305 FC3 -.4076 8SP I7715

B0E |,109(3 BRA 3.5345 8C3 3,4026 FSP -366

ARRIVAL 04TE SEP |6 1969

|I8.36 ECC .27899 |NC 1,0801 Vl 29.988

87.08 RCA 85.34 APO 151.38 V2 35.213
191.49 ZAC 170.65 ETC 15.67 CLP-179.50

10.094 0PA 12.04 RAP 95.50 ECC 1.4_49

PC) CST TIM INJ 2 LAT |NJ 2 LONG

222|.9 -_7.67 74.81

3775.0 1.89 175.1l

1929.2 -28.95 53,10

3542.9 3.01 157.43

1650.5 -32.25 31.26

3394.3 5.87 144.39

ORBIT DETERM/NAT|ON ACCURACY

ST 1486,8 SR 359.5 SS 4|5.5
CRT -.4817 CRS .5163 CST -.9982

LSA 1553.8 MSA 312.9 SSA |7.8

ELi |497.4 EL2 312,9 ALF 173.05

ARRIVAL DATE SEP ;_ 1969

DISTANCE 563.069

25.743 GAL 7.55 AZL 9|.19 PiCA 288.27 SNA llS.lO ECC .28760 IN(: 1.2890 VI 29.98_

_.651 GAP |5.94 AZP 90.40 TAL I60.36 TAP BB.63 RCA 84.14 APO 152.O7 v2 35.22J

57.02 ZAP 167.85 ETS 271.97 ZAE I32.99 ETE I91.28 ZAC 168.24 ETC 14,72 CLP 179.73

OLA ]5.52 RAL I|3.20 RAO 6568.2 VIEL 12,258 PTH 2.21 VHP J0.429 DPA 12.30 RAP 97,97 ECC 1.4753
L-Z TIME ZNJ LAT |NJ L.CNG _NJ RT AS( INJ A_4TH INJ T|ME PO CST TIN INJ 2 LAT ;NJ 2 LONG

2808.74 -28.22 82.46 346.9J 92.49 6 26 46 2208.7 -27.57 73.86

4443,85 7.B3 185,67 339.00 62.70 22 59 35 3843,9 4.J| 178.96

2518.94 -29.6_ 61.05 346.82 93.72 7 51 48 1918.9 -28.85 52.35
4208.89 9.J2 167.70 338.31 61.41 24 8 29 3608.9 5.24 161.07

2246.09 -33.53 39.91 346.40 97.08 9 14 27 1646.1 -32.19 ]0.93

4054.50 I2.46 I54.00 336.32 57.91 24 55 I2 3454.5 8.I3 147,58

MI0-OOUR_ [Y,[CUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5464.6 SGR 443.5 SG3 109.7 ST 1629.1 SR 350.4 SS 439.2

RRT .4263 RRF .403! RTF .9284 CRT -.5134 CRS .5367 CST -.9989

S(_ 5482.6 R23 .0058 RI3 .9284 LSA 1697.1MSA 298.8 SSA I6.5

S_I 5467.9 S(,2 401.0 THA 1.99 ELI 1639.3 EL2 298.8 ALF 173.48

LAUNCH O4TE HAR 10 |969 FLIGHT TIME 194.00 ARRIVAL CATE SEP 20 1969

HELIOCENTRIC CONIC 0|STANCE 568.029
RL |48.58 LAL .DO LOC 169.25 VL 25.697 GAL 8.4_ AZL 91.51HCA 29|.50 SHA |17._5 ECC ,7970d INC |.505_ V| 29.9BB

RP |07.57 LAP 1.40 LOP I00.75 VP 36.625 GAP |6.56 A_P 9(_.55 TAL |5_.71 TAP 9(]._J RCA _2.84 APO 15_.87 V_ 35._8

RE Z04.697 GL -6.73 GP -|1.93 ?AL 54.23 ?_P 168.03 ETS 268.10 ?_E 133.05 ETE 191.08 ZAC |65oR4 ETC 14.0_ CLP 178.95

PLANETOCENTRJC CON|C

C3 32.507 VHL 5.70_ OLA 14.46 RAL |J6.0D RA0 6568.3 VEL 12.405 PTH 2.24 VHP 10.795 OPA 12.50 R4P J_0.43 ECC 1.5350

LNCH AZMTH LI_H TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII_ I:_ CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 0 49 2800,6_ -28.19 8J.87 351.52 92.79 6 47 3{] 2200.6 -27.51 73.27

9(3.00 21 47 0 4511.4! 9.91 189.54 343.52 63.34 '23 2 11 3911.4 6,_6 182.77

IO0.O0 7 29 54 2513,32 -29.66 60.64 351.42 93,94 8 11 48 1913,3 -28.79 51.94

iOO.OO 23 O 36 4273.93 11,22 171.39 342.84 62.11 24 I| 50 3673.9 7.40 164.6_

110.00 8 55 27 2_45.63 -33,53 39.87 350.9_ 97.10 9 32 53 1645.6 -32.1_ ]0.90

110.OO 13 51 32 4114.39 _4.60 157.32 340,87 58.74 25 0 6 3514.4 10.35 |50.79

DIFFERENTIAL CCRR[CTIONS MID-COURS_ EXECUTION ACCURACY CR_IT 0ETERM_NATION ACCURACY

T02-1.2575 TRA 3.9235 TC3-2.9934 _AU 1._0|4 S/,T 5461.5 _ 432.4 S_3 107.4 ST 1760.6 SR 341 .O 5S 462.4
ROE .3304 RRA .2499 RC3 -.0851 FAU .01241 RRT .4099 RRF ._83 RTF .9334 CRT -.5400 CR5 .5556 CST -.9992

FOE -.3604 FRA 1.O863 FC3 -.3305 8SP 17789 _8 5478.6 R_3 .0043 RI3 .9334 LSA 1829.8 MSA 285.4 55A 15.4
BOE 1.]002 8RA 3.9315 Be3 2.9946 FSP -360 S(,I 5464.4 ,_(,2 _94.2 THA 1.87 ELI 1770.5 EL2 2_5.4 ALF J73._7

LAUNCH OATE MAR |0 1969 FL|GHT TI_ I_._O AR_ZVAL CATE SEP 22 1969

HELIOCENTRIC CONIC

RL |48.59 LAL .OO

RP J07.55 LAP 1.57

RC 206.313 GL -7.24
PLANETO(ENTR|C CONIC

C3 36.807 VHL 6.067

LNCH AZMTH LN(H TIM_

90.00 6 20 !

90,00 21 48 31
]OO.OO 7 48 24

100.00 23 2 48

110,00 9 12 30

JI0.OO 23 55 12

OISTANCE 572.857

LOL 169.25 VL 25.652 GAL 9.48 AZL 91.73 HCA 294.74 5_A 117.61 ECC ._O753 INC 1.7326 V! 29.988

LOP 103.99 VP _6.6OO GAP J7.25 A2'P 90.73 TAL 157.10 TAP 91.84 RCA 8|.44 _PO 153.78 v2 35.235

OP -11.73 ZAL 51.63 ZAP J68.I 3 ET$ 264,06 ZAE 133.08 ETE t90.88 2_C 163.46 ETC 13.63 CLP 178.15

0LA J3.46 RAL 118.59 RAO 65_.4 V_L 12.577 PTH 2.29 VHP 11.199 OPk 12.64 RAP 102.88 ECC 1.6057

L-_ TIM_ INJ LAT ZNJ LONG INJ RT AS4_ ZNJ AZMTH INJ TIM_ PO CST TIM |NJ _ LAT INJ _ LONG
2797.16 -2_,18 81.62 356.06 92.91 7 6 36 Z197.2 -27.48 73.02

4577.56 11.91 193.37 348.01 64,12 23 4 48 3977.6 8.33 186.52

2fii2.09 -29.65 60.55 355.96 93.99 8 30 16 19|2.1 -28.78 5j.85

4337.87 13.23 I_F_.08 347.34 62.95 24 15 6 3737.9 9.50 168.27

2248.g8 -33.5_ 40.13 355.52 96.95 9 49 59 1649.0 -32.23 31.15

4173.74 16.67 160.68 545.39 59.72 25 4 46 3573.7 I2.52 154.O2

ORBIT 0ETERNINATION ACCURACY

ST 1879.4 _ 33].8 SS 484.5

CRT -.5615 CRS .5715 CST -.9994

LSA 1949.9 M5_ 273.2 SSA 14.5

ELl 1_88,_ EL2 273.2 ALF 174,22

DIFFERENTIAL CCRK_CTION5

T0£-J.4669 TRA A.3470 TC3-2.6100 8AU 1.2848

ROE .3418 RRA .2626 RC3 -.0699 FAU .01124

r0E -.3952 FRA 1.1453 FC3 -.2644 8.%° 17830

BOE 1.5062 BRA 4.3550 8C3 2.6109 FSP -353

MID-COURS_ EXECUTION ACCURACY

S_T 5456,| S_R 420.0 ,%3 105.1

RRT .3917 RRF .3725 RTF ,9385

5(,B 5472.2 R23 .0033 RI3 .9386

_1 5458.5 SC2 386.3 TH_ 1.74

2183



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH DATE NAR 10 1969 FLIGHT TIME 198,00 ARRIV4L 0ATE SEP 24 1969

HELIOCENTRIC CONIC

RL 148.58 LAL ,00

RP |07,§3 LAP 1.74

RC 207.904 GL -7.69

PLANETOCENTRIC CONIC

C3 41.903 VHL 6.473

DISTANC_ 577.529

LOL |69.25 VL 25.608 GAL 10.54 AZL 91.97 HC4

LOP 107.24 vP 36.574 GAP 18.00 AZP _O._J2 TAL

GP -11.54 ZAL 49.22 ZAP 168.16 ETS 259,87 ZAE

297,97 SN4 117.38 £CC .31907 INC 1.9716 vi 29.988

|55,55 TAP 9_.52 RC4 79.93 APO 154.83 v2 35.240

133.08 ETE 190.68 7,C |61.|0 ETC 13._8 CLP 177.52

0LA |2.53 RAL 120.99 RA0 6568.6 VEL 12.778 PTH 2.32 VHP 11.643 DPA 12.72

INJ LONG INJ R1 A_ |NJ AIMTH INJ TII_ PO CST TIM

81.68 .54 92.88 7 24 14 2198.0

197.18 352.48 65.03 23 7 25 4042.2

60.76 ,44 93.B8 8 47 18 I914.9

178.75 351.82 63.9| 24 18 17 _800.5

40.66 .Of 96.64 10 5 46 1655.9

164.O7 349.89 60.82 I 13 B 3652.3

LNCH AZHTH LNCH TIE L-I TII4_ INJ LAT
90.00 6 37 36 2798.05 -28.I8

90.00 21 50 3 4642.18 13.80

100.00 B 5 23 2514.92 -29.66
10(3.00 23 4 57 4400.55 15.14

110.00 9 28 11 2255.88 -33.61

110.00 0 2 35 4232.35 18.65
oIrFERENTIAL CGRRECTICNS

TOE-1.6861 TRA 4.7969
ROE ,3546 RRA .2735

FOE -.4301 FRA 1.2079

BOE 1.72_ 8RA 4.8046

MIO-COJRSC EXECUTION ACCURACY

TC3-2.2519 BAU 1.2619 SGT 5444.7 S_ 406.6 SG3 102.9

RC3 -.0561FAU .01007 RRT .3713 RRF .3547 RTF .9438
FC3 -.2081 8SP 17853 5_ 5459.8 R23 .0028 R13 .9438

8C3 2.2526 FSP -346 SG1 5446.8 SG2 3?7,3 7HA 1.60

RAP 105.32 ECC |.6896

INJ 2 LAT INJ 2 LONG

-27,48 73.09

10,32 190.23

-28.8! 52.06

11,51 171.84

-32.33 31,66

14,62 I57,27

ORBIT 0ETERMINATION _CCURACY

ST 1984.3 SR 322.6 SS 506.0
CRT -.5799 CR5 .5858 CST -.9996

LSA 2056.4 HSA 261.6 SSA 13.6

ELI 1993._ _L_ 26|.6 AL_ I74,52

LAUNCH 0ATE MAR 10 1969 FLIGHT TIRE 200.00 ARRIVAL DATE S_.P 26 1969

HCLIOCENTRIC CONIC

RL 148.58 LAL .00

RP 107.58 LAP 1.90

RC 2109.470 GL -8.07

PLANE T(_ENTRI ( CONIC
C3 4 7,934 VHL 6. _P_

LN(J4 A2_4TH LNCH 71ME

90.00 6 53 40
90.00 21 5J 33

IOO.OO 8 20 56
lO0.O0 23 7 1

110.00 9 42 33

110.(30 0 5 49

0IFFER£NTIAL CORRIECT|ON5

TOE-1.9136 TRA 5.2794 7C3-|.9196 BAU 1.2310

ROE .3690 RRA .2823 RC3 -.0438 FAU ,00887

FOE -,4648 FRA 1,2759 FC3 -.lrd31BSP 17793

BOE 1.9489 8RA 5.2869 BC3 1.9"201 FSP -337

OlSTAN(£ 582.013

LOI. 169.25 VL 25,564 GAL 11.69 AZL 92.23 PICA 301.21 S_AA 117.15 £CC .33185 INC
LOP 110.48 VP 36.549 GAP 18.88 AZP 91.15 TAL 154.05 TAP 95.26 RCA 78.77 APO

GP o11.37 ZAL 46.99 ZAP 168.10 £TS 255.57 ZAE 133.05 ETE 190.49 2AC 158.76 ETC

2.2255 Vl 29.988

156.02 V2 35.246

13,01CLP 176.47

OLA JI.67 RAL 123._0 RiO 65r_.8 VEL J3.012 PTH 2.37 VHP 12.135 DPA 12.74 RAP 107.73 ECC 1.7891

L-Z TIME INJ LAT INJ LONG INJ RT A_ INJ A2'HTH INJ TIME R3 CST TIM INJ 2 LAT INJ 2 LONG

2802.89 -28.20 82.04 4.94 92.71 7 40 23 2202.9 -27.52 73.43

4705.J5 13,57 200,95 536,89 66.05 23 10 0 4105.1 12.21 193.89

2521,47 -29.69 61.24 4.85 93,62 9 2 57 1921.5 -28.87 52.53
446J.80 16.94 18_141 556.25 64.99 24 21 23 3861.8 13.43 175,38

2266.06 -33.69 41.45 4,44 96.18 10 20 19 1666.1 -32.47 32,42

4289.97 20.52 167.49 354,36 62.05 1 17 19 3690.0 I6.62 160.53

MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

SGT 5428,6 S_ 392.2 SG3 IO(3,7 ST 2074.5 SR 313.6 SS 526.8

RRT .3484 _ .3349 RTF .9491 CRT -.5957 CRS .5962 CST -,9997

$_ 5442.8 R23 .00_0 RI3 .9491 LSA 2148.6 HSA 250.9 SSA 12,8

5_I 5430,4 5(;2 _7.5 THA 1.45 ELI 2083.1 EL2 250.9 ALF 174,78

LAUNCH O_TE M_R I0 1969 FLIGHT TIM(_ 202.00 ARRIVAL DATE SEP 28 1969

HELIOCENTRIC CONIC 01STANCE 586.267

RL 148.58 LAL .O0 LOL 169.25 VL 25.523 GAL 12.94 AZL 92.50 H(.A 304.45 S_A 116.93 ECC .34604 INC 2.4976 vJ 29.988

RP 107.50 LAP 2.06 LOP 1|3.72 VP 36.524 GAP f9.73 _ZP 91.41 TAL |_.62 TAP 97.07 RCA 76.46 APO 157.39 v2 35.250

RC 211.012 GL -_.39 GP -11.21Z_L 44.95 2AP 167.96 ETS 251.19 ?dE 132.98 ETE 19_.30 ZAC 156.45 ETC 12.B0 CLP 175.58

PLANETOCENTR[C CONIC

C3 55.158 VHL 7.427 0L_ f0.88 RAL 125.22 RAO 6569.0 VEL 13.286 PTH 2,43 VHP J2.6810P4 12.72 RAP |10.10 £(C I._078

LNEH AZMTH LI_K_H TI14£ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 8 17 2811.31 -28.22 82.65 9.25 92.40 7 55 8 2211.3 -27.59 74.04

90.OO 21 53 6 4766;28 I7.23 204.67 1.25 67.I7 23 12 32 4166.3 13.99 _97.49

1130.00 6 35 4 2531.40 -29.73 61.98 9.17 93._4 9 17 16 I931.4 -28.97 53.26

100.00 23 9 0 4521,42 18.61 186.04 .63 66.18 24 24 21 3921.4 15.24 178.8_

J_O.O0 9 55 40 2279,22 -33.78 42.46 8.80 95._8 20 33 39 1679.2 -32.64 33.41

110.OO 0 8 49 _4346.37 22.29 170.91 358,78 63.38 I 21 16 3746.4 18.53 163.79
DIFFERENTIAL CORRECTIONS HID;COUR.S_ £_ECUT_ ACCURACY ORBIT OETER_INATION ACCURACY

TD£-2;|581 TRA 5.79J1 TC3-1.6194 BAU _.1944 S_T 3408.8 SGR _76.8 5_3 98.6 ST 2134.1 5R 304.6 55 548.5

ROE .3849 RR_ ,2882 R(3 -.0333 FAU .00769 RRT .3213 RRF .3110 RTF .9544 CRT -.61,_0 CRS .61|8 CST -.9997
FOE -.50|4 FR_ 1.3478 FC3 -.1207 8SP 17810 S(_ 5421.9 R_3 .(_2 R13 .9544 LSA 22_0.7 HSA 240.0 SSA 12.I

B_£ 2,1922 BRA 5.7983 8C3 1,6197 F_P -331 S_J 3410,2 _ _56;6 THA J.29 £LJ 2162,2 EL2 240.0 ALF 174,99

LAUNCH 0AT£ N_R IO 1969 FLIGHT TIRE 204.O0 ARRIVAL CATE $£P 30 1969

HELIOCENTRIC CONIC 0IST_N(E 590.244

• . 148.58 L_L ,CO LCL 169.2_ VL 25.482 GAL 14.29 kZL 92.79 _ _07.69 5NA 116.71 £C( .36186 INC 2.7916 Vl 29.98F

RP 107,49 LAP 2.21 LOP 116.97 VP _.4_ G_P 20.75 A2'P 91.71 T_L 151.28 TAP 98.97 REd 74.48 AP_ 158.95 V2 35.254

RE 212.528 GL -8,66 GP -11.06 2AL 43.09 2AP 167.72 ETS 246.79 2A£ 132,86 ETE 1gC],11 2AC 154.i9 £TC 12.64 CLP 174.65

PLANETOCENTRIC CONIC

C3 63.76_ VHL 7.g_50LA 10.16 RAL 127.06 RAO 6369.2 _EL I3.606 PTH 2.49 VHP 13.29! OPA 12.64 RAP 112.44 ECC 2.0494
INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO C57 7IN INJ 2 LAT ]NJ 2 LONG

85.50 13.46 91.97 8 8 32 2222.9 -27.68 74.88
208.54 5.34 68,38 _3 14 59 4225.4 15.65 20|.04

62.94 13.39 92.74 9 30 16 1944.4 -29.08 54.20

189.63 4.93 67.45 24 27 12 3979.2 16.93 182.33
43.69 13'07 94.87 10 45 48 1695.0 -32.83 34.60

174.34 _,|4 64.82 I 24 58 _101,3 20.33 167.04

MID-C_I.IR_E EXECUTION ACCURACY ORBIT OEIERNINATION ACCURACY

S_T _L_4.8 _R _0.3 S_3 96.6 ST 2220.9 _R 295.7 $S 570.7

RR7 .18_ _ ._8_ RTF .9597 CR7 -.6280 CRS .6255 csr -.9998

S_ 5396.8 R_3 .00_8 RI3 .9597 LSA 2300.6 NSA 229.4 SSA 11.4

S_I 3385.B _,_2 344.8 THA 1.12 ELI 2228.8 £L2 229.3 4LF 175.17

LNCH A2_4TH LNCH TIW£ L-i TIRE INJ LAT

90.00 7 21 _] :2822.94 -2_.23

90.00 21 54 34 482_.37 18.75
ICO.CO $ 47 52 2544._ -29.78

1CO.00 23 10 53 4579.18 20.16

110.00 I0 7 33 2295.02 -33.88
II0.00 0 11 37 4401.28 23.92

OIFFEI_NTIAL CCRRECTIONS

1DE-2.4162 TRA 6.34t0 TC3-|.3465 8AU 1.1481

ROE .4025 RRA .2907 RE3 -.0243 F_U .00648

FOE -.5393 FRA 1.4299 _C3 -.0879 BSP 171302

so£ 2.4495 _4_A 6.3477 8_ I._467 FsP -325

2184



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. ]968-69

LAUNCH 0ATE NAR 10 1969 FLIGHT TIN[ L:_6.00 ARRIVAL 0ATE OCT ? 1969

PEL|OCENTRIC CONIC

RL 148.58 LAL .DO

RP ]07.48 LAP 2.35

RC 214.O18 GL -8.88

PLAN[TOCENTRIC CONIC

C3 74.101 VHL 8,608 DLA

LNO4 4ZMTH LNCH TIN[ L-t TIME INJ LAT
90.00 7 33 20 2837.42 -28.28

SO.DO 21 55 59 4882.18 20.13

IDO.DO B 59 Zl 2560.DO -29.8Z

IDO.O0 23 12 39 4634.84 ?1.57
!10.00 IO 18 13 2313.17 -33.97

I]0.O0 0 14 12 4434,43 25.42

OIFFER1ENTIAL CORRECTIONS

TOE-2.6902 TRA 6.9333 TC3-I.JDO4 8AU |.0_02

ROE .4221 RRA .2890 RC3 -.0168 FAU .00519

FD[ -,5790 FRA 1.3111FC3 -.OCT 8SP I7784
80£ 2.7231 8RA 6.9395 8C3 I.I005 FSP -318

LAUNCH 04TE NAR 10 1969

DISTANCE 593.877

LOL 169.25 VL Z5.443 GAL 15,77 AZL 93.1] hEA 310.92 5NA 116.51 ECC .37953 INC 3.1125 Vl 29.988

LOP 120.2] VP 36.474 GAP 21.88 AZP 92.04 TAL 150.04 TAP 100.96 RCA 72.Z9 APO 160.73 V? 35.256

GP -i0.93 ZAL 41.40 ?AP 167.39 ETS 242.38 ZAE 132.70 ETE 189.91ZAC 151.97 ETC 12.50 CLP 173.67

9.52 RAL 128.72 RA0 6569.4 VEL 13.980 PTH 2.55 VHP 13.975 OPA 12.52 RAP 114.72 ECC 2.2195
]NJ LONG INJ RT A,_ _NJ A_TH INJ TI14[ FO CST TIN INJ 2 LAT ]NJ 2 LONG

84.56 17.55 91.44 8 20 37 2237.4 -27.78 75.93

Z11.93 9.72 69.66 23 17 21 4282.2 17.18 204.50

64,10 17.49 92.13 9 42 I 1960.0 -29.21 55.35

193.J6 9.I4 68,79 24 29 54 4054.8 16.50 1B5.72

43.09 17.23 94.04 10 56 47 1713.2 -33.04 35.98

177.74 7,41 66.33 i 28 26 5854.4 22.00 170.26
MZD-COURS_ ELOCUTION ACCURACY ORBIT OETERflINATION ACCURACY

5_T 5356.4 S_R 343.3 S(3 94.6 ST 2276.0 SR 287.0 SS 594.1
RRT .2526 RRF .2492 RTF .9648 CRT -.6444 CRS .6399 CST -.9998

5_ 5367.4 _3 ,0047 RJ3 .964_ LSA 2359.5 HSA 218.9 SSA 10.B
5GI 5357.J 5G2 332.1THA .93 ELl 2283.5 ELZ 218.7 AL_ 175.31

FLIGelT TIME 208,00 ARRIVAL GATE OCT 4 1969

H_LIOCENTRIC CONIC

RL 148.38 LAL .00
RP IO7.48 LAP 2.49

RE 215.482 GL -9.06

PLANETOCENTRIC CONIC

C3 86.583 VHL 9.305
LNCH A2'MTH LNCH TI_4E

90.OO 7 43 49

90.00 21 57 20
100.00 9 9 31

100.OO 23 14 18

110.00 10 27 42

110.00 0 16 33

DIFFERENTIAL CORRECTIONS

TOE-2.9787 TRA 7.578| TC3 -.8779 8AU 1.0J62

ROE .4442 RRA .2824 RC3 -.0107 FAU .00377

FDE -.6Z02 FRA 1.6036 FC3 -.0376 8SP 17660

80£ 3.O117 _RA 7.5833 8C3 .8779 FSP -310

8ISTANC£ 597.O86

LQ- 169,25 VL 25.405 GAL 17.40 AZL 93.47 PEA 314,16 SMA J16.31 £CC .39935 IN(: 3.4667 VJ 29.988

LOP 123.46 VP 36.450 GAP 23.15 AZP 92.42 TAL 148.92 TAP 103.08 RCA 69.86 APO 162.76 V2 35.25g
GP -IO.BO ZAL 39.90 2AP 166.95 ETS 218.02 ZAE 132.46 ETE 189.70 ZAC J49,81 ETC 12.40 CLP 172.63

OLA 8,94 RAL _30.20 RAO 6569,7 VEL 14,420 PTH 2.62 VHP 14.744 DPA 12.37 RAP 116.94 ECC 2.4249

LoI TINE IN] LAT IN] LONG IN] RT A.f_ IN] A214TH IN] T|NE PO CST TIN IN] _ LAT IN] 2 LONG

2834.40 -28.31 85.B0 21.49 90.82 B 31 23 2254.4 -27.89 77.16

4936.42 21.38 215.42 13.78 70.98 23 19 36 4336.4 18.59 297.86

2577.98 -29.86 65.43 21.46 91.42 9 52 29 1978.0 -29.34 56.67
4688.07 22.83 196.61 13.22 70.18 24 32 27 4088.1 19.94 189.02

2333.34 -34.06 46.66 21.26 93.11 11 6 35 1733.3 -33.25 37.52

4505.48 26.77 181.10 11,36 67.90 I 31 39 3905.5 23.53 173.43

NIO-CCUR_ EXECUTION ACCURACY ORBIT OETERt4INATION ACCURACY

S_T 5324.1 SGR 325.9 SG3 92.7 ST 2318.3 SR 278.6 SS 618.9

RRT .2089 RRF .20gO RTF .9697 CRT -.6609 ORS .6547 CST -.9998

S_8 5334.1 R_3 .0D58 R13 .9697 LSA 2406.6 MSA 208.6 $SA 10.2

SGJ 5324.5 SG2 318.6 THA .74 ELl 2325.7 EL2 208.4 ALF 175.42

LAUNCH OAT[ NAR 10 1969 FLIGHT Tp4E 210.OO ARRIVAL 0ATE OCT 6 1969

HELIOC[NTRIC CONIC DISTANCE 599.76l

RL 148.58 LAL .GO LOL 169.25 VL 25.370 GAL 19.2O AZL 93.86 HCA 317.40 SHA 116.13 ECC .42166 ]NC 3.8620 Vl 29.988

RP 107.47 LAP 2.61 LOP 126.71 VP 36.427 GAP 24.59 AZP 92.84 TAL 147.95 TAP ]05.34 RCA 67.16 APO 165,10 V2 35.260

RE 216.920 GL -9.20 GP -I0.68 7AL 38.58 ZAP 166.39 ETS 233.72 ?A[ 132.16 ET£ 189.47 ZAC 147.73 ETC 12.32 CLP 171.51

PLANETOCENTRIC CON|C
C3 JO1,757 VHL 10.087 DLA 8,45 RAL 131.51RAD 6570.0 VEL 14.936 PTH 2,69 VHP J5.617 DPA 12,]9 RAP 119.08 £CC 2.6747

LNCH AZMTH LN(H TIM£ L-I TIM[ IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIM IN] 2 LAT IN] 2 LONG

90.00 7 52 56 2873.58 -28.32 87.213 25.26 90.12 8 40 50 2273.6 -28.00 78.55

90.00 21 58 35 4987.73 22.48 218.78 17.67 72.31 23 21 43 4387.7 19.85 211.10

I00.00 9 18 23 2598.02 -29.89 66.92 25.25 90.64 10 1 41 1998.0 -29.48 58.14
IOO.OO 23 15 50 4738.53 23.97 199.93 17.14 71.58 24 34 49 4138.5 21.23 192.21

I10.OO 10 35 58 2355.24 -34.13 48.37 25.13 92.10 11 15 13 1755.2 -33.46 39.J9

I10.OO O 18 40 4554.08 27.97 184.36 15.57 69.50 1 34 34 3954.| 24,92 176.52

OIFFERENT[AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCCkqACY

TDE-3.2923 TRA 8.2727 TC3 -.6_15 8AU .9271 S_T 5287.1 ,S/_R 3(]8.2 SG3 90.9 ST 2351.6 SR 270.3 SS 646.5

ROE .4689 RRA .2694 RC3 -.0061FAU .00_23 RRT .1557 RK_ .1591 RTF .9744 CRT -.6794 CRS .6718 CST -.9998
FOE -.6655 FRA 1.7090 re3 -.0190 eSP 17633 S_8 5296.1 R_3 .0070 R13 .9744 LSA 2445.7 MSA 198.0 SSA 9.5

80£ 3.3257 BRA 8.2771 8C3 .6_15 FSP "3(]5 SGJ 5287.3 S_2 3(]4.5 THA .52 ELI 2358.8 EL2 197.8 ALF 175.50

LAUNCH DATE MAR lO 1969 FLIGHT TII_ 212.DO ARriVAL DATE OCT _ 1969

P_ELIC_ENTRIC CONIC DISTAN(E 60J.763

RL 148.58 LAL .00 LCt. 169,25 VL 25.336 GAL ZI.2I A?L 9A.31HCA 320.63 SHA 115.96 ECC .44686 INC 4.3091 VI 29.988

RP 107.47 LAP 2.73 LOP 129.96 VP ]6.404 GAP _5,23 AZP 93.33 TAL j47,15 TAP 107.79 RCA 64.14 APO _67.77 V2 35.26]

RC 218.33(] GL -9.31 GP -10.56 ZAL 37.46 ZAP |65.70 ETs LP_9.50 ZAE 131.75 ETE 189.23 ZAC 145.73 £TC 12.27 CLP 170.31

PLAN_TC_ENTRIC CONIC

C3 J21g.348 VHL 10.970 DLA 8.03 RAL 132.62 RA0 6570.3 VEL 15.546 PTH 2.77 VHP 16.610 OP_ 11.99 RAP 121.13

LN(J-_ A2'NTH LNCH TIE L-I TIE IN] LAT IN] LQ_ IN] RT ASC IN] A2'NTH IN] TII4E
90.00 8 0 40 2894.70 -28.31 88.75 28.83 89,34 8 48 54

90.00 21 59 45 5035.72 23.44 221.9_ 21.35 73.63 23 23 41

100.00 9 25 53 2619.84 -29.89 68.33 28.84 89.79 10 9 32

100.OO 23 17 13 4785.80 24.95 203.10 _.85 72,98 24 36 59
110.00 IO 42 58 2378.60 -34.17 50.19 28.81 91,03 1J 22 36

110.00 0 20 33 4599.81 29,02 187.51 19.37 71.09 I 37 13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACV
TO£-3.62gO TRA 9.03(]6 TC3 -.5069 8AU .8156 S(,T 5243,7 S_R _gO.9 SG3 89.2

ROE .4970 RRA .2487 RC3 -.0027 FAU .OO046 RRT ,0915 RRF .0980 RTF .9787

FOE -.7144 FRA 1.8242 FC3 -,DO33 8SP J 7587 S_6 5253,7 R23 .0082 RI3 .9787

BOE 3,6629 8RA 9.0340 8C3 ,5069 FSP -299 5_1 5_45.7 SG2 289.7 THA .29

£CC 2.9806

PO CST TIM IN] 2 LAT IN] 2 LONG
2294.7 -28.10 B0.09

4435.7 20.97 214.17

2019.8 -29.60 59.75

4185.8 22.38 195.25

1778,6 "33.65 40.99

3999.8 26.16 179.49
CRSIT DETERMINA'(_ON ACCURACY

ST 2373.9 SR 262.3 SS 677.0

CRT -.6991CRS .6903 CST -.9998
LSA 2475.4 MSA 187.3 SSA 9.0

ELl 2381.0 EL2 187.1ALF 175.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69)

LAUNCH DAT£ NAR lO 1969 FLI_T T|HE Z14.00 ARRIVAL DATE C_T JD J969

HELIOCENTRIC CONIC

RL 148.58 LAL .O0

RP 107.47 LAP 2.84

RC 219,714 GL -9.38

PLANE.TO_.ENTR|C CONIC

C3 143.319 VHL 11.972

LNO4 ATNTH LN_H T_H_

90.O0 8 6 54

90.00 22 0 47

IOO.00 9 }1 57

100.00 23 18 26

110.00 10 48 59

110.O0 0 22 9

OIFFER1ENTIAL CC_R_CTIONS

TDE-3.9913 TRA 9.8590 TC3 -.3528 8AU .6759

RO_ .5292 RR4 .2185 RC3 -.0006 rAu-.ooi62
FOE -.7678 FRA 1.9533 FC3 .0098 SSP 17518

BOE 4.0262 ERA 9.8615 eC3 .3528 FSP -294

115.80 ECC .47541 INC 4,8Z24 VI Z9.988

||0.44 RCA 60,75 APO 170.85 VZ 35.260

188.97 ZAC 143.83 ETC 12,24 CLP 169.00

01STANCE 602.907

LOL J69.25 VL 25,_05 GAL 23.47 AZL 94.82 HCA 323.87 S_A

LOP 135.21 VP 36.382 GAP 28.11 AZP 93.90 TAL 146.58 TAP

GP -10.45 ZAL 36,54 ZAP 164.87 ETS 225.39 ZAE 131.24 ET£

OLA 7.69 RAL 133.53 RAO 6570.6 VEL 16.268 PTH 2.85 VHP 17.748 0PA 11.77 RAP 123.O6 ECC 3.3587

L-I TINt |NJ LAT |NJ LONG INJ RT AS(: INJ A2)4TH |NJ TIE PO CST TIH INJ 2 LAT ]NJ Z LONG

2917.54 -28.28 90.42 32.16 88.51 8 55 32 2317.5 -28.19 81.75

_079.89 24.25 224.96 24.78 74.91 23 25 27 4479.9 21.94 217.O4

2643.24 -29.87 70.29 32.L:_0 88.87 10 16 0 2043.2 -29.71 61.48

4829.42 25.79 206.07 24,31 74.33 24 38 55 4229,4 23.39 198.10

2403.L_'_ -34.18 52.12 32,26 89.89 J| 28 42 1803.2 -33.82 42.89

4642.21 29.92 190.48 22,92 72.64 I 39 31 4042.2 27.25 182.31

NI0-EOURSIE [XECUTICN ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT §|99.3 S(.,R 274.4 SG3 87.5 ST 2385.4 .,RR 255.2 SS 71J.Z
RRT .0140 RRF .0_33 RTF .9826 CRT -.7_03 CRS .7105 CST -.9998

S_ 5206.6 R23 .0095 R13 .9826 LSA 2495.9 MSA 177.O SSA 8.4

SGI 5199.3 S_2 274.3 THA .O4 ELl 2392.5 £L2 176.5 ALF 175.57

LAUNO_ OAT£ lIAR 10 1969 FLIGHT TINE 216.00 ARRIVAL (]ATE OCT 12 1969

HELIOCENTRIC CONIC 0ISTANC£ 602.947

RL 148.58 LAL .00 LO.. 169.25 VL 25.277 GAL L_6.02 AZL 95.42 H(.A 327.10 SNA 115.66 ECC

RP 107.47 LAP 2.94 LOP 136.46 VP 36.36_ GAP 50.28 A2'P 94.56 TAL 14£.27 TAP 113,37 RCA
RE 221.070 GL -9.42 GP -10.33 ZAL 35.84 ZAP 163.87 ITS LP'Z1.39 Z_ 130,59 ET£ I88.67 ZAC

PLANETOC£NTRZC CONIC

C3 171.970 VHL 13.114 DLA 7.45 RAL 134.23 RAD 6570.9 VI[L 17.126 PTH 2;93 VHP 19.O60 0PA 11.56 RAP 124.86 ECC 3.8)02
LNCH A_4TH LNO-I TINE L-I TII4E INJ L_T rNJ L_N_ INJ RT A$C INJ A_TH INJ TIM£ PO CST 7IH INJ 2 LAT INJ 2 LONG

gO.O0 8 11 33 2941.98 -28.22 _.20 35.21 87.61 9 0 35 2342.0 -28,L>6 83.54

90.OO 22 | 42 5119.71 24.93 227.68 27.89 76J2 23 27 1 4519.7 22,77 219.67

I00.00 9 )6 28 2668.08 -L_9.83 72.13 35.28 87.90 10 20 56 2068,1 -29.80 63.33

100.00 23 19 27 4868.84 26.48 208.80 27.45 75.60 24 40 36 4268,8 24.24 LPO_.71

110.00 10 52 53 2428.93 -34.16 54.13 35.43 88.70 11 33 22 1828.9 -33.96 44.89

110.00 0 23 28 4680.75 30.67 193.23 26.16 74.11 I 41 28 4080.8 28.19 184.92

DIFFERENTIAL CC_I_CTION$ NIO-COIJRSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE-4.3780 TRAIO.7712 TC3 -.2167 BAU .4983 SGT 5148.6 5GR 259,4 SG3 85.9 ST 2384.6 SR 248.6 SS 749.7
ROE .5665 RRA .1766 RC3 .0(X)4 FAU-.00420 RRT -.0784 RRF -.0669 RTF .9861 CRT -.7425 CdS .7319 CST -.9998

rOE -.82_9 FRA 2.0997 gO3 .0211 8SP 17336 _ 5155.2 R_3 -.0107 R13 -,9861 LSA 2506,5 HSA 166.7 SSA 7.8

80£ 4.4145 ERA10.7726 8C3 .2167 FSP -288 _,J 5148.7 S_2 258.6 THA 179.77 ELI 2391.8 EL2 166.0 ALF 175.55

• 50785 IN¢ 5.4217 VJ 29.988

56.92 APO 174.39 V2 35.260
142.07 ETC 12,23 CLP 167.55

LAUNCH OATE NAR 10 1969 FLIGHT TIMC 218.00 ARRIVAL OATE OCT 14 1969

PELIOCENTRIC CONIC DISTANCE 601,556

RL 148,58 LAL .00 LCL 169.25 VL 25.253 GAL 28,94 AZL 96.14 H(A

RP 107.48 LAP 3,03 LOP 139.71 VP }6.]44 GAP 32,79 AZP 95.34 TAL

RC 222,400 GL -9.42 GP -10.21ZAL 35.38 ?AP 162.67 £TS 217.51 7AE

PLANETOCENTRIC CONIC

C3 ZO8.060 VHL 14.424 0LA 7.32 RAL 134.68 RA0 6571.2 VEL 18,149 PTH
LNCH AZNTH LN(H TIN[ L-I TII_ [NJ LAT

90,00 8 14 25 2965.00 -28.J4
90.00 22 2 26 5154.52 25.48

I00.00 9 39 16 2694.33 -29.74

100.00 23 210 16 4903.42 27.04

110.(30 10 55 31 24_._.68 -34.10

110.OO 0 24 25 4714.84 31.28

DIFFERENTIAL CORK_CTION$

TOIE-4.7998 TRAIl .7654 TC3 -.0996 8AU .2770

ROE .6102 RRA .1198 RC3 ,0004 FAU-.O0735

FOE -.8914 FRA 2.2641 gC3 ,0_06 BSP 17250

80E 4.8384 _AII.7660 8C3 .0996 FSP -284

330,32 S_A 115.53 £CC .54476 INC 6,1355 Vl 79.98fl

146.E9 TAP 116.62 RCA 52.60 APO 178.47 VZ 35.?58

129.77 ET£ 188.34 ZAC 140.47 ETC |_._5 CLP 165.93

3.02 VHP L_).582 0PA 11.36 RAP 126.49 ECC 4.4?41
INJ LCNG INJ RT ASC INJ A_)ATH INJ TIHE PO CST TIN INJ 2 LAT INJ ? LONG

94,10 _7.94 86.66 9 3 53 2368.0 -28.30 _5.44

230.08 )0.62 77.20 23 _L_ 4554,5 _3.46 221.99

74.08 38.04 86.88 10 24 10 L:>094.3 -29.86 65.28

211.21 30.22 76.76 24 41 59 4)03.4 24.95 203.04

56.21 58.)0 87.47 11 36 27 1855.7 -34.08 46.97

195.70 29.02 75.45 I 43 0 4114.8 28.97 187.26

MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

`%T 5091.0 `%R 247.! .%3 84.4 ST 2373.4 SR 242.8 SS 794.0

RRT -.J878 RRF -.1747 RIT .9892 CRT -.7666 CRS .7555 CST -.9998
S_ 5097.0 R'Z3 -.0117 R13 -.9892 LSA 2509.6 NSA 156.3 SSA 7.2

.%1 5091.2 .%_ 242,7 THA 179.48 ELI 2380.7 EL2 155_4 ALF 175.50

LAUNCH 0ATE NAR 10 1969

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 107.49 LAP 3.|1

RC" 223.?O2 GL -9.40
PLAN[TOCENTRIC CC_qIC

FLIGHT TINE _.00 ARRIVAL OATE OCT 16 1969

DISTANCE 598.308

LOt. 169.25 VL 25.234 _L 32._) AZL 97.01 PiCA 333.55 S_4_ 115.44 ECC .58674 IN(: 7.0057 VI 29.98_

LOP 142.9_ VP _.328 GAP 35.74 AZP _NS._8 TAL 146.73 TAP 1213.27 RCA 47.71 _PO 183.17 V2 35.255

GP -10.08 ZAL 35.21 ZAP 161.24 ETS 213,75 ZA_ 128.75 ETE 187.97 ZAC 139,07 ETC 12.30 CLP 164.10

C3 253.980 _ 15.937

LN(.H ATMTH LN(N TI_

gO.O0 8 15 16

gO.00 2'2 2 58

100.00 9 40 7

100,00 _3 20 48

tlO.O0 1_21

110.O0 0 _4 59
OIFFER1ENTIAL CORI_CTION8

TOE-5.2502 TR41£.8531 TC3 .0013 BALI .0050

ROE .6619 RRA .0448 RC3 -.0006 F/_1.-.01158

FOE -.9640 FRA 2.4509 FC3 .0588 BSP 17117

80E 5.2917 ER412.8532 BC3 .0015 FSP -279

OLA 7.50 RAL 134.85 RAO 6571.5 V1EL 19.372 PTH 3.10 VHP LP2.357 0PA 11.EO RAP 127.91 £CC 5,1799

L-I TIM[ _Nj LAT |NJ LCNG JNJ RT ASC |NJ A214TH INJ TIH_ PO CST TIM INJ 2 LAT INJ Z LONG

2995.72 -28.O! 96.12 40.29 85.66 9 5 12 2395.7 -28,32 87.47

5183.57 25.gO 232.10 32.90 78,13 23 29 21 4583.6 24.00 223.95

2722.09 -29.62 76.13 40.42 85.81 I0 25 29 2122.1 -29.89 67.34

4932.44 27.48 213.2tS 32.52 77.75 24 43 1 4332.4 25.52 205.01

2483.5I -34.00 58.38 40.78 86.J9 11 37 44 1883.5 -34.15 49.14

4743.78 31.75 197.82 31.40 76.62 I 44 3 4143.8 29.59 189._8
MI0-COURSE [)_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

56T 5026.5 _ 238.5 `%3 83.1 ST 2348.6 SR 238.0 SS 844.5

RRT -.3116 RRF -.2977 RTF ,9917 CRT -.7913 CR$ .7801 CST -.9998

sr.,e 5052.2 R23 -.0125 RI3 -.991? LSA 2502.9 _SA 146._ SSA 6.7
`%1 5027.1 .%2 _26.6 THA 179.15 ELI 2356.2 EL2 145 ,J ALF 175.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69P

LAUNCH DATE NAR 11 1969 FLIGHT TINE 70.00 ARRIVAL 0ATE NAY 20 1969

H_L IOC[NTRI C CONIC

RL 148.62 LAL ,[30

RP 108,72 LAP -.49

RC 71.560 GL -1,76

PLAM[ TO(gNTRZ C CGNIC

C3 63,225 VHL 7.951

LNO4 ATNTH LNCH TXNE INJ LAT

90.00 0 23 49 -24.75

gO.OO 12 5 9 25.83

1oo.00 1 44 38 -26.13

10(3.00 13 27 I 27.21_

110.OO 2 51 41 -29.85

110.00 14 ]6 28 ]0.98

DIFFERENTIAL CORR_CTICNS

TOE -.2692 TRA -.61_N5 TC] .O_81 BAU ,_O69

ROlE -.3|91 RRA .43_6 RC3 .2431 FAU .08835

FDE-I.0718 VRA-I,0761 FC3-1.2097 8SP 1261

BOE .4175 13RA .7580 8C] .2447 FSP -548

DISTANCE 207.016

LOL 170.25 VL 29.397 GAL -14.46 AZL gO.49 H(A 94.43 SNA

LCP 264.67 VP 38.984 G4P -3.43 AZP 89.96 TAL 248.41 TAP

6P 26.09 ZAL 168.89 2AP 61.49 £TS 346.97 ZAE 154.40 £Tr

143.98 ECC .25167 INC .4903 Vl 29.980

342.84 RCA 107.74 APO 180.21 V2 34.858

70.01ZAC 110.21 [TC |54,25 CLP -57.90

OLA -J.13 RAL 1.81 RAO 6569.2 VEL 13.586 PTH 2.48 VHP 5.243 OPA 31.62 R4P 14.J0 ECC 2.0405

L-I TIN[ INJ LONG INJ RT AS_ INJ A214TH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LC_6

2465.15 38.00 242.75 104.21 1 4 54 1865.2 -22.56 50.02

5179.05 231.79 243.69 77,98 13 31 28 4579.0 23.92 22],64

2204.46 58.43 242.35 105.06 2 21 23 160A.5 -23.81 30.40

4914.98 212.03 243.33 77.15 14 48 56 4315.0 23.18 20],82

1994.60 21.27 241.13 107.50 3 24 55 1594.6 -27.16 13,11

4697.61 194.45 242.27 74.77 15 54 45 4097.6 28.56 186,07

MID-OOURS( EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

_T 488.9 SGR 549.0 SG3 191.2 ST 233.7 SR 248.8 SS 366.3
RRT -.2931 _ -.666_ RTF .3792 CRT .5450 CR5 -.7701 CST -.9489

SG6 735.1 R23 .1216 RI3 -.6832 LSA 471.5 NSA 170.1 SSA 20.8

S_I 595.7 _2 4_O.8 THA 124,19 ELI 301 .fl EL2 163.1 ALg 47.84

LAUNCH OATE NAR 11 1969 FLIGHT TIME 72.00 ARRIVAL DATE NAY 22 1969

HELIOCENTRIC CONIC

RL 148.62 LAL .00

RP 108.74 LAP -.67

RC 73.792 GL -2.46

PLAN[T(XENTRIC CONIC

C3 61,979 VHL 7.873

LNCH A2'I4TH LNCH TIME INJ tAT
90.00 0 29 44 -24.33

90.00 J2 1 2'6 26.05

100,00 1 50 15 -25.?0

1OO.00 13 23 36 27.44

II0.00 2 56 36 -29.39

I10.00 14 33 44 31.19

OIFVER1ENTIAL CORf_CTION_

TDE -.2956 TRA -.6685 TC3 -.0095 BAU .2226

ROE -.2920 RRA .44rd3 RC3 .2684 FAU .09353

FDIE-1.1746 FRA-I.1243 FC3-1.5065 BSP 1452

OOE .4155 BRA .B036 Be3 .2686 g,_o -598

OISTANCE 213.552

LOt. 170.25 VL 29.393 GAL -14.30 A2% 90.68 PICA 97.60 SHA

LuP 267.84 VP 38.973 GAP -2.77 AZP 89.91 TAL 248.44 TAP

GP 27.26 ZAL 16#.77 ZAP 66.17 ETS 349.17 Z_ 153.90 ETE

143,95 ECC .24901 IN( .6799 Vl 29,980

346.04 RCA 108.10 APO 179.79 V2 34,848

77.78 ZAC 108.17 ETC 154.93 CLP -62.96

OLA -1.78 RAL 2.09 RAO 6569.2 EL 13.540 PTH 2,48 VHP 5.065 OPA 31.88 RAP 11.71ECC 2.0200

L-I TINE INJ LONG INJ RT AS( INJ AZ14TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 L_G
2440,L_Z 56.3(3 242.43 104.96 1 10 24 1840.2 -22.04 48.38

5194,36 23_._ 243.89 78.48 13 28 0 4594.4 24.20 224,68

2180.50 38.78 242.01 105.82 2 26 35 1580.5 -23.28 28.82

4929.32 213.04 243.56 77.64 14 45 45 4329.3 25.46 204.80

1972.BO 19.74 240.73 108.30 3 29 28 1372.8 -26.61 11.66

4709.78 195.33 242.52 75.25 15 52 14 4109.8 28.85 186.91

NID-O3L_,_E EXECUTZON ACCURACY CRBIT DETERMINATION ACCURACY

SG7 532.4 SGR 573.8 SG3 205.! ST 260.0 SR 234.1 SS 390.2

RRT -.3885 RRF -.7003 RTF .4853 CRT .5172 CR$ -.7519 (ST -,9481

S_8 782,7 R_3 .1314 RJ3 -.7257 LSA 494.5 MSA 172.3 $$A 20.9

SGI 653.6 SG2 430.7 THA 129.54 ELI _5.5 EL2 J 70.5 ALF 39.25

LAUNCH OATE NAR lJ 1969 FLIGHT TIN[ 74.00 ARRIVAL GATE NAY 24 1969

PELIC(ENTRIC CONIC

RL 148.62 LAL .00

RP 108.77 LAP -.86

RE 76.053 GL -].19

PLAN_T_ENTRIC CONIC

C3 60.789 VHL 7.797

LNCH AZMTH LNCH TIN[

90.00 0 35 54

90.00 I 1 58 3

I(30.00 1 56 7

I00.00 13 20 31

110.OO 3 I 46

IIO.OO 14 31 21

OIrFKR[NTIAL CORRECTIONS

TOE -.3284 TRA -.72_ TC3 -.0553 BAU .2420

ROE -.2643 RRA .4516 RC3 .2930 FAU ,09781

FOE-I.2681 FRA-I.1545 FC3-1.3930 BSP 1670

BOE .4216 BRA .8525 BC] .2978 FSP -638

0ISTANCE 220.041

LGL 170.25 VL 29.381 GAL -14.14 kZL 90.87 HCA 100.76 SMA

LOP 271.01VP 38.956 GAP -2.15 AZP 89.84 TAL 248.33 TAP

GP 28.39 ZAL 168.53 7AP 70.86 ETS 351.43 ZAE 153.06 ETE

145.84 ECC .24648 INC .8723 Vl 29.980

349.10 RCA 108.38 kPO 179.29 V2 ]4.839

85.50 ZAC 106.09 ETC 155.71 CLP -68.12

0LA -2.42 RAL 2.44 Rk0 6569.1VEL 15.496 PTH 2.47 VHP 4.923 0PA ]2.06 RAP 9.26 ECC 2.0004

L-! TIH[ INJ LAT INJ LONG INJ RT AS_ ]NJ ATNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2415.59 -23.88 54.63 242.20 105,68 I 16 9 1815.6 -21.50 46.77

5209.59 26.25 233.93 244.18 78.98 13 24 53 4609.6 24.46 225.7!
2156.83 -25.25 35.17 241.77 106.56 2 32 4 1556.8 -22.74 Z7.27

4943.58 27.64 214.05 243.86 78.14 14 42 55 4343,6 25.72 205.77

1951.29 -28.92 18.24 240.44 109.07 3 34 18 1351.3 -26.05 10.24

4721.89 _:.40 196.22 242.86 75.73 15 50 3 4121.9 29.12 187.75
MIO-COURSE EXECUTION ACCURACY CROIT OETERNINATION _CCURACV

SGT 589.9 SGR 597.3 S63 217.0 ST 289,_ SR 218.8 SS 411.9

RRT -.4760 RRF -.7288 RTF .5784 CRT .4889 CRS -.7306 CST -.9485
S_6 839.5 R23 .1581 R13 -.7625 LSA 520.3 NSA 173.3 SSA 20.9

SGI 721.2 SG2 429.6 THA 134._4 ELi 318,6 EL2 173.2 ALF 29.96

L_UNCH OATE MAR 11 1969 FLIGHT TINE 76.00 ARriVAL D4TE HAY 26 1969

H[LIC(ENTRIC CONIC

RL 148.62 LAL ,[30

RP 108.80 LAP -1.04

RC 78,340 GL -3.95

PLAN[T_ENTRIC CONIC
C3 59.644 VHL 7.723

LNCH A2'MTH LI_H T_ME
90.00 0 42 21

90.00 11 54 58

100.00 2 2 16

I00.00 13 17 44
110,00 3 7 14

110,00 14 29 15

DIFFERENTIAL CORR1ECTIONS

TOE: -.3666 TRA -.7812 TC3 -.IOEO BAU .2656
ROE -.2353 RRA .4543 RC3 .317! FAU ,10132

FOE-I.3558 FRA-I.ITI1 FC3-1.4706 B_'P 1930

_OE .4357 _A .9037 BC3 .3331 FSP -679

OISTANCE L_26.484

LQ. 170.25 VL 29.361 GAL -13._ AZL 91.07 HCA 103.93 SHA 143.65 ECC .24406 INC

LOP 274.17 VP 38.933 GAP -1.56 A27 89,74 TAL 248.10 TAP 352.03 RCA 108.59 APO

GP 29.47 2AL 168.17 2AP 75.52 £T8 353.76 ZAE 151.87 ETE 92.92 2AC 104,02 ETC

OLA -3.06 RAL 2.86 RAO 6569,1 VEL 13,454 PTH 2.46 VHP 4.815 0PA ]2.17 RAP

L-I TINE ZNJ LAT
2391.03 -23.42

5_4.89 26.44

2133.24 -24.78

4957.92 27.84

1929.86 -28.43
4734.06 31.60

1.0686 Vl 29.980

178.71 V2 ]4.831
156.55 CLP -73.31

6.81CCC 1.9816

INJ t.CNG ZNJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 EAT INJ 2 LONG

52.98 242.07 106.38 I 22 12 1791.0 -20.95 45.18

235.00 244.54 79.49 13 22 3 4624.9 24.72 226.76

33.57 241.62 107.28 2 37 50 1533.2 -22.18 25.74

215.07 244.24 78.64 |4 40 22 4357.9 25.99 206.76

16.76 240.25 109.82 3 39 24 1329.9 -25.47 8.84
197,11 243.28 76.23 15 48 9 4134.1 29.38 188.60

NI0-C(_RSE EXECUTION ACCURACY CRBIT OETERtIINATION ACCURACY

SGT 660.I St,,R 619.9 SG3 227.4 ST 323.0 SR 202.4 SS 433.]

RRT -.5_13 _ -.7542 RTF .6541 CRT .4557 CRS -.7031 CST -.9495

SG6 gO5.5 R_3 .1432 R13 -.7936 LSA 550.1MSA 173.0 SSA 20.9
$G1 798.1 SC,2 427.7 THA 138.25 ELl 340.8 EL2 170.7 ALF 21.62
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Z

LAUHCH DATE HAR 11 1969

H(L IOCENTR 1C CC_;C

RL 148.62 LAL .00

RP 106.82 LAP -1 .21

RC _0,651 GL -4,73

PLAN[TOCENTRI C CONIC

C3 58._34 VHL 7.651

LNCH AZMTH LNEH TII_

go.O0 0 49 9

90 .O0 I I 52 6

1(30.O0 2 8 46

1130.00 13 15 10

110.00 3 13 Z

110.00 14 27 24

FLIGHT TI_ 76.00

DISTANCE 232.883

LOL 170,25 VL 29.333 GAL -13.83 AZL 91.27 PICA 107.09 SMA |43.40 ECC .24172 vJ 19.980

LOP 277.34 VP. 38.905 GAP -1.00 AZP 89.65 TAL 247.75 TAP 354.84 RCA 108.74 v2 54.824

GP 30.49 ZAL 167.71 ZkP B0,11 ETS 356.17 ZAl_ 150.39 ETE 99.83 ZA( t02.01 CLP -78,51

DLA -3.71 RAL 3.35 RAD 656_.1 VEL 13.412 PTH 2.45 VHP 4.739 OPA 32.23 RAP 4.41 ECC I .9633

L-I T|NE |NJ LAT ZNJ LONG INJ RT A_ INJ 4ZNTH |NJ TD4E PO (ST TIN _NJ 2 LAT INJ E LONG

2366.31 -22.94 51.33 242.02 107.07 I 28 36 1766.3 -20.38 43.59

5240.45 26.63 236.10 244.99 80.01 J3 19 26 4640.4 24.98 227.83
2109.51 -24.29 31.9e 241.55 107,98 2 43 55 1509.5 -21.60 24.21

4972.48 28.03 216.11 244.70 79.15 14 38 3 4372.5 26.24 207.76

1gO8.32 -27.93 15._9 240.14 110.56 3 44 50 1308.3 -24.87 7.45

4746.44 31._0 198,02 243.77 76.73 15 46 30 4146.4 29.65 189.47

ARR|V4L DATE NA¢ ZB 1969

INC 1.2702

APO 178.06

£TC 157.43

DIFFERENTIAL CCRRI[ETIONS

701[ -.4112 TRA -.8428 TC3 -.1559 BAU .29"_
ROE -.2067 _A .4523 RE3 .3393 FAU .I0382

F02-1.4290 FRA-l.1668 F(3-1.5326 BSP 2210

_OE .4602 _q'A .9565 BC3 .3734 FSP -706

LAUNCH DATE MAR JJ J969

H(LI(XENTRIC CONIC

RL 148.62 LAL ,00

RP 108.84 LAP -1.39

Rc 82.981 GL -5.56
PLANETC_ENTRZC CONIC

C3 57,457 VHL 7.580
LNCH A2'IATH LNCH TZNE L-I TIME INJ LAT

90.00 0 56 2! 2341.19 -2"2.43

90.O0 I1 49 24 5256.47 26.62

iOO._ 2 15 38 2085.40 -23.77

IO0.00 13 12 48 4987.50 28.21
110.OO 3 19 11 1886,46 -27.40

ll0.OO 14 25 44 4759.21 31,f_J
DIFFERI_NTIAL C.ORRI[CTXON$

TOE -.4615 TRA -o�Or_O TC3 -,2|37 BAU .3_18

ROE -,1772 RRA ,4A67 Re3 .3603 rAu ,10497
FOE-I.4931 FRA-I.1486 FC3-1.5817 BSP 2524

BOE .4943 BRA 1,0101BC3 .4189 F.$P -732

NIO-COURSE EXECUTION ACCURACY CRBIT DETERt4INATION ACCURACY

`%T 742.$ `%R 639.4 ,%3 235.2 ST 361.B SR 185.9 SS 451.I

RRT -.6125 t_F -.7752 RTF .7134 CRT .4196 CRS -.6712 CST -.9510

S(_ 980.1 /_3 .1484 R13 -.B|86 LSA 583.1MSk 171.6 S$4 20.9

,%1 883.i ,%2 425.1 THA 141,90 ELI 372.2 EL2 164.0 ALF 15.19

FLIGHT TII4_ BO.00 ARRIVAL DATE MA_ 30 1969

LO. 170.25 vc _9.299 GAL -15.68 AZL 91,48 HCA 110.25 .Sl4A 143.09 ECC _23945 IN( !.4?BS vi 29.980

LOP 2B0.50 VP 38.873 GAP -.48 k2P 89.49 _AL 247.29 TAP 357.54 RCA 108.82 APO 177.35 v2 34.816

GP 31.44 2AL 167.14 ZAP 64.58 ETS 358.63 ZAE 148.65 ETE 106.11ZAC 100.08 ETC 158.31CLP -63.64

OLA -4.37 RAL 3.92 R_0 656_.0 _EL 13.372 PTH 2.44 VHP 4.692 OPA 32.26 RAP 2.12 ECC J.9456
_NJ LONG _NJ RT A_ _NJ A2NTH _NJ T_I_ PO (ST T_M _NJ 2 LAT _NJ 2 LONG

49.67 242.05 107.76 1 35 22 1741.2 -19.79 41.99

237.24 245.52 _0._5 13 17 1 4656.5 25.24 228.93

_10.37 241._7 108.68 2 50 24 1485.4 -21.O0 22.67

217.19 245.24 79,69 14 33 55 4387.5 26.50 208.80

13.61 240.11 111.29 3 50 38 1286.5 -24.26 6.06

198.96 244.35 77.26 15 45 3 4159.2 29.91 J90,37

N|D-COURS( EXECUTION ACCURACY CR_ZT DETERMINATiON ACCURACY
,%1 835.6 `%R 656.5 ,%3 241.0 ST 405.2 SR 168.9 SS 470.5

RRT -,6613 RRF -.7937 RTF .7586 CRT .3744 CRS -.6296 CST -.9529

1062.7 R23 .1536 RJ3 -.8387 -LSA 620.6 MSA 169.0 SSA 20.9
,%1 975.5 ,%2 421.9 THA 145,11 ELl 411.0 EL2 154,4 ALF 10.}5

LAUNCH DATE NAR 11 1969

HEL IO_ENTRIC CONIC

RL 148.62 LAL .O0

RP 108.86 LAP -1.56

RC 85.328 GL -6.44
PLAH_ T_trNTRI C CONIC

C3 56,406 VHL 7.510

LNC.H ATNTH LNCH TII_

50.00 1 4 0

gO.O0 11 46 49

100.00 2 22 58

100.00 13 1(3 32

110.00 3 25 46

110.00 14 24 14

FLIGHT TII4_ 82.00 JUN 1 1969

DIST4NCE 245.552

LOL 170.25 VL 29.238 GAL -13.52 AZL 91.70 PiCA 113.41 ,T_4A 142.72 ECC .23724 vJ zg.gBD

LOP 283.67 VP 38.837 GAP .03 AZP 69,33 TAL 246.72 TAP .13 RCA 108.86 V2 34.810

GP 32.35 ZAL 166.46 2AP 68.87 ETS 1.15 ZAE 146.72 ETE 111.69 ZAC 98.27 CLP -88.67

OLA -5.04 RAL 4.55 RAO 6569.0 VEL 13.335 PTH 2,44 VHP 4.673 OPA 32,28 R4P 359.97 £CC 1.9283

L-! TIM( INJ LAT INJ LON_ INJ RT A,% ]NJ AZt4TH _NJ TII4_ PO CST TIN |NJ 2 LAT ]NJ 2 LONG

2315,41 -21.88 47.97 242.17 108.44 ! 42 35 1715.4 -19.16 40.35

5273,20 27.00 238.43 246.13 81.12 13 14 42 4673.2 25._9 230.09

2060.67 -25.22 28.74 241.67 109J7 2 57 JB 1460.7 -20.37 2Z.J!

_303.17 28.40 21B.31 245.07 80.26 14 33 55 4403.2 26.76 209.89

1864.06 -_.83 12.32 240.16 112.02 3 56 50 1264.1 -23.61 4.64

4772.55 32.19 1_.95 245.02 77.62 15 43 46 4172.5 30.18 191.32

ARRIVAL _ATE

INC 1.6960

APO 176.58

ETC 159.16

OIFFERIENT|AL CCR_CTIONS
TDE -.5179 TRA -.9700 TC3 -.2750 8AU .3516

ROE -.1914 RRA .4347 RE3 .3765 FAU .10442

FOE-1.5271 FRA-I.I045 FC3-1.6026 BSP 2B04

.5396 _A 1.0650 BE3 .4662 FSP -715

LAUI_H 0ATE MAR 11 J969

14_L_OCENTR_(CONIC

_. 148.62 LAL .00

RiP 108.B_ LAP -1.72

RC 87.691GL -7.37

PLAN_TOCENTRIC CONIC

C3 95.391 _ 7.443

LNCH A2_4TH LNCH TIN[
_0.00 I 12 10

90,00 11 44 16

ID0.OO 2 30.48

I00.DO 13 B

110.OO 3 32 40

110.00 14 L_ 46

DIFFERENTIAL CCRRECTICN5

TOE -.5798 TRA-I.0331 TC3 -.3_86 BAU ._54
ROE -.1191RRA .42_O RC3 .3952 FAU .I0421

F02-1.5790 FRA-I.0619 FC3-I.AZBB BSP 319_

802 .5919 _A 1.1160 BC3 .5204 F,_P -754

N|0-O3JRS( EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
,%T 937.3 S(_ 666.3 ,%3 242.3 ST 453.8 SR 153.7 SS 482.3

RRT -.6969 RRF -.B070 RTF .7923 CRT .3324 CRS -.5886 CST -.9551

SC_ 1150.0 R_3 .1596 R|3 -.8536 LSA 659.0 NSA 165.7 SSA 20.7

,%1 1071.4 ,%2 418.1 THA 148.27 ELI 457,0 EL2 143.9 ALF 7.1 3

FL|_4T TINE 84,00 ARRIVAL DATE JUN 3 1969

DISTANGE 251.87.8

LOL 170.25 VL L_9.213 GAL -13.,._ AZL 91.9'_ HO, 116.57 S_A 142.31ECC .23508 INC 1.9236 Vi 29.980

cOP 286.83 vP 38.798 GAP .50 A2'P 89.14 TAL 246.07 TAP 2.64 RCA 108.86 APO 175.77 V2 34.804

GP 33.21 Z_L 165.71 ZAP 9_.97 ET$ 3,72 2_ 144.65 ETE H6.60 7AC 96.61 ETC 159,97 CLP -93.55

OLA -5.75 R_L 5.26 RaO 6569.0 '/EL 13.295 PTH 2.43 VHP 4.679 DPA 32.34 RAP 357,98 ECC 1.9116

L-| TJN_ |NJ I._T |NJ _ |NJ RT A_ _NJ A2NTH |NJ T_I_ PO C$T TZM INJ 2 LAT INJ 2 LONG

2288.69 -2i.30 46.25 242,37 109.12 1 50 19 J688.7 -1B.49 38.68
5290.98 27.18 239.70 246.84 81.73 13 12 27 4691.0 25.75 231.32

2035.07 -_.64 27.07 241.85 110,O6 3 4 43 1415.1 -19.70 19.50

_019.83 ?.8.59 219.52 246.59 80.87 14 32 0 4419.8 27.03 211.06

1840.92 -26.23 10,78 _40,_0 112,74 4 3 29 1240.9 -22.92 3.19

4786,75 32.39 201,01 245.79 78,41 J5 42 35 4186.7 30,45 192.33

N_0-O_ _J_CUT|ON ACCURACY CR_IT OETERN|NATION ACCURACY

,%T 1045.1 `%R 679.0 ,%3 244,8 ST 506.9 SR 135.3 SS 502.3

RRT o,7279 RRF" -.8227 RTI r .8175 CRT .2504 CRS -.5117 CST -.9571

`%_ 1246.3 R_3 ,1672 R13 -.8663 LSA 707,9 MSA 161.3 SSA 20.7

,%1 1175.5 ,%2 415.9 THA 150.71 ELl 508.1 EL2 130.7 ALF 4._0
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LAUNCH GATE MAR 11 1969 FLIGHT TIME 86.00 ARRIVAL GATE ION 5 |969

HELIC(ENTRIC CONIC

RL 14H.6Z LAL .00

RP IOH.90 LAP -1.88

RC _1.065 GL -B.36

PLANE TC_ENTRIC CCIMIC

C3 54.407 VHL 7.376

LNCH AZMTH LNCH TIME

_.l.00 1 20 59

_l.O0 II 41 41

100.00 2 39 14

I00.00 13 6 7

110.OO } 40 24

I10,00 14 21 26

CISTANCE 258.065

LOL 170.25 VL 29,162 GAL -13.20 ATL 92.16 HCA 119.73 SMA

LOP 289.99 VP 38.755 GAP .95 AlP 88.93 TAL 245.32 TAP

GP 34.05 IAL 164.83 TAP 96,82 ET5 6.34 ZAE 142.51ETE

141.87 ECC .23296 INC 2.1642 VI 29.980

5.05 RCA I08.42 APG 174.92 V2 34.799

IL_.86 IAC 95.11ETC 160.71 (LP -98.25

4.708 CPA 32.44 RAP 356.18 ECC 1.8954

PO CST TIM INJ ? LAT INJ 2 LONG

1660.7 -17.77 36.94

4710.1 26.02 232.66

1408.} -18.98 17.84

44}7.8 27.30 212.32

1216.X -22.19 1.70

4202.1 30.74 193.43

CLA -6.50 RAL 6.04 RA_ 6569.0 VEL 13._58 PTH 2.42 VHP

L-I TIMe INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2260.72 -L_0.66 44,4} E42.65 109.81 I 58 39

5310.10 27.36 241.07 247.64 82.40 13 10 11

2008.29 -22.00 _5.33 24_.IZ 110.76 3 12 42

5037.77 28,77 2L>0.82 247.41 81.53 14 30 5

1816.76 -_5,59 9.20 240.52 113.48 4 10 41

4802.06 32.59 202.16 246.65 79.07 15 41 28

OIFFERENTIAL CORRECTION5 MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE -.6478 TRA-I.0946 TC3 -.4039 BAU ,4|84 S_,T 1157,8 SGR 685.3 SG} 243.5 ST 566.2 SR 119.0 SS 517.0

ROE -.089_ RRA .4019 RE3 .4095 rAU .I0241 RRT -.7501 _ -.8347 RTF .8363 ERT .1156 CR$ -.4195 CST -.9592

FCE-I.6052 FRA-I.O007 FC}-1.6295 BSP 3561 SG8 I345.4 R_} .1758 RI} -,8757 LSA 758.9 MSA 156,5 5SA 20.5

BC£ .6540 BRA 1.1667 OC} .5752 FSP -757 561 1281.6 S(,2 409.4 THA 153.10 ELl 565.5 EL2 I17.5 ALF 1.96

LAUNCH GATE MAR II 1969 FLIGHT TIME 88.00 ARRIVAL CATE JUN 7 1969

HELIOCENTRIC CONIC 01STANCE 264.266

RL 148.62 LAL ,00 LOL 170.25 VL 29.109 GAL -13.03 AZL 9_.42 HCA 122.88 SMA 14].39 ECC .2}089 INC 2.4203 VI 29,980

RP 108.91 LAP -_.01 LOP 293.15 VP 38.710 GAP 1.38 AZP 88.69 TAL _44,_0 TAP ?.38 RCA I08.74 APO 174.03 V2 34,795

RC 92.449 GL -9.43 GP }4.89 ZAL 16_.95 ZAP 100.4_ ETS 8.99 ZAE 140.13 ETE 124.52 ZAC 93.79 EYE 161.16 CLP-I02.74
PLANETOCENTRIC CONIC

C3 51.46_ VHL 7.11_ OLA -7._9 RAL 6.89 RAO 6568.9 VEL 11.2_ PTH Z.42 VHP 4.760 CPA }_.64 RAP }54.56 ECC 1.8798
LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

90.00 1 30 31 _31.15 -19.97 4_.53 243.03 110.51 _ 7 4_ 1631.1 -17.00 35.12

90.00 11 38 59 5331.01 _7.54 _4_.58 _48.55 83.13 13 7 50 4731.0 _6.50 234.13

100.00 2 48 L_2 1980.01 -_1.31 _3.32 24_.48 111.48 3 _| _2 1380.0 -18.20 16.10

ICE}.O0 I} } 49 5057.39 _8.96 _._ _48.3_ 8_._5 14 _8 6 44_7.4 _7.59 213.71

II0.O0 } 49 38 I791.}} -_4.89 7.56 E40.B4 IJ4.E} 4 J8 _9 J191,} -_1.40 .14

II0.00 14 L_O 3 4818.83 3_.BO L903.43 _47.64 79.79 15 40 _1 4218.8 31.O4 194.65

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

TOE -.7_16 TRA-I.I_9 TC3 -.4701BAU .451! S_T 1_71.6 SGR 687.1 SO} _3_.8 ST 6_8,3 S_ 104.0 55 5_9.6

ROE -.0613 RRA .3811 RC} .4210 F_U .09959 RRT -.766l _ -.8451 RTF .9499 CRT .0324 CRS -._970 CST -.961 3

FOE-I,6170 FRA -.9_58 FC3-1.6127 BSP 3915 SGB 1447.I R'Z3 .|863 R_} -.88_4 LSA 814.2 MSA 151,2 SSA _0.3

BeE .7242 BRA 1.2143 BC} .6311 FSP -745 :5_I 13B9.3 5(,2 404.8 THA 155.31 ELI 6_8.4 EL_ 103.9 ALF .3_

LAUNCH GATE MAR 11 1969 FLIGHT TIME 90.00 ARRIVAL CATE JUN 9 1969

HELIOCENTRIC CONIC

RL 14H.6_ LAL ,00

RP 108.92 L_P -2.18

RC 94.840 GL -10,58

PLANE T_P(ENTRIC CONIC

C3 52.566 VHL 7.25_

LNCH AZMTH LNCH TI_

_.O0 I 40 57

_.00 11 36 4
100.00 2 58 ZI

100.00 I} 1 21

110.OO 3 57 37

110.00 14 18 34

01STANCE 270.4}2

LOt. 170.25 VL _9.050 GAL -12.86 ATL 92.70 HCA 126.04 SMA 140.88 ECC .22X86 INC 2.6953 Vl 29.980

LOP 296.31 VP 38.663 GAP 1.79 A_P 88.41 TAL 24}.60 TAP 9.64 RCA 108,64 APO 173,12 V2 }4,791

GP }5.75 /AL 162.76 ZAP 10_.73 ETS 11.71 /AE 138.13 ETE 127.65 7AC 92.64 ETC 161,9_ CLP-107.OI

CLA -8.15 RAL 7.84 RAO 6568.9 VEL 13._88 PTX 2.41VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTM INJ TIME

2199.57 -19._0 40.53 243.51 111.22 2 17 36

5354._Z 27.72 _44.25 _49.59 83.95 I} 5 18

1949.86 -20.54 _1.60 242.94 112.20 3 30 5J

5079.17 29.15 _21.84 149.41 8}.07 14 26 0

1764._0 -24.12 5,91 _41._5 114.99 4 27 J
4837.49 33.0_ _04.84 _48.76 80.60 15 39 12

C IFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION _CCURACY

TCE -,8023 TRA-1.L_377 TC} -.5368 BAU .4838 SCT 1391.9 S(,R 687.0 563 _34.8

ROE -.O315 RRA .3556 RE3 .4311 rAu .096_2 RRT -.7785 _ -.8551 RTF .8604

FDE-I.6219 FRA -.8470 FC3-1.3846 _SP 4_94 SC.B 155_._ R_3 .1979 RI} -.8878

BCE .8029 BRA I ._589 9C3 .6885 FSP -735 .'_1 1499.7 SG_ 400._ THA 157.27

4.8}2 CPA 32.95 RAP 553.1! ECC 1.865!

PC, CST TIM INJ 2 LAT INJ 2 LONG

1599.6 -16.15 33.19

4754.2 26.59 235.77

1349.9 -i7.35 14.26

4479.2 27,89 215.26

1164.3 -20.55 358.51

4237.5 31.37 196.00

L'_IT OETERMINATION ACCURACY

ST _97.} SR 90.7 SS 543.2

CRT -.1466 CRS -.1136 CST -.9633

LSA 876.2 MSA 145.8 SSA 19.9

ELI 697.4 EL_ 89.7 ALF 178.89

LAUNCH CATE MAR 11 1969 FLIGHT TIME 9_.00 ARRIVAL GATE JUN 11 1969

HELIOCENTRIC CONIC DISTANCE 276.567

RL 148.6_ LAL .00 LC_ 170,25 VL _B.988 GAL -1_.6_ AZL 92.99 PiCA 129.19 SMA 140.34 ECC .22687 INC 2.9931 Vl 29.980

RP 108.91 LAP -_.}_ LOP _99.47 VP 38.614 GAP _.18 A_P 8_.II TAL 242.63 TAP 11.02 RCA I0_.50 APO 172.18 V2 }4.788

RC 97.2}6 GL -II.95 GP 36.6? ZAL 161.54 ZAP 106.71 ET5 14.48 ZAE I15.94 ETE 130._] ZAC 91.66 ETC 16_.37 CLP-III.06
PLANE TOCENTRIC CCNIC

C3 51 .714 VHL 7.193 0LA -9.08 RAL 8.87 RA0 656_.9 VEL 13.157 PTH 2.40 VHP 4.924 0PA 3}.39 RAP 351 .82 ECC 1._514

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(' INJ AZ_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL'_NC

90.00 1 52 25 2165.52 -18.33 38.40 _44.11 111.95 _ _8 30 1565.5 -15.21 31.13

90.00 _1 32 49 5380.35 _7.89 _a6.14 _50.78 84.88 13 _ _9 4780.4 26.89 237.62

IOO.OO 3 9 19 1917.41 -19.69 19.57 _43.5_ II_.95 3 41 17 !317.A -16.42 12.31

1C_3.OO 1_ 58 36 5101.70 29,34 _5.64 _50.6_ 84.00 14 _3 39 450}.7 28,_0 217.02

110.OO 4 7 28 1735.33 -_3._8 4.01 _41.78 115.77 4 36 _3 1135.3 -19.62 356.78

110.O0 14 16 56 4858.54 }3._4 LP06.44 _50,04 81,5_ 15 37 55 4258.5 31.71 i97.55
OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETE_INATION ACCURACY

TOE -18_3 TRA-I._SI7 TC} -.6030 BAU .516Cl SGT 1511.6 ,S_R 684.6 SG3 _8.} ST 772.2 SR 91,3 SS 556.6

ROE -,OOll RRA ,3_68 RC} .439_ FAU .09_6 RRT -.7875 RRF -,8647 RTF .868} CRT -.3815 CR5 .1388 CST -.9654

FCE-l.6236 FRA -.7611 FC3-1.5439 BSP 4678 S(,8 1659.4 R'Z3 ._110 RI}_-,8919 LSA 944.8 MSA 140.4 5SA 19.5

B_E .890} 8RA I._995 Be} ,7460 FSP -7"20 5{,I 1611.5 S(;2 }95.8 THA 159.05 ELI 772.8 EL2 75.1 ALF 177.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69,

LAUNCH C4TE MAR ]] ]969 FLIGHT TIME 94.00 ARRIVAL CATE JUN 13 1969

HELIC([NTR]C CL_[C

RL |48.62 LAL .00

RP 10_.94 LAP -2,45

RC 99.656 6L -15.24

PLAh_TCwCENTRIC CONIC

C3 50.984 VHL 7.|40

LNCH AZMTH LNCH TIW_E L-I TIME INJ LAT
90.00 2 5 IO ?]?8.4? -17.39

90.00 II 29 6 5410.19 28.05

100.00 3 21 30 1882.13 -18.74

I00.00 12 55 27 5131.72 29.52

110.00 4 ]8 23 1704.00 -22.34

110.00 14 15 3 4882.61 33.47

CIrFER1ENTIAL CORRECTIONS

TCE -.9859 TRA-I._W_i2 TC] -.6674 BAU ,5466
ROE .0794 RRA .Z937 RC3 .4446 FAU .08765

rCE-l.6142 FRA -.6723 FC3-1.4883 BSP 5038

&OE .9863 BRA 1.3340 BC3 .8019 FSP -693

CISTANCE 282.670

LOL ]70.25 VL 28.923 GAL -12.49 AZL 93.32 HCA 132.34 SMA

LOP 302.64 VP 38.563 GAP 2,55 AZP 87.76 TAL 741.59 TAP

GP 37.68 ZAL 160.16 ZAP 109.46 ETS 17.34 ZAE 133.76 ETE

139.79 ECC .22492 INC 3.5189 vl 29.980

13.94 RCA 108.35 4PO 171.23 v2 34.THe

132.53 ZAC 90.65 ETC ]62.74 CLP-II4.89

CLA -]0.ll RAL 10.00 RAC 6568.9 VEL 13.128 PTH 2.40 VHP 5.037 CPA 34.00 RAP 350.66 ECC 1.839!

INJ LON6 INJ RT ASC INJ AZMTH INJ TIME

36.10 ?44.85 117,7! ? 40 3e

248.31 757.14 85.96 I? 59 16

17.38 744.74 113.77 3 52 52

2?7.70 75_.01 85.07 14 20 58

2.06 24?.44 116.58 4 46 47

208._8 _51.5J 87.59 15 36 ?5

MIO-CC_E EXECUTION ACCUR*CY

_w_T 1630.7 _ 678.9 _3 ?20.?

RRT -.7_28 RRF" -.8733 RTF .8738

S_ I766,4 R_3 .LP_S9 RI3 -.8946

.._,,J J7_.4 ,.q_? _91.8 THA I60.70

PO CST TIM INJ 2 cAT INJ 2 LONG

1528.4 -14.16 28.91

4810.2 27.20 _39_75

I782.1 -15.38 ]0.20

4531.7 28.52 219.04
1104.0 -J8.59 354.94

4287.6 3?.08 199.33

ORBIT CETERMINATION ACCURACY

ST 85}.? SR 78.0 SS 568.9

CRT -.6377 CRS .4274 CST -.9673

LSA I019.3 MSA 135.4 SSA 18.8

ELI 854.6 EL? 60.3 _LF 276.68

LAUNCH DATE MAR 11 1969 FLIGHT TIME 96.00 ARRIVAL CATE JUN 15 1969

H_LIOfENTRIC CONIC

RL 148.62 LAL .00

RP 108.94 LAP -Z.58

RE 102,0_ GL -14.77

PLANE TOC£NTRI( CONIC

C3 50.343 VHL 7.095 OLA -11.75 RAL

LNCH AZMTH LN_H TIME: L-I TIME INJ LAT

90.00 2 19 28 2087.56 -16._O

90.00 II 24 44 5444.75 28.I9

1OO.OO 3 35 9 1843.39 -17.67

100.00 I? 51 44 5164,16 _9.69

110.00 4 30 }4 1669.80 -?I.78

110.00 14 IZ 47 4910.50 33.69

CIFFERKNTIAL CORRECTIONS

TDE-1,0923 TRA-I._9 TC} -,7_0_ BAU .5768

ROE .O671 RRA .2583 RC3 .4486 FAU .08281
FOE-1.6045 FRA -.58_2 FC}-1.4241 8SP 54?8

BOE 1.0941 6RA 1.3635 8C3 .8_70 F$P -669

01ST_N_E _,88.745

LOL 170.75 VL 28,857 G_L -J?._O AZL 93,6_ _A 135,49 SMA

LOP 305.80 VP 38,512 G_P ?.90 AZP 87.37 TAL ?40.50 TAP

GP 38.81Z_L 158.67 ZAP 1J|.84 ETS ?0,29 7_£ 131.57 ETE

J39.23 ECC .?_302 INC 3.6792 Vl 29.9e_

15.99 RCA 108.17 APO 170.28 v2 34.784

J34.39 ZAC 90.13 ETC 163.00 CLP-118.52

11._4 RAO 6568.9 VEL I}.104 PTH 2.39 VHP _.172 0P_ 34.79 RAP 349.60 ECC 1.8285
INJ LONG INJ RT AS( INJ _2_ATH INJ TIME PO C$T TIM INJ ? L_T INJ ? LC_G

3}._ ?45.76 113.48 2 54 15 1487.6 -I?,98 26.49

250.83 ?53.7] 87.Z? |2 55 ?8 4844.7 27.51 242.23

15.01 745.J_ J14.51 4 5 5? 1?43.4 -14.21 7.9_

230.10 753.61 86,}Z 14 17 48 4564.2 28.86 221.39

359.97 74_.76 117.41 4 58 ?4 1069.8 -17.44 352.95

710.43 75_.71 8_.84 15 34 38 4310.5 3?.47 201.41
MIO-CO_RS_. EX_CUTICIN ACC_ACY ORBIT 0?TERMINATION ACCURACY

SGT J75J,} SGR 673,0 S_ ?IJ,5 ST 942.5 SR 83,4 SS 583_

RRT -.7_1RRF -._Z_ RTF .8785 CRT -.8591 CR$ ,6975 CST -,9694

I876._ R?3 .7417 R13 -.8970 USA i103.6 MSA 130,9 SSA 18.0

-_'1 1855.5 _Z 388.6 THA 167.16 ELI 945.1 EL? 45.2 ALF 175.74

LAUNCH OAT? MAR il 1969 FLIGHT TIWE 98.00 ARRIVAL CATE JUN 17 ]969

HELIL")CENTRIC CONIC

RL 146.62 LAL .00

RP 108t95 LAP -2.70

RC 104.441 GL -16.49

PLAN[TOCENTRIC CONIC

C3 49,847 VHL 7.06{)

LNCH AZMTH LNCH TIME
90.00 2 35 42

90.00 11 19 28

100.00 3 50 36

100.00 12 47 15

110.00 4 44 19

110.00 14 10 I

OISTANCE ?94.79?

LOL i70.25 VL 28.788 GAL -12,10 AZL 94.08 HCA 138.64 SMA

LOP 308.96 VP 38,459 GAP 3,73 _P 86.93 TAL 239.35 T_P

GP 40.09 ?AL 156.97 ZAP 113.88 ET5 23.38 ZAE 129.37 ETE

I]8.65 ICe .22116 IN( 4,0821 Vl 29.960

17.99 RCA 107.96 APO 169.31 v? 34.783

135.93 7AC 89.52 ETC 163.18 CLP-121.95

CLA -I_,53 R_L 17,67 RAD 6568.8 VEL J3.085 PTH ?,39 VHP 5,33? CPA 35,79 RAP 348,50" ?CO 1.820_

L-I TIME INJ L_T INJ LONG INJ RT _$C INJ AZMTH INJ TIME PO CST Tin INJ 2 LAT INJ 2 LONG

?047.04 o15.04 30.84 ?46.88 llA.?fl 3 9 44 1442.0 -11.64 23.82

5485.34 18._9 _5_.80 755.5_ 88.?0 12 50 53 4885.3 77.81 245._6

1800.38 -16.43 12.41 746.72 115.33 4 _0 36 I700.4 -12.69 5.4]

520?.23 79.8_ 232._Z ?55.47 87.80 14 13 57 460_.? 29.20 224.17

1632.14 -20,08 357.71 744.28 118,26 5 J| 3| I03?.J -16.J5 350.79
4943.?_ 33.90 217.9_ 755.18 85.3? 15 32 24 4343.2 32.88 203.87

ORBIT OETERMINATION 4CCURA(Y

ST 1040.8 SR 97.4 SS 59fl.4

CRT -.9495 CRS .8615 CST -.9715

LSA 1197.7 MSA 127.4 SSA 16.9

ELI 1044,9 EL? _O.4 ALr 174.92

_IrFER_NTI_L CORRI_CTIONS

tOE-l.2109 TRA-1.3686 TC3 -.7899 B_U .6059

ROE ,0965 RRA .2191 RE3 .4503 FAU ,07766
r0E-1.5910 rRA -.4935 FC3-1.3488 flS,P 58L_

80£ I.?148 BRA 1.3861 8C3 .9097 FSP -64_

MIO-COURS_ EY_ECUTION ACCUR_Cr

5GT 1871.9 _ 666.0 SC3 202.0

RRT -.7968 I_ -.8908 RTF .88??

5_B 1986,9 R"d3 .2585 R13 -.8989

S_I 1948,9 S(,2 386.5 THA 163.50

LAUNCH CATE MAR 11 1969 FLIGHT TIME 100.(30 ARRIVAL CATE JUN 19 1969

HELIOCENTRIC CONIC

RL 148.62 LAL .00

RP 108,95 LAP -?.81

RC 106.844 GL -18.41

PL_NETOCENTRIC CONIC

C3 49.549 VHC 7,039
LNCH A_MTH LN_H TIME

90,00 Z 54 23

90.00 11 12 58

10(3.00 4 8 19

100.00 I? 41 4?

110,00 4 59 59
II0,00 14 6 32

01STANCE _.813

LOL 170.25 VL 28.717 G_L -11.90 _ZL 94.54 HCA 141.79 SHA I_.06 ECC .?1938 INC 4.5387

LOP 31_,1_ VP _8,406 GAP 3,55 AS'P 86,4} TAL _38,15 TAP 19,94 RC_ 107,77 _P¢ 168.35

GP 41.56 I_L 155.07 lAP 115.56 ETS _6.61ZAE I27.14 ETE 157.?0 7AC 88.99 ETC 163.29

0LA -13.97 RAL I4.15 RA0 656_.8 EL 13.07_ PTH _.59 VHP 5.519 OPA 37.01 RAP 547.56 £CC 1.8154

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LC_C

1990.66 -13.58 ?7.78 248.29 115,09 5 77 33 1390.7 -10.09 20.84

5533.73 _8.31 ?57.34 ?57.64 90.47 17 45 I? 4933.7 _8.08 248.68

1757.07 -15,00 9.53 _47.59 116.16 4 37 31 1152.1 -11,57 2.63

5_47.54 _9.89 ?_6,_9 ?57.64 89,57 14 9 10 4647.5 79.51 2_7.50

1590.76 -18.71 355,23 ?45.55 119,14 5 26 ?9 990.3 -14,68 348.43

4982.11 34,08 715.9(.] _57.50 87.|1 15 ?9 34 4382.1 33,30 ?06.63

ORBIT CETERt_INATION _CCURACY

ST 1149.1 _ 117.5 55 613.6

CRT -.9882 CRS .9454 CST --9735

LSA 1501.9 MSA I75.1 SSA 15.6

ELI 1155,0 EL2 17.9 ALF 174._3

01rFERENTIAL CORRECTIONS
TDE-I.3442 TRA-I.3_I TC3 -.8457 8AU .63_8

ROE .1317 RRA ,1750 RC3 ,4481 F_U ,07208

FOE-].S746 FR_ -.4010 FC3-I.2594 flSP 6180

8DE 1.5507 BR_ 1.3991 8C) ,9555 F$P -607

MIO-COURS_ EXECUTION ACCURACY

S_7 1990.9 S6R 656.5 SG3 191.?

RRT -,7938 RRF -,8983 RTF .8850

,_8 2096.3 R'Z3 .7764,R13 -.9007

S(,I _060.5 ,$67 385,8 THA 164.78

Vl 29.960

v2 34,7H3

CLP-IZS.21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE MAR 11 1969 FLIGHT TII_ 102.00 ARRIVAL CATE JUN 21 1969

HEL[(XENTR[C CONIC 0ISTANCE }06.BI0

RL 146.62 LAL .00 LOL 170.25 VL 28.644 GAL -11.69 AZL 95.06 _CA 144.93 SMA 137.47 £CC .21764 INC 5.0639 vl ?9.980

RP J06.94 LAP -Z.91 LOP 315.29 VP 38.353 GAP 3.85 AZP 85.85 TAL 236.89 TAP 21.83 RCA 107.55 APO 167.38 V? 34.784

RE 109.?46 GL -20.60 GP 4].26 ZAL 152,91 ZAP 116.85 ETS 30.02 ZAE 124.83 ETE 138.?5 ZAC 69.48 ETC 163.34 CLP-128.34

PLANCT_ENTR[C CONIC

C3 49.525 VHL 7.037 CLA -15.63 RAL 15.86 RA0 6568.8 VEL |3.072 PTH 2.39 VHP 5.742 0PA 38.48 RAP 346.46 EC( 1.8151

LNCH AZMTH LN_CH TrNE L-[ TIMe rNJ LAT INJ LONG INJ RT ASC INJ AZMTM [NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LC$JC

90.00 ] 16 14 1931.79 -11.66 24.32 250.06 115.90 3 48 26 133|.8 -8.28 17.47

90.00 11 4 46 5592.36 26.21 261.62 260.11 92.62 J2 37 59 4992.4 28.27 252.96

1043.00 4 28 58 1697.06 -13.33 6.51 249.31 117.01 4 57 16 IO97.1 -9.60 359.50

1430.O0 12 34 43 5302.29 29.65 240.36 260,16 91.72 14 3 5 4702.3 29.77 731.55

IIO.OO 5 18 5 1543.23 -17.13 352.50 247.17 |L;_O.04 5 43 49 943.2 -13.01 345.81

IIO.00 14 2 5 5028.91 34.18 219.64 260.23 89.26 15 25 54 4426.9 33.70 210.43

DIFFERENTIAL CORRECTIONS MI0-COURSIE EY_CUTICN ACCURACY ORBIT OET£RNINATION ACCURACY

TDE-J.4966 TRA-I.3976 TC3 -.8913 _4U ,6589 SGT 2111.5 SGR 647,4 SG3 180.2 ST 1271.1 SR 143.2 SS 631.4

ROE .1699 RRA ,1268 RE3 .4428 FAU .06640 RRT -.786| RRF -.9052 RTF .6880 CRT -.9934 CRS .9821 CST -.9756

F06-1.5590 FRA -.3129 FC3-1.1607 e_ 6576 S(_ L_8.5 R23 .2957 R13 -.9020 LSA J42|.0 HSA 124.1 SSA 14.J

BOE 1.5082 8RA 1.4034 BE3 ,9952 FSP -574 SGI _174,4 S_2 _7.0 THA 165,96 ELI 1279.J EL2 J6.3 4LF 173.61

LAUNCH DATE MAR 11 1969 FLIGHT TII4E 104.OO ARRIVAL OATE JUN 23 1969

HELIOCENTRIC CONIC

RL 146.62 LAL ,00
RP 108.94 LAP -3.OO

RC 111.645 GL -23.09

PLAMET(_CENTRIC CONIC

C3 49.889 VHL 7.063

LNCH AZMTH LNCH TIME
90.00 3 42 21

9O.00 10 54 7

I00.OO 4 53 30

100.O0 12 25 40

110.OO 5 39 20

110.00 13 56 18

oIrFERENTIAL CORRECTIONS

T02-1.6796 TRA-J.3934 TC3 -.9_65 _A_ .6831

ROE .2097 RRA .0723 RC3 .4322 FAU .06047

F0£-1,5425 FRA -,2267 FC3-I.0493 BSP 6972
80E 1,6928 BRA 1,3953 8C3 1.0241 FSP -539

OISTAN(E 312.783

LOL 170.25 VL 28,571 GAL -11.47 A;_,. 95.68 HCA 146.06 SMA

LOP 318,45 VP 38,299 GAP 4.14 AZP 85.18 TAL 235.60 TAP

GP 45,25 ZAL 150.44 ZAP 117.73 [TS 33.64 ZAE 12_.41 ETE

J36.87 ECC .21596 INC 5.6762 Vl 29.960

23.67 RCA 107.31 APO 166.43 v2 34.765

139.12 ZAC _7.95 ETC 163.37 CLP-131.37

OLA -17.53 RAL 17.B0 RAO 6568.6 EL 13.086 PTH 2.39 VHP 6.009 0PA 40.21 RAP 345.t9 ECC 1._711
L-I TI_ INJ LAT INJ LONG INJ RT A,_C INJ A2'NTH INJ TIE PO C$T TIN INJ 2 LAT INJ 2 LONC

1863.00 -9.78 20.33 252.33 116.71 4 13 24 1263.0 -6.12 13.56

5664,80 27,87 266,89 26_,0_ 95,24 12 28 32 5064,8 28,30 256,25

1633.43 -11.33 2.64 251.52 117.85 5 20 43 1033.4 -7.52 355.93

5369.60 29.61 245.34 263.16 94.33 13 55 9 4769.6 29.69 236.55

1489.79 -15.28 349.46 249.23 120.95 6 4 10 869.8 -11.07 342.89

5086.01 34.14 224.10 263,47 91.90 15 21 4 4486.0 34.02 214.65

HI0-COI,,_ E)(_CUTION ACCI,_ACY ORBIT OETER_HINATION ACCURACY

_T 2232.J _ 636.8 SG3 168.4 ST J408.8 SR 172.! SS 650.7

RRT -.7778 RRF -.9101RTF .8917 CRT -.9862 CRS .9956 CST -.9762

2321.1RZ3 .3101 R13 -.9040 LS'A 1556.3 MSA 124.6 SS4 12.4

S(,I 2266.0 54,2 390.4 THA 167.11 EL! 1419.0 EL2 28.3 ALF 173.13

LAUNCH DATE MAR 11 1969 FLIGHT TIME 106.00 ARRIVAL OATE JUN ?5 1969

HELIOCENTRIC CONIC

RL 148.62 LAL -DO

RP 108.93 LAP -3.06

RC 114.O42 GL -25.96

PLANE. TOCENTRIC CONIC

C3 50,6L;_L3 VHL 7.129

LNCH AZMTM LNCM TIME

90.00 4 14 27

9(3.00 10 39 45

100,00 5 23 L:'O

lOO.OO 12 13 33

110.00 6 4 46
llO.OO 13 48 37

0ISTANCE 318.733

LOL 170.25 VL 26.496 GAL -11.25 AZL 96.41HCA |51.22 SMA

LOP 321.61 VP 38.246 GAP 4.42 AZP 84.38 TAL 234.25 TAP

GP 47.56 _AL 147.60 ZAP 118.]3 ETS 37.51 _AE |19.82 ET£

136._7 ECC .21433 INC 6.4114 Vl ?9.980

_5.47 RCA 107.07 APO 165.4_ V? 34.78T

139.90 ZAC 87.53 ETC 163.41 CLP-134.35

CL4 -19.72 RAL 20.02 RAO 6568.9 VEL 13.122 PTH 2.40 VHP 6.337 CPA 42.22

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1780.34 -7.22 15.61 255.32 1|7.46 4 44 6 1180.3

5756.67 27.12 273.51 266.42 96.48 12 !5 42 5156.7

1558.06 -6.90 356.37 254.41 116,65 5 49 16 956.1

5454.17 29.01 251.56 266.72 97.55 J3 44 28 4854.2

1426.24 -13.I0 346.03 251.91 121,86 6 28 34 828.2

5156,76 33,64 229.60 267.35 95.15 15 14 34 4556.8

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE-1.6960 TRA-1.3707 TC3 -,9496 BAU .7036 ,S_T 2350.7 S_R 622,3 ,SG3 155.6

ROE .2469 R_A .OO85 RE3 .4133 FAU .05418 RRT -.7597 RRF -.9111 RTF .6946

FOE-1.5223 FRA -.1404 FC3 -.9230 B,_:s 7331 SGB 2431.7 R_3 .3252 R13 -.9062

BOE 1.9123 _RA 1.3707 BC3 1.0359 F,S_ -496 SGI 2399.1 SG2 396.5 THA 168.30

RAP 343.6? ECC 1.8364

INJ 2 LAT INJ ? LONG

-3.48 8.92

28.01 264.96

-5.01 351,74

?9.75 ?42.63

-6.79 339.56

34.16 220.37

ORBIT DETERMINATION ACCURACY

ST 1564.3 SR 200.9 SS 670.6

CRT -.9750 CRS .9983 CST -.9606

LSA 1709.1MSA 126.6 SSA 10.5

ELI 1576,6 EL2 44.3 ALF 172,66

LAUNCH DATE MAR 11 1969 FLIGHT TIME JOB.O0 ARRIVAL CATE JUN 27 1969

HELIOCENTRIC CONIC DISTANCE 324,65_

RL 148.62 LAL .00 LCL 170.25 VL 28.421 GAL -II,01 AZL 97.31 H_A 154.35 5_A 135.6_ ECC .21277 INC 7.3072 Vl 29.980

RP 108.93 LAP -3.16 LOP 324.76 VP _8.192 GAP 4.68 AZP 83.41 TAL _32,67 TAP 27.22 RCA 106.61 APO 164.54 V2 34.790

RE 116.435 GL -29.29 GP 50.32 7AL 144.31 ZAP 118.02 ETS 41.70 ?AE 116.99 ETE 140.6_ ?AC 86.56 ETC 163.55 CLP-137.38
PL_N_TC_.ENTRIC CONIC

C3 52.611 VHL 7.253 OLA -22.27 RAL 22.61 RAO 6568.9 VEL 13.190 PTH 2.41 VHP 6.751 CPA 44.52 RAP 341 .57 ECC 1.8656

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2)4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 4 55 43 1676.25 -3.91 9.74 _59.36 118.07 5 23 39 1076.2 -.13 3.11

90.00 10 19 9 5877.97 25.61 282,07 270.32 102.51 II 57 7 5278.0 27.06 213.71

1043.OO 6 O 58 1465.66 -5.65 353.20 258._0 119.37 6 25 23 865.7 -1.69 346.65

1OO.OO 11 56 35 5563.76 27.77 259.47 270.83 101.53 13 29 19 4963.6 29.06 250.91

110.OO 6 35 55 1356.09 -10.47 342.O9 255.48 122.73 6 58 31 756.1 -6.09 335.74

110.00 13 38 6 5246.12 33.06 236.46 271.95 99.14 15 5 34 4646,1 33.99 227.34

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TD£-2.1644 TRATI.3261 TC3 -.9510 BAU .7217 S_T 2471,4 S_R 605.4 SG3 142.4 ST J743.6 SR 227.7 SS 693.1

ROE .2667 RRA -.0651RC3 .365I FAU .04778 RRT -.7319 RRF -.9057 RTF .8995 CRT -.9627 CRS .9953 CST -.9_33

FCE-1.5037 FRA -,0603 FC3 -.7863 BSP 7771 S_B 2544,4 R'23 ,336] R13 -,9099 LSA J865.6 MSA 129.8 SSA _._

BOE 2.1633 BRA 1.3277 _C3 1,0260 FSP -455 SGI 2511.8 SG2 405.9 THA 169.56 ELI 1757.3 EL2 61.I ALF 172.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 4. 1968-69

LAUNCH 0ATE MAR II 1969

HELIOCENTRIC CONIC

RL 148.67 LAL .00

RP 108.91 LAP -3.2?

RC 1|8.823 GL -33.16
PLAN(_TC_£NTR|C CONIC

C3 55.764 VHL 7.468

LNCM ATHTH LNCH TIM£

90.00 5 53 45

90.00 9 45 40

100.00 6 51 ?9
1061.00 I1 30 38

I]0.00 7 15 75

110.00 13 ?3 11

FLIGHT TIME 110.00 ARRIVAL CiTE JUN Z9 J969

0ISTANC£ 330.56?

LOL 170.75 VL 28.345 GAL -10.77 AZL 98.43 HCA 157.48 SNA J35.08 ECC ,71177 INC 8.4337 Vl ?9.980

LOP 327.95 VP 38.139 GAP 4.93 ATP 82.20 TAL 231.45 TAP 28.93 RCA 106.54 APO 163.67 V? 34.794

GP 53.54 ZAL J40.47 TAP 117.33 £TS 46.29 ?AE J13.87 ET£ 141.60 7AC 85.53 £TC 163.91 CLP-140.59

DLA -75.?? RAL 25.69 RAO 6569.0 VEL 13.309 PTH ?,43 VHP 7.788 0PA 47.10 RAP 338.79 £CC 1.9177

L-[ TIE [NJ LAT |Nj LONG INJ RT A_ INJ AZHTH INJ T[H£ PC) CST TIN INJ 2 LAT INJ ? LONG
1530.50 .78 1.61 265.16 118.31 6 19 16 930.5 4.56 354.96

764.43 ?2.5| 316.00 274,49 107.65 9 58 25 164.4 24.71 308-02

1344.11 -1.75 346.50 263,75 119.85 7 13 53 744.1 ?.73 339,98

5714.09 _5.78 269.94 275.42 106,50 13 5 52 3114.1 27,30 261.77

1269.O4 -7.73 337.43 260.36 173.50 7 36 34 669.0 -2.78 331.17
5361.93 31._O 245.17 217.35 104.03 14 5? 33 4761.9 33.10 ?36.26

HIC-COORSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 2590.4 S6R 5_0.3 Sty3 128,2 ST 1948.4 SR 244.0 SS 716.?

RRT -.6,R35 RRF -.8858 RTF .9060 CRT -.9465 CRS .9868 C$T -.9860

S_ 2654.6 R'23 .3423 R13 -.9149 LSA 2085.8 HSA 134.? SSA 7.1

5_1 262J,4 SG2 418,6 THA 171 .07 ELI 1962.1 EL? 78.2 ALF 173.73

OIFFER1ENTIAL C_R£CTIONS

TCE-2.5049 TRA-1.7479 TC3 -.9220 BAU .7333

ROE .3131 RRA -.154_ RC3 .3426 FAU .04108

r0K-l.4819 FR4 .0175 FC3 -.6378 85P 8073

_CC 2.5?44 BRA 1._57S 8C3 .9836 FSP -407

LAUNCH 0ATE MAR 11 1_9

H_LIOCENTRIC CONIC

RL 149.62 LAL .00

RP 108.90 L4P -3.77

RC 171.206 GL -37.65

PLANE T_ENTRIC C_IC

C3 61.215 VHL 7.B_4
LNO.4 4ZMTH LNCH TII,_

85.77 7 79 13

94.23 8 40 5

I00.00 8 17 27

i00.00 10 39 32

110.O0 8 8 17

110.00 1_ 0 11

CIFFEK_ZNTIAL CC_RECTIONS

TOC-2.9573 TRA-I.I_?_8 TC3 -.8S47 _AU .7370

ROE .3107 RRA -.2637 RC3 ,2836 FAU .034_9

F0£-1.462_ FRA .088_ re3 -.4849 BSP 8460

SDE ?.9736 _A 1,1533 8C3 .9005 F_ -361

FLIGHT TIHE 112.00 ARRIVAL 0ATE JUL 1 1969

OISTANCE 336,440

LOL 170.75 VL 28.269 GAL -10.52 AZL 99.50 HCA J60.60 SMA 134,49 ECC .20981 INC 9,90?0 VI 79.9_O

LCP 331,12 VP 38.086 GAP 5.17 AZP 80.65 TAL 2_9.98 TAP ]0.58 RCA 106.27 4PO 162.71 V? 34.798

GP 57.32 ZAL 135.96 ZAP J15.98 ETS 5|.47 ZAE 110.21ETE 147,96 ZAC 84.12 ETC 164.75 CLP-1A4.Z4

DLA -28.61RAL 29.43 RAO 6569.1 VlEL 13,512 PTH 2.47 VHP B.OI5 DPA 49.88 RAP 334.90 £CC 2.0074
L-I TIIAE INJ LAT INJ LONG ZNJ RT A_;w_ _NJ A_MTH INJ T|M_ PO C$T TIM INJ 2 LAT INJ ? LONG

1285.05 12.19 349,63 276,08 116.08 7 50 38 685.0 15.60 342.59

1055.48 12.L:_0 332.82 _76.09 116.07 8 57 41 455.5 15.61 325,78

1144.67 4.99 335.54 27_._5 119.51 8 31 3? 544.7 8.89 328.9?

671.10 19.60 308,00 279.60 113.03 JO 50 43 71.I 22.55 _OO.44

1157.74 -3.02 331.57 267.30 124.07 8 _7 35 557,7 1.47 3?5,37
5518.83 28.36 256.25 283.37 109.93 14 3_ JO 49J8.8 _0.81 747.9J

H|0-CCt, g_.S_ EXECUTION ACCURACY ORBIT OETEK_4INATION ACCURAC_

SGT _712,_ ._ 545.1 `%3 113,6 ST 2184.2 SR ?37.3 SS 74_.0

RRT -.5955 _ -.8327 RTF .9158 CRT -.9161CRS .9654 CST -.9888

,%8 2766.4 W'd3 .3396 R13 -.9726 LSA 2314.8 NSA 139.0 5SA 5,5

,%1 ?732.0 S_2 434.7 THA 173.00 ELI 2195.0 EL2 94.7 ALF 174.31

LAUNCH DATE MAR 11 i969

HELIOCENTRIC CONIC

RL 148.62 LAL ,00

RP 108.89 L4P -3.37

RC I73.581GL -47.84

PLAI,_TO(_NTRIC CONIC

C3 70.85? VHL 8.417

LNCH A?MTH LNCH TIM£

73.55 6 15 57

106.45 t0 30 39

73.55 6 15 57

106.45 10 30 39

110,00 9 29 45

110.00 17 16 ?

FLIGHT T[_ 114.00

0IST_NCE 347.786

LC_.. 170.25 VL 78.193 GAL -10,76 AZL 101.91HCA 163.71 5*44 133.91 ECC .?0840

LOP 334.78 VP 38.034 GAP 5.39 AZP 78.56 TAL 228,48 TAP 37.19 REA 106.00

GP 61.75 7AL 130.65 ZAP 113.90 ETS 57.68 ZA£ 105,99 ETE J45.78 ZAC 87.16

CLA -37.40 RAL 34.11 RiO 6569.4 VEL 13.864 PTH ?.53 VHP 9.050 CP4 52.70

L-I TIME INJ LAT INJ LCNG INJ RT A_:_C ]NJ AZNTH INJ TIME PO CST TIM

1617.79 1?.48 14.27 283.68 I70.15 6 42 50 1012.8

797.73 I_.49 313.78 ?83.69 I70.14 10 43 57 197.7

1617.79 12.48 14.22 283.68 120.15 6 42 50 1012.8

797.73 12.49 313.78 283.69 120,14 I0 43 57 197.7

986.06 3.54 372.61 278.03 J_4.02 9 46 11 386,1

5760,50 ?I,76 771.90 288.96 117.04 13 5? 3 5160.5

ARRIVAL O_TE JUL 3 1969

INCII.9070 Vl ?9.980

APO 161.81 V2 34.803

ETC 166.59 CLP-148,87

RAP 329.31ECC ?.1661

INJ ? LAT INJ ? LONG

16.39 7,43

16.41 307.00

16.39 7.43

16.41 307.00

7.98 316.34

?5.?0 264.45

0IFFERENTI4L CORRECTIONS HI02COUR_ EXECUTION ACCURACY

T0£-3.5795 TRA -.9171 TC3 -,7371 _AO .7247 ,%T 2832.5 $47_ 496.0 ,%3 98.6

ROE .?745 RRA -.398_ RC3 ._'i52 FAU .07738 _T -.4009 RRF -,r_103 RTF .9299
r0E-1.4464 FR4 .1545 Re3 -.3345 OSP 8837 ,%8 ?875.6 Kv'Z3 .3249 R13 -.9337

OOE 3,5866 0RA 1.000(3 _C3 .7651 FSP -313 ,%1 2839.7 ,%2 453.3 THA 175.88

LAUNCH OAT£ HAR 11 1969 FLIGHT TIME 116.00

PELIOCENTRIC CONIC 0fSTANCE 348.091

RL 148.67 LAL .(30 LCL 170.25 VL 28.116 GAL -9.99 A?L 104.82 t'¢CA 166.78 SHA 133.33 [CC .?f1700

RP 108.87 LAP -3.35 LOP 337.45 VP 37.983 GAP 5.60 AZP 75.55 TAL 226.93 TAP 33.7? RCA 105.73

RC 125.948 GL -48.68 GP 66.85 ZAL 124.47 ZAP 111.02 ET5 65.99 ZA£ lO0,gl ETE 149.78 7AC 79.37

PLAI,,_TOCENTRIC CONIC

C3 88.957 VHL 9.43? 0LA -36.43 RAL 40,10 RAO 6569.7 VEL 14.502 PTH 2,63 VHP 10.622 OPA 55.17
LNCH 4ZHTH LNCH TIH_ L-I Title INJ LAT _NJ L_C, INJ RT AS(: INJ A_t4TH _NJ TIME t_ CST TIN

66.06 5 55 13 1800,84 J .85 _8,52 _93.57 1_4.70 6 25 14 IL_I_J,8

113.94 11 39 14 :714._ 1 .86 ]06.83 293258 1_4.70 11 51 8 114_0

66.06 5 55 13 1800.84 1 .85 _8.52 293,§7 124.70 6 _5 14 1200,8

113.94 11 39 14 714.00 i .86 306.83 293.58 124.70 11 51 8 114.0

66,D6 5 55 13 1800.84 I .85 28.52 293.57 124.70 6 25 14 IL:_00.8

113.94 II 39 14 714.00 j .B6 306.83 293.58 124.70 11 51 8 114.0

OIFFEK_NTIAL CORRECTIONS HI0-COURS_ EXECUTION ACCURACY

TOE-4.4623 TRA -.5613 TO3 -.5612 8AU .6802 ,%T _940.8 St_r¢ 474.4 ,%3 83.6

ROE -.1103 RRA -.5574 RC3 .1105 FAU .0_36 RR7 .099_ RRF -,I948 RTF .9494

FOE-I.4434 FRA ._212 rC3 -.1982 8SP 9157 ,%_ 29T8%_ R_3 -,_936 R13 .9486

B0E 4.4636 eRA .7910 BE3 .5720 rsP -263 ,%1 2941.2 5G2 472.0 THA .95

C#_BIT DETERMINATION aCCURACY

ST 2446.9 SR 181.0 SS 770.5
CRT o.7937 CRS ,8647 CST -.9917

LSA ?567.7 MSA 143.7 5SA 4.2

£LI 7451.I £L2 IlO.0 ALF 176.64

ARRIVAL C4TE JUL 5 1969

INC14.8717 Vl 29.980

APO 160.93 V_ 34.80a
ETC 170,65 CLP-155.84

RAP 321.24 ECC 2.4640
INJ ? LAT INJ ? LONG

16.31 22.09

16.33 3(30.40

16.31 27.09

16.33 ]00.40

16.31 22.09

16.33 300.40

O_BIT OETERMINATION ACCOaACY

ST 2713.9 SR 143.1 SS P06.1

CRT .5087 CRS -.4167 CST -.9946
LSA ?830,9 MSA 147.4 SSA 3.?

ELI 2714.9 EL2 123.1 ALF J.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 4. 1968-69}

LAUNCH 0ATE MAR 11 1969 FLIGHT TIHE J18.00 ARRIVAL 0JTE JUL 7 I969

HELIOCENTRIC CONIC DISTANCE 353.83|

RL |48.62 LAL .O0 LOL 170.25 VL 28.040 GAL -9.70 AZL 109.45 HCA I69.81 SMA

RP I08.85 LAP -3.38 LOP 340.63 VP 37.952 GAP 5.78 AZP 70.84 TAL 225.33 TAP

RC 128.306 GL -54.78 GP 7Z.34 7AL 117.40 ZAP 107.33 [TS 79.42 ZkE 94.58 ETE
PLANETOC[NTRIC CONIC

C3 126.880 VHL 11.264 0LA -40.11RAL 47.93 RAD 6570.3 VEL 15.755 PTH 2,80 VHP

LNCH AZNTH LNCH TIME L-I TIM_ INJ LAT

60.3! 5 57 57 1957.35 9.71

119.69 12 38 53 705.85 9.73

60.31 5 57 57 1957.35 9.7I

119.69 12 38 53 705.85 9.73

60.31 5 57 57 1957.35 9.71

119.69 12 38 53 705.85 9.75

OIFFERIENTIAL CORI_ECTIONS

TC[-5.6558 TRA .|029 TC3 °.3329 BAU .5658

ROE-I.Z621.RRA -.6565 RC3 .0213 FAU .01323

FDE-l.4B31FRA .3001FC3 -.0903 8SP 9503

806 5.7949 BRA .6645 Be3 .3336 FSP -219

LAUNCH DATE MAR 11 1969

132.75 ECC .20556 INC19.4474 vj 29.980

35.14 RCA 105.47 APO 160.04 V2 34.815

159.65 ZAC 75.Z9 ETC 180.ll CLP-169.10

13.224 0PA 56.44 RAP 309.87 £CC 3.088!

IN! LONG IN! RT ASC IN! A_MTH INJ TIME PO CST TIH IN! 2 LAT IN! _ LONG

39.79 306.19 129.11 6 30 35 1357.4 14.69 33.80

504.53 306.20 129.11 12 50 39 105.8 14.71 298.53

39.79 306.19 129.11 6 30 35 1357.4 14.69 33.80

504.53 506.20 129.11 12 50 39 105.8 14.71 298.53

39.79 306.19 129.11 6 30 35 1357.4 14.69 33.80

304.5] 506.L:_ 129.11 12 50 39 105.8 14.71 298.53

M|0-COURS_ EY_CUT_ON ACCURACY CRBIT 0ETERNINATION ACCURACY

SGT 2973.8 S_R 777.9 _3 69.7 ST 2877.0 SR 655.2 SS 864.7

RRT .7700 RRF .6176 RTF .9743 CRT .9783 CRS -.9609 CST -.9974

SGB 5073,8 R23 -.2399 RI3 .9669 LSA 3071.1NSA 148.9 SSA 2.4

SGI 3035.1 SG2 486.3 THA 11.69 ELI 2947.7 EL2 132.5 ALF 12.59

FLIGHT TIME 120.00 ARRIVAL DATE JUL 9 1969

HELIOCENTRIC CONIC OISTAN(E 359.439

RL 148.62 LAL .00 LOL 170.25 VL 27.964 GAL -9.37 AZL 117.82HCA 172.7ff SI4A
RP 108.83 LAP -3.39 LOP 343.BO VP 37.882 GAP 5.93 AZP 62.37 TAL 223.65 T4P

RE 130.653 GL -59.78 GP 76.23 ZAL IG9.67 ZAP 102.91 ETS 106.21 ZA£ 86.07 ETE
PLANETO(ENTRIC CONIC

C3 221.994 VHL 14.899 0LA -41.97 RAL 57.89 RA0 6571.3 V£L 18.529 PTH 3.05 VHP
LNCH ATMTH LNCH TINIE L-| TIME ZNJ LAT

132.19 ECC .20389 INC27.8165 Vl 29.980

36.37 RCA 105.24 APO 159.14 V2 34.821

J83.22 ZAC 69.89 ETC 203.44 CLP 159.82

57.62 6 25 53 2085.47 5.80

122.38 13 30 29 768.24 5.82

57.62 6 25 53 2085.47 3.80

122.38 13 30 _ 768.24 5.82

57.62 6 25 53 2085.47 5.80

122.38 13 50 _ 768.24 5.82
OIFFEK_NTIAL CORRECTIONS

TOE-6.05_O TRA 1.3421 t(3 -.0931 _AO .2770

ROE-5.11Z7 RRA -.0900 RC3 .00_ FAU .00457

r0E-1.6293 FRA .4437 FC3 -.0178 BSP 9632

8DE 7.9234 _RA 1.3452 Be3 .0933 FSP -IBO

18.082 OPA 54.69 RAP 295.33 £CC 4.6535
IN! LOI'_ IN! RT AS_. IN! A_4TH IN! TIME PO CST TIM IN! 2 LAT INJ 2 LONG

47.46 321.39 131.64 7 0 38 1485.5 11.08 41.79

306.54 321.40 131.64 13 43 17 168.2 11.09 300.87

47.46 321,39 131,64 7 0 38 1485.5 11.08 41.79

306.54 321.40 131.64 13 43 17 168.2 II.09 300.87

47.46 321.39 131.64 7 0 38 1485.5 11.08 41.79

306.54 321.40 131.64 13 43 17 168.2 11.09 300.87

MI0-COL_RE EXECUTION ACCURACY OgBIT DETERMINATION 4CCURAC_

,_T 2444.8 5r.,R 1966.8 SG3 57.8 ST 2337.0 SR 1966.2 SS 984.7

RRT .9439 RRF .9268 RTF .9976 CRT .9954 CRS -.9932 CST -.9998

S6B 3137.7 R_3 -.1746 R13 .9832 LSA 3205.1 HSA 155.5 SSA 1.7

$G1 3095.5 S_2 5|3.0 THA 38.46 ELI 5050.6 EL2 145.0 ALF 40.05

LAUNCH DATE MAR II 1969

HELIOC£NTRIC CON TC

RL !48.62 LAL .00

RP !O_.BO L4P -3.39
RC 13Z.989 GL -59.08

PLAN_TOCENTRIC CONIC

C3 535.089 VHL 23.132

LNCH ATNTH LNCH TIME

63.39 7 35 56

116.61 13 47 32

63.39 7 35 56

I16.61 13 47 32

63.39 7 35 56

!16.61 13 47 32

FLIGHT TIME 1_2.00 ARRIVAL OAT[ JUL !I 1969

LOt. 170.25 VL 27.888 GAL

LOP 346.97 VP 37.833 GAP

GP 70,50 ZAL 102.00 lAP

DISTANCE 364,688

-8.97 A?L 136.09 HCA 175,29 S_A 131.63 ECC .?0141 IN646.0855 V! _9.980

5.97 AZP 44.01 TAL _I.76 TAP 37.05 RCA 105.1_ APO 158.15 V_ 34.829

98.16 ETS 147.63 7AE 72.72 £TE Z21.47 ZAC 57._I ETC _4_.1Z CLP 115.16

OLA -38.08 RAL 68.81RAO 6572.4 VEL 25.620 PTH 3.36 VHP 28.693 0PA 46.09 RAP 280.31 £CC 9.806_

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PO CST TIM IN! _ LAT IN! 2 LONG

2106.99 1.32 45.53 337.11 128.06 8 11 3 1507.0 6.23 39.62

939.33 1.34 517.27 337.17 128.06 14 3 11 339.3 6.25 311.36

2106.99 1.32 45.53 337.11 128.06 8 11 3 1507.0 6.23 39.62

939.33 1.34 317.27 337.12 128.06 14 3 11 339.3 6.25 31!.36

2106.99 1.32 45.53 337.1I 128.06 8 11 3 1507.0 6.23 39.62
939.33 1.34 317.27 337,12 128.06 14 3 11 339.3 6.25 311.36

OIFFERENTIAL CCRI_CTIONS

TOE -.9471 TRA _.14OO TO3 -.0123 BAU .9427

R0-11.2582 _4 3.0456 RE3 .1312 FAU-.012B8
FOE-_.0267 FRA .8303 FC3 .0208 BSP 9410

BOE11.2979 BRA 3.7_23 8C3 .1318 FSP -155

MI0-COURS£ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SC,T 715.4 _ 3010.5 S(,3 49.6 ST 309.6 5R 2803.4 SS 1259.6
RRT .5873 RRF .9887 RTF .701B CRT .8206 CRS -.9986 CSt -,8493

SGB 3094.3 R23 -.1225 R13 .9925 LSA 3083.4 MSA |84.1 SSA .3

SGJ 3040.7 5G2 573.2 THA 81.76 ELI _814.9 £L2 !76.2 ALF 84.80

LAUNCH DATF" MAR 11 1969 FLIGHT TINE 124.00

HELIOCENTRIC CONIC

RL 148.62 LAL .(X)

RP 108.78 LAP -3.39

RC 135.313 GL -42.9_
PLANETOC£NTRIC CONIC

C31628.491 VHL 40.355

LNCH A_MTH LN_H TIME
90.00 8 4 46

90.00 14 13 29

100.00 9 12 45

IOO.O0 15 48 11

!10.O0 9 5_ 31

110.00 17 24 55

LQ. 170.25 VL 27.812 GAL

LOP 350.15 VP 37.784 GAP

GP 48.01 ZAL 96.37 ZAP

ARRIVAL GATE JUL 13 1969

01STANCE 368.659

-8.30 AZL 178.35 H(A 176.61 SMA 131.09 ECC .19583 IN(88.3490 vJ ?9.980

5.64 AZP 1.65 TAL 219.18 TAP 35,79 RCA 105.42 AP_ 156,76 v2 34.837

94.38 ETS 170.19 ZAE 49.12 ETE 237.70 ZAC 33._0 £TC 262.80 CLP 96.56

OLA -20.45 RAL 75.68 RAO 6573.2 VEL 41.810 PTH 3.57 VHP 50.564 OPA 23.85 RAP ?70.26
L-I TIME IN! LAT |NJ LONG IN! RT A,S_ IN! A2'MTH IN! TIME PO (ST TIN IN! 2 LAT

2204.12 -I9.31 40.82 340.03 111.12 8 4l 30 1604.! -16.27

953.59 |8.10 3_8.I2 354.54 I|2.15 14 29 22 353.6 20.95

1984.73 -21.42 23.82 339.16 111.36 9 45 50 1384.7 -18.33

648.21 20.20 306.56 355.45 112.51 I5 58 59 48.2 _3.08

1860.11 -26.73 12.05 336.84 112,14 l0 23 31 1260.1 -23.49
5633.64 25.46 263.92 357.88 113.62 18 58 48 5033.6 28.43

OIFFERENTIAL CORRECTIONS

TOE 4.7336 TRA .gO_1 TC3 -.0725 BAU 4.0340

RO-JJ.47[_ RRA 7.7_05 Re3 .1705 FAU-.06724

FOE-_.44gO FRA 1.8707 FC3 .0357 BSP 7789

BOE12.4084 BRA 7.8333 BC3 .1853 FSP -146

MIO-COURSE EXECUTION 4CCURACY

5GT gO|.B 5GR 24_6.3 SG3 46.1

RRT -.75_9 RRF .9984 RTF -.7558

•%B 2597.9 R_3 -.1188 RI3 .9929

5GI 2543.5 S_2 528.6 THA 107.08

ECC27.HOOB

INJ 2 LONG
33.47

320.60
16.39

?98.95

4.39

256.00

ORBIT DETERMINATION ACCURACY

ST 673.6 5R 1667.0 SS 1564.3

CRT -.9624 CRS -.9997 CST .9550

LSA 2375.9 NSA 186.0 SSA .5

ELI 1789.8 EL2 170.4 ALF 111.45

?193



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH 0ATE MAR 11 J969 FLIGH_ TIME 126.00 ARRIVJL CATE JUL 15 1989

HELIOCENTRIC CONIC O|STANCE 379.35!

RL 148.62 LAL ,00 LOt, 170,25 VL 27.737 GAL -9,02 A?L 42.38 I'K:A 184.56 SMA 130,55 ECC .20799 INC47.6223 V! 79.98D

RP |08.75 LAP -3.37 LOP 353.33 VP 37,737 GAP 7,23 ATP |37,53 TAL 2J9.88 TAP 44.45 RCA 103,40 APO 157.70 VZ 34.846

RE 137.625 GL 59.35 GP -68.53 ZAL 101.67 ZAP _,46 ETS 196,68 ZAE 76.22 ETE 124.58 ?AC 84.6| ETC I05.52 CLP 116.68

PLAI_TOCENTRIC CON|C

(3 565.185 VHL 23.774 OLA 73,|8 RAL |3.54 RA0 6572,5 VEL 26._0| PTH 3.37 VHP 29.867 0PA -84.24 RAP 44,84 ECCI0.3Oi5
LNO-I AZMTH LNCH TIME L-I TIME IN| LAT ZNJ LONG IN| RT A_C IN| AZMTH |NJ TIIAE PO CST TIM IN| 2 LAT IN| 2 LONG

19.19 13 37 44 5056.92 -1.79 248.4| 283.01 16.83 I5 2 I 4456.9 -9.45 246.49

160.81 0 24 47 3285.74 -J.79 94.57 282.98 J6.83 | J9 32 2685.7 -9.44 92.64

19.19 13 37 44 5056.92 -I.79 248.41 283.01 |6.83 |5 2 | 4456.9 -9,45 246.49

160.81 0 24 47 328_.74 -1.79 94.57 282;98 16.83 I 19 32 2685.7 -9.44 92.64
19.19 13 37 44 5056.92 "I.79 248.4! 283.01 |6.83 15 2 1 4456.9 -9.45 246.49

160.8I 0 24 47 3285,74 -1.79 94.57 282.98 |6.83 | 19 32 2685.7 -9,44 92.64

OIFFERENTIAL C(_RI_CTION5 MI0-COURS_ EXECUTION ACCURACY CRBJT DETERNINATION ACCURACY

TOE 1,411! TRA .5946 TC3 -.03_O BAU 1.1644 SGT 627,3 SGR 3225.4 SG3 50.3 ST 371.I SR 2405.0 SS I?08.1
ROE-9.6210 RRA 2.5540 RE3 -.|493 FAU-.O|303 RRT .J942 RRF -.9945 RTF -,0956 CRT -.7771 CRS ,9991 CST -.8034

F0E 1,8932 FRA -.4195 rE3 .0200 BSP 9799 _ 3285.9 R23 -.1068 R13 -.9937 LSA 2706.7 MSA 234.3 SSA 1.4

BOE 9.7239 BRA 2.6223 BE3 .154! FSP -|59 S_| 3227.8 SG2 614.9 THA 87.76 ELI 2422.4 EL2 231.9 ALF 96.9D

LAUNCH OATE MAR J| I969 FLIGHT T|ME |26.00 ARRIVAL _ATE JUL 17 1969

PELIOCENTRIC CONIc

RL 148.6_ LAL .00

RP I08.?Z LAP -3.34

RE 139.923 GL 60.03

PLJN£TC_ENTRIE CONIC

C3 Z_Z,Z?6 V_L Z4.g09
LNCPI AZMTH LNCH TIME

24.99 12 33 23

_55.0_ 22 5l 52

24.99 12 33 _3
155.01 22 51 52

24,99 12 33 23

155.01 22 51 52

OIFFER_NTIAL CORRECTIONS

TOE 3.4121 TRA-2.0173 TC3 -.0686 BAU .L>0_

RI_E-I.7344 RRA 2,36_0 RE3 .0_]4 FlU .008?0
FOE .9554 FRA -.5612 rc3 -.0319 8SP |095|

BDE 3.8276 _A 3.1108 BC_ .0686 FSP -194

OISTANCE 384.531

LCL 170.25 VL Z7.66_ GAL -8.58 AAL 61.82 HCA J87.09 SMA 130.02 ECC .213564 INCA_.1761 Vl 29.980

LOP 356.50 VP 37.69| GAP 7.24 AZP 117.99 TAL 217.95 TAP 45.04 RCA 103.28 APO 156.76 V2 34.fl55

GP -73.44 ZAL 107.93 2AP 105.28 ETS 243.64 2AE 90.31 ETE 169.94 ZAC 97.78 ETC 152.60 ELP 157.65

DLA 66.17 RAL 334.32 RAO 6fl71,3 VEL 18.536 PTH 3.05 VHP 18.665 DPA -69.57 RAP 54.8_ ECC 4.6581
L-I TIN? IN| LAT IN| _ IN| RT A_F. IN| A2MTH |NJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG

4941.60 -B.07 243,09 26|.08 22.06 13 55 45 4341,6 -15,47 240.40

3200.51 -8.06 95.30 261.06 22,06 23 45 13 2600.5 -15,46 97.61

4941.60 -B.07 243.09 761.08 2_.O6 13 55 45 4341.6 -15.47 240.40

321X].51 -6.06 95.30 261,06 22.06 23 45 13 2600.5 -1S.46 92.61

4941.60 -8.07 243.09 _6J,OB 22.06 J3 35 45 4341.6 -I5,47 240.40

321XI.51 -8.06 95.30 _61.06 22.06 23 45 13 2600.5 -15.46 92.61

MIO-C(XIRSE EXECUTION ACCURACY ORB| T DETERMINATION ACCUR4CY

SGT 247J.2 SGR 2536.3 St-,3 59.9 ST 1452.P SR 991.6 SS 655.3

RRT -.9535 RRf -.9469 RTF .9985 CRT -.9254 CR$ .9245 EST-I.O000

SGB 3541.1 R_3 -,1731 RI3 -,9835 LSA 1848.8 MSA 324.2 554 1,7

SGI 3499.8 SG2 539.8 THA 134.22 EL1 1730.4 EL? 315.4 ALF 146.46

LAUNCH 0ATE MAR 11 1969 FLIGHT TIME 130,00 ARRIVAL 0ATE JUL 19 1969

HELIOCENTRIC CONIC OISTANCE 390.0_0

RL 14B.62 LAL .O0 LOt, 170.25 VL 27.589 G4L -8._? AZL 70,61HCA I89.99 SM_ I79.50 ECC .20445 INC19.3923 v] 29.980

RP 108.69 L*P -3.30 LOP 359.68 VP 37.646 GAP 7.36 AZP 109.12 TAL 216.16 TAP 46.15 RCA 103.03 APO 155.9_ VZ 34.H6_

RC 142.201 GL 56.06 GP -68.50 ?AL 113.78 ZAP Ill.47 ETS ?75.97 ?AE 99.22 ETE 200.47 ?AC 105.79 ETC J84.21 CLP-J77.22
PLAI_.TOCENTR[C CONIC

C_ 119.423 VHL I0.9_8 0LA 62._ RAL 354,63 RA0 6570.2 VEL 15,516 PTH ?.77 VHP 13.65_ 0PA -59.30 RAP 52.33 ECC 2.9654

LNCH A/MTM LNCH TIME L-I TIM_ IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIME PO CST TIM IN| 2 LATINJ 2 LONG

31.87 12 50 ?6 4@09,74 -14.14 235.33 757.04 2B.64 14 10 36 4?09,7 -21.12 231.65

148.13 ?2 37 16 3111.59 -14.13 95.21 ?57.02 28°64 ?3 ?9 13 7517.6 -21.11 91.59

31.87 12 50 26 4fl09,74 -14.14 255.33 757.04 28.64 14 10 36 4?09.7 -21.17 231.65

148.13 2? 37 16 3117.59 -14.13 95.27 257.02 ?8.64 23 29 13 2517.6 -21.11 91.59

31.87 12 50 ?6 4809.74 -I4.|4 235.33 ?57.04 2_.64 J4 10 36 4?09.7 -?f.IZ Z]1.65

148.13 22 37 16 3117.59 -14.13 95.27 257.0? 28.64 23 29 13 2517.6 -21.11 91.59
0IFFERENTIAL CORRECT|ONS MI0-COUR_ EXECUTION ACCURACY ORgIT DETERMINATION ACCURACY

rOE ?.4406 TRA-2.B612 TC3 -.3619 BAU .57_6 S(,T 3560.6 _ 936.0 SG3 72.4 ST 1604.8 SR 305.5 SS 549._

ROE .2417 RRA .8214 RE3 ,0197 FAU .0|852 RRT -.BSB4 RRF -.7308 RTF .9751 CRT -.?181 CRS .0|47 CST -.9789

FOE .8072 FRA -.5881 FC3 -.1343 BSP 11465 S(.B 3681.6 R23 -.2356 RI3 -.9686 LSA 1693.9 MSA 317.6 SSA 2._
BO_ _.45_6 BRA 2,9767 8C3 ,3624 FSP -817 SGJ 3651.7 5G2 468.2 THA 167.07 ELI 1606,? EL2 297.8 ALF 177.54

LAUNCH OAT? MAR 11 1969 FLIGHT TIME 132.00 ARRIVAL CATE JUL 21 1969

HELIOCENTRIC CONIC

RL 148.62 LAL .00

RP 10_,66 LAP -3.76

RE 144.478 GL 51.02

PLANETOCENTRIE CONIC

C3 78.022 VHL 8.833

LNO-I A_WTH LNCH TIME
37,96 13 20 53

142.04 _ 36 49

37.96 13 20 53

147.04 ?2 36 49

37.96 13 _ 53

147.04 L_ 36 49

OIFFER£NTIAL CORI_CTION5

TOE 1.8639 TRA-?,7737

ROE .5061RRA .2660

FOE .7743 FRA -,58_0

E_E 1.9314 BRA 2.7864

DISTANCE 395.749

LOt. 170.25 VL 77.515 GAL -7._ AXL 75.41 HCA 193.03 SMA 12B.99 ECC .?0372 INCIA.5970 VI 29.980

LOP 2.87 VP 37.EO1 GAP 7.51 AlP 104,23 TAL 714.40 TAP 47,42 REA 102.7I APO 155.27 V2 34,_75

GP -61.89 ZAL 118.63 ?AP 117.42 ETS 287.58 ZAE 105.76 ETE _9.73 ZAC 111.77 ETE 194.45 CLP-167.82

DLA 57.22 RAL 358.39 RAO 6569,5 VEL |A.1L_] PTH 2.57 VHP 11.076 0PA -$0.96 RAP 50.14 ECC 2.2840

L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| AA_ATH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG
4_9.17 -18,5_ _27.06 ?55.90 34.84 14 39 3 4089,1 -25.08 27_.44

_054.39 -18.57 94.5| 755._8 34.83 ?3 ?7 43 2454.4 -75.O6 89.89
4689.12 -18.58 2?7,06 255.90 34.84 14 39 3 4089.1 -25.08 222.44

3054,39 -18.57 94.51 ?55.88 34.83 ?3 27 43 2454.4 -?5.06 89.89

4689.17 -19.58 227.06 255.90 34.84 14 39 3 4089.1 -75.08 222.44

3054.39 -18.57 94;51 255.88 34.83 23 77 43 ?454.4 -25.06 89.89

MIO-C.OL_--S_ _XECUTION ACCURACY ORBIT 0ETERMINATION ACCUgACY

TC3 -,7222 B_J .7548 SGT 3759.0 SC_ 464.4 SG3 86,? ST 1567.5 SR 342.0 SS 571.O

RC3 -.0448 FAU ,02383 #_RT -.3214 _ -.0379 RTF .9525 CRT .5629 CRS -.7783 CST -.9570

FC3 -.7866 BSP 11771 S<T,_ 3787.6 R"Z3 -.2876 R13 -.951! LSA 1658.0 MSA 310.4 SSA 3.1

BE3 .7236 FSP -2B2 S(;I 3762.0 SG? 439.4 THAI 77.70 ELl 1579.6 EL2 280,5 ALF 7.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH CATE NAR ]! 1969 FLIGHT T|M([ 134.00 ARRIVAL gATE JUL 23 |969

HELZCK:ENTR|C CCNJC DISTANCE 401.466

RL X48.6Z LAL .00 LOL |70.25 VL 27.443 GAL -7.54 AZL 78.4! HCA |96.J! ._A

RP !08.63 LAP °3.20 L(:_O 6.05 VP 37.558 GAP 7.68 AZP !O!.J5 TAL 212.65 TAP

RC 146.734 GL 46.16 GP -55.62 ZAL 122.40 ZAP 1Z2.89 £TS 292.79 ZAE J!0.82 ET£

J28.49 ECC .20328 INCI!.5908 Vl 29.980

48.76 RCA 102.37 4PO 154.6! V2 34.885

212.!7 ZAC 116.56 ETC !97.89 CLP-164.J|
PLAN£TCX:£NTRIC CCNI(

C3 §7.432 VHL 7.578 CLA 52.91 RAL 2.53 RAO 6569.0 VEL |3.37! PTH 2.44 VHP 9.597 OPA -43.82 RAP 48.77 ECC 1.9452

LNr..H AZNTH LNCH TINE L-I TINE IN! LAT IN! LONG IN! RT AS_ IN! A2'NTH IN! TIN_ PC} C$T TIN IN! 2 LAT !NJ 2 LONG

43.24 13 52 18 4584.63 -2!.42 219.01 255.29 40.36 J5 B 42 3964.6 -27.41 213.60

136.76 22 38 25 3012.62 -21.4! 93.67 255.27 40.37 23 28 38 2412.8 -27.40 89.26

43.24 J3 52 18 4564.63 -21.42 2|9.0| 255.29 40.36 |5 8 42 3984.6 -27.4! 213.60

J36.76 22 38 25 3012.62 -21.4J 93.67 255.27 40.37 23 28 38 24!2.8 -27.40 68.26

43.24 !3 52 !8 4584.63 -21.42 219.0| 255.29 40.38 |5 8 42 3984.6 -27.4| 2!3.60

!36.76 22 38 25 ._O12.82 -21.4! 93.67 255.27 40.37 23 26 38 24]2.8 -27.40 88.?6

DIFFEENTIAL CORR_CTICN$ MI0-COURS£ EX£(UTICI¢ ACCURACY ORBIT DETERflINATION ACCURACY

TOE 1.5489 TRA-2.6160 TC3-I.1042 6AU .65L_Ig S_,T 3863.7 $_R 426.2 ,%3 99.6 ST 1550.3 SR 382.6 SS 503.4

ROE .5044 RRA .06|2 RC3 -.1096 FAU .0312] RRT .2_2 _ .5375 RTF .9340 CRT .7!18 CRS -.9076 CST °.9409

FOE .7530 FRA -.5577 FC3 -.4763 6SP J2117 _ 3887.4 F_3 .3234 RJ5 ,_349 LSA |627.8 NSA 303.3 SSA 4.!

BOE 1.6289 8RA 2.6!72 8C3 J.1097 FSP -327 S(,I 3865.0 SG2 436.0 THA |.52 ELl J555.J ELE 264.5 ALF J0.40

LAUNCH GATE NAR 11 1969 FLIGHT TINE J56.00 ARRIVAL CATE JUL 25 !969

HELICX:ENTRIC. CONIC DISTANCE 407.205

RL 148.62 LAL .00 LCL 170.25 VL 27.37! GAL -7o_0 AZL _3.46 H_A I_.23 S_4A |26.01 ECC .20304

RP J08.59 LAP -3.13 LOP 9.23 VP 37.$J6 GAP 7.85 AZP 99.01 TAL 210.90 TAP 50.J3 RCA J02.02

RC ]48.977 GL 41.78 GP -50.06 ZAL 1_5.17 ZAP 127.79 £75 295.BO ZAE !14.82 ETE 212.16 ZAC IL_.70
PLANE T(XENTRIC CONIC

C3 45,590 VHL 6,752 OLA 49.30 RAL 6.47 RAO 6568.7 VlEL |2,921 PTH 2.35 VHP 9.692 0PA -37.6!

LNO._ A2'NTH LNCH TINE L-| TINE |NJ LAT IN! _ IN! RT A_ IN! A2_4TH IN! TII,_ PC) C$T TIN

47.80 J4 LP'Z J7 4494.24 -23.09 _|1.55 254.97 45.|5 |5 37 !1 3894.2

!3Z.L_g LP'Z 39 53 2988.45 -23.08 93.08 254.95 45.14 23 29 4J 2388.4

47.80 14 22 17 4494.24 -23.09 2||.55 254.97 45.|5 J5 57 11 3894.2

!32.20 22 39 53 2988.45 -23.08 93.08 254.95 45.14 23 29 4! 2388.4

47.80 J4 _ 17 4494°24 -23.09 2J1.55 254.97 45.15 15 37 1l 3894.2

!32.20 22 39 55 2988.45 "23.08 95.08 254.95 45.14 23 29 41 2388.4
OZrFERIENTIAL CORRECTICI_ NI0-COURS_ EXECUTION ACCURACY

TOE 1.3424 TRA-2°4674 TC3-1.4929 6AU .915| S_T _J58o6 SGq 446.7 SG3 ii|.9
ROE .4605 RRA .01_4 RC3 -.1597 FAU ,03604 RRT .4660 RRF .7377 RTF .91<_]

rOE .7214 FRA -.5152 rC_ -.6843 BSP I_467 _B 39B3.7 R23 .3448 RJ3 .9209
_O£ 1.4| 92 BR4 2.4675 8C3 J .5013 FSP -5_ S(,J 3964.1 ,f_,2 394.6 THA 3.04

INC 9.5367 V! _9.980
APO !54.00 V2 34.897

£TC 198.90 CLP-!62.63

RAP 48.08 [CC !.7503

ZNJ 2 LAT IN! _ LONG

-28.60 205.52

-28.5_ 87.05

-2_.60 205.52

-28.56 87.05

-28.60 L_5.52
-28.56 87.05

ORBIT OETERN_NATION 4CCURACY

ST 1493.0 SR 3_0.8 5S 484.3

CRT .7548 CR$ -.9455 CST -.927!

LSA |589.9 NS_ 297.4 554 5.3
EL] 1522.7 EL2 _5!.4 ALF !|.50

LAUNCH 04TE NAR !! 1969 FLIGHT T_I_ !3_.00 ARRZVAL OATE JUL 27 J969

HELIO_£NTRIC CONIC 0ISTANCE 4|2.954

RL ]48.62 LAL .00 COL !70.25 VL 27.299 GAL -6.85 AZL 8J.96 HCA 202.37 SI4A !_7.53 £CC .20_97 INC B.0379 V! _9.9_0

RP ]08.56 L4P -3.05 LOP 12.42 VP 37.475 GAP 8.03 AZP 97.44 TAL _09.|4 TAP 5].5! RCA |01.64 APO 153.4! V2 34.908

RC 151,204 GL 37.92 GP -45.21 ?AL 127.07 ?AP 132.12 ETS 297.87 2AE 117.97 ET£ 21!,J7 ZAC !_4.35 ETC !98.9! CLP-167.17
PLAN£TCX_ENTRIC CONIC

C3 38.029 VHL 6.167 OL4 46.28 RAL 10.16 RA0 6568.5 VEL 12.625 PTH 2.29 VHP 8.114 0PA -32.18 RAP 47.93 £CC 1.6259

LNCH AZNTH LNCH TIN[ L-I TINI[ IN! LAT IN! LONG |NJ RT ASC IN! AZNTH IN! TIN£ PO (ST T!N IN! _ LA T IN! _ LONG

51.72 14 50 34 44!4.96 -24.0! _04.79 254.96 49.16 16 4 9 "3815.0 -79.08 !98.78

128.28 22 41 4 2976.27 -24.00 92.84 254.95 49.16 23 30 40 2376.3 -29.07 86_34

51.72 14 50 34 44!4.96 -24.0! 204.79 254.96 49.16 16 4 9 3815.O -29.08 198.2_

J28.28 22 4! 4 2976.27 -24._0 92,84 254.95 49.!6 23 30 40 _376.3 -29.07 86.34

5].72 !4 50 34 4414.96 -24.01 204.79 254.96 49.16 16 4 9 3815.0 -29.08 J98.?_

1E8.28 22 41 4 2976.27 -24.00 92.84 254.95 49.!6 23 30 40 2376.3 -_9.07 86.34

OIFFERENTIAL CORRECTIONS N[0-CCURSE EX£CUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TOE !.1936 TRA-2.3293 TC3-1.8793 BAU .9606 S_T 4050.7 SGR 455.2 S_3 122.0 ST !455.! SR 386.7 SS 462,7

ROE .4!61 RRA -.OIL:_ RC3 -.1944 FAU .03923 RRT .5618 RRF ._069 RI"F" .9069 CRT .77!! CR5 -.9627 CST -.914_

F0E .6809 FRA -.4595 FC3 -.893| 8SP 12775 .S(4_ 4076.2 R_3 .5541 R|3 .9090 LSA 1547.7 MSA 29_.6 SS_ 6.6

BDE 1.2640 _A 2.3293 Be3 1._893 FSP -40! SGJ 4058.9 S_2 375,8 THA 3.64 ELI 1486.2 EL2 24J .| ALr 1!.9_

LAUNCH OATE NAR !J 1969 FLIGHT TIH£ |40.00

I'4EL|C(:£NTRIC CONIC

RL !48.62 LAL .00

RP 108.52 LAP -2.96

RC !55.416 GL 34.52
PLANETOCENTRJC CONIC

C3 32._O6 VHL 5.728

LNCH AZNTH LNCH TZl4_
55.12 15 17 24

124.88 22 42 JO
55.12 15 |7 24

124,88 22 42 !0

55.12 15 17 24

124.88 _ 42 10

0IFFERENTIAL CORRECTfON$

TOE 1.O761 TRA-2._032 7C_-2,2_4 _AU .99_5

ROE .3784 RRA -.OLd6 RC3 -.2164 FAU .04152
roe .6323 FRA -.3990 FC5-1.0957 B.SP 13190

_OE 1.1407 6RA 2._O33 _C3 2.2789 FSP -4_3

ARRIVAL CATE JUL 29 !969

OISTANCE 418.706

LCL J70.25 VL 27.229 GAL --6.50 AZL 83.|1HCA 205.52 S_A 127.06 ECC .2_0307 INC 6.89!3 Vl 29.980

LOP 15.61 VP 37.455 GAP 6.2| AZP 9_.22 TAL 207.37 TAP 52.89 RCA 10J.26 APO 152.86 v2 34.920
GP -41.02 ZAL 128.20 ZAP |35.93 ETS 299.43 ZAE |20.48 ETE L:_09.75 ZAC 127.66 £TC 198.47 CLP-J62.23

0LA 43.76 RAL J5.66 RA0 6568.3 VEL |2.417 PTH 2.24 VHP 7.738 0PA -27.42 RAP 48.20 £CC 1.5399

L-| T|ME |NJ LAT JNJ LONG IN! RT A.f,_ _NJ A2'NTH IN! TIH_ PO CST TIN IN! 2 LAT IN! 2 LONG

4344.I6 -24.48 198,69 255.29 52.52 16 29 48 3744.2 -29.!7 19!.94

2972.47 -24.47 9_.9| 255.28 52.51 23 31 42 2372.5 -29.J6 86.O6

4344.36 -24.48 398.69 255.29 52.52 16 29 48 3744.2 -29.17 !91.84
2972.47 -24.47 92.91 255.28 52.51 23 31 42 2372.5 -29.16 86.06

4344.16 -24,46 J_.69 255.29 52.52 |6 29 4_ 3744.2 -29.!7 !9J.84

2972.47 -24.4? 92.91 295.26 52.5J 23 3l 42 2372.5 -29.!6 86.06

NXO-_.._l[ E]t_CUT|ON ACCURACY OR61T 0ETERN_NATION ACCURACY

,S_T 4J50._ _ 454.8 ._3 J30.5 ST J4!5.3 SR 378.7 55 437.9

RRT .6|09 RR_ .8309 RTF .6961 CRT .7774 CRS -.9727 CST -.9014

4175.0 R_5 .5513 R13 .9001 LSA J501.7 MSA 288.0 SSA 8.!

SGJ 4159.5 ,_2 359.2 THA 3,86 ELI J446.4 EL2 _33.! ALF l_.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-69

LAUNCH 0ArE HAR 11 1969 FLIGHt" 1"II4_ |42.00 ARRIVAL 0ATE JUL 31 1969

/.4ELZO(ENTRIC (OMZ( OJSTAN(E 424.452

RL 148.62 LAL .O0 LOt.. 170.25 VL 27.160 GAL -6.14 AZL 84.0E HCA 208.68 SMA |26.60 ECC .20334 INC 5.98|4 VJ 29.980
RP IOB,4B LAP -2,87 LOP |8,80 VP 37.395 GAP 8.39 4ZP 95.25 TAL 205.59 T4P 54.27 R(,A JO0.B6 4PO J52.34 v2 34.932

RE 155.612 GL 31.52 GP -37.41 ZAL 128.70 ZAP 139.27 I_TS 30(3,68 ZAE |22.48 ET[ L:_08,|8 ZA{ |30,70 ET( |97.84 CLP-162.Sg

PLANE TOCENTR IC CC_IIC

C3 28,979 VHL 3,383 0Lk 41.66 RAL 17.03 RAO 6568.2 VEL |2.262 PTH 2.21 VHP 7,493 0PA -23.23 RAP 4R,80 ECC |.4769

LNCH A2'MTH LNCH TIE L-! TINE IN| LAT |NJ LONG IN| RT AS( IN| A_TH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

58.07 15 42 59 4280.13 -24.69 193.|8 255.94 55.32 16 54 ]9 3680.1 -29.05 186.08

J2|.93 22 4) L_ 2914.Z0 -24,67 93.LP_ 255.93 55.3! 23 33 2 2374.2 -29.03 86.J2

58.07 15 42 59 4280.|3 -24.69 193.|8 255.94 53.32 16 54 ]9 _80,1 -29.05 186.08

J2].9_ 22 43 28 2974.L_) -24.67 93.L_'_ 255.93 55.3| 23 33 2 2374.2 -29.03 86.J2

58,07 |5 42 59 42_0.|3 -24.69 J93.J8 235.94 55.?$2 |6 54 19 3680,I -29.05 J86.08
121.93 22 43 28 2974.20 -24.67 93,'2_ 255.93 55.31 23 33 2 2374.Z -29.03 86,12

DIFF[RENTJAL COI_CTIC?N5 NlO-_ [_CUTIC_ A(CI.JRACY ORBIT OETERN,[NAT]ON ACCLWACY
TDE .9394 TRA-2,J2_7 TC3-2,?162 BAU 1.O568 SGT 4324.9 _ 452.8 S_ |4lo0 ST |_5_.2 SR 360.6 55 393.2

RDE .3384 RRA -.0378 RC3 -.2499 FAU .04448 RRT .6690 RRF .8443 RTF ,9002 CRT .7695 CRS -.9753 CST -.8900

F0E .5496 FRA -.3679 FC3-1.3289 8SP 14666 S_B 4348.5 R23 .32137 R|3 .9020 LSA 1427.9 MSA 277.2 SSA |0.]

(ICE .9985 BRA 2.1Z4| Be3 2.7276 FSP -527 eK;| 4335,_ _2 555.7 THA 4.03 ELI J382.2 EL2 225.5 ALF 1|.9J

LAUNCH 0ATE NAR |! 1969 IrLIGHT TINE |44.00 ARRIVAL DATE AUG Z 1969

HELIOCENTRIC CONIC 0ISTANCE 4_0.210

RL 148.62 LAL .OO LO. |?0.;25 YL 27.091 GAL -5.77 A2'L 84°?6 PiCA 2||.85 SMA |16.I5 ECC .L_0.'375 INC 5.2379 Vl 29.980

RP 108.45 LAP -2.76 LCP 2|.99 VP 37.352 GAP 8,38 AZP 94.45 TAL 203.60 TAP 55.64 REA 1D0,45 APO IS| ,85 V2 34.945

RE 137.792 GL 28,84 GP -_4.3| ZAL J28,63 ZAP |42.2| ET5 301.69 ZAE J24,07 ETE 2'06.60 ZAC J33,51 £TC |97.J4 CLP-J63,08
PLANE TC(ENTRIC CONIC

C3 26.028 VHL 5.102 OLA 39.90 RAL 20._5 RA0 6568.1 VIEL 12,14| PTH 2.|8 VHP 7.335 0PA -|9.52 RAP 49.67 ECC 1.4284

LNCH AZMTH LNCH TINE L-I TINE IN| LAT IN| LONG IN| RT AS_ IN| AZNTH ZNJ TII4E PO (ST TIN |NJ 2 LAT |NJ 2 LONG
60.63 16 7 35 4L=_11.71 -24,75 |88.2"_ 256.90 57.65 |7 17 56 3621.? -28.83 180.93

119.37 22 45 20 2979.18 -24.74 93.70 256.89 57.64 23 34 59 2379,2 -28.82 86.40

60.63 16 7 33 4LPZI.7| -24,75 |88._._2 256.90 57.63 17 17 36 3621.7 -28.83 180.93

||9.37 2_Z 43 _0 2979.|8 -;24,74 93,?0 _6.89 57.64 _3 :34 59 _32'9.Z -_8.8_ 86.40
60.63 16 7 53 4221.7| -24.75 IM._ 256,90 57.65 |7 17 56 362!.7 -28.83 180.93

1|9.37 _ 45 _0 _979.|8 -_4.74 9_I.70 _56._9 57.64 _3 34 59 _'379.2 -28.82 86.40

OIFrERENT|AL CCI_RECTION$ NI0-COUR_ [X_CUTiON ACCURACY ORBIT OETERNINATION ACCURACY

T(_E .9391 TRA-|.92_I TC_-3.0012 B_,U !.047_ ,_T 4_,0 ._ 444.6 ._3 139,6 ST J335,6 SR _74,3 SS 399,9

ROE .33_1 RRA -.0|99 RC_ -.23_6 FAU .04E67 RRT .6118 RRF" .8179 R'rF" .8797 CRT .7935 CRS -.9876 CST -.8765
FOE .5321 FRA -,2467 Ir(3-1.4192 8SP J3305 ,f_ 43J8.9 R_3 .33.36 R|3 .88|5 LSA 1434.6 NSA 282.0 5SA 11.3

9OE .9965 8RA 1.9282 8C5 3.0103 FSP -437 5GJ 4305.2 S_2 343.8 THA 3.76 ELI |388°6 EL2 222.4 ALF 12.69

LAUNCH 0ATE NAR !1 1969

HEL |C([NTR IC CONIC

RL 148.6_ LAL .0(3

RP 108.41 LAP -2.G5

RE !59.953 GL 26.4|

PLANE T(_ENTR I C CONIC

C3 23.684 VHL 4,867

LNO'_ A_NTH LN_H TIME

62.90 16 3| 3O

117.|0 22 47 43

62.90 16 31 3O

J_7, I0 _2 47 43

62.90 16_31 3O

FL|GHT T|M_ !46.00 _RR!VAL C_TE AUG 4 ]969

0IST*NCE 435.955

LOL 170.25 VL 27,023 G_L -3.39 AZL 85.38 HEA 215.02

LOP 25.18 VP 37.320 G_P 8.77 AZP 93.78 T_L 202°00

GP -31.62 Z_L 128.08 ZAP 144.81ETS 302.50 ZAE 125._6

SNA 125.71 ECC .20433 INC 4.6157 v! 29,98D

TAP 57.02 RCA 100.03 APO 151,40 V2 34,957

ETE 205.09 ZAC 136.31ETC 196,44 CLP-163,69

OLA 38.40 RAL 23.65 RA0 6568.0 V[L 12.044 PTH 2.|5 VHP 7.240 0PA

L-I TIN[ INJ LAT |NJ LONG |NJ RT ASC INJ A_MTH INJ T_I4_

4J67.75 °24.73 |83.70 258.|4 59.63 17 40 57

2986.70 -24.7! 94.31 258.13 59.62 23 37 30

4167.75 -24.73 183.70 258.14 59.63 17 40 57

2986.70 -24.7J 94.31 258.13 59,62 23 37 30

4167.75 -24.73 |83,70 258.14 59.63 17 40 57

117.10 22 47 43 2986.70 -24.71 94,31 258,13 59,62 23 37 30
_|FFER_NTIAL CCR/_CTION$ MIO-COURS_ E)I_CUTION ACCURACY

TDE .8775 TRA-J.BO33 TC3-3.39|0 _AU 1.0764 ,%T 4395.1 .S_ 440.5 ,_G3 J43.5

ROE .3156 RRA -,0200 RC3 -.2413 FAU .04294 RRT .6406 RRF' ._016 RTF .8764

r0E .5019 FRA -,1828 FC3-| .5696 BSP 13767 5G8 4417.| R23 .3083 RI3 ,8780

_(3t[ .9323 _RA 1.B054 9C3 3.3996 FSP -458 S_| 4404.2 S_ 337.6 THA 3.70

LAUNCH GATE NAR l| |869

-16.23 R_P 50.76 [CC J.389_

PC) CST T_M IN| 2 LAT IN| 2 LONC

3567.7 -28.fl6 176.26

23B6.7 -2B.f15 86.8?

3567,7 -28.56 _76.26

2386.7 -28.55 86.87

3567.7 -28.56 176.26

23_6.7 -28.55 86,87

ORBIT OETERN|NATION ACCURAC_

ST |3!8.7 SR 371.7 SS 374.3

CRT ,7994 CRS -.9918 CST -.8643
LSA 1393.1NSA 276.5 S$_ 13.2

EL| |352.7 EL2 217.7 kLr 13._4

F'L_C_T TIME |48°00 ARRIVAL [_ATE AUG 6 1969

_LIO(ENTRIC CONJC OISTAt_E 44j.r_J_

RL 148.62 LAL .OO LCL 120.25 VL 26,956 GAL -5,01 AZL 8_.9_ H_ 2|8.20 S_4A 125.28 ECC .20508 IN( 4,0844 V! 29.9_0
RP 108,37 L_P -_,52 L_P _8.38 VP 37.284 GAP _,96 AZP 9_._| TAL 2130,J9 TAP 58.39 RCA 99,59 APO J50.98 V2 34.97D

RE 162.092 GL 24.20 GP -29.29 ZAL 127.l| Z_P |47.13 ETS _03.1_ Z_ 126.41 ETE L_03.68 ZAC 138.94 ETC 195.76 CLP-J64,36

PLANE TOCENTR IC CONIC

C3 21.767 VHL 4,666 OLA 37.13 RAL 26.98 RAD 6367,9 VEL 1|,964 PTH 2.13 VHP 7.|9| OPA -13,28 RAP 52.03 ECC 1.3582

LNCH A2_ITH LNCH TII4E L-I T|ME INJ LAT INJ LONG |NJ RT AS(: _NJ AZNTH |NJ TIME PO CST T_M INJ 2 LAT INJ _ LONG

64.91 |6 54 55 41|7.?I -_4._ 179.56 2_9.67 61.3! 18 3 33 3517.7 -28.29 172.0!
115.09 22 50 32 29<)5.71 -24.65 95.01 259.66 61.30 23 40 48 2395.7 -28,28 87.46

84.91 16 34 53 4117.71 -_4.66 |79.96 _.67 61,31 18 3 33 35|7,7 -_8.19 172.0;

115.09 22 50 52 2995.71 -24,63 95.01 259,66 61.30 23 40 48 2393.7 -28.28 87.46

64.91 16 54 33 41J7.7J -24.66 179,56 239.67 61,31 J8 3 33 33J7.7 -28._9 172.0J
11_,O9 22 50 _2 299_.71 -24.63 95.0! 2_9.66 61.30 23 40 48 2393.7 -28.28 87.46

DIFFERENTIAL CORRECTIONS NI0-COU_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE: .8339 TRA-|.6719 TC3-3.7215 BAU |.0999 _.,T 4479.6 _ 4_.2 SG3 14§°7 ST |287.2 SR 373.2 55 353.0

ROE .3038 RRA -.0176 RC3 -._4_ F_U .04234 RRT .6_94 RRF .7791RTr .8726 ERT .8099 ERS -.9953 CST -.8523

FOE .4591 FRA -.|150 FC3-I._)'_) _SP 14051 S_8 4500.9 IR_3 .2834 R|3 ,8740 LSA 1359,J MSA 271.0 5SA 15._

_OE .887_ _A 1.672'0 BE3 3.7793 _SP -465 SG1 4488.4 5,G2 3_,2 TH4 3.60 EL| |323.2 EL2 2!3,0 ALF J3,§7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-691

LAUNCH OAT[ NAR Jl 1969 FLXGHT TH,_. 150.00 ARRIV4L 0/ITF" AUG _q J969

HELIC_ENTR|C (CN|C DISTANC[ 447.432

RL 14B.62 L/IL .00 LOL 170.25 VL 26.690 G/IL -4.61 ATL g6.36 PR/I 221.58 S_/i 174.67 ECC .20600 INC 3.6779 Vl 29.9S0

RP 108.33 LAP "2.39 LOP 31.57 VP 37.248 GAP 9,16 A?P 92.72 TAL 198.31 TAP 59.75 RC/I 99.14 /iPO 150.59 V2 34.983

RC 164.221 Gt. 22.15 GP -27.2fl ZAL 125.76 ZAP 149.20 ITS _03.58 ZAE 177.78 EYE 202.38 Z/iC 141.51 ETC 195.11 CLP-165.07
PLANE TOC[NTR| C CONIC

C3 20.121 VIaL 4,491 0LA 36.04 RAL _0.37 R/iO 6567.B V£L H,698 PTH 2,)1 VHP 7.175 OPA -10.63 RAP 53.45 ECC 1.532 r'

LNO'4 A2'NTH LN_H T_N_ L-_ TINE rNJ LAT IN! IONG _NJ RT AS( XNj A2'NTH |NJ TXNE PC) CST TIM ZNJ 2 L/IT XNJ 2 Lt',4G

66,71 17 18 7 4070.90 -24.57 175.73 Z61.46 62,77 J8 25 58 3470.9 -28,01 165.09

113.29 22 54 46 3005.96 -24.56 95.78 261.45 62.75 23 44 52 2406.0 -28,00 88.14

66,7J 17 18 ? 4070.9(3 -24.57 175.73 26J.46 62.77 18 25 58 3470.9 -28.01 |68.09

113.29 22 54 46 3005.96 -24.56 95.78 261.45 62,75 23 44 52 2406,0 -28.00 88.14

66.71 |7 18 7 4070.90 -24.57 1"/5.73 261.46 62.77 J8 25 58 3470.9 -28.01 168.09

113.29 L_Z 54 46 3005.96 -24,56 95.78 26J.45 62,75 23 44 52 2406.0 -28.00 88.14
O|FF[R£NTXAL CCRR1ECT|_q$ NXO-_SlE /:'XECUTJGN ACCURACY ORBIT OETERM|NATXON ACCURACY

TDF" .7990 TR/I-105532 TC3-4.J526 8AU J.|2|8 S_T 456J.1 Sr_R 437.8 SG3 146.9 ST J256.2 SR 376.7 S5 352.9

ROE .2952 RRA -,0145 RC3 -.2473 FAU .04183 RRT ,6348 RRF .7fl37 RIT .8698 CRT .8232 CR$ -,9971 CST -.8405

FO( .4188 F'RA -,0489 FC3-1,7955 BSP 1"4323 SC_ 4582.0 R23 .2520 RJ3 .8709 LSA 1326.9 MS/I 264.4 554 17.5

BOE .8518 BR4 1.5333 BC3 4.J6OO FSP -468 5(11 4569.6 SG2 337.6 TH/I 3.5| ELI 1295.0 F'L2 207.5 /ILF 14.24

LAUNCH OATE MAR 1| J969 FLI_4T TZNE 152,00 ARRIVAL O/IT! AUG 10 1969

HELJ_'NTRJC C._NZC

_. 148.62 LAL .00

RiP "]08.29 LAP -2,26

RC 166.326 GL 20.24

PLAMETOC£NTRXC O3NXC

C3 18.626 VHt. 4.33@

LNO_ A2'MTH LN04 T|M_

£8.37 17 41 IT

JlJ .63 22 _9

68.37 i? 41 17

111.63 2"Z 59 Z6

_.37 17 4! 17

IIJ,63 22 59 26

0fSTAN¢£ 453.160
L(:X- 1_.25 VL 26.825 GAL -4.21 AZL 86.28 HC_ 224.57 S_/i 1_4.46 (CC .20710 INC 3.7158 Vl 29.980

LOP 34.77 VP 37.2!4 G/IP 9.36 ATP 92.29 TAL 196.55 TAP 61.12 RCA 98.68 /iPO 150.23 V2 34.996

GP -25.47 ZAL !24.06 Z/iP !51.07 f'TS _03.66 Z_ |26.00 (T[ L_1.19 ZAC !44.04 (TC 194.51 CLP-165.79

Ot_ 3_.08 RAL 33.86 RA0 6561.8 VEL 11.641 PTH Z.10 VHP 1.186 OPA -B.24 RAP 55,00

L-! TJ'NIE XNJ L.AT ZNJ _ ,[NJ RT ASC ZNJ A2'NTH |NJ Tjtl4[ PO CST TIM .[NJ 2 L/IT

4026.61 -24.46 172,16 26_.52 64.03 18 48 24 3426,8 -27.74

_10!7,34 -24.44 96,62 263,5J 64.02 23 49 43 2417.3 -27.73

4026.81 -24.46 172.16 263.52 64.03 16 48 24 3426.6 -27.74
30!7.34 -_4.44 96.62 263.5! 64.02 23 49 43 2417.3 -27,73

4026.81 -24,46 !72.16 263,52 64.03 18 48 24 5426,8 -27.74

3017.34 -24.44 96,62 _,.51 64.02 23 49 43 2417.3 -27.73

D 1FIrERI[NT ]AL CCRR[CT|ON_

TO£ .7694 TRA-J ._k_93 TC_-4.5342 8AU J.!429

ROE .2889 RRA -.0107 RC3 -.2500 FAU .040_0

FOE .3805 FRA ,O!46 FC3-1 ._808 8,_ p J4603

_. .8219 _R4 J .3894 BC3 4.5410 F_P -470

MID-COUrsE EXECUT!ON ACCURACY

SGT 4641.1 _ 439.2 ,%3 J47.6

RRT ,6279 RRF ,7270 RIT .8679
4661.8 R_3 .2_01 R13 .86@0

,sGI 4649.3 s_2 341.2 TH/I 3.42

(CC 1 ._398

IN! 2 LONG

164.46

88,91

164.46
88.9J

!64.46

88.91
ORSZT DETERNIN_TION ACCURACY

ST 1224.2 Sit 381,6 SS 313,5
CRT ,8389 CR$ -.9964 CST -.8277

LSA 1294.7 NS/i 256.7 5SA 20.0

ELI 1266.5 EL2 200.8 ALF 15.04

LAUNCH 0/iTE N4R 11 1969 F'L|(.,HT T|N[ 154,00 ARRIVAL 0/ITE AUG 12 1969

HEL ZO_£NTR!C CON!(

RL ]48.62 L/IL ,00

RP J08.24 L/IP -2.11

RE 168,4|0 GL 18.42

PL/IN[ TOCENTR IC CONIC

C3 17.686 VHL 4.205

LNCH /ITNTH LN_H T!M_

69.92 18 4 45
| 10.08 23 4 44

69.92 JB 4 45

I|O.08 25 4 44

69.92 18 4 45

110,08 23 4 44

OIFFER_NT_/IL CORR£CT _ONS

TOE .7462 TR4-1.2559 TC3-4.gO56 8AU 1.16!4

RO( .2847 RRA -,0058 R(3 -.2522 FAU .03970
FOE .345fl FRA .0775 FC3-|,9435 8SP 14806

BO£ .7987 _RA ! .2360 8C3 4,9120 FSP -467

0 [STANCF" 456,8_0

LOL |70.2_ VL 26.76J G_L -3.79 A?L 87.!5 HE_ 227.76 S_A 124.0_ ECC .20838 INC 2,6520 V! 29.9_0

LOP 57,97 VP 57,180 G/IP 9,57 AZP 91.97 T/IL 194.72 T/IP 62.4_ RCA 98.20 /iPO 149.91 V2 35.010

GP -25.91 7/iL 122.05 7/iP 152.76 £TS 303.98 7AE 128,60 ETE 200.17 ?/iC 146.53 ETC 193,95 CLP-166.53

OLA 34.23 R/IL 37,47 R40 6567,7 V£L 11.795 PTH 2.09 VHP 7.21_ OP/i -6.06 R/IP 56.66 ECC J.291!

L-! T_N_ _NJ L/IT _NJ LONG !NJ RT A_ _NJ /I?MTH _NJ T_N_ PO CST T_N _NJ 2 LAT !NJ 2 LONG

3984.70 -24.32 168.79 265.84 65.14 19 J| 10 3564.7 -27.46 16J.02

3030,25 -24,31 97.5"/ 26_.84 65.15 23 55 J4 2430.5 -27.45 89,_0

3984.70 -24,32 168.79 265.84 65,14 19 Jl l0 3384.7 -27,46 161.02

_O.IO.25 -24,31 97.57 265.84 65,13 23 55 14 2430.3 -27.45 89.80

3984,70 -24.32 168.79 265.84 65.14 19 I1 I0 3384.7 -27.46 161.02

_0_.25 -24.31 97.57 265.84 65.13 _3 55 ]4 2430.3 -27,45 89.80

NI0-(X:IJRS(_ EXECUTION /ICCUR/ICY CRSfT OET£RNINAT|ON /ICCUR_CY

SGT 4712.3 SC.,R 442.2 SG3 147.4 ST 1192.6 SR 588.0 $5 296.1

RRT .6185 RRF .700| RTF .8662 CRT .8578 CRS -.9825 CST -.E_146

SC_ 47_3.0 R_3 ,2053 RI3 .8671 LS/i 1264.4 MS4 247,4 SS/i 22.7

SG! 47_13.2 SG2 346.9 TH/I 3.34 ELI 1239.5 EL2 191,9 /iLr 15.99

t.AUNCH O/iT£ N4R 11 1969 FLIGHT TIN£ 156.00 ARRIVAL (_/ITE AUG 14 1969

_LICCENTRIC CON|C

RL 148.62 LAL .00
RP 108.20 LAP -J ._

RC I"/_,474 GL 16.67

PLANETOCENTR!C CONIC

C3 16.72_ VHL 4,O89

LNO_ 47NTH LNCH TII_
7! ,42 18 28 49

108.58 23 JO 30

71.42 18 28 49

_o8.58 23 !0 _O
110.00 0 J? 0

110.OO 22 25 25

O I F'IrEI_NT_AL CORR_CTZONS

TOE .7217 TRA-J,0784 TC_-5.2740 8AU 1.1805
RO( .2814 RRA -.0004 RC3 -.2556 FAU .0_846

FOE ,3100 FR/I .1_0 FC3-1.9912 BSP 1_070

_0( .7746 _R4 I .0784 8(3 5.2802 FSP -467

OZST/INC£ 464. 591

L_- 11_.25 VL 26,697 GAL -3.37 AZl. 87.46 HCA 230,95 S_A 123.66 £CC .20966 IN_ 2.5251 Vl 29.980

LOP 41.J7 VP 37.147 G/IP 9.78 AZP 91.59 TAL 192.86 T/IP 63.83 RCA 97.7! /iPO ]49.62 V2 35.02_

GP -22.52 2J_. 119.74 ZAP 154,3(3 ETS 303,94 Z_E 129.12 £T£ 199.15 ZAC 149._3 £TC 195,45 CLP-16?.2_

DLA 33.44 RAL 41.21 RAO 6567.7 VEL 11.752 PTH 2.07 VHP 7.76_ DPA -4.06 RAP 5_.42 (CC | .2752

L-.[ T_I,_ ,_NJ LAT .rNJ LONG _NJ RT A.,_C _NJ A2'NTH !NJ TII_ PC) CST TIN INJ 2 LAT J'NJ 2 LONG
3943,78 -24.16 !65.52 268.44 66.14 19 _4 33 3343.8 -27,17 157.71

3045,30 -24.15 98.6_ _.44 66.13 24 1 15 2445.3 -27,16 90.85

_¢143.78 -24,16 165.52 L:_.44 66.14 !9 34 33 3343.8 -27,17 157.71

3045,30 -24.J 5 9_.66 2_,44 66.13 24 J J5 2445,3 -27,16 90.85

2853.63 -28.85 85,84 270.51 70.81 ! 4 33 2253.6 -31.19 77.=2

3183.46 -J9.63 106.98 266.04 61.44 23 18 28 2585.5 -23.29 99.75

MID-COURSE EXIECUTZON 4CCURACV ORB!T D£T£RNTN/IT|ON ACCURACY
S(_T 4786.1 SGR 446.3 ,SG3 147,0 ST I155.J SR 394.3 SS 277.P

RRT .6095 RRF .6739 RTF .8661 CRT .8773 CR5 -.9853 CST -.7989

SC_ 4806.9 R_3 .IB06 R15 .866_ LS/i 1228.9 HS/i 236.3 5SA 26.0

SG1 4793.9 S_2 353.3 THA 3.27 ELI 1207.0 EL2 18_.J /ILF 17.07

F
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH DATE MAR 11 1969 FLIGHT Till[ 158.D0 ARRIVAL DATE AUG 16 1969

_EL[OCENTRIC CONIC

RL 14B.62. LAL .00

RP 108.16 LAP -1,80

RC 172.518 GL 14.98

PLAI_TOCENTRI( CONIC

C3 15.917 VHL 3.990

LNCH AZHTH LNCH TII,_
72.92 18 53 50

107.08 23 16 2'6
72.92 18 53 50

107,08 23 16 _6

110.00 0 54 38

110.00 22 18 45

01FFERENTZAL (.ORR[CTZON8

TOE .6958 TRA -.91_ TC3-5,6297 ei_J |.1993

ROC .2790 RRA .OOf18 RC3 -.2598 FAU ,03717

FO£ .2749 FRA .1919 FC3-2.0215 OSP |5344

BOE .7497 BRA .9138 8C3 5.6357 FSP -466

OrSTAN(E 470.292

LOL 170.25 VL 26.635 GAL -2.93 AZL 87.78 HCA 234.15 SMA 123,28 ECC .21J55 IN( 2.2225 v! 29.980
LOP 44.38 VP 37.114 GAP 10.00 AZP 91.30 TAL 191.04 TAP 65.19 RCA 97.20 APO 149.36 v2 35.036

GP -Z1.30 ZAL 117.|6 ZAP 155.70 [TS 303.73 ZAE 129.57 ETE 196.27 ZAC 151.46 £TC 192.93 CLP-/68.0_

0LA 32.70 RAL 45.09 RA0 6561.6 VEL 11.718 PTH 2.06 VHP 7.335 0PA -2.27 RAP 60.28 ECC 1.2620
L-I TIME INJ LAT INJ LONG INJ RT AS( [NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3903.06 -23.96 162.29 27J.3I 67.05 19 58 54 3303.1 -26.83 154.45

3063.48 -23.94 99.96 271.30 67.04 24 7 30 2463.5 -26.84 92.1Z

3903.06 -23.96 162.29 271.31 67.05 19 58 54 3303.1 -26.85 151.45

3063,48 -23,F4 99,96 271,30 67,04 24 7 30 2463,5 -26.84 92.12

2773.15 -30,51 80.17 273.93 73.79 I 40 51 2173.1 -32,43 71.48

3241.39 -17.7t 110._ _.00 60.27 23 12 46 2641.4 -21.53 105.33

NZ0-r.OLM_ E_tECUTI_N ACCURACY ORBIT OETERHINATION ACCURAC_

_K,T 4859,0 _ 451,2 S_3 146,2 ST J111,6 SR 400.7 SS 259.6
RRT .¢=_X14 RRF .64_YZ RTIF .9669 CRT .8976 CR5 -.9671 (ST -.7797

SG8 4879.9 R_3 .J573 R13 .8676 LSA 1188.6 MSA 223.5 SSA 30.1

SGI 4866.6 .S(,2 3_1.3 THA 3,21 ELI 1169.6 EL2 167.8 ALF 18.3_

L4UN_H OAT£ MAR 11 1989 FLIGHt TIE I6(3,00 ARRZVAL OATE AUG 18 1969

HELI(X:ENTRIC CCNIC 01STANCE 475.981

RL 148.62 LAL .00 LOL 170.25 VL 26._?$ GAL -Z.47 A2'L _.06 HCA 237.35 SMA 1L32.91 {CO .21345 IN( 1.9449 vi 29.980

RP IO8.12 LAP ol.64 LOP 47.58 VP 37.01t3 GAP 10.23 AZP 91.05 TAL 189.19 TAP 66.54 RCA 98.67 APO 149.14 V2 35,050
RC 174.540 GL 13.34 GP -20.21 ZAL I|4.32 ZAP lflT.O0 ETS 303.36 ZAE 129.97 ETE 197.48 ZAC 153.90 ETC 192.46 CLP-168.77

PLANETOCENTR[C CONI(

C3 15,256 VHL 3._60LA 31,97 RAL 49,|2 RAO 6567,6 VEL J1,_9 PTH 2,06 VHP 7,41_ DPA -.61 RAP 62.21 ECC 1.2511

LNCH AIeNTH LN(J'4 TIME L-I TINE INJ L_T INJ _ INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.49 19 213 18 3861.13 -23.70 158.97 274.45 67.88 20 24 40 526|.1 -26.49 151.10

105.51 23 Z'Z 7 3086.25 -23.69 1OI.58 274.45 67.87 24 13 33 2486.2 -26.48 93.72

74.49 19 20 18 3861.13 -23.T0 158.97 274.45 67.88 20 24 40 3261.1 -26.49 151.10
105.5I 23 22 7 _086.25 -23,69 101._ 274,45 6/,87 24 13 33 2486,2 -26.48 93.7_

110.00 1 27 16 2710.94 -31,61 75,65 277,34 76,25 2 12 27 2110,9 -33,17 66.78

110.00 22 18 lfl 3284.44 -16.24 112.85 270.53 59.50 23 13 0 2684.4 -20.16 105.93
DIFFEII_NTIAL CORR_CTIClql5 MI0-COJR_ ' EIECUTIQ, i ACCURACY ORBIT 0£TERMINATION ACCURAC_

TDE ,6679 TRA -,7395 TC3-_,9_BO BAU 1,21_>4 _T 49_5,2 S(,R 456,4 _ J45,1 ST J061,4 SR 406,9 55 242,3

•2773 A_A .O132 RC3 -.2635 FAU .03575 A_T .5904 _ .6257 RTF ,8679 CRT .9187 CR5 -.9399 CST -.7549

FOE ,2405 FRA .2469 FC3-2.0_90 6SP 15579 S_ 4946.3 R_3 .1368 R13 .8684 LSA 1142.8 M$A Z08.9 SSA 35.0

_O£ .7232 BRA ,7397 BC3 5.9639 FSP -463 .%1 4932,6 ,%2 367,8 THA 3,J5 ELJ 1J26,6 £L2 151.4 ALF 19,77

LAUNCH DATE WAR 11 1969 FLIGHT TII_ 162.00 _RRIVAL DATE AUG 20 1969

I"_LI(X_ENTRIC CONIC

RL 148.62 LkL .DD

RP 108.08 LAP -1,47

RC 176,54t GL 11,72

PLAPIETO(.ENTRI( CONIC

C3 14,733 VHL 3.838

LNO-I 47MTH LNCH TIME

76.22 19 48 51

103.78 23 26 51
76.22 19 48 51

103,78 23 26 51

llO.O0 1 57 59
lJO.00 _'Z 20 50

OIFF_RENTIAL CGRK_CTION8

TOE .6380 TRA -.5549 TC3-6.2487 BAU 1.2315

ROE .2765 _RA .0218 RE3 -._2 F_U .03425

FO£ .2_179 FRA .3006 FC3-_.0124 BSP 137_7

8OE .6953 8RA .5553 8C3 6.2524 FSP -457

OISTANC£ 481.659

LOL 170,25 VL 26,513 5AL -2,01 AZL 88,31 PICA 240,55 SMA 122,54 ECC .21557 IN( 1.6864 Vl 29.980

LOP 50.79 VP 37.052 GAP 10.47 AZP 90,83 TAL 187.35 TAP 67.90 RCA 96,12 APO 148.96 v2 35.063

GP -19.23 ?AL 111.24 ?AP 158.19 ETS 302.82 ZAE 130,52 ETE 196.77 ZAC |56.35 ETC 191.99 CLP-169,51

OLA 31.24 RAL 53.29 RA0 6567.6 VEL 11.667 PTH 2.05 VHP 7.503 0P_ .92 RAP 64.21 EEC 1.2425

L-I TINE INJ LAT INJ LONG INJ RT A,SC INJ AZ'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3816.OO -23.38 155.41 277.86 68.66 210 52 27 3216.0 -26.O7 147.33

3115.78 -23.37 103.68 277.85 68.65 2418 47 2515.8 -26.06 95,80

3816.00 -23._8 155.41 277.86 68.66 _ 52 27 3216.0 -26,07 147.33

3115.78 -23,37 103.68 277,85 68.65 24 18 47 2515.8 -26.06 95.80

2657.71 -32.40 71.71 280,87 78.46 2 42 17 2057.7 -33.65 62.70

3322.0_ -14,92 114.97 273.46 58.88 23 16 12 2722.1 -18.94 108.15

NIO-COJR_ _I_(UTI_N AC(URACY OR_|T O[TER_NATION A(CURACY

SGT 4984.1 _ 46_.,1 SG3 143,5 ST 1006.0 S_ 412.9 SS 227.6

I_T ,_801 _ ._O43 RT_ .8692 CRT .9403 CRS -.8979 CST -.7261

SG_ _0_._ R_3 .1193 R13 .8697 LSA 1093.4 HSA 19_,7 $sa 41.3
S_I 4_|.4 _2 375.9 TH4 3,10 ELl 1079,6 EL2 131.0 4LF 21,43

LAUN04 OAT£ lIAR 11 1989 FLIGHT vINE 164,00 ARRIVAL 047£ hUG 2_ 1969

HELIOCENTRIC CONIC

RL I48.62 LAL .00

RP 108,04 LAP -1,29
RC 178,523 GL 10,13

PLANIETO(ENTRIC CCtMIC

C3 14,347 VHL 3.7_B

LNCH A2'HTH LNCH TIME

78.23 20 _0 29

101,77 23 29 35

78.23 ;_0 20 29

101.77 23 29 35
110.00 2 27

110.00 L_ 25 11

01FFERIENTIAL COR_CTION5
T_E ,5974 TRA -.3635 7C3-6,4_ BAU J.2471

ROE .27_6 RR4 .0313 R¢3 -.2_88 FAU .03277

F0[ .1726 FR4 .35J8 FC3ol.9772 _$P 15975

80£ .6_79 _qA .3648 BC3 6.3021FSP -452

Ol STM_ICE 487,321
LOL 1710,25 VL _.453 GI, L -1,53 IZl.. 88.56 P(4 243,76 _44 IL_.18 ECC ,21794 INC I,_4_5 V1 29.980

LOP 54.00 VP 37,0_ GAP 10.71 AZP 90.64 TAL 185.30 TAP 69,26 RC_ 95.55 APO 148.81 v2 35.076
GP -18.36 ZAt,. 107.93 ZAP 159.29 ETS 502.11 Z/_ 130.64 ETE 198,12 ?AC 158.79 ETC 191,52 CLP-170.25

DLA 50.48 RAL 57,59 I_iD 6567,6 VEL JJ,650 PTH 2.05 VHP 7,606 0PA 2.32 RAP 66,28 ECC 1.2361

L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZt4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3764.41 -L_Z.97 151.37 281.53 69.40 21 23 13 3164.4 -25.fit 143.48

3155,56 -22,98 1D6.50 _1.52 69.39 24 22 10 2555.6 -25.56 98.62

3764.41 -L>Z,97 151.37 281.53 69.40 21 23 13 3164.4 -25,57 143.48
315_.56 -Z"Z.98 10_.50 _BI.52 69.39 24 LP2 10 2555.6 -25.56 98.6?

2609.713 -33,00 _,09 284,57 80,52 3 JJ 28 2009,8 -33,95 58,99

3358.19 -13.64 116.99 276.72 58.35 23 21 9 2758.2 -17.73 110.26

MZO-COJRSI_ E)_CUTION ACCURACY CR_IT DETERMINATION ACCURACY
_T 5044,_ S_ 467,2 SG3 14J,8 ST 935,5 SR 417,3 SS 212.5

RRT ,_01 _ .5840 RTF .8715 CRT .9594 CRS -.8317 CST -.6850

506_.B R_3 .10_ R13 .8719 LSk 1050.0 M$A 175.9 5SA 49.7
,SG1 505J,3 _ _3.3 THA 3,04 ELI J01#.6 EL2 J08.1 ALF 23.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693

LAUNCH 0ATE MAR 11 1969 rLI_GHT TIN[ 166.00

H[LIO(ENTRIC CONI( OISTAN([ 492._7

eL 148.62 LAL .DO LOt. 170.25 VL 26,394 GAL -I .05 AlL 88.79 HCA 246.97 SMA

RP 108.00 LAP -1.12 LOP 57.21 VP 36.99Z GAP 10.97 AZP 90.47 TAL Ig3.65 TAP

RC 180.483 GL 8.56 GP -17.57 ZAL J04.45 ZAP 1(_3.32 £T$ 301.22 ZAIE 130.93 [TE

PLANETO([NTR | C CONIC

C3 14.097 _ 3.755 DLA 29.67 RAL 62.01 RAO 6567.6 Y[L J1.640 PTH 2.04 _4P

LNO4 AZNTH LN(.H T_I4E L-! TJNE JNJ LAT ZNJ _ |NJ RT AS( |NJ AZMTH ]NJ TXI_

80,76 20 37 t$ _99.60 -L:_'Z,48 t46.34 28§,44 70.|! 21 38 §Z

99,24 23 28 aj 3212,62 -2_,41 110,55 U5,44 T0,J0 24 21 57

1oo.oo 0 8 43 3093.50 -24.78 102._ 2_.29 72.73 ! 0 IP

IO0.00 23 3 12 3292,15 -_0.20 ITS.31 2(14,49 67,49 23 38 4
1iO.OO Z 57 46 2565.30 -55.45 64./U Ij_1.46 82.49 3 40 32

110.OO 22 30 37 3394.9_ -12.52 |19.01 ZD0.26 57.86 25 27 12

ARRIVAL 0ATE AUG 24 1969

121.83 ECC .22057 IN( 1,2135 Vl 29.980

?0.6J R(_ 94.96 APO 148.71 v2 35.089

195.54 7AC 161._3 ETC 191.04 CLP-170.99

7.720 0PA 3.61 RAP 68.41ECC 1.2320

PO C$T T_N IN| 2 LAT IN| 2 L(_IG

3099,6 -24.99 138,46

2612.6 -24.97 102.67

2493,5 -26.91 g4,54

2692.2 -23,08 107.90

1965.3 -34:12 55,52
2794.9 -16.48 1J2.37

O|FFERIENTIAL _CTIONS NI0-(_UI_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TDE .5479 TRA -,1640 TC3-6.694J O_UJ J,L_21_ _T 5105.9 SGR 472.1 _5 140.0 ST 853.9 SR 420.3 SS 199.8

ROE .2750 RRA .0416 RC5 -.2709 F,_ .05134 RRT ._15 RRF ,_57 RTIr .8750 CRT .9749 CR$ -.7335 C$T -.6355

rOE .1366 FRA ,4000 FC3-1.9249 O_IP I6L_I _ 5125.7 RZ5 .0666 RI5 .8734 LSA 937.3 MSA 160.5 SS4 60.1

BOE .6130 _A .J692 BC3 6.6996 FSP -450 S(.I 5110.8 SG2 _30.2 THA 2.99 EL| 948,0 [L_ 84.3 ALF 2_.85

LAUNCH OAT[ MAR 11 I969 FLZGNT T|I( J68.00 _RR_VAL OAT[ AUG 26 1969

H[L_O([NTRIC CONIC O;$TAN_ 4_)I_,5_N_

RL 148.62 LAL ./30 LCL 170.25 VL 26.53_ GAL -.52 A21. 89.01H(A 250.18 S_A 121.49 EC_ .22347 INC .9940 Vl 29.980

RP |07.96 LAP -.94 LCP 60.42 VP 36.9_3 GAP 11.24 A2'P 50.34 YAL J_J'\B0 TAP 71.97 RCA 94.34 APO |48.64 V2 35.102

RC 182,4_ GL 7.02 6P -16,87 ZAL 100.77 ZAP |61,27 [T$ _00,|5 ZAE 131 ,I_ETE J95,01 ZAC 163.68 ETC J90,5! CLP-171.7_
PLANIETOCENTR|C CCN|C

C3 13.988 _ 3.740 DLA 28,80 RJ_. (_.5| F_O 6567,6 _L J|.655 PTH 2.04 VHP 7.846 OPA 4.79 RAP 70.59 ECC 1.2302

LNO_ A2'NTH LNO._ TXNE L-| TXI4_ JNJ |.AT _NJ LON_ |NJ RT A_k_ _NJ A_TH ]NJ TII4_ PO CST T|N INJ 2 LAT XNJ 2 LONG

95,46 23 15 37 3307.65 -2_,_7 117,34 289,58 70,79 24 || 4 2707,6 -24.29 109,46
I00.00 J 3 48 2915.61 -26.98 94.52 29|.22 76.6J | 53 22 2373.6 -28.55 85.87

1(30.00 L_Z 44 | 3410.44 -|6.95 J_'Z.79 _87,46 65.01 23 40 _2 28;0.4 -20.18 115.49

110.00 3 27 37 2523.52 -55.?? 61.47 29_.54 84.37 4 9 40 1923.5 -34,1B 5_.25

110,00 22 3_ 42 3433,49 -|0,_'_ 12|.12 ZIM,04 57,40 23 33 55 2833,5 -13.J4 114.56

D|FFER_.NT_AL (ORRI[CTJCN$ N]0-C_URSI_ EX£CUTJCN ACCURACY CRB]T 0ETERN|NATiON ACCURACY

TO[ .491_ TRA .049_ TC_-_._|4_ BAU 1.2T35 S_T 515_,1 S(_R 476.3 SG3 137.9 ST 767.7 _ 422.1 SS 193.0

ROE .2749 RRA .0554 RC5 -.2700 F_J .OL_J_2 RRT .5518 _ ,5487 RTF .8779 CRT .9822 CR5 -.397! CST -.5670

r0E .1OO6 FRA .4497 FC3-1.8457 ESP 16565 S(_ _J75.1R_ .0737 R13 .8782 LSA 860.9 NSA 154.6 SSA 69.2

BO[ ,5625 6RA .0727 _C3 6.8197 F_P -443 _1 _159.9 _2 596,7 THA 2.94 EL1 873.3 EL2 69.7 ALF 28.57

L*UK_ DATE N_R 11 J969 FLIGHT TINE_ 170,00 ARRIVAL 0ATE AUG 2P 1969

I_L]O([NTR|C CONIC

RL 148.62 LAL .OO

RP 107,92 LAP -.75
RC 184,340 _L 5.50

PLANIETOCENTRI( CON|(

C3 14.026 VHL 3.745 OLA 27.85 RAL

LN04 AZMTH LN(H TIN_ L-I T|I4_ IN| LAT

gO,O0 23 33 44 3_08.98 -24,40

9o.00 22 3 55 3601.02 -18.02
lO0.O0 ! 46 33 2893._0 -28.11

100.00 22 37 43 3491,74 -14,35

J_O.OO 3 _7 34 24_3,43 -34,00
110.OO 22 43 lI 3474.55 -9.40

D_FFERIENTXAL CC_RRIECTI_N$

T06 .51_ TRA ,3467 TC3-6,_538 BAU 1.2_

RO_ ,2930 RRA .0776 RC3 -.2141 FAU .02_87
P0E ,1374 FRA ,5579 FC3-1,4732 B_ 14763

B0E .fi965 BRA .3553 BC3 6.5_73 F_ -_O6

0ISTAN(E 504.211

LOL 170.25 VL 26.279 GAL .02 AZL 89.22 H(A 253.39 SHk 121.J6 EC( .22666 IN( .783! Vl 29.980

LOP 63.64 VP 36.934 GAP 11.52 AZP _0.22 TAL 179.94 TAP 73,33 RCA 93.70 APO 148.62 V2 35.114

(P -16.23 7AL 96.95 7AP J62.15 ETS 298.90 7kE 131.44 ETE 194.34 7AC 166.12 ETC 189.90 CLP-172.4_

71,08 RAO 6567.6 VEL J1,637 PTH 2,04 VHP 7,982 0PA fl,B8 RAP 72,82 ECC 1.2306

IN| LONG |NJ RT AS( _NJ A2_4TH |NJ TIM_ PC) (57 TIM IN| 2 LAT IN| 2 LONG

118.28 794.99 75,17 24 28 53 2709,0 -26,Z0 110,07

137.28 292.69 67.78 23 3 56 3001.0 -213.88 J29.77

88._4 295.92 79.40 2 54 47 2295.3 -29.29 _0.03

127.63 291.06 63.60 23 35 55 2891.1 -17.98 120.52

58.37 296.79 86.|9 4 58 58 1883,4 -34,15 49.13

123.33 _8.06 56.98 23 41 5 2874.6 -J3.68 116.85

N|0-C(X/RS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,SGT _009.0 .%R 494.6 S_3 126.4 ST 828.2 SR 450.1 S| 260.8
RRT ,4941RRF ,564j RTI r ,8314 CRT ,9772 CRS -.7039 CST -.7934

S(_ 5053.3 _3 ,1728 R|3 .8322 LSA 961,0 HSA 169.6 6SA 64,2
S_| 50|5.0 _2 429.5 THA 2.81 ELI 938.8 EL2 84.3 ALF 28.22

LAUNCh_pATE MAR 11 J969 FLIGHT TINE |72.00 ARRIVAL 0ATE AUG 30 1969

H_L_O(ENTRZC CONIC

RL 148.62 LAL .00

RP 107.88 LAP -.f16

RC 166.236 GL 4.05
PLANETOC_NTR|C COtI(

C3 14, L:_4 V(_ 3.77_

LNCH A214TH LNCH T|N£
go.o0 0 3| 12

go.o0 2J 46 40

lO0.O0 2 2_ 20
100,00 22 35 |4

110.00 4 27 L_

110.00 _ 49 37

0|STANC_ 509.7,1M

LOL 170.23 VL 2_.2"Z2 GAL ,57 AZL 89,42 HCA 256.61SHk 120,83 ECC ,23017 INC ,3790

I,.OP 6_.B5 VP _.905 GAP 1_.B2 ATP g0.15 T/U. 17B.|0 TAP 74.71 RCA 93.02 APO 148.65

GP -15.65 ZAL 93,07 ZAP 16_.9_ ITS L_7,44 Z_E |31.67 ETE 194.10 ZA( 168._7 ETC 189.13

0LA 26,84 RAL 73.65 RA0 6_7,6 _L 11.643 PTH 2.04 VHP 8.|32 OPA 6.87 RAP 75.10

L-| T_NIE |NJ LAT _NJ _ |NJ RT AS( IN| APATH |NJ TIN_ PO (ST T|M |NJ 2 LAT
3|95,40 -L_.J3 J10.42 300,07 78,74 1 24 _B 2593,4 -27.44

_720,78 -14,78 144,39 29_,17 65,57 L=_ 48 41 3120.8 -17,96

2827,48 -28.65 B5.87 300.39 8|.8| 3 |2 _7 ';_7.5 -29.68

3565._V_ -12.52 |51.84 294.94 62.55 23 34 38 2963.9 -15.91

2445.41 -34.J3 55.41 30|.15 87_94 5 8 J| 1845.4 -34,04

3518.76 -7.75 123.6_ _._2 56.60 23 48 |6 2918.8 -J2.09
DZFF£R_NTIAL CCRRI_CT|ON$

TO_ .3389 TRA .5032 TC3-6.6251 B_J |.2988

ROE .2760 RRA .0797 RC3 -._:05 FAU .02676
FOE .0292 FRA ,5453 FC3-1.6287 69P J6706

_o£ .437'0 _A .50_ Be3 6,8301FSP -426

NZ0-G)URS£EXE:CUTZC_ ACCURACY

SGT 5244.2 S_R 4B2.6 _C,3 133.1

RRT .53|0 RRF .5193 RTF ,8841

52(_.4 R_3 .0555 R13 .8643

._I 5250,5 S_2 408,4 THA 2,81

L

Vl 29.960

v2 35.126

CLP-J73.18

ECC |.2341

_NJ 2 LONG
101.99

137.3_

73.16

124,88

46.17
119.29

CR_JT O[TERH_NAT_ON ACCURACY

ST 593.8 $R 421.3 S5 199.9

CRT .9053 CRS -.25|8 CST -,59J0
LSA 721.4 MSA 219.7 5SA 61.1

_LI 714,3 EL2 149.3 ALF 34.34
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JPL TM 33-99 EARTH'VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCM OATE MAR 11 1969 FLIGHT TJtAE J74,00 ARRIVAL (_ATE SEP J 1969

HIELJOCENTRI( CCN]C OJSTANCF" 515,346

RL ]4B.6Z LAL .00 LOL 170.25 VL 26.167 GAL 1.14 AZL 89.62 PiCA 259.83 SMA ]20.52 ECC ,23402

RP 107.85 LAP -.37 LOP 70.07 VP 36.877 GAP JZ,J4 AZP 90,07 TAL 176.26 TAP 76.09 RCA 92.31

RC 188.109 GL 2.61 GP -If.J2 ZAL 89.11 ZAP 16].72 £TS 295,78 ZA£ 131.88 £TE 193,70 ZAC 17] .02

PLANE TC_£NTRJ ¢ CONIC

C3 14._90 VHL 3.820 DLA 25.75 RAL _0.|6 RA0 6567,6 VI[L |1.661 PTH 2.05 VHP 8.294 0PA 7,77

LNCH AZMTH LNCH LINE L-J TINE ]NJ LAT INJ LCI_ INJ RT AS_ INJ AZ'IWTH INJ TIM_ PO CST TIM

90.00 I 14 _ 3115.84 -_7.09 104.78 _04.99 81.4] 2 6 34 2515.8

90.00 21 39 25 3811.59 -12.16 149.96 300.11 6,1.23 22 42 56 3211.6

1130.00 3 1 51 2770.20 -29.33 79.68 _05.32 83.96 3 48 1 2170.2

100.00 22 34 53 3632.46 -|0.14 135,76 299.06 6].73 23 35 26 3032.5
110.OO 4 57 7 2409.55 -34.18 52,61 309.64 89.(_2 5 37 16 1809.6

110.O0 22 56 7 3565.87 -5.98 128.19 296.94 56,28 23 55 32 2965.9

INC .3801 vi 29.980

4PO 148.72 v2 35.138

£TC 188.06 CLP-173.90

OIFFERIENTIAL CCRR[CTION5 NI0-COUR_E EXIECUT]ON ACCURACY

TOE .2428 TRA .7460 TC3-6.'/_5B BAU 1 ._089 _T 52B3.9 _ 483.8 5(,3 130.5
ROE .2769 RRA .09_9 RC3 -.2520 rAU .02528 _T .5210 I_ .SO50 RTF .8881

FOE -.0087 FRA .5911 FC3-I ._03 BSP 16866 _ 5_06.0 _3 ,0463 R|3 .8882

mE .3683 _A .7519 8C3 6.7106 f'SP -422 SGI 5289,9 _ 412.5 THA 2.75

RAP 77.4] ECC J.240]

IN] 2 LAT IN] 2 L(_NG

-28.00 96.Z4

-15,53 14Z.91

-29.86 7,0.91

-13.84 IZ8.9Z

-33.86 43.38

-10.37 121.85

ORBIT 0[TERNINATION ACCURACY

ST 543.4 SR 4]8.0 SS 213.3

(RT .7470 CRS -.0694 (ST -.6840

LSA 653.8 MSA 292.4 5SA 50.8

ELI 644.3 EL2 234.4 ALF 35.Z3

LAL*NCH 0ATE MAR 1! 1969 FLII_IT TINE 176.00 ARRIVAL CATE SEP 3 1969

HELIC_ENTRIC CONIC

RL 148.62 LAL .00

RP 107.81 LAP -.18

RC 189.959 GL 1.24

PLANETOC_NTRIC CONIC

C3 15.141VHL 3.891

CNO_ AZMTH LNO_ TZW[
gO.OO 1 5_ 48

90._0 21 35 _1

100.00 3 36 37

_O0.O0 22 35 43

110.00 _ 26 22

110.00 23 2

_IFFERENTIAL CORRECTION_

TOE ,1_74 TRA 1,00._6 TC3-6,4984 8AU |,316_

ROE .2786 RRA .1091. RC3 -.2401 FAU .02378

FDE -.0454 FRA .6179 FC]-|.3595 BSP J6955

BOE .3106 8RA 1.009fl 8C3 6.5028 FSP -414

DISTANCE 5_.874

LOc 170.25 VL _.I12 Gk_ 1.74 kZL 89.81 _ 263.05 S_A 120.20 £CC .23824 INC .1850 vl 29.9_0

LOP 1_,29 VP _.8_0 G_P |Z.47 AZ'P _KI,02 T_L 174.43 TAP 77.48 RC_ 91.57 APO 148.84 VE 35.150

GP -14.64 ZAL 85.13 ZAP |64.42 ITS L=_9_,91 ZAE 132.07 ETE 193,34 ZAC 173.46 ETC ]86.34 CLP-174.63

OLA 24.60 RAL 84.63 R_ 6_7.6 VEL 11.684 PTH 2.06 VHP 8.469 0PA _.59 RAP 79.76 ECC 1.2492
L-I T_IVlE IN] I,_T IN] _ _NJ RT AS(. _NJ AZMTH _NJ T_t_ PO C$T TIN IN] _ L4T IN] _ LONe

3050.93 -27.66 100.12 309._ 83,68 2 44 39 2450.9 -28.25 91.50

3_93.04 -9._'0 J_4._ _._8 63.27 2_ 40 44 3_93.0 -13.ZZ I47.77

2719.44 °29.64 75.94 310.08 85.91 4 21 57 2119.4 -29.89 67.14

3_9.76 -7.95 |_,)._5 303.34 6_.09 t3 37 23 _099._ -]1.75 ]32._

2376.1| -_.17 50.00 _10.2"_ 91.14 6 5 58 ]776,1 -33.63 40.80

Ml0-_ EXECOTION ACCURACY ORBIT 0ETERM|NATION 4CCUR_CY

S(,T 5_|_,7 _ 4B4,J 5{,3 127,9 57 5491_ 5_ 413.6 SS _33.]

RR7 ._I09 I_ .49L_ RTr .8917 CRT ,4827 CR5 .0_22 CST -.8136

_337,7 R_3 ,0393 R13 ,8918 LSA 62_.4 MSA 371.4 5SA 4_.0

•%1 5321.5 SG2 415.7 THk 2.68 ELI 603.3 EL2 329.8 4LF 29.62

LAUNCH CATE MAR I1 1969 FLIGHT TIME 178.00 ARRIVAL CiTE SEP 5 1969

CISTANCE 526.367

26.059 GAL 2.36 AZL 9(3.01HCA 266,27 SMA 119.90 ECC .24_6

36.822 GAP 12.82 AZP 90,00 7_L 17_.60 TAP 78._7 RCA 90.7_

81.18 ZAP 165.06 ET5 291.82 ZAE 13_.26 ETE 193.00 Z_C ]75.90

HELIC_ENTRIC CO_IC

RL 14H.62 L4L -DO LOL 170.25 VL

RP 107.78 LAP .O] LOP 76.52 VP

RC 191.786 GL -.05 GP -14.21 Z_L
PLANE TOCENTRIC CONIC

C3 15._95 VHL 3.987 CLA _3.39 RAL 88.98 RA_ 6567.6 V£L 1J.737 PTH 2._6 VHP 8.6_9 CP_ 9,32

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 2 3(1 8 2995.70 -ZS.01 96.12 314.75 85.66 3 20 4 2395,7

90.00 Z] 34 15 3970.21 -7.31 159.09 _38.61 6_.57 22 40 25 3370.2

100,00 4 9 48 2674.36 -29.81 72.60 314.87 87.66 4 54 22 2'074.4

I00.OO 2_ 37 16 3766.78 -5.73 143.28 307.75 60,61 23 40 3 3166._

110,OO 5 54 56 2345.46 -34.10 47.61 314.86 92.56 6 34 ! 1745.5

110.00 23 8 _1 3668.45 -2.08 133.57 305.48 55.87 24 9 46 3068.4

O]FFERENTIAL CORRI[CTI(_NS MI0-COURSE EXECUTION ACCURACY

TOE ._147 TR4 1.2696 TC3-6.2288 BAU 1.3245 _T 5349.8 SGR 482.9 SG3 125.3

RCE .2_05 RR_ .1246 RC3 -.2267 FAU .02239 RRT ._08 RRF" .4790 RTF .896_

rOE -.O843 FR_ .68_1 FC3o1.2195 6SP 17123 _B 5371.6 R_3 .0317 R13 .8961

_OE .2809 f3R_ 1._757 6C3 6.73_0 FSP -409 ,_I 5355.3 5G2 4J7.5 THA _.6_

INC .0000 Vl ?9._H0

4PO 149.02 V? 35.161

ETC 18_.75 CLP-175.35

RAP _2,1_ [CC 1,_616

_NJ 2 LATINJ _ LONG

-10.93 152.78

-29.82 63,79

-9.6_ 136.64

-33.37 38.44

-6.54 127.33

ORBIT CETERMIN_T_C_ _CCUR_C_
ST 615.1SR 407.4 55 ?57.5

CRT .1765 CR5 .Z|32 CST -,91_3

LS_ 662.6 MSA 412,7 SSA 35.4

_LI 6_2._ [LZ _96.4 _LF 11.30

L_UNCH CArE MAR I] ]g'69 FLIGHT TIME ]_0.00 _RRIVAL CAT[ 5EP 7 1969

H_LIOCENTRIC CONIC OI$TAP_E 531.82]

RL 148.62 LAL ,C'43LOL 170.25 VL 26.006 GAL 3.01 AZL gO,20 I',K;A 269.50 5HA

RP 107,75 LAP .2'0 LOP 79,74 VP _6.79_ GAP ]3._;M_ AZP 90.00 TAL ]70.79 TAP
RE 193.588 GL -1.25 GP -13.81ZAL 77,30 ZAP 165.65 ETS 289._ ZAE 132.43 ETE

PLAN_TC_ENTRIC CC_IC
C3 16.876 VHL 4.108 OLA 22.16 RAL 93.19 RAD 6567,7 V£L 11,758 PTH 2.08 VHP

LNCH AZMTH LN(H TI_ L-J TiME _NJ LAT ]NJ _ INJ RT A.SC INJ A_4TH

90.00 3 4 8 2948._ -28.21 9"2.66 319.6l 87.39

90.00 2! 33 50 4045.06 -4,94 163.32 313.04 62.08

100.00 4 41 23 2634.64 -29.88 69.65 319.67 89.21

100.OO 22 39 ]6 3833,85 -3.47 146,99 312.23 60.29

110.OO 6 22 35 _318.OO -34.00 45.47 319.54 93.82
110.00 23 14 33 3723.26 .02 136,43 310.05 55.82

OIFFERENTI4L CORRECTIONS

TOE -.1184 TRA 1.5495 TC3-5._944 6AU 1.3307

R_E .2833 RRA .1406 RE3 -.2109 r_u .02102

FCE -.1220 FR_ .7289 FC3-1.078_ BSP ]7266

BOE .3071 BR_ 1.5559 BC3 5.8981F,SP -403

I]9.60 ECC .2479! INC .1978 VI 29.980

t_.2_ RCA _9.95 =PO ]49.25 V2 35.172

]92.69 ZAC 17_.28 ETC 169.39 CLP-176.07

MI0-COURSE EXECUTION ACCURACY

S(,T 5378.2 .s_. 480.6 s_3 122.8

RRT .4905 RR_ ,4666 RTF .9004

SG8 5399,6 R23 .0256 R13 ,9005

SG| 5383.4 SG2 418,4 THA 2.52

8.864 CPA 9.98 RAP _4.55 ECC 1.2777

INJ TIME _ CST TIM INJ _ L_T ]NJ 2 LL'_C

3 53 16 234_.2 -78.27 _3.99

22 41 15 3445,1 -8,64 156.59

5 25 17 2034.6 -29.67 60.85

23 43 ]0 3233.9 -7.40 140,40

7 l 13 171_.0 -33,09 36.35

24 16 36 3123,3 -4.47 130.?I

ORBIT CETER_IN_TION ACCURACY

ST 733._ SR 400.2 SS 284.6

CRT -.0683 CRS .3106 CST -.9626

LSA 7_5.1MSA 402,9 SSA 30,}

ELI 734.5 EL2 398.9 ALF 176.97

22OO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-693

LAUNCH DATE MAR 11 1969 FLIGHT TIME I92.00 ARRIVAL DATE 5EP 9 1969

HELIOCENTRIC CONIC 01STANCE 537.230

RL 146.62 LAL .00 LOt. I70.25 VL 25.9§4 GAL 3.69 4ZL 9(3.39 MICA 272.7Z ,944

RP 107.71 LAP ,39 LOP 82.97 VP 36.768 GAP 13.60 AZP 90.02 TAL 168.99 TAP

R( 195.366 GL -Z.37 GP -13.45 ZAL 73.51 ZAP 166.18 ETS 286.94 ZAE 132.58 ETE
PLANETOCENTRIC CONIC

C3 18.110 VHL 4.256 0LA 20.90 RAL 97.22 RAO 6567.7 VEL ll.Bll PTH 2.09, VHF

LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME

90.00 3 36 0 2907.53 -28.30 89.69 324,46 88.87 4 24.27
90.00 Z1 34 10 4118.46 -2.59 |67,43 317.55 61.79 22 42 49

100.00 5 II 19 _'600.18 -29.89 67.08 324.47 90.56 5 54 39

1130.00 22 41 32 3901.04 -I ,20 150.68 316.77 60.13 23 46 33

110.00 6 49 9 2294.09 -33.87 43.61 524.24 94,91 7 27 23

110.00 23 210 12 3779.89 2.18 139.38 314.66 55.88 24 23 II

DIFFERENTIAL CCRR[CTION$ MI0-COUR,_E [_ECUTION ACCURACY

TOE -.2627 TRA 1.8435 TC3-5.5099 BAU 1.3348 .._,T 5401.3 _ 477.0 5(;3 |20.2

ROE .28","0 RRA .1569 RC3 -.1931 FAU .01966 RRT .4794 RRF .4544 RTF .9046

r0£ -.1592 FRA .7752 FC3 -,9_98 85P 17:588 S_ 5422.5 R23 .0206 R13 .9047

BOE .3891 8RA 1.8_02 9C3 5.3133 FSP -397 ,_! 5406.4 ,f_2 418.2 THA 2.44

LAUN(._ DATE MAR 11 J969 FLIGHT TIE 184.00

PELI(:X:ENTRI( CONIC DI$TAN([ 542,387
RL |48.62 LAL .O0 LOt. |70.25 VL 25,gO3 GAL 4.40 AZL g(3.58 HCA 275.95 SMA

RP 107,68 LAP .SB LOP 86.20 VP _.74| GAP 14.03 AZP 90.06 TAL J67.20 TAP

RC 197.119 GL -3.39 GP -13.|2 ZAL 69.85 ZAP 1_.65 £T$ 294.15 ZAE 132.72 ETE
PLANETOCENTR|C (ONI(

C3 19,631 VHL 4.4310LA 19.65 RAL 10|.07 RAO 6567.8 VEL ||.875 PTH 2.11 VHP
LNCH A2'_ATH LNICH TIE L-I TIME IN| LAT

00.00 4 5 49 2873.19 -28.32

90.00 21 35 1 4190.76 -.26

100.00 5 39 33 2570.95 -29.85

100.00 _'Z 43 59 39_.23 |.08

110.00 7 14 27 LM'_74,04 -33.74

110.00 23 25 34 _37.91 4.39
OIFFERENTIAL CORR[CTIOI_

TOE -.4|45 TRA H.|551 T(3-5.0853 BAU 1.3354

ROE .2918 RRA .1736 R(3 -.1740 FAU .OIB2B

FOE -.1930 FRA .8233 F(3 -.8063 BSP 17419

BO£ .flO69 BRA 2.1621BC3 5.0_3 FSP -}BB

119.31ECC .25344 INC .3891 V| 29.980

81.71 RCA 89.07 APO 149.55 v2 35,182

192.41ZA( 178.91ETC 49.03 CLP-176.80

9.086 DPA 10.56 RAP 86.99 E(C 1.2980

PO (ST TIM IN| 2 LAT IN| 2 LONG

2307,5 -28.15 81.02

3518.5 -6.34 160.76

2000.2 -29.49 58.30

3_01.0 -5.17 144.14

1694.1 -32.82 34.53

3179.9 -2.31 133.18

ORBIT DETERNINATION ACCURACY

ST 883.3 SR 392.4 ss 312.9

CRT -.2363 CR5 .3834 CST -.9838

GSA 941.9 MSA 379.9 5SA 26.4

ELI 889.3 EL2 378.7 ALF 172,67

ARRIVAL DATE SEP 11 1969

119.03 ECC .25949 IN( .5814 Vl 29.980

83.15 RCA 88,14 APO 149.92 V2 35.192

19"2.14 ZAC 176.62 ETC 22.87 CLP-J77.fi3

9.328 DPA 11.07 RAP 89.44 ECC 1.323!

IN| LONG IN| RT A,._ IN| A2'NTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

87.17 329.28 90.13 4 53 43 2273.2 -28.00 78._Z

111.47 3L:_Z.I0 61.68 22 44 52 3590.8 -4.04 164.83

64.91 329.25 91,70 6 22 24 1971.0 -29.29 56.15

154.36 321.35 60.13 23 _ ? 3368.2 -2,90 147.84

42.06 328.95 95.82 7 52 21 1674.0 -32.57 33.02

142.42 3J9.29 56.07 24 29 32 3237.9 -.09 136.21

NID-OC)UR,$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5417.7 5(,R 472.2 .%3 117.6 ST 1045.B SR 384.1 SS 341.O

RRT .4_2 RIRF .4427 RTF .gOBB (.RT -.3439 CRS .4356 CST -.9923

54_18,2 R_3 .0166 R13 .9088 LSA 1108.6 NSA 357.9 SSA 23.4

SGI 5422,2 S¢2 416.9 THA 2.35 ELl 1055.2 EL2 357.5 ALF 171.86

LAUNCH DATE MAR 11 1969 FLIGHT TIME 186.00 ARR]VAL C_TE 5EP 13 1969

HELIO(:ENTRI( (ONI( 01STANCE 547.883

RL 148.62 LAL .00 LOL 170.25 VL 25.853 GAL 5.15 AZL 90.78 H(A H79.18 S_AA

RP 107.66 LAP .77 LOP 89.43 VP 36.715 GAP 14.49 4ZP 90.12 TAL 165.43 TAP

RE 198.846 GL -4.32 GP -12.82 ZAL 66.34 PAP 167.07 £TS 281.11 ZAE 132.85 £T£
PLAMETO(ENTRI( CONIC

C3 Zl.478 VHL 4.634 DLA 18.42 RAL 104,71RA0 6567.9 V£L 11.952 PTH 2.13 VHP

LNCH AZMTH LNCH TIME L-I TIME IN| LAT

90.00 4 33 40 2844.87 -29.29

90.00 21 36 12 4262.09 2,04

I00.00 6 6 4 2546.92 -29.79

1OO.00 22 46 3(3 4035.26 3.35

I10.00 7 36 24 2258.04 -33.63

110.00 23 _0 39 3896.91 6.63

DIFFERENTIAL CORRECTIONS

TOE -.5793 TRA 2.4793 TC3-4.64BI BAU J.3354

ROE .2975 RRA .1900 RC3 -.1547 FAU .01699

FOE -.2312 FRA .8715 rE3 -.6850 BSP 175_7
BOE .6512 BRA 2,486_ BC3 4.6507 FSP -_2

I18.75 ECC .266JI IN( .7761 vI 29.980

84.62 RC4 87.15 APO J50.35 v2 35.Z01

191.89 ZAC 174.20 ETC 18.07 CLP-178.27

9.599 DP4 II.50 RAP 91.90 £CC 1.3535

IN| LONC IN| RT AS(: IN| A?I,ITH IN| TIME PO CST TIM IN| 2 LAT IN| ? LONG

85.10 334.07 91.17 5 21 5 2244.9 -27.83 76.47

175.44 326.67 61.75 22 47 14 3662.1 -1.75 168.82

63.13 334.02 92.64 6 48 31 1946.9 -29.10 54.39

158.05 325.95 60.28 23 53 45 3435.3 -.63 151.52

40.83 333.65 96.54 B 16 2 1658.0 -32.36 31.82

145.53 323.92 56.39 24 35 36 3296.9 2.16 139.28

MID-COUR,E EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

,T_,T 5432.4 _ 466,0 S(,3 115.1 ST 1212.0 SR 375.? SS 368.8

RRT .4560 _ .4303 RTF .9133 CRT -.4197 CRS .4775 CST -.9961

5452.4 R_3 .0129 R13 .9133 LSA 1277.2 MSA 337.7 SSA 21.1

SGJ 5436.6 SG2 414.4 THA 2.25 ELI 1223.1 £L2 337.5 ALF 171.98

LAUNCH OATE MAR 11 1969 FLIGHT TIME 186.00 ARKIVAL DATE SEP 15 1969

HELIOCENTRIC CON|C

RL 14_.62 LAL .00 LOL 170.25 VL

RP 107.63 LAP .95 LCP 92.66 VP

RE _.549 GL -5.14 GP -12.54 ZAL
PLANETOCENTRIC CONIC

C3 23.698 VHL 4.Br_)

LNCH AZMTH LN_H TIME L-_ TIME IN| LAT
90.O0 4 59 35 2822,31 -28.2fl

90.00 21 37 37 4332.42 4.30

1OO.OO 6 30 51 2528.01 -29.72

100.00 22 49 3 4101.95 5.59

110.00 8 0 55 2246.20 -33.53

110.00 23 35 28 3956.52 8.86
DIFFERENTIAL CORRECTIONS

TDE -.7_37 TRA 2.8205 TC3-4.2047 BAU 1.3328

ROE .}043 RRA .2061 RC3 -.1356 FAU .01574

FDE -.2669 FRA .9209 FC3 -.3751 BSP 17618

BOE .8128 BRA 2.8280 _C3 4.2'069 FSP -375

01$T_N(E 953.100

25.804 GAL 5.94 AZL 90.97 HEA 282.42 SMA
_.688 GAP |4._9 AZP _0.21 TAL 163.69 TAP

63.00 ZAP 167.42 ETS 277.85 ZAE |32.96 ETE

118.48 ECC .H7337 INC .9743 Vl 29.980

86.10 RCA 86.09 APO 150.87 v2 35.209

191.66 ZAC 171.77 ETC 16.06 CLP-179.01

OLA 17.21 RAL 108.13 RAO 6568.0 V£L 12.045 PTH 2.15 VHP 9.874 CPA 11 .87 RAP 94.37 ECC J.3900

INJ LONG IN| RT AS_ IN| _ZMTH IN| TIME

83.4fl 3_8.83 92.00 5 46 38

179._8 331.25 61.98 22 49 30

61,73 3_8.75 93.37 7 12 59

161.73 330.55 60.59 23 57 25
39.92 338.34 97.07 B 38 21

148.70 328.54 56.85 24 41 24

MID-COJRS_E EXECUTION ACCURACY

SGT 5442.7 _ 458.4 SG3 112.6

RRT .44_O RRF .4J76 RTF .9180

5Ge 5462.0 R_3 .0096 RJ3 .9181

SGJ 5446.5 S/,,2 410.7 THA 2.15

PC) (ST TIM INJ 2 LAT IN| 2 LONG

2222.3 -27.68 74.83

3732.4 .52 177.74

1928.0 -28.94 53.01

3501.9 1.63 155.1_

1646._ -32,19 30.94

3356.5 4.44 142.40

CRe|T _ETER_INATION ACCURACY

ST 1374.4 SR 366.2 SS 395.4

CRT -.4725 CRS .S096 CST -.9978

LSA 144J,0 MSA 320.1 SSA 19._

ELI 1395.9 £L2 320.0 ALF 172.42

Z201



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 J

LAUNCH DATE MAR 1 ! 1969 FLIGHT TII,_ 190.00 ARRIVAL CATE S_P 17 J969

HCLIC_ENTRIC CONIC 0ISTANC[ 558.252

RL 146.6Z LAL .00 LCL 170.25 VL 25.755 GAL 6.76 AZL 91,IB HCA 285.65 5_k llB.2Z ECC .28134 INC 1,1777 Vl 29.980

RP 107.60 LAP 1.13 LOP 95.90 VP 36.66Z GAP 15.53 AZP 90.32 TAL 161.97 TAP 87.62 RCA 84.96 APO 151.48 v2 35.ZJ7

RC L_O2.227 GL -5.88 GP -12.26 ZkL 59.8] ZAP 167.71ETS 274.35 ZAE 133.06 ETE 191.44 ZAE 169.34 ETC 14.95 CLP-179.77

PLANETOCENTRIC CONIC
C3 26.350 VHL 5.J]3 OLA 16.05 RAL 111.35 RAO 6568.1VEL 12.134 PTH 2.18 VHP I0,JB5 DPA |2.16 RAP 96.85 £CC ].4337

LNCq A2_ATH LNK_H TINE L-I TIRE INJ LAT |NJ L(_ INJ RT AS( INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ Z LONC

90.00 5 23 38 2805,25 -28.21 82.21 345,54 92.62 6 I0 24 2L_35.5 -27,54 73,60

90,00 tl 39 11 4401,72 6._ I85,28 535.84 62.58 22 52 33 _801.7 2.75 176.61

100,O0 6 53 55 2514.11 °29.66 ¢=0.70 345.45 93.91 7 55 49 1914.l -28.80 52.OO

i0(3.00 L_2 51 35 4168.09 7.79 I65.41 333.14 61.05 24 ! 3 3568,1 3.86 |58.82

110,00 8 21 59 2238,55 -33.47 39.55 345.00 97.41 8 59 18 1638.6 -32.08 30.37

110.00 23 40 0 4016.41 11.07 151.92 355.16 57,A5 24 46 57 5416.4 6.70 145,56

0|FFERENTIAL CORRECTIONS NI0-COURSIE E_ECUTION ACCURACY CRSIT OETERNINATION ACCURACY

T0E -.9363 TRA 3.1809 TC5-3.7651 8AU 1.5270 SGT 5448.2 .S6R 449.6 S(,3 li0.3 ST 1527.8 SR 357.0 SS 420.7

ROE ,3123 RRA ,_17 RC5 -.1169 rkU .01451 RRT ,4290 RRF .4045 RTF ,9229 CRT -.510! CRS ,55A5 CST -.9986

FOE -,3OI9 FRA ,9723 FC3 -.4167 8SP 17685 _ 5466.7 R25 .007_ RJ3 .9229 LSA 1595,4 NSA 304.8 $SA 17.7

BOE .9870 t_RA 3.1886 6C5 3.7669 FSP -_69 .%1 5451.6 SG2 405.9 THA 2.04 ELI 1539.1 EL_ 304.8 ALF 172.92

LAUNOH OATE MAR II J969

H[LI(XENTR|C CONIC
RL 148.62 LAL ,00

RP 107,58 LAP 1,3I

RC Z03.880 6L -6.52

PLANETOCENTRIC C(_NIC

C3 29.503 VHL 5.432 OLA
LN04 A2'NTH LNCH TIRE L-I TIRE INJ LAT

90,00 5 45 55 2795,45 -2B.J7

90.00 21 40 50 4469.B7 8.64

100.00 7 15 19 250S.02 -29.62

1130,00 22 54 6 4233.51 9._

110.00 8 41 57 L_35.01 -35.43

110.00 23 44 17 4076.29 I5.24

D|FFERENTIAL CCII_CTIONS

TO[-I.I255 TRA 5.5¢>41 TC3-3.3_48 BAU 1.3159

ROE .3216 RRA .2366 RC3 -.0969 F_lvJ ,0|326

FOE -,3356 FRA 1.02/_ FC5 -,_k_9"Z 8SP 11678

BO£ 1.1705 _A 3.5720 8C5 3.3362 FSP -360

FLIGHT TINE 192.00 ARRIVAL DATE SEP 19 1969

OIST_'_E 563.299

LCL 170.25 VL 25.708 ¢,_L ?.61 A_- 91.39 P_A

LOP 99,I4 VP _r " 636 GAP I6.11 AZP 90.45 TAL

GP -12,05 ZAL 56.86 ZAP 167.94 ETS _70,64 ZAE

288,88 SNA I17.96 ECC .29009 INC 1.3878 Vl 29.980

160,28 TAP 89,16 RCA 83.74 APO 152.18 VE 35.2_5

153.14 ETE 191._3 ZAC 166.93 ETC 14,23 CLP 179.47

14.95 RAL 114.34 R/K) 6_.2 _EL 12,285 PTH 2.21 VHP 10,525 0P_::.1_.59 RAP 99.32 ECC 1.4855
INJ LON_ JNJ RT A_C INJ A_ATH JNJ T11.1_ PO CST TIM INJ 2 LAT INJ _ LONG

81.35 348.20 93.05 6 32 27 2195.4 -27,45 7_.75

187.15 340.4J 62.93 _ 55 20 3869.9 4.94 180.43

_0.05 348,10 94.26 7 57 4 1905.0 -ZB.71 51,34
169.09 539.72 61,66 2A 4 39 3633.5 6.06 162.43

_9.06 _M7.63 97.57 9 18 52 1655.0 -32.O5 30,11

15fl,20 _?.76 58.20 24 52 13 3476.3 8.94 148.74

MI0-COI._SIE [_CUTION ACCURACY ORBIT 0ETERNIN,e,T/ON ACCURACY

_GT 5447._ _R 4_.P _5 108o0 ST 1_.5 _ 548.0 SS 444.Z

RRT .4140 _ ._1_ RTF .9278 CRT -.5372 CRS .5529 CST -.9991

5465.2 R_5 .0056 R15 .9278 LSA I757.0 MS_ 291.7 SSA 16.4
5(,1 54_O.5 _2 400.| THA J.9_ ELI 1679.3 ELI 291.7 ALF 173.41

LAUNCH DATE MAR II 1969

PEL IO_ENTRIC CONIC

RL 148.62 LAL .00

RP IO7.56 LAP 1.49

RE _5._O8 GL -7.08

PLARE TOCENTR|C CONIC

C3 33._44 _ 5.766

LN_ AZNTH LN_H TIN[

90.00 6 6 24

90.00 21 42 52

IO0.00 7 35 6

I00.00 22 56 32

110.00 _ 59 A9

lID.DO _3 A8 19

FLIGHT TIRE 194.00 ARRIVAL _AT£ SEP _l 1969

01STANCE 568.231

LOt. 170.25 VL 25.661 6AL B.6Z AZL 91.61HCA 292.12 5t4A 117.71 ECC .29973 INC 1.6061 Vl 29.980

LOP i02.37 VP 36.610 GAP 16.75 A2P 90.60 TAL 158.63 TAP _0,75 RC4 82.43 APO 153.00 V2 35.Z_Z

GP -11.84 ZAL 54,08 ZAP 168.09 ETS 266.74 ZAE 133.I9 ETE 191.03 ZA( 164.52 ETC 13,73 CLP 178.68

DLA 13,90 RAL 117.15 R_D 6568.3 VEL 12,434 PTH 2.25 VHP 10.997 0PA 12,56 RAP 101.79 ECC 1.5471

k-I TIRE INJ LAT INJ LONG INJ RT A_C INJ A_ATH INJ TINE PO CST TIN INJ 2 LA T _NJ _ LONG

2786.53 -28,14 80.84 352.82 93.30 6 52 51 _186.5 -27.38 72.26

4536.78 10.69 191.00 344.96 63.62 22 58 9 3936.8 7,06 184._O

2500.51 -29.59 59.69 352.70 94.44 8 16 46 1900.5 °28.66 5|.Ol

4298,03 11.98 172.77 344.29 6_.41 24 8 I0 3698.0 8.19 166.O3

2_35.43 -35,A4 . 39,09 352.23 97.55 9 57 4 1635.4 -32,03 ]O.14

4135._8 15.36 158.53 342.54 59.08 24 57 15 3535.9 11.14 151.96
ORBIT DETERNINATION ACCURACY

ST 1798.7 SR 338.9 SS 467.]

CRT -.5602 CRS ,5700 CST -.9994
LSA 1868,2 NSA 279.1 SSA 15.3

ELl 1809.0 ELZ _79.1ALF 173.8]

SEP 23 1969

_IFFE_NTIAL CORIRI[CTIONS NI0-COLM._ EXECUTION ACCURACY

T02-1.3276 TRA 3.9675 7C3°2.9500 8AU 1.3027 S6T 5445.4 S6R 428.5 $63 105,7

ROE .3321 _ .250_ RC3 -.0824 F_U .01209 RRT ,39?0 RRF .5761 RTF .9351

rOE -.3702 FRA I.O830 re5 -.5150 BSP 17730 $68 5462.2 R23 .0041 R13 .9351

802 1.3685 _RA 5,9754 8C3 _.9312 F,SP -554 SGI 544B.1 $62 595,1 THA 1._0

LAUNO4 DATE MAR II 1969 FLIC, MT TIRE I96,00 ARRIVAL DAT[

H_LIO_ENTRIC CONIC 01STANCE 573,028

RL 148.62 LAL ,(30 LOL 170,25 VL 25.616 GAL 9.63 AZL 91.83 H(A 295.36 5_4A 117,47 ECC .31036 INC 1.8349

RP 107.54 b_P 1.66 LOP 105.6! VP 36,584 GAP 17.44 _ZP 90,?9 TAL 157.02 TAP 9"Z.38 RCA 81.0| APO 153.9_

RC L_07.tlI GL -7,57 GP -11.64 ZAL 51.49 ZAP 168.17 ETS 262.67 ZAE 133.22 ETE 190.83 ZAC 162.14 ETC 13.35

PLAN[TCK_ENTR|C CONIC

C3 57.678 VHL 6.J_ OLA 12.9_ RAL I19.?l RAO 656_.5 V_L 12.611PTH _.29 VHP 11._07 OPA lZ,67 RAP I04.25
LNCH AZHTH LN_H TIRE L-I TIME INJ LAT INJ LCI_, INJ RT AS_ INJ A234TH INJ TIRE PO CST TIM INJ 2 LAT

90.00 6 25 11 2784.2! -26,13 80,67 557.57 93.39 7 11 41 2184._ -27.36

90:00 21 44 I6 d602.'55 12.64 194.82 349.49 64.45 23 0 58 4002,3 9.10

100.00 7 55 19 2500,30 -29.59 59,6_ 357,25 94.44 8 34 59 1900,3 -28.66

1(30,00 22 58 55 436].48 13.95 176,45 348.83 65.29 _4 lI 36 3761.5 IO.Z6

110.00 9 16 57 2239,61 -53,47 39,4I 556.78 97.57 9 55 57 1639.6 -3_.09

I10.00 23 52 6 419A.9J 17.39 161.89 346.90 60.10 25 _ O 3594.9 |3.28

OlFFERI[NTIAL CCIRR_CTION5 HIOoCCX, IRS[ EXECUTION ACCURACY
T02-I.5394 TRA 4.3925 TC3-2.5501 8AU I.ZBSO S_T 5A36.B S6R 416.0 $63 103.5

ROE .3439 RRA ._4 RC3 -.0674 FAU .01095 RRT ._BO RRF .3594 RTF ,9384

F0E -.4051 FRA 1.1423 FC3 -,2515 8SP 17780 _ 5452.? R'_3 .0032 RJ3 ,9384

BOE 1.5774 _RA 4.4002 8C3 2.5510 FSP -347 .561 5439.1 SG2 385.0 THA 1.66

Vl 29.9_0

vz 35.2]_
CLP 177.88

ECC 1.6201
INJ _ LONG

72.09

187.9_

51.00

169.61

}0.45

155.19

ORBIT CETERNINATION _CCURACY

ST 1914.7 SR 329.8 SS 489.?

CRT -.5795 CRS .5850 CST -.9995

LSA 19_5,5 MSA 267.4 SSA ]4.4

ELI 1924,4 EL2 267.4 ALF 174.19

Z202



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69_

LAUNCH DAT[ HAR 1| 1969

HELIOCENTRIC CONIC

RL 14B.6_ LAL .(30

RP 107.53 LAP 1 ._

RC 2138.690 GL -7.99

PLANE TOCENTRI C CONIC

C3 42,937 VHL 6.553

LNCH A?'MTH LNCH TII4E

90.00 6 42 34

90.00 2l 45 fig

J00.OO B 10 2

IGO.O0 23 ! 13

llO.O0 9 32 5

liD.DO 23 tiff 58

FLIGHT TIM( 198.00 ARRIVAL CATE S£P ?S |969

0ISTAN(E 577.663

LOL 170.25 VL 25.571 GAL 10.7! 4ZL 92.08 H(.A

LOP 108.86 VP 36.556 GAP J8.2_] AZP 90.99 TAL

GP -II.46 ZAL 4_.08 ZAP 168.17 ET5 258.47 ZAE

298.59 SNA 117.23 ECC .32710 INC Z.0763 V! ?9.9_0

15fl.47 T4P 94.06 RCA 79.47 APO 155.00 v2 3S.743

133.Z2 ETE 190.64 ZAC 159.78 ETC 13.07 CLP 177.05

OLA 12.00 RAL 122.09 RAO 6568.6 VEL 12.816 PTH 2,33 VHP 11.759 0P4 12.72 RAP 106.66 ECC 1.7066

L-! TINE INJ LAT INJ LONG |NJ RT AS_ INJ 4Z]4TH INJ TIM(: PO CST TIN INJ 2 LAT INJ 2 LONG
2786.13 -26_14 80.81 1.8§ 93.32 7 29 0 2186.1 -27.38 71,?3

4666.38 14.49 198.62 353.96 65.40 23 3 45 4066.4 11.05 191.63

2504.08 -29.6! 59.96 1.74 94,_0 B 51 46 1904.1 -28.70 51.27

4423.68 15.82 180.12 353.33 64._0 24 14 56 _823,7 12.24 173.17

LY147.3_ -33.54 40.00 J.2B 97,02 10 9 33 1647,3 -32.21 31.O2

4253.26 19.34 165,30 331.44 61.25 25 6 32 3653,3 15.35 158.44

OIFFERENTIAL C_CTION$ MIO-COUR_WE EXECUTION ACCURACY (_IT OETERMINATION ACCURACY

70E-1.7615 TRA 4.8461 TC3-2,J963 8/_.1 |.26|1 SGT 5424.4 SGR 40_,4 SG3 |0|.4 ST L:_017.1SR 320.8 SS 510.6

ROE .3572 RRA .2727 RC3 -.0338 FAU .00979 RRT .3564 RRF ,3407 RTF .9438 CRT -.5963 CRS .5985 CST -.9996
FOE -.4399 FRA 1._056 FC3 -.1975 BSP 17803 SGB 5439.3 R23 .0028 RI3 .9436 LSA 2089.6 MSA 256.4 SSA 13.5

BO£ I .7973 8RA 4.65_8 BC3 2,1970 FSP -341 SGJ fl426.3 ,%2 375.9 THA ! .52 ELl 2026.3 EL2 256.3 *LF 174.49

LAUNCH OATE NAR 11 1969 FLIC4,/T TIME 200.00 ARRIVAL OATE SEP 27 J969

HELIO([NTRIC CONIC

RL I48.62 LAL ,0(3

RP 107.51 LAP 1.98

RC 210.244 GL -8.34

PLANETOEENTRXC C.(?NI(
C3 49.185 _ 7.013

LNC_ AZ_TH LN(H TINE

9O.OO 6 58 22

90.00 21 47 40

1OO,00 8 25 19

IGO.GO 23 3 25
110.00 9 46 15

110.OO 0 2 53

0ZSTANCE 582.102

I70.25 VL 25,526 GAL 11.88 AZL 92.33 HO

LOP 112.10 VP _W5.532 GAP 19.04 AZP 91.23 TAL

GP -ll.30 ZAL 46.67 ZAP |68,09 ETS 254,17 ZAE

301.83 ._4A 117.01 £CC .33513 INC 2,3332 Vl 29.980

153.97 TAP 95.81RC4 77.79 APO 156.22 V2 35.2A8

133.18 ETE 190.45 ZAC 157.44 £TC 12.84 CLP J76,20

0LA 1l ,16 RAL 124.28 RAO 6368.8 VEL 13.059 PTH 2.38 VHP 12.259 OPA 12.71 RAP 109.09
L-Z TJNE INJ LAT |NJ LONG JNJ RT AS(. |NJ AZNTH INJ TINE PC) C$T TIN INJ 2 LAT

2791.93 -26.16 Bl.24 6.26 93,10 7 44 54 2191.9 -27.43

4728.78 16.L_ 202._W_ 358.43 66.47 23 6 29 4128.6 12.90

2511.50 -29,63 60.50 6.15 94.0J 9 7 10 1911.5 -28.78
4484.44 |7,58 ]83.78 3_7,B0 65.43 24 JB 9 3884.4 14.12

2258.22 -33.63 40.84 5.72 96.53 10 23 54 J656.2 -32.36

4310.49 21.17 168.72 353.94 62.52 I 14 44 3710,5 17.33
OIFFER_NT|AL CCRR[CTION$ NI0-(_J_._E EXECUTION ACCURACY

TOE-I .gg?l eRA 5.333_ TC3-l._682 B/gJ 1._2B8 _T 5407._ _ _.0 _3 99.3

ROE .37Z1 RRA .2,906 RC3 -.0416 FALl .00_:0 RRT .3323 _l_ .3199 RTF .9492

FOE -.4746 FRA |,2742 FC3 -.13|3 B_ p |7726 SGe 542J.4 1_3 .0032 RI3 .9492
8_£ 2.0265 6RA 5.3410 BC3 I ,B_7 FSP -332 _l 5409.0 $G2 _6fl.e THA J.37

£CC 1._095
INJ 2 LONG

72.65

19_.2B

51.81

176.70

31.84

161.71
ORBIT DETERMINATION ACCURACY

ST 2104_8 SR 312.0 $S 531.4

CRT -.6109 CR$ .6103 CST -.9997

LSA 2179.2 NSA 246_1 $SA 12.7

ELl 2|13.5 EL2 246.0 ALF 174.75

LAUNC_ OATE WAR 11 l_g FLIGHT TINE 202.D0 ARRIVAL O_TE SEP 29 1969

PELIO(:ENTRIC CONIC 01STANCE 586.305

RL 146.62 LAL .0(] LOL 170.2_ VL 25.486 G4L 13.15 AlL 92.61H(A 305.07 Sl4A 116.79 ECC .34960 INC 2.6088 VI 29.960

RP IO7.50 LAP 2.14 LOP 115.34 VP ,_.507 G_P 19.97 kZP 91.50 TAL 152.55 TAP 97.63 RCA 75.96 APO 157.61 V2 35.252

RE 211.773 GL -B.63 GP -11.14 Z/4. 44.84 TAP 167,92 ET5 249.82 7AE 133.11 ETE 190.26 ZAE 155.14 ETC 12.66 (LP 175,_0
PLAN[TOCENTRIC CONIC

C3 56.6_0 VHL 7.525 OL4 10._ RAL J26,29 RA0 6_.0 V[L 13.34| PTH 2.44 VHP 12.816 OPA J2.66 RAP 111.46 ECC 1,93_0

LN(.H AZIWTH LN_H T]I_ L-I T|I_ INJ LAT INJ LONG INJ RT AS( INJ A_MTH INJ TII,_ PO CST TI_ INJ _ LAT INJ 2 LONG

90.00 7 12 43 2BO1.22 -2B.19 81.91 10.37 92.77 7 fig 24 2201.2 -27.51 73.31

90._ 21 49 19 4789.34 17,83 L_36.10 2.61 67.63 23 9 9 4189.3 14.64 198,87

IOO.OO 8 39 13 2522.24 -29._0 61.30 10.45 93.60 9 21 J5 1922.2 -28.8B 52.59

iOO.OO 23 5 31 4_43.55 19._:P_ I87.41 2,20 _6,65 24 21 I4 3943.5 15.89 1_.19

110,0(3 9 59 10 L_'272.05 -33.73 4|.91 10.08 95.91 J0 37 2 1672.0 -32.54 32.87

110.00 0 5 59 4366.50 22.89 J72.16 .38 63.89 I 18 45 3766.5 19.20 J64.97
OIFFER1ENTIAL CORI_CTION,S NI0-C,(_UR_E [X[CUT|ON ACCURACY CIROIT DETERNINATION ACCURACY

702-2.2400 TRA 5.B_O_ TC3-1.5724 B&U I.lg07 _,T _6.8 _R 372.4 _3 97.3 5T 2181.6 SR 303.2 SS 553,2

RO[ .3885 RIRA .26_ RC3 -.0315 FAU ,0_744 RRT ,_031_ _ ._46 RI_ r ,9_47 CRT -.6263 CRS .6236 CST -.9997

FOE -.5116 FRA 1.3470 FC3 -.1137 B_W 17749 _ 5399,7 R23 .0035 R|3 .9547 LS4 2258.7 MSA 235,5 SSA JE.O
BO£ 2.2734 _RA 3.8576 9(3 I .fl727 F_P -327 SGJ fl_8.0 _ 3fl4.7 THA 1.21 ELI 2189.9 EL2 235.4 ALF 174.97

FLIGHT TIN_ _4.00 AR_IV4L 0ATE OCT 1 1969LAUNCH OAT[ MAR 11 1_9

0ISTM_E _.217

L0L 170.2_ VL 25.445 GAL 14._3 421. 92.91H(j_ 308.31 S_A 116.57 ECC .36573 INC 2.9075 Vl 29.980
LOP I18.59 VP 36.48_ GAP Zl.O0 AlP 9J .80 TAL 151,22 TAP 99.53 RCA 73.94 _PO 159.21 V2 35.255

GP -11.OO ZAL 42,99 ZAP 167,66 ET$245,44 ZAI[ 132.99 [T£ 190.07 ZAC J52.e8 ETC ]2.52 CLP 174.37

0LA 9,68 R_L 128.11 RAO 6569.2 VEL 13.671PTH 2.50 VHP 13.438 0PA 12.56 RAP 113.79

L-| T;NE _NJ I._T JNJ _ _NJ RT A_C |NJ AZl4TH JNJ TINE PC) CST TIN _NJ 2 LAT
2BJ3.64 -_.23 8_.82 14.7B 92.31 B 12 34 _13.6 -27.61

4847,83 J9.3J _.75 7.12 68,87 23 I1 43 4247.8 16.26

2535.93 -29.7_ C_.3I 14.70 93.06 9 34 2 1935.9 -29.01

4600.77 2_.72 190._ 6.52 67.96 24 24 11 4000.8 17.55

_8.48 -33.B4 43.18 14.33 95.16 1_ 49 0 1688,5 -3?.75
44_0,_ 24.4_

PIEL IO(ENTRI C CONIC

RL 148.62 LAL .00

RP 107.49 LAP 2.28

RC 213.276 GL -B.B8

PLANE TOCENTRIC CCI_I C

C3 65.536 _ B.095

LNO_ A2"NTH LN04 T|I,I_
90.GO 7 23 40

gO.O0 21 50 55

100.00 B 51 47

100.00 23 7 _0

J10.00 10 10 31

110.GO 0 _ 51

OIFFER_NTIAL (.CI_CTIOq,_

T0£-2.5019 TR* 6.4063 TC3-1.5039 B_ 1.142_

RO( .4068 RRA .2B73 R(3 -.02_7 F_U .00623

FOE -.5499 FRA 1.4261 FC3 -.0_23 BSP 17742

_OE Z.5348 _RA 6.41_ _(3 1.5041F_P -320

I75._9 4.76 65.37 I"22 32

MIO-r,,,O.B_ EXECUTI(3N ACCURACY

SGT _H_J.8 SGR 3_6.1 $G3 95.3

5G8 _373.6 _3 .0041 R13 .9600

_._| 3362.6 _ 342.7 TH4 1.03

ECC 2.07H6

TNJ 2 LONG

74._1

20_.40

55.59

183.63

34,11

_82J.0 213.95 16_.22

ORBIT DETERMINATION ACCURACY

ST _245.8 SR 294.5 SS 575.7
CRT -.6417 CRS .6372 CST -,9996

LS_ 2326.1MSA 225.2 SSA 11.3

ELI 2?53.8 EL? 725.! ALF J75.14

2"203



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4, 1968-69)

LAUNCH DATE MAR 11 1969 FLZGH T TII4E 206.00

P_L|OCENTRIC CONIC 0|$TkNC[ 593.773

eL 148.61 LAL .00 LOL 170o25 VL 25,406 GAL 16.04 AZL 93.23 PICA 31|,55 SMA

RP 107.48 LAP 2.42 LOP 1Z1,84 VP _.457 GAP 22.16 AZP 9"Z,15 TAL 149.99 TAP

RE 214.75,1 GL -9.08 GP -t0.87 ZAL 41.32 ZAP 167._ ET$ 241.0B ZAE 132.81 ETE

PLANE TC(ENTRIC CONIC
(3 76.241 VHL 8.132 0LA 9.05 RAL 129.76 RAO 6569,5 VEL 14,057 PTH 2.56 VHP

LNCH A2_4TH LNCH TIN[ L'I TIME INJ LAT ZNJ _ ]NJ RT A,_ |NJ AZ14TH INJ TZNE

90.00 7 37 16 2828.85 -28.27 83.93 18.86 91.76 8 24 25

90.00 21 52 27 4604,00 _._4 113.33 11.31 70.18 23 14 11

IOO,OO 9 3 1 2552,25 -29,80 63,52 18,19 92,43 9 45 34

100.(30 23 9 23 4655.83 22.09 194,31 10.74 69.33 24 26 58

110,OO 10 21 20 2307._ -_3.94 44,63 18.51 94.31 J0 59 47

110.OO 0 11 29 4473,64 25.93 179.O0 9.05 66,91 I 26 3

ARRIVAL 0ATE OCT _ 1969

116.37 [CC .38378 INC 3.2338 VJ 29.980

101.54 RCA 11.71APO 161.03 V2 35.258

189.87 ZAC 1_H0.67 ETC JZ.4| CLP 173.38

OIFFER1ENT|AL C.CII_ECT|(_N5 N|0-(_URSIE EXECUTION ACCURACY

TDE-2.7802 TRA 7.00_ TC3-I.OGIB BAU 1.08Z4 S_T 5332.5 SGR 3_J.Z .%3 93.4

ROE .4Z72 K_A .2_4 RC3 -.0155 FAU .00494 RRT .Z314 _ .2292 RTIr .9652
FD[ -.5901FRA 1.5127 PC3 -.0561B_P 17714 _ 3343,3 1_3 .0051 R13 .9652

BOE 2.8129 BRA 7.O116 8C3 1.0619 FSP -314 S_1 3333,1S_2 329,9 THA .85

LAUNCH OATE MAR II 1969 FLIGHT T|NI[ E)8.00

HELIC_ENTR]C CONIC OJ3TAN(E 396._

RL 148.62 LAL ,O0 LQ. 170.13 Yr. 25.3¢_3 GAL l?./O AZL 95.39 Hr_ 314.78 ..q4A 116.17 ECC .40403

RP IO?.48 LAP 2.55 LOP 125,09 vP 56,43Z GAP Z3,46 AZP _'_,53 TN.. 148,B9 TAP J03,67 RCA 69.24

R( 216.204 GL -9,23 GP -10.74 Z_4. 39.83 ZAP |66.83 ET$ Z,,_,16 ZAK 152.57 ETE 189.65 ZAC 148.51

PLAN[TOC_NTRZC CCNIC

C3 89,186 Vt_ 6.444 OLA 8,4_ R_J,. 131 ,_ R&O 6_.7 VIEL J4,_10 PTH 2,63 _HP J4,_V'Z30PA 12.24
LNO'I A2'MTH LN(.H TINE L-| TZNE INJ LAT ZNJ _ |Nj RT A_ ZNJ AZMTH _NJ TINE PO CST TIN

gO.DO 7 47 30 L_4_.46 -_8._0 B5.22 _'2.79 91.11 B 34 56 2246,5

90.OO 21 53 54 4_57.53 21,84 Z|6.80 J3.37 71.32 25 16 32 4557.5

100.00 9 12 _ 23?0.65 -19.83 M,gO L_.74 61.70 9 55 48 1970.6

100.00 23 IJ 8 4/O8.41 13.31 i97.94 J4.82 70.74 24 29 3_ 410g.4
110.00 10 30 3_ 2327,_8 -34,04 46,14 2"_.53 93,_ 11 9 24 1727,6

110,00 0 13 54 4524.14 _7,24 181,_4 J3.2J _,50 I _9 19 _k_24,1

DIFfeReNTiAL _(T|OI_ MZD-CCURS[ E)_CUTZON ACCURACY
T0_-3.07_ TRA 7,657_ TC3 -.8432 _AU |.005_ _T _.2 S_R 321,9 S_3 91.6

ROE .4_O1 RRA ,2163 RC3 -,0097 FAU ,00330 RRT ,J854 _ ,lB_ RTF .9702

FOE -,6321 FRA 1.6088 FC3 -,0_40 8_P |?395 SC_ 3_09.0 Ft_3 .0063 R13 ,6702

_OE 3.1065 _qA 7,6629 _C3 .B433 RW -307 SG| _199.5 _._ 316.3 _M .65

14.136 0PA 12.42 RAP 116.06 ECC 2.2547

CST TiN INJ 2 LAT INJ Z L(_MG

222_.8 -27,72 75.31

4304.0 17.76 205.85

1952.2 -29.15 54.78

4055,8 19,07 187.O1

1707,2 -32,97 _5.33

3873.6 12.58 171.44

ORBIT OETERNIN_TZON ACCURACY
ST 226_.2 SR 286.0 SS 599.4

CRT -,6575 ORS .6515 CST -.9998

L_ 2582.5 MSA 214,9 55A 10,7

ELI 2305,6 EL2 214.7 ALF 175.28

ARRIVAL OATE OCT 5 1969

ZNC 3,5948 Vl 79.980
APO 163.11 V2 ]5,259

[TC 12.32 CLP i72.34

RAP 118.27 £CC 7,4676

;NJ 2 LAT INJ 2 LCt,JG

-27.84 76.58

19.11 209.19
-29.29 56,14

20.=7 190.30

-_,20 37.10

24.07 174,61

ORBIT 0ETERMZN_T_ON ACCURAC_

ST 2337,6 SR 277,_ S5 624.6

CRT -.6738 CRS .6663 CST -,696B

LSA 2427.2 MSA 204,_ $SA 10.1

ELI 2345.5 (1_ L'_4,6 ALF 17_.39

LAUNCH DATE MAR tl 1966 FLIC, HT TIN£ 210.00

P_LIOCENTRIC CONIC 01STANCE 596.442

RL 148.61 LAL .00 LC_ 170.25 VL 25.333 GAL 19.54 AZL 94,00 PICA 318.02 SI4A 115.99 ECC .42685

RP 107.47 LAP 2.67 LOP 128.34 VP 36,408 GAP 24,64 AZP 9_,97 TAL 147.94 TAP 105.66 RCA 66,4_

RC 217.629 GL -9.35 GP o10.62 ZAL 38.54 ZAP 1_.24 [TS 232.52 ZAE 152.25 ETE 189.43 ZAC 146.44

PLANETC(ENTR_C C0NIC
C3 104.947 VHL 10.244 DLA 8,02 RAL 132,_0 RAO 6570.0 VEL 13,043 PTH 2,71 VHP 15,816 oPA i2.04

LNCH AZNTH LNCH 1II4[ L-I TIN[ INJ LAT XNJ LOI_ [NJ RT _4_ _NJ ATMTH INJ TI_ PO CST TIN

90.OO 7 56 2'2 2866,29 -28.31 86.67 26.54 90,39 8 44 B 2266.3

90.OO _1 55 16 5008.07 22.89 220.13 19.25 72.86 23 18 44 4408.1

100.00 9 21 34 2591.45 -29.88 66.44 26,52 90.90 I0 4 46 1991.5

100.00 _3 12 44 4758.14 24,59 _1.24 |8.74 72.15 24 32 2 4|58*1

110.00 10 38 39 2550.25 -_4.11 47.98 26.38 92.33 11 17 49 1750.3

ARRIVAL OATE OCT 7 1969

INC 3.6987 Vl 29.980

APO 165.50 V2 35.260

£TC 12.26 CLP 171.21

RAP 120.40 ECC _,7272

_NJ 2 LAT INJ Z LONG

-27,96 76,02

20,33 212.40

-29.44 57.66

_1,72 193.46

-33,41 38.81

110.00 O 16 5 4572.10 28.39

DIffErENTIAL CORRECTIONS

TOE-3.5931 TRA 8,3616 TC3 -,6505 B/_J .9128
ROE .4758 RRA .2616 RE3 -._54 fkU .OO165

FOE -.6783 FRA 1.7141FC3 -.0161BSP 17365

8OE 3.4265 BRA 8,3657 BC3 .6506 FSP -301

LAUNCH DATE MAR 11 1_9

PELI_[NTRIC CC_IC

RL 148,62 LAL .00

RP 107.47 LAP 2,79

RC 219.026 GL -6.44

PLANE_OCENTRIC CONIC

C3 124.286 _ 11.148
LNO4 ATMTH LNO4 TIHE L-I TIE |NJ LAT

90.00 8 3 49 2887.97 -28,31

gO.O0 _1 56 3J 5055.19 25.80

100.00 9 28 49 2613,80 -29.89

100.00 23 14 12 4804.56 25.32

110.00 10 45 25 23?4.05 -34.16

110.OO O 18 0 46|7.10 29,40

DIFFERENTIAL CCRRIECTICN5

TOE-3.7357 TRA 9.1Z9| TC3 -.4794 BAU .79_6

ROE .5051 RRA .2_8 RC3 -,00_3 FAU .00014

FOE -.7283 FRA 1,8516 FC} -,0010 eSP 17517

BO£ 3.7697 I_A 9,1322 Be3 .4794 FSP -296

185.59 17.21 70.11 1 32 17

,IO-_O_E EXECUTION ACCORAC_

_T 5261,4 S_ 304.6 S_3 86.6

RRT .1_4 RRr ,1339 RTF .9149

,_ 5270,_ 223 ,0075 RI3 .6749

S_I 5261.5 S(,2 302.0 THA .43

FLIGHT TIME 212,00

OZST_ 601,293

LOL 170.25 VL 25.300 GAL 2|.(_ I AZt. 94.46 _ 321.25 ,944

LOP 131,59 VP 36.385 GAP L_.62 AF 63.48 TAL 147,18 TAP

GP -10.51 ZAL 37,43 ZAP |6_,33 ETS 27.B._ ZIt_E 131.85 ETE

0LA 7.62 RAL 135.56 RAO 65_,3 EL 13.672 PTH 2,79 VHP
INJ _ ZNJ RT A_W_ |NJ A2'NTH INJ T_NIE

_8.25 _0.08 89.59 8 51 57

223._B L_.92 74.19 25 20 46
68.10 30.09 90,02 10 12 25

204,_ 22.43 73.55 24 34 16

46.94 _0.04 91.24 11 24 59

1B8.7! 21.00 71.71 1 34 58

NIO-COLMSI[ EXECUTION ACCURACY

,%T 5218.8 SGR 2B7.6 SG3 88.2

ART .06_I f_F .0697 RTF ,9792

5_26.? R_3 .0087 RJ3 .979_

•%1 5218.8 S_2 _67.1 THA ,20

3972.1 25.47 177.6B

ORBIT DETERNINATICN ACCURACY

ST 25_.6 SR 269.8 SS 652.9

CRT -.6920 CRS ,6833 CST -.999B
LSA 2464.0 MSA 194,5 SSA 9,4

ELl 2376.0 EL2 194.1ALF 175.46

ARRIVAL DATE OCT 9 1969

115.82 ECC .45263 INC 4.45_8 Vl _9.980
108.43 RCA 63.40 APO 168.24 V2 35.261

186.18 ZAC 144.45 ETC ]_.21CLP 169.99

J6,B34 OPA 11,82 RAP 122.43 [CC 3.0454

PO CST T|M INJ 2 LAT _NJ _ LONG
L_88.0 -28.07 79,60

4455,Z 21.41 215.43

L_I3.B -29.57 59.31

4L_04.6 22,82 196.47

I?74.1 -33.61 40.64

4017,1 26,61 1BO,63

CR_IT D_TERMINATION ACCURACY
ST 2388.3 SR 262.2 SS 684.l

CRT -,7115 CR5 .7019 CST -.9998

LSA 2491.3 HSA 184.1 SSA 8.9

ELl 2365,6 EL2 183.7 ALF |75.51

7204



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 4. 1968-69 )

LAUNCH OATE NAR l! J_9

HEL IO(ENTRXC CONIC

RL 14B,62 LkL .00

RP 107.47 LAP 2.89

RC 220.396 GL -9.49

PLANE TOCCNTRI{ CONIC

C3 148.224 VHL 12.175

LN_H AZNTH LI_H TINE

90.00 8 9 45

90.00 21 57 39

I00.00 9 34 36

10O.0O 23 ! 5 29

lID.DO 10 5(9 51

FLIGHT T|I4E 214.00 ARRIVAL 0ATE OCT 11 1969

OI STANCE 602.244

LOt. 170.25 VL 25.269 GAL 23.92 AZL 94.98 PICA

LOP J34.84 VP 36.364 GAP 28.34 AZP 94.06 TAL

GP -10.40 ZAL 36.53 ZAP 164.66 ET$ 124.31 ZAE

324.49 ,T¢4A I15.66 ECC .48186 INC 4.9844 vJ 29.980

146.64 TAP i11.13 RCA 59.93 APO 171.40 V2 35.260

131.29 ETE 188,92 ZAC 142.58 ETC 12.19 CLP 168.66

DLA 7.31RAL 134.48 RA0 6570.6 VKL 16.418 PTH 2.87 VHP |8.0_| OPA 11.59 RAP 124.34 ECC 3.4394

L-I TZNE ]NJ LAT |NJ _ INJ RT A_k_ JNJ A2NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2911.35 -28.29 89.97 35.38 88.73 B 58 17 2311.4 -28.17 81.30

5098.39 24.57 226.22 26.31 75.47 23 22 37 4498.4 22.34 218.26

2637.70 -29.B8 69.87 33.42 89.09 10 18 34 2037.7 -29.69 61.07

4847.18 26,11 207._O 25.86 74.90 24 36 16 4247.3 23.78 199.28

2399.07 -34.18 5l .79 33.45 90.08 J! 30 50 I799.1 -33.79 42.57
110.0O 0 19 39 4658.66 _3.23

DIFFERENTIAL CCI_CTI(_

TOE-4.1052 TRA 9.9_91 TC3 -.32_6 8AU .6512

ROE .5386 RRA .2O62 R(3 -.0004 FAU-.DO2DO

FOE -.783] FRk 1.9634 FC3 .0117 BSP 17441

_OE 4.1404 eRA 9.9712 _C3 .3286 FSP -_I

LALX_W.H 0ATE NAR 11 1969

/'_LIOCENTRIC O_NIC

RL 148.62 LAL .OO

RP 107.48 LAP 2._

RC 221.7_8 GL -9.51

PLAMET_ENTRZC CONIC

C3 178.135 VHL |3.347

LNCH A2_4TH LNCH TINE

90.OO 8 14 4

90.OO 21 58 38

I(30,OO 9 38 49
10O.0O 23 16 34

110.00 10 54 49
110.0O 0 21 0

DIFFERENTIAL _(TION_

T0_-4o4998 TRAJO.89_O TC3 -.|957 8igJ .4_1

ROtE .5776 RRA .1612 RC3 .0004 FAU'-.OO466

FOE -.8429 FRA 2.1JZB FC3 .0127 BSP 17256

8OE 4.5367 BRA10.8942 8C3 .19f17 FSP "_5

19|.65 24.52 73.26 I 37 18 4058.7 27.66 183.41
NI0-COURS_ E_CUTION ACCURACY ORBIT 0ETKRNINATICN ACCURACY

S_T 5171.6 _ 271.7 S_3 86.6 57 2397.2 SR 255.2 SS 719.4

CRT -.7325 CRS .7220 CST -.9998

LSA 2509.8 NSA 173.8 SSA 8.3

ELl 2404.5 EL2 173.2 ALF 175.52

RRT -.0187 _F -.0085 RTF .9831

S(,8 517B.? R23 -.0099 R15 -.9831

•%1 5171.6 _2 271.7 THA 179.94

FLIGHT TINE 216.00

OI STANCE 602.038
LCL 170.25 VL 23.242 GAL 26.34 AZl. 95.60 HCA 327.72 SI4A

LOP 138,09 VP _6.343 GAP 50.77 AZP 94.74 T_q. 146.38 TAP

GP -10.28 ZAL 35.86 ZAP 163.62 ET$ 220.37 Z_E: 130.62 ETE

DLA 7.09 RAL J35.J4 RA0 65?0.9 VEL 17.305 PTH 2,95 _ 19.349 DPA JJ .37 RAP 126.11 ECC 3.9316
L-; TZNE |NJ LAT JNJ LO_ |NJ RT AS_ INJ AZNTH ]NJ T_NE PO C$T TIN _NJ _ LAT INJ 2 LONG

19_.33 -18.24 91.79 _.40 87.B_ 9 3 I 2336.3 -28.24 83.13

5|37.J0 ZS._I _.87 _3.38 76.65 23 24 15 4537.1 23.12 220.82

2663.03 -19.84 71.76 36.46 88.10 10 23 12 2O63.0 -29.78 62.95

4885.63 16.76 209.97 28.96 76.16 24 38 0 428fl.6 24.59 _O1.84

2425.19 -34.|7 53.83 36,_0 88.87 J! 35 14 1825.2 -33.95 44.59

46_.24 _0.95 194.35 27.71 74.71 I 39 J6 4096.2 28.55 185.98

HZ0-COURS( [X_CUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

SGT 51|_o6 S_R 2_7,£ _5 BSoJ ST 1393.8 SR 248.8 SS 759.0

RRT -.|J44 RRF -.1021 RTF .9_66 CRT -.7544 (RS ,7434 CST -.9998

S_8 3116.J R_3 -.01J! RJ3 -._66 LSA 25J8.2 NSA 163.6 $SA 7.7

SGJ 5119.7 _ 255.9 THA 179.67 EL/ 240|,2 EL2 162.9 ALF 175.49

ARRIVAL DATE OCT 13 1969

115.52 ECC .51509 IN_ 5.6025 Vl 29.980

Jl4.;0 RCA 56.02 APO 175.03 V2 55.259
188,62 ZAC J40.84 ETC 12,20 CLP 167.18

LAUNCH 0ATE NAR 11 1969

HIELIO(ENTRIC CONIC

RL 148.62 LAL .0O

RP 107.48 LAP 3.08

RC 223.054 GL -9.49

PLAN[TOCENTR|_ CONIC

C3 115.882 VHL 14.693

LNO4 _TMTH LN(_H T_NE

90.00 8 16 34

_0.00 21 59 26

1OO.OO 9 41 15

10O.O0 23 17 26

110.OO 10 57 8

110.00 0 21 59

FLIGHT TIN( 218,00 ARRIVAL 0ATE OCT 15 1969

OlST_N(.E 600.329

LOL 170.25 VL 25.216 GAL 29.53 AZL 96.34 H(A 330.94 SHA

LOP J41.34 VP 36,325 GAP 53.56 AZP 95.55 TAL 146.47 TAP

GP -10.16 ZAL 35,45 ZAP 162.38 ETS 216.55 ZA£ 129.76 ErE

115.41 ECC .55290 INC 6.3417 v! 29.980

I11.41 RC4 51.60 _PO 179,21 v2 35.257

188.28 Z_C 139.27 ETC 12.22 CLP 165.53

DLA 6.98 RAL 135.56 RAO 6571.2 V£L 18.363 PTH 5.05 VHP

LoI TIME INJ LAT INJ LONG INJ RT A,SC INJ A2'NTH INJ TIM(

2962.92 -28.16 95.73 39.07 86.85 9 5 57

5170.64 25.71 231.20 32.05 77.71 23 25 37

2689.79 -29.76 73.74 39.17 87.06 10 26 fi

4919.00 27.28 212.31 31.66 77.29 24 39 25

2452.34 -34.11 55.95 39.41 87.62 11 38 0

4729.22 31.52 1_6.75 30.50 76.03 I 40 48

20.914 OPA 11.16 RAP 127.70 ECC 4.5529
PO CST TIN INJ 2 LAT INJ 2 LONC

2362.9 -28.30 85.07

4570.6 23,76 223.07
_089.8 -29.85 64.94

4319.0 25.26 204.09

1852.3 -34.06 46.71

4129.2 29.28 188.26

ORBIT 0ETERNINATION ACCURACY

5T 2379.7 5R 243.4 $$ 804.7

CRT -.7781CRS .7667 CST -.9998

LSA 2519,1MSA 153.4 SSA 7.1

ELI 2387.2 EL2 152.4 ALF 175.43

DIFFE_I_NTIAL _CTIO_ NIO-COURS[ EXECUTION ACCURACY

TOE-4.9298 TRA11.gO04 TC3 -.0815 8AU .2353 .%T 5060.8 SGR 246.3 .T,G3 83.7

ROE .6233 RRA .1009 RC3 .0002 FAO-.O0794 RRT -.2_62 A_F -.2126 RTF .98_

FOE -,9104 FRA 2.2_08 FC3 .0318 _SP 17164 SG_ 5066.8 R23 -.0121 RI3 -,9895

4.9690 _RA11.9009 8C3 .0815 FSP -281 5GJ 5061.1 S_ 2_9.9 THA 179.37

LAUNCH DATE MAR 11 1969 FLIGHT TIME 220.00 ARRIVAL DATE OCT 17 1969

HELIOCENTRIC CONIC DISTANCE 596.6?0

RL 148.62 LAL .O0 LOL 170.25 VL 25.L_0 GAL 32._ AZI. 97.25 H(_ 334.16 S_A ||5.31 ECC .59589 INC 7.2475 Vl 29.980

RP 107.49 LAP 3.15 LOP 144,59 VP 38.310 GAP 38.40 AZP _.53 TAL 146.98 TAP 121.14 RCA 46.60 APO 184.03 V2 35.254

RC 224.343 GL -9.45 GP -10.03 2AL 35.32 ZAP |60.90 ET$ 212.84 Z,_. J_8.70 ETE 187.90 ZAC 137.91 ETC 12.27 CLP 163.67
PLANETC_ENTRJC CON|C

C3 263.9<38 Vh% 16.248 DLA 6.99 RAL 135,69 RAO 657|.5 VIEL 19.629 PTH 3.12 VHP 22.741 OPA 11.{30 RAP I29.09 ECC 5.3447

LNOH A2"NTH LNCH TINE L-I TINE INJ LAT INJ LONG ZNJ RT ASC _NJ AZNTH INJ TIH_" PO C$T T|N INJ 2 LAT _NJ 2 LONG
90.00 8 17 0 2g_1._ -?,8.03 9S.BD 4J._H_ 85.82 9 6 51 2391.3 -28.32 87.14

gO.Do _ 0 2 519_.25 26.10 E33,|3 34.24 78.61 23 26 41 4398.3 24.27 224.94

10O.OO 9 4J 41 2718.11 -2<J,64 7_.84 41.49 85.96 l0 26 59 2118.1 -29.89 67.04

10O.0O 23 18 2 4946.63 27.68 214,_ 33.88 78.24 24 40 29 4346.6 25.78 205.98

110.OO lO 57 34 2480.62 -34.01 58.15 41.84 86.32 11 38 55 1880,6 -34.I4 48.91

110.OO 0 22 34 4756.88 31.g_ 198.79 32.BO 77.16 I 41 51 4156.9 29.86 190.21

DIFFERIENT|4L O:1RRECTION_ M|D-CCURS[ EXECUTICN ACCURAC_ ORBIT DETERMINATION ACCURACY

T02-5.3884 TRAI 3.0003 TC3 .0166 8AU .05_B _T 4_J4.7 _R" 239.0 _3 82,4 ST 2351.7 SR 238.9 SS 856.7

ROE .6775 RRA .0216 RE3 -.0010 FALP.OI214 RRT -.3506 RRF -.3365 RTF .9921 CRT -.802_ (RS .7909 CST -.9998

FOE -.98fl2 FRA 7.4716 FC3 .0398 8SP 17026 _ 5000.4 RZ3 -.0129 RI3 -.992! LSk 2510.1MSA 143.4 SSA 6.6

80E 5.4508 8RA13.0005 BC3 .0_67 FSP -277 S(,! 4995.4 ,SG_ _23.8 THA 179.04 ELI 2359.5 EL2 142.2 ALF 175.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH 0ATE MAR 12 1969 FLIGHT TIM[ 70.00 ARRIVAL OA TE MAY 21 1969

HIELIOfENTRIC CONIC 0ISTAI_E 2198.1B6

RL J4B.66 LAL .OO LOt_ j7|.24 VL 29.513 GAL -J4.77 AZL 90o5B H(_ 95.01 .SMJ

RP I08.73 LAP -.SB LOP 266.26 VP 39.074 GAP -3.05 AZP 89.95 TAL 249.96 TAP

RC 72.672 GL -2.05 GP 26.32 ZAL 169.64 ZAP 64.50 ET5 348.66 ZAE 154.7B ETE

PLANETC_ENTRIC CONIC

C3 65.970 VHL 8.122 0LA -1.32 RAL Z.II RAO 6569,3 _qEL 13.687 PTH 2.50 VHP

LNCH AZMTH LNCH TINC L-| TZNE INJ LAT INJ _ INJ R? AS_ INJ ATNTH ZNJ TINE

90.00 0 22 30 2469.29 -24.BZ 58.28 243.7! 104.08 1 3 40

90.00 12 0 56 5195.34 26.06 23_.93 244.82 78.51 13 27 31

1OO.00 I 43 14 2208.89 -26.21 38.74 243.31 104.92 2 2_ 3

]0(9.00 13 22 53 4930.98 27.46 2J3.13 244.49 77.70 I4 45 4

110.00 2 50 A 1999.68 -29.95 2| .63 242.09 101.3| 3 23 24

110.00 14 32 33 4712.95 31.25 195.56 245.45 75,_ |5 51 6

OZFFERENTZAL CO_RIECTION5 Nl_-r_ _Y_(UTfON A(O,.WACY

TDE -.29L:_} TRA -.1_55 TC_ .0018 8/UJ .2105 .%1 flIE.B _ 346.7 5¢,3 190.8

RD( -.1222 RRA .4410 RC3 .2387 FAU .09003 RRT -.3_03 _ -.6657 RTT: .4512

F02-I.1082 FRA-1.0790 FC3-I.1815 8SP J310 _ ?49.5 R23 .J28| RJ3 -.6942
80E .4348 8RA .1983 Be3 .2387 FSP -flfli S6I 6|?.0 S(,2 425.5 THA 129.82

LAUNCH 0ATE NAR 12 1°_69 FLI_IT TINE 72.00

J45.14 [CE .2fl606 JNC .5B38 VJ 29.97_

344.97 RCA 101.91APO 182.30 V2 34.853

75.55 ZA( |08.67 [T( 155.15 CLP -61,2_

5.212 0PA 31.08 RAP 12.29 ECC 2.0857

PO (ST TIN IN! 2 LAT IN! _ LONC

1869.3 -22.64 50.29

4595.3 24.21 224.74

1608.9 -23.90 )0.70

4331.0 25.49 204.91

1399,7 -27.29 J3.45

4112.9 28.92 187.13

ORBIT DETERNINATION ACCURacY

ST 249.5 SR 246.0 SS 367,7

CRT ,5485 CRS -.7752 CST -.94BZ

L$A 47B.0 H$A 170._ SSA 20.4
EL1 308.3 EL2 166.5 ALF 44.26

ARRIVAL OATE NAY 23 1969

HELIOCENTRIC CONIC 0ISTkNCE 2J4o_7

RL 148.66 LAL ;0(3 LQ. 171.24 Vk 29._01 GAL -14.6J AZI. 90.77 _ 96.18 SlAA 145.02 ECC .25334 IN(; .7735 V! 29.972

RP 108.76 LAP -.77 LOP 269.43 VP 39.057 GAP -2,40 AZP 89.89 TAL 249.89 TAP 34B.0? RC_ 108.28 APO JBl .76 V2 34.844

RC 74,919 GL -2,75 GP _7,4J ZAL |69,43 2AP _,18 ET$ 3_$0,B6 ZAI£ |54,07 ET[ 83,42 ZAC 106,63 ETC |§5.88 CLP -66,40

PLANE TC_ENTRI( CONIC

C3 64.643 VHL 8.040 0LA -I.94 RAt. 2.42 RA0 6_'M).2 VEL |3.6_8 PTH 2.49 W.IP §.052 OPA 31.25 RAP 9.9! [CC 2.0639
LNCH AZMTH LNCH TIN[ L-| TIN[ |NJ LAT INJ U3MG ZNJ RT AS(: |NJ AZI, ITH INj TIN[ PO CST TIN INJ 2 LATINJ 2 LOnG

90.00 0 28 23 2445.17 -24.4| _6._ 243.43 104.81 1 9 8 |B45.2 -_.14 48.70

90.OO 11 57 3_ 5209.12 _.25 233.94 245.O6 78.98 13 24 25 4609.7 24.47 225.72
100.00 1 48 49 _18_.?I_ -ZS._g 37,J4 243.02 105.66 2 25 |5 1_85.7 -23,39 _9.16

10(3.00 13 19 50 4944.42 27.65 2|4,11 244,?4 78,17 14 42 15 4344,4 2fl.74 205.8]

JIO.00 2 34 39 197B,57 -_9,5J _0.J3 243,74 JOB.09 3 27 5_ J378.6 -26.76 12,04

110.00 14 30 10 4724,32 31.44 l_,_ 243,?_ 75.83 I5 48 54 4124.3 29.17 187.92

0IFFERENTIAL COft_IECTION$ NI0-O_J_ E|(_CUTION ACCURACY ORflIT 0ETERMINATION ACCURACY

TOE -.3223 TRA -.7183 TC3 -.0373 B/UJ .Z283 _,T _64.5 _ _°_ ,_C_3 _3.0 ST 276.4 SR 232.2 SS 388.B

ROE -.2964 RRA .4473 RC3 .26|6 F/_J .09463 RRT -.4_4 _ -._62 R1"F .5475 CRT .5266 CRS -.76OI CST -.9481

FOE-I._'O!_ FR4-1.I|46 FC3-|,_73 B_P J_II _ 80|,Z R_3 .1347 RI3 -.7_48 LS_ 501,3 N$_ 172.4 SS_ _0.5

BOE ,4379 _RA .8462 Be3 .Zr_2 FSP -591 SGI 67_.0 S_2 423._ THA J34.53 ELI 317,4 EL2 !71.9 ALF 55.82

LAUNCH 0ATE MAR 12 1969

H[LIO_[NTRIC CONIC

RL J4_.66 LAL .DO

RP 108.78 LAP -.9_

RC 77.194 GL -3.47

PLANCTOCENTRIC CONIC

C3 63.572 VHL 7.96|

LNO.4 AZM7_ LN_CH TIM[

90.00 0 34 31

_.00 JJ 34 34

tDO.O0 ! 54 40

10_.00 13 17

110.O0 3 0 10

I|0.00 14 28 5

FLIGHT TIN[ 74,00 ARRIVAL OkTE NA_ 25 1969

01STANCE Z2l.lrd]

LOL 171.24 VL 29.4B1 GAL -J4.44 _7L 9(_.97 H(A !01,35 .T,_ 144,83 ECC .25073

LOP 272.59 VP 39.034 GAP -1.79 AZP 89.81 TAL 249.69 TAP 351.04 RCA 108.52

GP 2B,46 ZAL 169.1_ 7_P 73.87 £TS 353.12 ZAE 153.01ET£ 9|.05 ZAC 104.58

JNC ,9663 V! 29.972

APO 1B1.15 V2 34.B35

ETC 156.68 CLP -71.57

0LA -2,56 RAL 2.B1RAO 6569.2 VEL 1_.591PTH 2.48 VHP 4.926 OP_ 31,35

L-| TIN[ IN! LAT IN! LO_ IN! RT AS( |NJ _ZNT_ IN! TIN[ PC) C$T T_M

2421.28 -23.99 5_.01 243.25 105.5_ I 14 52 1821.3

5224.05 2_.4_ 234.94 24_.37 79.46 13 2J 36 4624.0

2162.73 -2_.36 35.57 242.B2 106.38 2 5C 42 1562.7

49_7.B3 27.8_ 215.0_ 24_.06 78.64 14 39 44 4357.8

1957.69 -29.0_ 18,69 241._(_ 108.84 _ 32 4B 1357.7

473§.66 51.63 197.23 244.09 76.29 15 47 J 4155.7

RAP 7._J [CC 2.0429

IN! 2 LAT IN! 2 LONG

-21.63 47.14

24,7J 226.70
-22.87 27.6_

25.9B 206.75

-26.21 10.66

29.42 168.71

OIrF£,qENTIAL CORRECTIONS

TOE -.5577 TRA -,7750 TC3 -.OBI3 BAU .2504

ROE -.269J RR4 .45J0 RC3 ,2_41 rAU .091_5_

FOE-I.2902 FRA-I.1384 FC3-1,3460 BSP !753

OOE .4476 8RA .8966 BC3 .2955 FSP -633

NIO-(.OJRSE E_.CUTION ACCURACY ORS|T O£TERNINATION ACCURACY

S_T 628.3 _ 589.7 363 213.9 ST ]07.2 ,SR 217.3 55 409.8

RRT -.5131RRF -,723_ R1T .6265 CRT .5018 CRS -.7410 CST -.94BE

-.%6 861.7 R2_ .J3_J RI3 -.7698 LSA 528.3 NSA 173.1 5SA 20.5

_G| 7_.2 ,f_2 4_3._ THA |_°53 EL1 334.3 EL2 172.7 ALF 27.43

LAUNCH 0ATE MAR 12 19459 FLIGHT TIN[ 76.00 ARRIVAL 0ATE NA_ 27 1969

H£LICK_ENTRIC CONIC
RL 148,66 LAL ,i_

RP 108.B| LAP -1,13

RC 79.493 GL -4.22
PLANETO_NTRIC CONIC

C3 62.143 VHL 7.8_3

LNO'_ ATHTH LN(H TIME

90.00 0 40 56

90.00 11 51 48

IDO.OO 2 0 48

IDO.DO 13 14

110.OO 3 5

110.00 14 26 16

DIFFKR£NTIAL CORN1ECTIONS

TD[ -.3993 TRA -._3_6 TC3 -.|_O2 BAU .2737

ROE -.2420 RRA .4_03 RC3 ._O35 FAU .1013Z

FOE-1.5659 FRA-I.14_ FC3-1.4|16 _SP 2017

OOE .4669 BRA .9492 BC3 ,3319 FSP -662

OISTANCE 2"27.378

LCI. 171.24 VL 29.453 GAL -14.28 AZL 91.16 H_ 104.51 .944 144.57 ECC .24821 INC 1.1652 Vl _9.972

LOP 273.76 VP _H2.(X_ GAP -I,L_ AZP 89.71 TAL 249.37 TAF 353.88 RC_ 108.69 APO 180.46 v2 34.827
GP 29.45 ZAL 168.70 ZAP 78.49 ET5 335.44 ZAE 151.63 ETE 98.22 ZAC 102.57 ETC 157.52 CLP -76.75

OLA -3.Jg RAL 3.27 RAD 63£9.2 V_L 13.546 PYH 2.48 VHP 4.834 0P4 31.39 RAP 3.1_ ECC 2.0227

L-J TJN[ JNJ L_T _NJ _ ;NJ RT AS( JNJ 42%4TH _NJ T_N[ PO CST TIH ;NJ 2 LAT]NJ 2 LONG

2397._k_ -23.34 fl3,40 243,|3 106._ I 2_ 53 1797.4 -21.10 45.59

52_,4g 26.61 233.97 24_.76 79.94 13 19 6 4638.5 _4.95 227.69

2139,76 -24.91 _.0l _42.7G 107.08 2 _4_ _7 1539.8 -22.33 26.16

4971.33 28.0| 216.03 243.46 79.11 14 37 29 4371.3 26.22 207.68

_916LTB -2B,59 |7.24 24|.3_ J09.38 3 37 35 1336.8 -25.66 9.29
4747.09 31.81 19_,07 _4.51 76.76 15 45 23 4147.1 29.66 IB9.52

NI0-COURSE EXI[CUTZON ACCURACY OR6IT 0ETERNIN_TIC_ ACCURAC_

SGT 70A.3 S_ _O8.2 SG3 222.5 ST 342.9 SR _O2.O SS 42B.4
F_rtT -.5767 RRF -.7464 R'IT .6895 CRT .4766 CRS -.7195 CST -.9498

$4.8 9Y_.8 R_3 .1438 RJ3 -.7981 LSA 5_8.3 HSA 172.6 SSA _0.6

,5_1 829.6 S_2 422.0 THA 142.17 ELI 360.3 EL2 169.0 ALF 20.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH DATE NAR l| 1969 FL|_-IT T|NE 78.00 ARRZVAL DJTE MAC 19 1969

H_L IOCENTR1C CONIC

RL 148.66 LAL .00

RP 108.83 LAP -1.30

RC 81.013 GL -5.00

PLANETOCENTRIC COLIC

C3 60.95Z WL 7.807 eL4

LNCH AZI, ITH LNCH TIME L-| T|ME |NJ LAT

90.00 0 47 42 Z373.25 "23.08

90.00 11 49 14 5253,2] 26.78

100.00 2 7 16 2116.59 -Z4.44

10(3.00 |3 12 2J 4985.13 26.19

110.OO 3 1! _ 1915,72 -28.10

IlO.OO 14 14 41 475B.76 31._

OIFFERENTI4L CCRREC T ICNS

TOE -.4463 TRA -.8_2 TO3 -.1832 B_J .3041

ROE -,2140 RRA ,446| RC3 .9252 F'AU ,|09|9

F02-1.4329 FRA-J.J329 FC3-1.4656 e_ ° 29|4

BOE .4950 (_RA 1.0029 8C3 .3792 F_)P -¢_1

LAUNO_ DATE liar 12 J969

DISTANCE 133.950

LOL 171.14 VL 29.416 GAL -14.12 AZL 91.37 HCA 107.67 5HA 144.25 ECC .24577 IN(: 1.3657 Vl 29.972

LOP 278.92 VP 38.972 G4P -.67 AZP 89.59 TAL 24B.94 TAP 356.61 RCA IOB.BO APO J79.70 V2 34.B20

GP 30.3_ ZAL |68.1S ZAP 89.0| rT$ 357,83 |AlE 149.98 £TE 104.77 ZAC 100.64 ETC 158.38 CLP -81 ,89

-3.B0 RAL 9,80 RA0 6569,1 VEL 19.502 PTH 2.47 VHP 4.771 OPA 31.39 RAP 2.87 ECC 2.003.!

|NJ LONG |NJ RT A_}4_ IN| AZI4TH |NJ T|NE PO CST TIN |NJ 2 LAT IN| 2 LONG

51.79 249,13 106.88 I 27 15 1773.3 -Z0.55 44.03.

297.01 246.,_'Z 80.44 13 16 47 4653.2 25.19 228.71

32.45 242.645 J07.77 2 42 32 J516.6 -21.76 24.67

217.02 245.94 79.61 14 35 27 4385.1 26.46 208.64

15,60 241.25 !10.31 3 43 21 1315.? -25.08 7,93

I9_.99 249.04 77.24 15 44 0 415B,B 29.90 190.34

NI0-C.OJRSE [_ECUTZON /ICCURACY ORBIT DETERNINATXON ACCURACY

5GT 790.9 SGR 624.6 _9 229.2 ST 383.0 SR 186.0 SS 446.5

f_T -.f_'B6 _ -.7666 RTIr: .7984 CRT .4466 CRS -.6927 CST -,9513,

IOO7,B R23 ,1484 RI3 -.8212 LSA 592.4 NSA 171.0 SSA 20.6

SGI 916.5 SG2 419.2 THA 145.38 ELI 393.8 EL2 161.8 ALF 14.79

FLIGHT TINE BO.O0 ARRIVAL DATE HAY 3.1 1969

HELIOCENTRIC CCNIC

RL 148.66 L_L .00

RP IO8.85 LAP -1.47

RC 84,153 GL -5.82
PLANE TOCENTR|C C(_N JC

C3 39. 793 VHL 7.739
LNCH A2'NTH LNCH TIME L-I TZM[ |NJ LAT

_.OO O 54 51 2348.65 -22.56

90.00 II 46 49 32f_8.49 _,93
100.00 Z 14 7 _.97 -29._4

100.00 t3 |0 19 4_19.40 ?_._

110.OO 3 17 35 JB_.Z8 -27.5g

110.00 14 23 16 4770.86 32.16

OIFFERENTIAL COltltlEC T I(:_NS

TO( -.4991 TRA -.g(_2 TC9 -.29_ BAU .3345

ROE -.|B65 RRA .4379 Re9 .3430 FAU .10386

ro£-1.4850 FRA-1.1037 FC3-1.5037 BSP _5

.532B 8RA | .O569 BC3 .4184 Ir_k° -707

0I STM¢CE |dO.|B0

L_L |71.24 VL _.976 GAL -J9._I_ AZL 9J._8 He& |10.89 JI4A |43.87 ECC .24339 IN(: 1.5754 Vl 29.972

LOP 282.08 VP 3_.935 GAP -.|S AZP 89.44 TAL 248.40 TAP 959.24 RCA IO8.85 APO 178.88 V2 34.813
GP 91.25 Zkl. 167._ ZAP 87,98 ETS .L_ |AlE |48.12 ETE |10.63 ZAC 9_.BJ ETC 159.22 CLP -66.93

OLA -4.44 RAL 4.39 RAO 65_.1 VI[L J3.439 PTH 2.46 _IP 4.738 OPA 31.39 RAP .73 ECC ] .9840
INJ _ INJ RT A_ _NJ AZNTH INJ T|N_ PO CST TiM |NJ 2 LAT INJ 2 LONG

50.|6 249.1_ 107.56 J 34 0 |74_.7 -19.97 42.46

23_.10 246,76 _0._ J9 14 38 4668.5 25.42 229.76

30.88 242.71 108.46 2 49 0 1493.0 -21.19 23.15

2|8.04 246.50 80.12 14 33 34 4399.4 26.70 209.63

J4.34 241.23 JJJ.09 3 49 9 1294,3 -24.48 6.55

1_.89 24_._4 77.75 15 42 47 4170.9 30.14 191.20
N_0-(.4_ [_EOJTJON ACCURACY ORBIT OETERN|NATION ACCURACY

S6T 886.2 S6R 6_7.9 SG3 233,3 ST 427.7 SR |69.9 55 462.4

RRT -._gO RRF -.7834 R1T' .77_3 CRT .4J32 CRS -.6616 CST -.9531
SC,B 1091.6 R_3 .1542 RJ3 -.8391 LSA 629.9 HSA 168.4 SSA Z0.5

S_I 1009,2 S_, 416.0 THA J48.92 ILl 434.2 EL_ J52,4 ALF 10.65

LAUNCH DATE MAR l| 1969 FLIGHT T|ME 82.00 ARRIVAL 0ATE

HELIOCENTRIC CONIC DISTANCE 246.567

RL 148.66 LAL .00 LOL 171 .24 VL 29.3.29 GAL -13._(] kZL 91.79 I'gA 113.99 S_A 143.44 ECC .24106 IN(: 1.7941 V] 29.972

RP lOB.B7 LAP -1.64 LOP 285.25 VP ]8.894 GAP .34 AZP 89.27 TAL 247.77 TAP 1.76 RCA 108.86 APO 178.02 V2 34.807

RC 66.508 GL -6.69 GP 32.0_ _AL 166,84 ZAP 9J.56 ET$ 2.74 ZAE I46.11 [TE 115.78 ZAC 97.I_ ETC 160.01 CLP -91.84

PLANE TOCENTRZC CONIC
C3 56.665 VHL 7.63_ OLA -5.10 RAL 5.06 RAD 6369.1 V1EL 13.417 PTH 2.4_ VHP 4.790 OPA 31.40 RAP 3_8.74 gee 1.9655

LNC_ AZNTH LNCH TINE L-I TINE ]NJ LAT INJ LONG INJ RT A_ INJ AZI4TH INJ TIN_ PO CST T_M INJ 2 LAT |NJ 2 LONG

90.OO ! 2 29 2323.33. -22,03 48.49 249.92 108.23 I 41 12 I723.3 -Jg.35 40.85

90.OO 11 44 29 52J_4.fll 27.11 _39._4 247.39 81.51 13 12 34 4684.5 25.66 230.87

!00.00 2 21 25 2068.68 -23.40 29.27 242.83 109.15 2 55 54 1468.7 -_O.58 21.61

IIX_,00 13 B 14 5014.40 Z8.53 219.12 247.14 80.67 14 31 4B 4414.4 26.94 210,68

110.OO 3 24 9 1672.26 -27,04 12.645 241.33 111.75 3 55 22 1272.3 _23.85 5.16

110.OO 14 21 59 4783.59 32.34 200.71Y 246.31 78.28 15 41 42 4183.6 30.39 192.11

JUN _ 1969

OIFFE_NTIAL COR1RECTIONS HI0-(-X_RS_ EX_CUTICN 4CCLMACY ORBIT DETERN|N_TION _CCUR_CY

TO( -.5574 TRA-I .0160 TC3 -.L_J_8 B_l .3665 _T 9_8.5 S_R 647.1 SG3 235.4 ST 477.0 SR 153,4 SS 477.7

ROE -.1587 I_RA .4248 RC3 .3593 FA4J .|03_ RRT -.70{_ _ -.79_4 R'_ ._031 CRt ,370g CR$ -.6217 C$T -.9551
FO(-1.5269 FRA-I.0628 FC3-I.5286 BSP 295B SC_ 1J81.5 ,_3 .I_09 R|9 -.B533 LSA 672.1 N54 164.8 SSA . 20.5

BOE .5795 BRA 1.1105 Be3 .4673 FSP -720 ,%1 1107.9 _2 412.1 THA 150,96 ELl 460.7 EL2 141.5 ALF 7.45

LAUNCH DATE MAR 12 1969 FLIGHT TII, IE 84.00 ARRIVAL DATE JUN 4 1969

VJ 29.972

V2 34.802

CLP -96.56

HELIO¢ENTR|C CON|C 0ISTANCE 232.816
RL 148.615 LAL ._O LOL 171.24 VL _3.278 GAL -J3.63 AZL 9'Z.O2HOI 117.15 ,_A 142.97 ECC .23877 INC 2.0236

RP IO8.89 LAP -|.80 LOP Z68.4| VP 3_.850 GAP .8J 421= 89.08 TAL 247.05 TAP 4.L_] RCA 108.83 APO 177.11

1_ 88.877 GL -7.6| GP 32.87 ZAL 1_,O2 ZAP 9_.52 ET$ 5.26 ZAE |44.00 ETE 120.26 ZAC 95.60 ETC 160.74

PLANETOCENTR|C CONIC
C3 57.569 VHL 7.587 OLA -3.79 RAt. 5,79 RAO 65£_3.0 Vl[L |9.976 PTH 2.44 VHP 4.746 0PA 31.45 RAP 356.93

TOE -.6213 TRA-I.0888 TC3 -._d30 B_ ._)93

ROE -.1_08 RRA .4_7 RC3 .3795 FAU .10_95

F02-1.5571 FRA-I.OIO0 FC3-1.5991 BSP 3308

BOE .6349 BRA 1.16_9 BC3 .5187 FSP -727

ECC 1.9474

LNCH A214TH LNCH TINE L-I TINE |NJ I.AT INJ t.CNG INJ RT ASC INJ A214TH |NJ TIME PO CST T_N JNJ 2 LAT INJ 2 LONG
90.00 1 10 36 2297.01 -21.48 46.77 243.54 JOB.g| I 48 _5 1697.0 -18.70 39.20

90.OO 11 42 10 fl_!.61 27.L_ 240.46 248.10 82,10 13 10 92 4701.6 25.91 232.07

100.00 2 29 14 2049.45 -ZZ.89 27.61 249.09 109.84 3 3 18 1443.4 o19.92 20.03

100.00 13 6 15 5030.41 28.70 Z"_3.28 247,87 81.23 14 30 5 4430.4 _7.19 211 .BI

ll0.OO 3 31 12 1849.42 -_.46 J|,95 241.48 112.48 4 2 2 1249.4 -23.18 3..72

110.(30 14 20 46 4797.19 32.59 201.80 247.09 78.86 15 40 43. 4197.2 _O.65 193.08

DIFFERENTIAL CCRR1EETION$ H|O-_ [_ECUTION ACCURACY ORB|T OETERN|NAT|ON ACCURACY
SGT 1096.1 5GR 653.6 ,%9 235.4 ST 530.9 SR 136.7 SS 492.1

RRT -.7233 I_ r -.8J16 RTr .8240 CRT .3166 CRS -.5699 CST -.957!

SC_ 1276,2 R_ .1689 RJ3 -.8643 LSA 718.7 MSA 160.5 SSA 20.4

$6l 1209.3 $62 407.9 THA 153.34 ELI 532.8 EL2 129.3 ALF 4.95

Z_7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4, 1968-693

LAUNCH 0ATE NAR 12 1969

H(L IO([NTRI C CONIC

RL 148.66 LAL .00

RP 108.90 LAP -1 ._

RC 91.256 GL -8.(SO
PLAN[ TOC£NTR I C CONIC

C3 56.510 VHL 7.517

LNO4 AZNTH LN_H TII_

gO.DO I 19 25

90.00 II 39 48

100.00 2 37 40

JO0.O0 13 4 15

i10.00 3 38 49

i10.00 14 19 35

FLIGHT TIME 86,00

C] STANCE 259.027

LOt, 171.24 VL 29.221 GAL -13.46 AZL 92.27 H(A 120.31 SMA

LOP 291.57 VP 38.804 GAP 1.25 AZP 8_,_6 TAL 246.24 TAP

GP 33.66 ZAL 165.11 ZAP 99.24 ETS 7.82 ZAE 141.85 ETE

0Lk -_._J2 RAL 6.59 RAO 6569.0 V_L 13.337 PTH 2.44 VHP

L-| TIN_ iN] I.AT |NJ LONG iN] RT ASC |NJ AZNTH

22_J.38 -20.86 44.98 243.84 109.60

5320.13 27.45 24i .79 248.O1 82.75

2016.98 -21.21 25.89 243.31 110.54

_047.76 28.87 121.54 248 .'t0 8! ,90

1825.53 -25,83 9.78 241,72 I|3.22

4811.97 32.12 202.91 247.96 19.49

OIIrFEI_NTIAL CORreCTIONS

TOE -.6909 TRA-1.1495 TC3 -.4LP_6 BAU .4323

ROE -.1028 RRA ._ RC3 .3858 FAU .10025

gOEo1.57_8 FrRA -.9468 FC3-1.5358 ¢_W 3670

BOlE .6985 eRA 1.2135 eC3 .5722 rSP -728

MIO-(._JR_ EXECUTION ACCURACY

S,GT 1_?.7 _ 657.0 S(13 233.5

m_T -.7440 _ -._Y2_4 RTF .83_

SC_ 1374.B _3 .1783 R13 -.8727

I_,,1 |314.4 _ 403.4 THA 155.51

LAUNCH 04TE NAR 12 1969 FLIGHT TIN( _l.O0

H[L |_X_[NTR|( CONIC

RL 148.66 LAL .00
RP 108.92 LAP -2.11

RC 93.644 GL -9._

PLANETOCENTRIC CONIC

C3 55.493 VHL 7.449

OI STd_IE _5.203

LQ. 171.24 VL _9.161 GAL -|3.21_ AZL _.53 _ 123.46

LOP 294.73 VP 38.755 GAP 1.67 A21P 88.6| TAL 245._ TAP
GP 34.46 ZAL 164.09 ZAP |0e._ lrTS 10,43 ZAIE 139.6/_ ETE

OLA -7.30 RAL 7.47 RAO 6569.0 VIEL |3.29_ PTH _.43 VHP

ARRIVAL 04TE JUN 6 1969

142.47 ECC .23653 INC 2,2664 Vl 29.972

6.55 RC_ JOB.T? *PO 176,16 v2 34.797

124.12 Z_C 94.25 ETC 161.40 CLP-IOI.12

4.784 OPA 31.58 RAP 355,30 ECC 1.9300

IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

] 57 15 1669.4 -18.00 ]7.48

13 B 28 4720.1 26.16 233.36

3 1J 17 J417.0 -J9.2J 1_,3B

14 28 22 4447.8 27.45 213.03

4 9 14 1225.5 -22,46 Z.Z4

_5 39 47 4212.0 30.92 194.1_

ORBIT 0ETERNIN_TION ACCURACY

ST 589.6 SR ]20.2 SS 505.6

CRT .2433 CRS -.4994 C$T -.959!

LS_ 770.2 MSA 155.5 SSA 20.2

ELI 590.4 EL.2 116.4 ALF 2.95

ARRIVAL OATE JUN 8 1969

141.93 ECC .23433 INC 2.5254 Vl 29.972

8.82 R_A _08.67 APO 175.19 v2 34.793
127.41 7AC 93,07 ETC 161.96 CLP-105.44

4.842 OP_ 31.81 RAP 353.85 ECC 1.9133
LN¢_ AZMTH LNC_ rIME L-! Tll4E IN] I_AT

_0.OO I 28 58 2240.Oe -20.18

90.OO 11 37 17 5340.49 2_'61

Ioo.oo 2 46 48 1_8.$6 -21.53
100.00 13 2 8 5066.85 29,05

IJO.O0 3 47 3 IB00.3| -25.14
110.(30 14 18 _'Z 482_.16 3_.9!

OZFFE/_ENTIAL CORRECTIONS

r0E-.7661 7R*-I.Z_S TO3 -,4855 _AU .4_46

ROE -.0754 RRA ._>46 RC3 .395_ FAU ,09719

FOE-1.5834 rRA -.8712 gC3-1.5i_3 OSP 4018

_OE .7698 _RA 1.2_O4 6C3 .6_3 FSP -714

INJ L_ INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

43,10 244.23 |10.30 2 6 ]8 1640.i -17.23 35.67
243.L:_ 249,84 83.46 13 6 18 4740.5 26,42 234._0

24.09 24_.6_ 111.25 3 19 fit 1_89.0 -18.45 16.65

_*'Z._4 Z49.r_ 82.61 J4 26 35 4466.9 27.72 214.38

8,|4 _42.04 113.97 4 17 4 1200.3 -21.68 .69

204.14 E4_,_N_ 80.19 15 38 _ 4228,3 31.21 195.33
NI0-C, OURSI[ [_ECUTI(_N ACCURACY ORIg,? DETERN|NATION ACCURACY

SOT 13_1.3 sr_ SH.Z SG3 _¢.3 ST 653.0 sR 104.3 ss _17._

RRT -.7_73 RRF -,g3_ R1T .8509 CRT .14_ CR$ -.4054 CST -.9610

S(A_ 1475.3 R_3 .1B96 R13 -.8?87 LSA 625.8 NSA 150.3 SS_ ZO.O

_| 1420.4 _ _.7 THA 157.52 ELI 653.2 £L_. 103.1 ALF 1.38

LAUNCH D4TE MAR 12 1969 FLIGHT TiNI_ 90,00 ARRIVAL OAT[ JUN 10 1969

HI[LTOCENTRIC CONIC OISTANCE 271.345

RL 148.66 LaL .(30 LOL 171.24 VL 29.098 G4L -13.10 AZL 92.80 HCf 126.62 SMA 141.37 [CC .23218 INC 2.8039 Vl 29.972

RP 108.93 LAP -2.25 LOP 297.89 VP 38.704 GAP 2.07 AZP 88.33 TAL 244.40 TAP 11.02 RCA 108.55 APO |74.19 V2 34.789

RC 96,038 GL -10.82 5P 35.30 ZAL 162,_ ZAP 105.85 ETS 13.09 Z_ 137._I £?E I_0,21 Z_C 92.06 £TC 162.43 CLP-I09.55

PLAMET_¢NTRI_ _ON_( .....

C3 54,531 VHL 7.384 OLA -8.|4 RAL 8.44 RA0 6569.0 VE:L 13.262 PTH 2.42 VHP 4.92J 0PA 32.17 RAP 3_.58 ECC 1.8974
LI_ A2'I4TH LNCH TiN[ L-| TIME INJ LAT INJ _ _NJ RT_ _NJ A211,4TH _NJ TiME PO CST T_M _NJ 2 LAT _NJ 2 LON_

_0.00 1 39 23 220_.73 -19.43 41.11 244.7_ |]J.02 2 16 ]2 I_08.7 -16.40 3_.75

90.00 11 34 33 5363_LP_ 27.78 244.90 2_0.89 84;27 13 3 56 4763'_ 26.69 256.40

100.00 2 56 48 1959.01 -210.78 22.18 E44,15 111.99 3 29 27 1359.0 -17.6J 14.82

100.(30 12 59 49 50d_1.17 L_J._2 2_4.50 250.71 83.41 14 24 38 4488.2 28.00 215.91

ilO.O0 3 56 3 1773.44 -24.38 6.41 242.47 114.73 4 25 37 1173.4 -20.84 359.06

110.00 14 17 3 4846._0 33.11 Z05.5_ 250.09 80.99 15 37 49 4246.5 51.52 J96.66

OIFFE_ENTIAL (._ECTIONS MI0-(._UR_ EXECUTION ACCURACY ORBIT DETERNIN_TION ACCURACY

TDE -.848! TRA-1.2¢d_0 TC3 -.5489 6AU .4970 SGT 1437.Z _ 654.3 .qG3 L_4.2 ST 722.J SR 89.2 SS 530.1

ROE -.0466 RRA .3380 RC3 .4043 F/_J .09372 RRT -.7677 RRF -._4_ RIF .8597 CRT -.0026 CRS -.2567 CST -.9630

r02-1.5865 FRA -.7937 _C3-1.4/180 fl_P 4393 _6 1579.1R_3 _O_ RI3 -,_35 LSA 888.2 NSA 144.9 $SA 19.7

.8494 _RA 1,3045 _3 ._j7 gSP "703 SGJ 1519.J _ 394,1 _ 159._0 EL1 722.i EL2 89._ ALF 179.98

LAUNC_ 0ATE MAR J2 1969 FLIGHT TINE _.QO ARRIVAL D_TE JUN 12 1969

HELIOCENTRIC C.._qzc

RL 148.6_ LAL .00

RP 108.94 LAP -2.39

Re 98.436 5L -12.08
PLAMETOCENTR|( CCN;C

C3 53.637 VHL 7.324 OLA

LNC_ A214TH LNO_ TIN( L-I TIN[
_0.00 1 50 53 2|74._

90.00 11 31 _7 5388,_

100.00 3 7 47 1926.69

100.00 12 57 13 511_.3_

110.00 4 5 57 1744.57

110.00 14 |5 33 4867._0

OIrFEMENTIAL O_K_ECTIOI_

T0£ -.9373 TRA-I.30_4 TC3 -,6115 _ .5Z85

ROE -.0172 RRA o3(_3 RC3 .41|3 FAU °08971

F02-1.5833 FRA -.7117 FC3-1.4480 O_P 4767

OI $TNqCE 277.454

LQ. 171._4 VL _3.031 GAL -IZ._ AZL 93.11 HO_ 1_3.77 SMA 140.79 ECC .2_OO6 IN( 3.]D60 Vj 29.972

LOP _1.041 VP 38.652 GAP- _.45 AZP M.01 TAL _43.38 TAP 13.15 R_A 108.40 APO 173.18 V2 34,787

GP _._0 ZAL 161.7| ZAP J_l.?J ET$ t5.93 2AI_ 135.36 ETE J3_,56 ZAC 91.22 ETC 162.80 CLP-115.43

-9.07 RAL 9.49 RA0 65_8.9 VEL 13.Z29 PTH 2.42 VHP 5.019 0PA 32,67 RAP 351.44 ECC 1.8827

|NJ I.AT XNJ LONG ZNJ RT *_ ZNJ A2MTH XNJ TZME PO CST T_N XNJ 2 LAT XNJ 2 LONG
-18.38 _._ 24_._3 111.76 2 _7 7 1574.8 -15.47 31,69

27,94 246,77 252,09 85,19 13 I J6 4789,0 26.98 238.23

-19.94 _0.15 244.74 112.74 3 39 54 1326.7 -16.69 12.86

_9.40 L_.Z7 151.93 84.33 14 Z2 _ 4512.3 28.30 217.64

-23.55 4.59 243.00 115.52 4 35 2 |144,6 -19.92 557.33

33.32 _7,J0 Z_1._ 8J._1_ 15 36 40 4267.2 31.85 198.J9
M[O-r..OL_i_J_ [](_OUTJ(_I ACCURACY O_E_T OETER_4|N_TION ACCURACY

_T j_ _50.3 SG3 217.7 5? 796.9 Sit 76.7 SS 542.8

RRT -.7749 _ -.8537 RIT" .8664 CRT -,2198 CRS -.0322 CST -.9649
SG_ 1_14,5 RZ3 .21_4 R13 -.8871 LSA 956.9 MSA 139.6 S54 i�.Z

SGI |6_8.8 SGZ 389.7 THA 160,91 ELI 797.1 EL2 74.8 ALF 178.78

2208



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH OATE MAR |? 1969 FLIGHT TIME 94.00

HELIOCENTRIC COINIC DI$TAN_E ?85.534

RL 148.66 LAL .00 LOL 171.24 VL ?B.962 GAL -I?.72 AZL 93.44 14CA 132,92 SMA

RP 108.94 LAP -2.52 LOP 304.2? VP 58.598 GAP ?.8I AZP 87.66 TAL ?4?.30 TAP

RC IOO.837 GL -13.48 GP 37.71 ZAL 160.31 ?AP 111.27 FT$ 16.65 ?AE 133,22 ETE
PLANE TO(ENTRI ( CON|C

C3 52,831 VHL 7.269 CLA -10.09 RAL 10.64 RA0 6568.9 VEL 13.198 PTH ?.41 VHP

LNCH AZMTH LN(H TIME L-I TIMC INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 2 3 }9 2137.79 -17.65 36.68 246.07 112.57 2 39 17

90.00 11 27 52 5418.49 28.09 248.92 253.46 86.26 12 58 I0

1(30.00 3 213 0 1891.47 -19.00 17.96 245.46 11}.52 } 51 32

loO.O0 12 54 12 5140.05 29,57 228.31 253.33 85.39 14 19 5?

110.00 4 16 55 1713.28 -22.62 2.64 243.66 116.34 4 45 28

110.00 14 13 47 4891.00 33.54 21_.93 252.86 82.96 15 35 18

OIFFERENTIAL CORRECTIONS NIO-COURE EXECUTION ACCURACY

TCE-I ,0343 TRA-I .3505 TC3 -.6725 BAU .5586 ,SGT 1670.2 `%R 643.7 ,%3 209.9

ROE .0126 RRA .2748 RE3 .4161 FAU .08515 RRT -.7788 RRF -.8628 RTF .8711

FOE-I .5728 FRA -.6243 rC5-I .3953 8SP 5124 _ 1790.0 _3 .6324 R13 -.8895

80E 1.0344 _A 1.3781 BC3 .7908 FSP -661 ,%| 1747.9 ,%2 _fl.8 THA 167.41

LAUNCH DATE MAR 12 1969 FLIf_/T TIN? _._

/'_LIOCENTRIC CONIC DISTANCE _19.586

RL 148.66 LAL .00 LCL 171 .24 VL 28.891 GAL -12.53 AZL 93._ HCA 156.07 SMA

RP 108.95 LAP -2.64 LOP _07.38 VP _.544 GAP 3.15 AZP 87.26 TAL 841.16 TAP
RE 103,240 GL -1fi,02 GP 38.35 ?AL 158.77 2AP 113.51 £TS 21.58 ZAE 131,08 ETE

PLANI_ TOCENTR I C CONIC

C3 52.143 VHL 7.LPZl 0LA -11.23 RAL 11.91 RA0 656dt.9 VEL 13.172 PTH 2.41 VHP
LN_ ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AL_4TH INJ TIME

90.00 2 18 I 2'096.92 -16.55 34.17 246.99 113.31 2 52 58

90.00 11 23 36 5452,87 28.22 251,42 255.04 87.51 12 54 ?9

I(30.OO 3 33 43 1852.71 -17.93 15.58 246.36 114.33 4 4 35

1(90.00 12 50 35 5172,51 29,72 230.70 254.95 86.64 14 16 47

110.00 4 29 10 1679.05 -21.57 ,53 244.49 117.19 4 57 9

110.OO 14 11 37 4918.73 }3.75 211.07 254.57 84.21 15 33 36
O/FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

T06-1.1423 TRA-1.3864 TC3 -,7319 8AU .5881 ,%T 1787.9 S(,R 637.1 ,%3 _01.6

ROE .0446 RRA ,2388 RE3 .4196 FAU .08040 RRT o,7808 RRF" -.8722 RTF .6751

FOE-1.5627 FRA -.5391 FC3-1.3349 (]$¢° 5508 ,%0 1898.0 R23 .2493 R13 -.8917
8OE 1,1432 BR4 1.4068 BC} .8437 FS,P -638 ,%1 1859.1 ,%2 382.8 THA 163.74

ARRIVAL LATE JUN 14 1969

140.20 ECC .?7800 INC 3.4}7? VI 89.97?

15,27 RCA 108,73 APO 177.16 V? 34.785

134.57 Z4C 90.51ETC 163.07 CLP-117.1O

5.136 OPA 33.}5 RAP 350.43 6CC 1.8695

PO CST TIM INJ 2 LAT INJ 2 LONG

1537.B -14.43 29.47

4818.§ ?7.27 240.35

1291.5 -15.66 10.76

4540.0 ?8.6? 219.64

1113.3 -18.89 355.48

4291.0 32.20 199.95

ORBIT CETERMINATION ACCURACY

5T 878.0 5R 69.? SS 554.8

CRT -,4945 CR5 .2695 CST -.9668

LSA 1032.0 MSA 134.6 SSA 18.5

ELl 878.7 EL? 60.1 ALF 177,76

ARRIVAL CAT? JUN 16 1969

139.59 ECC .72599 IN( 3.8041 Vl ?9.97?

17,24 RCA 108.04 APC, 171.13 V2 34.784

136.15 ZAC 89.92 ETC 163.26 CLP-I?O.57

5.275 0PA 34,21 RAP 349.49 £CC 1.8581

PO CST TIM INJ 2 LAT INJ 2 LONG

1496.9 -13.26 ?7,04

4852.9 27.57 247.82

|?52.7 -14,49 8.47

4572,3 28.94 221,98

1079.1 -17,75 353.48

43/8.7 32.5_ 207.03

ORBIT 0ETERMINATION ACCURACY

57 967.3 SR 70.3 SS 56H,9

CRT -,7669 CR5 .5985 CST -,968fl

LSA 1116.7 MSA 130,2 SSA 17.7

EL1 968.9 EL? 45.0 4LF 176.80

LAUNC_ GATE WAR 12 1969 FLIGHT TIME 98.00

HELIOCENTRIC (ONIC DIST4NC£ 295.611

RL ]4_ ,66 LAL ,00 LOt. 171.24 VL 28.818 GAL -12.32 4?L 94.22 H(A 139.?? 5_44

mP 108.95 LAP -?.75 LOP 310.54 VP }8.488 GAP 3,48 AZP 86.81 TAL ?39.97 TAP

RE 105.643 GL -16.74 GP 39.65 ?AL 157.04 ?4P t15,40 ETS ?4.64 ?A£ 178.92 ETE
PLANCTO(ENTRIC CONIC

C3 51.611 VHL 7,184 CL4 -12,51 RAL I_.30 RAC 656_,9 VEL

LN'_H AZMTH LNCH TIME L-I TIME INJ LAT

90.OO 2 34 71 _51.27 -|_.30

90.00 11 IB 24 5493.42 28.30

1130.00 3 49 16 1809.58 -16,70
10(3.OO 12 46 11 5710.34 29.84

110.00 4 43 0 1641.27 -?0.38

110.00 14 B 56 4951.42 33.94
CIFFERENTIAL CORRECTIONS

T0[-1.2627 TR4-1.4135 TC3 -,7874 _AU .6|58

ROE .0774 RRA .1984 RE3 .4L:_3 FAU ,07522
FOE-1.5479 FRA -.4_]4 FC3-| .2617 85@ 586_

_OE 1.2645 BRA 1.4273 _C} .8925 F._P -6(36

ARRIVAL C_TE JUN |8 I969

138.97 ECC .?7403

19.19 RCA 107,84

137.49 7AC 89.12

INC 4.2154 vI 29,972

_PO 170.11 v? 34.7_3

ET( 163.36 CLP-123.86

13.157 PTH ?.40 VHP 5.438 CP_ 35.29 R4P 348.59 ECC 1.8494

INJ LONG INJ RT A,5_ INJ 47NTH INJ TIME P_) CST TIN tNJ ? L_T INJ _ LC_G

31.40 748.13 114.12 3 8 3? 145i.3 -11.91 ?4.36

254.39 ?56.87 89.00 12 49 b8 4893.4 27.86 245.75

12.96 247.46 115.16 4 19 25 1209.6 -13.17 5.95

233.52 256.85 88.12 14 13 1 4610.3 29.26 ?24.77

356.25 245.52 118.06 5 10 21 1041.3 -16.46 351.3t

213.60 256.56 85.70 15 31 27 4351.4 32.98 ?04.49
MIO-COUR_ EXECUTION ACCURACY ORBIT CEr£_MIN4TION _CCURACY

,%T 1904.3 _ 628,3 ,%3 192.1 ST 1065.1 5_ 80.6 SS 582.9

RRT -.7295 RRF -.8807 RTF .8780 CRT -,9267 CR5 ,8252 C$T -.9708

5_ Z005.3 _3 ,2_677 RI3 -.89_3 LSA 1210.1M$_ I26.8 554 16.6

5(,1 1968.8 .T_2 380.8 THA 165.01 ELI 1067.7 EL? 30.2 4LF 175.98

LAUNCH C_TE MAR 12 1969 FLIGHT TIME 100.00 AR;IV4L CArE JUN ?0 1969

MELIO_ENTRIC CONIC 01STANCE 301 .610

RL 148.66 LAL .00 L(5t. 171.24 VL _8.743 GAL -12.11 AlL 94.68 H_A 142.37 SMA 13#1.35 ECC .22213 INC 4.6827 Vl ?9.97?

RP 108.95 LAP -2.86 LOP 313.70 VP 38.433 GAP 3.79 AlP _._9 TAL 238.73 TAP _1.10 R(J 107,62 4PC, 169.08 v? 34.783

RC 108.045 GL -18.6_ GP 41.16 ZAL 155,09 ?AP 116.94 ETS 27,87 ?AE 126.77 ETE 138.57 ?AC 88.97 ETC 163.39 (LP-176.99
PLANETOCENTRIC CONIC

C3 51.293 VHL 7.162 DLA -13.96 RAL 14.85 RAO 6568.9 VEL 13.140 PTH 2.40 VHP 5.6}0 CPA 36.59 RAP 347.66 ECC 1.8441

LN_ AZMTH LN_H TIME L-I TIN_ INJ LAT INJ LCN_ INJ R_ A_ INJ A?NTH INJ TIME PO C$T TIM INJ ? LA T INJ 2 LONG
90.00 2 53 11 1999.65 -13.84 28.31 249.54 114.95 3 26 _0 1399.6 -10.36 21.36

9(3,00 11 11 57 5541.97 Z8.31 257.94 259.01 90.78 12 44 19 4942.0 78,12 ?49.28

100.00 4 7 8 1761.04 -15.27 10.06 248.84 !16.01 4 36 29 1161.0 -11.65 3.15

1OO.OO 12 40 41 5255.81 29.89 236.g0 259,02 89.90 14 8 17 4655.8 ?9.56 228.11

110.00 4 58 48 1599.18 -19.01 355.75 246.81 118.96 5 25 27 999.2 -15.00 348.93

110.00 14 5 30 4990.43 34.10 216.63 25_.g0 87.49 15 28 41 4390.4 33.38 ?07.47

ClFrERENrlAL CORR£CTIONS MIO-O:X)RSE £XECUTION ACCURACY ORBIt D£T£RMINATION 4CCURACY

r0£-1.3987 TRA-1.4319 rE3 -,8_84 BAU .6427 ,%T 21_21.8 S(,R 619.8 ,%3 182.3 ST 1174.2 5R 99.5 55 599.?

ROE .1127 RRA .1546 RC3 .4188 FAU .06991 RRT -.7154 RRIr -._gO Rrr .8_09 CRr -.9842 CR5 .9378 C$T -.9730

roE-l.5342 FRA -.3655 FC5-I .1799 BSP 6244 S(_ 2114,7 1_3 ,2B61 RI3 -.8947 LSA 1316.1 MSA 174.5 $54 J5.3

BO[ 1.4032 _RA 1.4402 8C3 ,9372 FSP -578 ,%| 20_0,2 ,%2 380.4 THA 166.16 ELI II7fl.3 EL2 17.6 ALF 175.23

2299



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69

LAUNCH CATE MAR 12 ]969 FLIGHT TIME t02.00 ARRIVAL C_TE JUN 22 I969

HELIOCENTRIC COW It DISTANCE 307.5_6

RL I4_.66 LAL .DO LCL 171.24 VL ?8.667 GAL -11.89 AZL 95.22 HCA 145,51 5Mk 137.72 ECC ,2202_ INC 5.??1_ V] 29.97Z

RP 108.94 LAP -Z.95 LOP 316.87 VP 38.377 GAP 4.09 AZP 85.69 TAL 237.44 TAP 22.96 RCA 107,39 APO 16_,06 vz 34.7_4

RE )j0,446 GL -20.89 GP 4Z.9] ZAL J52.88 ZAP JJ8.09 ETS 31.29 ZAE 124.45 ETE 139.46 ZA( 88.53 ETC 163.38 ELP-130.00

PLANE TOCENTR[( CONIC

C3 51,269 VHL 7.160 CLA -15.63 RAL 16.59 RAO 6568.9 VEL 13.J 39 PTH 2,40 VHP 5.858 CPA 38.15 RAP 346.63 ECC ].843_

LN_.H ATMTH LI_.H Tft,_. L-| TZNE IN! LAT ZNJ LCNG IN! RT ASC IN! AZNTH JNJ TZME PC) CST TIM /NJ _ LAT IN! 2 LC'_C

90.00 3 15 J5 1940.35 -IZ.11 24.82 251,33 115.79 3 47 35 1340.4 -_.54 ]7.95

90.00 I! 3 45 5601.03 28.18 262.25 26!.51 92.94 12 37 6 5001.0 Z_.Z9 Z5]._9

lOO,OO 4 2T 59 1705.65 -|3.59 6.8l 250.58 116.88 4 56 25 1105.7 -9._g 359.99

JO0.00 12 ]3 42 5310,96 29.83 241.00 26|,60 92.05 14 2 13 4711.0 29.79 232.19

110.00 5 17 6 1551.81 -17,42 352,99 248.43 119,89 5 42 58 951.8 -13.52 346.29

110o00 |4 ! 5 50]7.57 34.18 22_3.3! 261.67 89.67 15 25 Z 4417,6 33.76 2tl .]0

OIFFERENTIAL CORRECTIONS MI0-¢CURE £XECUT!ON ACCURACY ORBIT DETERMINATION ACCURACY

TCE-1.5566 TRA-J.4395 TC] -._6 BAU .6681 ._GT 2139,9 SC,R 6|0,75C,3 171,9 ST 1296.8 SR I24.1 SS 617.3
ROE .1499 RRA .t059 RC3 ,4136 FAU .06438 RRT -,7676 RRF -,8959 RTF .88_8 CRT -.9914 CRS .9820 CST -.9753

FCE-I.SZ04 FRA -.2818 FC3-I ,0870 BSP 6634 _ 2_225.3 R_3 ,_042 RI_ -.8965 LSA 1436.1 MSA 123.7 SS_ J3.H

BOE 1.5638 8RA J,4432 BE3 .9747 FSP -548 SGJ 2J92,3 SG2 _2,0 THA J67.25 ELI 1302.6 EL2 16.1 ALF J74.5_

LAUNCH oA'rE MAR IZ 1969 FLIGHT TIP( |04,00 ARRIVAL CATE JUN 24 1969

H_LIOCENTRIC CONIC

RL 148.66 LAL ,0(3

RP i08.94 L_P -3,O4

RC |12,844 GL -23.4|

PLANETEX_ENTRIC CONIC

(3 5J.664 VHt. ?.|88
LNCH A2'NTH LNCH TINE

90.00 _ 41 41

9O.0O IO 53

|0O.0O 4 5_ 49

10O.O0 |_ 24 35

110.0O 5 38 _7

0IST*K[ 313.538

LOL 171,24 VL 28,590 &_L -11,67 *ZL 95,85 t.tC_ 146,66 SM_ 157.I0 ECC .21850 INC 5.8546 v_ 29.97_

LOP 3_,03 VP _,3_! GAP 4,37 A2'P 8_,00 TAL 236.|1 TAP _4.77 RCA 107.I4 APO J67,05 v2 34.786

GP 44.96 Z_L 15037 Z_P !18.8! ETS 34.93 Z_ !22.04 ETE 140.19 Z_C 88.05 ETC 163.34 CLP-13_.93

OLA -17,55 RAL 18,56 RA0 6568.9 VEL 13,!54 PTH Z,40 VHP 6.133 0PA 39.97 RAP 545.40 EEL 1.8503
L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZI, ITH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

!B?O.B8 -!0.02 _O.TB 253,64 116,62 _ _2 52 I270.9 -6.37 1_.0]

5674,3! 27,81 267,58 264,46 95,58 12 27 36 .5074.3 28.29 258.95

1641.38 -11.58 3.!0 g52.8_ 117.75 5 20 10 1041.4 -7.78 356.37

5_79.05 _9.5_ 246.04 _64.64 94.69 I3 54 14 4779,0 _9.89 237.25

1497.86 -15.57 349,91 _50.5_ 1213.82 6 3 35 897.9 -11.36 343.33
5095.33 34.11 _'_4.1Y_ L_4.97 9_.33 !5 L>O 12 4495.3 34.06 215.58

ORBIT 0ETERIdINATION ACCURACY

ST 1434.0 5_ 150.8 SS 635.8

CRT -.9818 CRS .9959 CST -.9776

LS_ 1_70,9 MSA J_4,3 SSA l_.O

ELl !441.6 EL_ 28.5 ALF 174.10

0IFFERENTIAL C.ORRECTIGN_

TOE-I.74|0 TRA-I.4_J4 TC3 -.915! BMJ .6905
ROE .1873 RRA .0497 RE3 .40'Z_ FAU .05848

rOE-l.5032 FR_ -,!976 F(3 -.9800 B_P 698_

BOE 1.7510 BRA 1.432_ BE3 .9997 FSP -_09

NIO-COURE £_ECUTION ACCURACY

S(,T EE55.B Sr_ 599.0 St,,3 160.4
_'T -.7534 met °.8999 RTF .B867

2334.0 ,R_3 .32!B R!3 -.8983

861 2301.9 ,%2 _h_6.O THA 168.35

L_UNCH D4TE MAR 12 1969 FLIGHT TIME 106.00 ARRIVAL C_TE JUN ?6 ]969

HELIOCENTRI( CON](

RL 148.66 LAL .00

RP 10_.93 LAP -3.12

RC 115.239 GL -26.3Z

PLAN_TO_NTRIC CONIC

C_ _2.673 VHL 7._5B

LNCH A_MTH LN_H TIME

90.00 4 14 18

9O.00 10 38 2_

10O.00 5 23 7

100.00 12 IZ 20

J_O.OO 6 4 26

I]0.O0 13 47 _0

GIFFERENTIAL CORRECTIONS

roE-1.9650 TRA-I.406_ T(3 -.9337 6AU .7lie

ROE .22_5 RRA -.0142 RC3 ._48 FAU ,0_Z47
FOE-I.488I FRA -.1184 FC3 -.8624 8SP 7374

802 1.9779 8RA _.4069 BE3 1.0o99 rSP -47_

0!STANC£ 319.468

LOL 171.Z4 VL 28,513 GAL -11.44 AZL 96.61 H_ 151,79 SMA 136.47 ECC .21678 INC 6.6J29 V! ?9.977

LOP _23,20 VP 38._65 GAP 4,64 _ZP 84,17 TAL 234,74 TAP 26.53 RCA 106.89 APO 166.06 V_ 34.789
GP 47.37 ZAL 147.47 ZAP 119.06 ET$ 38.84 ZAE 119.45 ETE 140.85 ZAC 87,46 ETC 163.33 CLP-]35.83

0LA -19,77 RAL 2_}.8_ RAO 6_.9 V1EL 13.192 PTH 2.41 VHP 6,470 OPA 42.09 RAP 343.85 EEL 1.8669

L-I TIME IN! LAT IN! LONG IN! R'T ASC IN! A2'NTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

1787.16 -7.43 16.00 256.68 117.40 4 44 5 1187.2 -3.10 9.30

5767.64 _7.OJ 274,;_9 2fi7.9J 98,85 J2 14 36 5167,6 27.95 265.75

1565.08 -9.13 358.76 255.76 118.59 5 49 12 965.1 -5.24 352.13

5464,95 28,91 25_._4 Z68,23 97.95 13 43 25 4864.9 29.71 243.63

1435.59 -13.36 34_,43 253.2_ 121.76 6 28 21 835.6 -9.07 339.97

§|67._0 _3,77 _0.4J E_,gO 95.6_ I5 |} 37 4567,2 34.18 _21.19
MI0-COUR_E EXECUTION ACCURACY ORBIT OETERMINATIC_ ACCURACY

,f_T _374.! _ _86.3 S_3 I48,6 ST 1591.7 SR 178.8 SS 657.3

RRT -,7321RRF -.8997 RTF ,8907 CRT -.9681CRS .997J CST -.9_03

2445,4 R_3 ,3364 R13 -.gO13 LSA 1726.7 MSA 126,4 5SA 10,3

S_I Z413.7 $4;2 39_.9 THA 169.47 ELI 160|.! EL_ 44.6 ALF 173.79

LAUNCH OATE MAR 12 1969 FLIGHT TIME 108.0O AREIVAL C_TE JUN 2_ ]969

HELIOCENTRIC CONIC

RL J48.66 LAL ,0O

RP 108.92 LAP -3.19
RE 117,630 GL -29.70

PLAP,IETOC_NTRIC CONIC

C3 54.618 VHt 7.590

LNCH A_MTH LN_H T|M_
gO.OO 4 56 _4

9O,0O _O ;7 26

J0O,O0 6 1 ]0

10O.OO 11 55 2

110,0(3 6 36 11

llO.O0 13 _ 50

01FFERENTIAL cORRECTIONS

TOE-2_24_0 TRA-J._84 TC} -.9_09 BAU .7_0
ROE .2599 RRA -.0895 RC3 ._571 FAU .04621

F0£-1.472_ FRA -.0427 FC3 -.7325 BSP 7762

BOE _._580 _RA 1._614 BC3 .9971FSP -434

01STANCE 325,376

LOL J7J,24 VL 28,434 G_L -J!,2_ AZL 97,54 PICA J54.93 SM_ 135,85 ECC .21513 INC 7.5439 Vl 29.97?

LOP 326,36 VP 38,210 GAP 4,89 AZP 83,16 TAL _.32 TAP 28,25 RCA 106.62 APO 165.07 v2 34.792
GP 50.21 ZAL 144.10 ZAP 118,79 ET5 4_,07 ZAE |}6._0_ ETE 14i.53 ZAC 86.69 ETC 163.43 CLP-]38.80

OLA -_Y_,36 RAL 23.47 RAO 6569.0 V_L 13.266 PTH 2.42 VHP 6.898 OPA 44.49 RAP 341.7_ £CC J._989

L-! TIME !NJ LAT IN! LONG INJ RT ASC IN! AXMTH IN! TIME PO CST TIM IN! 2 LATINJ ? LONG

|681.20 -4.07 !0.0_ _60.82 ||8,05 5 24 26 1081.2 -.Z9 ).38

603.49 25,41 305,10 _7|,87 105,94 10 _7 Z9 3.5 26.94 ?96.77

1471.13 -6,03 553,5! 259.74 119.33 6 26 1 871.1 -2.0_ 346.95

55?6.84 27.59 2_.40 27_.4! I01.99 1_ 27 59 4976.8 ?_.96 251.86

1562,39 °10.71 342.43 256,90 122,66 6 58 53 762.4 -6.32 336.08

5258.34 32.95 237,39 275.59 99.67 15 4 28 4658.3 33.93 22_.79
MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 2492,8 S6R 569.9 SG3 136.0 ST J772.7 SR 20}.5 55 680.6

RRT -.6977 RRF -.8906 RTF .8962 CRT -.9524 CRS .9915 CST -.9830

S(_2fi57.1R"Z3 .3469 R13 -.9055 LS_ 1905.3 MSA 129.8 5SA _.5

S_J _5_5,_ S_ 403.1 THA 170,70 ELI 1783.2 EL? 6].6 ALF 173.76



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH CATE MAR IZ 1969 FLIGHT TIME 110.00 ARRIVAL 0ATE JUN 30 1969

HELIOCENTRIC CONIC

RL 148.66 LAL .00

RP 108.91 LAP -3.25

RC 120.0|5 GL -33.64

PLAN[TOEENTRIC CONIC

C3 58,060 VHL 7,620

LNCH AZMTH LNCH TIME

90.00 5 56 12

90.00 9 42 46

lOO.OO 6 53 Z3

lOO.O(J II 28 17

lID.D0 7 16 37

110.O0 13 21 33

CIFFERENTIAL CORRECTIONS

TOE-2.5978 TRA-I,2741 TC3 -,8971 BAU .7_1

ROE .ZBOI RRA -.1817 RC3 .3151 FAU .01963

FOE-I.4536 FRA .O]lO FC3 -.5909 8SP 8108

BOE 2.6129 BRA 1.2870 BE3 .9508 FSP -389

01STINCE 331._60

LO(. 171.24 VL 28.356 GAL -10.95 AZL 98.72 HCA 158.06 SMA 135.23 ECC .21354 INC 8.7717 Vl 29.972

LOP 329.53 VP 38.155 GAP 5.14 AlP 81.90 TAL _31.87 TAP 29.93 RCA 106.35 APO 164.11 V2 34.796

GP 53.55 ZAL 140.IE ZAF 117.91ETS 47.74 ZAE 113.39 ETE 142.40 ZAC 85.63 ETC 163.78 CLP-141.98

CLA -25.36 RAL 26.6£ RAO 6569.1 VEL 13.395 PTH £.45 VHP 7.459 OPA 47.17 RAP 338.91 ECC 1.9555

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1531.23 .76 1.69 266.81 11B.31 6 21 44 931.Z 4.54 355.0J

783.51 22.11 317.25 276.08 108.16 9 55 50 183.5 24.39 309.32

1346.65 -1.84 346,64 £65.36 119.84 7 15 49 746.7 2.14 340.12

5731.36 24.94 271.11 £77.06 107.03 13 3 48 5131.4 27.04 262.93

1273.77 -7.41 317._ £61,9£ 123.A7 7 37 50 673.8 -2,96 331.42

5177.01 31.24 246._ £79.09 104.64 IA 51 10 4777.0 32.93 237.41

NIO-COURS_ EVJECUTICN ACCURACY CRBIT OETER_4INATION ACCURACY

SGT 26(39.4 _ 945.8 ,,%3 1£2.4 ST 1979.5 SR 215.9 SS 704.6

RRT -.6174 RRF -.862] RTF .9034 CRT -.9302 CRS .9782 CST -,9858

£663.9 R25 .3322 RI] -.9112 LSA 2108.0 MSA 134.3 5SA 6.8

•%1 L_3].J ._£ 416.7 THA 172.21 ELI 1989.7 EL2 78.9 ALF 174.20

LAUNCH DATE MAR 12 1969 fLIGHT TIM[ ll£,OQ ARRIVAL 0ATE JUL Z 1969

HELIOCENTRIC CONIC

RL 148.66 LAL ,DO

RP JOJ.B9 LAP -3.30

RC 122.394 GL -}8.23

PLANETC_ENTRIC CONIC

C3 64.058 VHL 8.004

LNCH AZMTH LNCH TIME

84.46 7 IB

95.54 8 51 4

I00.O0 8 18 44
1(30.00 lO 33 39

110.00 8 11 8

110.(30 12 37 44

OIFFE_NTIAL CORRECTIONS

TOE-3.0726 TRA-J.J_4

ROE .2630 RRA -.294]

FOE-I.4381 FRA .0978

BOE 3.0840 BRA 1.17f_

OISTANCE 337.118

LCL 171.24 VL 28.277 GAL -10.69 AZL 100.27 H_ 161.17 S_A 134.62 ECC .21200

LOP 332.70 VP _.IOG GAP 5.]7 AZP B0.27 TAL 230.38 TAP 31.56 RCA 106.08
GP 57.48 Z/q. 135.53 ZAP 1|6._,6 [T$ 5],05 ZAE 109.70 ETE 14].77 ZA( 84.15

DLA -28.81RAL

L-I TIN[ INJ LAT

1530.82 11.94

1031.65 11.99

1135.75 5.29
701.95 18.76

1159.65 -].09

fl5_8.86 £7.89

INC10.2688 v| 29.972

APO 163.15 v2 34.800

£TC 164.67 CLP-145.67

TC3 -.B£43 B_UJ .7195

RC3 .2570 FAU .01296

FC3 -.4_54 BSP 849]

8C5 .8614 FSP -]45

30.47 RAO 6]69.2 VEL 13.617 PTH 2.49 VHP 8.£25 OPA 50,05 RAP 314.84 ECC 2.0542
INJ IONG ]NJ RT ASC INJ A_4TH |NJ TIM_ PO (ST TZN' INJ 2 LAT [NJ 2 LONG

3_2.86 277.84 |16.42 7 40 49 730.8 15.39 ]45.85

330.95 277.83 116.41 9 B 13 431.7 15.40 323.94

3]3,05 274.28 119.46 B ]7 40 5]5.8 9.18 328.42
309,91 28|.15 11].71 lO 43 21 102.0 £1.81 502.44

]31,67 269.10 124.06 8 30 28 559.7 1.40 325.47

257.f_. _85.19 110,62 14 30 3 4938.9 30.43 249.35

NID-C.,O_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

._T 27Zg.7 SGR 312.8 ._ 108.4 $7 2217.6 ,SR 203.3 SS 732.0
RRT -._| RIRf' -.7891 RTF .9144 CRT -.8818 CR$ .9421 CST -.9888

2776.3 R_] .3473 RI3 -,9201 LSA 2340.0 MSA 139.2 SSA 5.3

SGI 2742.4 ._2 4]3.9 THA 174.21 ELI £224.9 EL£ 95.6 ALF 175.]7

L_UNCH DATE MAR 12 1969

HELIOCENTRIC CONIC

RL 148,66 LAL .0O

RP 108.88 LAP -3.34

RC 124.766 GL -43.53

PLAN_TO_ENTRIC CONIC

C3 74.7_ VHL 8,648

LNCH AZMTH LN(H TIME

72.98 6 13 5

107.O2 IO 35 11
72.98 6 13 5

107.02 IO 35 11

110.O0 9 37 0

110.00 l_ 10 26

FLIGHT TIME 114.00 ARRIVAL DATE JUL 4 1969

0ISTAN_E 342.944

LOL 171.24 VL 28.198 GAL -10.43 AZL 102.40 HCA 164.28 .94A 134.01 ECC .21030

LOP 335.87 VP _,047 GAP 5,_9 AZP 78.05 TAL 228,85 TAP 53.13 RCA 105.80

GP 62.07 ZAL 130.07 ZAP 114.05 ET5 59.49 ZA_ 105.]5 ETE 146.24 ZAC 82.05

INC12.4028 Vl 29.972

APO 162.Z_ v2 34.805

ETC 166.68 CLP-150.49

0LA -32.67 RAL 35.X] RAC 6569.5 YEL 14.005 PTH 2.55 VHP 9.329 OPA 52.92 RAP 328.93 ECC 2.2308

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_PNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1636.94 12.13 15.86 285.69 121_.57 6 40 _ 1036.9 16.10 9.11

798.90 12,15 31].67 285.70 120.56 10 48 30 198.9 16.12 306.92

1636.94 12.13 15.86 285.69 120.57 6 40 22 1036.9 16.10 9.11

798.90 12.15 31].67 285.7"0 120,56 10 48 3/] 198.9 16.12 306.92

978.38 3.83 32£.21 280.41 123,99 9 53 19 378.4 8.27 315.93

5793.50 20.72 273.91 £90.69 117.82 13 47 0 5193.5 24.27 266,56

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-3.7303 TRA -.91r_ TC] -.7004 8AU .72_g SGT 2845.4 SGR 472.7 _W;] 94.0 ST 2481.2 SR 142.4 55 763.0

ROE .1484 RRA -.4344 RC3 . .1799 FAU .02614 RRT -.2776 RRF -.5816 RTF .9_W_] CRT -.6260 CRS .7199 CST -.9919
FDE-I.427] FRA .1609 FC3 -._026 6SP 8867 _ 2884.4 R_3 .3296 R13 -.9326 LSA 2595.8 MSA 143.9 5SA 4.0

BD£ 3.7332 BRA 1.O143 6C3 .7212 FSP -299 5_1 2848.6 SG2 453.6 TH4 177.29 ELI 2482.8 EL2 111.0 ALF 177.94

LAUNCH DATE MAR 12 1969 FLIGHT TINE 116.00 ARRIVAL DATE JUL 6 1969

HELIOCENTRIC CONIC

RL 148.66 LAL .00

RP 108.86 LAP -].37

RC 127.128 GL -49.47
PLANE TOCENTRIC CONIC

C3 95.296 VHL 9.762 OLA -_.7£ RAL

LNCH AZMTH LNCH TIME L-I TINE INJ I.AT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

65.58 5 54 27 18£3,59 11.]4 29.99 £95.93 1£5.16 6 24 50

114.42 11 43 38 721.49 11.36 _7.07 £93.94 1£5.16 11 55 39
65.58 5 54 27 1823.39 11.34 29.99 295.93 125,16 6 £4 50

114.42 11 43 38 721.49 11.36 307.07 295.94 123.16 11 55 39

65.58 5 54 27 1823.59 11.34 29.99 293.93 123.16 6 24 50

114.42 11 A3 }8 721.49 11,56 307.07 299.94 123.16 11 55 39

_IFFERENTIAL CORRECTIONS MIO-CCUREdE EXECUTION ACCURACY

TOE-4.6654 TRA -.5256 TC3 -,518] 64U .6699 SGT 2944,_ SGR 495,5 S_] 79.7

ROE -,2709 RRA -.5957 RE3 .0887 FAU .01919 RRT .2934 RRF .O058 RTF .9514

FOE-I.433Z FRA .2261 FC3 -.1743 BSP 9187 SGB 2985,9 _3 -,£937 R13 .9491

BDE 4.6732 BRA .7944 BE3 .5258 FSP -251 SGJ 2948.£ SG£ 47].1 THA _.9(]

DISTANCE 348.727

LOG. 171.24 VL _8.119 GAL -10.14 AZL 105.55 PICA 167.35 ,5_A 13].41 ECC .Z090! INC15.5484 Vl 29.972

LOP 339.04 VP ]7.994 GAP 5.79 AZP 74.81 TAL 227.28 TAP 34.63 RCA 105.53 APO 161.30 V2 34.811

GP 67.34 ZAL 12],70 ZAP 110,9] ETS 68.52 ZAE 100,07 ETE 151 ._1 ZAC 79.05 ETC 171 .23 CLP-158 .O1

41.34 RAO 6369.9 VEL 14.719 PTH 2.66 VHP 11.03_ _PA 55,35 RAP 320.34 ECC 2.5683
PO CST TIM INJ ? LAT INJ 2 LONG

1223.6 5.86 23,62
121 .5 5.88 300.70

1223.6 5.86 23.62

121.5 5.88 300,70

1223.6 5.06 23,62

121,5 5,88 300.70

ORBIT DETERNINATION ACCURACY

ST 2740,_ SR 206.0 SS 803.3

CRT .7976 CRS -.7327 CST -,9949

LSA 2859.7 MSA 147,5 SSA 3.0

ELI 2745.8 EL2 1_4.0 ALF 3.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69t

LAUNCH DATE NAR |Z 1969 FL|GHT T|I_ 118.00 ARRIVAL CAT? JUL 8 1969

HELIOCENTRIC CONIC 0ISTANCF 354.438

RL |48.66 LAL .00 LOL 17J .24 VL ?8.040 GAL -9.84 AZL 110.64 H(A 170.36 SMA 132.82 £CC .20746 ZN(20.6448 v! 29.972

RP J08.84 LAP -3.39 LCP 342.21 VP 37.941 G4P 5.96 ATP 69.62 TAL 225.65 TAP 36.01 RCA |05.27 Alto 160.38 V2 34.818

RC 129.48J GL -95.57 GP 72.88 ZAL 1|6.44 ZAP |06.99 ETS 83.J5 ZAE 93.4J ETE 162.46 ZAC 74.60 ETC J82.D9 CLP-J72.99

PLANE TOCENTR[ C CONIC

C3 159.463 VHL 1|.809 CLA -40.Z9 RAL 49.72 RA0 6570.5 VIEL 16.149 PTH 2.64 VHP |3.909 OPA 56.32 RAP 308.30 ?CO 3.2952

LNCH ATNTH LN_H TIN? L-I TIN? IN| LAT INJ LONG [NJ RT A,T_ IN| A_,iTH IN| TIN? PO (:ST TIM [NJ 2 LAY |NJ 2 LOnG

60.05 6 O O 1978.?5 8.97 41.00 308.98 129.45 6 32 59 1578.8 J3.99 35.06

119.95 12 43 20 7213.52 8.99 ]05.16 _08.99 129.44 12 55 210 12_0.5 14.01 299.22

6(3.05 6 0 O 1978.75 8.97 41.00 308.98 129.45 6 32 59 1378.8 15.99 55.06

1J9.95 12 43 EO 120.52 8.99 305,16 308.99 1_9.44 |Z 55 20 12'0.5 14.0! 299.Z2
60.05 6 0 O 1978.75 8.97 41.00 308.98 129.45 6 32 59 1378.8 13.99 55.06

119.95 J2 45 20 720.52 8.99 305.16 308.99 129.44 |2 55 210 |20.5 14.01 299.22

OIFIrERENT|AL CCIRRIECTIONS MI0-(._E [XECUTICN A(:CURA(:Y

T02-5.8746 TRA .2209 T(:3 -.2857 8_J .5310 SGT 2932.3 _ _27.I SG3 66.5

ROE-J.70J8 RRA -.66J_ R(:3 .0095 F/_U .0119_ _RT .8_3 _ .7151 RTF .9779

roE-I .4896 FRA .3093 IrE3 -.0742 8SP 9462 _ _75.4 _3 -.2347 R15 .9685

80_ 6.1161 (3RA .6978 8C3 .2858 FSP -208 _1 30_.4 _ 488.1 THA 15.25

LAUNCH DATE MAR 12 1969 FLXGNT TII_ |_,00

HELIOCENTRIC GONI(: 0ISTANCIE 359._5

ORBIT OETERMINATION ACCURACY
,ST 2850.5 SR 835,5 55 871.4

CRT .986J (:RS -.9729 CST -.9978

LSA 3092.0 HSA 148,9 SSA 2.5

ELI 2967.4 EL2 135.Z ALF 16.15

RL 148.66 LAL .O0 LOL J?l.5& VL '_7.962 GAL -9.51AZL |20.15 P(A 173.23 SNA 132.24 £CC .20562
RP 108.82 LAP -3.39 LOP 345._9 vP _._- _ 6,09 AZP [d3.02 T_L P5_,_ T_P _J?.|6 RCA 105.05

RC 13| .823 GL -_,l 3 GP 75.99 _AL 1_,55 ZAP 11_o34 [T$ |J_,JJ ZA_ 84,_6 ETE lB9,Zl Z4C 67.49

PLAN_TOC£NTRIC CONIC

(:3 25_.205 VHL |5.975 OL_ -4|.62 R_L 60.09 R_0 6S11.5 _L _9.404 PTH 3.10 VHP 19.439 0PA 5_.76
LNCH A2'NTH LNCH T_NE L-I TIN[ INJ LAT INJ _ JNJ RT A_ _NJ AZNTH _NJ TII_

58.13 6 32 54 Z09_.93 4,89 47.82 32A.55 131.38 7 7 53

121.87 13 33 9 793.61 4,91 307.94 3_4.56 131.38 13 46 23

58.13 6 3_ 54 2098.93 4.89 47.8_ 324.55 131.M 7 7 53
121.87 J3 33 9 793,61 4,_1 307,_4 3_4,_6 |3|.3_ J3 46 E3

58.13 6 3_ 94 Z098.93 4.89 41.82 3_A.55 131,38 ? 7 53

121.87 13 33 9 793.61 4.91 307.94 324.56 131.38 !3 46 _3

OIIrFERENT[AL G:RRIE(:TION$ NI0-COLM_E [_CUT[ON ACCURACY

TOE-5.6945 TR_ 1.547_ T(:3 -.0_08 BAU .2200 SGT ZIBJ.8 SGR L>ZA_.0 SG3 55.5

R0£-6.2526 RRA .16_t0 RC3 .0_13 irAU .00"Z65 RRT .9444 RAF .944_ RtT" .9_89

ir02-1.6243 IrRA .4733 IrE:3 -.0_ 8_P _N_26 S_ 31_0.5 /_3 -.I_N_O RI3 ._47

_OE 8.4571 _A |.5564 _C3 .0645 Ir.sP -173 SGJ 3086.7 S_,2 521.9 _ 43,87

ARRIVAL DATE JUL JO 1969

INC30.1529 vl 29.972
APO ]59.43 V2 34.825

ETC 208.62 CLP J51.99

RAP 293.2_ EC( 5.2000
PO CST TIN IN| 2 LAT IN| 2 LONC

1498.9 J0.J4 42.15

|93.6 10.16 302._6

1498.9 10.14 4_.J5

193.6 lO,16 ]O2._6

1498.9 |0.14 42.15

193.6 10.16 _02.26

ORBIT OETERMINATION ACCURACY

ST 2054.5 SR Z24_.6 SS IO15.O

(:RT .9952 (:R$ -.9948 CST-J.OOO0
LSA 3202.4 NSA 158.6 5SA J.5

[LI _037.8 EL2 |48.6 ALF 47.5_

LAUNCH OkTE MAR 12 1969 FLIGHT TIN? |22.00 ARRIVAL O_TE JUL 12 1969

PI_LIO_ENTRIC CONIC 0ISTAN_E 365.105

RL 148.66 LAL .00 LOL 171.24 VL 27.884 GAL -9.02 AZL 141.69 PICA 175.68 .T_4A 13! .67 E(:C .20274 ]NC51.6872 VJ 29.972

RP J08.79 LAP -3.59 LOP 548.56 VP 37.640 GAP 6.09 AZP 38.39 TAL 221.97 TAP _?.65 R(:A |04.97 APO |58.56 V2 34.833

RE i34.153 GL -57.46 GP _/'_6_ ZAL 100.93 ZAP 97.51ETS 153.38 ZAE 69.39 ETE 226.]0 ZAE 54.07 ET(: 246.35 ELP 110.04

PLAN[TCX_ENTRIC CONIC

C3 656.752 VHL 25.627 OLA -35,95 RAL 70.96 RAO 6572.6 _q[L 27.893 PTH 3.41 VHP 31.842 OPA 43.|5 RAP 278.67 ?CEll.SO85

LNO-I AZNTH LN(H TII_ L-I-TI_-- _NJ LAT [NJ LONG IN| RT ASC |NJ A_TH [NJ TIME PO CST TIN ZNJ 2 LAT IN| 2 LONG

66.87 1 58 45 2068.LP_ _67 4|._0 _140.02 125.94 6 33 13 1468.2 5.35 55.8Z

113.13 13 34 2 |007.34 .69 322._29 _40.03 125.94 13 50 50 407.3 5.37 316.2J
66.87 ? 58 45 2068._Z .67 4|.gO 340.02 1_5.94 8 35 |3 14_8.2 5.35 55_82

113.13 |3 34 2 1007.54 .69 322._ 340.03 1_5.94 13 _0 50 407.3 5.37 3J6.?!

66.87 ? 58 45 20r_.L_ ,67 41.gO 540.02 125.94 6 33 13 j468.2 5.35 35.82

113.15 13 34 2 1007.34 ,69 3_._ _iO.03 J_5.94 13 _0 _ 407.3 5.37 3]6.2!

OIIrIrERENTIAL CORRIECTION5 M|0-CCURSIE EXECUTION ACCURA(:_

TOE .2948 TRA 2,056_ TO3 -.021| BAU 1.3333 SGT 581.8 St_ _5.6 SG3 48.3

R0-11.9961RRA 3.8398 R(:3 ,|506 FAU-,OIS?I RRT ,1969 Rl_ .99L_ RTg .3|75

rDE-2.1362 IrRA .9459 IrE3 .0247 _SP 9200 _._ ]O41.7 R23 -.1170 R13 .9931

80211.9997 8RA 4,3557 _(:3 ,JS_l FSP -l_lO SGI 2987.9 _ 569.9 THA 87.72

LAt.W,.H DATE MAR 12 1969 FLIGHT T|NE |_4.00

HELI(_ENTRIC CONIC DISTANCE 375,554

RL 148.66 LAL .00 LCL 171.24 VLZT.806 GAL -9.75 AZL 8._8 PICA 183.4! SI4A |3|.J! E(:(

RP 108.77 LAP -5.38 LOP 351.74 VP 37.7g0 GAP 7.6| kIP 171.7| TAL LP'_.3I TAP 45.73 RCA
RC 136.471 GL 45.63 GP -50.95 ZAL 97.83 ZAP 96._J ETS 1_..,41 ZAE 56.98 EYE 113.93 ZA(:

PLAMET_X_ENTRIC (:ONE(:
C51439.3_7 VHt. 37.938 DLA 66.53 RAL 53.|0 RAO 6573._ VI[L 39.503 PTH 3.56 VHP 47.76_ OPA

LNC_ AS'NTH LNCH TINE L-| T[NE _NJ I.AT _NJ _ [NJ RT A_C _NJ A214TH [NJ TJI_

26.90 16 _8 JJ 5083.57 |.Z6 245.23 3_3.66 23.4e 17 32 54

153.10 2 4_ 6 3354.54 1._7 _.52 3_3._4 23.48 3 38 0
26.90 16 28 l! 5083.57 |._6 245.E3 323._ 23.48 J? 52 54

153.10 2 42 6 3354.54 |._7 _KJ.52 323._4 23,48 3 58 0
26.90 16 2S J| 5083.57 1,_6 243._3 323.66 23.48 17 32 54

153.10 2 42 6 3354,54 l._T _3.52 3_3.64 23.48 3 36 0

D_FFERENTIAL (:CRR[CTION5 NIO-O3UR_ EXECUTION A(:(:URA(:_

T02-4,5462 TRA | .|63| T(:3 -.O_g2 _AU 3,7074 _T 1055,3 _R 2544,8 S_3 46,3

RO-14.4379 R_A -.4726 RE:3 -.1713 FAL_.05751 RRT .B_19 _ -.9993 RTF -.B_L_3

|rOE 3.0722 IrRA .1422 F(:3 .0_46 _$P 7862 SG6 2754._ R_3 -.1074 R|3 -.9942

e0E15.|367 8R_ ! .2556 8(:3 .|927 FSP -142 5_J _05.4 _2 5|9.9 THA 69.7_

ORBIT OETERMIN_TION ACCURACY
ST 182.7 5R 2700.9 SS 1331.5

(:RT -.2485 CRS -.9990 EST .205!

LSA 3011.1HSA 185.! SSA .6

ELl 2701.3 EL2 176.9 ALF 90.97

ARRIVAL DATE JUL |4 1969

.21466 [N_81.7202 VJ 29.972

102.96 APO |59.25 v2 34.84J
65.40 ETC 91.33 ELP 99._

-75.12 RAP 265.89 ECC24.6877
PC) CST TIN [NJ _ LAT IN| Z LONG

44_3.6 -6.08 _42.45

2754.5 -6.07 96.75

4483.6 -6.08 _4_.45

2754.5 -6.07 96.75
4483.6 -6.08 242.45

2754_5 -6.0T 96.75

ORBIT OETERNINAT[ON ACCURACY

ST 699.5 SR _]_1.5 SS J916.!

(:RT .9769 (:R$ .9999 (:ST .9742

LSA 2982.8 MSA 149.1 SSA .5

EL| 2286.4 EL2 142.5 ALF 72.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH CATE MAR 12 1969 FLIGHT TIN[ J26o00 ARRIVAL DATE JUL J6 1969

HEL|OCENTRIC CON|C O|STANCE 379,757

RL 148.66 LAL .00 LOL 171.24 VL 27.729 GAL "9.|1 AZL 47.50 PiCA 184.97 S_(A 150.55 [CO .20933

RP 108.74 LAP -3.36 LOP 354,9| VP 37,742 GAP 7,35 AZP |3_.39 TAL 220,03 TAP 45,00 RCA 103°23

RC 138.775 GL 39.44 GP -70.65 ZAL |03.06 ZAP 100.65 ETS 203.89 ZAE 79.66 ETE 131.78 ZAC 87.92

PLANETOCENTRIC CCNIC

C3 461,380 VHL 21,480 DLA 72,83 RAL 7.55 RAO 6572.3 V[L 24.|39 PTH 3.3| VHP 27.003 OPA -80.57

LNCH AZHTH LNEH TINE L-I TIME IN| LAT |NJ LONG |NJ RT A,T_ IN| AZNTH IN| TIM[ PO CST TIN

19.59 |3 10 43 5039.69 -2,85 247,93 276.68 |7.19 |4 34 43 4439.7

16_.41 23 52 11 3270.29 -2.85 94.50 276.65 17.19 24 46 42 2670.3

19.59 13 |0 43 5039.69 -2.85 247.93 276,68 |7.19 14 34 43 4459.7

160.4! 23 52 It 3270.29 -2.85 94.50 276,65 17.19 24 46 42 2670.3

19.59 |3 10 43 5039.69 -Z.85 247.93 276.68 17.19 14 34 43 4439.7

160.41 23 52 11 3270.29 -2.85 94.50 276.65 17,|9 24 46 42 2670.3

DIFFERENTIAL CORRECTIONS NID-OOUI_J( EXECUTION ACCURACY

TDE 2.3928 TRA .1703 TO3 -.0242 6AU .7642 SGT 664.8 _q 3272.5 SC,3 51.5

ROE-7.4935 RRA Z.80_ RE3 -.1248 FAU-.00693 RRT -,38J5 RRF -._J01RTF' ,5027

FOE 1.§804 FRA -.4617 FC3 .0|30 BSP 10128 _B 3339,3 _3 -.1_4 RJ3 -.9920

BDE 7.8663 BRA 2,8110 Be3 .J27| FSP -165 S(;1 3282.7 _k_2 612.6 THA 94.59

INC42.4989 vJ Z9.972

APO 157.86 V2 54.650

ETC 1|3.79 CLP 123.90

RAP 50.14 ECC B.5931

IN| Z LAT IN| 2 LONG

-ID.49 245.95

-10.48 92.52

-10.49 245.95

-10.48 92.52

-10.49 245.95

-|0.48 92.52

ORBIT DETERt4INATION ACCURACY

ST 639.9 SR 2|38.7 SS 1025.9

CRT -.9065 CRS .9972 CST -.9356
LSA 2442.6 HSA 263.7 SSA 1.5

ELI 2217.1 EL2 2C_.7 ALF |05.39

LAUNCH DATE MAR |2 |_9 FLIGHT TINE 128.00 ARRIVkL DATE JUL |8 1969

HELIOCENTRIC CONIC

RL 148.66 LAL .00

RP 108.71 LAP -3.32

RE 141.067 GL 59.27

PLANETOCENTR|C CCIN|C
C3 |93.867 VHL ]3,924

LNO_ A2'NTH LNCH T|I_

26.32 12 33 9

153.68 LPZ 45 44

26,32 12 33 9

153.68 _ 45 44

26,32 12 33 9

153.68 LP'Z 45 44
OIFFERENTIAL CORRECT|ON5

TOE 3.2250 TRA-2.3765 TC3 -.1144 _U .3008

ROE -.99b0 RRA |.9787 RE3 .0196 FAU ,0|074

FOE .8904 FRA -.5640 FC3 -.0480 B�P I|024
BOE 3.3759 8RA 3.0924 Be3 .1161 FSP -200

DISTANCE 3_5.0_

LOt, 171.24 VL 27.653 GAL -8.68 A2'I. 64.03 _ 187.6| ,94A

LOP 358.09 VP 37.695 GAP 7.39 AZP 113.77 TAL. 218.13 TAP

GP -72,63 ZAL 109.48 ZAP IO¢,72 ETS 252.87 ZAE 92.43 ETE

150.0l ECC .20722 INC25.9650 V| 29.972
45.74 RCA |03.07 APO |56.96 V2 34.860

179.15 ZAC 99.8| ETC 162.64 (LP 164.51

DLA 67.02 RAL 354.51 RAD 657|.I VEL 17.754 PTH 2.99 VHP 17.448 DPA -67,00 RAP 54.04 ECC 4.1906

L-| TJN[ |NJ LAT [NJ _ |NJ RT ASC INJ A2NTH |NJ T|NE PO CST TIN |NJ 2 LAT INJ 2 LONG

4916.76 -9.30 241.73 L_0.54 23.30 13 55 5 43|6.8 -16.63 238.85
3183._ -9._ 95.M L_0.32 _3.50 23 38 48 2584.0 -16.62 92.51

4916.76 -9,30 241.73 L_0,54 23.30 13 5_ 5 43|6.8 -16.63 238.85

3J83.96 -9.29 9_.38 Z_O.fl2 23.30 23 38 48 2584.0 -J6.62 92.5!
4916.76 -_.30 241.73 L=_O._4 23.30 13 55 5 4316.8 -16.63 _.85

3183.96 -9._J 95._ Z_13._2 23.30 23 38 48 2584.0 -|6.62 92.51

NIO-CO_R_ LP_CUT|ON ACCURACY ORBIT DETERN|NAT|ON ACCURACY

_GT _53.0 _ 21_.8 .%3 61.4 ST 1525.2 SR 748.5 SS 614.3

RRT -.9_40 RRF -,_245 RTI r ._50 CRT -.6894 CRS ,8592 CST -.9981

3558.5 i_3 -,1867 R13 -.9804 LSA |777.4 MSA 323.7 SS_ 1.7

_| 3_.9 _2 5|6,6 THA J43.67 EL| |670.0 EL2 3_2.5 ALF 155.50

LAUNCH DATE NAR J2 1969 FLIGHT TIME l_,00 kRRIV_L DATE JUL 20 1969

HELIOCENTRIC CONIC

RL 148.66 LAL .00

RP 108.68 LAP -3,28
RC 143.344 GL 54.77

PLANE TOCENTR] c CON|C

C3 109.051VHL 1O.443

LNCH ATMTH LNCH TIME

33.22 12 55 34

146.78 22 35 51
33.22 12 55 34

146.78 22 35 5|

33.22 |2 55 34
146.78 _2 35 51

_FFERENT|AL CCRRECT|ON$

TOE 2.2605 TRA-2.86_2 TO3 -.4321 E_4J ,6_O1

ROE .3436 RRA .6667 RC3 .0093 FAU .0_018

rOE .78|6 FRA -.5824 FC3 -.1602 BSP 11511

_OE 2.2864 8RA 2.9457 Be3 .432_ F_P -243

DISTANCE 390.508

LOL |7|.24 VL 27.577 GAL -8.33 AZL 7|.78 HC* 1_(_.35 SNA 129.48 ECC .206_ INClB.2ITO V! 29.972

LOP 1.27 VP 37,648 GAP 7.51 A27 107,93 TAL 216,34 TAP 46,89 RCA 102,80 APO 156.|7 V2 34.870

GP -66.92 ZAL ||5.28 ZAP |12.98 ET5-279.07 ZAE 100.8| ETE 203.39 ZAC |07.39 ETC 187,90 ELP-174.80

OLA 61.|7 RAL 356.08 RAO 6570.J VEL |5.179 PTH 2.73 VHP 13.075 0PA -57.13 RAP 51.76 ECC 2.7947

L-| T|N[ |NJ LAT IN| LONG |NJ RT AS_ |NJ A2_4TH _NJ T|M_. PO (ST T|M |NJ 2 LAT |NJ 2 LONG

4765._4 -t5.08 233.6_ 257._6 29.96 |4 15 20 4|85.5 -21.96 229.80

3104.81 -15.07 95,22 257,55 29.96 23 27 36 2504.8 -21.95 91.34
4785.54 -15.08 233.6_ 257.56 29.96 14 15 20 4185.5 -21.96 229.80

3104.8J -|5.07 95._'Z 257.55 29.96 23 27 36 2504.8 -21.95 91.34

4785.54 -15.O8 233.68 257.56 29.96 |4 15 210 4|85.5 -21.96 229.80
3104.81 -15.07 95.22 257.35 29.96 23 27 36 2504.8 -21.95 91.34

MID-COURSE EW£CUTION ACCURACY ORBIT DETERNINATION ACCURACY

• T,T 3606.8 SGR 78J.9 S.C.3 74.1 ST 1580.5 SR 295.5 SS 534.!

RRT -,BOJ4 _ -.6389 RTF ._692 CRT .0234 CRS -,2549 CST -.9727

3690.6 1_3 -.2318 RJ3 -.9639 LS_ 1664.2 MSA 3|7.8 55_ 2.4

_I _| ,_ S_2 4_0.7 THA 169.98 ELl 1580.5 EL2 293.4 ALF .26

LAUNCH DATE MAR 12 1969 FLIGHT T|I4E 132.00 AR_|VAL DATE JUL 22 ]969

HELIOCENTRIC CONIC DISTk'qCE YJ_.2_

RL 148.66 LAL .00 L(_. J71.24 VL 27.502 GAL -7.9(! AZl,. 76.J4 H_

RP IO8.65 LAP -3,23 LCP 4,46 VP 37,_03 GAP _,_ AZ_P |03.48 TAL
RE 145.608 GL 49.62 GP -60.27 ZAL 1_0.O2 ZAP |J_.gO ITS _.67 Z/_E

PLANETOCENTR|C CONIC

C3 73.337 VHL 8.364 OLA 36.15 R/q. ,04 RAD 6_69,4 V[L 13,953 PTH

LNCH A2"MTH LNCH TIME L-! TIME INJ I_T INJ LONG [NJ RT ASC
39.26 |3 27 4 4667.59 -19.14 22_.50 ' 256.59

140.74 22 35 56 3047.|6 -19.12 94,46 2_6.57

39.26 13 27 4 4667.59 -J9.14 LP'ZS.30 256.59
140.74 22 35 56 ]O47.16 -J9.J2 94.46 256.57

39.26 13 27 4 4667,59 -J9.14 225.30 256,59

140.74 22 35 56 3(}47,16 -|9.12 94.46 256.57

DIFFERENTIAL CCRR_CT|ONS

TOE 1.7588 TRA-2.7542 TC3 -,7972 BAU ,7B_6

ROE .5062 RRA .LP267 RE3 -.0560 r_U .02705

FOE .7565 FRA -.5711 FC3 -.3J93 BSP 11786

BOE _.8302 BRA 2.7635 Be3 .7992 FSP -286

193.59 SMA 128.96 ECC .20535 INC13.8581 VI 29.972

214,57 TAP 48.17 RCA 102.48 APO 155.45 V2 34.880

107.03 ET£ 210.49 Z4C IJ3.15 ETC 195.97 CLP-167.07

2.55 VHP 10.771 OPA -49.00

INJ A214TH |NJ TIME PO CST TIM
_.13 14 44 52 4067.6

_.13 23 26 43 2447.2

_.13 14 44 52 4067.6

36,13 23 26 43 2447.2

36.13 14 44 32 4067,6

36.13 23 26 43 2447.2

NIO-COURSE EXECUTION ACCURACY

.%T 3767.0 SGR 445.0 5G3 87.5

RRT -.L_'ZJ5 RRF .O_22 RTF .9465

3793.2 R23 -._22 RJ3 -.9456

.%1 3768.3 tK,2 433.8 TH_ 178.48

RAP 49,90 ECC 2.2069

IN| 2 LAT IN| 2 LONG
-25.52 220.50

-25.51 89.67

-25.52 2:J0.50

-25.51 89.67

-25.52 2"_.50

-25.51 89.67

ORBIT DETERMINATION ACCURACY

ST 1539.8 SR 348.4 SS 508.7

CRT ,59L_ CR$ -._121 CST -.9510

LSA 1629.3 MSA 310.7 55A 3.3

ELI 1554.1 EL2 278.2 ALF 7.8H
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69

LAUNCH CATE HAR 12 1969

H[LrOCENTRIC CCNIC

RL 148.66 LAL .0/3

RP 108.61 LAP -3.|6

RC 147,857 GL 44,78
PLANETOCENTRIC CCNIC

C3 53.O16 VHL 7.417

LNCH AZMTH LNCH TIIAE
44.48 13 5B _

135.52 22 37 15

44.48 15 38 36

155.52 E2 37 13
44.48 13 58 _6

135,52 22 37 13

FL|GHT TIN[ 134,00 ARRIVAL DATE JUL 24 ]969

DISTANCE 40|.994

LC_. 171.24 VL 27.428 GAL -7.64 AZL 78.92 PEA 196.69 S_AA 128.46 ECC .20489 INC11.0799 VJ 29.972

LOP 7.64 VP 37.559 GAP 7.83 AZP 1[]0o62 TAL 212,81 TAP 49.50 RCA 102.14 APE) 154.78 v2 34.89!

GP -54.11 ZAL 123.65 ZAP 124.29 ETS 293.25 ZAE 111.87 ETE 212.19 ZAC 117.89 ETC 198,65 CLP-163,99

0LA 51,91RAL 4.15 RAO 6569.0 VEL 13.281 PTH 2.43 VHP 9.433 OPA -42.02 RAP 48.77 ECC 1.9054

L-| T|NE INJ LAT INJ LCNG INJ R? AS_ INJ A2_NTH |NJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG

4565.63 -21.66 217,27 256.03 41.58 15 14 41 3965.6 -27.53 211.71

3010.68 -21.65 93.74 25F,OJ 41.58 23 27 24 2410.7 -27.52 88,18

4565.63 -21.66 217,27 256,03 41,58 15 14 41 3965.6 -27.53 211.71

3010,68 -21.65 93.74 256.01 41 .SB 23 27 24 2410.7 -27.52 88.18

4565.63 -21.66 217.27 256.0_ 41.58 15 14 41 3965,6 -27.53 211.71

3010.68 -21.63 93,74 256.01 41.58 23 27 24 2410.7 -27.52 88.18

ORBIT OEERNINATZON ACCURACY

ST 1499.7 SR 378.2 SS 489.3

CRT .7075 CRS -.9129 CST -,9342

LSA 1593.5 MSA _O4,2 SSA 4.4

ELI 15_4.2 £L2 263.0 ALF 10.43

0IFFERENTIAL CORRECTIONS

TOE 1.4707 TRA-2.6023 TC3-1.1798 BAU .87_0

ROE .4882 RRA .O747 RC3 -.|164 rAU ,03246

F0E .7_08 FRA -.5410 FC3 -.5108 6SIP 121_0

BOE 1.5497 I_RA 2.6034 BC3 f.1855 FSP -330

LAUNCH 0ATE MAR 12 1969

H_LICCENTRIC CONIC

RL 148.66 LAL .00
108.58 LAP -3,09

RC 150.092 GL 40.46
PLANETCX:ENTRIC CONIC

C3 44._39 VHL 6.651
LNEJ-I AZMTH LNCH TII,_

48.99 14 _8 32

131.01 22 38 12

48.99 14 28 32

131.01 2"2 38 12

48.99 14 28 32

131.01 2"2 38 12 -23.09

OIFFERIENTIAL CORRIECTION$

TOE 1.2775 TRA-2.4385 TC3-1,_641 8AU ,9_0

RDE .4433 RRA .0168 RC_ -.1617 FAil .O_54

r0£ .6951 FRA -.4944 FC3 -.7151BSP 12467

BOE 1.3522 _RA _.4585 BC3 J.flTg4 FSP -_7

ARRIVAL DATE JUL 26 1969

127.96 ECC .L:_]462 INC 9.1527 VI 29,97Z
_.86 RCA 101.78 APO 154.14 v2 34.9D2

2|1.89 ZAC 1_1.97 ETC 199.34 CLP-162.78

NIO-O_IJR_I_ E_ECUTION ACCURACY

.%T 3869o5 _ 425,2 ._,3 100.5
RRT .2587 _1 r .5670 R_ .92B0

_G_ 3_92.8 R_3 .33_7 R13 ._'290

_1 _71.1 _2 410.6 THA 1,6_

FLICA_T TIE 1_.00

0 ISTAN(JE 407.727

LOL 171.24 VL 27.355 GAL °7.29 AZI. BO.B5 PEA 199.81 SNA

LOP 10,83 VP 37.516 GAP 8.00 A21_ 9_._2 TAL 211 °05 TAP

GP -48.69 ZAL 126._9 ZAP 1_.09 ET$ 296.O'_ Z_ 115.67 ETE

OLA 48.37 RAL 8.0_ RAO 6fl68,7 VI[L 12.869 PTH 2.34 VHP 8.607 DPA -35.96 RAP 48.28 £(C 1.7281
L-Z TJN_ |NJ LAT _NJ _ INJ RT A_ |NJ AZNTH _NJ T|I4[ PO (ST TIN _NJ 2 LAT INJ 2 LONG

4477.06 -23,11 209,_ 2_5.76 46.24 15 4_ 9 _877.1 -28.50 203,71

29¢.10.51 -23.09 93.31 255.75 46.23 23 28 3 23_O.5 -28.49 87.16

4477.06 -23.11 209.86 _55.76 46.24 15 43 9 _77,| -28.50 _03.71

29c_,51 -23.09 93.31 233.73 46,23 23 28 3 2390.5 -28.49 87.16
4477.06 -23.11 209._N_ 23_,76 46,24 15 43 9 _77,1 -28.50 21_3.71

2990.51 93.31 255,7fl 46.23 23 28 3 2390.5 -28.49 87.16
N]O-_ _Y_"UT|ON ACCURACY _|T O[T[RNINATION ACCURACY

S(,T 39_2.9 _G_ 438.B ,_3 IIJ.8 ST 1459.4 SR 382.0 SS 468.Z

,4_9! /_ ,7384 RTF .9131 CRT .7434 CRS -.9464 CST -.9194

• 387.1R_3 .3547 R13 .9149 LSA 1551.0 MSA 298.6 5SA 5.6

S_I _.I _ _89.3 THA 2.94 ELI 1487.6 EL2 _50.7 ALF 11.34

LAUNCH DATE MAR 12 1969 FLIGHT TINE |_8.00 ARRIVAL DATE JUL 28 1969

HELIOCENTRIC CONIC DISTANCE 413.468

RL 148.66 LAL ,00 COL 17|._4 VL 27.282 GAL -6.94 AZL B2.27 PEA 202.96

RP 108.54 LAP -3,01 LOP 14.01 VP 37.474 GAP B.JB AZP 97.13 TAL 209.27

RC 152.312 GL 36.67 GP -43.99 Z*L 128.05 ZAP 133.31 ETS 297.98 ZAE 118,68

PLANETOCENTRZC CONIC
C3 37.237 VHL 6.102 OLA 45.43 RAL 11,66 RAO 6568.5 VEL 12.594 PTH 2.26

LNCH AZHTH LNCH TINE L-I TINE INJ LAT INJ LOnG |NJ RT A_ INJ AZI4TH

52.86 14 56 47 4398.90 -_r3.88 203.16 25_.BI 50.13

127.14 22 38 35 2981.69 -23.87 93._2 255.80 50.12

52.86 14 56 47 4398.90 -23.88 203.16 25_.81 50.13

127.14 22 38 55 2981.69 -23.87 93._ 255,80 50.12

52.86 14 56 47 4398.90 -23.88 _03.16 255.81 50.13

SMA 127.47 £CC .20454 |NC 7.7328 VJ 29.972

TAP 52.23 RCA 101.40 APO 153.54 V2 34.914

IT[ 210.75 ZAC 125.5_ ET( 199.J9 CLP-J62.44

VHP 8.078 OPA -30.67 RAP 48.28 £CC t.6128

INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

16 10 6 3798.9 -28.85 196,57

23 28 36 2}81.7 -28.83 86.64

16 10 6 3798,9 -28.85 196.57

23 _8 36 2381.7 -28.83 86.64

16 JO 6 3798.9 -28.85 196.57

127.14 22 36 55 2981.69 -23.87 93._ 25_.80 50.12 23 28 3_

01FFERENTIAL CCKh_ECTION5 MID-COUR_ EXECUTION ACCURACY

TOE 1.1 342 TRA-2.3258 TC3-1.9465 BAU .97_8 SGT 40fl7,I SGR 444.1 SG3 121.3

ROE ,4011RRA -,0066 RC3 -.1926 FAU ,03945. RRT ,5479 RRF .8002 RIT ,9012

FOE .6513 FRA -.4374 FC3 -.9172 BSP 1_B05 _ 4081,4 1_3 .3_13 R|3 ,_032

_E 1.2031 _RA _.3259 BC3 1.9560 FSP -3_I 3.46

LAUNCH DATE MAR 12 1969

H_LIOCENTRIC CONIC

RL 148,66 LAL .00

RP 108.50 LAP -£.92

RC 134.516 GL 33.34

PLAN_TOCENTRIC CONIC
C3 3_.333 VHL 5.686

LNO4 A2'MTH LNCH ?INF.
56.22 15 23 3fl

123.78 _2 39 33

56.22 15 23 3_

t23.78 22 39 35

56._2 13 23 35

123.78 22 39 35 -24.24

OIFFER_NTIAL CCRRECTION$

TOE 1.0225 TRA-2.L:_006 TC3-2.3278 BAU 1.0104

RDE .3665 RRA -.0166 RE3 -.2i35 FAU .04|44

FOE .6020 FRA -,375_ FC3-1.1096 B,_ 13180
_£ 1.O862 BRA 2.L_07 BC3 _.3376 F.SP -426

23_1.7 -28.83 86.64

C_B]T DETERMINATION ACCURACY

ST 141_.0 SR _76.7 S5 444.6

CRT .7565 CRS -.9626 CST -.9049
LSA 1504.6 MSA 294.3 SSA 7.0

ELl 1447.2 EL2 _41.4 ALF 11.69•%1 4064.5 SG2 3"/'0.6 THA

FLIGHT TIHE 1,10.00

0ISTANCE 419.212

LCL I71,24 VL 27,211 GAL -6.38 AZL 83.}6 PiCA 206.11
LOP I?.L_O VP 37.433 GAP 8.35 AZP 9_.97 TAL 207.49

GP -39.94 ZAL 129.07 ZAP 137.01 ETS 2_,48 ZAE 121,06

DLA 42.97 RAL 15,10 RAO 65_.3 V_L 12.398 PTH 2.24 VHP 7.733 OPA -26.03 RAP 48.67 ECC 1.5321

L-I TIN_ _NJ L_T ZNJ _ INJ RT A_ INJ AZ)4TH INJ T_N_ PC) CST T_M INJ _-LAT INJ 2 LONG

4328.76 -24.23 197,12 256.20 53.37 16 35 44 3728.8 -28.85 190.21

2980,54 -24.24 93.44 236,19 53.36 23 29 16 2380.5 -28.P4 86.53

4328,76 °24,25 197.12 2_6.20 53.37 16 35 44 3728.8 -_8,85 190.21

29t_0.54 -24.24 93.44 256.19 53.36 23 29 16 2_0.5 -18.84 86.53

4328.76 -24.25 197,12 256._ 53.37 16 35 44 37_8.8 -28.85 190.21

2980.54 93.44 256.19 53.36 _3 29 16 2380.5 -28.84 86.53

NI0-(JOUR_E_I_UTICN ACCURACY ORBIT DETERRINATION ACCURACY

SGT 4153.8 t_R 442.5 SG3 128,9 ST 1376.4 SR 369.4 55 419,0
RRT ,5944 _ .8209 RTF .89_3 CRT .7617 CR5 -.9725 CST -,8907

SG_ 4177,3 R'23 .3565 R13 ,8945 LSA 1436.8 MSA 289,9 55A 8.5

SGJ 4162.2 SG2 355.2 THA 3.65 ELl 1405,7 EL2 234.4 ALF 11.89

ARIRIVAL _ATE JUL ]W] 1969

SMA 127.00 ECC .L_046_ IN(: 6.6384 vJ 29.97?
TAP 53,60 RCA 101,01APO 152.98 v2 34.926

ETE 209,28 ZA( 128.86 ETC 198.67 CLP-162.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69b

LAUNCH CAT[ MAR 12 J969

H[L|O('ENTRIC CONIC

RL 148.66 LAL .00

RP 108.47 LAP -2.82

RE I56.704 GL ]t(3.39

PLANE TOCENTR[C C_IC

C3 28.698 VHL 5.357

LNEH AZHTH LNCH TIME

59.13 15 49 14

120.87 22 40 29

59,13 15 49 14

120.87 22 40 29

59.13 15 49 14

120.87 22 40 29

FLIGHT TINE 142.00 ARRIVAL 8ATE AUG 1 1969

0|STANCE 424.950

LOL 171 .24 VL 27.140 GAL -6.22 AZL 84.24 HCA

LOP 20.]9 VP ]7.395 GAP 8.54 AZP 95.03 TAL

GP -36.45 ZAL |29.46 ZAP 140,26 ETS ]00,68 ZAE

209.27 .5HA 126.5] [CO .20488 INC 5.7648 vl 29.972

205.70 TAP 54.97 RCA 100.61 APO 152.45" VZ ]4.938

122.96 [TE 207,69 ZAC ;]1.89 ETC 197,98 CLP-162.94

CLA 40.92 RAL 18.43 RA0 6§68.2 VEL 12.250 PTH 2,20 VHP 7.508 OPA -21.96 RAP 49.37 £C( 1.4723

L-I TIPI[ INJ LAT [NJ LONG INJ RT AS( JNJ A_TH ZNJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

4264.94 -24.39 191.65 256.89 56,07 17 0 19 5664.9 -28.67 184.51

2984.52 -24.38 95,90 256.89 56.06 23 3(3 14 2384.5 -28.66 86.75

4264.94 -24.39 191.65 256.89 56,07 17 0 19 ]664.9 -28.67 184.51
2984.52 -24.]8 95.90 256,89 56.06 25 30 14 2584.5 -28.66 86.75

4264.94 -24,59 191.65 256.89 56.07 17 0 19 ]664.9 -28.67 184.51

2984.52 -24,58 93.90 256.89 56.06 23 3(3 14 2384.5 -28.66 86.75
DIFFERENTIAL CCRR_CTI_NS NI0-COURS[ EXECUTION ACCURACY

TOE .877] TRA-2.1547 TC5-2.7862 BAU 1.0732 SGT 4549.7 .SGR 44;.; SG5 140.0

ROE .3265 RRA -,0152 RC3 -.2472 FAU ,04460 RRT .66|3 _ ,8358 RTr .8975 CRT .7479 (RS -.9754

roe .5108 FR4 -.5554 FC3-1.5454 8SP 14943 5(_ 4572.0 R_5 .5;85 R|5 ,8992 LSA 1575.1NSA 277.8

BCE .9361 BRA 2.1550 8C5 2.7971 FSP -536 S(,I 4559.6 S,G2 350.| THA 3.86 EL1 1554.4 EL2 227.4

LAUNCH OATE NAR 12 1969 FLIGHT TINE 144.00 ARRIVAL DATE

/'_LIOCENTRIC CONIC DISTANCE 430.70l

RL 148,66 LAL .00 LOL 1 ?I .24 VL 27.070 GAL -5.84 A2'L 84,95 PICA 212.44 ,f_4A 126.08 ECC .20526 INC 5,0476

RP 108.45 LAP -2.71 LOP 25.58 VP 57.555 GAP 8.72 A]'P 94.26 TAL 2105.89 TAP 56.55 RCA 100.210 APO 151.95

RE 158.875 GL 21.77 GP -55.46 ZAL 129.29 ZAP 145.11ETS 3OI.64_ ZAE 124.48 ETE 206.13 ZAC 134,75 ETC 197.27
PLANETC(ENTRIC CONIC

C5 25.867 VHL 5.086 OLA 59.20 RAL 21.71 RA0 6568.0 VI_L |2.134 PTH 2.17 VHP 7.564 OPA -18.56 RAP 50.55
LNCH AZHTH LNCH TIME L-I TIN[ INJ LAT INJ _ INJ RT A_ _NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT

6;.67 16 1] 56 4206,57 -24.42 |86.71 257,90 58.55 17 24 2 3606.4 -28.42
118.35 22 41 58 299J,45 -24,41 94.50 257,89 58.32 23 31 49 259;.4 -28.41

61.67 16 15 56 4206.57 -24.42 186.71 257.g0 58,3] 17 24 2 3606.4 -28.42

118.35 22 41 58 2991.45 -14.41 94,50 2_7,89 58.32 23 51 49 2391,4 -28.4!

61.67 16 15 56 4206.37 -24.42 186.7I 257.g0 58.35 17 24 2 5606.4 -28.42

118.53 _ 41 58 2991.45 -24.41 94.90 257.89 58.52 25 51 49 2391.4 -28.41
DIFFER[NTIAL CORRECTIONS NIO-CCI.IR_E EXECUTION ACCURACY

TOE .8906 TRA-I .9282 TC3-5.O485 8AU ;.0571 _T 4298.8 SGR 435.7 SG3 137.2

RDE .3255 RRA -.0158 RC5 -.2265 FAU .04225 RRT .6152 _ .B0_0 RTF .8741

FOE .5214 FRA -._250 FCS-! .4142 8SP 15_01 _ 4520.7 R23 .3547 R;5 .8758
B0E .9482 8RA I .9285 BC5 5.0569 FSP -428 _,; 4_07.2 SG2 541.5 THA ].57

ORBIT 0£TERtAINATION ACCURACY

ST 1307.7 SR 549.6 SS 568.6

CST -.8782

SSA 10.7

ALF 11.65

AUG 5 1969

vJ 29.972

V2 34.951

CLP-163.46

£CC 1.4257
IN; 2 LONG

179.59

87.18

179.59

87.18

;79.59
_.J8

ORBIT OETERNINATION ACCURAC_

ST 1312.4 SR 366.8 SS 579.9

CRT .7776 CRS -.9879 CST -.8625

LSA 1385.7 HSA 284.6 SSA 11.8

ELI 1344.0 £L2 225.2 ALF 12,62

LAUNCH DATE MAR 12 1969 FLIGHT TIME 146.00 ARRIVAL DATE AUG 5 1969

H[LIC_ENTRJC CONIC 0ISTANCE 436.438

RL 148.66 LAL .00 LOL 171,24 VL 27.001 GAL -5.46 AZL 85.55 HCA 215.61 5HA 125.63 £CC .20583 INC 4.4450 Vl 29.972

RP I08.]9 LAP -2.59 LOP 26,78 VP 37.317 GAP 8.91 AZP 93.62 TAL 202,08 TAP 57,70 RC4 99.77 APO 151.49 VE 34.964

RC 161.027 GL 25.39 GP -30,86 ZAL 128.66 ZAP 145.63 ETS ]102.45 ZAE 125.70 ETE 204,65 ZAC 137.48 ETC 196.55 CLP-164,08
PLANE TOCENTRIC CONIC

C3 _3.602 VHL 4.858 0LA 37.75 RAL 24.98 RAO 6568.0 VEL 12.041 PTH 2.15 VHP 7.279 0P4 -15.16 RAP 51 ,49 ECC 1.5884

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TrHE PO CST TIN INJ 2 L4T INJ Z LONG

63.92 16 58 O 4152.10 -24.37 182.19 259.18 60.24 17 47 12 ]552.I -28.14 174.73

116.08 22 44 1 3000.64 -24.36 95.25 259.17 60.2] 23 34 2 ?400.6 -28.13 87.78
63.92 16 58 0 4152.10 -24.37 182,19 _59.18 60.24 17 47 1_ 355?.I -28.14 174.73

116.08 22 44 J 3000.64 -24.56 95.23 259.17 60.23 23 34 2 24_0.6 -28.13 87.78

63.92 16 58 0 4152.10 -24.37 182.19 _59.18 60.24 17 47 12 3552.1 -28.14 174.73
116.08 22 44 | _O00.64 -24,36 95.23 259.17 60.23 25 34 2 2400.6 -28,1] 87,78

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4C_

TOE .8303 TRA-I.BO62 TC5-5.4554 _AU 1.0859 SGT 4598.5 SGR 4_(].8 ._5 J40.8 ST 1275.6 SR 365.5 SS 354.0
ROE ._O96 RRA -.OJ_ RC5 -.2559 FAU .04242 RRT .6244 _ .7877 RTF .8712 CRT .?831 CRS -.9921 CST -.8485

F0E .4717 FRA -.1629 FC3-1.5559 BSP 15770 SG8 4419.4 _3 ._079 R13 .8727 LSA 1342.6 MSA 279.3 554 15,8

_OE ,8861 _RA 1.B065 BC5 5,4414 FSP -448 _J 4406.6 SG2 335.9 THA ]._2 ELl 1_6.5 EL2 221.5 ALF 1].04

LAUNCH DATE MAR I_ 1969 FLIGHT TIME 148.00 AREIVAL DATE AUG 7 1969

HELIOCENTRIC CONIC 0ISTANC[ 442.171

RL 148.66 LAL ,00 LOL 171.24 VL 2_5.933 C_L -5.07 AZL 86.07 PiCA 218.79 ,S_A 125.20 EC( .20657 INC ].9287 Vl 29.972

RP 108.55 LAP -2,46 LOP 29.97 VP 57.280 GAP 9,10 AZP 95_06 TAL L_0.26 TAP 59.06 RCA 99.]3 APO 151.06 v2 34.977

RE 165.161 GL 23.22 GP -28.6! ZAL 127.61 ZAP 147.88 ET5 303.02 ZAE 126.70 ETE 203.27 ZA( 140.i2 ETC 195.86 CLP-164.75
PLAN£TC_CENTRIC CONIC

C3 21,757 VHL 4.662 0LA 36.51 RAL 28.29 RAD 6567,9 V_L 11.965 PTH 2.13 VHP 7.256 0PA -1_.29 RAP 52.8_ ECC 1.3577
LNCH AZNTH LNCH TIME L-I T_NI_ IN; LAT IN; LONG IN; RT AS( IN; A]'HTH IN; TIME PO CST TIH IN; 2 LAT IN; 2 LONG

65.93 17 ! _ 4101.47 -24.29 178.05 260.75 61.87 18 9 59 5501.5 -27.85 170.46

114.O7 _2 46 48 3011.26 -24.28 96.05 260.73 61.86 23 36 59 _411.5 -27.84 88.49

65.93 17 ! 38 4101.47 -_4.29 ;78.05 2f_.75 61,87 lB 9 59 5501.5 -27.85 170.46

114.07 2_ 46 48 3011.26 -24.28 96.05 260.75 61.86 25 56 59 2411.3 -27,84 88,49

65.93 17 ; ]8 4101.47 -24.29 178.03 260,/5 61.87 18 9 59 3501.5 -27.85 170.46

114.07 22 46 48 _OJ; .26 -24,28 _,05 260.75 6I .86 25 56 59 2411 .5 -27.84 88.49

CIFFERENTI4L CORRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7885 TRA-1.6727 TC5-5.808_ BAU ;.1089 S_T 4482,_ _ 429.8 SG} J42.7 ST 1240.5 SR 567.9 SS 33].1

ROE .2992 RRA -.0151 RC] -.2574 FAU .04194 RRT ,6256 RRF .7644 RTF ,8676 CRT .7941 CRS -.9955 CST -._345

FOE .4303 FRA -.O9_ FC3-1.6706 B.T,P 14053 SGB 4502.8 R_3 .2818 RI] .8688 LSA 1307.6 MSA 274.1 $SA 15.9

BOE .8455 BRA 1.6727 8C5 5.8158 FSP -454 SG! 4490._ SC2 355.4 THA 3.44 ELI 1275.5 EL2 217.5 ALF J 3.65

2215



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4 VOL 4, 1968-69

LAUNCH 0ATE HAR 12 1969 FLJG_4T TZNE 150.00 ARRIVAL 0ATE AUG 9 1969

I_LIO(ENTRI( (ON|( D]$TAN(E 447°899

RL 148.66 LAL ,0(3 LOL 171.24 VL 26.866 GAL -4.67 AZL 86.52 H(A 2_1,9B _Ik 124.77 ECC .20749 INC 3.4788 Vl 29.972

RP IO8.31 LAP -2,33 LOP 33.17 VP 37.244 GAP 9.30 AZP _.59 TAL 198,44 TAP 60.4| RCA 98.88 APO 150.66 V2 34,990

RC 165.276 GL 21.21 C,P -26.65 7AL 126.19 2'AP 149,89 ET$ 303.43 ZA_ 127,53 21_ 202.00 7AC 142,70 £T( 195.22 (LP-165.45

PLANE T(XENTRIC CONIC

C3 20.176 VHL 4.492 OLA 35.44 RAL 31.67 RAO 6567.8 VEL 11.898 PTH 2.11 VHP 7.226 OPk -9.72 RAP 54,29 ECC I ,3320

LNCH AZNTH LNCH T|f,_ L-I TIN! IN] LAT |NJ LCNG IN] RT A,SC IN] 42147H |NJ T_I_ PO CST TIN IN] 2 LAT IN] 2 LONG

67.75 17 25 5 4053.BB -24.19 174.16 2£2.55 65.28 18 32 39 3455.9 -27.57 166.52

]]2.25 22 50 19 3023.09 -24.1B 98.95 262.64 63.26 _3 40 42 2423.1 -27.56 B9.29

67.75 17 25 5 4053,88 -24.19 174.16 _2.fl5 £5.28 ]B 52 59 3453.9 -27.57 166.52

112.25 22 50 J9 5025.09 -24.18 98.95 262.54 65.26 23 40 42 2423.1 -27.56 89.29

67,15 17 25 5 4035,BB -24.J9 174,16 2_,55 65,2B ]B 52 59 5455.9 -27,57 166,52

112.25 22 50 Je 3(325.09 -24.18 96.95 L_2,54 63.26 25 40 42 242_.1 -27.56 89.29

0IFF[_R_NTIAL CORRI[CTICNS NX0-C(XJRSI[ £XECUT|CN A(CURACY ORB|T OETER141NAT]ON ACCURAC_

TOE. °7544 TRA-I.55,_5 T(5-4.J845 8_J |.1_I05 _T 436_.9 SCR 4_0.6 SG3 145.8 ST IZ07.5 SR 372.1 SS 313.0

ROE .2916 RRA -.0IL:_ RC5 -.2404 IrAU .04117 RRT .61e_ RRF .7595 RTF .8649 CRT .8080 CRS -.9969 CST -.B20Z

FOE .591i FRA -.O327 FC3-l,7668 BSP 14527 _ 4583.1 I_5 .254£ RI5 .8660 LSA 1273.6 N$A 2£7.8 SSA 18.2

6OF. .8068 BRA 1.55_ gC5 4.J912 FSP -457 $GJ 4_.? _ 5_?._ _I_A 3.56 _LI 1243.3 IEL2 2J2.6 ALF 14.4|

LAUNCH DATE MAR 12 1969 FI.IGHT TINE 152.00 ARRIVAL DATE AUG ll 1969

HELIC(ENTRIC E_NIC OIST_J_CE 453.619

RL 14B.66 LAL .00 LOL 171.24 VL 26.800 GAL o4.26 421. 66.92 PICA 225,17 _44 124._6 [CC .20858 IN( 3.OBlO Vl 29.972

RP JOB.2$ LAP -2.18 LGP 36.57 VP 37.ZO9 GAP 9.50 AZP 92.17 TAL 196.60 TAP £1.71 RCA 98.42 APO 150.30 v2 _5.003
RC 167._?O GL 19,52 GP -24.95 ZAL |24.45 ZAP 151,?0 ET$ 30_.68 Z_ 1_B.22 F.TE Z00,85 ZA( 145.25 ETC 194.61 CLP-166.. _

PLAN_ TCX:ENTRI ( CONIC

C3 18,855 VHL 4,342 OLA 54.50 RAI. 5§,1_ RAO £_67,8 VEL 11.942 PTH 2.10 _HP 7,240 0PA -7.59 RAP 35.89 ECC 1.3103

LN(.H A2_TH LN(H TIME L-! TXNE |NJ tAT _NJ _ |NJ RT A$_ IN] A2t4TH IN] TINE PO C$T T|M |NJ 2 LAT IN] 2 LONG

69.42 J7 48 38 _]008.£7 -24.07 170.5_ _4.63 £4.51 JB 55 27 540B.7 -27.29 !62.#2

110.58 22 54 52 3036.25 -24.05 9"1',90 764.£5 64.49 25 43 B 2456.2 -27.2B _0.20

69.42 17 48 58 40(_.67 -24,07 170,55 L:_4.£5 _l.SJ 1B 55 27 5408.7 -27.29 162.62
110.58 L_Z 34 32 _0_.25 -24.05 97._0 264.63 64.49 25 45 8 2436.2 -27.28 90._O

69.42 17 48 38 4008.67 -24,07 11'0.55 L_4.65 64.31 18 55 27 5405.7 -27.29 162.B2

JlO.Se 29 54 32 3036.25 -24.05 97.50 264.65 64.49 25 45 B 2456.2 -27.28 90.20

O_FFER_NTIAL CORRF.CT|ONS M_O-(,_UR_ _.Y_CUT_ON ACCURACy' ORBIT O_T_N_T|ON ACCURACt"

TO_ .7253 TRA-|.3890 TC5-4.5_)_ _AU |.151_ SGT 46&_.| _ 45_,0 _5 J44.5 5T |172.6 SR 377.6 55 293.5

ROE .2861 RRA -.0095 RC5 -.2438 F_U .040ZZ RRT ._152 RRIr .7117 RTF .8653 CRT .B243 CRS ".9955 CST -.805!

rOE .5556 FRA .0_1_7 KCS-I,B4£3 BSP 14604 _,_ 4_2,5 _5 ._?J R1_ .8645 LSA 1259.2 NSA 260.1 SSA 20,8

_OE .779_ _RA 1._90 BC5 4.5673 FgP -459 _1 4647.7 _2 _lJ.5 THA 3.29 ELi 1214,3 EL2 206.4 ALF J5.32

LAUNCH 0ATf 14AR 12 1_9 FLi_T TIN! 154.00 ARRIVAL 0ATE _UG 13 1969

Ht[LIO(ENTRIC CONIC OISTAN_[ 459,332

RL 148.66 LAL .DO LOL 171.24 VL 26.735 GAL -5.$4 AZL $7.25 H_A _8.36 S_4A 123.95 [CC .20987 IN( 2.7248 V] 29.97_

RP 108.22 _P -2.04 LOP 59.57 VP 57.174 r,AP 9.70 47P 9J.BJ TAL 194,76 TAP 65.J2 RCA 97.94 APO J49.97 V2 33.0J6

RC 169.445 GL 17.53 GP -25.42 ZAI. 122,56 ZAP 155.54 ETS 303.7£ ZkE 12B.61 ETE 199.BO ZAC 147,73 ETC 194.05 CLP-166.90

PLAN_ TC_ENTRIC ¢ONIC

C3 17.733 W4L 4.211 OLA 35.65 RAL 38.75 RAO 65£7.7 VEL 11.795 PTH 2.09 VHP 7.275 OPA -5.27 RAP 57.60 [C( I .2918

LNCq ATMTH LN(H TZI4_ L-I T|NE ZNJ LAT _NJ L_ |Nj RT AS(: ZNJ AZHTH JNJ TIN_ PO (ST TIM IN] 2 LAT IN] 2 LONG

71.00 _8 12 31 5965.26 -23.92 1£7.07 266.98 £5.59 19 18 37 5365.3 -27.01 159.31
I09.DO 22 59 22 3050.95 -25.91 98.98 266.98 65.58 23 50 13 t.450.9 -27.00 91.22

7_.DO ;e 12 31 59_5.26 -23.92 167.07 266.98 £5,59 19 IB 37 33£5.3 -21.01 159.31

109.O0 22 59 22 3050.93 -23.91 98.98 266.98 6_.58 23 50 J3 2450.9 -27.00 91.22

llO.OO 23 51 J 2892.96 -27.94 B8.54 268.83 £9.45 24 39 14 2295.0 -_0.47 80.26
110,DO 22 20 3 3171.23 -Z0.02 106.76 264.90 61.70 25 12 54 2571.2 -23.65 98.99

0_FFER_NT_AL _CTICN$ MID-C.,OURS[ rXECUTICN ACCURACY ORBIT DETERNIN_TION ACCURACY

TOE .7028 TRA-1.2347 TC3-4.9_4 BAU 1.16_4 _I_T 4711.9 SGR 457.0 S_3 J44.1 ST 11_.6 SR 584.6 55 276.9
R_E .2826 RRA -.0046 Re3 -,2464 FAU .03899 RRT ._40 RRF .684/i R1T" ._£17 CRT .8446 CRS -,9900 CST -.7B93

rOE ,5_'Z FR_ .0899 F(3-1 ._052 BSP 14BO0 _r_ 4732.2 R_5 ._027 RJ5 .B625 LS_ 1207.5 MS4 25J .0 SSA 25.7

BOE ,7575 _A 1.2_17 BC3 4.9523 FSP -45£ SGJ 4719,4 S_ 347.8 THA 3.2Z £LI 1185.4 EL2 197.8 4LF 16.59

L4(.W..H OATE H_R 12 1969 "F'LIGHT "r_NE 1_6.00 ARRIVAL 04_. aUG 15 1969

H(LIOCl[NTR_C CONIC 0|$TM_,E 465,035

RL J48,6_ LAL .DO LOL 171.24 VL _.671 GAL -5,40 kZI. 87.60 _ 231.55 _44 125.3£ ECC .21135 INC 2.4020 Vl 29.972

RP 108,1B LAP -| .8B LOP 42,77 VP 37,141 GAP _.91 A_ 91.49 TAL 1_.91 TkP 64.47 RCA 97,44 APO 149.67 V2 35.030

RC 171.49_ GL 15._O GP -22.09 ZAL I_D,_O 2AP 154._4 [T$ _(]5.£7 Z_E I_.31 ETE 19_,86 ZAC 150.L:'0 £TC 195.53 CLP-167.64

PLANE TC_[NTRZ C CON|C

C5 16.784 VH_ 4.O97 OLA 52.1_ RAL 42.49 RAO 6_7.7 VlEL 11.754 PTH 2.07 VHP 7.527 OPA -3.34 RAP 59.40 [CC I .2762

LNCJ-t A2'NTH LN_ TIIq[ L-| TIM! INJ L_T _NJ LCNG INJ RT A_C |NJ AZNTH INJ TINE PO CST T_N INJ 2 LAT _NJ 2 LONG
72.55 J,q 37 10 3922.55 -25.75 J£3.6_ L:_9.60 66.57 19 42 32 3322.5 -26.71 155._9

107.45 25 4 31 3068.22 -25.74 100,25 269.59 66.56 23 55 59 2468.2 -26.70 92.43

72.55 JB 37 10 _J2_,53 -23°75 J63,69 269,60 66°57 19 42 52 3322,5 -26,7J 155,89

107.45 23 4 31 _.22 -23.74 I00.23 269.39 6_,36 25 55 59 2468.2 -26.70 92.43

110.OO 0 35 40 2799.95 -29.99 B2.O_ 272,19 72.77 I 2_ 20 2200.0 -32.05 73.48

IlO.O0 _ 9 8 3238.80 -17.79 110.23 266.41 60.52 25 5 6 2638.8 -21.6J 105.17

O_F_I_R_NT|AL CCI_I[CT_ONS MI0-C(XJR$1_ _](I[CUTION ACCURACY CR_IT 0ETERt4INAT_ON ACCURACY

TOE .67B0 TRA-J .0764 TCS-5.L_J09 BAU 1.1B85 SGT 47B(;.0 SGR 441.9 ,%3 143.7 ST I097,_ SR 391.3 SS 258.8

RDIr. .2797 RRA .OOD5 RE3 -.2508 FAU .0577£ RRT ,595_ RRF .6_91 RTF .8£19 CRT .$651 CRS -.9787 CST -.7700
r0E .2856 FRk ,1464 IRC5-I .9479 BSP 15066 _ 480_.5 R_3 ,1777 RI3 .B626 LSA 1169.2 NSA 239.9 554 27.2

_OE .7334 BRA 1.0764 8(3 5.2968 FSP -435 SGI 4795.5 SG2 354.4 THA 3.17 (_L| 1150.3 [L2 187.3 4LF 17.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4, 1968-69)

LA'UNCH 0ATE NAR 12 1969 FLIGHT TIM[ 15_.00 ARRIVAL 0ATE AUG 17 1969

/'_LI(XENTRI( CONIC

RL 148.66 LAL .DO

RP |08.14 LAP -1.72

RC 173.532 GL 14.14

PLANETOC[NTRIC CONIC

C3 15.988 VHU 3.999

LNCH AZNTH LNCH TIME

74.12 19 2 97

109.88 23 9 41

74.12 19 2 97

105.88 25 9 41

lID.DO 1 8 93

110.00 _ 6 92

OZ$TANC[ 4?0.728

LOL 171.24 VL 26.(d37 GAL -2.96 AZL 87.89 NCA 294.75 SIAA 123.17 ECC ,21304 INC 2.1065 Vl 29.912

LCP 45.98 VP 37.108 GAP 10.13 AEP 91.22 TAL 191.06 TAP 65.81 RCA 96.93 APO 149.41 V2 55.045

GP -L_.gO ZAL 117.36 7AP 156.21 ETS 303.42 ZAE 129.75 {T[ 1M.01 ZAC 152.67 ETC 193.03 CLP-168.38

DLA 32.14 RAL 46.37 RAO 6567.6 V[L 11.721 PTH 2.07 VHP 7.394 OPA -1.38 RAP 61.29 ECC 1.2651

L-I TINE INJ LAT INJ _ INJ RT ASC INJ A214TH ZNJ TIN[ PO C$T Y_N INJ 2 LATINJ 2 LONG

3879.43 -23.94 160.19 272.48 67.46 20 7 3t5 3279.4 -26.39 152.46

3089.14 -23.53 10J.79 272,48 67,43 24 J 11 2489,1 -26.38 93,90

5879.43 -23.34 160.L_9 272.48 67.46 20 7 36 3279,4 -26.39 152.46

3089.14 -23.53 |01.79 272.48 57,45 24 I |1 248_.J -26.38 95,90

2732,72 -91.25 77.25 275.40 75,9? | 34 26 2132.7 -32.94 68.43

3283.04 -16.26 112.81 Z68.6Z 59,51 23 ! 36 2683.8 -20.18 105.89

ORBIT 0ETERMINATION ACCURAC¢

ST 1051.4 SIR 397.9 SS 241.4

CRT .8871CRS -,9387 CST -.7461

LSA 1126.8 NSA 226.8 SSA 31.4

ELl 1110.6 EL2 173.9 ALF 19.04

DIFFERENTIAL CCRRI[CTICN5 NID-E_JRSE EXECUTION ACO, JACY

TOE .6523 TEA -.g100 TC3-9.6393 BAU |.ZOC_ _T 4856.9 _ 447.4 5G3 142.g

ROE .2777 RRA ,0067 RC3 -.2993 FAU ,03644 RRT .5870 RRIr ,6946 RTI r .8627

roe .2917 FRA .Z010 F(3-1.9799 BSP 19327 Sr_ 4876.9 R_3 .1549 R13 .8633
BOE .7089 BRA .9101BC9 _.6491FSP -494 _| 4869,A _ _N51.6 THA 3.11

£AUNCJ4 DATE MAR 12 1969 FLI_T TIN[ 160.00 ARRIVAL DATE AUG 19 1969

H[LICCENTRIE CCNIC DI$TANrJ[ 476.410

RL 148.66 LAL .OO LOL 171.24 VL 2_,545 GAL -2,90 k2_ /18,17 H(JL 237,95 _4_ 1_,79 EC( ,21495 JNC I ,8329 vJ 29,972

RP 108.10 LAP -!.59 L(_P 49/18 VP 97.0_/6 GAP 10._ AZP g0.�T TN_ 189.21 TAP 67.16 RCA 96.A0 APO 149.19 V2 35.056
RC 179.544 GL 12.91 GP -19.89 ZAL 114.47 ZAP 1_7.47 ETS 303.00 ZN[ 190.14 ETE 197.29 ZA( 195.13 £TC 192.59 CLP-169.12

PLANETOCENTRIC r..(_lC

C3 15.336 _ 3.916 DLA 31.41RAL 50.40 RA0 6567.6 VEL 11.693 PTH 2.06 _HP 7.474 OPA .04 RAP 63.26 ECC 1.2524

LN(J4 ATNTH LN(.H T|N[ L-| T|N[ |NJ l.AT |NJ LONG IN| RT A_l_ IN| A214TH |NJ TIN[ PO CST T|N |NJ 2 LAT IN| 2 LONG

7_.79 19 30 25 _i34,3_ -_9,_ 1_6,7_ 27_,r_ M,2_ 'L_ _ _D 3234.3 -_6.02 148._0

104.21 23 14 Z'Z 3115.42 -29._ 103.61 27S._4 68,27 14 6 17 2915.4 -26.01 95.76

79.79 19 30 29 5834,92 -23.28 156.75 27_,64 _I_,28 _0 34 _ 3_34.3 -26.02 149.90

104.21 23 14 _ 3115,42 -_3._6 109,_1 27_,_ _.27 24 617 2515.4 -26.01 99.76

IIO.CX_ I ]9 12 _676.93 -92.19 79.|4 _,_0 _7._ 2 _3 59 _076.9 -33._ 64.17
110.00 L_ 8 31 3920.81 -|4.97 114.90 _1,_8 _8._J0 29 3 51 _720.8 -18.98 108.08

01FFER_ENTIAL CORRIECT|CI_ NIO-COUR_E EXEOUTZOq ACCURACY ORBIT 0[TERf4ZNATICN ACCURACY

TD[ ,6297 TRA -,735_ TC3-5._N_31 BAU J,LP'_ S_T 4_2_,_ _ 499,| _9 141.8 ST _7.6 $R 404.2 55 224.7

ROE .2762 RRA .0140 RC3 -.2598 FAU .03506 RRT .577_ RRF .6|17 R1T .8642 CRT .9098 CeS -.9298 CST -,7198

FOE .2182 FRA .2337 FC3-I,9789 B_k° 19368 $68 4949,7 R29 .1342 R13 .8647 LSA 1078.4 MSA 211.6 SSA 56.8

BOE .6821 eRA .7393 BC3 5.9687 F_ a -_32 _61 49_9.B Sr_ _9.3 THA 3.06 EL| 1064.9 EL2 157.2 ALF 20,71

LAUNCH DATE MAR 12 1969 FLIGHT TIN[ 162.DO ARRIVAL DATE AUG 21 1969

P_LIC(ENTRIC CONIC

RL 148.66 LAL .00

RP 108,06 LAP -J,AB

RC 177.555 GL 10.91

PLANET(3(ENTRIC CONIC

(3 14.822 V_L 3.8_O

LN(,H AZNTH LN(H TIN[
T?.67 ZO 0 27

102.33 23 17 37

T7.67 20 O 27

102.33 23 17 37

110.OO 2 8 46

110.OO 22 12 15

01STAN(E 482.079

L_L 171.24 VL 26.484 GAL -2.03 AZL 88.41 PiCA 241.16 SMA 122.42 £CC .21709 INC 1.5779 Vl 29.972

LOP 52,39 VP 37,044 GAP 10.60 AZP 90,76 T_L 187.39 TAP 68,51 RCA 95._5 APO |49.DO V2 35,069

6P -10.91ZAL 111.39 ZAP 1_8.69 ETS 3OZ,41ZAE 130.49 ETE 19_.§6 ZAC 157.58 ETC 192.08 CLP-169.85

OLA _,_ RAL 34.57 RA0 6567.6 V_L 11.671PrH Z.03 VHP 7.567 OPA 1.52 RAP 65.30 ECC 1.2439

L-I TIN[ INJ LAT IN| L._NG INJ RT A_M_ lNJ AZNTH INJ TINI_ PO CST TIM INJ 2 LATINJ 2 LONG

3784.43 -12.94 152,_9 27_,07 6_.06 _1 3 32 3184.4 -29.59 144.99

3150.04 -Z_.93 106.07 179.06 69.04 24 10 7 2990.0 -29.57 98.21

3784.49 -_,94 192,85 279,07 69.06 21 3 32 3184.4 -29.59 144.99

31_O.04 -12.93 106.07 179.0_ 69.04 24 10 7 2550.0 -29.57 98.21

2627.65 -92.79 69.45 Z82,17 79,75 2 92 94 Z027.7 -33.86 60.37

33_4.81 -19,76 I16,_O 274._0 58,40 23 8 20 2754.8 -17,84 110.07
ORBIT 0£TERN_NAT|ON ACCURACY

57 937.8 SR 410.3 SS 210,9

CRT .9332 CRS -.8746 CST -.6793
LSA 1D2_,9 HSA 194,6 55A 43,8

ELI 1014.9 EL2 i36.2 ALr 22.64

DIFFERENTIAL COR_CTIONS

TO( .9929 TRA -.9491 TC3-6,246_ BALI |.Z_9

ROE .2739 RRA .02"Z7 RC3 -.2693 F/_J .099!18
FOE .1861 FRA ,_O6J FC3-1,9_1_ B_ 1_;7_:.)

8Ot[ .6534 BRA .5492 BC3 6.2522 F_P -449

NID-CO, MSE EXECUIION ACCURACY

_I_T 4981.5 SGR 459.1 S_3 lAD.3

_RT ._81 lllll r .5908 R1T .86S7

S_I 49e8.4 Sr_ 97L3 TNA 3.01

LAUNCH DATE NAR 12 1_9 FLIGHT TZN[ 1_4.00 ARRIVAL DATE AU6 23 1969

HEL IC(ENTRIC CCNJC

RL 148.66 LAL .OO
RP 1{]8.02 LAP -1.Zl

RC 179. 506 GI, 9.34

PLANE TO_fNTRI C CONIC

C3 14.44_ VHI. 3.801

LNCH AZMTH LNCH TINE
79.94 _O 34 _O

IOO,o6 23 17 99

79.94 20 34 30

100.06 23 17 99

110.00 2 37 49

JJO.OO 22 17 42

DISTANCE 487.799

L_L 171.24 VL _.429 GAL -1.54 AZL _._ HCA 244.36 _ I_.06 ECC .21948 iN<: 1.5379 V! 29.972

LOP 3_,6D VP 97.013 GAP 10.89 AZP gO.38 TAl. 185,49 TAP 69.86 RCA 93.27 APO 148.86 v2 35.083

6P -18.06 ZAL ID8.00 ZAP 159.70 ITS 901._4 ZAl£ 130,80 ETE 195.94 ZAC 1_.03 ETC 191.61 CLP-170.59

OL_ 29.91RAL 58.88 RAO 6567.6 VlE:L 11.655 PTH 2.03 VlHP 7.671 OPA 2.86 R_P 67.39 ECC 1.2577

L-I T|NE ZNJ I.AT |NJ _ |NJ RT A_K; ]NJ AZI,,_TH |NJ T|NE PO (ST T|N |NJ 2 LAT _NJ 2 LONG
3723.05 -L_'Z.93 148.15 ZBZ.75 69.79 21 _ 35 3123.1 -29.08 140.38

3197.95 -ZZ.92 1_.4_ _82,74 69,78 24 11 13 2597.9 -29.07 101.61

3729.09 -_P'_,_3 148.29 _2,79 69,79 2J _ 35 3J2_,J -29,08 140,58

3197,99 -12.92 109.48 292.74 69.78 24 11 13 25e7.9 -29.07 101.61

2982.48 -33.28 _.O2 289,53 81.71 3 20 92 19_1_.9 -34.07 56.86

3388,91 -12.55 118,_6 277.6_ _7.94 29 14 JJ 2788,9 -16.70 1J2.O1

CIK_IT 0ETERN|NATICN ACCURACY

ST 869.6 ,T_ 414.9 SS 198.2
CRT ,9546 CRS -.7961 CST -.631_

LSA 962.6 NSA 176.6 SSA 95.1
ELI 953,5 EL2 112.2 ALF 24.96

DIFFERENTIAL O3RRIECTZON5

TOE .5522 TRA -.3954 TC3-6.4876 B4U 1.2939

ROE .2790 RRA .03_4 RC3 -._60 FAU .09_0_J

FOE .1527 FRA .3964 FC3-1.9235 BSP 19993

i_E .6169 eRA .396_ EC3 6,4951 FSP -441

MID-COURSE EXECUTION ACCURACY

_T _099.2 S(,R 464,6 S_3 158.6

RRT .5_84 _ .9119 RIT .8680

5060.6 R_3 .1010 R13 ,8684
SGI 9049.9 S_2 584.9 THA 2.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69_

LAUNCH 0AT£ HAR 12 1969

H_LIOCENTRZC CONIC

RL 148.66 LAL .DO

RP 107.98 LAP -1.O3

RC 181.455 GL 7.79

PLANETC_£NTRIC CONIC

C3 14.205 VHL 3.769

LN04 A?HTH LNCH TIN_

83.03 21 16 16

96.97 23 11 23

100.00 0 37 8

100.OO 22 37 B

110.O0 3 6 53

110.O0 22 23 50

FLIGHT TIME 166,00

01STANCE 493.371

LOL 171o24 VL 26.364 GAL -1.04 AZL 88.89 H(.A 247.57 SWA

LOP 58.8J VP _.963 GAP ||.I0 AZP 90.42 TAL 183.63 TAP

GP -17,50 7AL 104.46 ZAP 160.70 ETS 300.70 ZAE 13|.08 ET[

ARR]VAL DATE AUG 25 J969

J2J.71ECC .22213 INC 1ol]03 vi 29.972

71.21RCA 94.68 APO 148.75 V2 35.095

195.37 ZAC 162,46 ETC 191.11CLP-171,32

OLA 29.09 RAL 63.29 RAO 6567.6 V[L |1.644 PTH 2.04 VHP

L-! T[NE IN| LAT IN| LCNG IN| RT A,_ IN| AINTH IN| TII_

3643.91 -22.02 142.05 266.68 70,50 22 17 0

3271.69 _.01 ||4.74 266,67 70,46 24 5 54

3009.18 -26,_9 96.80 266.|5 ?5,43 1 27 17

3_81.63 -17.77 121.05 264.66 65.56 23 33 30

E340.09 -]3.65 62.76 269.70 63.62 3 49 15

3423.50 -11.28 |20.57 _.81._ 57.32 23 20 54

DIFFERENTIAL O_RRECT|ONS NI0-CCURS£ EXECUTION ACCURAEY
TOE .5015 TRA -.1543 TC3-6.6765 8AU 1,2690 SGT 5097.2 _R 469.5 :_3 136.9

ROE .2744 RRA .0426 RC3 -.2682 FAU .03066 RRT ,54_N_ RgF .5532 RTT" .8714

FOE .1174 rRA ,4039 rc3-1,8688 8sP 16166 sr_ 5116.6 R_3 .(_55 R13 .8718

_E .fl717 BRA .1601 8C3 6.6819 FSP -438 SGI 5103.6 S_ _1.6 THA 2.92

LAUNCH DATE NAR JZ 19_9 FLI_-IT TIRE J68,00

H_LZC_ENTRIC CONZC . DISTANCE 498.991

RL 146,66 LAL .00 LCL 171.24 VL 26.305 GAL -.52 AZL 69o|! H(.A 250.79 SMA 12|.37 ECC .22506

RP 107.94 LAP -.84 LOP 62.03 VP _kS.953 GAP |1.37 A2'P g0.29 TAL 181.77 TAP 72.56 RCA 94.03

RC 183.384 GL 6.27 GP -16.62 ZAL 100,76 ZAP 161.62 ETS 299°37 Z_ 13| ,35 ETE 194.86 ZAC 164.93
PLAME TOCENTRI C CONIC

C3 J4.108 VHL 3.756 OLA 28.21 R_q. 67.76 RA0 6567.6 VlEL H o640 PTH 2.04 VHP 7.913 DPA 5.28

LNO_ AZNTH LNO/ TIRE L-| TIRE IN| LAT IN| LONG |NJ'RT A_ IN| AZNTH IN| TIRE PO CST TIN

90.00 2"2 53 11 3386.8J "22.93 123.52 L_91.37 7_,94 23 49 39 2786.8

90.00 22 10 21 3525.78 -19.69 |32.55 L_JO.25 69.42 23 9 7 29_3.8

1OO.O0 I 21 3 2922.77 -27.73 90.73 292,72 78._ 2 9 46 2322.8
JO0,O0 _ 29 7 3463,05 -|3.35 JL_.O6 _._O 64,O3 23 26 52 2865.0

110.00 3 36 11 2499.79 -33.9J fl9_64 L_93.75 65.44 4 17 31 1899.8

110._O L_ 30 _8 3460.79 -9.9| 12"Z,39 ?,85.06 57.12 23 28 9 2860,8

DIFFER1ENTIAL C.ORI_CTION_ N|0-O01JRSI_ EXECUTION ACCURACY
TDE .4423 TRA .0376 TC3-6.7923 8AU 1.2621 _W;T _147.9 S(_ 474.0 _3 134.7

RDE .2746 RRA .0543 RC3 -.2676 F_U .02917 RRT .54OO RRF .5368 RTF .8751

rOE .0834 _RA .4501 rC3-|.7900 8SP 16373 S(_ 5169.7 R_3 .07_0 R13 .8754
8OE .5206 _RA .079J 8C3 6.7976 FSP -433 SGI 5134.3 ,%2 39_.4 THA 2.86

7,786 0P_ 4.13 RAP 69.55 ECC 1.2338

PO CST TIN |NJ 2 LAT ;NJ 2 LONG

3043,9 -24,48 134.18

2671.7 -24.47 106.87

2409.2 -2_.14 88.43

2781.7 -L_.9Z 113.67

1940,1 -34.17 53.56

2823.5 -15.49 114.OO

ORBIT DETERNIN_TION ACCURACY

ST 78J.3 SR 417.9 SS IPS.O

CRT .9715 CRS -.6_O4 CST -._74_

LSA 889.J MSA 160.2 SSA 64.9

ELI 881.7 EL2 87.7 ALF 27.75

ARRIVAL DATE AUG 27 1969

INC .8928 Vl 29.972

APO 148.68 V2 35.108

ETC 1_K3.35 CLP-172,04

RAP 71.76 ECC 1.2322
IN| 2 LAT IN| Z LONG

-_5.D7 J|§.49

-22.51 124.86

-29.05 82.17

-18.72 118,88

-34.17 50.41

-14.17 J16.09
ORBIT DETERN|NATZON ACCURACY

ST 692.4 SR 419.8 55 184.0

CRT .9781CRS -.5319 CST -.5311

LSA 812.5 NSA 154.5 SSA 75.0

ELl 806.3 EL2 75.! ALF 50.97

LA_ 0AT£ NAR 12 1969 rL[GHT TIM_ 170,00 ARRIVAL DATE AUG 29 1969

HIELI(XENTR]C CONIC 01STANCE 504.589

RL 148.66 LAL .00 LOL 171.24 VL 26.248 G_L ,02 AZL 89.32 t'_A 254.00 S,qA 121.O3 ECC .22828 INC .6_36 Vl 29.972

RP 107.90 LAP -,66 LCP 65.25 VP 36.924 G_P 11.66 AZP 90.19 TAL 179.92 TAP 7_.92 RCA 93.40 _PO 148,66 V2 35.120
RE 185.291GL 4.77 GP -16.00 ZAL 96.92 ZAP 162.48 ETS 298.26 ZAE 131.59 ETE 194.40 ZAC _67.39 £TC 189.89 CLP-172.77

PLAN[TC_ENTR]C CONIC

C3 14,161 VHL 3,765 OLA 27.26 RAL 72.34 RA0 6567.6 VEL 11.642 PTH 2.04 VHP 8,05| 0PA 6.3_ RAP 74.02 ECC 1,2331

LNO-_ AZMTH LN_H Tilt[ L-I TINE IN| LA7 IN| LONG IN| RT A,_ IN| AZMTH IN| TIN( PO CST TIM IN| Z LAT IN| 2 LONG

90.00 O 1 42 3235.67 -25.59 |15.23 296.65 77.44 0 _5 38 26_5.7 -27.06 104.88

90.00 21 42 2 _78.56 -15.96 142.04 293.28 66.29 22 43 21 5078.6 -J9.03 134,7l

lOO.O0 2 0 11 2853.74 -28.58 6_.77 297.29 80.84 2 47 45 2253.7 -29.55 77,10

100.00 22 26 15 3335.73 -13.20 13Oo21 291.93 62.94 23 25 11 2935.7 -16,73 123.19

110.O0 4 5 36 2461.26 -54.06 56.65 297._6 87.21 4 46 37 1861.3 -34.09 47.40

110.00 22 37 19 3_30.97 -8.42 124.75 269.10 56.75 23 35 40 2_O1.0 -|2.74 118.31

0IFFEENTIAL CCRR[CTICN$ N|D-CCUR_[ EYJ[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3890 TRA .2873 TC3-6.7724 8AU 1.2831 $_T 5155.0 5_q 476.9 SG3 129.3 ST _29.3 5R 423.4 SS 190.5

ROE .2771 RRA .0671 RE3 -.2527 FAU ,02667 RRT .3190 _ ,5|80 RTF ,872| CRT ,9604 CRS -.4094 CST -,564_

FOE ,0598 FRA .4975 FE3-1,6306 85P 16175 S_ 3177,0 R25 .0732 R|3 .8723 LSA 758,9 MSA 174.8 SSA 71.8

8OE .4776 8RA .2951 8C3 6.7771 FSP -399 ,_1 5161.0 S(12 407,1 THA 2.77 ELI 752.0 EL2 98°7 4LF 33.52

LAUNCH O_,TE MAR 12 1969 FLIGHT TINE 172.(_ ARRIVAL D4TE AUG 31 1969

P'_LIO_ENTR|C CONIC

RL 148.66 LAL .00

RP 107.87 LAP -.47

RC 187.175 GL 3.52

PLAN_TOC£NTR_C CONIC

C3 14.375 ViAL 3.79J

LNCH ATNTH LNCH TII,_
gO.00 O 47 11

00.00 21 32

100.00 2 36 39

1(30.00 _ 25 51

110.00 4 35 4

llO.O0 22 44 15

DISTANCE 510.165

LO.. 17I .24 VL 26.191 OAL .58 AZL 89.52

LOP 68,46 VP 36.895 GAP 11.9_ A2'P 90.11 TAL

GP -15.44 ZAL _'_,99 ZAP 163._7 ET$ L_J_.74 Z/_

257.22 S/_A 1_.71 ECC .23183 IN_ .4808 Vl 29.972

178.07 TAP 75.29 RCA 92.72 AFO 148.69 V2 35.132

131,82 ETE 193.97 ZAC 169.84 ETC 189.03 CLP-173,49

DLA _6.23 RAL 76.90 RAD 6567.6 V_L 11.652 PTH 2.05 VHP 8.L:_3| 0PA 7.28

L-| T_I4_ INJ LAT _NJ L_NG |NJ RT ASC _NJ A214TH ;NJ T_M[ PO CST TIM
3148.04 -L_6.74 J07.08 301,52 80.31 I 39 39 2548.0

3772.79 -|5,_(3 147.68 297.04 64.77 22 35 51 3172.B

2794.04 -29.|3 61.43 _OJ .92 83.06 3 23 33 _194.0

_02.03 -11.12 134.02 295.92 62.07 23 25 f13 )002.0

2424.57 -34,17 53.78 30_.34 86.g0 5 |5 29 J824.6
3344.2_6 -6.79 127,05 L_95,32 56.42 23 43 19 2944.3

0lrFE_£NHAL CORRECTIO, L_

TOE ,2870 TRA .5167 TC3-6.7835 8AU 1.5046

ROE ,2753 RRA .0809 RC3 -.2562 FAU .02616

FDE ,0119 FRA .5446 FC3-1,575_ 85P |670|

BOE .3978 _RA .5230 8C3 6.7884 FSP -420

RAP 76.3| ECC J.2366

INJ 2 LAT INJ 2 LONG
-27.80 98.57

-16.59 140.55
-29.80 72.68

-14.77 J27.14
-33.94 44.55

-11.16 1L_O.68

ORBIT OETERWIN_TION ACCURACY

ST 529.3 SR 418.4 55 197.J
CRT .8678 CR5 -.1630 CST -.5789

LSA 659.4 MSA 235,2 554 62.3

ELI 653.3 EL2 168.4 ALF 37,35

MIO-COURS_ EXECUTION ACCURACY

SGT 5234,9 SGR 479.8 SG3 150.2

RRT ,5_01 RRF" .5070 RTF .8815

5236,8 R_3 .0536 R|3 .88|7

S_I 5240.9 .%_ 409.4 THA 2.75

L_IB



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_

LJUNCH CATE NAR |2 1969 FLIGHT TIME 174.00 ARRIVAL CATE SEP 2 1969

HELI(XENTRIC CONIC

RL 148.66 LAL .00

RP 107.8} LAP -,ZB

RC 189,0}7 GL 1.93

PLANE TC_ENTRIC CONIC

C3 14.760 VHL ].B4Z

LNCH AZHTH LN_H T]I,_

9O.00 I Z7 31

90.00 ZI 28 45

I00.00 3 IZ 11

100.OO 22 26 46

110.00 5 4 Z2

OlFFERENTIAL CORRECTIONS

TCE .1901 TRA .7617 TC3-6.6581BAU 1.314B

ROE .2765 RRA .09_3 RC3 -.2500 FAU .02474

FOE -.O249 FRA .59OO FC]-|.4511B_ 168_>0

8OE .3355 t_RA .7677 Be3 6.6620 FSP -414

CISTANCE 515.7|3

LOt. 171.24 VL 26,135 GAL 1.16 ATL 89.72 HEA 260.44 5NA

LOP 71.68 VP 36.867 GAP |Z.Z7 AZP gO.05 TAL 176.ZZ TAP

GP -14.9} ZAL 89.01ZAP 164.01 ETS 295.01 ZAE J32.03 ETE

120.39 ECC ,23573 INC .2829 Vl 29.912

76.66 RCA 92.01 APO 148.76 v2 35.144

193.59 ZAC 172.30 ETC 187.76 CLP-174.20

CLA 25.14 RAL 8|.43 RAD 6567.6 VEL 11.668 PTH 2,05 VHP 8.365 CPA 8.15 RAP 78.65 ECC 1,2429

L-I TIME INJ LAT INJ LONG INJ RT k,_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3078.Z7 -27.44 102.O9 306.16 8_.7_ 2 18 49 2478.3 -28.16 93.50

3854.33 -lO.B8 152.45 301.09 63.70 22 32 59 3254.3 -14.33 145,47

2740.85 -29.52 77.52 306.61 85.08 3 57 52 2140.8 -29,89 68.73

3666.99 -9.02 137.71 300.11 61.38 23 27 53 5067.0 -12.78 130.93

2}89.86 -34.|8 51.07 _06.82 90.51 5 44 II 1789.9 -33,73 41.86

3590.73 -5.04 129.50 297.67 56.15 23 50 56 2990.7 -9.45 123.19

MI0-COU_,_ [Y,I[CUTION ACCURACY CR61T 0ETERMINATICN ACCURACY

5{,7 5275.3 ._ 481.2 SG3 127.B ST 495.7 SR 415.0 SS 213.0

RRT .5108 RRF .4937 RTF .8857 CRT .6588 CRS .0113 CST -.71J7

5297.2 R_3 .0447 R13 .8859 LSA 600.7 MSA 316.6 SSA 51.0

•_1 5281.0 ,_2 413.2 THA 2.68 ELI 591.1 EL2 261.0 ALF 37.42

LAUNCH OATE MAR 12 1969 FLIGHT TIME 176.00 ARRIVAL CATE 5EP 4 1969

HELIC_ENTRIC CONIC

RL 148.66 LAL oOO

RP 107.79 LAP -.09

RC I90.875 GL .59

PLANETOCENTRIC CONIC

C3 15.335 VHL 3.916 DLA

LNOH AZMTH LN_H TIME L-I TIE INJ LAT
eo.O0 2 4 53 5019.1X] °27.88

90.00 21 26 34 3930.70 -8.54

1130.00 3 45 58 2693.1| -29.75
100.00 _2 28 31 3731.82 -6,89

JlO.OO 5 3} J4 2357.5J -]4,1}

]I0,00 22 57 44 3640.19 -5.16

DIFFERENTIAL CCRI_CTION5

TD£ .0827 TRA |,0213 TC3-6.4438 BAU 1,3LP"_O

ROE .2762 RRA .1106 RC3 -.2_90 FAU .02327

FOE -.0608 FRA .6363 FC3-I.3137 BS.P 16923

BO£ .2903 8RA 1.0273 BE3 6.4482 FSP -405

CISTAN(E 521.231

LOL 171.24 VL 26.080 GAL 1.77 AZL 89.91HCA 263.66 SMA 1L_.07 ECC .24000 INC .0879 Vl 29.972
LCP 74.91 VP 36.838 GAP 12,61 AZP gO.01 TAL 174.38 TAP 78.04 RCA 9I._6 APO 148.89 v2 35.155

GP -14.47 ZAL 85.03 ZAP 164.69 ETS 293.07 ZA[ 132.22 ETE 193.23 7AC 174.75 ETC 1_5.47 CLP-174 .92

23.98 RAL 85,88 RAO 6567.6 VEL 11.693 PTH 2,06 VHP 8.341 _PA 8.93 RAP 81.02 ECC 1.2524

INJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

97.81 311.20 84.82 2 55 1_ 2419.0 -28.30 89.17

156.84 305.34 62.90 22 32 25 33.._.7 -12.11 149.98

73.99 311.35 86.93 4 30 51 2093,1 -29.86 65.18

141.34 304.45 60.84 23 30 43 3131.8 -I0.73 134.65

48.55 _J1,40 92.D0 6 J2 32 1757,5 -33.48 39.37

132.09 302.14 55.95 23 58 24 3040.2 -7,61 125.83
MI0-ODUR,_E EXECUTION ACCURACY ORBIT OET£R_41NATICN ACCURACY

`%T 5306.5 _q 481.5 SC.,3 125.3 ST 527.5 SR 410.6 55 236.0

RRT ._009 RRF" .4812 RTF .8895 CRT .3518 CRS .1506 CST -.8528

•%e 5328.3 R23 .0380 R13 .8897 LSA 587.9 MSA 393.9 SSA 41.9
S(;1 5312.0 S(12 416.3 THA 2.62 ELI 563.3 EL2 359.9 ALF 27.12

L*UNCH CAT[ MAR 12 1969 FLIGHT TIME 178.00 ARRIVAL 0ATE 5EP 6 1969

HELIOCENTRIC CONIC OISTANCE 526.712

RL 148.66 LAL .OO LOL 171 .24 VL 26.026 GAL 2,40 AZL 90.10 HCA 266,89 SHA 119.77 ECC .24467 INC .1018 Vl 29.972
RP 107.76 LAP .10 LOP 78.13 VP 36.811 GAP 12.96 AZP 89.99 TAL 172.55 TAP 79.43 RCA 90.46 APO 149.07 V2 35.166

RE 192.690 GL -.67 GP -14.04 7AL 81.04 ZAP 165,31ETS 290.91 ZAE 132,40 ETE 192.91 ZAC 177.18 ETC 179.48 CLP-175.64

PLANE TO(ENTRIC CONIC

C3 16.118 VHL 4.O15 OLA 22.78 RAL 90.22 RAO 6567.6 VEL 11.726 PTH 2.07 VHP 8.733 0PA 9.63 RAP _3.42 /CC 1.2653

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A2'MTH [NJ TIME PO CST TIM INJ 2 LA T INJ _ LONG

90.00 2 39 59 2967.63 -28.14 94.07 316.04 86.6_ 3 29 27 2367.6 -28.30 85.41

_O.00 11 _6 27 40(]4.60 -6.23 161.04 309.73 62.32 22 33 11 3404.6 -9.89 J54.27

100.00 4 18 Z_ 2650.42 -29.86 70.82 316.13 88.59 5 2 32 _50.4 -29.74 62.02

10(3.00 22 3(] 45 3797.04 -4.71 144.96 308.90 60.45 23 34 2 3197.0 -8.61 138.34
IJO.OO 6 J 27 _327.91 -34,04 46,_4 316,04 93.36 6 40 J5 1727.9 -33,20 37,10

I10.00 23 4 9 3692.32 -1.17 134.81 ]106.69 55.83 24 5 41 ]092-3 -5.64 128.59

OIFFERENTIAL CORRECTIONS MID-COUR,TWE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0409 TRA 1.2893 TC3-6.167_ BAU 1.3_98 SGT 5339.2 _ 480.3 `%3 122.9 ST 619.6 SR 404.4 55 261 .8

ROE .2803 RRA .1262 RC3 -.2244 FAU .02191 RRT .4908 RRF ,4684 R?F ,8942 CRT .0499 CRS .2669 CST -.9379
FOE -.0983 FRA .6807 FC3-1 .1770 8SP 17095 $6_ 5360.7 R_3 .0_7 R13 ,8943 LSA 667.3 MSA 411 .6 SSA 35.1

80E .2833 BRA 1.2954 BC3 6.1713 FSP -401 $61 5344.4 _Z 418.0 THA 2.54 ELI 620.2 EL2 403.5 ALF 3.24

LAUNCH 0ATE MAR 12 1969 FLIGHT TIME 180.00 ARRIVAL CATE 5EP 8 1969

HELI(_CENTRIC CONIC OISTAN_E 552.154

RL 148.66 LAL .(]0 LC¢. 171.24 VL 25.972 GAL 3.06 AZL g0.29 HCA 270.11 SHA 119.47 ECC .24979 INC ._934 Vl 29.972

RP 107.73 LAP .29 LOP 81 ,36 VP 56.785 GAP 13.34 AZP _O.00 TAL 170.73 TAP 80.84 RCA 99.63 APO 149.31 v2 35.177

RC 194.480 GL -1.84 GP -13.66 2AL 77.14 ZAP 165.87 ETS 288.52 2AE 132.57 ETE 192.61 ZAC 179.3_ ETC 127.40 CLP-176.36
PLAN[TC_ENTRIC CONIC

C3 17.13_ VHL 4.139 0LA 21.54 RAL 94.4_ RAO 6567.7 VEL 11.769 PTH 2.08 VHP 8.940 OPA 10.25 RAP 85.85 ECC 1._20
LNCH A_MTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AL_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 13 3 2923.05 -28.27 90.82 320.89 88.30 4 I 46 2323.1 -28.21 H2.16

90.00 _1 26 51 4077.17 -3.92 165.12 314.22 61.93 22 34 49 3477.2 -7.64 158.42

IOO.OO 4 49 18 2612.72 -29.89 6,f_.0_ 320.92 _0.07 5 32 50 20J2.7 -29.56 59.23

lOO.OO 22 33 18 3862.73 -2.50 148,57 313,43 60.20 23 37 41 3262.7 -6.45 142.01

II0.00 6 28 47 2](]1.47 "33.91 44.19 320.73 94,57 7 7 8 1701.5 -32.91 35.09

110.00 23 10 18 3746.74 .92 137.65 311,30 55.83 24 12 45 3146.7 -3.57 131.44

0IFFERENTIAL CORRECTIONS MIO-CCURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.1759 TRA 1.5715 TC3-3.8273 BAU 1.3355 S_T 5366.5 SC-R 477.8 SG3 1_,4 ST 756.6 SR 397.3 SS 289.8
ROE .2033 RRA .1422 RC3 -.9208] FAU .0L_55 RRT .4,_02 RRF .4559 RTF .8986 CRT -.1669 CRS .3535 CST -.9748

FOE -.1353 FRA ,7261 FC3-I.0_5 BSP 17226 ,%8 5387.7 R23 .0248 R13 .8987 LSA 812.6 MSA 391.3 SSA 30.0

BOE .3334 8RA 1.5779 BE3 5.8310 FSP -395 ,%1 5371.4 $62 418.7 THA 2.46 ELI 760.6 EL2 389.7 ALF 173,20

22J 9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69,

LAUNCH CATE MAR J? 1969 FLIGHT TII,_ JSZ.00 ARRIVAL CAT[ S[P I_ 1969

HELIOCENTRIC CONIC

RL |48.66 LAL .00

RP 107.70 LAP .48

RC 196.Z4fl GL -Z.9Z

PLANE TOCENTRI( CONIC

C3 J8.407 VHL 4.290

LNCH AZMTH LNCH TIM(

9_.OO 3 44 IO

90.00 ?! 27 50

IO0.OO 5 J8 40

100.O0 Z? 36 l

110,O0 6 55 !

110.00 23 16 9

CISTANCE 537.549

LOL 171,74 VL 25.920 GAL 3.7S 4ZL 90.48 PWCA273.34 5,u4 ]19.18 £CC .25539 INC .4845 vJ 79.97Z

LOP 84.58 VP 36.756 GAP 13.75 AZP 90,03 TAL 168.92 TAP 82.26 RCA 88.74 APO 149.61 v? 35.187

GP -I3.5| ZAL 73,34 ZAP 166.38 £TS 285.90 ZA£ 132.73 £T£ 192.33 ZAC 177.75 ETC 27,6? CLP-J77.O8

CLA _.s0.29 RAL 98.44 RAC 6567.7 VEL 1|.823 PTH 2.09 VHP 9.165 CPA |0.80

L-I Till[ INJ LAT |NJ LONG [NJ RT A,_ INJ A_,ITH INJ TI_ PC) CST TIN

2884.7_ -28.32 88.02 325.73 89.71 4 32 15 2284.?
4148.87 -1.61 169.13 318.77 61.73 22 36 59 3548.9

2580.0t -29.86 65.59 325.72 91.35 6 I 40 1980.0

3928.82 -.26 152.20 318.01 60.11 ?3 4l 30 3328.8
2278.57 -33.77 42.4| 325.44 95.61 7 33 0 1678.6

3803.02 3.06 140.59 315.94 55.94 Z4 19 3Z 3?03.0

01FFER£NTIAL CORRECTIONS

TC£ -.3216 TR4 1.8678 TC3-5.4394 BAU 1.3394

ROE .287Z RRA .1586 RC3 -.]903 FAU .0|_"_1

FC£ -.1717 FRA .7722 FC3 -.9036 8,_ 17339

BCE .43|I 8RA |.8745 BE3 5.4427 FSP "_9

NI[_-COLMSE Ir_ECUTION ACCURACY
56T 5388.9 _ 474.0 563 117.9

RRT .4690 _ .44}6 RTF .9030

_GB 5409.8 _3 .0196 R13 .9031

56! 5393.6 562 418.3 THA 2.38

RAP 88.29 ECC ].3029
INJ 2 LAT INJ ? LL'_G

-28.06 79.36

-5.38 167.4B

-Z9.36 56.82

-4.23 14S.67

-32.63 33,36
-1.43 134.39

ORBIT CETERN, IINA TION ACCURACY
ST 916.8 SR 389.5 SS 318.6

CRT -.]08(] CRS ,4177 CST -.989I

LSA 978.9 SSA 367.? SSA 76.?

£LI 926.1 EL? 566.8 ALF 171.15

LAUN_ DATE MAR 12 1969 FLIGHT TINE 184.O0 ARRIVAL CATE 5EP 12 I969

HELIO(ENTRI( CCNIC

RL 148.66 LAL ,00

RP 107.67 LAP .67

RE J97.986 GL -3.91

PLANETC_.ENTRIC CONIC

C3 19.976 VHL 4.469

LNE.H AZMTH LN_H TIME[

90.00 4 13 23

go.O(3 2J 29 II

100.OO 5 46 26

zoO.oO Z2 38 49

I_0.00 7 _ J

110.00 23 21 43

0ISTAI_£ 542.891

LOL _71.24 VL 25.869 GAL 4.47 AZL 90.68 _ 276.57 5_A 118.89 ECC .26153 INC .6768 Vi 29.97?

LOP 87.81 VP 36.7_8 GAP |4.|8 AZP _0.O8 TAL 167.1_ TAP 83.70 RC4 87.80 APO 149.99 V2 35.196

6P -12.99 ZAL 69.68 ZJP 166.83 ITS 283.03 Z*E 13_.87 ETE 192.07 ZAC 175.34 ETC 19.27 CLP-177.81

0L4 19.04 RJL 102.Z7 R_O 6_67.8 VEL 11.889 PTH Z.II VHP 9.409 OPJ 11.27 RAP 90.76 ECC 1.3Z88
L-I TIM[ INJ L_T INILONG INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2852.37 -28.)0 85.65 330.55 90.90 5 O 56 725?.4 -27.88 77.01

4219.85 .6_ J7_.O_ 323.36 6i.69 22 39 31 3619.9 -3.11 166.46

?552.34 -29.80 63.53 330.50 92.43 6 28 58 1952.3 -29.15 54.79

3995.12 !.99 I55.84 322.63 60.17 23 43 24 3395.1 -1.99 149.32

2259.5I -33.64 40.94 330.15 96.47 7 57 41 1639.5 -32.38 31.93

3860.71 5,_6 143.62 3L=O,60 56.18 24 _6 4 3260.7 .78 157.59

DIFFERENTIAL CC_RECTION5 NI0-ODUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4744 TRA 2.18Z4 TC3-5.OI18 BAU J._92 ,_GT 5403.6 ,_ 469.2 5(,3 115.5 ST 1084.6 ,_R 381.4 SS 346.?

ROE .292Z RR4 .1752 RC3 -.17|0 FAU .0|785 RRT .4576 /_ .43_ RTF .9073 CRT -.3963 CRS .46_8 CST -.9947

r0E -.2065 FR4 .8202 FC3 -.7738 BSP 17_66 _ 5424.0 R23 .0162 R13 .9074 L54 1i49.5 MSA 346.5 SSA 25.Z

BOE .5572 _RA 2.1894 8C_ _.0J47 FSP -380 _,I 5407.9 _2 416.9 THA Z.29 ELI 1096.2 EL2 346.4 ALF 171.18

LAUNCH 0ATE MAR 12 1969 FLIGHT TIME 185.00 ARRIVAL 0ATE SEP 14 1969

HELI(XENTRI( CC_IC 0IST_N(E 548.171

RL 148.66 LAL .00 LOL 171.24 VL 25.818 GAL 5.23 AZL 90.87 HCA 279.80 5HA 118,6! [CC .26825 INC .8719 VJ 29.972

RP 107.64 LAP .86 LOP 91.05 VP 56.701 GAP 14.65 AZP 90.15 TAL 165.36 TAP 85.16 RCA 86.80 APO 150,43 V2 35.205

RE 199.701 GL -4,80 GP -12,69 ZAL 66.16 ZAP 167.22 ETS 279.93 ZA£ 133.00 ETE 191.85 ZAC 172.90 ETC 16.58 CLP-178.§4

PLAN_TOCENTRIC CC_/IC

C3 2|.880 VHL 4.678 0LA 17.81RAL |05.90 RAO 6567.9 VEL 11.969 PTH 2.13 VHP 9.673 OPA 11.67 RAP 93.23 [CC 1.3601

LNCH AZNTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT 4_ INJ A2"MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 4 40 42 2825.79 -28.26 83.71 335.35 91.87 5 27 48 2225.8 -27.70 75.09

90.00 21 30 46 429(3,11 2.94 177.01 327.98 61.82 22 42 16 3690.1 -.85 170.38

IOO.OO 6 12 31 2529.73 -29.73 61.85 335.27 93.30 6 54 40 1929.7 -28.95 53.24

100.00 22 41 39 4061.40 4.23 159.49 327.27 60.38 23 49 20 3461.4 .Z5 152.96

110.00 7 43 41 2244.48 -33.52 39.78 334.87 97.15 8 21 5 1644.5 -32.17 30.81

110.00 23 26 58 3919.41 7.47 116.72 325.26 36.55 24 32 18 3319,4 3.02 140.46

OIFFERENTIAL CORR£CTIONS MI0-COURSE EXECUTION 4CCUR_CY

T0£ -.6414 TR4 2,5088 TC3-4.5752 B4U 1.33_] 5GT 5418.0 _ 462.8 SG3 113,1

ROE .2981 RR4 ,1915 RC3 -.1517 F4U .01660 RRT ,44_ff_] RRF .4194 RTF .9121

FOE -.2422 FRA .8680 FC3 -.6566 8SP 17478 _8 5437.8 R_3 .01_4 RJ3 .912!

80E .7073 BR4 2.5161 BC3 4.5777 FSP -375 SG1 54_2.0 56Z 414.1 THA Z.1 9

LAUNCH 04TE H4R 12 1969 FLIGHT TIME 188.00

H_LIC(ENTRIC CC_tIC 01STANCE 553.378

RL 148.66 LAL .(90 LCL 171.24 VL 25.768 GAL 6.04 AZL 91.07 K'C4 283.03 _A

RP 107.62 LAP 1.04 LOP 94.28 VP 36.674 GAP 15.15 AZP 90.24 TAL 163.61 TAP
RC 2OI.391 GL -5.59 GP -12.43 ZAL 6_.82 ZAP 167.55 ET5 276.60 74£ 133.11ETE

PLANETO_ENTRIC CONIC

C3 24.168 VHL 4.916 0LA 16.62 R4L 109.31 RAO 65_.0 VEL 12.064 PTH 2.16 VHP
LN_/'_ AZMTH LN(H TIME L-I TIHE [NJ LAT INJ LONG INJ RT ASC INJ 4234TH INJ TIME

90.00 5 6 10 2804.78 -28._ 82.17 340,11 92,64 5 52 55

90.00 21 32 32 4359.57 5.17 180.9(3 332.60 62.12 22 45 11

100.00 6 36 54 251_.14 -29.65 60.55 _40,01 93.99 7 18 47

100.O0 22 44 28 4127,44 6.44 163.14 33J,90 60.75 23 53 15

lJO.OO 8 5 56 2233.60 -33.42 38.95 339.56 97.63 8 43 10
llO.OO 23 31 36 3978.74 9.69 149,89 329.93 57.06 24 38 15

OIFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY
TOE -.8173 TRA 2,85_ TC3-4,1319 8AU J.3337 ,_K;T 3426.7 5GR 455.0 563 110.7

ROE .3051 RRA .2073 RC3 -.1326 FAU .01537 RRT .43164RRF .4063 RTF .917I

FOE -.2774 FRA ,9173 FC_ -.5§05 BSP 17570 566 544_.8 R23 .0091 R13 .9171

_OE .8724 6R_ 2.8601 8C3 4.1340 FSP -369 5G1 5430.3 5G2 4i0.2 T_A 2.08

ORBIT DETERMINATION ACCURACY

ST 1253.5 ,58 372.6 SS 374.3

CRT -.4598 CRS .5004 CST -.9972

LSA 13L_.0 MSa 527.6 SSA ZO.9

ELl 1266.0 EL2 327.6 ALF 17J.65

ARRIVAL OATE SEP 16 1969

I18.34 ECC .27562 INC 1.0708 vl 29.972

86.64 RCA 85.73 APO 150.96 V2 35.213

J91.60 ZAC 170.46 ETC 15.25 CLP-179.?8

9.962 OPA 12.01 RAP 95.72 ECC 1.3977
PC' CST TIM INJ Z LAT INJ ? LONG

2204.8 -27.54 73._7

3759.6 J.40 J7_.75

1912.1 -28.78 51.86

3527.4 2.49 156.58

1633.6 -32.01 3{].00

3378.7 5,28 143.57

ORBIT DETERMINATION _CCURACY

ST 1416.2 SR 363.6 55 400.8

CRT -,5040 CRS .5292 CST -.9983

LSA 1483.6 MSA 311,3 SSA 19.1

ELl 1428.6 EL2 311.3 ALF 172.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH DATE MAR 12 1969

HELI(XENTRIC CONIC

RL J48.66 LAL ,00

RP 107.59 LAP 1.22

RC 203.056 GL -6.29

PLANETO(ENTRIC CONIC

C3 26.90_ VHL 5.187

LNCH AZHTH LNCH TIN_.

90,00 5 29 48

90.00 21 34 2'2

10(3.00 6 59 38

100.00 22 47 14

110.00 B 26 45

llO.O0 23 36 36

FLIGHT TIN[ 190.00 ARRIVAL CATE SEP 18 1969

0ISTANCE 55B.§00

LOL 171.24 VL _5.TZfl GAL 6.89 AZL 9|.2B HCA

LOP 97.52 VP 36.648 GAP 15.70 AZP 90.36 TAL

GP -12.10 ZAL 59.67 ZAP 167.62 ETS 273.05 ZkE

286,27 ,S,qA 118.08 ECC .28372 INC 1.2751 Vl ?9.97?

161.89 TAP B8.16 RCA 84.58 APO 151.5_ V2 35.221

133.21ET[ 191.38 ZAC 168.03 ETC 14.41 CLP 179.96

OLA lfi.47 RAL 112.50 RA0 6fi68.1 VEL 12.177 PTH 2.19 VHP

L-I TIE IN| LAT IN| LONG IN| RT AS( IN| A_TH IN| TIE

2789.13 -2B.lfi 81.03 344.8) 93,2l 6 16 17

4429.10 7.33 184.77 337.22 62.57 22 48 11

2499,46 -29.59 fi9.6| 344.72 94.48 7 41 17

4|93.00 8.60 |66,B1 336.fi4 61.26 23 fi7 ?

2226.87 -33.36 38.4) 344.24 97.93 9 3 52

4038.3fi 11.87 1fi3.12 )34.58 fi7.71 24 43 55
0IFFERENTIAL CORRECTIONS

TCE-I.O022 TRA 3.21fi9 TC3-3.6944 BAU 1.3293

ROE .3134 RRA .2LP_7 RE3 -.1139 FAU .01416

FOE -.3120 FRA .968B re3 -.4fifi6 B.T_o 17634

BO£ 1.0501 8RA 3,2236 BC3 3.696l FSP -362

LAUNCH DATE MAR 12 1_9

HELIOCENTRIC CONIC

RL 148.6E LAL .(30
RP 107.57 LAP 1.40

RC 204.697 GL -6.90

PLANETC(ENTRIC CONIC

C3 30.150 VHL 5.491

LNCH A_MTH LNCH TII4E

90.00 fi fil 41

90.00 21 36 17
1OO.OO 7 Z0 42

100.00 22 49 fi7

110.00 B 46 7

110.00 23 41 1

DIFFERENTIAL C(_qIECTION$

TOE-1.192B TRA 3.6028 TC3-3.2759 BAU 1.3210

ROE .3231 RRA .2373 RC3 -.0960 FAU .01293

FOE -.3453 FRA 1.0236 Re3 -.3713 B,_# l?figI

BOE 1.2358 BRA 3.6106 BC3 3.2773 FSP -3fi4

MI0-COURS( EXECUTION ACCURACY

S_T fi431.3 SGR 446.1 $63 lOB.4

RRT .4171RRF .3929 RTF .9221

fi449.6 1_3 .006_ RI3 .9221

SG1 fi434.fi SG2 ,iOfi.2 THA 1.97

FLIGHT TII4E 192.00

10.277 0PA 12.27 RAP 98.20 ECC 1.4427

PO CaT TIN IN| 2 LAT IN| 2 LONG

2189.1 -27.41 72.44
3828.1 3.60 178.08

1899.5 -2B.65 50,94
3fi93.0 4.70 160.19

1626.9 -31.90 29.51

3438.4 7.53 146.72

ORBIT 0ETERNINATION ACCURACY

ST 1fi69.0 SR 354.6 sa 425.8
CRT -.fi360 ERa .ffil3 CaT -.9989

LSA 1637.1NSA 297.1 5SA 17.6

EL1 lfi80.9 EL2 297.1ALF 172.84

ARRIVAL OATE SEP EO 1969

DISTANCE 563,fi23

LOt. 171.24 VL 2fi.672 GAL 7.79 AZL 91.49 P_A 289.fi0 SMA
LOP lO0.7fi VP 36.62! GAP 16.29 AZP 90.50 TAL 160.20 TAP

GP -ll.gfi ZAL fi6.70 ZAP 166.(_d ETS 269,30 ZAE 133.28 ETE

DLA 14.37 RAL Ilfi.dB RAO 6fl68.2 ',_L 12._O9 PTH 2.22 VHP 10.621 OPA 12.47 RAP 100.68 ECC 1.4962
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_ITH INJ TI_ PO CaT TIN INJ 2 LAT INJ 2 LONG

277B.fi9 -28.11 80._6 349.f_0 9).fi9 6 38 0 2178.6 -27.31 71.69

4495.59 9.43 188.63 34I.B3 63.18 22 fiJ 12 3895.6 5.76 18J,B7

2491.fil -29.fi4 fi9.03 349.38 94.78 8 2 J4 1891.fi -2B.57 50.36

42fi7.91 10.71 170.4B 341.16 61.92 24 0 fi4 36fi7.9 6.87 163.79

2224.23 -33.33 38.2) 348.88 9B.Ofi 9 23 12 1624.2 -31.B6 29.31

4097,9fi 14.02 If|6.40 339.L_2 5B.50 24 49 19 3497.9 9.75 149.91

MID-COURSE EXECUTION ACCURACY ORBIT CETE_INATION ACCURACY

._T fi4)6._ ,SGR 4_.| SG3 106.2 ST 1707.7 SR 345.B aS 449.0

RRT .4014 RRF .3792 RTF .9267 CRT -.fifiB9 CRS .fi6T9 CST -.9992

5_ fi4fi3.6 R23 .0057 R13 .9267 LaA 1776.5 MSA 2B4.9 SSA 16.4

5GI fi439.0 SG2 3_.2 THA 1.85 ELI 1718.9 EL2 284.9 ALF 173.36

117.B2 ECC .29261 IN( 1.4863 Vl 29.972
89.70 RCA B3,35 APO 1fi2.30 V2 35.228

191.1B ZAC 165.61 ETC 13.85 CLP 179.20

LAUNCH DATE NAR 12 1969 FLIGHT TII_ 194.00 ARRIVAL DATE SEP 22 1969

HELIOCENTRIC CONIC 01STANCE 568.427

RL 148.66 LAL .O0 LOL 171.24 VL 2fi,625 GAL 8.75 AZL 9|.71 HCA 292.74 S_A 117,57 ECC ,30241 INC 1.7063

RP 107.5fi LAP 1.57 LOP 103.99 VP 36.fi94 GAP |6.93 ATP 90.66 TAL 158.55 TAP 91.29 RCA B2.02 APO 153.13

RE 206.313 GL -7.43 GP -11.75 ZAL fi3.92 ZAP 168.15 ETS 26fi,36 ZA£ J33.33 ETE 190.98 ZAC 163.20 ErE 13.44

PLAN[TC_ENTRIC CONIC

C3 34.007 VHL 5.832 OLA 13.34 RAL |1B.25 RA0 6fi68.3 VEL 12.465 PTH 2._5 VHP 10.999 DPA 12.61 RAP 103.15
LNCH AZMTH LN_H TI_ L-I TII4_ INJ LAT INJ LONG INJ RT A,T_ INJ AZMTH INJ TIN_

90.00 6 11 52 2772.86 -28.OB 79.85 3fi4.12 93.B0 6 58 fi

90.00 21 38 12 4fi61.89 11.44 192.46 346.42 63.92 22 54 13
100.00 7 40 11 248B.06 -29.52 fi8.77 3fi3.99 94.91 B 21 39

100.00 22 52 34 4321.93 12.73 174.15 345.76 62.72 24 4 36

110.00 9 4 5 222fi.50 -33.3fi 38.33 3fi3.49 97.99 9 41 )1

110.00 23 45 9 4lfi7.2fi 16.10 |fiB.?4 )43.83 fi9.43 24 54 26

DIFFERENTIAL CORR£CTION$ MID-COJRS[ EXECUTION ACCURACY

TOE-1.3977 TRA 4.00_0 TC3-2.8663 BAU 1.3037 S_T fi42fi.9 SC,R 424.6 SG3 104.1

ROE .3340 RRA .25Of| RC3 -,079B FkU .01179 RRT .3837 RRf" ,3634 RTF .9327

FOE -.3799 FRA 1.079B FC3 -.30_I BSP 17677 _ fi442.fi R_3 .0040 R13 .9327

_OE 1.4370 eRA 4,0158 BC3 2.8674 FSP -348 SGJ fi42B.4 .qG2 391.9 THA 1.73

Vl 29.972

v2 35.235

CLP 178.42

ECC 1.5597

PO CaT TIN IN| 2 LAT IN| 2 LONG

2172.9 -27.26 71.28

3961.9 7.84 185.63

IBB8,1 -28.fi3 50.11

3721.9 8.98 167.38

1625.fi -31.88 29.41
3fi57.2 11.92 J53.12

CR_IT DETERNINATION ACCURACY
ST 1B35.7 aR 336.8 aS 471.8

CRT -.5793 CR5 .5839 CaT -.9994

LSA lgOfi.6 NSA 273,0 $SA 15.2

ELl 1846.3 EL2 272.9 ALF 173.80

LAUNCH DATE MAR 12 1969 FLIGHT TIME |_.00 ARRIVAL DATE SIP 24 1969

H£L IOCENTRIC CONIC

RL 148,66 LAL .00

RP 107.53 LAP 1.74

RC 207.904 GL -7.88
PLAN[TOCENTRI C CONZC

C3 38.580 VHL 6.211
LNCH AZI,ATH LNCH TINE

go.OO 6 30 26

gO.D0 21 40 6

100.00 7 fib 7
100.00 22 55 6

110.00 9 20 41

110.00 23 49 2

DISTANCE 573.191

LOL 171.24 VL 23.fi80 GAL 9.78 A_t. 91.94 h'CA 295.98 S,_A

LCP 107.24 VP _.568 GAP 17,64 A2'P 90.83 TAL |fi6.94 TAP
GP -It.f|6 ZAL fii.34 ZAP 168.20 ETS 261.27 ZAE 133.36 ETE

117.33 ECC .31323 INC 1.9370 VJ 29.972

92.92 RCA 80.58 APO 154.08 V2 35.240

190.79 ZAC 160.82 ETC 13.13 CLP 177.61

OLA 12.37 RAL 120.B2 RAO 6568.fi V1EL 12.647 PTH 2._0 VHP 11.4J6 DPA 12,69 RAP 105.61 ECC 1.6349
L-I TINE INJ LAT INJ _ INJ RT Aa( INJ A2_4TH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG

2771.64 -28.08 79.76 3fiB.68 93.B4 7 16 38 2171.6 -27.25 71.1"9

4626.87 13.36 1_.27 3_0.9B 64.80 22 57 13 4026.9 9.B5 189.34

2488.84 -29.fi3 fiB.B) 3fiB.fifi 94.8B B 39 36 1888.8 -28.54 50.17

4384.90 14.67 177.83 350.33 63.66 24 B 11 3784.9 11.01 170.95
22_0.50 -33.)9 38.71 3fiB.Ofi 97.77 9 fi7 51 16_O.fi -31.96 29.77

4216.00 IB.JO 163.J2 348.43 60.50 24 fib IB 3616.0 14.04 156.36

CR_IT DETERNINATION ACCURAC_

ST 1949.2 SR 327.9 55 493.6

CRT -.fi963 CRS .5977 CaT -.9996

LSA 20L:>0.3 MSA 262.0 asA 14.2
ELI 1959.2 _L2 261.9 ALF 174.17

OIFFER_NTIAL CCRR_CTIONa

T0£-1.6114 TRA 4.438fi TC3-2,4900 BAU 1.2B4B

ROE .3462 RRA .2621 RC3 -.064g FAU .Ot06fi
FOE -.4144 FRA 1.1397 FC3 -.2389 BSP 17710

BOE 1.6482 _RA 4.4463 Be3 2.4909 FSP -_42

NIO-O2UR,_E EXECUTION ACCURACY

a(,T fi4tT.3 S6R 412.0 ,%3 102.0

RRT .36_8 RRF .3461 RTF .9382
SC_ fi433.0 R23 .0032 R13 .93B2

561 3419.4 .SG2 )83.7 THA 1.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4. 1968-69_

LAUNCH 0ATE MAR IZ ]969 FLIGHT TIN[ 198.00 ARRIVAL 0AT[ SEP 26 ]969

HELIOCENTRIC CONIC DISTANCE 577,788

RL 148.66 LAL .00 LOL 17[.24 VL 25.535 GAL 10.88 AZL 92.18 HEA 299.22 5HA 117.09 Eft .32519

RP ]07.51 LAP 1,90 LOP ]10.48 VP 36.542 GAP 18.41 AlP 91.06 TAL 155,]9 TAP 94.60 RCA 79.02

RE 209.470 6L -8.27 GP -11.38 ZAL 48.95 ZAP 168.18 £75 257.07 ZAE 133.36 ET£ 190.60 ZA( 158.45

PLM,_. TOCENTR|C CONIC

C3 44,008 VHL 6.634 GLA 11,47 RAL 125.19 RAO 6568.7 VEL 12.860 PTH 2.54 VHP ]1.875 DPA 12,71

LNCH AZNTH LNg_H T[14[ L-I rII4[ IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TII4E PO CST TIN

90.0t3 6 47 27 2774.56 -28.09 79.97 5.17 95.74 7 35 41 2174.6

90.00 21 41 59 4690.57 |5.16 200.06 555.51 65.80 25 O l0 4090.4

IDO.O0 8 14 55 2495.53 -29.55 59.18 5.04 94.70 B 56 8 1895.5

100.00 22 57 52 4446.65 16.50 1_1.50 354.87 64.71 24 11 59 5846.6

110.00 9 35 56 2238.96 -55.47 39.36 2.§6 97.40 I0 15 15 1639.0

110.OO 25 52 40 4275.97 20.01 166.55 5fl3.00 61.69 25 5 54 3674.0

DIFFERENTIAL CCRRECTION5 HIO-COURS_ EY_CUTION ACCURACY

TD£-1.8324 7RA 4.9005 TC5-2,1369 BAU 1,2576 S&T 5403.3 .S_ 390.6 _3 99.9

ROE .3601 RRA .2720 RE5 -.0514 FAU .00946 RRT .3418 RRF .3273 RTF .9457

FD£ -.4482 FRA 1.201346 re5 -.1861 B5P 17627 SGe 5417.9 R_3 .0035 R13 .9437

eOE 1.861'40RA 4.9081 8(5 2.1575 FSP -333 .qC,J 5405.0 ,_ 374,4 THA J .45

INC 2.1805 vJ 29.97_

APO 155,17 V2 35.246

£TC 18.89 (LP J76.78

RAP 108.05 ECC ].7243

IN] _ LAT IN] 2 LONG

-27.28 71.40

11.77 193.02

-28.59 50.51

12.96 174.50

-52.08 50.40

16.07 159.6_

ORBIT 0ETERNINATION ACCURACY

ST 2047.1 5R 319.5 ss 5j4,4

CRT -.6104 CRS .6091 CST -,9996

LSA 2119,8 HSA 251.8 SSA 13,4

ELI L_056,5 ELI 251,7 ALF 174.48

LAUNCH 0ATE MAR lZ 1969 FLIGqT TIE 200,00 ARRIVAL DATE SEP _8 ]969

H_LIOCENTRIC CONIC

RL 148.66 LAL ,{_
RP 107.50 LAP 2.06

RC 211.012 GL -8.59
PLANETCX:ENTRIC CONIC

C3 50.461 VHL 7.104

LNCH ATHTH LNCH TIN_

9(3.00 7 2 58

90.00 21 45 _O

100.00 8 29 57

JOO.O0 22 59 52
110.00 9 49 54

110.00 0 0 0

0ISTANCE 582.182

LCL 171.24 VL 25.492 GAL 12.07 AZL ff'Z.44 HCA 302.45 5HA 116.86 ECC .55846 IN(: 2.4407 v! 29.972
LOP 115.72 VP 36.516 GAP 19,26 AZP 91,51 TAL 155,gO TAP 96.55 RCA 77.31APO 156.42 v2 55.250

GP -11.22 ZAL 46.74 ZAP 168.07 ET$ 252.78 Z_ 153.52 ET£ 190.41 ZAC 156.12 ETC 12.70 CLP ]75.9]

DLA 10.64 RAL 125.36 RA0 6568,9 VEL 13.108 PTH 2.59 VHP 12.385 0PA 12.67 RAP 110.45

L-I TIE IN] I.AT |NJ LONG IN] _T A,$C IN] AZI4TH IN] 7II42 PO C$T TIN IN] 2 LAT

2781,27 -28.12 B0.46 7,58 93.49 7 49 20 2181,5 -27.54

4752.21 16.85 205.81 359.98 66.90 25 5 2 4152.2 15.58

250I .81 -29.60 59.79 7,46 94.58 9 11 19 1901.8 -28.68
4506.90 18.21 185.15 359.36 65.88 24 14 59 3906.9 14,_D

2250.59 -55.57 40.25 7.00 96.87 10 27 25 1650,6 -52.25

4530.89 21.81 169.96 357.55 65.00 1 12 11 3730.9 18,01

oIFrERENTIAL CQRRECTION5 NIO-(.OURSf, £Y_CUTION ACCURACY

T0£-2,0705 TRA 5,3q84 TC3-1.8|74 BAU 1.2265 S_T 5_86.2 _ _85.8 .S65 97.9

ROE .5754 RRA .279| Re5 -.0397 FAU ,00854 RRT .5159 RRF ,3044 RTF .9493
FOE -.4845 FRA 1.2728 FC5 -.1430 8SP 17665 $68 5599.8 R25 .0035 R15 .9495

BOE 2,1041 8RA 5.5956 BC3 |.8178 FSP -528 $61 5387.5 5G2 564.1 THA 1,30

£CC ] .8305

IN] 2 LONG

71 .88

196.66

51 .1!
178.02

31 ,27

16_ .89
ORBIT OETERNINATION ACCURAC¢

ST 2134.1 SR 310.5 55 535.9

CRT -.6255 CRS .6_21 CST -.9997

LSA 2209,0 MSA 241.4 SSA 12,6

EL1 2145.0 EL2 _41.5 ALF 174.74

LAUNCH OAT£ MAR 12 i969 FLIGHT 711_ L_,00 ARRIVAL 0_TE SEP 30 1969

I'_LIO_[NTRIC CONIC 0ISTAN¢E 586.329

RL 148.66 LAL .00 LOt. 171.24 VL 25.449 G4L 15.37 _ZL 92.72 HCA 305.69 S_A 116.64 £CC .3532_

RP J07.49 LAP 2,2J LC_ ]16.97 VP 36.490 GAP 20o_1 A_P 91._9 TAL 152,49 TAP 98,J_ RCA 75.44

RC 212.528 GC -8.86 GP -11.07 ZAL 44.72 ZAP 161.88 ETS 248.44 ZA[ 155._4 £TE 19(]._2 ZAC 155.82

PLAN_TO(ENTRIC CONIC

C5 58.1_8 VHL 7.6_ OLA 9,88 RAL 127.55 RAO 6569.1 V_L 15.598 PTH 2.45 VHP I2.953 DPA 12.59
LNCH A_NTH LNCH TII_ L-I TII4[ IN] LAT IN] LONG ]'NJ RT A,_ IN] AZNTH IN] Tit4[ PO CST TIN

90.00 7 17 4 2791.40 -28.16 81.20 11.89 93.1_ 8 3 55 2191.4

90.06 21 m5 57 4BIZ.L_ 18.42 L:_7.52 4.39 68.10 25 5 49 4212,2

10(3.00 8 43 17 2513.35 -29166 60.64 11.79 95.94 9 25 10 1913.5
IOO.00 25 2 5 4565,51 19.80 188.78 5.78 67.14 24 18 10 3965.5

110,00 10 2 57 2265.08 -55.68 41.57 !1.57 96.22 10 40 22 1665.1

llO,OO 0 5 10 4386.5J 25,49 173.41 2.0(} 64.42 I 16 17 5786.5

DIFFERENTIAL CCRRECTION5 MJO-COURf_ EXECUTION ACCURACY

T0_-2._14 TRA 5.9110 T_-},52_6 BAU |.18¢_4 5_T _564._ ,_R 368,5 $65 96,0

ROE .3924 RRA .2832 RC3 -.0297 FAU .D0718 RRT .2859 _ ,2778 RTF .9549
FOE -.5215 FRA 1.3465 FC3 -.1069 BSP 17678 _ 5377.1R_3 ,0057 RJ3 ,9549

8OE 2,3545 _RA 5.9178 8C3 1.5259 FSP -322 561 5365,S 562 352.8 THA 1.13

INC 2.7200 V] 29.972

APO 157.84 V2 35.Z54

ETC 12.55 CLP 175.03

RAP 112._2 ECC J.9571

IN] 2 LAT IN] 2 LONG

-27.43 72.61

15.2_ 200.14

-28.79 51.94

16.54 181.51

-32.45 32.55

19.85 166.16

ORBIT 0ETERMIN_TION ACCUR_C_

ST 2_8.1 SR 301,9 SS 557.8

CRT -.6398 CRS .6550 CST -.9997

LSA 2285,7 HSA 231,2 SSA 1].9

ELl 2216.6 EL2 251.1 ALF 174.95

LAUNO_ OAT£ NAR 12 i969 FLIGHT TINE _04.00 ARRIVAL OATE OCT 2 1969

H_LICX:ENTRIC CONIC

RL 148.66 LAL .00

RP 107.48 LAP 2.35

RC 214.018 6L -9.08

PLAN[ TC(ENTRI C CCNIC

C3 67.373 VHL 8.208

LNO4 A2_TH LN(H TI14[
90.O0 7 29 46

90.00 21 47 20

JDO,DO 8 55 37

100.00 23 4 11

110.00 10 14 6

110.OO O 6 7

DIFFERENTIAL CCRRECTION5

TOE-2.5872 TRA 6.473(3 TC3-1.2614 gAU I.|564
ROE .4114 RRA .2836 RE3 -,0212 rAU .O0597

FDE -.5602 FRA 1,4268 FC3 -,0768 8SP 17670

8OE 2.6197 8RA 6.4792 Be3 1.2616 FSP -316

01STAI_E 590.176

LOL 171.24 VL 25.409 GAL 14.77 AZL 95.02 P(A

LOP 120.21VP _,464 GAP 21.26 AZP 91._0 TAL

GP -10,95 ZAL 42.89 ZAP 167.59 ETS 244.10 ZAE

OLA 9.20 RAL 129.16 RAO 65(_9.5 V[L 13.738 PTH

L-I TINE |NJ LAT
2804.60 -28.20

48/0,09 19.85

2527,74 -29.72

4622.18 21.26
2282.13 -55.BO

4440,56 25.03

508.93 SMA 116.45 £CC .36968 INC 3,0251

151.16 TAP 1(30.10 RCA 73.39 _PO 159.47

155.11ETE 190,05 2AC 151.56 ETC 12,43

2,51 VHP 15.587 OPA 12.47 RAP 115,14

INJ LON_ INJ RT AS(: INJ AZ_HTH INJ TINE PO CST TIM INJ 2 LAT
82.16 16.09 92,64 8 16 31

211.16 8.?O 69.38 23 8 50

61.7_ 16.00 93.58 9 57 45

192.35 8.1_ 68.48 24 21 13

42.69 15.63 95.45 10 52 8

176.85 6._O 65.95 j 20 7

MID-C_W_ EXECUTION ACCURACY

SGT 5538.6 _ 352.0 SG3 94.1
RR7 .2_fO9 RRF .2463 RTr .9604

55_.2 R'23 .0045 RI5 .9604

SC,1 5539.3 ,562 5aO.7 THA .95

v] 29.972

V2 35.256

CLP 174.O9

ECC 2.1088

_NJ 2 LONG

2204.6 -27.54 73,56

4270.1 16.86 203.76

1927.7 -28.93 52.99

4022,2 18.15 184.94

1682,1 -32.67 53.63

3840.6 2J.57 J69.41

ORBIT DETERMINATION _CCURACY
ST 2269.6 SR 293.4 SS 580.5

CRT -,6546 CRS .6484 CST -.9998

LSA 2350.5 MSA 221.2 SSA 11.?

ELI 2277.8 ELI 221.0 ALF 175,12

2222



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-695

LAUNCH DATE MAR 12 1969 FLIGHT TIleE L;=O6.00 ARRIVAL 0ATE OCT 4 1969

HELIOCENTRIC CONIC 0ISTANCE 593.651

RL 148.66 LAL .O(3 LOt. 171.24 VL 25.369 GAL 16.31 4ZL 93.36 PICA 312.17 ,SPA 116.23 ECC .38811 INC 3.3552 Vl E9.972

RP 107.48 LAP Z.49 LOP 1Z3.46 VP 36.439 GAP 0.45 AZP 92.25 TAL 149.95 TAP J02.I2 RCA 7j .12 JR) |6J .34 V2 35.259

RC 215.482 GL -9.26 GP -10.81 ZAL 4|.23 ZAP 167.20 ETS 239.78 ZkE 132.92 ETE 189.82 ZAC 149.56 FTC |2.35 CLP 175.10

PLANE TOCENTRI C CONIC

C3 78.464 VHL 8.858 OLA 8.§9 RAL |30.79 RAO 6§69.5 EL 14.J36 PTH Z.58 VHP |4.300 DPk 12.30 RAP 117.41 [CC 2.2915

LNCH 47MTH LNCH Trl4E L-I T_I4E INJ LAT INJ LONG _NJ RT ASC rNJ AZ_ITH INJ T_VI_. PO C$T TIM _NJ 2 LAT INJ 2 LONG

90.00 7 41 7 28_0.50 "28.25 85.52 20.17 92.06 8 28 B 2220.5 -27.66 74.70

90.00 21 ,48 58 4925.61 Zl.I4 214.72 |2.9| 70.71 25 I| 4 4325.6 18.5| 207.19

JOO,OO 9 6 38 2544,70 -7,9,78 6P,,96 _D,09 92,72 9 49 3 J944,7 -29,08 54.23

100.00 23 6 9 4676.65 L:_.58 195.86 12.55 69.87 24 Z4 5 4076.6 19.63 |88.30

110.00 I0 24 25 2301.39 -33.9| 44.18 |9.78 94.58 I| 2 44 170|.4 -32.91 55.09

110.00 0 8 49 4492.72 26.44 |80.25 |0.70 67.50 | 25 42 _92.7 _.15 172.65

OZFFERENTIAL CORRECTIONS HI0-COURS[ EXECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

TOE-2.8698 TRA 7.0794 TC3-1.0235 gAU |,0737 SGT 5308.5 SGR 355.2 SG3 92.3 ST 2319.2 SR 285.1 S5 604.6

ROE .4325 RRA .2795 RC3 -.0143 FAU .00469 RRT .2097 RRF .2t387 RIT .9657 CRT -.670! CR5 .6626 CST -.9998

FDE -.60|0 FRA | .5148 re3 -.0517 8,%° 17638 5_ 5319.0 _3 .0055 R13 .96_7 LSA 2404.4 MSA 211.1 SSA 10.6

BCE 2.9022 8RA 7.0849 BE3 | .0256 FSP -510 5G1 5308.9 SG2 327.7 TH_ .76 ELI 2327.2 £L2 2|0.9 ALF 175.25

LALW..H DATE HAR 12 1969 FLIGHT TIME _8.00 ARRIVAL OAT[ OCT 6 1969

H_L IOCENTRIC COMIC

RL 148.66 LAL ,{30

RP 107.47 LAP 2.8J

RC 216.920 GL -9.59
PLANE TG(ENTR IC CONIC

C3 91.894 VHL 9.586
LNCH AZ'MTH LNC/,.I TIla_

90.O0 7 51 6

90.00 21 50 32

IOO.OO 9 |6 _O

100.00 23 7 59

110.00 10 55 27

110.00 0 I| I8

DISTANCE 596.664

LQL 171.24 VL 25.552 GAL 18.0I AZL 93.72 HCA 315.41 5HA 116.04 ECC .40881 INC 3.7255 Vl 29.972

LOP |26,?I VP ]_.4J4 GAP 23.78 AZP 9"d.65 TAL |48.87 TAP |04.27 RCA 68.60 APO |63.47 V2 35.260

GP -10.68 ZAL 39.77 ZAP 166.71 ET$ 235,52 ZkE 132.67 ETE 189,6| ZAC 147.22 £TC 12.26 CLP |72.04

OLA 8.05 RAL r1_.24 R_O 65_.8 VEL J4._3 PTH 2.65 VHP J5.J05 0PA 12.|0 RAP 119.60 [CO 2.5125
L'! TIME IN| LAT IN| LONG IN| RT AS_ IN| A214TH IN| TII4E PO ('ST TIH IN| 2 LAT IN| 2 LONG

2838._0 -28.29 84.66 2.4.08 91,59 8 38 25 2258,8 -27.79 76.05

4978.44 22.28 218.17 16.97 72.06 23 |5 30 4378.4 J9.62 210.51
ZSG3.gJ -29.83 64.39 24.05 91.97 9 59 4 1963.9 -29.24 55.63

4729.56 23.75 |99,27 |6.44 7| .30 24 26 48 4128.6 20.98 JgJ .57

2322.59 -54.02 45.83 2_.79 95.61 1| J2 9 1722.6 -_3.14 36.70

4542.65 27.69 183.59 I4.86 69.|l J 27 0 3942.6 24.60 175.78

ORBIT OETERNINATION ACCURACY

ST 2356.5 SR 277.1 SS 630.4

CRT -.6862 CRS .6775 CST -.9998

LSA 2446.8 MSA 201.2 SSA |0.0

ELI 2364.2 £L2 200.9 4LF 175.35

OIFF[RENT IAL CORRtECTION$ MIO-COUR$1[ EXECUTION ACCURACY

TOE-3.1687 TRA 7.7389 TC3 -.809| 8AU .994| _T 5274.| S(.R 5|8.| S_5 90.6

ROE .4563 RRA .2698 RC5 -.0088 FAU .00324 RRT .1612 RRF ,|637 RTF .9707

FOE -.6458 FRA 1.6|25 FC5 -.0305 8SP 17525 ,_ 5283.7 R2_ .0067 R|_ .9707

80[ 5.2OI4 BRA 7.7436 BC5 .8092 FSP -305 ,$G| 5274,4 SG2 3|4.0 THA .56

LAUNCH DATE M4R 1Z 1969 FLIGHT TIN[ 210.00 ARRIVAL 0ATE OCT B t969

HELIOCENTRIC CONIC 0ISTANC[ 599.094

RL 148.66 LAL .00 LOL 171.24 VL 25.296 CICL 19,90 AZL 94,|4 HCA 3|8.64 SMA ||5.85 _CC .452|4 INC 4.|36| V| 29.972

RP 107.47 LAP 2.75 LOP 129.96 VP 56.39(3 GAP 25.29 AZP 95.11 TAL |47.94 TAP |06.58 RCA 65.79 APO |65.92 V2 55.261

RC 218.550 GL -9.49 GP -10.57 ZAL 38.49 ZAP |66.09 ITS 251.55 ZAE 152.35 ETE 189.58 ZAC 145.15 [TC 12.20 CLP 170.91

PLAN[TO¢[NTR|¢ CCNIC

C3 108.268 VHL IO.405 0LA 7.59 RAL 155.50 RA0 6570.1 VEL 15.|55 PTH 2.72 VHP 16.019 0P4 |!.88 RAP 12!.71 ECC 2.7818

LNCH AZHTH LNCH T_NE L-| T|HE ]NJ LAT IN| LONG IN| RT AS(. IN| A214TH IN| TIME PO CST TIH IN| 2 L4T IN| 2 LONG

90.00 7 59 45 2859.18 -28.51 86.15 27.82 90.65 8 47 22 2259.2 -27.92 77.51

90.00 21 51 59 5028.19 25.29 221.47 _.84 75.42 2_ 15 47 4428.2 20.80 215.69

1(30,O0 9 24 42 2585.06 -29.87 6fl.9_ 27.79 9|.|5 10 7 47 |985,l -29,39 57.J9

1(30.OO 23 9 41 4777.54 24.78 202.54 _0.34 72.73 24 29 18 4177,5 22.19 194.71

J10.O0 10 4J !7 2345.4| -54.10 47.60 27.63 92.56 |J 210 _2 |745.4 -_3.37 5g,44

110.O0 0 15 31 4589.95 28.80 186.82 |8.86 70.74 | _0 J _990.0 25.90 178,84

OIFFER[NTIAL CORR[CTION5 HIO-COIJR_ EXECUTION ACCURACY ORBIT OET_RNIN4TION ACCURACY

TOE-3,4936 TRA 8,45J 5 TC5 -.6_ _AU .8974 _T 52_5.3 _ _O|.l ,S_5 88.9 8T 2584.6 SR 269.3 SS 659.5

ROE .483! RRA ,2555 RC5 -.0047 FAU .00|66 RRT .1025 RRF .|081RTF .9754 CRT -.7042 CRS .6946 CST -.9998

FOE -.6910 FRA 1.7197 FC5 -.0135 _SP 17489 S_ 5243.9 R_3 ,0079 R|5 .9754 LSA 248|.3 MSA 19|.0 SSA 9.3

9OE 3.5269 BRA 8.4553 BC5 .6200 FSP -298 SG| 5255,4 ,GG_ _99.5 THA .54 EL| 2392.2 £L2 190.6 _LF 175.42

_AUNCH OATE MAR 12 1969 FLIGHT TIME 212.00 ARRIVAL 0ATE OCT 10 1969

HELIOCENTRIC CONIC

RL 148.66 LAL ._

RP 107.47 LAP 2.84

RC 219.714 GL "9.55

PLAN_ETOCENTRIC CONIC

C5 128.593 VHL 11.331

LNCH A2"NTH LN_H TIME

90.00 8 6 53

90.00 21 53 J9

10(3,O0 9 3! 41

IDO,00 23 11 15

110.OO IO 47 50

110.OO 0 15 30

OIFF[RF..NTIAL CORRECTIONS

70E-3.8423 TRA 9.2297 TC5 -.4525 _AU ,7764

ROE .5155 RRA ,2285 RE5 -.0018 FAU-.O0019

FOE -.7421 FRA 1.8596 FC5 .0015 _GP 17425
BOE 3.8765 BRA 9.2325 Be3 .4523 F.SP -293

521.88 SMA 115.68 [CO .45852 INC 4.6056 Vl 29.972

147.21 TAP 109.08 RCA 62.64 APO 168.75 V2 35.260

151.90 ETE 189.13 ZAC 143.18 ETC 12.17 CLP 169.67

0IST_NCE 6O(3.788

LOt, 171,24 VL 25.263 GAL 22.00 AZL 94.61HCA
LOP 133.21 VP 36._67 GAP 27.01A2'P 93.63 TAL

GP -10.46 ZAL 37.40 ZAP 165.54 gT$ _'_7.24 ZAE

OLA 7.21RAL I34.57 RA0 6570.4 EL 15._O3 PTH 2.80 VHP 17.062 0PA 11,64 RAP J25.75 ECC 3.1150

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2881.42 -28.52 87.78 _1._4 89.85 8 54 55 228].4 -28,04 79.12

5074.42 24.15 224.59 24.48 74.75 25 17 54 4474,4 21.85 216,69

2607.92 -29.89 67.66 3|.33 90.25 10 15 9 2007.9 -29.54 58.87

4825.16 25.67 205.64 24,02 74.15 24 51 36 4225.2 23,25 197.68

2369.65 -54.|6 49.49 51.26 9|.44 |I 27 19 1769.6 -33.58 40.30

4654._/3 29.75 189.92 L_.65 72.54 ! 32 44 4054.2 27,05 181,77

MID-COURS_ EXECUTION ACCURACY ORBIT OETERNIN_TION 4CCUR4C_

S6T 5191.9 SGR 284.6 ,_3 87.5 ST 2401.5 SR 262.0 SS 691.4

RRT .0322 RRF .0408 RTF .9797 CRT -.7254 CRS .7151 CST -.999_

,%6 5199.7 R_5 .0092 R13 .9797 LS_ 2506.2 HSA 180.9 SSA _.8

SG! 5|91.9 SG2 284.5 THA .10 ELI 2409.0 EL2

, .-=

=

180.3 ALF 175.46 -

222_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 4, 1968-69p

LAUNCH DATE MAR IZ 1969 FLIGHT TIN[ 214.00 ARRIVAL DATE O_T 1_ J969

HELrC(ENTRIC CONIC

RL |48.66 LAL .0(3

RP 107.47 LAP Z.94

RC 221.070 GL -9.59

PLANETC(ENTRI( CONIC

C3 153.346 VHL 12.383

LNCH AZMTH LNCH TIN[

90.00 8 12 32

9(3.00 21 54 32

]00.00 9 37 11

10(3.00 23 12 34
|10.O0 10 53 0

110.00 0 17 11

O|FFERENTZAL CORR1ECT]ONS

TDE-4.EJB6 TRAIO.OBll TO3 -._047 BAU .6248
ROE .§486 RRA .|933 RE3 -.0002 FAU-.O0240

FOE -.7984 FRA 1.9741 FC3 .0135 BSP 17340

(3OE 4.2541 _A10.08_0 BE3 .3047 F,,,CP -_1_

525.11 5NA !15.53 ECC .48846 INC 5.]479 VJ 29.972

146.71 TAP Ill.B2 RCA 59.10 APO 171.96 v2 35,260

I]1.34 ETE 188.86 ZAC 141.33 ETC 12.16 CLP J68,32

2.BB VHP 18.2610PA 11.40 RAP J25.61ECC 3.5237

01STANCE 601.538

LCX. 171.24 VL 25.233 GAL 24.38 AZL 95.15 HCA

LOP 136.46 VP ,_.545 GAP 28.99 AZP 94,23 TAL

GP -10.34 ZAL 36.53 ZAP 164.44 ET5 223.24 ZAE

DLA 6,93 RAL J35.42 RAO 6570.7 VEL J6.573 PTH

L-! TIN[ IN] LAT IN] LONG |NJ RT A$C |NJ AE_ATH IN] TIN[ PO CST TIN IN] _ LAT IN] 2 LONG

2_J5.34 -28.30 89,53 34.60 88.95 9 0 58 2305.5 -28.14 80.86

5116,62 24.88 227.46 27.84 76.02 23 19 49 4516.6 22.71 219.46

2632.71 -29.89 69.47 34.63 89.30 10 21 4 2032.3 -29.66 60.68

4864.89 26,42 208.52 27,41 75.47 24 33 39 4264.9 24.16 20(3.45

23_.06 -34.J8 51.48 _4_G5 90.27 11 32 55 1795.1 -35.77 42.26

4674.90 30.56 192.81 26.12 73.86 1 35 6 4074.9 28.0fl 184.52

NJD-CCX_5_ EXECUT!ON ACCURACY CReIT DETERHINATZON ACCURACY

.%T 5143.6 ,%R 269.3 .%3 85.7 ST 2407.8 SR 255.2 SS 727.6

RRT -.05|8 _ -,0407 RTF .9836 ERT -.7441ERS .7332 CST -.9998

51_.7 R_3 -,0104 RI3 -.9636 LSA 2522.4 HSA J70.7 554 6.2

S_J 5|43.7 5_2 269.0 THA 179.84 ELI 2415.3 EL2 170.0 ALF 175.47

LAUNO-t DATE MAR |_ 1969 FLIGHT TINE 2|6.00 A/_IVAL DATE OCT I4 1969

PI[LZOCENTRIC CONIC

RL 148.66 LAL .00

RP J07.48 LAP 5.03

RE 2Z2.400 GL -9.59

PLAN[TOCENTRIC CONIE
C3 184,_83 VI4L |3._6

LNCH 47NTH LNCH TIN[

9(3.00 B 16 31

90.00 2J 55 36

]0(3.00 9 41 5

10(3.00 23 13 43

JI0.00 IO 56 40
llO.O0 0 18 33

DIFFERENTIAL CCI_(TiONS

TDE-4.621B TRAJJ.OI_ TC3 -.1752 BAU .43L_2

ROE .5892 RRA .1453 RC3 .0004 FAU-.O0514

FOE -.8600 FRA 2.1_66 FC3 .0241 6SP 17168

BOE 4.6592 BR4JI.0178 BE3 .J/fiE F,_° -282

DISTANCE 601.073

LOL J71.24 VL 25,206 GAL 27,07 AZI. 9_,79 HCA 328.34 ,,qAA IJ5.39 ECC .52249 |NC 5.7857
LC_ 139.71 VP _.324 GAP 3l._ AZP 94.93 TAL 146o50 TAP J14.64 RCA 55.10 APO 175.69

GP -10.23 ZAL 35.90 ZAP I63.37 ETS 219,36 Z_ J30.64 ETE I68.56 EkE J39.61 ET( 12.17

DLA 6.74 RAL 136.06 RAO 6571.0 V_L 17.490 PTH 2.97 VHP 19.646 DPA 11.17 RAP 127.35

L-I TEN[ IN] LAT IN] _ IN] RT ASC JNJ A214TH |NJ T_NE PO (ST TIN IN] 2 LAT

2930.65 -28.25 91.:_3 37._7 88.02 9 5 22 2330.9 -28.23
_154._ 25,47 2_O.06 30.86 77,19 23 21 _iO 4554.2 23.45

2658.13 -29.85 71,39 37,63 86.29 |O _5 23 2056.1 -29.77
4902.15 27,03 211.12 30.46 76.7J 24 35 26 4_02.2 24.93

2421.56 -34.17 93.55 37.75 89.04 I! 37 2 1821.6 -33.93

47_J.49 31.2Z 195.46 29.26 ?_.32 J 37 5 4_I_.5 2_.89
NID-CCUR,_E EXECUTION ACCURACY

.%7 _o4 _ 256.0 .%3 64,3

RRT -.1306 R_ r -.1375 R1T .9870

S_ 3096.9 R23 -.0116 R13 -.9870

•T_! 3090.6 S_2 2_'3.I THA I79.57

VI 29.972

V2 35.258

ELP 166.82

ECC 4.037_

IN] 2 LONG

62.73

22J.97

62,59
202.95

44.31

187.03

ORBIT DETERN_NATION ACCURAC_

ST 2401,9 SR 249.2 $S 768.4

CRT -.7659 CRS .7545 EST -.9998

LSA 2_29.0 NSA 160.6 SSA 7.6

ELI 2409.5 EL2 159.7 ALF 175.44

LAUNCH DATE M4R 12 1969 FLI_T TIN[ 216.00 ARRIVAL DATE OCT J6 J969

HELIOCENTRIC CONIC 01STANCE 599.030

RL 148.66 LAL ,DO LOL J 71 .Z4 VL 25.183 GAL 30.15 AZL 96.55 PICA 331.56 SIAA 115.26 ECC .56123

RP |07.49 LAP 3.|1 LOP 142.96 VP 36.306 GAP 33.95 AZP 95.77 TAL 146.65 TAP 118.21RCA 50.58

RC 223.702 GL -9.55 GP -|0.It ?AL 35,_2 ZAP 162,06 ETS 215.60 ZAE 129,75 ETE IBB.EJ Z4C 138.08

PLANETOCENTRIC CON|C

C3 224.077 VHL I4.969 OLA 6.66 RAL 136.43 RA0 6_71.3 VEL 18.585 PTH 3.05 VHP 21.256 OPA 10.96

LNCH 4ZNTH LNCH TIN[ L-i TIN[ IN] LAT IN] LONG IN] RT ASC _NJ kZNTH IN] TIN[ PO CST TIN

90.00 B 18 38 2958.01 -28,17 93.37 40.20 67.03 9 7 56 2358.0
90,00 El 56 29 51_6.4_ 2_.94 232.30 33.46 78.22 23 22 55 4586.5

100.0(3 9 43 9 2685.41 -29.78 73.42 40.29 87.23 10 27 55 2085.4

10(3.OO 23 14 _:J 4934,26 27.51 213.39 33.09 77.81 24 36 53 4354.3

110.(30 10 58 _ 244_.|3 -_4.12 5_.7_ 40,51 87.77 Jl 39 29 1849.l

I10.O0 0 19 34 4743.33 31.7_ 197.79 31.96 76.61 1 38 37 4143.3

INC 6.5518 V! 29.972

4PO 179.96 v2 35.255

ETC 12.20 CLP 165.13

DIFFERENTIAL CORRECTIONS

T0_-5.0593 TRAIE.0374 TC3 -.O_38 BAU .1911

ROE .6370 RRA .0813 RC3 -.0_O1FAU-.O08fl6

FOE -.9293 FRA 2.2_3 FC3 .0331B._P |7_64

BOE 5.0993 BRA12.0377 BC3 .06_8 FSP -278

NI0-COURSE E_CUTION ACCURACY

.%r 5030.3 ,S6R 243.8 .%3 82.9

RRT -._42 _ -,230J RTF" .98_

SC_ 3036.3 R_3 -.0125 RI3 -.9899

.%J 3030.7 .%2 237.1 THA 179.26

RAP |28.91ECC 4.6877

IN] 2 LAT IN] _ LONG

-28.29 84.71

24.05 224.14

-29.84 64.62

25.55 20_.13

-34,05 46.46

29.58 189.25

ORBIT DETERt41NATION ACEURAC_

ST 2384.7 5R 244.0 SS 815.4

CRT -.78_ CRS .7775 CST -.9998

LSA 2527.5 NSA J50.5 SSA 7.0

ELl 2392.5 EL2 149.4 ALF 175.37

LAUNCH DATE NAR 12 1969 FLIGHT TINE L:_O._O ARRIVAL DATE OCT J8 J969

HELIOCENTRIC C_IC DISTANCE fl94.9_9

RI. ]48._5 LAL .00 LOL 171.24 VL 25.165 GAL 33.70 AZI. 97,30 /-_ 334,7B ,T_4A 115.19 ECC .60524

107.50 LAP 3.|9 LOP 146.L_ VP 3_,29J GAP 37,08 AZP 96,79 TM. |47.24 TAP 1L_2,03 REA 45.47

RC _24.978 GL -9.49 GP -9.98 ZAL 35.44 ZAP |_0,55 ETS 211,95 Z_ 128.64 ETE |B7,82 ZA( 136.76

PLANETOCENTRIC CONIC
C3 274.510 _ 16.5_8 0LA 6'70 RAL |_.5_ RAD 657|.6 V_L |9.895 PTH 3.|3 VHP 23.137 OPA 10.80

__ LNO4 AE_ATH LNCH TIN[ L-I TINE }NJ LAT IN] LONG IN] RT AS( ZNJ AE_ATH IN] TIN[ PO (ST TIN
30.00 8 18 37 L_J86.9_ -28,05 95.48 42.43 8_.98 9 8 24 2_87.0

gO.OO 2] 57 9 5212.58 2t_._3 234.|4 35.57 79.08 23 24 2 46t2.6

JOO.OO 9 43 10 2714.3! -_._ 75._N_ 42.55 86,11 |0 28 24 2114.3

100.00 23 Jfl 18 4_.48 27.87 215,25 3fl.LP_ 78.73 24 37 fie 4360.5

110.00 J0 58 43 2477.87 -34.0'_ §7.94 42.89 86.45 1l 40 J 1877.9

IlO.OO 0 _0 10 4769.69 32.|5 J99.74 34.19 77.70 J 39 40 4169.7

INE 7.4955 Vl 29.97?

APO 184.91 V2 35.852

ETC 12.26 CLP 163.22

DIFFERENTIAL CORR_CTION_

TDE-5.5263 TRAJ3.14_ 7C3 .031_ BAU .||_8

ROE .6937 RRA -.OO23 RE3 -.0015 rAU-'.O|_Jfl

FDE-].0064 FRA 2,4932 re3 .0408 B_P 16_'_

80E 5.5697 _RA13.14_ BE3 .0316 FSP -275

NIDoCCUR_E E_ECUTION ACCUR4CY

SGT 4_2.6 SGR 239.9 ,%3 81.7

-.3885 RRF -.3742 RTF .9924

4968,4 R23 -.0132 R|3 -°9924

.%1 4963.5 .%2 221.J THA 178.92

RAP 130.25 ECC 5.5177

IN] 2 LAT IN] 2 LONG
-28.32 86.83

24.52 225.92

-29.89 66.76

_6.03 206.93

-34.14 48.70

30.12 ]91.12

ORBIT DETERMINATION ACCUR4CY

ST 2353.5 SR 239.9 SS 869.0

CRT -.8126 CRS .BO]_ CST -.9998

LSA 2516.3 _SA J40.7 $SA 6.5

ELI 2361.6 EL2 139.3 ALF 175,25

2224



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-69

LAUNCH O4TE NAR |_ 1969

HEL IOEIrNTRI C CCNIC

RL 148.70 LAL .00

RP 108.74 LAP -.67

RE 73.792 GL -2.34

PLANE TCEIrNTRI( CONIC

C3 6_.804 VHL 8.295

LNCH 4ZMTH LNCH TI14_

90.OO 0 21 1 8
90.00 11 57"4

lO0,OO l 41 47

100.00 J3 19 6

IlO.OO 2 48 16

I10.00 14 28 56

FLIGHT TINE 70.00 ARRIVAL 0ATE NAY 22 1969

OISTAN(E 2139.368

LCI. 172.24 VL ?9.629 GAL "15.08 AZL 90.68 HCA 95.60 5NA 146.31 £CC .?6067 INC .6772 VI 29.964
LCP 267.84 VP 39.164 GAP -2.67 AZP 89.93 TAL 251.44 TAP 347.04 RCA 108.17 APE) 184.45 v2 34.848

GP 26.47 ZAL 170.32 ZAP 67.52 ET$ 350.33 ZA[ 155.02 ETE 81.29 ZAC t07.13 ETC 156.07 CLP -64.72

OLA -;.49 RAL 2.44 RA0 6569.3 VEL 13.790 PTH 2.52 VHP 5.195 DPA 3(3.46 RAP 10.51EC( Z.1323

L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TII_ PO CST TIN |NJ 2 LAT INJ 2 LONG

2474.13 -24.90 58.62 244.70 103.93 1 2 22 1874.| -22.74 50.6J

5210.55 26.26 233,99 245.97 79.01 13 23 54 4610.6 24.48 225.78

2213.97 -26.30 39.O9 244.31 104.75 2 18 41 1614.0 -24.01 31.04

4945.94 27.67 214,12 245.65 78.22 14 41 32 4345.9 25.77 205.93
2005.33 -30.06 22.03 245.09 107.09 3 21 51 1405.3 -27.43 13.85

4727.35 31.49 196,62 244.65 75.96 15 47 44 4127.4 29.24 188.J5

CIFFER[NTIAL CORRECTIONS NI0-CCX, IR$1[ EXECUTION kCCURACY ORBIT OETERNIkL4TZON ACCURAC_

TOE -.3172 TRA -.7141 TC3 -.0239 BAU .2154 5GT 541,4 SGR 542.3 SG3 189.1 ST 264.5 SR 244.3 SS 366.5

ROE -.3273 RRA .4427 RE3 .2330 FAU .09127 RRT -.3976 RR1r -.6617 RTF .5167 CRT .5564 CRS -.7829 CST -.9478

FOE-1.]348 FRA-J.0705 FC3-1.1484 6SP 1366 SG6 766,3 R_3 .1307 RI3 -.7051 LSA 484.1 MSA 170,7 SSA 2/3.!

BOE .4558 8RA .8402 8C3 .2342 FSP -545 SGI 640,6 SG2 4_0.5 THA |34.88 ELI 318.0 EL2 168.8 ALF 40.94

J
_LAUNO_ DATE HAR 1 3 1969 FLIC44T TINE 72.00 ARRIVAL OAT[ NAY 24 1969

HELIOCENTRIC C.CNIC DISTAN(E 215,852
RL 148.70 LAL .OO LOL 172.24 VL _9.608 GAL -14.9J AZL 90.87"HCA 98.77 SI4A 146.11 [CC .25786 IN( .8671 VJ 29.964

RP 108.77 LAP -.86 LOP 271.01 VP 39,140 GAP -2,04 AZP 89,87 TAL 251.28 TAP 350.05 REA 108.44 APO 183.79 V2 34.839

RE 76.053 GL -3.02 GP 27.49 ZAL 170.04 ZAP 72.21ETS 352.52 ZAE |54.09 £TE 89.12 ?AC IO5.11ETC 156.83 CLP -69.85

PLAN[TOCENTRIC CONIC
(3 67._90 VHL 8.209 DLA -2.09 RAL 2.79 RAO 6569.3 VEL 13.738 PTH 2,51 VHP 5.0510PA _.54 RAP 8.17 EC( 2,1091

LNCH AZNTH LNCH TI1._ L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A2't,tTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG

9(3.OO O 26 58 1450.77 -24.51 57.O2 244.47 |04.64 J 7 49 1850.8 -22.26 49.07

gO.DO I! 34 5 5224.03 26.43 234.94 246,23 79.46 13 21 9 4624.0 24.71 226.70

100.00 1 47 20 2191.51 -25._3 37.54 244.06 105,47 2 23 52 1591.5 -23.52 29.55
1OO.00 13 16 24 4958.53 27.84 215.11 245,93 78.66 14 39 2 4358.5 26.00 206.80

110.OO 2 53 21 1984.85 -29.64 20.59 242.79 J07.86 3 26 26 1384.9 -26.92 12.46

110.00 14 26 52 4737.95 31,66 197.39 244,95 76.39 15 45 50 4|38.0 29.47 188.87

DIFFERENTIAL CORRECTIONS NI0-COUR$E EXECUTION ACCURACY ORBIT DETER_4INATION ACCURACY
TOE -.35OO TRA -.7691 TC3 -.0634 8AU .2359 SGT 599.2 SGR 562.0 S.G3 200.3 ST 292,7 SR 230.8 SS 387.0

RI_ -.3017 RRA .4472 RE3 .2540 FkU .09549 RRT -.4742 _ -,6907 RTF .59_k0 CRT .5375 CR$ -.7696 CST -,9478

FDE-1.2237 FRA-l.0999 FC3-|.2268 8SP 1589 SGB 821.5 R_3 .1347 R13 -,7438 L$A 508.5 NSA 172.4 SSA 20.2

BOE .4622 BRA .8897 8C3 .2619 FSP -587 SG| 706.1 S_2 419.9 THA ]38.85 EL1 330.5 EL2 172.4 ALF 32.99

LAUNCH DATE N4R 13 1969 FLIGHT TIN[ 74.00 ARRIVAL 04TE MAY 26 1969

HELIOCENTRIC CONIC

RL 148.70 LAL .00

RP 108.80 LAP -1.04

RC 78.340 GL -3.73

PLAN[T(XENTRIC CONIC

C3 66.030 VHL 8.126

LNCH AZNTH LN(H TIME

90.00 O 33 3

90.O0 11 51 24

1(30.OO I 53 9

10(3.OO 13 13 39

110.O0 2 58 32

liD.D0 14 25 5

DISTANCE 222.288

29.580 GAL -14.74 AZL 91.06 H(A 101.93 St4A |45.84 ECC .25515 INC 1.0601 Vl 29.964

39.1II GAP -1.44 AZP 89.78 TAL 250.99 TAP 352.92 RCA 108.63 kPO 183.O5 V2 34.831
ETC 157.64 CLP -75.0]

LOt. 172,24 VL
LOP 274,17 VP

GP 28.45 ZAL 169,66 ZAP 76,86 £T$ 354,77 ZAE 152,83 £T£ 96,55 ZAC 103.11

OLA -2.68 RAL 3.22 RAD 6569.3 VEL 13.689 PTH 2.50 VHP 4.941 OPA 30.57 RAP 5.84 ECC 2.0867

L-I TINE ZNJ LAT ]NJ LONG |NJ RT A_( |NJ A2_4TH INJ TINE PO C$T TIN INJ _ LAT XNJ 2 LONG

2427.57 -24.10 55.44 244.32 105.33 1 13 31 1827.6 -21.77 47.55
5237,50 26,60 235,90 246,56 79.9l 13 18 41 4637,5 24,93 227,62

2169.L._0 -25.48 36.01 243.89 106.1B 2 Z9 16 ;569.2 -23.02 28.08

4971.10 28.01 216.O1 246.27 79.11 14 36 50 4371.1 26.22 207.67

1964.32 -29.21 19.16 242.58 108.60 3 31 16 1364.5 -26.39 11.11

4748.53 31.83 198.18 245.33 76.82 J5 44 14 4148.3 29.69 189.62

DIFFERENTIAL CORRECTIONS NI0-CCURE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

TOE -.3885 TRA -.8_1 TC3 -.1075 BAU .2601 SGT 668.8 SGR 580.1 5G3 209.9 ST 325.3 5R 216.6 S5 406.3

ROE -.2755 RRA .4482 RC3 .2743 FAU .0_7 RRT -.5403 RRF -,7|6l RT_ .6645 CRT .5179 CRS -.7540 CST -.9486

F02-1.3044 FRA-I.II42 FC3-J.2963 85P 1844 SGB 885.3 R_3 .1385 R13 -.7762 LSA 536.2 HSA 172.9 SSA 20.2

BO£ .4762 BRA .9416 8C3 .2946 FSP -625 SGJ 7_0._ SG2 418.5 THA 142,39 ELl 351.1 £L2 171.7 ALF 25.55

LAUNCH DATE NAR 13 1969 FLI(_T TIME 76.00 ARRIVAL DATE MAY 28 1,969

t'_LIOCENTRIC CONIC

RL 148.70 LAL .00

RP 108.82 LAP "1.21

RE 80.651 GL -4.47

PLANETCX_ENTRIC CONIC

C3 64.713 VHL 8.044
LNCH A_TH LN(J_ TIME

90.OO O 39 26

90.OO 11 48 56

100.O0 I 59 13

100,(30 13 11 48

|10.OO 3 4 0
110.OO 14 23 33

OIFFERENTIAL CCRRECTION$

TOE -.4328 TRA -.8_3 TC3 -.1560 BAU .2871

ROE -.2496 RRA ,4447 RC3 ,29L_ FAU .10|07

F02-1.3707 FRA-I.I[_8 FC3-|.3522 BSP 2117

80£ ,4996 BRA .9952 BC3 ,3319 FSP -649

OISTANCE 2_8.678

LQ. 172.24 VL _.544 GAL -14.57 A2'L 91.26 HCA 105.09 SMA J45.50 Ecc .25252 ;NC 1.2576 VI 29.964

LOP 277.34 VP 39.077 GAP -.87 A2'P 89.67 TAL 250.59 TAP 355.68 RCA 108.76 APO 1_2.24 V2 34.824

GP 29.35 ZAL 169.18 ZAP 81.42 ETS 337.07 ZAE 131.27 ETE 103.38 ZAC 101.17 ETC 158.46 CLP -80.14

OLA -3.27 RAL 3.71RA0 65_.2 V_L 13,641 PTH 2.49 VHP 4.863 DPA 30.§5 RAP 3.59 ECC 2.0650

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM([ PC) C$T TIM INJ 2 LAT INJ 2 LONG
2404.29 -23.67 33.87 244.25 106.01 1 19 31 1804.3 -21.25 46.03

5251.11 16,76 236,86 246.97 80.37 13 16 27 4651.1 25.15 228,56

2146.82 -25.05 34.49 243.91 106.87 2 35 2 1546.8 -22.30 26.62

4983.82 28.17 216.92 246.69 79.56 14 34 52 4383.8 26.44 '?08.55

1944.14 -29,76 17.75 242.45 J09.33 3 36 24 1344.1 -25.85 9.77

4739,26 31,99 1919,97 245,78 77,26 15 42 52 4159.3 29.91 190.38

NI0-COI_IE EXECUTION ACCURACY ORBIT DETE_INATION ACCURACY

SGT 749.3 _ 595.3 SG3 217.1 ST 362.5 SR 202.2 S$ 423.1

RRT -.594l RRF" -.7373 RTF .7169 CRT .4990 CR$ -.7373 CST -.9499

SGB 957.0 R23 .1450 RJ3 -._021 LSA 566.7 NSA 172.2 SSA 10,3

SGJ 961.6 SG2 416.4 THA 145.67 [L| 379.9 EL2 167.2 ALF 19.47
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JPL TM 33-99 EARTH'VENUS TRAJECTORIES (VOL 4, 1968-69_

LA_H DATE MAR 1] 1969 FLIGHT TINE 78.00 ARRIVAL DATE MA_ 30 ]969

HELIC(ENTRIC CONIC

RL 148,70 LAL ,DO

RIP 108.84 LAP -l.39

RC 82.981GL -5,Z5

PLANE TOCENTRIC CONIC

C3 63.433 VHL 7.965

LNO', AZNTH LNC, TIME

90.00 D 46 1O

90.00 !1 46 39

IDO.DO 2 5 42

100.DO 13 9 49

!10,00 3 9 47

I10,00 14 Z2 13

0ISTANCE Z35,024

LOL 172,24 VL 29,501 GAL -14,41 AZL 91,46 PiCA 108,Z6 SMA 145.10 ECC .24995 INC 1,4609 Vl 29.964

LOP 280.50 VP 39.039 GAP -.33 AZP 89.54 TAL 250,08 TAP 358.33 RCA 108,83 4PO 181.37 V2 34.Bl6

GP 30,19 ZAL 168,60 ZkP 85.85 ETS 359.43 ZAE 149,48 ETE 109.51 ZAC 99,34 ETE 159.2B ELP -85.20

DLA -3.87 RAL 4.27 RA0 6569,2 VEL 13.594 PTH 2.48 VHP 4,814 OPA 30.52 RAP |.45 EC( 2.0440

L-| TIN[ |NJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO (ST TIM INJ E LAT [NJ Z LONG

2_0.72 -23.22 52.29 244,26 106,67 I 25 51 1780.7 -20,72 44,5J
5265.08 26.91 2_7.83 247.45 BO.B4 13 14 25 4665.1 _5,37 229.52

2124,16 -24,59 32,96 243,80 107,55 2 41 6 15E4.2 -21.96 25,15

4996,86 28,33 217,86 247,18 80,03 14 33 6 4396_9 26.66 ZO9.45
1_'23,_3 "28,29 i6,]3 Z42,40 _ 3 4J 51 J525,5 -25,30 8,45

4770.26 32,15 199,78 246,31 77,72 15 41 43 4170.3 30.13 J91,16

DIFFERENTIAL (C_CTION_

T0E -.4822 TR4 -.95_8 TO :.ZU79 _u .311_J

ROE -.2229 RRA .4380 RC3 .3105 FAU ,10242
FOE-1,4293 FRA-1.0916 FC3-1.3978 BSP _421

BOE .5313 B_'A 1.049_ 8C3 .3737 FSP -674

IL,_UNCH DATE MAR 13 I_;_9

HEL|OCENTRIC C_qIC

RL 148.70 LAL .DO
RP 108.86 LAP -I.56

RC 85.328 GL °6.06

PLANE TOC[NTRJC CONIC
C3 6_.187 VHL 7.886

LNO.I A214TH LNCH TINE

gO.DO 0 53 18

gO.DO 11 44 30
IO0.DO Z 12 3_

IOO.DO 13 7 57

110.00 3 15 57

JJO.OO 14 2| Z

DIFFEAHENTIAL O_R_ECTIONS

TO( -.5372 TRA-J.O181 TC3 -,2628 B/KJ .348(]

ROE -.1971 _RA .4Z65 RC3 .3258 FAU ,|0253

FOE-I.4712 FRA°I.0533 F(3-1.4273 B_ 2731

• 32 .57_2 0RA 1,103_ BC3 ,4185 FSP --683

N_0:CCURSE EXECUTION ACCURACY

_T 838.5 _ eOS._J _3 222.5

RRT -.6379 _ -.75(_ RTF .7573

,S_ 1035,9 R23 ,1478 RI3 -.8_31

,%1 949.8 SC_ 413.6 THA 148.55

FLIGHT TIN[ 80.00

DISTANCE Z4|.3_5

CRglTOIETERt4IN_TION ACCLMA(Y

ST 4_3R 186.8 SS 459.7

CRT .4765 CR$ -.7165 CST -.9515

L$A 601,5 MSA 170,4 SSA 20,3

ELI 415.2 EL2 159,7 ALF 14.65

ARRIVAL DATE JUN | 1969

LQ. 172,24 VL 29,433 GAL -14,24 AZL 91,67 HC_ 111,42 S_A
LOP 283,67 VP 38,997 GAP ,17 AZP 89,39 TAL 249,46 TAP

GP 30,99 ZAL 167,93 ZAP go,JJ ET$ l,B_ Z/_ _47,52 ETE

OLA °4,49 RAL 4,89 RAO 65_J,Z V[L 13,848 PTH 2,48 VHP 4,79_ 0PA 30,49 RAP 559.46 ECC 2,0234

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME ,PO CST TIM INJ 2 LAT |NJ 2 LONG

2356,61 -_Z,74 50._ 244,34 107,34 ! 32 35 1756,6 -20.16 42,97

5279.59 _7.06 Z38.89 248,01 8i.34 13 12 30 4679.6 25.59 _30.53

_I01o01 -_4,11 31,41 _43,87 108,_3 2 47 33 1_01,0 -21,39 23,67

5010,4] 28,48 _18,_4 247,75 80,52 14 31 _ 4410,4 26,88 210.40
1002,49 °_7,79 _ 14,90 24_,42 110,76 3 47 39 1302,5 -24,71 7,08

4781.7_ 32,32 _00,64 _46,9"Z 78,20 15 40 44 4181,7 ]0.36 J91,97

NI0-C, CUR_N_ ELOCUTION ACCURACY ORBIT DETEI_MINATION ACCURAC_

S_T 93_._ 5_R 617.4 SG3 LP'_.3 ST 449.5 SR 171.6 SS 453.7

RRT °.671_ I_r -.771_ RTF .7876 C T .4531CRS -.6943 CST °.953_
S(_ 1120,6 1_3 ,154_ RJ3 -,8390 LSA 639.3 MSA 167,7 SSA 20,2

•_1 104_,8 _2 410,3 THA J51,_4 ELl 457.0 EL_ 150.5 ALF .|I.OZ

144.65 ECC ,24744 INC 1.6718 Vl 29.964
.88 RCA 108,86 APO 1_O,43 VZ 34,810

114.91 ZAC 97.63 ETC 160.06 CLP -90.13

L_UNCM DATE MAR 15 J9_9 FLIGHT TINE 82.00 ARRIVAL DATE JUN ] 1969

HELI(XENTRi( CONIC O]_TAN(_£ 247.586

LOL 17_.24 VL 29.400 G4L -14.07 AZL 91.89 H_ 114.57 S_4A

LOP 286.83 VP 38.951 G_P .66 AZP 89.21 TAL 248,76 TAP

GP 31.74 Z4L 167,16 Z4P 94,17 ETS 4.25 ZAE 145.46 ETE

RL 148.70 L4L .00

RP 108.88 LAP -1.7_

RC 87,691GL -6.93

PLAN_TOCENTRI_ CONIC

C3 60.97_ VHL 7.809 OL4

CNr.._ 4ZNTH LNCM TIME L-I TIN[

go.00 1 0 53 2331,7_

go.DO 11 42 25 _294,94

IDO.DO 2 19 49 2077.12

100.DO 13 6 10 5024,77

110.00 3 22 31 I880.81

110,00 14 19 57 479_.8_

DIFFERENTIAL _CTION_

TOE -,5972 TRA-I.0817 TC3 -.3198 _4U .3804

ROE -,1704 RRA ,4122 RC3 .33oJ_ FAU .10185

rOE-l._058 FRA°I.0110 F(3°J.44_I _SP 3067

_0E .6211 _RA 1.157_ _C3 ,4_66 F._P -_S

-5,13 RAL _e58 RA0 6_69,1 VEL 13,503 PTH 2,47 VHP
|NJ LAT INJ LO_ INJ RT A._ INJ AZNTH INJ TIME

-22.25 49,04 244,50 108,01 1 59 45

27,22 259.99 248,64 81.87 13 10 39

-23,59 29,83 244,01 108,91 2 54 26

28.64 219.87 248.40 81.05 14 29 55

-27.26 13.44 24_.51 111.48 3 53 52

3_.48 201,55 247,60 78,7_ 15 39 51

MID-COURSE EXECUTION ACCURAC_

_T 1037.5 SGR 6_4.J ,%3 Z26.6

RRT -.6984 RRF -,786_. RT1r .8107

SG8 1210.8 R23 .1616 R13 °.BSIB

•%1 1140.5 .%2 406.4 THA 153.61

Vl 29.964

V2 34._D4

CLP -94.91

144.16 ECC .24497 INE 1.891B

3.34 REA 108._4 APO 179.48

1|9.62 ZAC 96.07 ETC 160.79

4.795 DPA _O.flO RAP 357.64 £(E 2.0035

PO CST TIM INJ Z L4T INJ Z LONG

1731.7 -19.56 41.38

4694.9 25,81 231.60

1477,1 °20.79 22.15

4424,8 27,10 211.41

1_80.8 -24.09 5.70

4193.8 30.59 192.84

ORBIT OETE/_41N_TION ACCURACY

ST 499,4 SR 155.5 SS 467.B

CRT ,4221CRS -.6646 CST -.9550

LSA 682.0 MSA 164.0 $S4 20.2

ELl 504.1EL_ 139.7 ALF 8.12

L4UNCH DATE MAR 13 |9_9 FLIG_tT TIME 84,00 A_IVAL DATE JUN 5 1969

M[L IC_ENTRI ( C_NIC

RL 148.70 LAL .DO

RP lOS.go LAP -I .88
RC gO.065 GL -7.84

PLAt_TOCENTR|C CONIC

C3 59.797 VHL 7.733

LNO4 AZNTM' LNCH TIN[
90.00 1 9

90.O0 11 40 19

IDO.DO 2 27 37

IDO.DO 13 4 24
110.00 3 29 35

II0.OO 14 18 56

01STANCE _§3,808

LOt. 172,24 VL 29,342 GAL -13,89 421. 92,12 HCA 117,73 .T_A 143,63 ECC .24255 fN( 2.1233 V! 29,96_

LOP 289,99 VP 38,003 GAP l,JJ AZP 89,01 TAL 247,98 TAP 5,71 RCA 108.79 APO 178,47 V2 34.799

GP 3_,48 ZAL I_._0 ZAP 98.00 ETS 6,7_ ZA[ 143,33 ETE 123.68 ZAC 94.69 ETC 161.44 CLP -99.49

OLA -5.80 RAL 6.34 RAO 6569.1VEL 13,459 PTH 2,46 VHP 4,8_0 DPA _0.57 RAP 336.00

L-I TIN[ |NJ |.AT INJ _ INJ RT A_C INJ AZ_ITH INJ TINE PO CST T_M INJ 2 LAT

_03.77 °_1.67 47.34 _44.73 108.68 I 47 27 1705.8 °18.92
5511,40 _7.37 241,17 _49,37 82,44 13 8 50 4711,4 26.04

210_2,23 °23.03 29.|9 244.LP'_ 109.60 3 1 50 1452.2 -20.15
_O40,17 ?.B,BO E_0,99 249,14 81,61 14 28 24 4440,2 27.34

1858,27 -26.69 11.93 242,68 112.20 4 0 33 1258.3 -23.44

4806,90 32,65 Z02,53 248,38 79.27 15 39 3 4206.9 30.83

oIFrE_NTIAL CORRECTIONS

TOE -,6627 TRA-I.1438 TC3 -.378_ BAU ,4132

-.1438 RRA .3_11RC5 .5fl21FAU .100_8

rOE-1.f2_ FRA -.9f_l FC3-1.4518 BSP 3416

8OE .678i 8RA I.L_J_ 8C3 .5169 FSP -699

NIO-COU_SE EXECUTICN ACCURACY

SGT 1144.3 S_ 6_7.7 .T_5 L_5.8

RRT -.7190 _ -.7989 R1T .82_0

1305.2 RZ3 ,1704 R15 -.8616

5_1 124J.7 5_2 402.1 TMA 155,77

ECC 1.984|

INJ Z LONG
39.75

232.75

20.58
212.49

4.28

193.78

ORBIT DETEI_4INAT|_N 4CCURAC_

ST 555.8 5R 139.2 S5 480.9

CRT .3830 CRS -.6272 CST -.9569

LSA 729.1N$A 159,6 SSA 20.!

ELl 556.5 EL2 128,0 ALF 5.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 4. 1968-69_

LAUNCH 0ATE HAR 13 1969

HIEL ICX;EN TR I E CC_I IC

RL 148.70 LAL .00

RP 108.91 LAP -2.03

RC 92.449 GL -8.83

PLANE TOCgNTRI( CONIC

C3 58.658 VHL 7.659

LNC_ A?NTH LN(H TINE

90.00 1 17 48

90.00 I1 38 9

100.00 2 36 3

100.0113 13 Z 35

110,00 3 37 11

FLIGHT TII,_ 86.00 ARRIVAL OATE ION 7 1969

01STANCE Z59.992

LQ. 172.24 VL 29.180 GAL -13.71 A?L 92.37 H(.A 1'_].89 SMA 143.07 EC( .24017 IN( 2.3684 VJ 29.964

LOP 293.15 VP 38.852 GAP 1.55 AZP 88.78 TAL 247.11 TAP B.00 RCA 108.71 APO 177.43 v2 34.795

GP 33.22 ?AL 165.55 ZAP 101.57 ETS 9.23 ZAE 141.19 ETE 127.15 ?AC 93.48 CTC 162.01 CLP-103.87

OLA -8.52 RAL 7.17 RAO 6569.1 VIEL 13.417 PTH 2.45 VMP 4.866 0PA 30.73 RAP 554.55 ECC 1.9654

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO (ST TIM INJ 2 LAT ZNJ 2 LONG

22?8.45 -21.07 45.57 245.04 109.57 ! 55 47 1678.5 -18,23 38.04

5529.34 27.52 242.46 250.19 83.07 13 6 58 4729.3 26.28 234.01

2028.05 -2"_.42 26.48 244.51 110.30 3 9 49 1426.1 -19.46 18.94

5056.97 28.96 222.21 249.98 82.24 14 26 52 4457.0 27.58 215.68

1834.62 -_,07 10.37 242,93 112.94 4 7 46 1234.6 -22.73 2.80
II0.00 14 17 _ 4821.17 52.83

01FFEENTIAL CCR_ECTIONS

TOE -.7334 TRA-1.2052 T(5 -.4379 8AU .4456

ROE -,1177 RRA .3720 RC3 .3622 F_J .09776

FOE-1,5398 FRA -.8871FC5-1.4428 8SP 3755

BOE .7428 8RA 1.2594 Be3 .5683 gSP -690

L4UNO_ 0ATE MAR 15 1969

F_LIOCENTRI( COqIC

RL 148.70 LAL .00
RP 108.92 LAP o2.18

RE 94.840 GL -9,89

PLAf4[T(_,_NTRI( C(_NI(

C3 57.566 _ 7._7

LNO4 AZ_4TH LNCH TIME

_._ I 27 20

90.00 11 55 49

100.00 2 45 II

100,00 13 0 39

110.00 _ 45 27
110,00 14 16 53

DIFFER1ENTIAL C.ORRIECTIONS

TDIE ",8100 TRA-J .2595

RO£ -.0905 RRA ,3474

F08-1.5458 FRA -.8155
80_ ,8151 _RA 1._

TC3 -.4980 8AU .4780

RC3 .3712 FAU .09474

FC3-1.4247 BSP 4116

BC5 .8211FSP -682

203.60 249.27 79.89 15 38 17 4221.2 31.09 194.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCUR4C¢

SGT 1255.7 ,S_ 627,7 SG3 222.9 ST 612,6 SR 122.9 SS 492.3

RRT -.7340 RRr -.8099 RTF .8407 CRT .3341 (R$ -.5804 CST -.9587

SC_ 1402.0 R23 .1811 R15 -.8687 LSA 780.0 MSA 154.7 SSA 19.9

$61 1544.5 .S_2 397.5 TMA 157.78 ELI 614.0 EL2 115.5 ALF 3.97

FLI_T TIME BS.00

OISTANCE 266.141

LCL 172.24 VL 29.214 GAL -15.53 AZL 92.65 i._A 124.04 SMA

LOP 296.51 VP 36.799 GAP 1.96 A2'P 88.53 TAL 246.17 TAP

6P 35.99 ZAL 164.30 ZAP 104.87 ETS 11.79 Z_q[ 139.03 CTE

DLA -7.29 RAL 8.07 RAO 6569.0 VEL 13.376 PTH 2.44 VHP 4.951 OPA 51.O0 RAP 35_.27 EC( 1.9474

L-I TIN[ INJ LAT XNJ LONG _NJ RT AS(. INJ AZNTH INJ TIME PO (5T TIM INJ 2 LAT ZNJ 2 LONG

L_49.4| -20.40 43.70 245.44 If0.08 2 4 50 1649.4 -17.48 36,24

5549,19 27,68 243.89 251.12 85.77 15 4 58 4749.2 26.55 235.41

1_1_.27 -21,76 24.6<) 244.90 111.02 3 16 29 1598.5 -18.71 17.22

5075.56 29.12 225.57 250.g5 82.94 14 25 15 4475,6 27,84 215.0J

1_Dg,58 -25.39 8.74 245.27 113.69 4 15 36 1209.6 -21.97 1.26

4837.01 35.01 204.80 250.27 BO.58 15 37 _0 4257.0 51.56 195.97

NIO-COURSIE E_[CUTION ACCURAC_ ORBIT OETERt41MATION ACCURACY

SGT 1365.4 SGR 62'6.0 _,G3 219,0 ST 676.3 SR 106,1 SS 504.3

RRT -.7457 RRF -.8208 RTF .8505 CRT .2595 CR$ -.5091 CST -.9606

S(_ 1502,1R_3 ,1_J RJ3 -.8744 LSA 836.8 MSA 149.4 $$A 19.7

S6J 1449.8 SG2 39_.8 THA 159,56 ELI 676.9 EL2 102.4 ALF 2.39

ARRIVAL OAT[ JUN 9 1969

142.48 [CO .25784 IN( 2.6302 VI 22.964

10.22 RCA 108.59 APO 176.36 V2 34.79l

130.10 ZAC 92.44 ETC 162.49 CLP-JOS.O3

L_UNCM 04TE NAR 13 1969 FLIGHT TIN[ _.00 ARRIV4L [34TE ION 11 |969

HELIC(ENTRI( CONIC OISTAN(E 27Z.258

RL 148.70 LAL .{)(3 LOL 172.24 VL 29.146 GAL -15.55 AIL 92.91 H_A 127.20 .S_4A

RP 108.9_ LAP -2.32 LOP 299.47 VP 38.745 GAP 2.55 A_P 88._1TAL 245.17 TAP

RC 97.236 GL -11.05 GP 34.81 7AL 165.15 ZAP 107.88 ET5 14.40 ZAE 156.90 ET[
PLAN_TC(ENTR|C CONIC

C3 56.534 VML 7.519 0LA -8,12 RAL

LNO'I AZNTM LN(H TINE L-I TINE

90.00 I 37 46 2218.24
gO.O0 11 55 14 5_7|.47

i00.00 2 55 i1 1_.49

IOO.OO 12 58 30 5096.45

110.(30 3 54 28 1782.86

110.{30 14 15 42 4854.86

DIFFERENTIAL CCIR_IECTIONS

TOE -.8932 TRA-1.3115 T(_ -.5582 8AU .50_

RO£ -.O626 RRA .3200 RE3 .5789 FAU .09120

F0[-1.5458 FRA -.739_ FC5-1.39"68 _.SP 4486

BOC .8954 BRA 1,3500 8C3 .6746 FSP -671

141.8T ICe .23555 INC 2.9123 Vl 29.964
12.57 RCA 108.45 _PO 17_.28 v2 34.788

132,58 ?4C 91.57 ETC 162.87 (LP-llI.96

tAUN_ DATIr NAR 13, 1969

HELIOCENTRIC C..CNIC

RL 148.70 LAL .00

RP 108.94 LAP -2.45

RC 99.636 GL -12.31

PL_NETO_ENTRIC CONIC

C5 55.575 VHL 7.455 OLA

LN'Oq A2"MTH LN(H TIME L-I TI_ INJ LAT
90.00 1 49 16 2184.46 -18,85

90.00 11 30 17 5596.83 27.98
100.00 3 6 12 1936.28 -20.19

_00.00 12 56 2 5120.2_ 29.45

110.O0 4 4 24 1754.07 -23,83

110.OO 14 14 20 4875.23 35.40
DIFFERENTIAL CCRI_ECTION$

TDE -.9830 TRA-I._79 TC5 -.6|72 _AU .5405

ROE -.0346 K_eA .2889 RC3 .3844 FAU .08704

FOC-1.5382 FRA -.6577 F(3-1.5560 _ 4834

BOC .9836 _RA 1._3 8C3 ,7271FSP -649

9.05 RAO 6569.0 VEL 15.338 PTM 2.44 VMP 5.015 OPA 31.41 RAP 352.15 [C( 1.9304

|NJ LAT INJ LONG INJ RT 45( INJ A_ITH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

-19.86 41.71 245.94 110.80 2 14 44 1618.2 -16.65 34.33

27.85 245,50 252.18 87.57 13 2 45 4771.5 26.79 236.99
-21.02 _Z.78 245.38 111.76 3 27 59 1568.5 -17.88 15.40

29.29 225.10 252.01 83.73 14 25 26 4496.5 28.11 216.50

-24.65 7.0_ 245.69 114.47 4 24 11 !182.9 -21.14 359.63

33,EO 206.16 251.41 81.36 15 36 37 4254.9 31.65 197.28

HID-COURSe[ EY_CUTION ACCURACY ORBIT OETERt4INATION ACCURACY

SGT 1478.9 _ 6LP'Z.5 S_3 215.8 ST 745.4 SR 89.6 SS 516.4

RRT -.7543 RRF -,8314 RTF .85_0 (RT .1448 (RS -.3980 CST -.9624

.S_ 1_4.5 R_5 ,2068 RI3 -,8787 LSA 899.6 N$A 144.0 SSA 19.4

SGI 1556.9 SG2 388.2 TMA 161.17 ELl 745.5 CL2 88.7 _LF J .0|

FLIGHT TIM[ 92.00 ARRIVAL DATE JUN 13 1969

OISTAN(E 278._5

LOt. 172.24 VL 29.074 GAL -15.15 A?L 95.22 N(A 130.35 S_A 141.24 ECC .23331 IN_ 3.2188 vJ 29.964
LOP 302.84 VP 38.689 GAP 2.72 A2'P 87.91 TAL 244.10 TAP 14.45 RCA 108.29 APO 174.19 v2 54.786

GP 55,71ZAL 161.85 ZAP 110.60 ET5 17.09 ZAE 154.79 ETE 134.66 Z_C 90.86 ETC 163.15 CLP-115,68

-9.04 RAL 10.15 RAO 6569.0 VlEL 15.302 PTH 2,45 VHP 5,117 0PA 31.96 RAP 351.17 ECC 1.9146

INJ LONG INJ RT AS('. INJ AZMTH INJ TIME PO _ST TIM INJ 2 LAT INJ 2 LONG

39.58 246.55 111.55 2 25 41 1584.5 -15.73 32.27

247.34 253.58 85.48 13 O 14 4796.8 27.06 238.80
20,75 245.97 112.52 3 38 28 1536.3 -16,96 13.44

226.85 253,24 84.65 14 21 22 4520.2 28.40 218_21
5.19 244.23 115.27 4 55 38 1154.1 -20.22 357.90

207.72 252.71 82.26 15 35 35 4275.2 31.97 198.78

NI0-COURS_E EXECUTION ACCURAC_ ORBIT 0£TERt4INATION ACCUR*C¢
S_T 1592.0 _ 618.3 SG3 207,1 ST 819,8 _ 74.5 SS 527.7

RRT -.7593 RRF -.8410 RTF .8655 CRT -.0291 CR5 -.2251 CST -.9642

tKdg 1707.1R_3 .2225 R15 -.8815 LSA 967.8 M$A 138.7 SSA 18.9

SGJ 16(15.4 S_2 383.8 TMA 162.67 ELI 819.8 EL2 74.5 ALF J79.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL 4 1968-69J

LAUNCH DATE MAR J3 1969 FLIGHT TIM( 9A.DD ARRIVAL DATE JUN J5 J969

HELIOEENTRI( CONIC OISTANEE 284,398

RL |48.70 LAL .00 LOL 172.24 VL 29.00! GkL -12,96 ATL 93,56 _A 133.50 S_4A J40,60 ECC .231J2 INC 3.5554 VI 29,964

RP !08.94 LAP -2.58 LOP 305.60 VP _8.633 GAP 3.07 AZP 87.5_ TAL 242.98 TAP 16.48 RCA 108.10 APO 173,10 v2 34.784

RC |O2.O3_ GL -|3.7| GP 56.1_ _AL |_.45 tAP ||5.02 CTS 19.89 ZAC 132.70 _T_ 136.38 ZAC 90,_7 (_TC |65.34 CLP-119.EO

PLANE TOCENTRIC CONIC

(3 54,7J2 VHL 7,397 OLE -10,06 REL It,30 RED 6569,0 VEL J3°269 PTH 2,42 VHp 5,239 DPA 32.72 RAP 350.29 !CO J .9004

LNCH AZMTH LNCH TIME L-! TII4E IN! LAT IN! LONG IN! RT ASC IN! A_4TH IN! T[14E PO (ST TtM IN! 2 LAT tNJ 2 LONe

90,00 2 2 6 2147,49 -17,89 37,28 247,31 t|2.33 2 37 53 1547.5 -14.70 _0,05

90,00 11 26 49 5426,t0 28,12 249,47 254.77 86,54 12 57 15 4826.1 27.35 240,89

!00.00 3 18 28 !gOt,i! -19,26 ]8,55 246,70 ||3,31 3 50 9 !}0J.! -15.94 11.33

!00.00 !2 53 8 5147,7| 29.61 Z28.88 _54.65 85.69 |4 18 55 4547.7 26.?0 220.20

1!O,O0 4 |5 24 !722,79 -22,90 3,23 244,90 J!6,J0 4 44 7 1122.8 -19,2! 356,04

1!0,130 14 I2 40 4898.79 3_,60 209,53 254,20 83,3t J5 34 J9 429,9,8 32.3J L_30,53

OIFFER1ENTtAL.CC_I[CTtCNS MI0-(.OL_51[ E_ECUTION ACCURACY CReI T D£TERNINATION 4CCUR4CV
TOE-I ,0820 TRA-I .3990 TC3 _.6754 8AU .5702 SGT 1706,4 SGR 609,8 S(;3 200,0 ST go! .3 SR 62.8 SS 540.6

ROE -.0047 RRA .2556 RC3 .3_92 FAU ,08268 RRT -.7625 RRIr -.83|! RW .8676 CRT -.3071 CRS .0655 CST -.9661

FOE-I .53OO FRA -.5768 F(3-|,_O83 8SP 5205 _ 18J2,1 R_3 ,E392 R!3 -,8839 LSA !044,2 HSA 133.8 SSA J8.3

BOE !.0820 BRA !,422| 8C3 ,7795 FSP -630 S_t |77|,8 .%_ .380,0 THA |64.00 ELI 90!.5 EL2 59.8 ALF !78.77

LAUNCH DATE MAR 13 1_9 FLI_T TINE 96.00 ARRIVAL 0ATE JUN 17 1969

P_L IO(ENTRIC CCNIC

RL 148.70 LAL .00
RP !08.95 LAP -2,70

RC |04.44| GL -J5.26
PLANE TOCENTRI C CONIC

C3 53.976 V_ 7.347

LNCH A2_4TH LNCH TIME

go.00 2 46 31

90.00 !! 22 39

100.00 3 3Z 14

IOO.OO 12 49 37

110,(30 4 E7 44

110,00 !4 t0

0 _FFERIENTI4L CORReCTiONS

TOIE-|.1917 TRA-t.4_,34 TC3 o.7317 8AU .5991

ROE ,02r_ F_IE .2!93 RC3 .3_4 FAU ,07804

FOE-1.5203 FRA -.4957 rc3-|,2516 8SP 5583

_OE I ,1920 BRA i.4_K)! 8(::3 .8_03 FSP -608

0t STANCE Z90,426

LOL 172.24 VL f8.9f5 GAL -J2.75 A2'L 93.93 HCa 1_6,65 S_A
LOP ]108.96 VP 38,573 GAP 3,41 AZP 87,14 TAL 241,80 TAP

GP 37,88 21¢ _58.85 ZAP JJS,JJ ETS _,80 2._J_ J_O.6J £T_

139,95 ECC ,22899 tNC 3,9292 V! 29.964
18.45 RCA 107.90 APO 172.00 V2 34,783

137,79 ZEC 89.79 ETC 363.45 (LP-!22.52

DLA -It,J9 REL 12,58 RAO 6569,0 VIEL 13,241 PTH

L-I TINE IN! LAT

2J06.58 -16,81

_4_O.32 _8.24
1862,31 -18.20

5179.82 29.75

1668.51 -21.86

49_8,_8 33._0

2,42 VHp 5,382 OPA 33,66 RAP 349,47 ECC 1.8883

IN! _ IN! RT A_ tNJ A214TH IN! TIN! PO CST TIM IN! 2 LAT IN! 2 LONG

34,76 248,23 113,13 2 51 38 1506.6 -13.54 27,61

25J.97 256,36 87.78 !2 53 39 4860.3 27.63 243.35

_6.I6 247,_O 114.13 4 3 16 |262.3 -!4.78 9.03
_51._ 236.28 86,93 14 15 37 4579,8 29.01 222.53

_,lt 245,73 116,96 4 55 52 1088,5 -18.07 354.03

211.f_ 235.93 84.56 15 32 43 4326.4 32.68 202.60

MI0-O3UR_ E_CUT_ON _CCURAC_ GRafT 0ET_R_4_N_T_ON ACCURAC_

S_T 18_1.6 _ 602.8 S(,3 192.1 ST 990.8 SR 58.9 SS 554.6
RRT -,7632 RRF -,8_JO RTF .87J1 CRT -,6483 CRS .4538 CST -,968_

1918.7 R_3 ,2572 R13 -.8860 LSA 1129,4 NSA 129,5 SSA 17.4

S_I 1881.3 5G2 377.1 THA 165.22 ELI 991.5 EL2 44.8 4LF 177.79

L_UN(H 0ATE N_ 13 1969 FLIGHT Ttt4[. 98.D0 ARRIVAL DATE tUN J9 1969

HELIOCENTRIC CCN|C 0IST4N_[ 296,428

RL 148.70 LAL ,(30 LOL 172.24 VL 28,848 G4L -12,54 AZL 94.35 h_A !39.80 S_A

RP 108.95 LAP -2,81 LOP 312.12 VP 38,5!I GAP 3.73 A_P 86,68 T4L _40.57 TAP

RC 106.844 GL -16.99 GP 39.21 Z4L 157.08 _AP 116.86 ETS 25.85 _AE 128.49 ErE

PLAN_TOCENTRIC CONIC

C3 53,408 VHL 7,308 DLE -12,48 RAL J4,[_ RED 651_,9 VI_L J3,220 PTH 2,41 VHP

LNCH AZNTH LN_H TIt4E L-I TtNE IN! LAT IN! LONG tNJ RT A_ IN! AZ14TH

go.O0 2 32 57 go60.79 -15.56 31.97 249.58 113.96
90.00 1! l? 31 5500.87 28.3l 254.93 258.21 89.27

100,00 3 47 53 1819,04 -16,97 13,53 248,7t 114,98

100.00 J2 45 l? 5217,85 _9.85 234,08 258.17 88.41

110.00 4 41 40 1650,6(] -20,67 558,8t 246,77 117,85
I10.00 14 7 f19 4959.06 53.9_ 2J4,19 257,94 86,05

OIFF[RI[NTIAL C_RIECTION$ NI0-OOURS/[ £_(UTtCN ACCURACY

SGT 1935.3 SGR 593.8 SC.3 !83.2

RRT -.7602 _ -.8700 RTF .8737

St,6 2024.3 _3 .2766 RI5 -.8873

S(;t J9e9.2 S_ 37_.4 T_A 166.38

TOE-I.3134 TRA-!.4_8 TC3 -.7840 8AU .6261

ROE .0589 _A .1785 RC3 .3930 FAU .07299

rOE-l.flO6I FRA -.4115 FC3-|.1851 8SP 5935

J,5|47 _A !.46_7 _(5 .8769 FSP -578

139.30 [CO .22692 INC 4.3491Vl 29.964

20,37 RCA 107,69 APO 170.90 V2 34,783
1._.93 ZAC _9.38 _TC 163.48 CLP-IZS.68

5,548 DPE 54,BJ RAP 348.67 £CC J.8790

[NJ T|la_ PO CST TIN IN! 2 L4T IN! 2 LONG

3 7 17 1460._ -]2.20 24,91

12 49 12 4900.9 27.91 246,29
4 le 12 1219,0 -13.46 6,50

14 12 14 4617.9 29.3! 225.3Z

5 9 10 10_O,6 -16.78 351.94

15 30 58 4359.1 33.06 205.07

C_StT DET_RHINAT[ON ACCURAC_

ST 1088.5 SR 65.4 SS 568,6

CRT -.8882 CRS .7691CST -.9701

LSA 1_23.2 MSA 126,2 SSA 16.3
ELI !O90.1 EL2 30_0 _LF !76.94

LAUNCH 0ATE MAR 13 1969 FLIGHT TIME 1(30.00 ARRIVAL OAT[ tUN 21 1969

HELIC(ENTRI( CONIC 0ISTAN(E 302.406

RL 148.70 LAL .OO LCL I/!.E4 VL _8.769 GAL -I2.3_ _ZL 94.83 HOt 142.95 S_A 158.64 £CC .2249[] IN( 4.8275 V! 29.964

RP !O8,94 LEP -2,91 LOP 315,_9 VP 38,439 GAP 4,03 421= 86,14 TAL 239,29 TAP 22.24 RCA 107,46 APO 169.82 V2 34.784

RE J09,246 GL -J8,9fl GP 40,76 tEL J53,J0 tAP JJ8,26 ETS 29,08 Z_ J26,55 ETE J_9,85 ZA( 89.01 £TC J63,45 CLP-128.69
PLANETOCENTRtC CONIC

C3 55.069 VHL 7.285 OLA *13.94 RAL 1_.57 RAO 63_8.9 VI[L 13.207 PTH 2.41 VHP 5.744 0PA 36.213 REP 347.82 ECC |.8734
LNQ4 A214TH LNCH TD.I[ L-t TII_ JNJ LAT ZNJ LO_ tNJ RT Af._ _NJ EZ14TH IN! TIME PO CST TtM tNJ 2 LAT tNJ 2 LONG

90.00 2 51 35 2008.89 -t4.J| ;_8.86 2_0.80 114.8t 3 25 24 i408,9 -10,64 21._9

90.00 21 tI 6 3_49._t _8.30 238._0 L_oO.37 91.06 12 45 36 4949.6 E8,15 249.83

100.00 4 5 53 !770.24 -t_,55 10,6| 2_0,I0 1!5,86 4 35 25 1170.2 -11.94 3.67

tO0.OO 12 59 49 5263.50 _J,89 237.4? 260.39 90.20 14 7 33 4663.5 29,60 228.68

II0.00 4 57 36 1608.26 -19,5! 356._9 _48,06 1J8.77 5 24 24 1008.3 -15.32 349.4_

llO.O0 14 4 36 499_.23 34.12 211._4 L_0.3J 87.85 15 27 54 4598.2 33.45 208.07

OIFFERt[NTIAL CC_RI_CTION_ H_0"COJR_ _CUTION ACCURACY ORBIT DETERMINATION ACCURACY

T02-1.4329 TRE-I.4757 TC3 -.832! 8EU .6324 _GT 20_0.9 SGR 585.4 S_3 175.9 ST 1198.3 SR 82.3 $S 585.2

ROE .0935 RRE ,J345 RC5 ,_913 FEU ,06785 RRT -,7345 RRF -,8786 RTF ,8765 CRT -,9777 CR5 .9267 CST -.9723
FOE-l.494fl FRA -.5312 FC3-_,1066 8SP 6314 S_ 2J32,7 R_3 ,2959 R13 -,8890 LS4 13_0.2 MSA 124.0 SSA i5.0

80E !.4559 BRA J.4818 8(3 .9196 FSP -532 ,f_1 2099.4 $62 375.3 THA 167.44 ELI J20!.0 EL2 17,2 ALF J76.16
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JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL 4, 1968-69

LAUNCH OAT[ MAR 13 1969 FLIGHT Till[ 102.00 ARRIVAL DATE JUN 23 1969

HELIOCENTRIC CONIC

RL 148.70 LAL .00

RP 108,94 LAP -3.00

RE 111.645 GL -21.17
PLANETOCENTRZC CONIC

LNCH AZNTH LN_H TIN[
90.00 3 J4 13

90.00 II 2 53

10(3.OO 4 26 57

100.00 12 32 50
110.00 5 16 5

110.00 I4 0 1|

0ISTANCE 308.360

LEE 172.24 VL 28.690 GAL -12.I0 AlL 95.38 HEA 146.09 S_4A 137.98 EEC .22295

LOP 318.45 VP 38.401 GAP 4,32 AZP 85,53"TAL 237.97 TAP 24.06 REA 107.22

GP 42.56 ZXL 152.85 ZAP 119.27 ETS 32.51 ZAE 124.08 ETE 140.58 ZAC 88.64

INC 5.3811

aPO 168,74

£TE 163.37

DLA -15.62 RAL 17.34 RAO 6568.9 VEL 13.206 PTH 2.41 VHP 5.977 OPa 37.85 RAP 346.86

L-I TIN[ INJ LaT INJ LONG |NJ RT AS_ INJ aZNTH INJ TINE PO CST TIN INJ 2 LAT

1949.14 -12.37 25.33 252.61 115.68 3 46 42 1349.1 -8.8!

5609.16 28.15 261.85 262,91 93.23 12 36 23 5009.2 28.30

1714.42 -13.86 7.32 251.86 1J6.75 4 55 32 1114.4 -10.16

5319.1l 29.81 241.60 263.00 92._7 14 ] 29 4719.l 29.82

J560.53 -17.72 353.50 249.71 119.72 5 42 6 960.5 -13.63

5045.77 34.18 220.95 263.11 90.0a 15 24 17 4445.6 33.81

vl 29.964

v2 34.785

ELP-131.59

£CC 1,8730

INJ 2 LONG

18.46

254.18

,49

232.80

346.77

211.73'

DIFFERENTIAL CORRECTIONS MI0-(.OUR,_E E_ECUTION aCCURACY CRBIT DETERMINATION ACCURACY

TO1[-1.6140 TRA-l.4809 TC3 -.8729 8._J .6770 ,IT 2166.1S/,,R 576.3 ,%3 164.1 ST I321.I SR 105._ 55 603.5

ROE .1297 RRA ,0849 RE3 .3865 FAU .06244 RRT -.7443 RRF -._5_ RTr .8794 CRT -.9884 CRS .9816 CST -.9747

FOE-I.4823 FRA -.2519 FC3-1.0191B,SP 6692 Sr_ L_'241.4 R23 .3148 R|3 -.8909 LSa 1450.9 HSa 123.3 SSa 13.5

BOE 1.6192 _A 1,4833 BE3 °9546 FSP -522 SGI L_'Z09.4 8G2 37r.3 THA 168.46 ELI |325,2 EL2 16.0 aLF 175.49

LAUNCH DATE NAR 13 1969 FLIGHT TINE |04.00 ARRIVAL OATE JUN 25 1969

P_LI_ENTRI( CONIC

RL 148.70 LaL .00

RP 108.93 LAP -3.08

RE 1|4,04_ GL -23.73

PLANETOC_NTR_C CONIC

C3 33.476 VI-R. 7.313
LNCH a2'NTH LNO_ TINE

90.00 3 40 59

90.00 l0 52 5

iOO.OO 4 52 6

I00.00 12 23 39

110.OO 5 37 53

110.00 13 54 21

0ISTANCE 314.292
LCL 172.24 VL 28.609 GAL -11.87 AP,. 96.03 I'_ I49.23 SMA 137.32 ECC .22107 INC 6.0333

LOP 321.61 VP 38.343 GAP 4.59 AZP 84.81 TAL 236.60 TAP 25.84 RCA J06,96 aPO 167.68

GP 44,_ ZAL 150.28 ZAP 119,84 ET8 36.18 ZAE 121,69 ETE I41.19 ZAC 8H.20 £TC 163.27

OLA -17.56 RAt. 19.34 RAO 6588,9 VEL 13.223 PTH 2.42 VHP 6.258 0PA 39.77 RAP 345.67 ECC 1.8_01

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TJI_ PO CST TIN INJ 2 LaT INJ 2 LONG

1878.9_ -10.27 21.25 254.95 116.54 4 12 18 1279.0 -6.62 14.47

5883,33 27.74 2_.23 265.90 95.g0 12 26 48 5083.3 28.27 259.61

1649.50 -11.P4 3.56 254.13 117.65 5 19 35 1049.5 -8.05 356.83

5388,03 L_3.50 246.?0 _66.09 95.04 13 53 27 4788.0 29.89 237.92
1_06,04 -1_.85 350.5_ 251.82 120.69 6 2 59 906.0 -1J.66 343.78

5104.24 _4.09 225.52 266.46 92.74 15 19 26 4504.2 34.09 216.27

CRSIT DETERt4INATION ACCURACY
ST 1459.3 SR 131.0 SS 622.4

CRT -.9757 CR_ ,9957 CST -.9771

LSA 1587.0 M$A 124.1 SSa JI.B

_LI 1464.8 EL2 28.6 ALF 174.99

DIFFERENTIAL CORRECTIO4S

T0£-1._O34 T_A-1.4706 TC3 -.g023 _AU .6987

R0( .1656 Rf,rA .0278 RE3 .3756 FAU .05670

¥0E-1.4673 FRA -.17_1 FC3 -.91_0 8_P 7040

BOE 1.8109 _RA 1.4708 8(3 .9773 FS_ -486

NIOoCOURSIE EXECUTION ACCURACY

SGT L_'_BO.O SGR 564.9 SG3 153.2

RRT -.7267 _ -.8884 R1T .8823

2348.9 R_3 .3329 RI3 -.8929

SGJ 2317.7 SG_ 381,8 THA 169.51

VJ 29.964

v2 34.787

CLP-134.42

L4UN_H 04T£ N4R 13 1_9 FLIGHT TINE 106.00 4RRIWL DATE JUN 77 1969

H_LIOCENTRI( CONIC

RL |_.TO LAL .00

RP 108.93 LAP -3.16

RC 116.43_ GL -26.68

PLANE T(_ENTRIC CONIC
C3 54.571 VHL 7.387

LNO-I AZNTH LN_H TIN[

90.OO 4 14 7

90,00 10 37 19
100.00 5 22 53

100.OO 12 IJ 14
110.00 6 4 6

110.00 13 46 _0

DIFFERENTIAL CCRRECTIONS

TOE-Z.0342 TRA-I .44_O TC3 ".9J 73 8AU .7185

ROE .2017 RRA -.0372 RE3 .3583 r_U .05083

rOE-l.4548 FRa -.0974 FC3 -.8064 BSP 7424

_OE Z.0442 BRA 1.4433 8C3 ._848 r,_ ° -4fl2

DISTANCE 320,202

LOL 172.24 VL 28,528 GAL -11.63 AZL 96.82 NCa 152.37 S_a 136.67 ECC .219?6 INC 6.8179 Vl ?9.964
LOP 324.78 VP 38.285 GAP 4.86 4ZP 83.95 TaL 235.20 TaP 27.57 RE4 106.70 4P_ 166.63 v2 34.790

GP 47,18 Z_L 147.32 ZAP 119.94 ET5 40.13 ZaE 119.10 ET[ 141.7_ ZaC 87.63 ETC 163.21 CLP-137.25

0LA -19.82 RaL 21.64 RAD 6569.0 V[L 13.264 PTH 2.42 VHP 6.606 0Pa 41 .99 RAP 344.1_ EEC 1.8981

L-I T|ME INJ LaT INJ LONG INJ RT A$_ INJ A_Pt4TH |NJ TINE PC) CST TIM INJ _ LAT INJ _ LONG

1794,10 -7.6_ 16.39 258.04 117.35 4 44 1 1194,1 -3.92 9.69

5778.21 26.89 275,05 269.40 99.21 12 13 37 fl178.2 27.89 266.52

1572.19 -9.36 359.16 257.12 i18.52 3 49 5 972.2 -5.48 , 352.52
5475.35 Z8.81 253.10 269.74 98.34 13 42 29 4875.3 29.66 244.40

1443.01 -13,63 346.84 254.60 121.r_ 6 28 9 .843.0 -9.34 340.37
5177.30 33.70 231.19 270.46 _.08 15 12 47 4577.3 34.18 221.98

NIO-COJRSE EXECUTION ACCURAE_ ORBIT OETE_|N_TION aCCURaCY

sr.,T 2396.1 _ 552.8 SG3 141.9 ST 1_18.1 S_' 157.5 SS 644.5

RRT -.7004 _ -.8860 RTF .8867 CRT -,9§81 CR$ .9944 CST -.9798

S_ 2459.0 _3 .3476 R13 -.8963 LS4 1744.3 MSa 126.3 SSa 10.0

•_vJ 2428.0 SG2 389.4 THA 170.58 ELl 1625.2 EL2 44.9 ALF 174.67

LAUNCH 04TE NaR 13 1969 FLIGHT TINE 108.00 ARRIVAL C4TE JUN 29 1969

HELIC(ENTRIC CONIC

RL 148.70 LAL .(30

RP 108.91 LAP -3._

RC 118.823 GL. -30.12
PLAN[ TC(EN TRIC CCNIC

C3 36.686 VHL 7.529 OLA -LPZ.44 RAL.

LNO'I 42'NTH LN(J-I TIE L-I T|I_ INJ L/IT

gO.00 4 57 7 1686.20 °4.23

90.00 lO 15 49 616.80 25.20

100.(30 6 2 3 1476.63 -6.21
JOO.OO lI 33 34 5589.64 _7.40

110.00 6 36 _8 1368,70 -10.94

110.00 13 35 38 5270.33 32.81

DIFFERENTIAL _CTION_

T_-2.3224 TR4-I .3905 TC3 -.9106 BAU .7343
ROE .2324 RRA -.|144 RC3 .3310 F_U ,04472

FOE-l.4419 FRa -.OL_O FC3 -.6829 B_° 7813

BOE Z.3340 _Ra i.3952 BE3 .9689 FSP -415

OIST_NCE 326.090

LOL 172.24 VL 28.447 GAL -11.38 AZL 97.79 HC_ 155.51 S_a 136.02 ECC .21751 INC 7.7862 vt 29.964

LOP 327.95 VP 38.2_7 GAP 5.11 A2'P 82.91 TAL 233.75 TAP 29.26 RCa 106.43 aPO 165.60 v2 34,794
GP 50,11 ZaL 143._ ZAP |19._O ET$ 44.42 Z_ 116.22 [TE 142,33 ZaC 86.85 ETC 163.27 CLP-140.16

24.34 RAO 656_.0 V[L J3.343 PTH 2.44 VHP 7.050 OPA 44.50 RAP 342.01 £CC 1.9329

ZNJ LONG INJ RT A,_ INJ AZNTH INJ T_k_ PO CST TEN INJ 2 LaT INJ 2 LONG

10.30 262.28 118.03 5 25 13 1086.2 -._ 3.66

306.0_ 273.43 103.36 10 26 6 16.8 26.79 297.71

353,8J 261.19 119.30 6 26 39 876.6 -2.26 347.25

261.30 E73._ 102.43 13 26 44 4989.6 28.84 252.79

342.77 258.33 122.59 6 59 17 768.7 -6.56 336.41
2_k_.30 275.24 100.19 15 3 28 4670,3 33.86 229,22

NIO-COUR_ E_CUTION ACCURAC_ CR_IT DETERNINATION aCCURACY

_T 2_12.9 8GR 5_7.2 _G3 129.9 ST 18OO.9 SR 179.7 SS 668.6

RRT -.6580 R_F -.8721RTF .8927 (RT -.9377 CR6 .9851EST -.9827

SG_ 2569.7 R23 .3577 RI3 °.9011 LS4 1925.0 HSa 129.8 SSa 8.Z

,_1 2_58._._,2 400.4 THA 171.79 ELI 1808.8 EL2 62.2 aLF 174.65

2229



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL 4, 1968-691

i LAUN(H DATE MAR 13 1969

H[L I(Z_ENTRIC CONIC

RL 148.70 LAL .00

RP 108.90 LAP -3.77

RC 121.206 GL -34.14

PLANE TC_ENTR I(T CONIC

C3 60.449 VHL 7.775

LNCH AZMTH LNCH TIME

90.00 5 58 48

90.00 9 39 52

I00.00 6 55 23

100.00 11 25 59

110.00 7 17 53

110.00 13 19 57

FLIGHT TIME 110,00 ARRIVAL DATE JUL 1 1969

DISTANCE 331.955

LOL 172.24 VL 28.365 GAL -11.13 AZL 99.02 H(A 158,63 5MA

LOP 331.12 vP 38.170 GAP 5.34 AZP 81.59 TAL ?32.28 TAP

GP 53.58 7AL 139.84 TAP 118.44 ETS 49.17 ZAE 112.96 ETE

135,37 Ed( .21582 INC 9,0J09 Vl 29.964

10,91RCA 106.16 APO 164.59 v2 34,798

143.16 74C 85,75 ETC 163.62 CLP-143.33

CLA -25.50 RAL 21,56 RA0 6569.1 VEL 13.484 PTH 2.46 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

1531.72 .74 |,67 ?68.47 118.31 6 24 L-'O

807.69 ?1.70 318.51 777,68 108.66 9 53 15

1349.04 -1.97 346.77 266.99 119.84 7 17 52
5748.65 ?4.59 777.77 278.71 107.55 13 l 48

127H.40 -7.59 337.92 ?63.49 123.43 7 39 12

5392.05 30.98 747.31 260.83 105.23 14 49 49
MI0-CO_,_W[ EXECUTION ACCURACY

`%T 2677.? 5g_ 514.6 ,%3 116.9

RRT -.5634 RRF -.6329 RTF .9008

`%8 7677.! R"g3 .3618 R13 -.9076

,%1 ?644.7 ,%? 415.2 THA 173.32

DIFFERENTIAL CCRR[CTION5

TDE-2.6974 TRA-I.2999 TC3 -.8721 8AU .7476

ROE .2458 RRA -.?093 RE3 .2896 FAU .03875

FOE-I.4266 FRA .0436 FE3 -.5476 8SP 6150

BOE 2.7036 BRA 1.3166 8C3 .9189 FSP -371

7.635 OPA 47.28 RAP 339.05 ECC 1.9948

PO CST TIN INJ 2 LAT INJ 2 LC%NG

931.7 4.52 355,03

?02.7 24,04 310.62

749.0 2.06 340.25

5148.6 26,76 264.15

678.4 -3.14 331.66

4792_0 32.75 238.54
ORBIT DETERMINATION ACCURACY

ST 2{)09.9 58 186.7 S5 693.7

CRT -.9058 CR$ .9639 CST -.9857

LSA 2130.4 MSA 134.4 SSA 6.6

ELI L:_317.? EL2 79.7 ALF 175.13

LAONCH 0ATE MAR 13 1969 FLIGHT TIME 112.00 ARRIVAL DATE JUL 3 1969

HELIOCENTRIC CONIC OISTANC£ 337.793
RL 148.70 LAL .00 LCL 172.24 VL 28.784 GAL -10.66 AZL 100.65 HCA 161.75 SMA I34,74 ECC .?142_ INC10.6514 Vl 29.96A

RP 108.89 LAP -3.3? LOP 334.28 VP _8.114 GAP 5.57 A5P 79.87 T_L 230.76 TAP 37.51 R(A 1(_.68 APO 163.60 v2 34.803

RE IZ3.581GL -_.83 GP 57.66 ZAL 135.07 ZAP ||6.68 ETS 54.61 _AE 109.18 ETE 144.55 2AE _4,19 £TC 164.57 CLP-147.O8

PLANET(XENTRIC CONIC

C3 67.058 VHL B.189 0LA -?9.0? RAL 31.57 RA0 6_69,3 VEL |3,776 PTH ?.51 VHP 8,444 0PA 50.24 RAP 334.77 ECE 2.1036
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,5_ _NJ AZMTH INJ TIM([ PO CST T_M INJ ? LAT INJ 2 LONG

83.38 7 10 II 1369.96 11.68 355,61 279.62 116.75 7 33 1 770.0 I5.18 348.63

96.62 9 0 6 1014.45 11.70 3?9.55 279.63 116.75 9 17 0 414.5 15.19 322.57

10(9.00 8 ?5 50 1174.56 5.67 334.43 276.36 119.40 6 44 35 5?4.6 9.54 397.78

100.00 10 27 8 735.09 17.84 311.94 267.67 114.39 10 39 23 135.1 E0.99 304.55

llO.O0 8 14 IO 1161._7 -3,15 331.76 ?70.94 174,06 8 33 31 561.3 1.34 325.55

I10.00 12 55 17 5559.18 ?7.40 ?58.99 287.08 111.29 14 27 56 4959.2 30.03 250.80

0IFFER[NTI_L CORRt[CTION$ MI0-O3&_5_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
TOE-3,1910 TRA-I.1550 TC3 -.7938 _AU .7414 ,%T _743.9 _ 465.1 ,%3 103._ ST 2250,1 5R J70.6 SS 722.6

ROE .Zl60 RRA -.3767 RE3 .23L_0 FAU .03167 RRT -.4434 _ -.7335 RTF .9130 CRT -.8236 CRS .8987 CST -.9889

FOE-J.4148 FRA .1068 FC3 -.4066 8SP 65_ ,%8 E766.4 R'_3 .3550 R13 -.9176 LSA ?365.3 MSA 139.4 SSA 5.1

80£ 3.1983 6RA I .2001 6C3 .8770 FSP -379 ,%1 2757.5 ,%2 433.5 THA 175.40 ELI 2754.5 EL2 96.5 ALF 176.42

LAUNCH DATE MAR 13 1969 FLIGHT TIME I14.00 ARRIVAL DATE JUL 5 J969

HELIOCENTRIC CONIC DISTANCE 343.599

RL 148.70 L4L .00 LL"N. 172.24 VL ?8.202 GAL -10.59 AZL 102.93 H(A 164.85 5HA

RP 108,87 LAP -3.35 LOP 337.45 VP 38.059 GAP 5.78 AZP 77.51 TAL 229.20 TAP

RE 125.948 GL -44,24 GP 62.42 7AL 129.46 7AP 114.15 ETS 61.32 ZAE 104.69 ETE

PLANE TOCENTRIC CONIC: :

C3 79.027 VHL 8.89_ CLA -32.94 RAL 36.53 RAG 6569.5 VEL 14.155 PTH 2.58 VHP

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

72.42 6 10 27 i660.88 11.78 17.48 287.74 1219.99 6 38 8

1[Tf.58 10 39 47 800,48 11.80 313.57 287.75 1219.98 10 53 7

72.42 6 I0 27 1660.88 11.78 17.48 787.74 120.99 6 38 8

107.58 10 39 47 800.48 11.80 313.57 287.75 1L_9.98 10 53 7

110.00 9 45 9 968.62 4.71 3?1.70 26?.66 1_3.95 JO I 17

110.00 12 4 15 58?8.78 19,59 776.01 797.38 118.59 13 41 ?4

OlFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-3.8866 TRA -,9133 TC3 -.6637 8AU .7L_34 5(.T _856,4 ,%R 458.5 `%3 89.7

RCE .0641 RRA -.4716 RC3 .1564 FAU .02493 RRT -.1355 RRF -.4600 RTF .9304

FDE-I.4099 FRA .166_ FC3 -.7731 B$P 8904 5f_ ?693.0 R"23 .3337 RI3 -.9316

80E 3,8871 8RA 1.0_79 BC3 .6819 FSP -285 `%| 7857.1 5(;2 454 .? THA 178.72

LAUNCH DATE MAR 13 1969

HELIOCENTRIC CONIC

134.11 ECC .7126I INC12.9274 Vl 29.964

34.05 RCA 105.60 APO 162.62 v2 34.808

147.20 7AC 81.94 ETC 166.79 CLP-152.11

9.624 CPA _3.17 RAP 328.50 ECC 2,3006

PO CST TIM INJ 2 LAT INJ Z LC,NG

1060.9 15.80 10.78

200.5 1§.82 306,87

1060.9 15.80 10.78

200.5 15.87 306.87

368,6 8.64 315.41

5228.6 23.25 268.79

ORBIT DETERMINATION ACCURACY

ST 2514.1SR 116.5 55 756.4

CRT -.27_9 CR5 .3944 CST -.9921

LSA _674.0 MSA 144.1 SSA 3.8

ELI _14.3 EL2 II?.0 ALF 179.27

FLIC,MT TIME 116.0(] ARRIVAL DATE JUL 7 1969

OISTANCE 349.359

RL 148.70 LAL ,O0 LCt 172.24 VL 76.121 GAL -10.30 AZL 106.33 PICA 167.91 SMA 133.49 ECC .21103 INC16.3310 VI 29.964

RP 108.85 LAP -3.38 LOP 340.63 VP _.004 GAP 5.97 A_P 74.01 TAL 277.61 TAP 35.52 RCA 105.32 APO 161.66 V2 34.815

RC 128.306 GL -50.27 GP 67.86 ZAL 177.90 ZAP 110.78 ETS 70.76 ZAE 99.19 ETE 152.74 ZAC 78.69 ETC 171 .91 CLP-160.29

PLANE TO_ENTRIC CONIC

C3 10_.354 VHL I0.I17 OLA -37.01 RAL 43.04 RAD 6570.0 VEL 14.956 PTH 2.70 VHP 11,475 OPA 55.51 RAP 319.35

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG

65.11 5 54 0 t846.72 I0.81 31.44

114.89 :I 48 8 7_9.54 10.83 _07.34

65.11 5 54 0 1846.27 I0.81 31.44

114.89 II 48 8 7?9.54 10.83 307.34

65.11 5 54 O 1846.72 10.81 31.44

114.89 11 48 8 7?9.54 10.83 }07.34

OIFFERENTIAL CORRECTIONS
TDE-4.8739 TRA -.4802 TC3 -.4747 8AU ,6564

ROE -.4572 RRA -.6341 RE3 .0690 FAU .01801

FOE-1.4253 FRA ,2312 FC5 -.1523 8SP 9185

8DE 4,8953 8RA .7955 8C3 .4797 FSP -239

ECC 2.6045

INJ RT A$C INJ A$'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

296.35 175.61 6 24 46 1246.2 15.39 25,12

298.36 175.61 12 0 18 129.5 15.40 301.02

29_.3_ 175.61 6 24 46 1246.2 15.39 25.I2

298,36 125.61 17 0 18 129.5 15.40 301.02

?96.35 125.61 6 ?4 46 1246.2 15.39 25.12

298,36 175.61 17 0 18 129.5 15.40 301.02

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

`%T 2942.4 .%R 537.4 `%5 76.0 ST 2762.3 5R 797.0 55 801.8

RRT .4640 RRF .1950 RTF .9538 CRT .9030 CR$ -.8567 CST -.9952

,5(;0 7991.1 RZ3 -.2927 R13 .9498 LSA 2887.3 MSA 147.5 $SA 2.9

$61 2953,? SG? 474.3 THA 4.97 ELI 2774.9 EL? 124.9 ALF 5.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69J

LAUNCH DATE MAR 1] 1969 FLIGHT TIE 118.00 ARRIVAL DATE JUL 9 1969

HELIOCENTRIC CONIC DISTANCE 35§,038

RL 148.70 LAL .00 LC_ 172.24 VL 28.040 GAL -9.99 AZL 111 ,97 HEA 170.91 SMA

RP 10_._3 LAP -3,39 LOP 34].80 VP 37,95! GAP 6.14 AZP 68.28 TAL 225.95 TAP

RE ]30.653 GL -56.]4 GP 73.40 ZAL 115.43 ZAP 106,58 ETS 87.24 ZAE 92.]6 ETE

PLANE TOCENTRIC CONIC

C] 154.120 VHL IZ.415 CLA -40.4] RAL 51.60 RAO 6570.7 VEL 16.597 PTH 2.88 VHP 14.67Z 0PA 56.13 RAP ]06.61 ECC 3.5364

LNCH AZMTH LN_CH TIME L-I TIME INJ LAT INJ LCNG INJ RT A,_ INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

59.85 6 2 40 1999.53 8.21 42.|3 311.84 129.73 6 35 59 1399,5 13.26 36.23

120.15 12 47 48 736,19 8.22 }05.85 311.86 129.73 13 0 5 116,2 13.27 299.95
59.85 6 2 40 1999.5] 8.21 4Z.J] ]11,84 I29.75 6 35 59 1399.5 13.26 36.2]

120,15 12 47 48 716.19 8.22 305,85 311.86 129.73 13 0 5 136,2 13.27 299.95

59.85 6 2 40 1999.5] 8.21 42.13 311.84 129.73 6 35 59 1399.5 13.26 36.23

120.15 12 47 48 736.19 8.22 305.85 311.86 129.73 J3 0 5 136.2 13.27 299.95

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

ICE-6.0707 TRA .356§ TC] -.2402 BAU ,4949 S_T 2872,7 _R liD}.! SG] 63.5 ST 2802.6 5R 1036.3 SS 881.8

ROE-2.2306 RRA -.6534 RC3 ,CK)14 FAU .01067 RRT .8826 RRF .7849 RTF .9817 CRT .9905 ORS -,9803 CST -.9982
FCE-I.5OEO FRA .]195 rE3 -.0599 BSP 9464 $68 3(377.2 R_3 -.2Z84 RJ] .9704 LSA 3111.9 MSA 149.0 SSA 2.2

BeE 6.4675 BRA .7443 BE3 .2402 rSP -199 f_.d 3037.8 SG2 49(],4 THA 19.24 ELI 2985.0 EL2 134,1 ALF 20.16

132.88 ECC .209]6 INC21.9737 Vl 29.964

36.86 RCA 105.06 APO 160.70 v2 34.821

165.64 7AC 73.83 ETC 184,43 CLP-177.34

LAUNCH DATE MAR 13 1969 FLIGHT TIME 120.00 ARRIVAL DATE JUL 11 1969

HELIC(ENTRIC CONIC

RL 148.70 LAL .00

RP 108.80 LAP -3.39

RC 132.989 GL -60.29

PLANETO(ENTRIC CONIC

C3 296.382 VHL 17.216
LNCH AZMTH LNCH TIME

58.89 6 4!

121.11 13 ]4 59

58.fl9 6 41

121.11 1] 34 59

58.89 6 41

121.11 13 ]4 59

DIFFERENTIAL CORRECTIONS

TOE-5.1029 TRA 1.7440 7C3 -.0356 BAU ,2165

ROE-7.4611 RRA .5058 RE] .04|4 FAU ,0(3042

FOE-l.73OI FRA .5109 rc} -,0012 BSP 951_

BOE 9.0392 BRA 1.8159 8C3 .0546 FSP -|67

OISTANCE }60.536

LOt. 172.24 VL 27.959 6AL -9.63 AZL 122.85 HCA 173.73 .._A 132,29 ECC .20713 INC]2.8525 VI 29.964

LOP 346.97 VP 37.898 GAP 6.25 AZP 57.30 TAL 224,19 TAP ]7,93 RCA 104.86 APO 159.71 V2 34.829

6P 75.44 ZAL 107.40 ZAP I01.72 ETS I_0.42 ZAE 82.27 ETE 195.60 ZAC 65.87 ETC 214.21 CLP 143.87

DLA -41.08 RAL 62.]7 RAO 6571.7 V_L _.437 PTH ].16 VHP 21.007 0PA 52,59 RAP 291.21ECC 5.8777
L-I TIME INJ LAT INJ _ INJ RT A_C INJ AL_MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2108.7] 3.99 47.88 327,76 130.92 7 16 31 1508.7 9.20 42.18
821,76 4.01 }09.59 ]27,77 130.92 13 48 41 221.8 9.22 303,89

2108.7] ].99 47.88 327.76 130.92 7 16 31 1508.7 9.20 42.18

821.76 4.01 309.59 327.77 130.92 13 48 41 2ZI.8 9.22 303.89

2108.7_ 3.99 47.88 327.76 130.92 7 16 31 1508.7 9.20 42.18

821.76 4.01 309.59 327.77 130.92 13 48 41 221,8 9.22 }03.89

RI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1868.7 SGR 2497.2 SG3 33.4 ST 171].9 SR 2484.0 SS 1032.3

RRT .9_58 RRF .9580 RTF .9969 CRT .994I CRS -.9959 CST -.9998

,S_ 3119,0 R'Z3 -.1613 R13 .9862 LSA 3192.0 MSA I62.2 SSA 1.2

SG! _1073.4 S(,2 fl]l.4 THA 5].71 EL1 3014.1 EL2 152.7 ALF 55.45

LAUNCH DATE MAR 13 1969 FLIGHT TIME 122.00

_ELIC(ENTRIC CONIC DISTANCE 365.471

RL 148.70 LAL .O0 LOL 172.24 VL 27.879 GAL -9.16 AZL 148.31HCA 176.02 5,_A

RP 108.78 LAP -3.39 LOP ]50,15 VP 37.847 GAP 6.20 AZP ]1.75 TAL 222.15 TAP

RE 135.313 GL -55.2} GP 64.09 ZAL 99.91 ZAP 96.86 ETS 158.66 ZAE 65.61ETE

PLAN[TOCENTRIC CONIC
C3 812.863 VHL 28.511 CLA -3].27 RAL 73.04 RAD 6572.8 VEL }0.564 PTH }.46 VHP

ARRIV4L 0ATE JUL 1] 1969

131,70 ECC .20394 INC58.3111 Vl Z9.964

38.17 RCA 104.84 APO 158.56 v2 34.837

230,12 ZAC 50.41 ErE 249.61 CLP 105.86

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LON& INJ RT ASC INJ AZMTH INJ TIME

71.76 8 31 56 1993,57 .15 35.68 ]42,80 123.27 9 5 10

108.24 13 9 34 ]I07.53 .17 329.79 ]42.81 123,27 1_ 28 2

71.76 8 ]I 56 199}.57 .1§ 35,68 342.BO 123,27 9 5 10

108.24 13 9 34 1107.5] .17 329.79 342,81 12].27 13 28 2

110.OO 12 20 33 1257.98 -6.82 336.84 318.19 123.58 12 41 31

II0.00 14 _ 8 891.12 7.14 317.61 347.41 123.52 14 34 59

DIFFERENTIAL CORRECTIONS RI0-COURSE EXECUTION ACCURACY

TOE 1.5022 TRA 1.9162 TO3 -,0125 BAU 1.8218 S6T 581.0 SGR 2913.} $63 47.2

RC-12.5243 RRA 4.6944 RE3 .1645 FAU-.02611 RRT -.2446 RRF .9946 RTF -.1431

FOE-Z.2504 FRA 1.0887 FC3 .0278 BSP 8977 _ 2970.7 I_3 -.11_ R13 ,99]6

60E12.6141 BRA 5.0704 BE3 .1676 FSP -147 SGI 2916.9 S_2 562.7 THA 92.90

FLIGHT TIME 124.00

]5.484 DPA 39.64 RAP 277.25 ECC14.3777

PO CST TIR INJ 2 LAT INJ 2 LONG

1393.6 4.53 _9.40

507.5 4.54 3_3.51

1393,6 4.53 29.40

507.5 4.54 ]_3.51

658.0 -2,36 330,60

291.1 11.50 311,23

ORBIT DETERMINATION ACCURACY

ST ]32.0 SR 2S39.7 $S 1407.3
CRT -.8457 CR5 -.9993 CST .8247

LSA 2916.6 MSA 184.9 SSA ,4
ELI 2555.3 EL2 176.1 ALF 96.34

LAUNCH DATE MAR 13 1969

HELIOCENTRIC CONIC

RL 148.70 LAL .00 LCL 17_.2A VL

RP 108.75 LAP -].]7 LC_ 353.33 VP

RC 137.625 GL 49.60 GP -55.91ZAL

PLANE TOCENTRIC CONIC

C31173.174 VHL ]4.252 DLA 69.87 RAL
LNCJ_ AZHTH LN_H TIME L-I TIME INJ LAT

23.01 15 50 51 5087.91 .82

156.99 2 21 52 3]35.48 .8]

23._1 15 50 51 }087.91 .82

156.99 2 21 52 3335.48 .83
23.O1 15 50 51 5087.91 .82

156,99 2 21 52 3335,48 .83

OIFFERENTIAL CORRECTIONS

T_E-3.3259 TRA 1.1489 TC3 -.0793 BAU 3.0146

RO-14.6940 RRA .4077 RC3 -.1751 FAU-.04_74

FOE Z.9264 FRA -.0399 FC] .0323 8,T,P 8542

80215.O657 BRA 1.2191 BE3 .1922 FSP -147

ARRIVAL DATE JUL 15 1969

0ISTAN(E 575.682

27,799 GAL -9,78 _ZL 17,80 H(A 183,54 5MA 131.12 ECC .21524 INC72.1976 Vl 29.964

37,796 GAP 7.65 AZP 16_.I7 TAL 222.34 TAP 45.88 RCA 102,90 APO 159.35 V2 34.846
98.72 ZAP 96.91 ET$ 184.45 ZAE 62,21] ETE 115.22 7AC 70.67 ETC 94.73 (LP 102.40

46.87 RA0 6573.1VEL 35,979 PTH 3.53 VHP 43.158 CPA -t_3.33 RAP 272.66 ECC20.3075

INJ LONG INJ RT AS_. INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
247.11 317.18 20.13 |7 15 39 4487.9 -6.69 244.77

97.21 317.16 L_0.13 3 17 27 2735,5 -6.68 94.87

247.11 317.18 L_3.13 17 15 39 4487,9 -6.69 244.77

97.21 317,16 2_3.13 3 17 27 2735.5 -6.68 94.87

_47.11 317.18 20.13 17 15 39 4487.9 -6.69 244.77

97.21 317.16 20.13 3 17 27 2735.5 -6.68 94.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
5GT 957,4 _ 2742.2 SG3 46.4 ST 581.3 SR 2459.0 SS 1825.7

RRT .8112 RRF -.9989 RTF -.7837 CRT .964! CRS .9999 CST .9608

S_8 2904.5 R23 -.1008 R13 -.994g LSA 3113.4 MSA 155,2 5SA .7

S_1 2854.3 SG2 537.8 THA 73,59 ELI 2522.3 EL2 150.4 ALF 77.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4 1968-69i

LAUNCH DATE MAR 13 1969 FLIGHT TIME 126.00 ARRIVAL gATE JUC j7 1969

HEL[C_CENTRIC CONE( DISTANCE 360.193

RL 148 ,70 LAL .00 LCL I 72.24 VL 27.7Z! GAL -9.2| AZL 51.84 HCA 185.41 5HA 130.56 ECC .21075 INC38.!568 vl ?9,964

RP 108.72 LAP -3.34 L,S_° 356.50 VP 37.747 GAP 7.47 AZP |28.03 TAL 220.J8 TAP 45.59 RCA !03.04 APO ]58.07 v2 34.H55

RC 139.923 GL 59.99 GP -72.04 ZAL !04.54 ZAP 101.94 ET5 212.86 ZAE BZ.7$ ETE 140.75 ZAC 90,91ETC ]23.75 CLP J3Z.13

PLAN[TO(ENTRJC CONIC

C3 381.]20 VHL ]9,522 OLA 72.08 RAL 3.27 RAg 6572.0 VEL 22,4!5 PTH 3,25 VHP 24.559 OPA -T7.]6 RAP 5].85 ECC 7.2723

LNCH AZMTH LNCH TIME L-I TZMC IN! LAT IN! LONG IN! RT ASC |NJ ATMTH IN! TIME PO CST TIM IN! 2 LAT IN! Z LL%NG

20.46 ]2 51 31 5019.77 -4.00 247.15 271.98 I7.97 I4 !5 lI 4419.8 -Jl.61 245.06

159.54 23 29 24 3254.]4 -4._ 94.60 _71.96 ]7.97 24 23 39 2654.3 -ll.6O 92.5I

20.46 12 5I 31 50t9.77 -4.0(3 247.I5 271,99 17.97 14 !5 J! 44J9.8 -11.61 245.06

159.54 23 29 24 3254.34 -4.00 94.6(] 271.96 17.97 24 23 39 2654.3 -11.60 92.5!

20.46 12 5l 31 5019.77 -4.00 247.I5 271.98 17.97 J4 15 Jl 4419.8 -l!.61 245.06

]59.34 23 29 24 3254.34 -4._ 94.60 271.96 17.91 24 23 39 2654.3 -11.60 92.5!

DIFFERENTIAL CCRRI_CTIONS MIO-COUR._ EXECUTION ACCURACY ORBIT CETE_h,I|NATION ACCURACv

TOE 3.0450 TRA -.3572 TC3 -.0163 BJU .4B44 S#.,T 958.5 5{.R 3246.3 5C.,3 52.7 ST 899.5 SR I638.5 $5 881.6

ROE-5.5833 RRA 2.9129 RE3 -.0917 FAU-.O0194 RRT -.7673 RRF -.9633 RTF .8682 CRT -.9370 CRS ,9921 CST -.9734

FOE 1.3323 FRA -,4909 RE3 ,0044 BSP I0465 .$G8 3384.9 R'Z3 -,1357 RI3 -,9899 LSA 2L_9.7 MSA 289.0 5SA 1.5

BEE 6.3597 BRA 2.9348 BC3 .0951 F,_ -172 5GI 3331.5 562 599.0 THA I03.20 ELI L;_126.8 EL2 285.0 ALF I] 5.16

LAUNCH OATE MAR 13 1969 FLIG44T TIME lGLq.O0 ARRIVAL CATE JUL 19 1969

MIELIOCENTRIE CONIC OISTANCE _5.547

RL 146.70 LAL .O0 LOL 172.24 VL 27.642 GAL -B.E_0 AZL 65_98 14CA 16_.|4 544 I_0.00 [CC .2_683 INC24.0204 v! 29.964

RP 108.69 LAP -3._O LOo 359.68 VP _7.696 GAP 7,54 AZP |!3.B| TAL 2JB.}0 TAP 46.44 RCA J02.86 APO 157.I5 v2 34.865

RC I42.207 GL 58.3| 6P -71.52 ZAL Ill.06 ZAP IOB.GI ETS 260.54 ZAE 94,43 ETE 166.76 ZAC 101.75 ,ETC 171.06 CLP |70.26

PLANE TOCENTRIC CONIC

C3 170.793 VHL ]3,069 0LA 65,64 RAL 3§5,15 RA0 6570,6 VEL 17,091 PTH 2,93 VHP I6.}94 OPA -64,50 RAP 53,35 ECC 3.810H
LNCH 4ZMTH LNCH TIME L-X TIME IN! LAT IN! LO_ IN! RT ASC IN! A2'MTH IN! TIME PO CGT TIM IN! Z LA T IN! Z L,.'ZeqG

27.71 I_ 34 53 4691.49 -I0..50 240.26 _60.39 24.60 13 56 25 4291.5 -17.75 237.]9

152.29 Z_ 4l 13 3167.Bg -I0.49 95.45 260.37 24.60 Z3 34 i 2567.9 -I7.74 92.38

27.7I J2 34 53 4691.49 -I0.50 Z40.26 260.39 24.60 I3 56 Z§ 429|.5 -J7.75 237.I9

152.29 22 41 13 3167.69 -10.49 95.45 260.37 24.60 23 34 I 2567.9 -!7,74 92.38

27.7l J2 34 53 4691.49 -10.50 240.26 260.39 _4.60 13 56 25 4291.5 -J7,75 237.]9
152.29 22 41 13 3167,89 -10.49 95.45 260.37 24.60 23 34 I 2567.9 -]7,74 92.38

OIFFEg�ENTIAL CCRRECTIONS MID-COL/RE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 2.9665 TRA-2.fW3B5 TC3 -.1694 8AU .3923 5_T 3117,3 56R |744.1 5G] 63,0 5T 1554,7 SR 560.4 55 582.7

ROE -.4830 RR_ 1.6147 RE3 .0266 rAU .01301 RRT -.9460 KIRK -.69_4_ RTF .9695 (RT -.6]?4 ERS .747! CST -.9936

FOE .84_3 FRA -.5641 FC3 -.0659 BSP 1105_ .568 3572.0 R_3 -.2053 RI3 -.9767 LSA 1722.3 MSA 323.0 SSA 1.9

BOE 3.O_53 BR4 3.0678 BE3 .1718 FSP -L_05 ,_! 3537.0 $6_ 496,5 THA 15l .49 EL1 1623.5 EL? 309,2 ALF 167,95

FLIGHT TIME 130.00LAUNCH DATE MAR 13 1969 ARRIVAL CATE JUL 21 1969

HELIOCENTRIC CONIC 01STANCE 391.I 37

RL 148.70 LAL ._0 LOL 172.24 VL _7.565 GAL -8.44 AZL 72,85 HCA 19|.11 5MA 129.46 ECC .70772 INCI 7.!158 vl 29.964

RP 108.66 LAP -3.26 LOP 2.87 vP 37.651 GAP 7.67 AZP 106,84 T&L 216.51 TAP 47.62 RCA 102.57 APO 156.36 v? 34.875

R( ]44,478 GL 53,41 GP -65,29 7AL 116,79 ZAP 1i4,50 Et5 281,54 7AE 102.33 ETE 205,65 7AE 108,98 ETC 190,92 CLP-177.85

PLANETC(ENTRIC CONIC

(_ ]00.2_0 VHL 10.0!! CLA 60.02 RAL 357.63 RAD 6569.9 VEL |4.B65 PTH 2.69 VHP 12.5S9 0PA -54.9? RAP 51,3_ ECC 2.6495

LNCM AIMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT AGE IN! AZ'MTH IN! TIME PO CST TIM IN! _ LAT IN! 2 LONG

34.59 13 I 14 4761.61 -15,94 231,97 256.16 31.31 14 20 36 4161.6 -22.72 227.89

J45.41 _2 34 4! ]093.26 -15.93 _5,11 256.14 3i.3i 23 26 ]4 _493.3 -_2.7] 9].09

34.59 13 I 14 4761,61 -15,94 23i.97 256.J6 31.31 14 20 36 4161.6 -22.72 227.89

145.41 22 34 41 3093.26 -15.93 95.17 256.14 31.31 23 ?6 |4 2493.3 -22.71 91.09

34.59 13 1 14 4761.61 -15.94 231.97 256.16 31.3! 14 _0 36 4161.6 -22.72 227.89

145.41 22 34 41 ]093,76 -15.93 95.17 258.14 31,31 23 26 14 2493,3 -22,7! 9].09

OIFFERENTIAL CORRECTIONS MI0-COURGE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC¢

TOE 2.1040 TRA-_.6631 TO3 -.5033 B_u .6744 5GT }635.6 56R 669.0 _,3 75.6 ST 1555.2 SR 299.l 55 520.)

ROE .4063 RRA .5477 RE3 -.0019 FAU .02172 RRT -.7269 RRF -.5294 RTF .963! CRT .2040 CRS -.4491 CST -,9663
FOE .7633 FRA -.5747 F(3 -.I676 85P 11504 ,_.,8 5696,6 I_3 -.2683 RI3 -.9567 LSA 1636.4 MSA 317.6 SSA 2.6

BOE 2,14_9 BRA 2,91_I BE3 .5033 FGP -248 .%1 3668.6 5G2 453.8 THA 172.24 ELI 1556.4 EL2 292.6 ALF 2.33

LAUNCH OATE MAR 13 1969 FLICA4T TIME 13_.00 ARfiIVAL DATE JUL 23 1969

HELIOCENTRIC CONIC OISTAN(E 396.610

RL 148.70 LAL .0(3 LCL 172._4 VL 27.489 GAL -8.09 AZL 76.83 H(A 194,16 S_IA 128.93 ECC .20699 INC]3.1?_9 V! ?9.964

RP I06.6] LAP -_,L_/3 LCP 6.05 VP _7.605 GAP 7.6_ _2P 102.79 TAL 214,74 TAP 48.90 RCA 102,_5 APO ]55.62 v? 34,H_5

RC 146.714 GL 46.19 GP -56,66 ?AL 121.40 ZAP 120.38 ET$ _69.59 ZAE 108.Z6 ETE 211.03 7AC IJ4.5_ ETC ]97._7 CLP_]66.49

PLANETOCENTRIC CONIC

C3 69.236 VHL 6.3_| 0LA _.07 RAL 1.70 RA0 6569._ VEL |_._05 PTH 2.52 VHP I0.496 CPA -47.05 RAP 49,74 ECC 2.1395

LNC.H AZMTH LN_H TIME L-I TIME IN! L_T IN! LONG " IN! RT A_ IN! AZMTH IN! TIME FO CST TIM IN! 2 LA T IN! 2 LC4NG

40.56 13 33 26 4646.40 -19.6_ 223.52 257.]0 37.44 I4 50 54 4046.4 -25.88 718,54

139,4_ 22 34 56 ]041,27 -|9,60 94,46 257,28 37,44 23 25 40 2441 .3 -25.87 H�.4H

40,58 13 33 28 4646,40 -19,62 223,52 257,30 37,44 I4 50 54 4046,4 -25,88 218.54

139.42 22 34 58 ]041 ,27 -19.60 94.46 257.29 37.44 23 25 40 2441 .3 -25,87 89.48

40.58 I} 33 _B 4646.40 -J9.62 22_,52 257.]0 37,44 14 50 54 4046.4 -75.8H 718.54

139.42 22 34 58 ]041.27 -19.60 94.46 257.28 37.44 23 25 40 _441,3 -25.87 _.48

DIFFERENTIAL CORRECTION5 MI0-COURGE EXECUTION ACCURACY ORBIT OETERMINATIC, N ACCURACY

T_E 1,6604 TRA-2,737_ T(_ -,6732 BAU ,8106 SGT 3775,4 ._ 432,3 5G3 86,7 ST !511.3 SR 351.8 55 495.H

ROE ,5003 RRA ,1968 RE3 -,0663 FAU ,026_1 RRT -,1_76 RRF ,1624 RTF ,9404 CRT ,6093 CRS -,8359 CST -.9445

FOE .7376 FRA -.5583 FC3 -.3527 BGP 11633 _ 36OO.1R'Z3 -.3165 RI3 -.939R LSA J599.0 MSA 3]I.] SSA 3.5

BOE 1 ,7341 8RA 2.7445 BE3 ,8757 FSP -290 S_I 3775,9 S_2 428,1 THA 179,09 ELI 1527.0 EL2 776.! ALF B.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL, 4. 1968-69P

LAUNCH DATE MAR 13 1969 FLIGHT TIM[ 134.00 ARRIVAL 0ATE JUL _5 1969

HELICEENTRIC CONIC DISTANCE 402.5L_1

RL 148.70 LAL .00 LOt 172.24 VL 27.413 GAL -7.74 AZL 79.41HCA 197.27 S_WA 128.42 ECC ,_0651 INC10.5946 Vl _9.964

RP 108.59 LAP -3.13 LOP 9.23 VP 37.560 GAP 7.99 AZP |00,J? TAL 212.96 TAP 50.23 RCA 101.90 ARE) 154.93 V2 34.897

RC 148.977 GL 43.38 GP -52.62 7AL 124.89 ZAP 125.68 ETS 293.66 ZAE II2.89 ET£ 212.12 ZAC 119.23 ETC 199.32 CLP-163.93

PLANE TC_ENTRIC CONIC

C] 52.868 VHL 7.271 OLA 50.91 RAL 5.77 RA0 6568.9 VEL 13.L_ PTH 2.4| VHP 9.286 DPA -40.23 RAP 48.84 ECC 1.8701

LNCH AZHTH LNCH TINE L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ TII_ PC) CST TIN INJ 2 LAT INJ 2 LONC

45.74 14 5 3 4346.8! -21.84 215.50 256.79 42.79 15 20 50 5946.9 -27.59 209.80

114.26 22 35 51 3009.82 -21.82 9].86 256.77 42.78 2] 26 | 2409.8 -27.58 88,15

45.74 J4 5 3 4546.8i -2J.84 215.50 256.79 42.79 15 20 50 ]946.8 -27.59 209.80

134.26 22 35 51 3OO9.82 -21.82 93.86 256.77 42.78 25 26 1 2409.8 -27.58 88,15

45.74 14 5 3 4546.81 -21.84 215.50 256.79 42.79 15 20 50 ]946.8 -27.59 209.80

134.26 22 35 51 3009.82 -21.82 9].86 256.77 42.78 23 26 1 2409.8 -27.58 88.15

OIFFERENTIAL CORRECTICNS NIO-COURS4E EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY

TOE 1.3972 TRA-2.5888 TC5-1.25_O BAU .88_ SGT ]87].D S6R 421.1 SG] 100.9 ST 1468.8 SR ]72.5 55 474.7

RO£ .4715 RRA .O705 RE3 -.122J FAU .05123 RRT .2743 RRt" .59(_ RTF .9218 CRT .7015 CR5 -.9173 CST -.9270

FOE ,7078 FRA -.5227 FC3 -.5441 6SP J2J39 S_B 5895.8 R23 .]476 R13 .9229 LSA 1518,4 MSA ]04.7 $SA 4.6

6CE J .4746 BRA 2.5897 8C3 I .2589 FSP -]_0 $Gl 3874.7 SG2 404.8 THA 1.7] ELl 1492.6 EL2 261.3 ALF 10.41

LAUNCH OATE MAR 15 1969 FLIGHT TINE 116.00 ARRIVAL DATE JUL 27 1969

HEL|CCENTRIC CONIC

RL 148.70 LAL ,00
RP IO8.56 LAP -3.O5

RC 151.2_34 GL 39.13

PLAN[TOCENTRIC CONIC

C3 43.029 VHL 6.560 DLA 47.45 RAL

LNCH AZMTH LNCH TIRE L-I TINE INJ LAT

50.19 14 34 55 4459.9J -23.08

I29.81 L_Z 36 2l 2993.69 -23.06

50.19 14 34 55 4459.91 -23.08

129.81 ZZ 56 Zl 2993.69 -23.06
50.19 IA 54 55 4459.91 -23.08

Izg.BI _2 36 2| 299].69 -23.06

OIFFERENTIAL CORRECTIONS

TOE 1.2132 TRA-2.4519 TC]-l.6342 8AU .9447

ROE .4269 RRA .O202 RC3 -.1629 FAU .01698

FOE .6680 FRA -.4735 FC] -.7441BSP 12487
BOE 1.2861 BRA 2.4520 BC] 1.642] FSP -)66

0ISTANCE 408.246

LOL 172.24 VL 27.338 GAL -7.39 AZL 81.22 PEA 200.40 StAA 127.91 EC( .20622 IN(. 8.7815 V! 29.964

LOP 12.42 VP ]7.516 GAP 8.15 AZP 90.24 TAL 211.19 TAP 51.58 RCA 101.53 APO 154.29 V2 34.908

OP -47.34 ZAL 127.39 ZAP 1_.37 £T$ 296.2] ZAE 116.50 ETE 211.56 ZAC 123.25 £TC 199.7] CLP-162.94

9.58 RA0 6568.6 VEL 12.822 PTH 2.]3 VHF 8.533 DPA -34.32 RAP 48.5] £CC I .7082
INJ LONG INJ R7 A._ _NJ A_NTH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

208.16 256.57 47.31 15 49 15 3859.9 -28.36 201.90

9].59 256.56 47._0 23 26 ]5 239].7 -28.34 87,53

208.16 256.57 47.31 15 49 15 3859.9 -28.]6 2OI.90

93.59 E56.56 47.30 23 26 15 2393.7 -ZS.]A 87,33

208.16 256.57 47.31 15 49 15 3859.9 -28.]6 201.90

93.59 256.56 47.30 2] 26 15 239].7 -28.34 87.]3

MID-C.OURSE EXECUTION ACCURACY ORBIT 0£T_RMINATION ACCURAC_

SGT 3968.6 _ 4_0.6 ,%3 |li.6 ST 1424.7 $R ]73.1 ss 431.4

RRT .45|0 _ .7378 RTF .9070 CRT .7_0] CR5 -.9470 CST -.9107

S_ 3991.9 R_3 .3640 RI] .9088 LSA 1510.9 MSA 299.9 SSA 5.9

•%1 3973.4 _2 ]83.8 THA 2.8] ELI 1451.] EL2 250.2 ALF J1.16

LAUNCH OATE MAR 13 1969 FLIGHT TINE 138.00 ARRIVAL DATE JUL 29 1969

HELIOCENTRIC CONIC

RL 148.70 LAL ,DO

RP 108.52 LAP -2.96

RE 153.416 GL 35.41

PLANE TOCENTRIC CONIC

C3 36.527 VHL 6.044 DLA 44.58 RAL

LNCH AZHTH LNCH TII_ L-I TINE INJ LAT

54.01 15 3 8 4382.70 -23.72

125.99 22 36 34 2988.17 -25,70

54.01 15 3 8 4582.70 -25.72

125.99 22 36 34 2988.17 -23.70

54.01 15 3 8 4382.70 -2].72

I75.99 22 36 34 2988.17 -2].70
CIFFERENTIAL CORRECTIONS

TOE 1.O767 TRA-2.3_'Z2 TC3-2.0104 BAU .9861

RCE .3874 RRA -.0011RC3 -.19(32 FAU .03959
FCE .6222 FRA -.4J44 FC3 -.9383 BSP 12907

Bo[ 1.1443 BR4 2.3222 8C3 2.0|94 FSP -]94

OISTANCE 413.980

LCX. 172.24 VL 27.264 GAL -7.0] AZL 82.56 HCA 203.54 St4A 127.41 ECC .20611 INC 7.4367 Vl 29.964

LOP 15.61 VP 37.474 GAP 8.]2 AZP 96.82 TAL 209.40 TAP 52.94 RCA 101.15 APO 153.68 V2 34.920

CP -42.79 ZAL 129.02 ZAP 134.49 £TS 298.09 ZA£ 119.36 ETE 210.31 ?AC 126.8] ETC 199.44 CLP-162.72

|3.14 RAD 6568.4 VlEL 12.566 PTH 2.28 VHP 8.048 DPA -29.17 RAP 48.67 ECC 1.6012

INJ LONG INJ RT AS( INJ A_TH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG

201.52 256.69 51.08 16 16 11 ]782.7 -28.fi8 194.86

93.67 256.67 51.07 23 26 22 2388.2 -28.56 87.01

201.52 256.69 51,08 16 16 II 3782.7 -28.58 194.86

9].67 256.67 51.07 23 26 22 2388.2 -28.56 87.01

201.52 256.69 51.08 16 16 ll 3782.7 -28.58 194.86

93.67 256.67 51.07 23 26 22 2388.2 -28.56 87.01

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 4061.9 SGR 43].3 S_3 120.3 ST 1180.9 SR 367.3 SS 426.6

RRT ,53_O RRF .7927 RTF .8952 CRT .7409 CRS -.9626 CST -.8946
S_ 4085.0 R23 .3683 RJ3 .8971 LSA 1461.6 MSA 295.9 5SA 7.3

$61 4068.6 _G2 3_.0 THA 3.28 ELI 1408.] EL2 241.9 ALF 11.49

L_UNCH OATE MAR 13 1969 FLIGHT TIRE 140.00 ARRIVAL CATE JUL 31 1969

HELIOCENTRIC CONIC

RL 148.70 LAL .00

RP 108.48 LAP -2.87

RC 155.612 GL 32.15

PLANE TOCENTRIC CONIC

C3 31.911 VHL 5.649 DLA 42.19 RAL

LNCH AZMTH LNCH TIME L-I TIRE INJ LAT
57.32 15 29 56 4313.09 -24.00

1?Z.68 _2 36 49 2989.61 -2].99

57.52 15 29 56 4313.09 -24.00

1ZZ.68 22 36 49 2989.61 -23.99

57.32 15 29 56 4313.09 -24.00

I22.68 22 36 49 2989.61 -23.99

OIFFERENTIAL CORRECTIONS

TOE .9703 TRA-2,1983 TC3-2._840 BAU 1.0209

ROE .3556 RRA -.0111 RC3 -.2084 FAU .04111

FOE .5723 FRA -.5516 FC3-1,1208 BSP 13158
80E 1.O334 8RA 2.1983 Be3 2.]931 rsP -_19

DISTANCE 419.717
LOL 172.24 VL 27.19_ GAL -6.67 AZL 8].61 PEA 206.70 S_A 126.93 ECC .20618 INC 6.3912 Vl 29.964

LCP 18.80 VP _L7.412 GAP 8.50 AZP 95.71 TkL 207.61 TAP 54.30 RCA 100.76 APO 15].JO V2 34.932

GP -38.88 ZAL 129.91ZAP 138.08 ET$ 299.53 ZAE 121.63 ETE E08._0 ZAC 130.08 ETC 198.84 CLP-J62,90

16.54 RAD 6568.3 V1EL 12.381 PTH 2.23 VHP 7.731 DPA -24.67 RAP 49.18 ECC 1.5252

ZNJ LONG INJ RT AS( JNJ A2'MTH INJ TIRE PC) CST TIN INJ 2 LAT INJ 2 LONG
195.55 257.12 54.20 16 41 49 3713,1 -28.50 188.57

94.04 2fiT.11 54.20 23 26 39 2389.6 -28.49 87.08

195.53 257.12 54.20 16 41 49 371].I -28,50 188.57

94.04 257.11 54.20 23 26 ]9 2]89.6 -28.49 87.08

195.53 257.12 54.20 J6 41 49 ]7J3.J -28.50 188,57
94.04 257.1l 54.20 2] 26 ]9 _389.6 -2_.49 87.08

MIO-COURSE EY_CUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

,%T 4156.7 _ 431.0 SC] 127.3 ST 1337.9 5R 360.8 SS 400,4

RRT .5777 _ .8106 RTF .8864 CRT .7451CRS -.9725 CST -.878_

568 4178,9 R2] .3612 R13 .8882 LSA 1412,5 MSA 291.9 SSA 8.9

$6! 4164.2 Sr,32 351.2 THA ].45 ELI 1365.5 EL2 235.7 ALF 11.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL, 4. 1968-69J

LJUNC_ 0AT£ MAR 13 1969

HELIOCENTRIC CCIsl[(

RL |4_.70 LAL .00

RP 108.45 LAP -?.76

RC 157.792 GL 29.?6

PLANCTC_ENTR|C CC_IZC

C3 2_,473 VHL 5.336

LNCH A?MTH LNCH TIIq_

60.23 15 55 44

119.77 22 _7 7

60.23 15 55 44

I;9.77 22 37 7

60.73 1_ 55 44

119.77 _2 37 7

ARRIVAL 0ATE

INC 5.55£I

APO 152.57

ETC 198,10

FLIGHT TIM£ 142.00 AUG ? 1969

0ISTANC[ 425.421

LOL 17_,24 VL 27.170 GAL -6.30 AZL 84.45 PICA 209.86 SI4A I76,46 ECC .20647 Vl 29.964

LOP 21.99 VP 57.391 G*P 8.69 AZP 94.82 TAL 205.82 TAP 55.69 RCA 100.35 V? 34.945

GP -35.50 ZAL 130.22 ?AP 141.25 ETS 300.68 ?AE 123.42 ETE L:_]7.19 ?AC 153.09 CLP-163.32

CLA 40.17 RAL 19.81RAO b'Pb'_.l VEL 12.241 PTH 2.20 VHP 7.528 DPA -20.70 RkP 49.96 ?CO 1.4686

L-I TIl.t_ INJ LAT INJ LC_NG INJ RT ASC INJ A5'NTH INJ TINt PO (ST T|N INJ 2 LAT |NJ ? LONG

4249.15 -24.07 190.07 257.86 56.82 17 6 33 ]649.2 -28.26 182.89

2996.38 -24.06 94.67 257.85 56.81 23 27 3 ?396.4 -28.25 87.49

4249.15 -24.07 190.07 257.86 56.82 17 6 33 3649.2 -28.26 18Z.89

2996.38 -24.06 94.67 257.85 56.81 23 27 3 2396.4 -28.25 87.49

4249.15 -24.07 190.07 257.86 56.82 17 6 33 3649.2 -28.26 182.89

?996.38 -24.06 94.67 257.85 56.81 23 27 3 2396.4 -78.75 87.49

OIFFERENTIAL CORRECTIONS HI0-CCLMSE EY,ECUTJON ACCURACY _IT DETERNINATION ACCURACY

TOE .5929 TRA-2.3677 TC3-3,J6|1 8AU 1.2095 SGT 4780.6 _ 461.9 S_3 161.6 ST 1188.2 SR 287.6 SS 767,0

ROE .2654 RRA -.0875 RC3 -.3206 FAU .05229 RRT .7900 RRF .8846 RTF .9284 CRT .6419 CRS -.9044 CST -.9044

FDE .3149 FRA -.5048 rCS-J .5899 8SP 20628 .%8 4802.9 R23 .2423 RI3 .9295 LSA 1226.8 NSA 240.4 SSA 14.O

80£ .6496 BRA 2.3693 8C3 3.1773 FSP -879 S_1 4794.5 SG2 282.4 THA 4.38 ELl 1202.9 EL2 217.8 ALF 9,13

LAUNCH OATE MAR 13 1969

I-_LIO(ENTRIC CC_NIC
RL 148o70 LAL .O0

RP 108.4! LAP -2.65

RE 159.953 GL 26.70

PLANETOCENTRIC C_NIC

C3 75.731 VHL 5.073
LNCH AZHTH LNCH T_I,4_

62.72 !6 20 29
117.78 22 38 25

6_.77 16 20 29

I_7.78 22 38 25

62.72 i6 20 29

1!7.28 27 58 25

01FFERENTIAL CCRR_CTIONS

"TOE .8423 TRa-1.9294 TC3-3.0935 8AU 1.0669
ROE .3187 RRA -.0123 RC3 -.2196 FAU .04182

FOE .4915 FRA -.L_340 FC3-1,4071 8SP 13310

80E .9006 BRA 1.9294 8C3 3.1013 FSP o419

FLIGHT TINE 144.00 ARRIVAL OAT£ JUG 4 1969

0ISTANC£ 431.J89

LQ. 172.24 VL 27.049 GAL -5.92 AZL 85.14 PiCA 213.03 S4MA 126.00 ECC .20679 INC 4.8599 vi 29.964
LOP 25.18 VP 37.352 GAP 8.86 AZP 94.08 TAL 203.99 TAP 57.02 RCA 99.94 APO 152.05 V2 34.957

GP -32.62 ZAL J29.93 ZAP 143.99 ETS 301,63 2AE 124.87 ETE 205.67 ZAC 135.95 £TC 197.38 CLP-163.84

OLA 3{].52 RAL 23,07 RAD 6568.0 V_L 1_.J29 PTH 2.17 VHP 7,395 OPA -17.21 RAP 51.01 EC( 1.4235

L-I TINE INJ LAT JNJ LONG _NJ RT ASC INJ A214TH INJ TIM[ PC) CST TIN INJ _ LAT INJ 2 LONG

4190.59 -24.08 185.17 _58.92 58.99 17 30 19 3590.6 -28.01 177.82

3004.62 -24.07 95.37 258.91 58.98 23 28 29 2404.6 -27.99 88.03
41gO.59 -24.08 185.17 258.9_ 58.99 17 30 19 3590.6 -28.01 177.8Z

• 304.62 -_4.07 95.37 258.9J 58.98 23 28 _9 2404.6 -27.99 88.03

4190.59 -24.08 185.17 258.92 58.99 17 30 19 3590.6 -28,01 177.8Z

3004.62 -24.07 95.37 258.91 58.98 23 28 29 2404.6 -27.99 88.03

NI0-COUR_ EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

SGT 4302.6 SGR 423.7 5G3 134.8 ST 1269.7 _ 360.1 SS 360.Z

RRT .5985 _ .7916 RTF .8685 CRT .7602 CRS -.9882 CST -.8466

.5(,8 4323.4 R'_3 .3352 RJ3 .8701 L$A J337.5 NSA 287.2 SSA IZ.3

•S_I 4310.1 SG2 3_.9 THA 3.39 ELl 1299.9 EL2 228.5 ALF 12.56

L_UNCH GATE NAR 13 J969 FLIGHT TINE 146.00 ARRIVAL OAT? _UG 6 Jg69

H£L|C_ENTRIC C_[C OISTANC£ 436.918

RL 148.70 L_L .[30 LOt. 172,74 VL 26.979 GAL -5.53 AZL 85.72 H(A 716.21 S_4A 1_5.55 £CC .20734 VJ Z9.96_

RP 108.37 LhP -?.57 LOP 78.3_ VP 37.313 GAP 9.05 AZP 93.45 TAL 202.16 TAP 58.37 RCA 99.5? V? 34.970

RC |62.097 GL ?4.37 GP -_O.17 ?AL 129.21 ?AP 146.44 ETS _02.36 ZAE 126.04 ET[ 204.21 ZAC 138.67 CLP-164.46

PLAN_TOCENTR_C CONIC
C3 23.538 VHL 4.852 DLA 37.10 RAL _6.32 RA0 65_.0 VEL 12.038 PTH 2.15 VHP 7.319 0PA -14.10 RAP 52.24 ECC 1._874

LNCH *ZHTH LNCH TIM_ L-_ T|H_ INJ LAT INJ LONG IN! RT AS(" |NJ A5'NTH INJ T|N[ PO CST T|N INJ ? LAT |NJ Z LONG

64.96 16 44 4? 4135.88 -24.01 180,64 260.24 60.83 17 53 38 3535.9 -27.7J 173.17

115.04 ?? 40 6 3015.53 -24.00 96.22 260.?3 60.82 23 30 _1 2415.5 -27.70 88.75

64.96 16 44 42 4135.88 -24.01 180.64 260.24 60.83 17 53 38 3535.9 -27.71 173.17

115.04 Z? 40 6 _015.53 -24.00 96.22 _.23 60.82 ?3 _0 21 2415.5 -27.70 88.75

64.96 16 44 42 4135.88 -74.0| 180.64 260.24 60.83 17 53 38 3535.9 -27.71 173.17

115,04 27 40 6 _315.53 -24.0(3 96.22 260.23 60.82 23 30 21 7415.5 -27.70 88,75

INC 4.7761

APO 151,58

ETC 196.65

OIFFERENTIAL C_RECT[C_5 HIO-COI._S_ E_CUTION ACCURACY CRSIT OETERHrNATION ACCURACY

TOE .7839 TRA-I,SO74 TC3-3.4726 8AU 1,0951 S6T 440J.4 _ 4LP'_.O SG3 138.0 ST 1229.5 SR 359.6 SS 334.5

ROE .3044 RRA -.0139 RC3 -.2267 FAU .04188 i_T .6081 RRf" .7732 RTF .865_ CRT .7654 CRS -.9974 CST -.8303

FOE .4430 FRA -.1433 FC3-1.5402 8SP 13773 5_8 44_1.6 R"Z3 .3_70 RJ 3 .8672 LSA 1293.5 NSA ?82.3 SSA 14.4

802 .8409 8RA 1.8075 8C3 3.4800 rSP -438 S_I 4408.9 S_2 334.4 THA 3.36 ELI 1261.0 EL2 2?5.6 ALF 13.O4

LAUNCH 04TE NAR 13 1969 FLIGHT TII_ 148.0(3 ARRIVAL OAT£ JUG 8 1969

HELIOCENTRIC CONIC OISTANCE 442.644

RL 148.70 LAL ._ LCL 172,_4 VL 26.910 GAL -5113 AZL 86.23 14CA 219.39 S_A 125.11 £CC ._3808 INC 3.7742 V! 29.964

RP J08.33 LAP -239 LOP 31 157 VP 37.276 GAP 9.24 AZP 92,92 TAL 2D0.33 TAP 59.72 RCA 99,0_ AR3 151.14 V? 34.983

RE 164.221GL ?2.24 GP -27.95 ZAL i28.09 ZAP 148.62 ET5302.91ZAE 126,99 ETE L_32.86 ZAC 141.3i ETC J95.95 CLP-165.13

PLANE TOCENTRIC CONIC

C3 71.721 VHL 4.661 OLA 35.89 RAL 29.61 RA0 6567.9 VEL 11.962 PTH 2.13 VHP 7.2_3 _PA -1J.32 RAP 53.63 ECC 1.3575
LNCH AZMTH LNCH TIN? L-_ TIN? INJ LAT INJ LONG INJ RT ASC _NJ AZ).tTH INJ TJNE PO CST TIM ZNJ 2 LAT ZNJ E LONG

66.97 17 8 35 4084.54 -23.9_ 176.45 261.82 62.41 18 J6 40 3484.5 -27.4! 168.88

113.03 L_ 42 29 _027.65 -23.91 97.16 261.81 62.40 23 32 56 2427.8 -27.40 89.59

66.97 17 8 35 4084_4 -23.92 176.45 261.82 62.41 18 16 40 3484.5 -_7.41 16_.88

113.03 22 42 29 3027.85 -73.91 97.16 261.81 62.40 23 32 56 2427.8 -27.40 89.59
66.97 17 8 35 4084.54 -23,92 176,45 261,82 62.41 18 16 40 3484.5 -27.41 16_._

113.03 ?2 4? 29 _27.85 -73.91 97.16 261.81 62.40 23 3Z 56 2427.8 -27.40 89.59

0IFFER_NTIAL CORRECTIONS M_0_COUR_ EX£CUTION ACCURAC_ CRSIT OETERNINATION 4CCUR_CY

TOE ,7433 7RA-1.6733 TC3-3,8417 8AU 1.1176 SGT 448_.9 _ 4LP"_.! SG3 139.8 ST 1194.5 SR 363.0 SS 3J3.5

ROE .7952 RRA -.0J29 R(3_.'_J_4 FAU .04133 RRT .6077 RRF .7492 RTF .8623 CRT .7767 CRS -.9956 CST -.814!

FOE .4025 FRA -.0790 FC3-J .6471 8SP 14049 SG8 4503.7 R23 .2799 RJ3 ._63_ LSA J256.8 HSA ?77.4 SSA ]6.6

BOE .7998 _RA 1,6733 8C3 3.84_6 FSP -443 SGI 4491.2 SG2 334.7 THA 3.29 ELI J27_.5 EL? ??2.3 ALF 13.74

2234



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69_

LAUNCH DATE MAR 13 1969 FLIGHT T[I_ 150.00 ARRIVA DATE AUG J0 1969

PIELZOCENTRIC CONIC 01STANCE 448.363

RL 148.70 LAL .{E} LOL 172.24 VL 26.842 GAL -4.73 AZL 86,66 HCA 222,58 ,SMA 124.68 ECC .20898

RP IO8.29 LAP -2.26 LOP 34.77 VP 37.259 GAP 9.43 AZP 92.46 TAL 198.49 TAP 61.07 RCA 96.62

RC J66.326 GL 20.27 GP -26.06 ZAL 126,60 ZAP 150.57 ETS 303.28 ZAE 127.78 ETE 201.63 ZAC 143.89

PLANETOCENTRIC CCIN|C
C3 70.193 VHL 4.494 DLA 34.84 RAL 32.98 RAO 6567.8 VEL i1.898 PTH 2.11 VHP 7.277 DPA -B.BI RAP 55.16 ECC 1,3323

LNr..H AZMTH LNCH TII,_ L-I T]NE INJ LAT |NJ LONG rNJ RT A_ INJ A2'NTH [NJ TII,_

68.80 J7 32 2} 40}5.94 -23.81 172.53 265.66 63.78 16 39 39
111.ZO 22 45 34 }O41.44 -23.79 98,17 263.66 63.77 23 56 15

• 68.80 17 32 23 4035.94 -23.81 172.53 Z63.66 63.78 18 39 39

JlJ.L_3 12 43 }4 ]041.44 -23.79 98.17 263.66 63.77 23 36 J5
68.80 17 }2 2} 40}5.94 -23.81 172.53 263.66 63.78 18 39 39

]11,20 _ 45 34 ](]41.44 -23,79 98.17 263.66 63,77 23 36 15

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCLMACY
TOE .7097 TRA-J.5345 TC3-4.2139 BAU 1,J393 SGT 4565.5 _ 424,1 SG3 140,8-

ROE .1885 RRA -.0109 RC3 -.2340 FAU .04053 RRT .6041 RRF .7232 RTF .8600

FOE .3643 FRA -.OlTJ FC3-1.7378 BSP 14333 _ 4585.2 R_} ,2519 RJ3 .6611

_OE .7661 BRA J .5343 BE} 4.221_4 FSP -447 SGI 1572.8 SG2 337.4 THA 3.23

INC 3,3357 Vl 29.964

APO 150.73 V2 34.996

ETC 195.3! CLP-165.B3

F_) CST TIM INJ Z LATINJ 2 LONG

3435,9 -27.13 164.B9

244|.4 -27.12 90.55

34}5.9 -27.13 164,89

2441.4 -27.12 90.55
34}5.9 -27.13 164.89

2441.4 -27.12 90.5}

ORBIT DETERNINATION ACCURACY

ST 1159.0 ,SR 368.0 SS 293.6

CRT .7908 CRS -.9965 CST -.7971

LSA lZ21.0 MSA 271.5 SSA 19.0
ELl 1196.3 EL? 218.2 ALF 14.59

LAUNO_ DATE MAR 13 1969 FLIGHT TIME 152.00 ARRIVAL DATE AUG IZ 1969

HELIOCENTRIC CONIC OISTANCE 454.076

RL 148.70 LAL .(30 LOL 172.24 VL 26.775 GAL -4.31 AZL 67.05 HCA 225.77 SMA 124.26 ECC ,21OO8 INC 2.9470 Vl 29.964

RP 108.24 LAP -2.11 LC_ 37,97 VP 37,L:_03 GAP 9.63 AZP 92.06 TAL 196.63 TAP 62.41 RCA 98.15 APO 150.36 V2 35.O10

RE 1_.4J0 GL 18.41 GP -24.4J ZAL 124.78 ZAP 152.33 ET5 303.49 ZAE J28.45 ETE _00.51 ZAE 146.43 ETC 194.70 CLP-J66.54

PLANETOCENTRIC CONIC

C3 18.895 VHL 4.347 0LA 33._2 RAL 36.45 RA0 6567.8 VlEL 11.844 PTH 2.10 VHP 7.296 0PA -6.55 RAP 56.B0 E(C J.}lJ 0
LNCH AZMTH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| A}_4TM IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

70.50 17 56 213 3989.48 -23.68 168.83 265.77 64.97 19 2 49 3369.5 -26.84 161,12

109.50 22 49 18 3056.40 -23.66 99._ 265.76 64.96 13 40 15 2456.4 -26.63 91.57

70.50 17 56 20 }989.48 -23.68 168.83 165.77 64.97 19 2 49 3389.5 -26.84 16l .12

109.50 22 49 IB }056.40 -23.66 99.28 265.76 64.96 23 40 15 2456.4 -26.8_ 91.57

110.OO 23 24 43 2948.32 -26.56 9'_.25 267.16 67.64 14 J3 51 2}48.3 -29.35 84.18

liD.DO _2 L_O 6 3145.57 -20.84 104.72 ,_4._5 62.27 23 J2 31 2545.6 -24.39 97.}6

DIFFERIENTIAL CORRECTIONS MIO-CO_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6816 TR4-1.389D TC3-4.3848 BAU 1.1597 SGT 4643.5 5GR 427.5 St.,3 141.2 ST 1122.3 SiR 374.1 SS 274.5

ROE .2837 RRA -.OO79 RE3 -.2379 FAU .03953 RRT .5965 RRF ,6963 RTF .8586 CRT .8081 CRS -.9942 CST -,779!

FOE .3281 FRA ,O424 FC3-1.8114 BSP 14603 S_ 4663.1R_3 .L:_42 RJ} .8595 LSA 1185.2 NSA 264.0 SSA 21,6

BOE .7383 _RA 1.3890 BE3 4.5910 FSP -448 SGI 4650.6 S(12 342.0 THA 3.17 EL| 1163.7 EL2 212.5 ALF 15.61

LAUNCH DATE M4R 13 1969 FLIGHT TIN? 154.00 ARRIVAL DATE AUG 14 1969

HELIOCENTRIC CONIC DISTANCE 459.781

RL 14_ .70 LAL .00 LOL 172.74 VL 26.709 G4L -3.88 AZL 87.40 HCA 228.96 ,94k 123,85 ECC .ZIJ 36 INC 2,59_0 V| 19.964

RP |08.20 LAP -J.96 LOP 41.17 VP 37.J68 GAP 9.84 AZP 91.71 TAL J94.80 TAP 63.75 RCA 97.67 kPO 150.03 VZ 35.D73

RE 170.474 GL 16.64 CP -22.95 7AL 122,65 ?AP 153.92 ETS }03.52 7AE 129.01 £TE 199.50 ZAC 148.93 ETE 194.14 CLP-|67._7

PLANE TC_C[NTR]C CONXC
C3 17.790 VHL 4.218 DLA }}.09 RAL 40.04 RAO 6567.7 VEL 11.797 PTH 2.09 VHP 7,333 DPA -4.49 RAP 58.55 ECC I.Z9?_

LNCH AZMTH LNEH TII_ L-J TIME ]NJ LAT IN| LONG IN| RT A,_C IN| AZMTH IN| TIME PO CST TIM IN| 2 L4T IN| Z LONG

72.13 18 20 45 3944.40 -Z}.52 165.26 268.13 66.04 19 26 ?9 3}44.4 -26.56 157.5J

107._7 22 5} }} 3073.26 -?}.51 100.51 768.1} 66.03 ?} 44 46 247}.3 -26.55 97,75
7?.13 16 ZO 45 3944.40 -73.52 165._6 Z65.13 66.04 19 26 29 3}44.4 -?6.56 J57.5J

IO7.87 22 5} }} 3073.26 -73.51 100.51 268.13 66.0} 23 44 46 2473,} -26.55 92.75

llO.O0 0 16 5 28}1.88 -29.37 84.}3 270.64 71.59 I } 16 2231.9 -}1.55 75.83

110.00 22 1 20 3733.78 -17.96 109.93 265.13 60.42 22 55 14 26}3.8 -21.76 107.86

DIFFERENTIAL CORRECTIONS MI0-CCURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6_87 TRA-I.7342 TC3-4.9466 BAU 1.1779 SGT 4713.5 SC,R 4}2.3 SG} 141.O ST 1084.8 SR 381.3 SS Z57,8

ROE .2807 RRA -.OO_6 RE3 -.2414 FAU .0_31 RRT .59C]2 RRF .6696 RTF .8574 CRT ,8792 CRS -,9870 CST -.7595

FOE .2953 FRA .1014 FC3-1.8646 BSP 14_05 _ 4733.3 R_3 .1992 R13 .8582 LSA 1|50.3 NSA ?54.9 5SA 24.7

BOE .7160 8RA 1.2343 BE3 4.9525 FSP -445 SGI 4720.4 S_2 348.5 THA 5.12 ELI J131.6 EL2 ?04.4 _LF J6.BI

LAUNCH OATE MAR I} 1969 FLIGHT TIME 156.00 ARRIVAL OATE AUG 16 1969

HELIOCENTRIC CONIC

RL 148.70 LAL ._

RP 108.16 LAP -1.BO

RE 172,518 GL 14.94

PLANE TOCENTRZC CONIC

C} 16.857 VHL 4.105
LNCJ-I AZMTH LNCH TIME

7}.73 18 46 5

106.77 _2 57 59

73.73 18 46 5

106.77 ?? 57 59
110.00 0 50 41

110.00 71 36 30

DIFFERENTI4L CORRECTIONS

TDE ,6343 TRA-1.0744 TC3-5._(346 BAU 1,|9_4

ROE ,278} RRA .O015 RC3 -,2462 FAU .03706

FOE .7620 FRA .1566 FC3-1.9040 8._P 15062

BOE .6927 BRA 1.0744 BE3 5.}103 FSP -444

DISTANCE 465,476

LOL 172.24 VL 26.644 GAL -3.44 AZL 87.72 PICA 232.15 SMJ 123.45 ECC .71285 INC _.2812 V| Z9.964

LOP 44.38 VP 37.134 GAP 10.05 A}'P 91.40 TAL 192.94 TAP 65.09 RCA 97.17 APO 149.73 V2 35.036
GP -21.66 ZAL 120.73 ZAP 155._ ET5 :)03,39 ZAE 129.50 ETE 19_.5_ ?AC 151.42 ETE |93.62 CLP-168.O0

DLA 32.32 RAL 43,77 RAO 6567.7 VEL 11.757 PTH 2,08 VHP 7.367 OPA -_.61 RAP 60,40 ECE 1.2773

L-I TIN? IN| LAT IN| LONG IN| RT A,$C IN| AZMTH IN| TIME PC) CST TIM IN| ? LAT IN| ? LONG

_99.50 -23,35 161.73 270.77 66,99 19 51 5 3299.5 -26.76 153.94

3093.13 -23.33 101.95 170.76 66,98 23 49 }2 2493.1 -26.24 94.15

3899.50 -23.35 161.73 270.77 66,99 19 31 5 3299.5 -26.26 153.94
3093,13 -73.33 101.95 270.76 66.98 23 49 32 ?493.1 -26.24 94.13

2757.21 -_].81 79.0_ 273.70 74.41 1 36 38 2157.2 -}2.64 70.28

3283.41 -16.27 11Z.75 266.98 59.52 ?2 51 13 2_3.4 -20.20 105.86

MIO-GOUR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.T_T 4783.4 _ 437.9 .T_3 140.5 ST 1041.2 SR }88.5 SS ?_0.5

RRT .58L_ RRF .6441 RTF .8575 CRT .8511 CRS -.9778 CST -.7356

,SG8 4_05.4 R"_3 .1748 RI_ .8582 LSA 1110.2 MSA 24}.8 5SA 28,4

$61 4792,} S(12 355.5 THA 3.07 EL| I094.3 EL2 194.0 ALF |8._1

?235



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4. 1968-69b

LAUNCH CATE MAR 1] 1969 FLIGHT TII4E 159,00 ARRIVAL OATE AUG 18 1969

HtELIOCENTRZC CONIC

RL 148.70 LAL .DO

RP lO8.IZ LAP -1.64

RC 174.540 GL 13.30

PLANE TOCENTRIC CONIC

C3 16.067 VHL 4.008 CLA 31.58 RAL

LNCH A_NTH LNCH TII,_ L-I TIM( ]NJ LAT

75.39 19 12 46 3853.53 -25.15

104.61 23 2 15 5117.26 -23.11

75.59 19 12 46 5853.53 -25.13

104.61 23 2 15 5111.26 -25.11

110.00 J 21 21 2697.64 -51.82

110.00 2| 56 47 5521.15 -14.96

OIFFERENTIAL CCRR[CTIONS

TO£ .608_ TRA -.9070 TC3-5.648| _AU 1.2144
ROE .2765 RRA .0076 RC3 -.2515 FAU .05576

FOE .2290 FRA .2095 FC3-1.9268 BSP 15326

806 .6681 8RA ._TO BE5 5.6537 FSP -444

OISTkN_E 471,162

LOI. 171.24 VL 26.580 GAL -2.99 AZL 88.01 PEA
LOP 47.58 vP 57.101 GAP 10.27 AZP 91,15 TAL

GP -20.52 ZAL 117,55 ZAP 156.71 ETS 505.09 ZAE

255.55 SNA 125.06 ECC .21455 [NC 1.9905 Vl Z9.964

191.08 TAP 66.45 RCA 96.66 APO 149.46 v2 35.050

129.95 £T[ 197.76 ZAC 153,89 £TC 193.12 CLP-168.73

47.65 RAO 6567.6 V[L 11.724 PTH 2.07 VHP 7.456 OPA -.90 RAP 62.52 ECC 1.2644

INJ LON_ INJ RT AS( INJ Az"NTH INJ TIM(_ PO (ST TIN INJ Z LAT INJ Z LONG

158.14 275.67 67.87 20 17 0 3255.5 -25.92 150.3!

105.68 275.67 67.85 23 54 12 2517.5 -25.91 95.86

158.14 275.67 67.87 20 17 0 3253.5 -25,92 150.31

105.68 275.67 67.85 25 54 12 2517.3 -25.91 95.86

74.67 276.79 76.80 2 6 18 2'097.6 -53.31 65.76

114.92 269.55 58.90 22 52 B 2721.2 -18.97 108.10

N_O-(_zUI_'_CUTZON ACCURACY ORBIT OETERIA|NATION ACCURACY

._T 4855.3 SC_ 443.9 SC,5 139.8 ST 991.3 S_ 395.3 SS 225.5

RRT .5741 RRF .6L_02 RTF .8587 CRT .8745 CRS -.9482 CST -.7057

SGB 4875.6 R23 .1519 R15 .8593 LSA 1065.3 HSA 250,5 SSA 31.9

SGI 4862.0 SG2 362.9 THA 5.02 ELI 1051.8 EL2 180.7 ALF 19.83

LAUNO-I OATE HAR 13 1969 IrLIC_T TII4E J_.O0 ARRIVAL DATE AUG 20 1969

t._LIC_ENTRIC O:3NIC DISTANCE 476.836

RL 148,70 LAL .00 LQ. 172.24 VL 26.517 GAL -2.52 AZL 88.28 H(_

RP 108.08 LAP -1.47 LCP _0.79 VP 37.068 GAP 10.49 AZP 9D._J TAL

RE 176.542 GL I1.69 GP -19.50 ZAL 114.61 ZAP 157.95 £TS _O2.62 ZAE

PLANETOCENTR|C CONIC

C3 15.424 VHL 5.927 OLA 30.86 RAL 51 ._ RAO 6567.6 VEL 11.696 PTH
LNCH AZNTH LNCH TIME L-I TJ_ INJ LAT INJ _ INJ RT AS(

77.20 19 41 32 3_04.50 -LP'Z.85 154.51 276.84

102.80 23 5 57 3147.99 -22.84 I05.88 276.84

77.20 19 41 32 3804._O -_Z.85 154.51 276.84
102,80 25 5 57 3_4_7=_99 -LP'Z.84 105.88 276.84

110.00 1 50 21 2646.27 -52.56 70.85 260,02

110,00 21 59 55 3354.02 -15.79 116.76 272.10
01FFER_NT_AL (_(TIONS

TOE .5798 TRA -,7305 TC5-5._55 8AU 1.2512

ROE .2754 RRA .0149 RE5 -,2565 rAU .05458

FOE .1970 FRA .2608 FC3-1.9297 BSP 15556

+ BOE .6419 BRA .7_06 BC3 _.9710 FSP -44J

238.56 SMA 172._ £CC ._1647 ZN( 1.7212 Vl _9.964

189.22 TAP b'7_T?RCA _.12 _ 149.25 v2 35.063

130.51ETE 197.02 ZAC 156.56 ETC 192.64 CLP-169.46

2.06 VHP 7,557 0P_ .67
INJ A214TH INJ TIM_ PO CST TIM

68.68 20 44 57 3k_14.3

68.67 25 58 5 2548.0
68,68/ _ 44 57 3204.5

68.67 25 58 5 2_A8.0

78.95 2 54 28 _046.5

58,41 _2 55 49 2754,0

_to-O:x_sE Gx_cuTIO_ A(CU_ACY

.S_T 4920.6 _ 4S0.2 SG3 138.7

RRT ,5654 RRF .5980 RTF .8605

SOB 4941.1 R23 .1518 R15 .8609

•_1 4927.2 _62 370.8 THA 2.98

RAP 64.32 ECC I._538

INJ 2 LAT INJ 2 LONG

-25.54 146.46

-25,55 98.04
-_5.54 J46.46

-25.53 90.04

-55.74 61.81

-17.87 110.02

CRBIT DETERMINATION ACCURAC_
ST 95_.8 SR AO_.9 SS 20_._

CRT .8993 CRS -._OBI C$T -.6687

LSA 1015.5 MSA 214.8 SSA 38.7
ELi 1004.3 EL2 165.6 ALF 21.74

LAUNEH O_T£ N_R 13 f969 FLIGHT TII4_ t62.00 _RRIWL CATE JUG ZZ 1969

HELIOCENTRIC CONIC CISTANCE 482.497

eL 148.70 LJL .OO LOL 172.24 Vk 26.455 GAL -2.05 A?L 88.55 N(A 141.76 ,9_A 122.31 ECC .21962

RP 108.04 LAP -I.Z9 LC_ 54.00 VP 37.036 GAP 10.75 AZP 9(3.70 TAL 187.55 TAP 69.11 R(A 95.57

RE 178.523 GL 10.11 GP -1_.59 ZAL 111.44 ZAP 159.06 [TS 501 .98 ZAE 1_0.65 [TE 1_.55 7AC 158.82

PLAN[TC(ENTRiE CONIC
C] 14.918 VHL ].86_ _LA _0.12 RAL 55.85 RA0 6567.6 VEL !1.675 PTH 2.05 VHP 7.65] 0PA 2.1

LN_J,4 AZNTH LN_H TIN[ L-I 7II4[ INJ LAT INJ LONG INJ RT A$C INJ A_4TH INJ TJI4_

79._9 20 15 55 3747.95 -22.51 149.95 280.28 69.44 21 16 3

100.71 23 6 5? 3189.39 -22.50 108.84 280.28 69.45 24 0 1

79.29 20 13 55 5747.95 -22.51 149.95 2_0.28 69.44 21 16 5

iO(3.71 25 6 52 5189,39 -'72.50 |08.94 2F)0.28 69.43 24 0 I

I10,OO 2 18 45 2599.97 -53.11 67.55 285.44 80,95 3 2 5

IIO.OO 22 4 48 3385.37 -12.67 118.49 275.19 57.98 23 I 14

OIFFER1ENTIAL CCR_CTIONS MI0-COURSIE EXECUTION ACCURACY

TOE .5478 TRA -.5429 TC5-6.2415 BAU 1.2459 £_T 4977.5 $GR 456.4 SG5 157.2

ROE ._749 RRA .0257 RE5 -.2605 FAU .05289 RRT .5559 RRF ,5774 RTF .8619

FOE ,1658 FRA .3119 FC5-1.9089 _SP 15725 .S_ 4998.2 R25 .1149 R13 .8624

BOE .6129 8RA .5434 BE3 6.2470 FSP -435 S_I 4985.8 SG2 578.9 THA 2.94

INC 1.4696 VI _9.964

APO 149.05 V_ 35.076

ETC 192.16 (LP-170.19

I RAP 66.39 ICe 1.2455

PO CST TIM INJ 2 LA7 INJ 2 LONG

3148.0 -25.10 142.09

2589.4 -25.09 100.98

51_8.0 -25.10 142.09

2589.4 -25.09 1OO.98

2000.0 -34.O0 58.22

2785.4 -16.81 111.83

ORBIT OETERNINATION ACCURAC_

ST 871,3 5R 408.0 SS 195.8

CRT .9249 CRS -.8460 CST -.6238

LSA 960.8 MSA 196.9 SSA 46.4

ELI 951.6 EL2 142.0 ALF 23.96

LAUl_.._ DATE MAR 13 1_69 FLI_,_T TINE 164.00 ARRIVAL CATE AUG Z4 1969

H_LIOCENTRIC CONIC 0IST/dq(£ 488.143

RL 118.70 LAL .O0 L_ 172.24 VL 21_.394 GAL -1.55 A2'L 88.77 PICA

RP 108.(30 LAP -1.12 LOP 57.21 VP 57.005 GAP 10,_ A2'P 90.52 TAL
RE 190.483 GL 8.56 GP -17.77 ZAL 108.05 ZAP 160.11 ET$ _01.17 ZA[

PLAN[ TC_ENTR |C CONIC
C5 14.550 V_ 5.B14 OLA 29.54 RAL 60.16 RAO 6567.6 V_L 11.659 PTH 2,05 VHP

LN(.H AZNTH LNCH TIME L-i T_14_ INJ LAT INJ _ INJ RT AS( INJ A2_ATH INJ TII_

81.97 20 51 2_Z 3676.45 -L:_.O8 144.47 283.98 70.17 [ 21 52 59

98.03 25 3 25 5249.75 -,3_.07 115.15 283.98 70.16 23 57 35
100.00 0 JO 45 3046.68 -25.73 99.39 285.26 74.23 1 1 31

100.00 _ 30 40 5554.76 -18.52 119_40 282.46 66.11 23 26 34

ll0,O0 2 47 4 2556.97 -33.52 64.06 _7.08 82.66 5 29 41

110.OO 2_ 10 _ 5417.22 -11.51 1_0.23 178,58 57.59 25 7 47

OIFFER[NTIAL COR_CTICINS MIO-COJR_I_ _(UTICIN ACCL_ACY

TOE .5063 TRA -.3486 TC3-6.4775 BJ"J 1.2610 SGT 5035.7 ,_ 462.2 SG3 135.6

ROE .2744 RRA .0532 RE3 -.2659 FAU .05146 RRT .5472 I_ .5586 RTF .864B

FOE .! 530 FRA .5601 FCS-I '8721 BSP 15957 _ _056_'_3 .0987 RI5 .8652

80E .5758 _qA .3502 BE3 6.4829 FSP -431 $G1 _042.1 _,_2 586.4 THA 2.89

244.97 SMA 1_1.94 EC( .22103 IN( 1.2325 Vl Z9.964

185.48 TAP 70.45 RCA 94.99 APO 148.90 V_ 35.089

1_0.96 ETE 195.75 ?AC 161.28 ETC 191.67 CLP-170.gz

7,756 0PA 3.45 RAP 68.52 ECC 1.2594

PO (ST TIM INJ 2 LAT INJ _ LONG

]076.5 -24.59 156.61

2649.7 -24.58 105.29

2446.7 -27.64 91.1J

2754.8 -21.59 111.95

1957.0 -34.14 54.87
2817.2 -15.71 113.64

ORBIT OETERNIN_TION &CCURACY

ST 795.5 SR 412.5 SS 184.8

CRT .9484 CRS -.7524 EST -.5675

LSA 895.7 NSA 177.6 SSA 56.9

ILl 888.4 EL2 117.2 ALF 26.69

r:
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 4. 1968-69p

LJLW.:H CATE MAR 13 X969

PELIC(ENTRIC CONIC

RL 148.70 LAL .00

RP 107.96 LAP -.94

RC 182.422 GL 7.03

PLANIETC_ENTR[C CONIC

C_ 14.}20 VHL 3.764

LN(,PI ATMTH LI_H T]M_

86.47 21 45 30

93.53 22 44 }2

1130.00 0 56 I6

ZO0.OO 22 20 22

110.00 3 15 35

110.(30 LP'Z 17 32

FLIGHT TINE 166.00 ARRIVAL DATE AUG Z_ 1969

0[STANCE 493.773

LOL 172.24 VL 26.333 GAL -I.04 AZL 88.99 HCA 248.18 5_iA 121.59 [CC .22370 1NO J.0073 vJ 29.964

LOP 60.42 VP 36.974 GAP JI.Z3 AZP 90.37 TAL 183.61 TAP 71.80 RCA 94.39 APO I48.79 vz 35.102
GP -17.04 ZAL J04.47 ZAP 161.08 [TS 300,17 7AE 131.Z4 [T[ 195.20 ZAC 163.74 (TC 191.I5 CLP-171.64

CLA 28.52 RAL 64.57 RAO 6567.6 _L JI.649 PTH 2,05 VHP 7.852 0PA 4.64 RAP 70.70 £CC 1.2357
L-[ TINE INJ LAT INJ _ INJ RT AS( INJ AZIATH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

3535.21 -21.fl6 I3fi.55 287.93 70.87 22 44 45 2955.2 -23.98 127.50

3363.96 -21.56 121.35 2_7.92 70.86 23 40 36 2764.0 -25.97 I13.50

2952.41 -27.50 9_.83 889.72 77.54 ! 45 29 2352.4 -2B.77 84.33

3441.99 -16.04 |24.r_J 285.53 64.43 23 17 44 2842.0 -19._5 117.46

2516.29 -35.82 60.92 29D.gZ 84.69 3 57 31 1916.3 -34.18 51.70
5450.87 -10.28 12_.O6 ?.-62.23 57.22 23 15 3 2850.9 -14.33 115.53

OIrFERENTIAL CCRRECTIONS NI0-COURSI[ IrXECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

TOE .4346 TRA -.I456 TC3-6.6587 BAU i .2758 _T 50_V_.6 _ 467.3 _15 135.9 ST 708.7 S,R 415.3 SS 177.3
RO( .2740 RRA .0434_ RC5 -.2661 FAU .03004 RRT .5386 _ .5411 RTI r .86_5 CRT .9670 CRS -.6189 CST -.5055

FOE ,0990 FRA .4064 FC3-1.8164 BSP 16171 _ 5114.0 R23 .0857 RJ3 .8688 LSA 822.J NSA J59.8 SSA 70.5

60[ .5]O8 BRA .1520 8C5 6.6640 F_P -429 S_I 5098.8 _2 395.5 THA 2.85 ELl 816.4 EL2 92.0 ALF 29.97

LAUNCH OATE MAR 13 1969 FLIGHT TII, E 168.00 ARRIVAL OATE AUG 28 1969

PIELIOC[NTRIC CONIC

RL ]48.70 LAL .00
RP I07.92 LAP -.75

RC 184.340 GL 5.52

PLAN[T(XENTRIC CCNIC

C3 14.255 VHt. 5,775

LNCH A_TH LN(_ TIME
9O.O0 23 27 43

9O.O0 21 38 12

1OO.OO J 35 38
100.00 22 16 54

JIO.GO 3 A4 22

110.[30 22 24 58

DIFFERIENT|AL COI_CT|ONS

TOE .3952 TRA .07_7 TC5-6.7607 _AU 1.2B76

ROtE .2740 RRA .0557 RE5 -.2656 FAU .02656

FOE .0649 FRA .4530 FC5-1.7369 BSP 162_

60( .4809 _q'A .OgOO BC5 6.76fl9 FSP -422

0ISTANCE 499.584

LOt. 172.24 VL 26.274 GAL -.5| AZl. 89.2! HCA 251.40 S_A I21.24 ECC .22666 INC .7916 VI 29.964

65.64 VP 36.944 GAP JI,5| AZP 90.25 TAL 181.75 TAP 73.I4 RCA 93.76 APO I48.72 V2 35.114

GP -|6.57 ZAL |00.75 ZAP I61.97 [TS 29_.98 ZAE I31.50 ETE 194.7I ZAC 166.20 ETC I90.57 CLP-172.36

DLA 27.63 RAL 69,07 R_O 6567.6 VEL 11.646 PTH 2.04 VHP 7.980 OPA 5.75 RAP 72.94 ECC 1.2343
L-I TIN[ INJ LAT INJ _ JNJ RT AS{ INJ A_ATH INJ TII_ PO (ST TIN INJ 2 LAT INJ 2 LONG

3280.00 -24.89 1J6.30 29_.54 76.05 24 22 23 2680.0 -26.57 J08.03

3636.53 "17.09 139.46 290.56 67.07 22 38 48 3056.5 -20.05 132.O5

26_O.51 -28.26 87.69 294,15 79.87 2 23 58 2280.3 -29,38 79.06
3311.45 -15.95 12B.79 289.05 63.29 23 15 25 2911.5 -17.42 122.72

2477.40 -54.02 57,_0 294.95 86.47 4 25 40 J877.4 -34.14 48.66

3487.12 -8.93 124,01 286.1I 56.87 23 22 45 ?..887.1 -15.25 117.53

N_0-_ []0ECUTICIN ACCURACY ORbiT 0ETERMINATI(_N ACCURACY

_T 5I_8.2 S,GR 471.6 S(13 131._ ST 620.5 SR 417.1 SS 176.5

RRT .5_97 _ .5247 RTF .87_0 CRT ._725 CRS -.4467 C$T -.4657

• _B 5159,8 R'Z) .0707 RI3 .8723 LSA 747,9 N5_ 155.6 SSA BO.9

_,GI 5144,3 S_2 39¢J.5 THA 2.BO ELI 745.2 EL2 6J.1ALF 35.63

LAUNCH OATE MAR 13 1969 FLIGHT TINE |70.00 ARRIVAL 0ATE AUG 30 1969

HELIOCENTRIC CONIC 0ISTANCE 504.973

RL 148.70 LAL .0(] L_. 172.24 VL 26.216 GAL .03 ATL 89.42 HCA
RP 107.88 LAP -.36 LOP 66.85 VP 36.914 GAP 11.79 kIP 90.15 TAL

RC 186.236 GL 4.05 GP -15.77 7AL 96.86 ZAP 162.81ET5 297.60 ZAE

PLAN[TOCENTRIC CONIC

C3 |4._2 VHL 3.782 _LA 26.67 RAL 73.61 RAO 6567.6 VEL J1.649 PTH _.04 VHP B.|I9 0PA 6.76 RAP 75.22 ECC 1.2354

LNCH ATNTH LNCH TIIAE L-I TIHE INJ LAT INJ LCNG INJ RT ASC INJ AZ14TH INJ TIHE PO CST TIM INJ 2 LAT INJ Z LONG

90.00 0 19 42 3181.96 _26.33 109.48 298.16 79.18 I 12 44 2582.0 -27.56 101.02
90.00 21 26 23 3756.65 -14.33 J45.53 294.07 65.32 22 28 40 3136.6 -17.55 138.33

100.00 2 12 27 2818.45 -28.93 83.21 298.64 82.14 2 59 26 221_.5 -29.7_ 74.49

10(3.00 22 16 I6 3575.39 -II.96 132.50 292.88 62.40 25 15 54 2975.4 -15.57 125.56
110.00 4 15 22 2440.11 -34.14 35._0 299.16 B8.lB 4 54 2 1840.I -34.02 45.75

110.00 22 31 f15 3526.50 -7.46 126.11 290.19 56.54 23 30 39 2926.5 -II.Bl 1J9.71

. OIFFERENTIAL CGRI_CTICNS HIO-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_
TOE .3306 TR4 .3009 TC5-6,7666 BAU 1._948 5GT 5167.8 SGR 475.1 ,SG3 128.7 ST 545.8 SR 418.6 SS 184._

ROE .2733 RRA .0688 RC3 -.2563 FAU .02672 RRT .5166 RRr ._90 RTF .8732 CRT .9418 CRS -.2659 C$T -.4960

FOE .O353 FRA .5OO1 FC3-1.6173 BSP |64_0 _ 3189.6 RE3 .0644 R15 .8734 LSA 685.2 MSA 185.8 554 75.2

_OE .4302 BRA .3087 BC3 6.7716 F_P -413 _l 5175.7 _2 406.3 TH4 2.74 ELI 678,4 EL2 113._ ALF 57.04

_54.6J $t44 120.91 ECC .22992 INC .5842 Vl 29.964

I79.89 TAP 74.30 RCA 93.11 APO 148.70 V2 35.126

I3|,74 ETE 194.26 ZAC 168.66 ETC I89.84 CLP-173.07

LALqO-I DATE NAR 13 1969 FLIGHT T|I,4E 172.00 ARRIVAL gATE SEP I I969

HELIOCENTRIC COLIC

RL J48.70 LAL .OO

RP 107.83 LAP -,37

RC 188.109 GL 2.63

PLANETOC[NTRIC C(_IZC

C3 14.535 _ 3.8J2

LNO'I A2'MTH LNCH TIME L-| TZI4E JNJ LAT
90.O0 l I 6 3107.25 -27.17

90.0_ 21 21'1_ 3818.45 -J1.96

100.00 2 47 47 276_.29 -29._8
IDO.O0 22 17 I9 3657.63 -9.98

110.00 4 42 27 2404.52 -34.18
I10.OO 22 39 9 3569.13 -5.85

DIFFERENTIAL CORRECTIONS

TOE .2365 TRA .5313 TC5-6.7401 _AU 1.5105

ROE .2732 RRA .0824 RC3 -.2565 FAU .02562

F0E -.OO39 FRA .5448 FC5-1.5264 BSP J_2B

80E .3629 8RA .5376 8C5 6.7450 FSP -409

DISTANCE 510.559

LQ.. 172.24 VL 26.159 GAL .60 AZL 69.62 H¢.A

LOP 1_.07 VP _.BB5 GAP 12.09 AZP 90.08 TAL
GP -15.23 ZAL 92.9_ 2AP 163.58 ETS 296,02 ZAE

257.85 SH4 120.58 ECC .23351 INC .3826 VJ 29.964
178,02 TAP 75.86 RC4 92.42 APO 148.73 V2 35.138

131.97 ETE 193.85 ZAC I71.12 ETE 188.85 CLP-173.79

OL4

INJ LON_ INJ RT ASC INJ A214TH INJ TIHE

104.17 502.92 81.71 J 52 53

150,36 297.98 64.14 22 24 58
79.17 305.23 84.22 3 35 50

136.05 296.95 61.68 23 17 57

52.22 305.52 89.83 5 22 52
128.36 294.44 56.26 23 58 38

_D-COUR_E E_ECUT_ON ACCUR4C_

SGT 5226.7 _R 477.7 SG3 127.5

RRT .SIOI RRT" .4962 RTF .8791

SGB 5248.3 WZ3 .0523 R|3 .8793

SGJ 5232.4 SG2 410.4 TH4 2.69

25.64 RAL 76.17 RAO 6567.6 V_LIl.658 PTH 2,05 VHP 6.271 OP4 7.68 RAP 77.54 ECC 1.2592

PO CST TIN INJ 2 LAT INJ 2 LONG
2507.2 -28.04 95.61

3218.4 :15.34 143.32
2163,3 -29.87 70.40

3037.6 -13.69 129.2Z

1804.5 -33.63 42.99

2969.2 -10.25 122.03

O_IT OETERMIN4TION ACCURACY

ST 469.B SR 413.7 SS 196.3
CRT .8135 CRS -.0789 CST -.5864

L54 603.2 NSk 253.6 554 63.l

ELI 597.9 EL2 190.0 ALF 40.7!
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4 1968-69

LAUNCH OATE MAR 13 1969

HELIOC[NTRI{ C(:_N|C

RL 14B,70 LAL .00

RP 107,81 LAP -.18

RC 189.959 GL 1,26

PLAMETOCENTRIC CONIC

C3 14.939 VHL _,865

LNCH A2NTH LNCH 7J147

90._O 1 39 17

90.00 21 19 !1

100.00 3 21 55

100.00 22 19 15

110.00 5 11 23

110.00 22 46 16

FLIGHT TINE 174.00 ARRIVAL 0ATE SIP 3 1969

OISTANCE 516.077

LC_ 172.24 VL 26.102 GAL 1.I9 AZL 89.81HEA 261.05 S_k 120.25 £CC .23745 INC .1861 Vl 29.964

LOP 73.29 VP 36.856 GAP 12.41 AZP 90.03 TAL 176.17 TAP 77.22 RCA 91.70 APO 14B.BI V2 35.150

GP -14.74 2AL 88.89 2AP 164.29 ITS 294.23 ZAE 132.18 IT[ 193.41ZAC 173.58 ETC 187.26 CLP-I/4.50

CLA 24.53 RAL 82.69 RAO 6567.6 VEL 11.676 PTH 2.05 VHP 8.436 OPA 8.51 RAP 79.90 gCC 1.2459

L-I TII4E |NJ LAT INJ LCNG |NJ RT ASC INJ AZI4TH rNJ TII_ PO CST TIN INJ 2 LAT INJ 2 LONG

3044,22 -27.71 99,64 307.70 83.92 2 30 2 2444.2 -28.26 91.01

3893.74 -9.68 154.73 302,12 63.26 22 24 5 3293,7 -13.20 147.81

2713.36 -29.6? 75.49 307.89 86.14 4 7 8 2113.4 -29.88 66.69
3699.84 -7.95 139.55 )01,19 61.09 23 20 55 3099.8 -11.74 132,82

2370.86 -34.16 49,59 308.00 91.38 5 5(3 54 1770.9 -33.59 40.39

3615.I0 -4,11 130.78 298.84 56.04 23 46 31 3(315.1 -8,54 124.49

O|FFERENTI4L C_R/_CT|ON5 MI0-COUR_E EXECUTION ACCURACY

TOE .1368 TRA .7771 TC3-6.6084 BAU 1.3207 .%T 5266.9 .%R 478.8 .%3 125.3

ROE ,2762 RRA .0968 RC3 -,2480 rAu .02422 RRT ,5005 RRF .4826 RTF .8834
rOE -,0403 rRA .5889 rC3-I .4034 BSP 16827 S(r_ 5288.6 i_3 ,0435 R13 .8836

8OE .3082 8RA .783i 8C3 6.6131 FSP -406 .%1 5272.4 .%2 414.1 THA 2.62

_AUNO.I OATE MAR 13 1969 FLIG_._T TINE 176.00

HELI_KNTRIC CONIC 0ISTANCE 521,584

RL 148.70 LAL .00 LOL 172.24 VL 26.047 GAL 1.80 ATL 90.01HG_ 264.28 SMA

RP 107.78 LAP .01 LOP 76.52 VP 36.827 GAP 12.75 AZP gO.00 TAL 174.32 TAP
RC 191.786 GL -.O5 GP -14.29 ZAL 64.87 ZAP 164.95 ITS 292.22 ?AE 132.37 ETE

PLAMET(XENTR|C CONIC

(3 15.538 VHL 3.942 OLA 23.37 RAL 87.13 RAO 6567.6 VEL 11.701 PTH 2.06 VHP
LNOI AZNTH LNCH TIME L-I TINE INJ LAT _NJ LONG INJ RT A_ INJ A2NTH XNJ TINE

gO.O0 2 15 16 2989.33 -_8,04 95.65 312.50 85.89 3 5 5
gO.O0 21 18 40 3966.29 -7.43 158.87 3(36.44 62.60 22 24 47

I00.00 3 54 52 2f_8.16 -29.83 72.14 312.61 87.90 4 39 20

100.00 22 21 45 3762.69 -5.86 143.06 305.58 60.64 23 24 28

110.00 5 39 55 2339.51 -34.08 47.14 312.58 92.83 6 18 55

110.00 22 53 11 3664.11 -2,24 J33.34 303.34 55.88 23 54 15

01FFER_NTIAL CCRRI[CTION$ MIO-COI._SI[ E_ECUTION ACCURACY

TOE .0286 TRA 1.0390 TC3-6.3862 BAU 1.3275 S_T 5296.8 .%R 479.1 .%3 122.8

ROE .2761RRA ,1122 RC3 -.2358 FAU .02276 RRT .4906 RRIr ,4704 RI"F .8874

FOE -.0749 FRA .6346 FC3-1.2683 BSP 1689"_ S_ 5318.4 R_3 .0371 R13 .8875

BO£ .2796 8RA 1.043(3 8¢3 6.3906 rSP _397 .%1 5302.0 .%2 417.1 7HA 2.56

CRBIT 0ETERNINATION ACCURACY

ST 457.1SR 412.2 SS 215.6

CRT .5408 CRS .0871 CST -,7562

LSA 551.7 NSA 343.9 $SA 51.0

ELl 541.4 EL2 292.7 ALF 39.58

ARRIVAL DATE SIP 5 1969

119,94 £CC .24177 INC .0000 vJ 29.964

78.60 RCA 90.94 APO 148.94 V2 35.161

J93,|3 ZAC 176.03 ETC 183.93 CLP-175.21

8.614 OPA 9,26 RAP 82.29 ECC 1.2557
PO CST TIM |NJ 2 LAT INJ 2 LONG

2389.3 -28.32 87.00

3366.3 -II.05 152.06

2068,2 -29.80 63.33

3162.7 -9.73 136.40

1739.5 -33.31 37.99

3064.1 -6.71 127.10

CI_IT D[TERNINATIC_ ACCURACY

57 517.8 SR 407.8 55 239.6

CRT .2083 CRS .2115 CST -.8926

LSA 567.9 NSA 409.4 SSA 41.6
ELI 533.4 EL2 387.2 ALF 20.41

LAUNCH 0ATE NAR 13 1969 FLIGHT TINE 178.00 ARRIVAL O_TE S£P 7 1969

HELIOCENTRIC CONIC

RL 148.70 LAL

RP 107,75 LAP

RC 193.588 GL -1.27

PLAN[TOC£NTRI( CONIC

C3 16.350 VHL 4.043

LNCH A_HTH LN_H 7|1_

90.00 2 49 20

90.00 21 19 9

100.00 4 26 35

100.00 22 24 35

II0.00 6 7 48

110.00 22 59 3(3

01FFER_NTI4L CORRECTIONS

TOE -.0963 TRA 1.3097 TC3-6.1023 BAU 1.3347

ROE_ .2805 RRA .1279 RC3 -.2218 FAU ,02141

FOEB-.IJI5 FRA .6790 rC3-I,1339 BSP 17049

gOE .2964 BRA 1.3160 8C3 6.1063 FSP -392

0IST_NCE 527.054

.O0 LOL 172.24 VL 25.992 G4L 2.44 AZL 90.20 HCA 267.50 SNA 119.63 ECC .24650 INC .1981 VJ 29.964
•20 LOP 79.74 VP 36.799 GAP 13.10 AZP 89.99 TAL 172.49 TAP 79.99 RCA 90.14 4110 149.12 V2 35.172

GP -13.88 Z4L 80.89 ?kP 165.54 ETS 289.99 Z4[ 132.55 ET[ 192.81 2AC I78.43 ETC 170.62 CLP-175.93

CLA 22.16 RAL 91.46 RA0 6567.7 VEL 11.736 PTH 2.07 VHP 8.807 OPA 9.93 RAP 84.71ECC 1.2691

L-] TII4_ |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH |NJ TIM_ PO CST TEN INJ 2 L4T INJ 2 LONG

2941.16 -28.23 _,14 317.55 87,64 3 38 21 2341.2 -28.26 83,48

4037.59 -5.18 162.90 310.88 62.12 22 26 26 3437.6 -8.87 156.16

2627.57 -29.89 69.12 317,38 89.48 5 10 23 2027.6 -29.64 60.33

3826.41 -3.72 146.58 310.08 60.32 23 28 21 3226.4 -7.6fl 139.99

2310.89 -33.96 44.9_ 317.23 94.14 6 46 19 1710.9 -33.02 35.81

3715.86 -.27 1_.04 307.92 55.82 24 1 46 3115.9 -4.75 129.83

NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERt41NATION 4CCURAC_
.%T 5328.0 S_R 477.8 .%3 120.5 ST _34.0 SR 4OI.6 SS 266.7

RRT .480_ RRF .4577 RTF .8921 CRT -.O713 CRS .3148 CST -.9385

,.%8 5349.4 R23 .0_02 RI3 .8922 LSA 686.3 MS_ 402.7 SS_ 34.B

.%1 5333.0 .%2 418.6 THA 2.48 ELI 635.1 EL2 399.9 ALF 175.71

LAU_O_ 0ATE HAR 13 1969 FLIGHT TINE 180.00 ARRIVAL OATE S_P 9 J969

HELIOCENTRIC CONIC

RL 148.70 LAL .0_

RP 107.71 LAP .39

RE 195.366 GL -2.42
PLANETOC_NTRIC CONIC

C3 17.399 VHL 4.171

LNCH A2'MTH L/NCH TINE

_0,00 3 21 35
90.00 21 20 15

100.00 4 56 56

100.00 22 27 36
110.00 6 34 49

110.00 23 6 12

0IFFERENT|4L CO_RIECTIONS
TOE -.2326 TRA 1.5938 T(3-5.7579 8AU J.3402

ROE .2834 RRk .1439 RC3 -.2055 FAU .0_09

FOE -.1476 FRA .7236 FC3 -.9994 8SP 17180

B0E .3667 _RA 1,¢_303 BC3 5.7616 FSP -_7

0ISTANCE 532.484

LOt. 172.24 VL 25.939 GAL 3.11 k_. 90.39 H_A 270.73 S_A 119.33 ECC .25169 INC .3887 Vl 29.964

LOP 82.97 VP _.771 GAP 13.49 AZP 90.00 TAL 170.66 TAP 81.39 RC_ 89._O APO 149.37 V2 35.187

GP -13.51 2AL 76.98 2AP 166.09 ITS 287.53 ZAE 132.72 ETE 192,52 ZAC 178.84 ETC 41.59 CLP-176.64

OLA L:_.92 RAL 95.65 RAD 6567.7 Vl[L 11.781PTH 2.08 VHP 9.016 0PA 10.51 RAP 87.15 ICE 1.2863

L-I TINE INJ LAT JNJ LONG INJ RT A_ INJ AZMTH _NJ T_HE PC) C$T TEN JNJ 2 LAT _NJ Z LONG
2899.11 -28.31 89.07 322.17 89.18 4 9 55 2299.1 -28.12 80.41

4108.26 -2.92 166.86 315.42 61.82 22 28 43 3508.3 -6.67 160.18

2591.67 -29.88 66.45 322.17 90.89 5 40 8 1991.7 -29.44 57.68

3890.93 -1.54 13(3.12 314.65 60.14 23 32 27 3290.9 -5.50 143,58
2285.42 -33.82 42.94 321.92 95._0 7 12 55 1685.4 -32.72 33.88

3769.94 $.80 1_.1_5 312.56 55.86 24 9 2 3169.9 -2.69 132,66

MI0-C..OUR_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

.%T 5354.4 S£J_ 475.2 SG3 118.1 ST 785.7 5R 394.5 Ss 295.3

RRT .4698 RRF .4453 RTF .8968 CRT -,2549 ERS .3915 CST ".9835

S_ 5375.4 1_3 .0242 R15 .8969 LSA 846.4 NSA 377.9 SSA 29.7

.%1 5359.l .%2 419.1 THA 2.40 ELl 794.0 EL2 377,5 _LF 170.55

2238



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4. 1968-69

LAUNCH DATE MAR 13 |969 FLIGHT TIME l_2.00 ARRIVAL GATE SEP 11 1969

hELIOCENTRIC CONIC DISTANCE 537.865

RL |48.70 LAL .OO LOL 172.24 VL ?5.886 GAL 3.8J AZL 90.58 HCA 273.96 SMA 119,D4 ECC .25737 INC .5797 VJ 29.964

RP 107.68 LAP .58 LCP 86.20 VP 36.743 GAP 13.89 AZP .O.04 TAL 168.85 TAP 82.81 RCA 88.40 APO |49.68 V2 35.192

RC 197.|18 GL -3.46 GP -J3.17 ZAL 73.I7 ZAP 166.57 ETS 284.83 ZAE 132.88 ETE I92.25 ZAC J76.48 ETC ZI.24 CLP-177.36

PLANE TOCENTRI( CONIC

C3 18.716 VHL 4.326 CLA 19.68 RAL 99.65 RAO 6567.8 VEL JI.836 PTH Z.10 VHP 9.244 DPA ||.03 RAP 89.61 ECC ].3080

LNCH AZNTH LNCH TIE L-I TIME IN! LAT IN! LCIqG IN! RT AS_ INJ AZMTH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG

90.00 3 52 3 2862.89 -28.3! 86.42 327.00 90.51 4 39 46 2262.9 -27.94 77.77

90.00 2! 2! 46 4178.5! -.66 170.78 320.01 61.69 22 31 25 3578.5 -4.43 164.14

1(30.O0 5 25 48 2560,56 -29.83 64.14 326.97 92.10 6 8 29 1960.6 -29.21 55.39

IOO.OO 22 30 42 3956.07 .67 153.70 319.28 60.11 23 36 38 3356.1 -3.31 147.17

liD.D0 7 0 46 2263.49 -33.67 41,25 326.63 96.30 7 38 29 1663.5 -32.43 32.23

110.O0 23 12 14 3825,91 3.94 141.79 317.24 56.02 24 16 O 3225.9 -.55 ]35.58

DIFFERENTIAL CORRECTIONS MID-COUR,E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.3806 TRA 1.8919 TC3-5.3673 BAU 1.3438 S_T 3375.9 _ 471.! S_3 J15.7 ST 954.3 5R 386.6 $5 324.5

ROE .2874 RRA .lEO2 RC3 -.1875 FAU .01878 RRT .4584 RRF .4326 RTF .9OI5 CRT -.3719 CRS .4496 CST -.9927

FOE -.1838 FRA .7690 FC3 -.8687 BSP 17504 _8 5396.5 R23 .0189 R!3 .9013 LSA 1019.4 MSA 354.3 SSA 25.9

BOE .4769 (_qA 1.89_6 BC3 5.3705 FSP -382 S_! 3380.3 SG2 4|8.4 THA 2.31 ELI 966.8 EL2 354.2 ALF 170.09

LAUNCH DATE MAR 13 1969 FLICaAT TIME 184.00 ARRIVAL DATE SEP 13 1969

hELI(X_ENTRIC CONIC OISTANEE 543.!9_
RL I48.70 LAL .00 L(X. !72.24 VL 23.834 GAL 4.54 AZL 90.77 HEA 277.19 SAWA !18.75 ECC .26360 INC .772! Vl 29.964

RP 107.66 LAP .77 LOP 89.43 VP 36.715 GAP !4.33 A2'P 90.10 TAL 167.03 TAP 84.24 RCA 87.45 APO 150.06 VZ 35.201

RE 198.646 GL -4.4J GP -12.86 ZAL 69.50 ZAP |67.00 ETS 28!,90 ZAE 133.02 ETE 191.99 ZAC 174.04 ETC 17.29 (LP-178.O8

PLAMETC_ENTRIC CONIC
C3 20.334 VHL 4°509 DLA |8.43 RAL 103.47 RAO 6567.8 VEL !!.gO4 PTH 2.!2 VHP 9.490 OPA I1.47 RAP 92.08 ECC 1.3346

LN_ AZNTH LNCH TIME L-Z TIME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! TIME PC) CST TIN IN! 2 LAT IN! 2 LONG
90.00 4 20 42 2832.35 -28.27 84.19 33J.83 9J.63 5 7 55 2232.3 -27.75 75.56

90.00 21 23 34 4248.34 1,60 I74.6_ 324,65 61.72 22 34 _ 3648.3 -2.19 J68.O3
JO0.OO 3 53 7 2534.35 -29.74 62,_ 33!.76 93.13 6 35 21 J934.4 -28.99 53:47

IO0.O0 L_ 33 50 4021,57 2.89 I57,29 323.93 60.23 23 40 52 3421.6 -J.10 J50.77

110.(30 7 25 29 2245.37 -33.52 39.85 331.36 97.11 8 2 54 1645.4 -32.18 30.88

110.OO 23 17 58 3883,32 6.11 |44.8l 321.93 56.50 24 22 41 3283.3 1.64 138.57

DIFFERENTIAL CORRECTIONS MI0-CCI.;R_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

TOE -.535I TRA 2.2092 TC3-4.9_85 BAU !.3433 SGT 5_90,! _ 466.2 SG3 1!3.4 ST 1126.1 SR 378.6 SS 352.5

ROE .2927 RRA .1768 RC3 -.16_O FAU .01744 RRT .4467 RRF .42!0 RTF .905g CRT -.4438 CRS .4887 CST -.9963

FOE -.2!79 FRA .8170 FC3 -.7427 8SP 17327 .S_ 34]0.2 R23 .0!55 RI3 .9060 LSA J192.8 NSA 335.2 SSA 23.0

80£ .6099 8RA 2.2162 8C3 4.94I 3 FSP -373 SG! 5394.1 ,_2 416.7 THA 2.23 ELI 1139.8 ELZ 335.2 ALF I70.70

LAUNCH DATE MAR 13 1969 FLIGHT TII4_ 186.00 ARRIVAL GATE SEP 15 1969

HELIOCENTRIC CONIC

RL J48.70 LAL .00

RP 107.63 LAP .95

RC 200.549 GL -5.27

PLANETOCENTRIC CONIC

C3 22._96 VHL 4.722

LNCH AZMTH LI_K_H TIME

90.00 4 47 32

90.00 21 Z5 32

1(30.00 6 I8 48

IOD.DO 22 36 57

J10.O0 7 48 52

l|O.DO 23 23 23

DISTANCE 548.454

LOt. 17Z.?4 VL 25.783 GAL 5.32 AZL 90.97 HCA 280.42 SMA I18.48 CCC .27042 INC .9675 V! 29.964

LOP 92.66 VP 36.688 GAP 14.80 AlP 90,|7 TAL 165.28 TAP 85,70 RCA 86.44 APO |50.51 v2 35.209

CP -12.57 IAL 65.99 ZAP 167,37 ETS 278,73 7AE 133.15 ETE 191.76 ZAC |71.59 ETC 15.59 CLP-178.81

OLA 17.21RAL 107.08 RAD 6567.9 VEL 11.986 PTH 2.14 VHP

L-I TIME IN! LAT IN! LONG IN! RT A,_C IN! AZNTH IN! TIME

2807.38 -28.2I 82.36 336,63 92.54 fi 34 20

4317.66 3.83 178.55 329.50 61.92 22 37 29

2313.09 -2_.65 60.62 336.53 93.95 7 0 41

4087.]8 3.09 160.9I 328.61 60.51 23 45 4

2231.29 -33.40 38.77 336.08 97.74 8 26 3

3941.74 8.31 147.91 326.63 56.72 24 29 4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.7035 TRA 2.3381 TC3-4.5009 BAU 1.3424 SGT 5402.9 SC_ 459.6 ,'_3 lJt.J

ROE .2988 RRA .1929 RC3 -.1487 FAU .01621 RRT .4338 RRF .4082 RTF .9|10

FOE -.2530 FRA .8645 FC3 -.6293 BSP 17435 SG8 5422.4 R23 .O1|8 R13 .9110

83E .7644 BRA 2.3454 BE3 4.5034 FSP -3_ ,5(,1 5406.6 $62 413.8 THA 2.|3

LAUNCH DATE MAR 13 1969 FLIGHT TIME !88.00

HELIOCENTRIC CONIC DISTANCE 553.642

RL |48.70 LAL .00 LOL 172.24 VL 23,733 GAL 6,I3 AZL 91.17 HCA 283.65 SMA

RP IO7.60 LAP 1,13 LOP 95.90 VP 36.660 GAP 15.31 AZP 90.28 TAL !63.33 T_P

RC 202.227 GL -6.02 GP -12.31 ZAL 62.65 ZAP 167.68 ETS 275.34 ZAE !33,26 ErE

PLANET(XENTR|C CONIC
C3 24.655 VHL 4.965 DLA !6.02 RAL 110.48 RAO 6368.0 VIEL |2.084 PTH 2.16 VHP

LNCH ATMTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZMTH IN! T|ME
"90.OO 3 12 34 2787.82 -28.14 80.94 341.39 93.25 5 59 2

90.OO 21 27 35 4386,32 6.02 182.41 333.97 62,28 ZZ 40 41

1(30.00 6 42 50 2496.75 -29.37 59.43 341.28 94.58 7 24 26

1{30.00 Z2 40 J 4132.62 7.27 !64.55 333.28 60.93 23 49 13

110.00 8 10 3I 222!.34 -33.3! 38.0! 340.79 98.J8 8 47 52

110.00 23 28 29 4000.00 10.50 15I.O8 331,33 57.28 24 35 9

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.88I! TRA 2.8849 TC3-4.0595 BAU 1.3387 St,,T 541!.2 S/.,R 451.7 S(,3 I08.9

ROE .3061 RRA .2086 RC3 -,I295 FAU .01500 RRT ,4200 RRF .3950 RTF .9!6!

FOE -.2876 FRA .9139 FC3 -.5265 8SP 17512 5_ 5450.0 R23 .0088 RJ3 .9161

ODE .9328 8RA 2.8924 BE3 4.0615 FSP -362 SGI 5414.6 SG2 409.7 THA 2.02

9.758 DPA IJ.84 RAP 94.57 ECC 1.3669

PO CST TIM IN! 2 LAT IN! 2 LONG

2207.4 -27.56 73.76
3717.7 .04 171.92

1913.1 -28.79 5J.92

3487.2 1.13 |54.37

1631.3 -31.97 29,83

3341.7 3.87 _41.63

ORBIT DETER_INATION ACCURACY

ST 1296.4 5R 370.0 SS 379.9

CRT -.4960 CRS .5219 CST -.9979

LSA 1363.9 HSA 317.9 $SA 20.8

ELI 13|0.1EL_ 317.9 ALF 171.43

ARRIVAL GATE 5EP 17 1969

118._ ECC .27790 INC 1.1671 Vl 29.964

87.18 RCA 85.36 APO 151.05 v2 35.217

191.54 ZAC 169.14 ETC 14.63 CLP-179.55

|0.050 OPA lZ.la RAP 97.06 ECC 1.4058
PO CST TIM IN! 2 LATINJ 2 LONG

2|87.8 -27.40 72.35

3786.3 2.26 175.75

1896.8 -28.62 50.7_

3552.6 3.34 157.96

1621.3 -31.82 29.10

3400.8 6.11 144.73

ORBIT DETERMINATION ACCURACY

ST 1458.8 SR 361.2 SS 406.1

CRY -.5327 CRS .5472 CST -.9987

LSA 1526.8 MSA 303.0 SSA 18.9

ELl 1472.0 EL2 502.9 ALF 172.15

2239



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69 b

LAUNCH CATE MAR 13 1969 FLIGHT TIME |90.00 ARRIVAL CATE SEP 19 1969

HELIOCENTRIC CONIC

RL 148.70 LAL .DO

RP 107.58 LAP 1.31

RE 203.880 GL -6.69
PLANE TEX:ENTR]C CONIC

C_ 27.471 VHL 5.24l

LNCH 4ZHTH LNCH TIME
90.00 5 35 49

90.00 21 29 42

ID0.0O 7 5 13

lO0.OO ?Z 43 O

110.00 _ 31 25

110.00 Z] 33 17

CISTANCE 558.743

LOL 172.24 VL 25.684 GAL 7.00 AZL 91.37 HCA 186.89 SMA I|7.94 ECC .28612 INC 1.3723 Vl Z9.964

LCW_ 99.14 VP 36.633 GAP 15.86 AlP 90.40 TAL 161.80 TAP 8_.69 RCA 84.19 APO 1S1.69 v2 35.225

GP -12.07 ZAL 59.49 ZAP 167.92 ET$ 271.74 ZAE 133.36 ETE 191.32 ZAC 166.71EtC 14.00 CLP 179.70

CLA 14.89 RAL 113.65 FAD 6568.1 V£L 12.200 PTH 2.19 VHP 10.370 CPA 12.37 RAP 99.56 ECC 1.4521

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ ? LONG
2773.51 -28.09 79.89 346.12 93.77 6 22 3 2173.5 -27.27 71.32

4454.16 8.15 186.26 3}8.62 62.79 22 43 56 3854.2 4.44 t79.54

2485.24 -29.51 58.56 345.99 95.02 7 46 38 1885.2 -28.50 49.91

4217.66 9.41 168.E0 337.95 61.50 23 53 17 3617.7 5.53 161.56

2215.51 -3].25 37.56 345.48 98.44 9 8 2I 1615.5 -31.73 ?8.67

4060.15 12.66 154.}1 336.02 57.98 24 40 57 3460.1 8.34 J47.88

MID-CCURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5412.6 5_ 442.8 S_3 106.7 ST 1608.0 5R 352.6 5S 430.I

RRT ,4054 RMr ._21RTF .9212 CRT -.5576 CRS .5650 CST -.9991

S6B 54}0.7 R_3 .0072 RI3 .9212 LSA 1676.4 MSA 290.5 SSA 17.4

S01 5415.6 S(,2 404.6 THA I .91 ELI 1620.4 EL2 290.5 ALF I72.80

_IrFERENTIAL CORRECTIONS

TCE-I.O640 TRA 3.2551 TC3-3.6184 BAU 1.3295
RCE .3150 RRA .2238 RC3 -.1106 FAU .01375

FOE -.3204 FRA .9667 FC3 -.4334 BSP 17477

BeE 1.1096 BRA 3.2628 BC3 3,6200 FSP -353

LAUNCH OATE HAR 13 1969 FLIGHT TIME 192.00 ARRIVAL CATE SEP 21 1969

HELIC_CENTRIC CONIC

RL 148.70 LAL .00

RP 107.56 LAP 1.49

RC 205.508 GL -7.27

PLANETCW_ENTRIC CONIC

C3 _0,821 VHL 5._52

LNCH AZMTH LN4_H TIME

90.00 5 57 21

9O.0O 21 31 50

100.00 7 25 59

100.00 _2 45 53

110.00 8 50 33
110.00 23 37 48

OISTA_,_4_E 563.740

LOL 172.24 VL 25,636 GAL 7.91 AZL 91.58 H(A 290.12 SMA 117.68 ECC .29517 INC 1.5847 Vl 29.964

LC]P 102.37 VP _._06 GAP 16.46 AZP _0.55 TAL |60,11 TAP _.24 RCA 82.95 APO 152.42 V2 35.23_

6P -11.86 ZAL 56.53 ZAP 168.10 ETS Z67.94 ZAE 133.43 ETE 191.12 ZAC 164.29 ETC 13.55 CLP 178.93

0LA 13.80 RAL 116.62 RA0 6568.2 VEL 12.337 PTH 2.22 VHP 10,719 0PA 12.54 RAP 102.04 ECC 1.5072
L-I TIME INJ LAT INJ L_ INJ RT ASC INJ AS_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2764.19 -28.04 79._"2 350._0 94.11 6 43 26 2164.2 -27.18 70.66

4521.02 10.21 190.09 343.27 63.44 22 47 1! 3921.0 6.56 I83.31

2478.39 -29.46 58.06 350.67 95.29 8 7 17 1878.4 -28.42 49.41

4282.06 11.48 171.86 342.61 62.21 23 57 15 3682.1 7.67 165.14

2213.74 -33,23 37.43 350.1_ 98.51 9 27 27 1613.7 -31.70 Z8.54

4119.47 14.78 157.61 340.69 58.82 24 46 27 3519.5 10.54 151.07

ORBIT CETERMINATION ACCURACY
ST 1746.4 SR 343.7 SS 453.7

CRT -.5790 CRS .5822 CST -.9993

LSA 1815.5 HSA 278.4 SSA 16.2

ELI 1758.0 EL2 278.4 ALF 173,33

CIrFE_NTIAL CORRECTIONS

TOE-I.2600 TRA 3.6410 TC3-3._I BAU 1.3191

ROE .3248 RRA .2379 RC3 -.0932 FAU .01261
FOE -.3548 FRA 1,0202 FC3 -.3541 BSP 17537

BOE J._012 8RA 3.6488 BC3 3.L_315 F,SP -348

MI0-CCURSE EXECUTION ACCURACY

.%T 5411.9 S6R 432.4 S.G3 104.6

RRT .)888 RRT" .3670 RTr .9267

S(,6 54_9.2 R_3 .0051 R13 .9267
,$61 5414.5 $62 398.2 THA 1.79

LAUNCH CATE MAR 13 1969 FLIGHT TIME 194._0 ARRIVAL CATE SEP 23 1969

HELICwCENTRIC CONIC

RL I48.70 LAL -00 COL 172.24 VL

RP 107.54 LAP 1.66 LOP 105.61 VP

RC 207.111 GL -7.76 GP -11.65 ZAL

PLAMETOCENTRIC CONIC

C3 34.797 VHL 5.899

LNCH AZMTH LNCH TIME

90.00 6 17 13
90.00 21 33 57

100.00 7 45 10

100.00 22 48 41
110.00 9 8 )8

110.00 23 42 2

CIFFERENTIAL CORRECTIONS

TDE-1.4675 TRA 4.0497 TC3-2.8030 BAU 1.3044

ROE .33_} RRA .2506 RC3 -.0770 FAU .01148

FOE -.3892 FRA 1,0770 rC3 -.2856 BS, ° l 7619
_0E 1.5055 8RA 4.0575 Be3 2.8040 FSP -343

OISTANCE 568.616

25.589 GAL 8.89 AZL 91.81 HCA 793.36 5_A 117.43 ECC .30514 INC 1.8062 Vt ?9.964

36.579 GAP 17.12 AZP 90.72 TAL 158.46 TAP 91.82 RCA 81.60 APO 153.26 v2 35.238

53.76 ZAP 168.20 ETS 263.98 ZAE 133.48 ETE 190.93 7AC 161.88 ETC 13.22 CLP 178.15

CLA 12.78 RAL 119.38 RAC 65&3.4 VEL 12.497 PTH 2,26 VHP I1,I03 CPA 12.64 RAP 104.52 ECC 1.5727

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 L4T INJ ? LONG

2759.60 -28.02 78.88 355.43 94.28 7 3 13 2159.6 -27.13 70.33

4586.75 12.18 t93.91 347.89 64.24 22 50 _3 3986.7 8.62 187.04

2475.96 -29.45 57.88 355.29 95.38 8 26 26 1876.0 -28.39 49.Z4

4345.62 13.47 175.53 347.24 63.06 24 I 6 3745,6 9.75 168.71
2215.85 -33.25 37.59 354.75 98.42 9 45 14 1615.9 -31.73 ?8.69

4178.50 16.83 160.95 345.34 59.80 24 51 41 3578.5 12.69 154.29

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5_T 5407.0 SGR 4L_].8 SG} 102.5 5T I872.4 SR 334.9 55 476.3

RRT .3701Rm" .3506 RTF .9373 CRT -.5970 CRS .5969 CST -.9995

SGB 5423.4 R23 .0040 RI3 .9323 LSA 1942.5 MSA 267.2 5SA 15.1
$61 5409.3 S(,2 390.8 THA 1.66 ELl J883.2 EL2 267.1 ALF 173.78

LAUNCH 0ATE MAR 13 I969 FLIGHT TIME 196.00 ARRIVAL CATE SEP ?5 1969

HELIOCENTRIC CC_IC 01STANCE 573.346

RL 148.70 LAL .00 LOL 172.24 VL 25.543 GAL 9.94 AZL 9_.04 HCA 296.60 S_4A 117.19 ECC .31614

RP 107.53 LAP 1.82 LOP 108.86 VP 36.552 GAP 17.83 AZP 90.91 TAL 156.86 TAP 93.46 RCA 80.14

RC 208.690 GL -8.19 GP -11.47 ZAL _I.19 ZAP 168.23 ETS _59.87 ZAE 133.50 ETE 190.74 ZAC I59.49

PLANE TC_ENTRIC CONIC

C3 39.515 VHL 6.286 _LA 11.83 RAL 121.9] RAO 656_.5 VEL 12.684 PTH 2.}(] VHP 11.526 CPA 12.69

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ _TMTH INJ TIME PO CST TIM

90.00 6 35 29 2759.42 -28.02 78.87 359.99 94.28 7 21 29 215914

90.00 21 36 2 4651.18 14.06 197.71 352.49 65.16 22 53 33 4051.2

I(30.00 8 2 51 2477.70 -29.46 58.01 359.85 95.31 8 44 8 1877.7

I130.00 22 51 L_ 4408.13 15.36 179.20 351.85 64,04 24 4 50 3808.1

110.00 9 24 40 2221.64 -33.31 3_.03 359.32 98.17 10 1 42 1621.6

110.00 23 46 1 4236.95 18.80 I64.34 349.97 60.9| 24 56 38 3637.0

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION _CCUR_CY

T02-1.68 0 TRA 4.4842 TC3-2.4_O5 BAU 1.2844 S6T 5_97,4 SGR 408,I SG3 JO_.5

ROE .3487 RRA .2617 RC3 -.0623 FAU .01036 RRT .3492 RRF .3324 RTF .9380

rOE -.4236 FRA 1.137Z FC3 -.2269 BSP 17652 S(,8 5412.8 R_3 .0033 RI3 .9380

002 1.7197 BRA 4.4919 BC3 2,4313 FSP -337 $61 5399.3 S'C,2 382.3 THA 1.52

INC 2.0389 Vl 29.964

AP_ 154.24 V2 35.243
ETC 12.96 CLP 177.35

RAP 106.98 ECC 1.6503

INJ 2 LAT INJ 2 LCNG

-27.13 70.31

10.59 190.75

-28.41 49.36

11.75 172.27

-31.82 29.12
14.78 157.53

ORBIT 0ETERMINATION ACCURACY

ST 1983.4 5R 326.2 SS 498.0

CRT --6123 CRS .6099 CST -.9996

LSA 2O54.8 MSA 256.7 SSA 14.1

ELI 1993.6 EL2 256.6 ALF 174.15

.
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4, 1968-69_

LAUNCH CATE MAR ]3 1969 FLIGHT TIME 198.00 ARRIVAL CATE SEP 27 1969

HELIOCENTRIC CONIC

RL |48.70 LAL -00

RP "107.51 LAP 1.98

RE ZI0.244 GL -8.54

PLAN[TC_ENTRIC CONIC

C3 45.J17 VHL 6.717

LNCH AZMTH LNCH TIME

9(3.00 6 52 14

9_.00 ZI 38 4

lOO.O0 B |9 ]

I00.00 22 53 56

I10.00 9 }9 44

IlO.OO Z3 49 45

DIFFERENTIAL CCRRIECTIONS

TDE-1.9074 TRA 4,9_WJ7 TC3-2.0822 BAU 1.2565

ROE .363l RRA .2709 RC} -.0491FAU .00919

r0E -.4575 FRA I.ZO27 FC3 -.I764 BSP 17578

60E J.9417 BRA 4.9581BC5 2.0828 FSP -329

CISTANCE 577.903

LOL 172.24 VL ?5.498 GAL I1.06 AZL 92_29 HCA 299.84 SMA 1)6.95 ECC .32833 INC 2.2852 Vl 29.964

LOP 112.10 VP 36.525 GAP 18.62 AZP 91.14 TAL 155.31 TAP 95.15 RCA 78.55 APO J55.35 V_ 35.Z48

GP -]1.30 ZAL 48.81 ZAP I68.18 ETS 255.66 ZAE 133.50 ETE 190.55 ZAC 157.13 ETC 12.75 CLP I76.57

CLA 10.95 RAL 124.28 RA0 6568.7 VEL 12.903 PTH 2.35 VHP 11.994 DPA 12.68 RAP I09.4| ECC 1.7425

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2763,31 -28.04 79,15 4,49 94,14 7 38 17 2163,3 -27,17 70.59

4714.i4 15.82 L_].49 3§7,04 66.21 22 56 38 4114.1 12.47 194.41

2483.28 -29.49 58.42 4.35 95,10 9 0 27 1883.3 -28.48 49.77

4469.40 17.I5 182.87 356.42 65.14 24 B 25 3869.4 13.66 175.82

2230.85 -33.40 38.74 3.84 97.76 I0 16 54 1630.8 -31.96 29.80

4294.60 21].67 167,76 3§4.57 62.15 25 ! |9 3694.6 J6.78 160.80
MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5382.6 SGR 394.6 SG3 98.5 ST 2078.3 SR 317.7 SS 518.8

RRT .3262 RRT .3126 RTF .9437 CRT -.6251 CRS .6208 CST -.9996

•S6B 5597.0 R23 .0035 R13 .9437 LSA 2J5I .3 MSA 247.0 SSA 13.3

SG! 5384.| SG2 372.9 THA |.38 ELI ?087.9 EL? ?46.9 ALF 174.46

LAUNCH OATE MAR 13 1969 FLIGHT TIME 200.00 ARRIVAL 0ATE SEP 29 1969

HELIOCENTRIC CONIC
RL 148.70 LAL .00 LOL 177,24 VL 25.455 GAL

RP 207.50 LAP ?.14 LOP ]15.34 VP _6.499 GAP 19.49 A?P

RE 211.773 GL -8.84 GP -II.15 ZAL 46.61 ZAP |68.05 ETS

PLANETOCENTRIC CONIC

C} 5|.784 VHL 7.196 OLA 10.13 RAL 126.44 RAD 6568.9 VEL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT JNJ _ INJ

90.00 7 7 30 2770.91 -?8.07 79.70

90.00 ?1 40 3 4775.44 17.47 ,_O5._4

100.00 8 33 5I 7492.38 -29.55 59.09

ZOO.DO 22 56 23 4579.ZO 18.83 186.52

110.OO 9 53 29 2243.18 -33.51 39.68

110.O0 23 53 I4 4351.I7 L_2.43 I7|.21 359.J3

0IFFERENTIAL CORRECTIONS MI0-COURSE

TOE-2.1484 TRA 5.44_ TC3-1.7668 8AU 1._235 S_T _64.6

ROE .3790 RRA .7772 RC3 -.0377 FAU .00808 RRT .2990

FOE -.4938 FRA 1.2716 FC3 -.|350 BSP I7595 _ 5378,0

BOE 2.1816 BRA 5.4508 8C3 1.7672 FSP -323 50! 5365.8

0ISTANC£ 582,250

12.27 AZL 92.55 PICA 303.08 :.SMA 1J6.72 ECC .34185

91.39 TAL 153.8] TAP 96.90 RCA 76.82

251;38 ZAE 133.45 ETE 190.36 ZAC I54.80

13.|58 PTH 2,40 VHP 12.513 OPA I2.62

RT ASC INJ A21WTH INJ TII4E PO CST TIM

8.90 93.87 7 53 41 2170.9

1,54 67.35 22 59 _ 4175.4

8.77 94,75 9 15 ?4 I892,4

.93 66.34 24 11 52 3979.?

8,89 97.21 10 30 53 1643.2
63.50 25 fi 45 3751.?

EXECUTION ACCURACY
S¢.R 379.8 SG3 96.6

RRF .2885 RTF .9495

R23 .0035 RI3 .9495

,_? )6_ .4 THA I .22

INC 2.548! Vl 29.964

APO 156.63 V? 35.252

ETC J?.59 CLP _75.66

RAP III.BI ECC 1.8527
INJ ? LAT INJ 2 LONG

-27.24 71.14

14.75 198.04

-78.58 50.4?

15.47 179.34

-32.15 ]0.72

18.69 |84.07

ORBIT DETERMINATION ACCURACY

ST 2162.6 SR 309.1 SS 540,3

CRT -.6389 CRS .6333 CST -.9997

LSA ??37.8 MSA 237.0 SSA I?.5

ELI 2J71.7 £L2 736.8 ALF 174.72

LAUNCH CATE MAR 13 1969 FLIGHT TIME 202.00 ARRIVAL CATE OCT | 1969

HELIOCENTRIC CONIC

RL 148.70 LAL .00 LO4. 172.74 VL

RP 107.49 LAP 2.28 LOP 118.59 VP

RC 213.276 GL -9.08 GP -11.00 ZAL

PLANE TOCENTRIC CONIC

C:_ 59,742 VHL 7.779

LNCH AZMTH LNCH TIME

90.00 7 21L:_

90.00 ZI 41 58
IOO.00 8 47 |7

I00.O0 22 58 42

110.OO 10 6 O
110.00 0 0 25

01FFERENTIAL CORRECTIONS
TOE-Z.4029 TRA 5.9719 TC3-1,4795 BAU 1.I819

RCE .3966 RRA .2_04 RE3 -.O280 FAU .00693

FOE -.53J3 FRA 1.3463 FC3 -.1004 BSP 17606

80E 2.4354 BRA 5.9785 BC3 1.4798 FSP -318

DISTANCE 586.341

25.412 GAL 13.59 AZL 92.83 HCA 306.3_ SMA 116.50 ECC .35690 INC Z.8312 Vl 79.96_

36.472 GAP 20.45 AZP 91.68 TAL 15_.42 TAP 98.73 RCA 74.9? APO 158.08 v? 35.255
44.6! ZAP 167.83 ETS 247.07 ZAE 133.37 ETE 190.17 ZAC I52.50 ETC I?.45 CLP 174.76

OLA 9.39 RAL 128.47 RA0 6569.1 VEL 13.457 PTH 2.46 VHP 13.091DPA 12.51 RAP ||4.]8 ECC 1.9831

L-I TIME INJ LAT INJ LCNG INJ RT ASC iNJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

2781.86 -_8.17 B0.50 13.21 93.47 8 7 42 2181.9 -27.34 TI.92

4834.87 18.99 _08.94 5.97 68.59 23 2 33 4234.9 15.91 7OI.61

2504.66 -29.61 60.00 13,10 94.?7 9 ?9 ? 1904.7 -78.71 51.31

4587.30 LM3,37 190.14 5,38 67.64 24 15 9 39_7.3 17.16 182.87

?258.32 -33.63 40.85 12.65 96.53 10 43 39 J658.3 -32.36 31.84

4406.40 24.07 174.66 3.63 64.96 J 13 52 3806.4 ?0.49 167.34
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 534_,0 SGR 364.2 SG3 94.7 ST 2233.7 SR 300.7 SS 562.4

RRT ,2675 RRF .2_05 RTF .9552 CRT -.6578 CRS .6461 CST -.9997

5GB 5354.4 R23 .0040 RI3 ,9557 LSA 2311.8 MSA ?77.I SSA 11.8

SG| 5342.9 S(;2 350.9 THA 1.05 ELI ?747.4 EL? 226.9 ALF 174.93

LAUNCH {)ATE MAR 13 1969 FLIGHT TIME 204.00 ARRIVAL DATE OCT 3 I969

HELIOCENTRIC CONIC

RL 148.70 LAL .(30

RP I07.48 LAP _.42

RC 214.754 GL -9.28

PLANE TOCENTRIC CONIC

C3 69.280 VHL 8.323
LNCH AZMTH LNCH TIME

9(3.00 7 33 48

90.00 21 43 48

100.O0 8 59 ?3

1OO.OO 23 0 54
J10.00 10 17 18

JlO.OO 0 3 25

CIFFER_NTIAL CORRECTIONS

T_E-2.6729 TRA 6.5398 TC3-J .?I97 8AU 1.1799

RCE .4J67 RRA .7797 RC3 -.0|98 FAU .00573

FOE -.5705 FRA 1.4278 re3 -.0716 BSP I760l

BOE 2.7051 BRA 6.5458 BC3 1.2199 FSP -312

01STANCE 590.119

LCL 177.24 VL 25.377 GAL 15.02 AZL 93.I4 HCA 309.55 5MA 116.29 ECC .37370 INC 3.1389 V! 29.964

LOP I71.84 VP 36.446 GAP 21.53 AZP _'Z.O0 TAL 151.11 TAP 100.66 RCA 72.83 APO 159.75 V? 35.758
GP -10.87 ZAL 47,78 ZAP 167.51ETS 24_.77 ZAE 133.23 ETE 189.98 ZAC 150._5 ETC I?.35 CLP 173.82

OLA 8.72 RAL 110.21 RAO 6569.3 VEL |3.807 PTH 2.52 VHP 13.739 DPA I?.36 RAP 116.49 ECC ?.1402
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AS_4TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

2795.90 -78.17 81.52 17.41 97.96 8 20 ?4 2195.8 -27,47 72.9_

4897.16 _.37 712.57 10.30 69.89 ?3 5 20 4?92.2 17.45 705.11

2519.76 -29.68 61.J2 17.3J 93.69 9 4J ?3 1919.8 -28.86 57.41

4643.4? 21.79 193.71 9.73 69.01 24 18 J7 4043.4 I8.74 1d6.74

?275.95 -33.76 47.2! 16.97 95.73 lO 55 14 1675.9 -32.60 33.I7

4460.00 ?5,57 178.I] 8.05 66.50 I I7 45 3860.0 ??.17 170.60
MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5315.1 SC,R 348.0 SG3 92.9 ST 2292._ SR 292.4 SS 585.4

RRT .2107 RRF .727_ RTF .9608 CRT -.6672 ERS .6593 CST -.999_

S_B 5326.5 _'_3 ._48 R13 .960_ LSA 237412 MSA 217.3 SSA 11.I

._3| 53J5.7 .T_2 338,6 THA .87 ELI 2300.9 EL2 217.0 ALF 175.O9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

L4UNCH CAT[ EAR 13 1969 F: ]GHT TIME ?06.0_ ARRIVAL CATE OCT 5 1969

HELIOCENTRIC CC_IC

RL 14_.7_ LAL .DO

RP 107.4fl LAP _,5_

RC 216,?04 GL -9.43

PLANiETC_ENTRJC CCNIC

C3 80.774 VHL 8.987

LNCH ATMTH LNCH TIM_

_l.O0 7 44 54

_1.00 21 45 33

lO0.O0 9 10 10

1_0.00 ?3 Z 58

JIO.O0 IO 27 23

I10,00 0 6 11

OlFFERENTIAL CCRRECTICIq$

TOE-2.9554 TRA 7.1580 TC3 -.9835 BAU |.0627

ROE .4383 RRA .2743 RC3 -.013 I RAU l_4_

rOE -.6109 FRA 1.51_2 FC3 -.0470 BSP 17460

DOE 2.9877 BRA 7.1632 BE3 .9836 FSP -304

ClSTANCE 593.510

LOL 172.24 VL 25.332 GAL 16.60 AZL 93.4fl HCA 312.79 SMA I16.09 ECC .39253 INC }.4768 V? 29.964

LOP 125.09 VP 36.421 GAP 22.74 AZP 92.36 TAL 149.91 TAP 102.70 RCA 70.52 4PO 161.66 V? 35.Z59

6P -10.74 ZAL 41.15 74P 167.10 ETS 238.50 ZAE 133.03 ETE Ifl9,78 ZAC 148.05 ETC 12.27 CLP I/2.82

CLA 8.13 RAL 131,82 RAC 6569.6 VEL |4.217 PTH 2,59 VHP 14.467 CPA |2.18 RAP Ilfl.75 ECC 2.3293

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2_1_.39 -28.23 82,73 21.47 92.36 8 31 47 2212.4 -27.60 74.12

4947.03 21.61 716.11 14.52 71.25 23 fl 0 4347.0 18.85 208.53

2537.37 -29.75 67.42 Z1.39 93.01 9 52 28 1937.4 -29.02 53.69

4697.28 2].06 197.21 13.97 70.43 24 21 15 4097.3 Z0.18 1H9.60

2295.76 -33.88 43.74 21.06 94,fl3 11 5 39 1695.8 -32.84 34,66

4511.65 26.92 181.51 12.36 68.10 1 21 22 3911.7 23.71 173.B2

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5?84.3 SC,,R 331.4 S(,3 91.2 ST 2337.7 SR " 284.4 SS 609.4

RRT ,1_1RRF .1883 RTF .9661 CRT -,6615 CRS .6727 CST -.9998

S/_ 5?94.6 t_3 .O0(W_ R13 .9661 LSA 2423.6 MSA 207.7 SSA 10.5

S(,1 5284.6 S(,2 325.5 THA .68 ELl 2345.fl EL2 207.4 ALF 175.22

LAUNCH CAT? MAR 13 1969 FLIGHT TIME 208,00 ARRIVAL CATE OCT 7 1969

HELIOCENTRIC CONIC

RL 148.70 LAL .L')O
RP 107.47 LAP 2.67

RC 217.629 6L -9.54

PLANETOCENTRIC CONIC

C3 94.709 VHL 9.732

LNCH AZMTH LNCH TIME

90.00 7 54 39

90.00 2! 47 12
1(30.00 9 19 39

IO0.O0 23 4 53

I10.00 10 36 15

llfl.O0 O fl 43

DIFFERENTIAL CCRR1ECTIONS

TDE-3.7636 TRA 7.8212

ROE .4679 RRA .2630

FDE -.6555 FRA 1.6165

80£ 3.2963 DR4 7.8256

DISTAN(E 596.418

LCL 172.74 VL 75.795 GAL 18.33 AZL 93.85 HC_ 316.03 SHA
LOP 178.34 VP 36.395 GAP 74.10 AZP 92.77 TAL 148.84 TAP

GP -10,67 ZAL 39.70 lAP 166,58 ET5 234.79 ZAE 132.77 ETE

TC3 -.7754 BAU .gBIB

RC3 -.0079 FAU ,00297

F(3 -.0272 BSP 17448

8C3 .7754 FSP -}00

DLA 7.61RAL 133._5 RAO 6569.8 VEL 14.699 PTH

L-! TIME INJ LIT INJ LONG

7831,50 -78.77 84,11 ?5.38 91.67 8 41 50

4999.14 2"2.71 219.54 18.57 7Z,67 23 10 31
7557.15 -_9.82 63,89 ?5.3? 97,74 10 ? 16

4748.52 24.18 200.60 18.06 71.87 74 24 2

7317.44 -33.99 45.43 25.06 93.84 11 14 52

4561.00 28.13 184.84 16.53 69.73 1 24 44

MID-COURSE EXECUTION ACCURACY

SGT 5248.9 .S6R 314.5 SG3 89.5

RRT .1365 RRF .1401RTF" .971_

S(,6 5258.3 1_3 .0071 R13 .9717

S(,I 5249.1 $62 311.8 THA .47

115.90 ECC .41368
104.fl7 RCA 67.95

189.56 ZAC 145.92

2.66 VHP 15.290 0PA 11'96

INJ RT ASC |NJ AS'MTH INJ TIME PO (ST TIM

?731.3
4399.1

1957.1

4148,5

1717.4

3961.0

INC 3._571 Vl 29.964
APO 163.84 V2 35.260

ETC 12.20 (kP 171.75

RAP 120.93 ECC Z.5597

INJ 2 LAT INJ Z LONG

-27,74 75.49

L:_,I2 211:fl2
-_9,19 55.14

_|.4_ 19_.84

-33.09 36.30

25.11 176.96

ORBIT DETERMINATION ACCURACY

ST 2374.1SR ?76.5 55 636._

CRT -.6981CRS .6884 CST -.9998

LSA 2465.4 MSA 197.7 SSA 9.9

ELI _382.0 EL2 197.3 ALF 175.32

.AUNCH CiTE HAg 13 1969 FLIGHT TIME 210.00 ARRIVAL CATE OCT 9 1969

HELICX:ENTRIC CONIC

RL 148.70 LAL .DO LOL 172.24 VL

RP i07.47 LAP 2.79 LOP 131.59 VP

RC 219.026 CL =9.62 CP -10,51 7AL

PL4NI[TOCENTRIC CONIC

C3 111.727 VHL 10.570

LNCH 47MTH LNCH TIME L-I TIME INJ LAT

90.00 8 3 O 2852,27 -28.30

90.00 21 48 45 5048.09 _3.67

IOO.DO 9 _7 46 _578.84 -29.86

I00.00 73 6 39 4796.75 25.17

llO.OO JO 43 52 2340.71 -34,08

110.00 0 i0 59 4607.64 29.19

CIFFERENTIAL CCRRECTIONS

T06-3.594_ TRA B.5431 TC3 -.5900 BAU .8813

RCE .4907 RRA .2447 RC3 -.0040 FAU ,00136

FOE -.7036 FRA 1.7258 FC3 -.0106 BSP 17411

DOE 3.6274 8RA 8.5466 BE3 .5900 FSP -795

0ISTAN(E 598.718

25.259 GAL 20.26 AlL 94.27 HCA 319.26 $4_4

36.571 GAP 25.65 _ZP 93,24 TAL 147.94 TAP

38.44 lAP 165.93 ETS 250.15 ZAE 137.42 £TE

115.71 ECC .43755 INC 4.2741 Vl 29.964

107.21 RCA 65.08 APO 166.35 V2 35.261

189,33 ZAC 143.87 Ere 12.16 CLP 170.60

0LA 7.17 RAL 134.49 RAD 6570.1VEL 15.266 PTH 2.74 VHP 16.226 DPA 11.?1 RAP 123.03 £CC 2.8387

INJ LONG " INJ RT ASC INJ Ai_ITH INJ TIME

85.64 29.09 90.90 B 50 32

222.81 _2.43 73.99 23 i2 53

65.50 29,05 91.39 1O 10 45

203.84 ?1.95 73.31 24 ?6 36

47.?4 ?8.87 98,77 11 Z? 52
188.05 20.51 71.37 1 ?7 47

MIO-COL,_SE EXECUTION ACCURACY

SGT 5?09.1 S(,R 797,8 SG3 87.9
RRT ,0750 RRF .08J8 RTF ,9759

SGB 5717.6 R'23 .0084 R13 .9759

S(,I 5209.1 S_ ?97.0 THA .25

PO CST TIN INJ 2 LAT INJ 2 LC_G

2252.3 -27.88 77.00

4448.1 21.25 214.97
1978.8 -29.35 56.73

4196.7 22.64 195.96

1740.7 -33.32 38.08
4007.6 26.37 180.01

ORBIT DETERMINATION ACCURACY
ST 2399.4 SR 269.0 SS 665.7

CRT -.7158 CRS .7054 CST -.9998

LSA 2497.5 MSA 187.7 SSA 9.2

ELI _407.2 EL2 187.2 ALF 175.38

LAUNCH OATE MAR 13 1969 FLIGHT TIME ?I?.00 ARRIVAL DATE OCT 11 1969

HELIOCENTRIC CONIC

RL 148.70 LAL ._

gP 107.47 LAP 2.89

RE _20.396 GL -9.66

PLAN{:TOCENTRIC CONIC

C3 132.676 VHL 1|,_|8

LNCH AZMTH LNCH TIME

9(3.00 8 9 54

90.00 21 50 I0

JO0.O0 9 34 29

100.[30 23 8 16

llO.OO lO 50 lO

II0.00 0 13 0

DIFFERENTIAL CORRECTIONS

TDE-3.9497 TRA 9.3311

ROE .5224 RRA .2176

F_E -.7561 FRA 1.8480

80E 3.9841 8RA 9.3337

DISTANCE EOO.746

LCL 172.24 VL 75.?76 6AL LP'Z.4? AZL 94.76 H(A 3?2.50 SNA 115.55 ECC .46455 INC 4.7554 Vl Z9.964
LOP 134.84 VP _.348 G_P 77.41AZP 93.7_ TAL 147.74 TAP 109.74 RCA 61.87 APO 169.23 VZ 35.260

GP -10,40 ZAL 37,38 ZAP 165.15 ETS L:_'_6.17 IAE 131.96 ETE 189.08 ZAC 141,91ETC 12.14 CLP 169.35

0LA 6.B_ RAL 135.5_ RAO 6570.4 Y_L 15.938 PTH ?,82 VHP 17.296 0PA 11.46 RAP 125.D2 ECC 3.1835

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT .JNJ 2 LONG
2875.05 -?8.3? 87.31 32.58 90.06 8 57 49 2_75.0 -28.01 78.66

5093.42 ?4.49 72fl._8- 26.05 75.32 23 15 4 4493.4 22.23 217.93

2602.20 -29.89 67.23 3?.57 90.48 10 17 51 _2.2 -29.50 38.45

4841.50 76.01 206._3 25._ 74.7? 24 ?8 57 4241.5 23.65 1_8._9

2365.35 -34.15 49.16 32.48 91.64 11 79 36 1765.3 -33.54 39.97
4651.12 30.10 191.11 74.76 72.97 1 30 31 4051.I 27.47 182.91

MIO-(_SE EXECUTION _CCURACY ORBIT DETERMINATION ACCURACY

TC3 -.4859 DAU .7554 S_T _164,7 _R ?81,8 S_3 86.3 ST 7414.0 SR 261.9 SS 698.7

RC3 -,0014 FAU-,00052 RRT .0016 RRF .0112 RTF ,9802 CRT -,7349 CRS .7_40 CST -.9998

rC3 .0034 85P 17345 ,_,,8 517?.4 R23 .0097 R13 .980_ LSA 2520.4 MSA 177.7 55A 8.6

BC3 .4259 FSP -790 SGI 5164.7 S_2 281.8 THA .01 ELI 2421.7 EL2 177.1 ALF 175.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 196{3-69

LkUNCH OJT[ MAR 13 1969 FLIGHT TIMe ZI4.00 ARRIVAL CATE L-KST J3 1969

HELIC_ENTRIC CONIC

RL 146.70 LAL .00

RP 107,46 LAP 2.99

RC 221.738 GL -9.67

PLAN{TOC£NTRIC CONIC

C3 158.697 VHL 1Z.597

LNO"I ATMTH LN(H T[NE

90.0(3 B 15 14

90.00 2| 51 28

1OO.OO 9 39 42

100.00 23 9 41

110.00 10 55 5

110.00 0 14 44

DISTANCE 600.786

LOt. 172.24 VL 25.196 GAL 24.85 AZL 95.31 lEA 325.73 ,944 J15.40 ECC .49521 ]NC 5.3132 VI 29.964

LOP 138.09 VP 36.326 GAP 29.44 AZP 94.39 TAL I46.78 TAP 112.51 RCA 56.25 APO 172,54 v2 35.25_

¢P -10.29 ZAL 36.54 ZAP 164,22 ETS 222.19 ZAE 131.3B ETE 188.80 ZJ( 140.08 ET( 12.13 CLP 167.97

CLA 6.55 RAL 136.36 RAO 6570.7 VEL 16.734 PTH 2.90 VHP 18.527 0PA 11.20

L-I TIE INJ LAC INJ LONG INJ RT AS( INJ AZMTH INJ TIN_ PO CST TIM

2899.49 -28.31 89.10 35.81 69.17 9 3 34 2299.5

5134.r_ 25.17 228.70 29,37 76.58 23 17 5 4534,6

2677.07 -_9.69 69.D8 35.B3 89.5D JD 23 29 2077.J

4882.26 26.71 209.73 28.95 76.05 24 31 4 4282.3

2391.16 -34.18 51.17 35.84 90.45 1J 34 56 1791.2

4690.93 30.86 193.97 27.71 74.50 J 32 55 4090.9

OIFFERENTIAL CCI_ECTIOI5

TOE-4.3283 TR410.1987 TC3 -.2604 BAU .5948

RO_ .5590 RRA .1798 RE3 -.0000 FAU-.00285

r0E -.B129 FRA 1.9864 FC3 .O|55 85P 17145

4.3643 6R410.2003 _3 .2604 FSP -283

RAP 126.88 ECC 3.6117

INJ 2 LAT INJ 2 LONG

-28.12 80.44

23.07 220,66

-29,64 6DJ9

24,52 201,61

-33.74 41.96

28.42 185.6l

ORBIT 0ETERt4INATION ACCURACY

ST 2416.2 5R 255.4 SS 735,5

CRT -,7549 CRS .7434 CST -.999B

LSA 2533.0 MSA 167.8 SSA 8.1

EL! 2423.9 EL2 167.0 ALF 175.42

MID-CC_SE EXECUTION ACCURACY

S4_T 5116.1 SGR 267.2 S_3 64.9

RRT -.0848 _F -.0728 RTF ,9841

SG6 5123.1 R23 -.0109 R13 -.9841

SGI 5116.2 S4E 266.3 THA 179.75

LAUNO, I GATE MAR 13 1969 FLIGHT TIM[ 216.00 ARRIVAL GATE OCT 15 1969

HELIC(ENTRIC COWIC

RL 146.70 LAL .00
RP 107.48 C4P 3.08

RC 223.054 GL -9.645

PLAMETOCENTRIC CONIC

C3 191.330 VI.¢ 13.632
LNO'I A2'NTH LNCH TIM[

90.00 B 18 53

90.00 21 52 36

100,00 9 43 J6

100.00 2_ I0 54

110.OO IO 58 28

110.OO 0 16 B

DISTANt[ 61)0.049

LOL 172.24 VL 25.170 OkL 27.62 AZi. 95.97

LOP 141.34 VP 36,_5 GAP 31.80 A2'P 95.12 TAL
GP -10.18 ZAL 35.93 ZAP 163.11 ETS 218,36 ZAIE

328.96 ,sl4A

146.63 TAP

130.65 ETE

115.26 ECC .53007 INC 5.9716 Vl 79.964

1I_.59 R(A _4.I6 APO J?6._r6 V2 35.257

188.49 ZAC 138.39 ETC 12.15 CLP 166,44

DLA 6.39 RAL 136.96 R_O 6571.0 VEL 17.682 PTH 2.9B vHp 19.950 OPA 10.9£
L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO ¢ST TIM

2925.55 -28.27 91.130 38.74 88.2! 9 7 39 2325.5

_ITI.Ol 2_.72 231.23 32.33 77.73 23 IB 47 4571.0

E_H3.39 -29.86 71.04 38.?9 88.48 IO 27_9 _0_3.4

4918.40 27.27 212.27 31.95 77.27 24 3_ 53 4318.4

2418.O5 -34.J7 53._8 38.g0 89.L=0 JJ 38 46 1818.1
4726.50 31.48 1_.55 30,80 75.92 I 34 54 4126.5

GIFFEM[NTIAL CCRRECTION$

TOE-4.7440 TRAII.|421 TC3 -.|551 BAU ,3_

ROE .6014 RRA .1287 RC3 .0(_3 FAU-.O0565

FOE -.8772 FRA 2.1410 FC3 .0255 BSP 17080

EIOE 4.7820 BRAII.1429 BC3 .1551FSP -2BO

RAP 128.59 £C( 4.148P
INJ 2 LAT INJ 2 LONG

-28.21 82.34

23.77 223.10

-29.75 62.24

2_.25 204.05

-33.91 44,04

29.22 188.07
ORBIT OETERNINATION ACCURACY

S_ _408.9 SR 249.6 55 778.0

CRT -,7768 CRS .7652 CST -.999B

LSA 2538.B MSA 157.7 SSA 7.5

ELI 2416.7 EL2 156.7 ALF 175.38

MID-C.,C_S( EXECUTION ACCURACY

SeT 5061,O S_ _54.8 SG3 8_.5
RRT -.1867 _ -.J730 RTF .9874

S(.B 5067.4 R_ -.01213 R13 -.9874

_! 5061.2 S¢2 250,3 THA 179.46

LAUNCH OATE MAR 13 1969 FLIGHT TINE _IB.O0 ARRIVAL OATE OCT i7 1969

115.15 ECC .56975 INC 6.7660 vl 29.964

119.03 RCA 49.54 AP43 180.76 V2 35.254
188.14 7At 136.69 ETC 12.18 CLP 164,72

HELIOCENTRIC CONIC 0ISTANCE 597.655

RL 148.70 LAL .00. LOL 172,24 VL 25.148 GAL _(_.TB AZL 96.77 lEA _32_18 5NA

RP 107.49 LAP 3.15 LOP 144.59 VP 36.287 GAP 34.55 A_P 95.99 TAL 146._5 TAP

RC 224.343 GL -9.61 GP -10.06 ZAL 35.60 ZAP 161.78 £TS 214.65 7AE 129.73 ETE

PLAN[TO(ENTRIC CONIC

C3 232.666 VHL 15,25_ 0LA 6,34 RAL 137.30 RA0 6571.3 VEL 18.814 PTH 3.07 VHP 21,6_7 OPA 10.75

LNCH 4ZNTH LNCH TINE L-I TIM[ INJ LAT INJ LONG INJ RT A_ INJ A2'MTH INJ TIM[ PO CST TIM

90.00 8 _ 37 2953.27 -28.19 93.03 41.31 87.20 9 9 50 2353.3

90.00 21 53 33 32OI.94 26.15 233.39 34,86 78.73 23 20 15 4601.9

100.00 9 44 58 2681.19 -29.79 73.10 41.40 87.39 10 29 39 2081.2

100.00 23 11 53 4949.25 _7.72 214.45 34.51 78,33 _4 34 22 4349.2

110.00 11 O 7 2446.04 -_4._3 5_,46 41.6J 87.91 11 40 _3 1846.0
110.00 0 17 10 4757.17 31.96 198,81 33.44 77.18 I 36 27 41_7.2

DIFFERENTIAL CORR[CTION5 MID-ODU¢_E EXECUTION ACCURACY

TDE-5.1898 TR412.J756 TC3 -3466 8AU .1451 .f_T 4999,_ SGR 245.8 SG3 82.2
RO[ .6514 RRA .0610 RC_ -,0OO4 FAU-,O0_'O R_T -..'qO|7 _ -,287_ RTF .9903

FOE -.9486 FRA 2.3165 FC3 .0342 BSP 16968 _ 500fl.6 R23 -.0129 RI3 -.9903

lEE 5.2_O6 _R412.1757 BC3 .0466 FSP -276 S¢,I 5000,1S_2 _34.3 THA 179.15

RAP 130.11ECC 4.8291

INJ 2 LAT INJ 2 LONG

-28.26 84.36

24.33 225.19
-29.83 64.30

25.83 206.16

-3a.O4 46._2

29.87 |90.23

ORBIT 0ETERNINATION ACCURACY

ST 2388.7 SR 244.8 55 826.4

CRT -.7994 CRS .787p CST -.999_

LSA 2535.2 MSA 147.8 SSA 6.9

ELI 2396.6 EL2 146.5 ALF 175.30

LAUNCH GATE MAR 13 1969 FLIGHT TIM[ LP20o00 ARRIVAL GATE OCT 19 1969

HELIOCENTRIC CONIC 0ISTANCE 593,111

RL 148.70 LAL .00 UX 172.24 VL 25.J31GAL 34.44 A2'L 97.75 h_A 335,40 SMA

RP 107._O LAP 3.22 LOP 147.84 VP _6.27_ GAP 37,78 A2T= 97,05 TAL 147.5_ TAP
RC 225.606 GL -9.52 GP -9.92 ZAL 35.57 ZAP 160.19 ETS 211.06 ZAE 128.58 ETE

PLANETOCENTRIC CONIC

C3 285.543 VHL 16.898 OLA 6.42 RAL 137.33 RAO 6571.7 VEL 20.I71PTH. 3.15 VHP
LNCH AZNTH L.NCq TIM[ L-I TIM[ INJ LAT INJ _ INJ RT AS_ INJ AZMTH INJ TIM[

9D.Dg B 20 9 2992.69 -_/8,D7 95.J9 43.46 66.J2 9 9 57

_O.OO 21 54 JB 5226.54 26.46 235.12 _.88 79.54 23 21 24

100.00 9 44 32 2710,68 -L_3,68 7_.29 43.60 86.25 I0 29 43
100.00 23 12 35 4973._ ?.8.05 216.L:_Z 36,55 79.21 24 35 29

IIO.OO 10 59 46 2475.25 -34.03 57.74 43._ 86.5? J| 4I 1

110.00 0 17 47 4782.18 32.32 200.67 35,56 78.2_ 1 37 29

OIKFERIENTIAL C,_RRECTION5 MID-COURSE [XECUTION ACCURACY

TOE-5.6643 TRAI3.3OO2 TC3 .0459 BAU .17_6 SGT 4930.2 SGR 241._ SG3 8t.O

ROE .7106 RRA -.0271RC3 -.00J9 FAU-.D_k_O RRT-.42_ _ :.4|07 RTF .9927
FO_-I.O2_O FRA 2,5156 FC3 .0418 BSP 16817 SG_ 4936.I R_3 -.0136 RJ3 -._27

BOE 9.7087 8RA13.3002 Be3 .0460 FSP -273 SGI 4931,3 ,%2 218,3 THA 178.8J

1J5.07 £CC .61479 INC 7.7499 vJ 29.964

122.93 RCA 44.32 APO 185.81 v2 35.250
187.74 2AC 135.61ETC 12.25 (LP 162.77

23.545 OPA 10.59 RAP 131.41ECC 5.6993

PO ¢ST TIM INJ 2 LAT INJ Z LONG
2:._2,9 -2_.31 86.53

4626.5 24.75 226.87

2110.7 -29.88 66.49

4374.0 26.27 207.86

1875.2 -34.13 48.49

4182.2 30,36 19_.01

ORBIT DETERMINATION ACCURACY

ST 2354.2 SR 241.0 SS 881.6

CRT -.8224 CRS .8111CST -.999B

LSA 2521,6 MSA 138.1 SSA 6,4

ELl 2362.5 EL2 136.6 ALF 175.17

2_43



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAUNCH GATE MAR J4 1969 FLIGHT TIME 70o00 ARRIVAL GATE M4Y 23 1969

HELIOCENTRIC CONIC

RL |48.75 LAL .OO

RP 108.76 LAP -.77

RC 74.9|9 GL -2.61

PLANETOCENTRIC CONIC

C3 7J.726 VHL B.469

LNCH 47MTH LNCH TZME

go.00 0 J9 41

90.00 II 53 32

100.00 I 40 J6

JO0.O0 13 15 38

110.00 2 46 46

lJO.O0 14 Z5 37

CISTANCE 710.561

LOL |73.24 VL ?9.744 G4L -J5.39 ATL 90.77 HCA 96.19 SMA 147.50 £CC .76549 INC .7703 V! 29.955

LOP 269.43 VP 39.253 GAP -2.29 AZP 89.92 TAL 252.86 TAP 349.04 RCA J09.34 APO 186.66 v2 34.044

GP 26.54 ZAL 170.94 ZAP 70.55 ETS 351.96 7AE 155.17 ETE 87.14 7AC 105.60 ETC 156.99 CLP -6fl.J5

DLA -|.63 RAL ?._ RAO 6569.4 VEL J}.895 PTH ?.54 VHP 5.190 0PA ?9.76 RAP _.78 ECC Z.]804

L-I TIE IN| LAT IN| LONG IN| RT AS_ IN| A2'NTH IN| TIE PO CST TIM IN| ? LAT IN| ? LONG

2479.60 -24.99 58.99 245.72 |03.76 1 1 O 1879.6 -22.85 50.97

5224.74 26.44 2}4.9'9 247.11 79.48 13 20 37 4624.7 24.72 226.75

2219.66 -26.39 39.46 245.33 104.57 2 17 16 1619.7 -74.13 3J.41

4959.91 27.86 215.21 246.82 78.71 14 38 18 4359.9 26.02 206.89

L:_11.48 -30.18 22.47 244.12 106.86 3 L_O JR 1411.5 -27.58 14.25

4740.85 11.71 197.61 245.85 76.50 15 44 38 4|40.9 29.53 189.08
OIFFERENTIAL CORRECTIONS

TOE -,3435 TRA -.7638 TC3 -.0480 BAU .2221
R'OE -.3333 RRA .4429 RC3 .2266 FAU .0_"g_5

FG£-J.1568 FRA-l.0563 FC3-1.1135 8,SP 1439

BOE .4786 BRA ,8829 BE3 .2316 FSP -543

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 572.6 _ 5}6.6 SG3 186.9 ST 279.4 SR 243.0 SS 364.8

ART -.4354 RRF -.6561RTF .5690 CRT .5659 CRS -.7918 C$T -.9477

•5G8 784.8 R23 .1299 RI3 -.7|60 LSA 490.5 HSA |70.9 554 ]9.8

SGI 665.7 S_2 415.5 THA 139.24 ELI 328.9 EL? J70.2 ALF 39.05

LAUNCH GATE MAR 14 1969 FLIGHT 71ME 72.00 ARRIVAL GATE MAY 25 1969

HELI(XENTRIC CONIC

RL |48.75 LAL .(30

RP |08.78 LAP -.95

RC 77.|94 GL -3.29

PLANETCX_ENTRIC CONIC

C} 70.218 VHL 8.380

LNCH AZHTH LNCH TIME

90.00 0 25 29
gO.G0 1| 50 54

100.00 I 45 48

lO0.O0 13 13 16

fiG.G0 2 51 41

llO.O0 14 E3 51

0ISTANCE 217.018

LCC 17_.24 VL 29.7J5 GAL -15.21 AZL gO.96 PiCA 99.35 SMA 147.22 EC( .26257 IN(: .960? v| 29.955

LOP 272.59 VP }9.223 GAP -1.67 AZP 89.84 TAL 252.60 TAP 35J.95 RCA 108.56 APO 185.87 V2 34.935

GP 27.48 ?AL jTO.60 ZAP 75.22 ETS 354.14 ZAE |53.97 ETE 94.8| 7AC 103.62 ETC 157.76 CLP -73.79

OLA -2.2_ RAL 3.19 RAO 6569.4 VEL 13.84I PTH E.53 VHP 5.063 OPA 29.77 RAP 6.49 ECC 2.I556

L-I TII_ IN| LAT IN| LCNG IN| RT ASC IN| A}'MTH IN| TIN? PC) CST TIM IN| 2 LAT IN| ? LONG

2456.97 -24.62 57.44 245.53 104.45 1 6 26 1857.0 -22.39 49.49

52_?.34 26.60 235.88 247.4! 79.90 13 18 1| 4637.3 24.9} 227.6!

2|97.88 -26.O1 37.96 245.J2 105,27 2 _ 26 |597.9 -23.66 29.97
497J.67 ?8.02 216.05 247.12 79.13 14 36 7 437|.7 26.73 207.70

1991.61 -29.78 21.06 243.86 107.6J 3 24 53 139|.6 -27.09 12.9!

4750.71 3J.86 198._4 246.18 76.91 15 43 2 4J50.7 29.73 ]99.77

NI0-OOURSIE EXECUTION ACCURACY ORBIT DETERt41NATION ACCURACY

.%T 636.1SGR 553.7 5G3 196.9 ST 309.3 SR 230.3 SS 383,6

RRT -.5022 RRF -.6831 RTF .6383 CRT .55|4 CRS -.781J CST -.9_76

,%8 843.4 R'Z3 .1333 RJ3 -.7520 LSA 515.5 MSA 172.3 SSA 19.9

SGI 734.3 SG2 414.8 THA 142.75 ELI 345.0 EL2 J77.2 4LF 30.75

OIFFERIENTIAL CCRR[CTION$

TDE -.3792 TRA -.8212 TC3 -.0878 BAU .2449

ROE -.3086 RRA .4448 RC3 .2456 FAU .0_500

F0£-1.2382 FRA-I .0766 rCS-j .1836 8_ 1676

_£ .4889 BRA .9340 8C3 ,2608 FSP -581

LAUNCH GATE MAR 14 J969

PELIOCENTRI( CONIC

RL 148.75 LAL .00

RP |O9.8| LAP -1.13

RE 79.493 GL -3,99

PLAN(TOCENTRIC CONIC

C3 68.76| VHL 9.292

LNCH AZMTH LNCH TIME

9O.OO 0 31 52

90.00 II 48 31

100.00 1 51 35

100.00 13 IJ 9

110.00 2 56 52

IlO.O0 ,,r4 22 21

FLIGHT TINE 74.00 4RRIVAL _ATE MAY 27 1969

0ISTANCE 223.426

LOL |73.74 VL 29.678 GAL -|5.04 AZL 91.15 HCA ]02.51 SI4A 146.H6 ECC .75973 INC |.|536 Vl ?9.955

LOP 275.76 VP 39.188 GAP -1.08 AZP 89.75 TAL 757.73 TAP 354.74 RCA |08.72 APO 185.O0 V? 34.d27

GP 28.35 ?AL 170.15 ?AP 79,82 ETS 356.37 ZAE 152.51ETE |0|.91 7AC |01.69 £TC J58.56 (LP -78,41

OLA -?.77 RAL 3.65 RAO 6569.3 VEL 13.788 PTH 2.52 VHP 4.968 DPA 29.74 RAP 4.76 ECC 2.1316

L-I T|ME IN| LAT IN| LONG IN| RT AS_C IN| A21WTH IN| TIME PO CST TIN IN| ? LAT IN| ? LONG

2434.42 -24.22 55.90 245.42 105.13 1 12 6 1834.4 -21.9! 48.00

5249.97 26.74 236.78 247.77 80.33 |3 16 l 4650.0 25.13 ?28.48

7176.18 -25.62 36.49 244.99 |05.96 2 27 5J 1576,2 -23.18 28.54

4983.44 28.16 2|6.89 247.48 79.55 14 34 13 4383.4 26.43 208.52

1971.8J -29.37 19,67 243.68 |08.35 3 t9 44 1571.8 -26.58 11_59

4760.58 32.01 199.07 246.57 77.32 15 41 42 4|60.6 29.94 |90.47

DIFFERENTIAL CORRECTIONS MI0-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4207 TRA -.8823 TC3 -.13_ 8AU ._7107 S_T 710.6 sr,,.,R 5£_1.3 .S_3 204.8 ST 343.6 SR 217.2 SS 400.3

ROE -.2842 RRA .4426 RC} ,2633 FAU .09866 RRT -.5581 R_ -.7059 RTF .6941 CRT ,5383 CRS -.7701 CST -.9485

FOE-I .3070 FRA-I.0787 F(3-I .2421 BSP 1933 S_B 909.8 RZ3 .1372 R13 -.78|2 LSA 543.3 HSA |72.6 SSA 19.9

BO( .5077 BRA .987l 6C3 .2945 FSP -607 ,_,| 8J0,5 SG2 413.4 THA 145.99 ELI 369.0 EL2 J70.4 ALF 24.29

LAUNCH 0ATE MAR 14 1969 FLIGHT TIME 76.O0 ARRIVAL OATE MAY 29 1969

FELIOCENTRIC CONIC OISTAN_£ _9.787

RL 148.75 LAL .(30 LOL 173.24 VL _.634 GAL -J4.86 AZL 91.35 HCA 105.68 SMA 146.44 ECC .25697

RP 108.83 LAP -1.30 LOP 278.92 VP 39.J49 GAP -.53 AZP 89.63 TAL 251.74 TAP 357.42 REA 108.8|

RE 81.813 GL -4.72 GP 29.17 7AL 169,61 7AP 84.30 ETS 358.64 7AE J50,80 ETE IE_.33 7AC 99.84
PLAN[TOCENTR|C CONIC

C3 67.350 VHL 8.L_70LA -3.34 RAL 4.J8 RAO 6569.3 VIEL 13.737 PTH 2.51 VHP 4.904 OPA 79.68

LNCH AZHTH LNCH TIME L-I TIME [NJ I-AT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM
90.00 0 37 53 2411.72 -23.81 54.37 245.38 105,79 1 18 4 1811.7

90.00 _1 46 21 526_.B0 _6.89 237.69 248.19 80.76 13 14 4 4662.8

I[30.00 I 57 40 2154.35 -25._ 35.00 244.94 106.64 2 33 34 1554.4

I00.00 13 9 15 4995.40 28.31 217.75 247.92 79.98 14 32 31 4395.4

110.00 3 2 _ 1951.91 -28.93 18.29 243.59 !09.05 3 34 52 1351.9

110.00 14 21 5 4770.61 32.16 199.8! 247.04 77.74 15 40 35 4170.6

IN( 1.3517 Vl 29.955

APO l_4.07 v_ 34.820

ETC J59.35 CLP -93.47

GIFFERENTIAL CCRRECTION5 MI0-COUR_E [XECUTION ACCURACY

TD£ -.4671 TR4 -.9452 TC3 -.1795 BAU .2995 S_T 793.8 S(,R 580.8 SG3 211,0

ROE -.2589 ARA .4372 RE3 .2800 FAU .10046 RRT -.6042 RRF -.7262 RTF .7377

FOE-1.3678 FRA-l.O686 FC3-1.2914 BSP LP_I SGB 983.6 R_3 .J4|5 R13 -.8050

B0E .5341 8R_ I .0415 BE3 .3326 FSP -634 ,._1 893,6 5_2 411,1 THA 148.86

RAP ?.l} ECC 2.1084

IN| 2 LAT IN| 2 LONG
-21.42 46.52

25.33 229.}7

-22.68 27.I!

26.63 209.35

-26.06 10.29

30.14 191.JO

ORBIT DETERMINATION ACCURACY

ST 381.8 SR 203.2 5S 416.5

CRT .5239 CRS -.7570 CST -.9498

LSA 575,0 HSA 171,8 SSA 20.0

£_| 399.6 EL2 ]65.3 ALF 18.94

IE
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 4, 1968-69

FLIGHT TIt4E 78.00LAUNCH _ATE MAR 14 1969

HELIC_:ENTRIC CONIC 0ISTANCE ?36.107

RL 148.75 LAL .00 LOL 173.24 VL 29.595 GAL -14.69 AZL 91.56 H(A 108.94 SN4 145.97 [CC .25427

RP 108.85 LAP -1 .47 L_ o 282.08 VP 39.105 GAP -.IX} AZP 89.50 TAL 251 .16 TAP 360.00 RCA 108.85

RC 84.153 GL -5.49 GP 29.94 ZAL 168.98 ZAP 88.64 ETS .96 ZAE J48.90 ETE 1J4.01 ZAC 98.11

PLAI',ETOCENTRIC CONfC

C3 65.986 VHL 8.12] DLA -3.92 RAL 4.76 RAD 6569.3 V£L 13.687 PTH 2.§0 VHP 4.868 DPA 29.61
LI_EH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TIHE PC) CST TIN

90.00 O 44 34 2388.69 -23.58 52.82 245.41 106.45 J 24 23 1788.7

90.00 11 44 ZO 5276.0K 27.05 258.64 248.68 81.22 15 12 16 4676.1

1OO.00 2 4 5 2132.21 -24.76 33.50 244.95 107.3I 2 39 37 1552.2

IOO.00 13 7 3! 5007.77 _.45 218.65 248.42 B0.43 14 30 58 4407.8

110.00 3 8 7 1931.74 -28.48 16.89 243.56 109.76 3 40 19 1351.7

ARRIVAL DATE NAY 3| 1969

INC 1.5558 Vl 29.955

APO 183.09 V2 34.813

ETC 100.|2 CLP -88.43

RAP .I4 ECC 2.OB6D

IN] 2 LAT [NJ 2 LONG

-Z0.90 45.03

25.54 230.29

-22.15 25.67

26.84 210.22

-25.52 8.97

]10.00 I4 !9 58 4781.01 32.31 200.59 247.58 78.17 15 39 39

DIFFERENTIAL CORRECTIONS NIO-COOR.f_. EXECUTION ACCURACY

TOE -.5181 TRA-J.OO86 TC3 -.2296 BAU .3342 .f_T 883.9 SC.R 600.5 S_,_ _'_0.9
ROE -.2235 RRA .4583 RC3 .3OJ4 FAU .IU354 RRT -.6519 RRF -.75_6 RTF .7754

FDE-1.4657 FRA-I.09_O FC5-1.3584 BS,P 2675 $68 IO68.5 RZ3 .1436 RI3 -.8293

80E .5642 ERA 1.0997 8C3 .3789 FSP -754 361 987.8 SG2 407.5 THA |50.64

LAUNCH DATE HAR 14 1969

HELICX_ENTR!C C_NIC
RL 148.75 LAL .00

RP 108.87 LAP -1.64

RC 86. 508 GL -6.30

PLANETOCENTR!C CON|C

C3 64.639 VHL 8.040

LNO-I AZHTH LNCH TIM_
90.00 0 51 40

90.00 11 42 26
100.00 2 10 54

100.00 13 5 54

110.00 3 14 !6
110.00 14 19 !

HFFERENTIAL CORRECTIONS

TOE -.5754 TRA-I.0735 TC5 -.285J BAU .5819

ROE -.2089 RRA .4146 RC3 .3086 FAU ,10098

F02-1.4520 FRA-!.O040 FC3-!.3325 85P _&2

BO£ .6121 BRA 1.1508 8C3 .4188 FSP -662

4181.0 ]0.34 i91.92

O_81T OETERtAINATION ACCURACY

ST 423.6 SR 183.6 S] 446.5
CRT .4830 CRS -.7207 CST -,9521

LSA 619.1NSA 169.8 SSA 20.0

ELI 434.2 EL2 156.9 ALF 13.64

FLIGHT TINE 80.00 ARRIVAL OATE JUN 2 I969

DISTANCE 242.376

LQ. 173.24 VL 29.329 GAL -14.32 AZL 91.77 H(_ I12.O0 SHA 145.45 ECC .25160
LOP 285.25 VP 39.058 GAP .50 AZP 89.54 TAL 250.48 TAP 2.47 REA 108.85

GP 30.66 ZAL 168.26 ZAP 9_.78 ETS 3.31ZAE I46.87 ETE 118.94 ZAC 96.53

INC 1.7678 Vl 29.955

APO 182.04 V2 34.807

ETC 160.84 CLP -93.23

OLA -4.fl2 RAL 3.42 RAO 6369.2 VEL 15.658 PTH 2.49 VHP 4.856 OPA 29.58 RAP 358.31 ECC 2.0638

L-I T|NE IN] LAT IN] LONG IN] RT ASC |NJ AZNTH IN] TIk_ PO CST TIN IN] 2 LAT _NJ 2 LCNG

2563.03 -22.9| 31.24 243.fli I07.1I ! 51 5 1763.0 -20.35 43.50

5289.83 27.17 259.62 249.25 81.69 13 I0 56 4689.8 25.74 231 .24

2109.47 -24.29 51.96 24fl.04 107.98 2 46 3 1509.5 -21.60 24.21

50_0.62 28.39 219.37 249.(XJ 80.89 I4 29 55 4420.6 27.04 211.12
19|J.05 -27.99 |3.48 245,60 I10.47 3 46 7 1311.0 -24.95 7.63

4791.81 32.46 201.39 248.|9 78.63 13 58 53 4!91.8 30.55 192.70

NID-(XX/RSE EXECUTION ACCURACY ORBIT DETERNINATIGN ACCURACY

SGT 982.0 SGR 396.8 563 217.1 ST 470.4 SR 174.0 SS 444.3

RRT -.6694 RRF -.7386 RTF .7963 CRT .4930 CRS -.7266 CST -.9530

S_8 |149.| 1_5 .|54I RI5 -.8382 LSA 648.7 HSA 167.0 SSA 20.0

_! 1073.4 .T_2 404.9 THA 155.89 ELI 479.1 EL2 148.7 ALF 1|.45

LAUNCH 0ATE NAR 14 1969
ARRIVAL GATE JUN 4 1969

INC 1.9893

APO 180.96

ETC 161.49

FLI6HT TIE 8_._

HELICX:ENTRIC CONIC DISTANCE 248.609

RL 148.75 LAL .00 LOL 173.24 VL 29.469 GAL -14.34 AZL 9|.99 HCA 1|5.16 SHA 144.88 ECC .24898 v! 29.955

RP 108.89 LAP -1.80 LOP 288.4l VP 39.008 GAP .97 AZP 89.!5 TAL 249.71 TAP 4.87 RCA 108.81 v2 34.802

RE 88.877 GL -7.15 GP 31.35 ZAL 167.43 ZAP 96.70 ETS 5.69 ZAE 144,77 £T£ 1_3.21 ZAC 95.12 CLP -97.86

PLANE T_ENTRIC CONIC
C3 63.337 VHL 7.958 OLA -5.I4 RAL 6.13 RAO 6569.2 VEL J3.590 PTH 2.48 VHP 4.868 OPA 29.60 RAP 356.67 £CC 2.0424

LNCH AZNTH LNCH TIIA_ L-I T|M_ IN] LAT _NJ LONG |NJ RT AS( IN] AZ1HTH IN] TIM_ PO CST TIH IN] 2 LAT INJ 2 LONG

90.00 0 59 14 2340.54 -22.41 49.62 245.69 107.77 1 38 I5 I740.5 -19.77 4J.94
90.OO 11 40 34 5304.52 27.3l 240.67 249.89 82.20 13 8 59 4704.5 25.95 232.27

IO(3.OO 2 18 10 2085.95 -23.79 30.41 245.20 |08.66 2 52 55 1486.0 -21.02 22.71

!(30.OO 13 4 20 _O34.54 28.74 220.37 249.66 81.40 14 28 15 4434.3 27.25 212.08

110.OO 3 20 51 I889.68 -27.48 !4.03 243.71 111.18 3 32 21 1289.7 -24.35 6.26

110.00 14 18 8 4_O3.37 32.61 2/32.26 248.89 79.12 15 58 J_ 4203.4 _0.76 193.53

0IFFERENTIAL CORRECTIONS NIO-COURSE £Y£CUTION ACCURACY ORBIT DETERt4_NATION ACCURACY

TDE -.6371 TRA-I.1367 TC5 -.3579 8AU .3945 SGT 1083.9 S,GR 600,7 S_3 217.3 ST 520.9 SR |58.6 55 457,1

ROE -.1835 RRA .3983 RC3 .3207 FAU .09992 RRT -.6919 RRF ,.7723 RTF .8136 CRT .4728 CRS -.7066 CST -.9547

FDE-I.4789 FRA -.9555 FC3-! .3658 8SP 5173 S_8 1239.2 R2_ .1623 R13 -.8496 LSA 691.7 HS_ 163,2 SSA 19.9

8OE .6630 6RA 1.L_344 8C3 .4659 FSP -669 S_I 1172.6 S_2 400.9 THA 1_6.05 ELI 526.7 EL_ 138.2 ALF 8.80

LAUNCH DATE NAR 14 1969 FLIGHT TINE 84,00 ARRIVAL DATE JUN 6 1969

H_LIOCENTRIC CONIC DISTANCE 254.802
RL 148.75 LAL .00 LCL 173.24 VL 29.403 GAL -|4.J6 AZL 92.22 HCA 118.51 .T_AA 144.29 ECC .2464J INC 2.2226 VJ 29.955

RP 108.90 LAP -1.96 LOP 291.57 VP 58.933 GAP !.42 A2'P 98.93 TAL 248.86 TAP 7.18 RCA 108.74 APO 179.85 V2 34.797

RC 91.256 GL -8.07 GP 32.04 ZAL I66.§3 ZAP 100.39 ET5 8.J0 ZAE 142.64 ETE 126.86 ZAC 93.87 ETC 162.06 CLP-lO_.2_

PLAN[TOCENTR|C CONIC
C3 62.072 VHL 7.879 DLA -5.80 RAL 6.91 RAO 6fl69._ VEL J_.344 PTH 2.48 VHP 4.902 DPA 29.70 RAP 355.20 ECC 2.0216

LNCH AZHTH LI_H TIN[ L-I TII_ IN] LAT IN] LONG IN] RT A._ IN] AZMTH IN] TI_ PO CST TIM IN] 2 LAT IN] 2 LONG
90.00 1 7 21 2314.93 -21.87 47.94 243.93 108.43 1 45 56 1714.9 -19.15 40.32

90,00 11 38 41 33L_*0.58 27.43 241.81 230.63 82.76 13 7 22 4720.4 26.16 233.38

1(30,00 2 25 57 2061.59 -23.24 28.79 243,43 109.33 5 O 19 1461.4 -L:_0.39 21 .15

IOO.00 13 2 46 5049.16 28.88 221.63 2_O.4J 8J.93 14 26 36 4449.2 27.47 213.13

110.OO 3 27 54 1867.4! -26.92 12.54 243._ JIl.9J 3 59 2 1267.4 -23.70 4.85

110.00 14 !7 J8 4813.90 32.76 203.20 249.68 79.66 Ifi 37 34 4215.9 _0.99 194.43

DIFFERENTIAL CORRECTIONS MID-COURSE _Y_CUTION ACCURACY ORbiT DET£RN_NAT_ON ACCURACY

TOE -.7039 TRA-I.1981 TC5 -.3941 8AU .4272 ._T J189.4 ._ 601.9 ._3 216.2 ST 375.7 SR 142.6 55 469.2

ROE -.1579 RRA .3787 RE5 .35!5 FAU .09807 RRT -.7095 RRF -.7847 RTF .8_01 CRT .4468 CRS -.6812 CST -.9565

FOE-I.4965 FRA -.8980 FC3-1.5677 8SP 3323 SC_ |553.1 R23 ,ITL:_} RI3 -.8583 LSA 739.1 NSA 158.8 SSA 19,8
BOE .7214 8RA 1.2565 8C3 .fl149 FSP -671 SGI 1272.7 $62 396.3 THA 158.01 ELI 579.4 £L2 126.8 _LF 6,63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH 0ATE NAR 14 1969 FLIGHT TINE 86.00 ARRIVAL DATE JUN B 1969

HELIOCENTRIC CONIC

RL 148.75 LAL ,(30

RP 108.92 LAP -2oll

RC 93,644 GL -9.05

PLANETOCENTRIC CONIC

C3 60.850 VHL 7.80|
LNCPI ATMTH LNCH TIE

90.00 I 16 7

90.00 11 36 42

I00.00 2 34 22
100._ 13 1 9

110.00 3 35 32
110.00 14 16 28

0[STANCE 260.959

LOt. 173.24 VL 29.338 GAL -13.97 AZL 92.47 HCA 121.47 _IA

LOP 294.73 VP _.900 GAP 1.S4 ATP 88,71 TAL 247.94 TAP

GP 3_.75 ZAL 165.57 ?AP 103.82 ETS 10.55 ZAE 140.51ETE

143.67 ECC .24369 IN{ Z.470J V| 29.955

9.41 RCA 106.63 APO 178,71 V? 34.793

129.97 ZAC 9_.81ETC 16_.55 CLP-106.49

DLA -6.50 RAL 7.76 RA0 6569.1 VEL 13.498 PTH 2.47 VHP 4.954 OPA Z9.69

L-I TIN[ INJ LAT iNJ LONG iNJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN
2287.90 -21.28 46.18 Z46.26 109,14 I 54 15 1687,9

5337.77 27.59 243.06 251.46 83.37 13 5 40 4737.8

2035.48 -22.65 27.09 245.73 110.05 3 8 17 1435.5

5065.42 29.03 222.83 251._5 82.55 14 25 34 4465.4

1843.98 -26.31 10.99 244.J6 112.65 4 6 16 1244,0

4829.68 32.93 204.25 250.57 80.26 15 36 56 4229.7
DIFFERENTIAL CCRRECTIONS

TOE -.7757 TRA-J.2564 TC3 -.45OB BAU .4_93
ROE -.132B RRA .3553 RC3 .3399 FAU .09535

FOE-I.5025 FRA -.8296 FC3-1.3566 BSP 3857

BOE .7870 BRA 1,3056 BC3 .5646 FSP -660

NIC-COURSIE EXECUTION ACCURACY

,_T 12_.9 S(,R 599.8 t.G3 212.9
RRT -.7217 _ -.7955 RTF .8407

1428.9 R_3 .1837 RI3 -.8645

t_l 1374.1SG2 391,9 THA 159.83

RAP 353.92 £CC 2.001(

INJ Z LAT INJ 2 LONG

-J8,47 38.63

26.39 234.60

-19.71 19.53

27.70 2]4.78

-23.OI 3.38

31.23 195.43

ORBIT DETERMINATION ACCURAC_

ST 634.6 SR 126.4 SS 479.7

CRT ,4149 CRS -.6504 CST -,9587

L$A 790.4 NSA 153.8 SSA 19,7

ELl 636.8 EL2 114.6 ALF 4._8

LAUN_'_ OATE HAR 14 1969 FLIGHT TIME _.O0 ARRIVAL DATE JUN 10 1969

HELIOCENTRIC CCNIC

RL 148.75 LAL .00

RP 108.93 LAP -2o25

RC 96.038 GL -10.11

PLANI[T_ENTRIC CONIC

C3 59.680 VHt. 7.725
LNCH A2'MTH LNCH TIME

gO.D0 1 25 38

90,00 II 34 33

JOO,OO 2 43 30
_OO.O0 12 59 22

J10.O0 3 43 48

110.00 14 15 34

DISTANCE _'67.082

LOL 173,24 VL 29.267 GAL -13.78 AZ_. 92.73 H_ 124.62 ,9_A

LOP 297.89 VP _.844 GAP 2.24 AS'P 88.45 TAL 246.95 TAP

GP 33.49 ZAL I64.46 ZAP 106.97 ET5 J3.06 ZAE 138.40 ETE

143,02 ECC .24141 INC 2.734_ Vl 29.955
11.58 RCA 108.50 APO 177,55 V2 34,789

132,59 ZAC 91.91ETC 162.94 CLP-110.49

OLA -7.26 RAL 8.66 RAO 6569.1 EL 13.455 PTH 2.46 VHP 5.025 0PA 30.22 RAP 352.80 ECC 1.9822
L-I TIN[ INJ LAT INJ LONG INJ RT A,_ INJ AS"NTH INJ TIME PO CST TIM INJ ? L4T INJ 2 LONG

2259.09 120.6_ 44'32 246.6? 109.85 2 3 18 1659.1 -17.73 36.84

5357.13 27.74 244.46 252.39 84.05 13 3 50 4757.1 26.62 235.97

2007.90 -21.99 25.31 246.12 110.77 3 16 58 1407,9 -18.97 17.82

5083.55 29.19 224.16 252.21 83.24 14 24 6 4483.6 27.94 215.58

1819.12 -_5.65 9.36 244.50 I13.41 4 14 7 1219.1 -22.26 1.84

4845.10 33.10 203.42 251,57 80,93 15 36 19 4245.1 31.49 196.56

ORBIT DETERMINATION ACCURACY

ST 698.4 SR 109.3 SS 491.1

CRT .3638 CRS -.60L_ (57 -.9599

LSA 847.6 MSA 148.6 SSA i9.4

ELI 699.6 EL2 101.7 ALF 3.33

0IFFE_NTIAL CQ_II_CTIONS

TD£ -.8535 TRA-J.3JJ4 TC3 -.5080 BAU .4912

ROE -.1063 RR_ .3299 RC3 .3479 FAU .09"224
F02-1.50_4 FRA _.73_ FC3-|,3_0 _SP 4214

BOE ,8601 _A 1.3522 BE3 .6157 FSP - -652

HID-COURSE EXECUTION ACCURACY

_T 1406.4 ,SGR 596.6 SG3 208.8

RRT -.7315 RRF -.B066 RTF .84_'3

1527,7 R_3 .1967 R13 -.8696

SGI 1477.9 SG2 387.1 THA 161.44

LAUNCH DATE MAR 14 1969 FLIGHT TII4E 90.00 ARRIVAL DATE JUN l? 1969

HELIOCENTRIC CONIC DISTANCE 273,17_

RL 148.75 LAL .00 LOL 173,24 VL 29.193 GAL -13.59 AZL 93,02 HCA 127.78 ,_HA 142.36 ECC .23898 vt ?9.955

RP 108.94 LAP -2.39 LOP 301.06 vP 38.786 GAP 2,63 AlP 88.15 TAL 245.90 TAP 13,68 RCA 108.34 V2 34.787
#C 98.436 GL -11.27GP 34.30 ZAL 163.28 ZAP 109.84 £TS 15.63 ZkE 136,3_ ET£ i34.78 ?AC 91.17 CLP-114.26

PLAMETOCENTR_C C(_I_ ::

C3 _8.574 VHL 7.653 0LA -8,09 RAL 9,69 R_ 656_.| V£L 13.414 PTH _.d_ VHP 5.114 0PA _0.68 RAP 351.83 ECC 1.9640

LNCH AZNTH LNCH TINE L-I TINE _NJ LAT [NJ LONG INJ RT AS_ INJ AS'NTH INJ TIME PO (ST TIM INJ 2 LAT INJ ? LONG

_._0 1 36 5 2228.10 -19.89 4_,34 _47.17 110.58 Z 13 13 1628.1 -16.92 34.93

90.00 11 32 7 5379.00 27.88 246.05 2_3.46 84.84 13 I 46 4779.0 26.87 737.5Z

100.00 2 53 31 1978.28 -21,26 23,41 246,61 111,52 3 26 29 1378.3 -18.15 15.99

IOO,OO 12 57 _ 5104.04 29,34 225,66 253.30 84.01 14 22 26 4504.0 28.20 817.O4

110.00 3 52 51 1792.51 -24.92 7,64 244,93 114,19 4 22 43 1192.3 -21.44 .21

110,00 14 14 31 4862.58 33.28 206.75 252,72 61,70 15 35 34 4262.6 31.77 197.85

INC 3.0?04

APO 176.3d

£TC 163.23

DIFFERENTIAL C(_R_CTTON_

TDE -.9376 TRA-1.3620 TC3 -.5651 BkU .5224

ROE -.0791 RRA .3017 RC3 ,3546 FAU .08866
FOE-1.5034 FRA -.6860 FC3-I.3104 _SP 4575

902 .9410 _RA 1.3950 eC3 ,6672 FSP -640

LAUNCH OATE MAR 14 1_N59

HELiOCENTRIC CONIC

RL 148.75 LAL .00

RP J0_.94 LAP -2.52

RC 100.837 GL -12,53

PLAN_TOCENTRIC CONIC

C3 57.548 VHL 7.586

LNC.H A2MTH LN_H TIHE
90.00 1 47 37

90.00 11 29 IB

I00.00 3 4 34

I00.00 12 _5 2

110.O0 4 2 48

110.00 14 I_ 16

OIFFER£NT!AL CCRR_CTIONS

T02-1.0287 TRA-I.4072 TC3 -.6212 _AU .5522

ROE -,05|6 RRA .SYOO RE3 .3596 FAU .08454

F02-1.4947 FRA -.6072 FC3-1.2719 BSP 4918

_E 1.0_O _RA 1.43_8 8E3 ,7178 FSP -618

14_0=CCIJRSE EXECUTION ACCURACY ORBIT 0ETERMINATICN ACCURACY

SGT 1517.1 5GR 591.8 ,5(;3 203.7 ST 767.4 SR 92.0 SS 502.7

RRT -.7_84 RRF -.8174 RTF .8553 CRT .2834 CRS -.5259 CST -.9617

1628.4 R23 .21|5 R13 -.8733 LSA 910.6 HSA 143.2 SSA 19.!

_GJ 1582.9 .5G2 382.5 THA 162.90 ELI 767.8 EL2 88.1 ALF I ,97

FLIGHT TIHE 92.00 ARRIVAL DATE JUN 14 ]969

DISTANCE 279.231

LOL 173.24 VL 29.116 GAL -13.39 AZL 93.33 HCA 130.93 SHA

LOP 304.E2 VP _.727 GAP 2.99 AZP 87,6'_ 7AL 244.79 TAP
GP 35.21 ZAL 161,97 ZAP 112.42 ETS 18.29 ZAE 134.25 £TE

141.69 Ecc .23661 INC 3.3315 vJ 29.955

15.72 RCA 108.16 APO 175.2J V2 34.785

I36.61ZAC 90.58 _TC 163.44 CLP-117.87

0LA -9.00 RAL 10.7_ RAO 6569.0 VEL 13.376 PTH 2,44 VHP 5.220 0PA 31.32 RAP 350.99 ECC 1.947j

L-I TIME INJ LAT INJ LONG [NJ RT A,$C INJ AZHTH INJ TII_ PO C$T TIN INJ 2 LAT [NJ 2 LONG

2194.42 -19,07 40.21 247,79 111,33 2 24 11 1594.4 -16,0J 32.8_

5404.02 _B,O_ 247.86 254.67 85,74 12 59 22 4804,0 27.13 239.31

1946.17 -20,45 21.37 247.21 112.29 3 37 0 1346.2 -17.25 14.O4
5127.51 29.50 227.39 254.54 84,91 14 20 29 4527.5 28.46 218.73

1763.79 -24.11 5,80 245.48 1|5,00 4 32 12 1163,8 -20.53 358.48

4882.65 33.47 208.29 2_4.03 82.59 15 34 39 4282.7 32.08 199.33

HI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,S_T 1627.8 SGR 584.7 SG3 197.3 ST B41.B SR 75.0 S5 513.6

RRT -.7419 RRF -.8275 RTF .,,.8597 CRT .1559 CRS -.4033 CST -.9634
SG_ 1729.6 R"Z3 .228! R13 -.8758 LSA 979.1 HSA 137,9 5SA 18.6

SGI 1687.8 S(,2 378.1 THA 164.27 EL1 841.9 £L2 74.1 ALF .80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH 0ATE NAR J4 1969 FLIGHT TINE 94.00 ARRIVAL 0ATE JUN 16 1969

HELIOCENTRIC CONIC

RL 148.75 LAL .00

RP J08.95 LAP -Z.64

RC iO3.240 GL -13.93

PLAN[TOCENTRIC CONIC

C3 56,626 VHL 7,5_5

LNCH AZNTH LNCH TII_

90.00 Z 0 _8

9(3.00 11 25 56

lOO.OO 3 16 52

100.00 12 52 14

]lO.OO 4 13 52

JlO.OO _4 11 43

DISTANCE 185.262

LOL 173o24 VL 29.038 GAL -13.19 AZL 93.67 HEA 134,08 S_4A 141.00 ECC .23429 INC 5.6736 Vl 29.955
LOP _O7.38 VP 38.667 GAP 3.33 AZP 87.44 TAL 243.62 TAP 17.70 RCA 107.97 APO ]74.04 v2 54.784

GP 36.23 ZAL 160.52 ZAP 114.69 ETS 21.06 ZAE 132.Z0 [TE 138.10 ?AC 9_.11 [TC 163.55 CLP-J21.19

OLA -10.01RAL 11.97 RAO 6569.0 VEL 13.341 PTH 2.44 VHP 5.345 DPA 32.13 RAP 350.23 ECC 1.9319

L-I T|N[ INJ LAT |NJ LONG INJ RT ASC INJ 4214TH INJ TI1_ PO CST TIN INJ 2 LAT INJ 2 LONG

2157.47 -18.14 37.90 248.55 112.12 2 36 26 1357.5 -14.98 30.65

5433.04 28.15 249.98 256.07 86,79 12 56 29 4833.0 27.4l 241.59

1911.01 -19.52 19.17 247.94 !13.09 3 48 43 1311,0 -16.23 11.92

5154.74 29.64 229.40 255._N5 85.96 14 18 8 4554.7 28.77 220.7!

1732.51 -23.19 3.83 246.15 115.84 4 42 44 1132.5 -19.53 356.61

4906.(30 33.66 210,08 255.53 83,64 15 33 29 4306.0 32.41 201.07

DIFFERENTIAL CORR1ECT IONS

TOIE-1.1289 TRA-1.4468 TC3 -.6763 8AU .5816

-,0222 RRA .2364 RE3 .3641 FAU .08028

FOE-! .4867 FRA -.5303 FC3-I .LP'Z74 8SP 5283

BOE I .1291 _A 1.4660 8C3 .7682 FSP -6OO

LAUNCH DATE NAR 14 1969

HELIC(ENTRIC CONIC
RL 148.75 LAL .00

RIP 108.95 LAP -2.75

RE 105.643 GL -15.49

PLANETOCENTRIC CONIC

C3 55.840 VHL 7.473

LNCH AZNTH LNCH TII42

90.00 2 14 57

90.00 II 21 51

IOO,OO 3 3O 42
lO0.O0 12 48 48

1]0.00 4 26 |5

110.OO |4 9 44

DIFFERENTIAL CORRECTIONS

TOE-I .2A02 TRA-I .4798 TC3 -.7298 8/dJ .6098

ROE .0087 RRA .1997 RC3 .36?0 FAU .0?574

F02-1.4775 FRA -.4534 FC3-J.1743 8SP 5635

gOE 1.2402 BRA 1.4932 8C3 .8169 FSP -579

NI0-O3URS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1739.7 S_ 377.B SG3 |90.5 ST 923.3 5R 59.7 SS 526.4

RRT -.7438 _ -.8382 RTr .8635 CRT -.0793 CR$ -.1687 CST -.9653

1833.2 R23 .1461 R13 -.8780 LSA 1056.0 NSA 133.0 SSA 18.0

5(,I 1794.6 SG2 374.4 THA 165.48 ELI 923.3 EL2 59.5 ALF 179.70

FLIGHT TIE 96.00 ARRZVAL DATE JUN J8 1969

DISTANCE 291._66

LOL 173._4 VL E8.958 GAL -IZ.97 AZL 94.05 HCA 137.23 SNA 140.31 ECC .2321J3 INC 4.0544 Vl 29.955

LOP 310_54 VP 388.607 GAP 3.66 AZP 87.02 TAL 242.40 TAP 19.63 RCA I07.75 APO 172.87 V2 34.783
GP 37.41 ZAL 158.91 ZAP 116,65 ET$ 23.95 Z/_E 130.16 ETE ]_KJ.31 ZAC 89.73 ETC 163.59 CLP-J?4.37

OLA -11.J5 RAL 13.27 RAO 6569.0 VlEL 13.3J2 PTH 2.43 VHP 5.491 OPA 33,14 RAP 349.53 ECC J.9190

L-I TIN[ INJ LAT INJ _ INJ RT AS{ INJ A2),ITH _NJ TJN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2116.31 -17.07 35.37 249.48 112.94 2 50 14 1516.5 -13.82 28.20
5467.14 28.Z5 252.47 257.68 88.03 12 52 58 4867.1 27.68 243.85

]872.15 -18.47 J6.77 248.84 113.93 4 1 54 1272.1 -15.08 9.61
5186.73 29.77 231.77 257.60 87.20 14 15 15 45_6.7 29.07 223.04

1698.17 -22.16 1.70 246.98 1|6.7_ 4 54 33 1098.E -18.39 354.59

4933.48 33.84 212.21 257.27 84,88 Jfi 31 57 4333.5 32.77 203.14

MID-CCX_S[ EXECUTION ACCURACY OReIT OETERNINATION ACCURACY

SGT 183_.4 _ 570.3 ,_33 183.1 ST 1012.? SR 50.1 SS 540.4

_RT -,7431RRF -.8487 RTF .8666 CRT -.4561 ERS .2350 CST -.9675

5C_ 1938.2 R_3 .2652 R13 -.8799 LSA 1141.6 NSA 128.8 SSA 17.2

S51 1902.2 5G_ 371.6 THA 166.59 ELI J013.0 EL2 44.5 ALF |78.7!

LAUNCH DATE M4R 14 1969 FLIGHT TIM( 98.00 4RR[VAL 04 TE

NELIOCENTRIC CONIC DISTANCE 297.245

RL 148.75 LAL .00 LOt. 173.24 VL 28.877 GAL -12.76 AZL 94.48 PICk 140.38 SNA 139.62 ECC .22983 INC 4.4833 V] 29.955

RP 108,95 LAP -2.86 LOP 315.70 VP 38,546 GAP 3.97 ATP 86.54 TAL 241.13 TAP 21.51 RCA 107.55 4PO 171.70 v2 34.7_3

RC 108.O45 GL o17.23 GP 38.77 ZAL 157.11 ZAP 118.27 ETS 27.01 ZAE 128.09 ETE 140.28 ZAC 89.41ETC 163.55 CLP-127.40

PLAN_TOCENTRIC CONIC
C3 55.235 VHL 7.432 OLA -12.44 RAL 14.71 RAO 6569.0 VEL 13.289 PTH 2.43 VHP 5.661 DPA 34.38 RAP 348.81 ECE 1.9090

LNCH AZNTH LNCH TINE L-] TIN[ INJ LAT INJ LONG INJ RT AS(. INJ A_ITH INJ TIHE PO CST TIN |NJ 2 L4T INJ 2 LONG

90.00 2 31 29 2070.56 -15.83 32.56 250.63 113.79 3 6 0 1470.6 -12.48 25,49

90.00 11 16 48 5507.72 28.31 255.43 259.54 89.52 12 48 35 4907.7 27.95 246.79
1(30.OO 3 46 27 1828.72 -17.25 14.12 249.96 114.80 4 I6 55 1228.7 -13,76 7.06

1OO.00 12 44 31 5224.79 29.87 234.59 259.52 88.68 14 II 36 4624.8 29.36 225.83

110.OO 4 40 17 1660.10 -20.97 359.38 248.02 117,63 5 7 57 10_.1 -17.11 352.39

JUN 20 1969

110.O0 14 7 10 4966.18 34.O1

DIFFERENTIAL COR/_CTION5

TOE-I.3640 TRA-I._O37 TO3 -.7792 8AU .636_

R_E .0402 RRA .1585 RC3 .3675 FAU .07083

FOE-1.4646 FRA -,3737 FC3-|.1102 8SP 6001

80E 1.3645 BRA 1.5120 8C3 .8616 FSP -351

LAUNCH DATE MAR 14 J969

HELIOCENTRIC CONIC

RL 148.75 LAL .(30

RP IO8.94 LAP -2,95
RC 110.446 GL -19.20

PLANE TC_ENTRIC CONIC
C3 54.876 VHL 7.408

LNCH AZNTH LNCH TIME

90.00 2 50 37

gO.OO 11 10 2A

100.00 4 4 36

1OO.OO 12 39 6

IJO.O0 4 56 22

IJO.Og 14 3 50
OIFFER1ENTIAL CORR[CTION$

TDE-J.50r_0 TRA-1.§187

ROE .O741RRA .1139

FDE-J.4544 FRA -.2976

_E 1.5078 BRA J.523O

214.75 259.30 86.37 15 29 36 4366.2 33.14 205.62

NI0-COUR5[ E)ECUTION ACCURACY ORBIT 0ETERNIN4TION 4CCURACY
SGT 1963.8 SGR 561.3 SG3 174.6 ST 1110.7 SR 51.4 SS 554.5

RRT -.7384 RRf -.85_0 RTF .8689 CRT -.8157 CRS .6721 CST -.9693

SG8 2042.4 R23 .2857 R13 -.8811 LSA 1236.0 NSA 125.5 SSA 16.1

S_I EOO8.6 ,%2 370.1 THA 167.66 ELl 1111.5 EL2 29.7 ALF J77.84

FLIGHT TIl_ 100.00 AR/_IVAL OATE JUN 22 1969

OI$TAN(£ 303.200

LQ. 173.24 VL _.8.795 GAL -12,53 AZL 94.97 H(A 143._3 SHA 1_8.92 ECC .22771 INC 4.9731 Vl 29.955

LOP 316.87 VP 38.485 GAP 4._7 AZP 86.00 TAL 239,8_ TAP 23.35 RCA 107.29 APO 170.56 V2 34.784
GP 40.36 ZAL 155.09 ZAP 119.53 [T5 _0.23 ZAE 125.96 ETE 141.03 ZAC 89.11ETC 163.45 CLP-130.30

0LA -13.91RAL

L-I TIHE INJ LAT
2018.36 -14.37

5556.70 28.29

1779,63 -15.82

5270,66 29.89

1617.31 -J9.61

5005.55 34.14

TC3 -.8244 8AU .6617

RC3 .3661 FAU .06582
FC3-1.0384 8SP 6373

BE3 .9020 FSP -526

16.31 RA0 6569.0 VEL 13.275 PTH 2.43 VHP 5,861 0PA 35.85 RAP 348.05 ECC 1.9031

ZNJ LONG INJ RT A_ INJ AZNTH INJ T_14_ PO EST TIM |NJ 2 LAT ZNJ 2 LON{
29.43 252.07 114.66 3 24 15 1418.4 -J0.93 22.44

259.02 261.73 91.32 12 43 1 4956.7 28.17 250.35

11.17 251.36 115.70 4 34 16 J179.6 -12.24 4.21

238.01 261.76 90.48 14 6 57 4670.7 29.64 229.21

356,84 249.32 118.58 5 23 19 1017.5 -15.64 349.96

217.81 261.70 88.19 15 27 15 4405.5 33.51 208.63

NIO-CCURS_ E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT L=076.7 _ 552.9 5(;3 165.9 ST 1_20.6 _ 65.5 SS 571._
RRT -.7307 RRF -.8668 RTF ,8716 CRT -.9660 CRS .9089 CST -.9716

•_0 2149.1 R'Z3 .3O60 R13 -.8829 LS4 1343.5 NSA J23.5 S54 14.7

SGJ 2J16.9 5G2 370.3 THA 168.64 ELI 1_22.3 EL2 16.9 ALF |77.05

2_47



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69 J

LAUNCH 0ATE NAR 14 1969

HEL IO(ENTRZC CONIC

RL |48.75 LAL .00

RP |08.94 LAP -3.04

RE 1|2,844 GL -21.45

PLANE T(XENTR|C CONIC

C3 54.857 VHL 7.407

LNO, I ATNTH LNCH T|ME
go.00 3 13 8

90.OO 11 2 10

100.00 4 25 54

100.00 12 32 5
110.00 5 15 3

110.00 13 fig 25

FL;0HT T|I4E |02.00 4RR|VAL 0ATE JUN 24 1969

DZSTANC[ 309. ! 33

LOL 173.24 VL 28.711 GAL -12._0 AlL 95,54 HCA 146.67 SN4 138.23 ECC .22565

LOP 3L_.03 VP _8.424 GAP 4.55 AZP 85.37 TkL 258°47 TAP 25.13 RCA J07.04

GP 42.23 ZAL 132.80 lAP |20.39 ETS 33.70 ZkE 123.73 ETE 141.63 ZAC 88.79

INC 5.5417 V] 29.955

APO 169.42 V2 34.786

ETC ]63.3| CLP-|33.10

0LA -15.60 RAL 16.10 RAO 6569.0 VEL 13.275 PTH 2.43 VHP 6.098 OPA 37.59 R4P 347.14 ECC J.9028

L-I T|N[ IN| LAT IN| LONG |NJ RT A_C IN| AZNTH |NJ TII4[ PO CST TIM IN| Z L4T IN| 2 LONG

1958.12 -12.63 Z5.86 253.89 113.53 3 45 46 J358.| -9.09 18.97

5616.77 28.12 263.40 264.30 93.51 12 33 47 5016.9 28.31 254.74

1723.36 -|4.13 7.84 253.14 116.62 4 54 37 1123.4 -10.45 .99

5326.77 29.78 242,17 264,40 92.67 14 0 52 4726.8 29.84 253.37

1569.37 -18.01 354.01 2_0.98 J19.55 5 4J 13 969.4 -13.94 347.26

5033.52 34.18 221,56 264.54 9(].40 |5 25 39 4453.5 33.86 212.33

DIFFERENTIAL CORRECTIONS

TDt[-I .6708 TRA-J .5_Y_O TC3 -.8622 B4U
ROE .1093 RRA .0658

rDE-1.4443 rR4 -.2230

BOE 1.6744 _A 1.5234

L4UNC._ DATE N4R 14 1969

HELIOCENTRIC CONIC

RL 148,73 L4L .OO

RP IO8.93 LAP -3.|2

RC 115.239 0L -24.04

PL4METOCENTRI{ CONIC

C3 55.326 _ 7.438
LNC_ ATMTH LNCH TINE

90.D0 3 40 15

gO.DO I0 31 16

100.00 4 51
100.00 12 22 50

110.00 5 37 B

1i0.00 13 53 33

MIO-C_SE EXECUTION kCCU_kCY

.6856 SGT 2190.1 _ 544.1 S_3 156.6

Re3 .3612 FAU .06059 RRT -.7178 _ -.8733 RTF .8745

FC3 -.9562 BSP 6748 ,%6 1256.6 823 .3257 813 -.8849

Be3...9348 r_ -498 _,1 2225.6 ,%2 372.8 7HA 169.59

FLIr,_T T|ME 104,00

D|STANCE 315.044

LOL I73.24 VL 18.628 GAL -12.06 AZl. 96.21HiC4 J49,81 ._dA J37.54 EC( .22366

LOP 323.20 VP 58._4 GAP 4.82 A2"P 84.62 TAL 237.07 T4P 26,88 RCA 106.78

GP 44.41 Z4L 150.18 Z4P l_D.83 [TS 37.40 ZA[ 121.35 ETE 142.11 Z4C 88.39

OLd -17.56 RAL 20.13 RA0 6569.0 V[L J3.292 PTH 2.43 VHP 6.586 DPA 39.61

L-I TJ_ INJ LAT INJ LONG INJ RT A,_C INJ 4214TH IN| TIMI[ PO CST T|M

1887.19 -10.32 21.72 2_6._6 116.44 4 11 42 1287.2

5691._0 27.68 268.85 267.33 96.21 12 26 7 3091.9
1657.73 -I2.10 4.03 255.44 117.54 5 18 59 J057.7

3396.59 29.45 247.34 267.54 95.37 13 32 47 4796.6

I514.31 -16.14 330.85 253.13 120.55 6 2 23 914.3

5112.77 34.06 226.18 2t57.94 93.14 15 18 46 4512.8

ORBIT DET£RN;N4TION ACCURACY

ST 1344.! SR 87.4 SS 589.9

CRT -.9833 (RS .9807 C$T -.9740

LS4 1463.2 MS4 122.9 SS4 13._

ELI |346.8 EL2 J5.9 ALF 176.34

kRRIV4L 04TE JUN 26 1969

INC 6._141 V| 29.955
APO J68.30 V2 34.789

ETC _63.|6 CLP-135.84

RAP 345.98 ECC 1.9105

INJ 2 LAT IN| 2 LONG

-6.88 14.93

28._5 E60.23

-8.32 357.29
29.88 238.56

-|1.96 344._3
34.I2 216.94

DIFFERENTIAL CORRECTIONS

TDE-|.B652 TRA-|._94 TC3 -._6 8AU .7066

ROE .1458 _4 .DO58 RC3 .3306 F_U .05_30

_0E-1.4320 FR4 -.1476 re3 -.8606 8SP 7090

8DE 1.8707 gR4 1.3094 8C3 .9533 FSP -464

NI0-COJ_ £_ECUTION 4CCURAC_

5_7 2301.9 9C,R 533.2 S_3 146.4

RRT-.6961 R_ c -.8751 RTF .8777

SC,e 2362.9 823 .3443 813 -.8872

S¢J 2332.5 SG2 377.8 TH4 170.59

LkI.FNCH DATE M_R 14 |969

ELIOCENTRIC CONIC

RL |48.75 L4L .O0

RP lD8.92 LAP -3.19

RC 117.630 GL -27.04

PLANETOCENTRIC CONIC

C3 56.515 VHL 7.318

fLIGHT T[_ |06.00

OIST4NCE 3L_3.934

LCX. 173.24 VL 28._43 GAL -1J.82 AlL 97.03 PiCk 152.95 5Nk

LOP 326.36 VP 38.304 GAP 5.07 kip 83.74 TAL 235.64 T4P

GP 46.99 ZAL 147.16 lAP 120.77 ETS 41.39 14E 118.76 ETE

OLA -|9.85 R4L 22.47 RAO 6569.0 V_L 13.337 PTH 2.44 VHP

ORBIT DETERMINATION 4CCURACY

ST 1483.1 SR 111.9 SS 609._

CRY -.9660 CRS .9942 CST -.9766

LSA 1602.5 NSA 123 9 S54 |1.5

ELI I487.1 EL2 _8.9 ALF 175.83

4RRIVAL 0ATE JUN 28 1969

136.86 ECC 22175 INC 7.0266 vJ 29,955

28.59 RCA 106.51APO 167.21 V_ 34.792

142.55 Z4C 87.84 ETC 163.05 CLP-|38.60

6.745 OPA 41.92 RAP 344.43 ECC 1.930|
LN_4 4_MTH LNCA TIN_ L-I TII,4_ IN| LAT

90.OO 4 13 56 1801.14 -7.87

90.00 10 36 16 5788.4_ 26.78

l_3.OO 5 22 39 1579.37 -9.59

IO_.OO 12 10 14 5485.41 28.71

ll0.O0 6 3 47 1450.46 -13.89
1|0.00 13 45 35 5187.09 33.6_

DIFFERENTIAL CCRRIECTION5

TOE-2.|032 TRA-I.4787

ACE .1775 RR4 -.0606

K0£-|.42_D FRA -.0772

_0£ 2.1107 _84 1.4799

LAUNCH OATE MAR 14 |_59

HELIOCENTRIC CONIC

RL 148.75 LAL .00

RP 108.91 LAP -3.25
RC 1_0.O15 GL -30.34

PLANETOCENTRIC CONIC
C3 58.818 VHL 7.669

ENEH ATMTH LNCH TIME L-I TII,_ IN| LAT
90.00 4 57 52 1691.18 -4.39

90,00 10 14 17 629.gO 24.99

100.00 6 2 58 1482.11 -6.40

|00.00 11 52 12 5602.25 27.22

110.(30 6 36 48 i374.98 -11.17

110.00 1_ 34 31 5282.14 32.66

DIFFERENTI4L CORRECTION5

TDE-2.4019 TRA-1.42|8 TC3 -.8896 _AU .7399

ROE .2D41RR4 -.1_ RC3 .3066 FAU .04327

rOE-l.4121FRA -.00_ FC3 -.6368 6S,P 7851

I_E 2.4106 BR4 1,4286 _C3 .9410 FSP -396

TC3 -.9003 E4u .7254 SGT 2416.1SGR 521.7 S(13 135.7 ST 1643.3 SR
RC3 .3335 FAU '049_7 RRT -.r_39 RRf" -.869_'/RTF .8825 CRT -.9430 CR$

FC3 -.7547 _SP 7468 _ 2471.7 R_ .35_(3 813 -.89|0 L$4 1761.4 M54

6C3 ,9601FSP -431 5GI Z441.4 SG2 386.1 THA 171.63 ELI 1648.3 EL_

FLIGHT TI_ 108.00 ARRIVAL

DIST4NCE 326.802

LOL 173._4 VL L_.459 G4L -11.f16 _ZL g_.03 H_4 156.08 SN4 158.18 ECC .21990 INC 8.0345

LOP 329.33 VP _8.245 GAP 5.32 AZP 82,65 TAL 234.17 TAP 30.25 RC4 106.23 4PO 166.13

GP 30.04 ZAL 143.63 lAP 120.16 £TS 45.75 ZkE 115.85 ETE 143.07 Z4C 87.04 ET( |63.08

OLd -L_Z.53 RAL 23.22 RAO 6569.J V_L 13.423 PTH 2.45 VHP 7.204 OPA 44.53 RAP 342.27

_NJ LONG [NJ RT ASC IN| A2'MTH IN| TIN_ PO CST TEN IN| 2 LAT
10._ 263.75 118.00 5 26 3 1091.2 -.61

306.92 274.99 103.76 10 24 47 29.9 26,64

354.12 262.65 119.26 6 27 20 882,1 -2.45

262.19 275.57 102.86 13 25 34 5002.2 28.72

343.11 259.77 122.52 6 39 43 775.0 -6.80

239.19 276.88 100.70 15 2 33 4682.1 33.79
MID-C_UR_ EXECUTION ACCURAC_

S0T 2530.7 _ 307.1 563 124._

_RT -.6119 RRF -.8494 RTF .8891

2581.0 R23 .3685 813 -.8965

S61 2350.1 $62 398.1 THA |72.83

INJ LONG INJ RT ASC INJ AZMTH INJ TII,_ PO CST TIM INJ 2 LATINJ 2 LONG

16.79 259.41 117.29 4 43 57 1201.1 -4.15 10.08

275.77 270.90 99.56 12 12 44 5188.4 27.83 267.26
339.57 258.49 118.45 5 48 58 979.4 -5.72 352.92

253.83 271.25 98.71 13 41 39 4885.4 29.61 245.J5

347.26 255.95 121.55 6 27 58 850.5 -9.62 340.77
231.94 _72.0! 9_.52 15 12 2 4587.1 34.17 222.7=

NID-CCURS[ E_ECUTION ACCUR4CY ORBIT DETERMINATION ACCURACY

136.9 SS 632.0
• 9891 CST -.9794

126.2 SS4 9.7

45.4 4LF 175.50

DATE JUN 30 1969

VI 29.953

V2 34.796
CLP-I41.48

ECC 1.9680

INJ 2 LONG
3.94

298.64
347.55

253.71

336.74

230.14

ORBIT DETERMINATION _CCURACY

ST 1827.8 SR 156.9 55 656.9

CRT -.9J56 CR5 .9758 CST -.9824

LSA 1944.2 MSA 129.9 SS4 8.0

ELl 1833.4 EL2 62.9 4LF 175.50

2248



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4, 1968-69)

LAUNCH 0ATE MAR 14 1969 FLIGHT TINE |10.00 ARRIVAL OATE JUL Z 1969

HELIOCENTRIC CONIC

RL 146.75 LAL .DO

RP 106.69 LAP -3.30

RC 122,394 GL -34,64

PLANET_ENTRIC CONIC

C3 62.937 VHL 7,933

LNCH ATNTH LNCH TIME
90.O0 6 1 33

90.00 9 36 58

IOO.O0 6 57 30

1OO.O'0 11 Z3 42
110.00 7 19 16

110.00 13 18 Z5

OIFFERENTIAL COqRIECTIONS
T02-2.7883 TRA-1.3248 TO3 -.8467 BAU .7467

ROE .2096 RRA -.Z378 RC3 ,2657 FAU .OYogE

r0E-1.4003 FRA .0336 re3 -.5078 BSP 8185

_IE 2.7962 eRA 1.3460 BE3 .8874 FSP -354

01STANCE 332.647

LOL 173.24 VL 28.374 GAL -11.30 AZL 99.33 hICA 159.21 5HA 135.51 £CC .21813 INC 9.3262 Vl 29,955

LOP 332.70 VP 58,186 GAP 5.55 AZP 81.27 TAL 232.66 TAP 31.87 RCA 105.95 APO 165.07 V2 34,800

GP 53.63 ?AL |39.49 ZAP |18._2 [TS rJO.38 ZAE 112.53 ETE 143.87 ZAC 85.89 ETC I63.43 CLP-144.65

0LA -23.63 RAL 28.53 RA0 6569.2 VEL 13.575 PTH 2.48 VHP 7.817 DPA 47,42 RAP 339.19 ECC 2.0358

L-Z TIME INJ LAT INJ LONG ;NJ RT A,T_ INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

1331.85 .74 1.68 270.J6 ||8.31 6 27 3 931.8 4,52 355.04

B_.12 21.27 319.77 279.28 109.13 9 50 40 222.1 23.69 311.93

133|.Z0 -1.92 346.89 268.64 119.83 7 20 1 751.2 !.99 340.37

5766.04 24,23 273.44 280.36 _08.06 12 59 48 5166.0 26.A7 265,36
1282.90 -7,75 338.16 265,08 |23.40 7 40 39 682.9 -3.31 331.90

3407.10 _0.70 248.40 882.38 105.82 14 48 33 4807.1 32.56 239.68

NIO-COJRSE [XECUTICN ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 2643.2 SGR 486,8 SG3 111.8 ST 2039.2 SR 16Z.4 SS 683.3

RRT o.3ZDI RRF -,796l RTF .8982 CRT -.6678 CRS .9390 CST -.9856

.T_ 1687.7 I_3 .3713 R13 -.9040 LSA 2152.3 NSA 134.6 SSA 6.3

_l_l 2655.6 _ 415.8 THA 174.39 ELI 2044.J EL2 80.5 ALF 176.O4

LAUNCH OATE HAR 14 1969 FLIGHT TIME |12.00 ARRIVAL 0ATE JUL 4 1969

HELIOCENTRIC CONIC DISTANCE 338,466

RL 148.73 LAL .00 L(X 173.24 VL 2_.220 GAL -|1.05 A2'L 10l °05 H(jL 162.32 SMA 134.86 ECC .21641 1N<:11.0512 Vl 29.955

RP 108.88 LAP -3.34 LOP 335.87 VP _.I_8 GAP 5.77 A21= 79.46 TAL _31.12 TAP 39.44 RCA 105.67 APO 164.04 V2 34.805

RC 124.766 GL -39.43 GP 37.87 ZAL |54.59 ZAP |16._ ET$ _d5,|8 ZAE 108.65 ET[ 145.31 ZAC 84.22 ETC 164.45 CLP-148,47

PLAMETOCENTRIC CONIC

C3 70.233 _ 8.3810LA -29.23 RAL 32,6| RAO 6569.4 VEL 19.841 PTH 2.33 VHP 8.672 0PA 50.47 RAP 334.68 ECC 2.1559
LNCH A2'NTH LNCH TIME L-I TINE INJ I._T |NJ I.CNG |NJ RT A,f_: INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

82.43 7 2 59 1405.38 11.42 358.O9 281.43 117.09 7 26 24 805.4 14.96 351.14

97.57 9 8 § IO01.00 11.44 328.42 281.44 117.08 9 24 46 401.0 14.98 321.47
100.00 8 34 6 1110.03 6.15 355.62 278.57 119.31 B 32 96 310.0 10.01 326.96

100.00 10 19 39 771.58 16,BO 514.15 284.15 115.09 10 32 31 171.6 20.05 ]06.86

110.00 B 17 23 1162.34 -3.213 331.82 272.81 124.05 B 36 48 562.5 1.29 325.62

110.00 12 32 49 3579.88 L_6.88 260.38 288.86 |11.96 14 25 49 4979.9 29.61 252.26

0IFF[MENTIAL CORRECTIONS MI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

702-3.3122 TRA-1.1683 TC3 -.76_7 B_J .7423 SGT 2756.8 SGR 462.B .St,,3 98.9 ST 2281.4 SR 140.4 SS 713.9

ROE .1634 RRA -.3592 RC3 .L_88 FAU .03042 RRT -,3471 RRF -.664J RTF .9119 CRT -.7|83 CRS .8136 CST -.9889

FOE-l.3928 FRA ,1153 FC3 -.3750 6SP 8556 Sr_ 2795.4 R23 ._621 R|3 -.9153 LSA 2390.5 HSA 139.7 SSA 4.9

80£ 3.3162 8RA 1.2223 BC3 .7908 FSP -314 S_1 276J.6 S_2 493.3 THA 176.38 ELI 2283.6 EL_ 97.6 ALF 177.46

LAUNCH DATE NAR 14 1969 FLIGHT TIt4_ 114.00 ARRIVAL DATE JUL 6 |969

HELIOCENTRIC CONIC

RL 148,75 LAL .00

RP 108.86 LAP -3.37

RC 127.128 GL -44.96

PLAN[TOC[NTRI( CONIC

C3 83.623 VHL 9.145

LNCH A?NTH LNCH TINE

71.86 6 B 3

IO8.14 I0 44 26

71.86 6 8 3

108.14 IO 44 26

110.00 9 54 27
110.OO 11 37 12

DIFFERENTIAL _CTIONS

T02-4.0494 TRA -.9064

ROE -.O_O! RRA -.5106
FOE-I.3943 FRA .1722

9OE 4.0495 _RA 1.0403

OISTANCE 344.251
LOL 173.24 VL 28.ZO6 GAL -10.75 A?L 103.48 PEA 165.42 S_A 134.21 ECC .21474 1NC13.48_2 Vl 29.955

LOP 339.04 VP _8.071 GAP 5 97 k?P 76.94 T_L 229.54 TAP 34,95 RC_ 105.39 _PO 163.03 V2 34.811

GP 62.81ZAL 128.81 ZAP 11".19 ET5 63.18 ZA_ 104.00 ETE 148.18 ?AC 8|.8! ETC 166.92 CLP-153.76

OLA -33.22 RAL 37.80 RAO 6569.6 VEL |4.317 PTH 2.60 VHP 9,937 0PA 53.43 RAP 328.01 ECC _,376_

L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1684.67 11.41 19.09 289.83 121.41 6 36 7 1084.7 15,49 12.43

_02.46 11.43 313.50 289.84 121.40 lO 57 49 ZO2.5 15.50 306.83

1684.67 11.41 19.09 289.83 121.41 6 36 7 1084.7 15.49 12.43

802.46 11.43 313.50 289.84 121.40 10 57 49 202.5 15.50 306.83

955.93 4.69 321,03 285.48 123.90 10 10 23 355.9 9,11 3]4.73

3867.22 18.32 278.27 294.02 119.38 13 35 0 5267,2 22.09 771.17

MID-CCURSE EYJECUT|ON ACCURACY ORBIT DETERHINATION ACCURAC_

TC3 -.6268 BAU .7167 SGT 2865.7 _ 435.2 S_3 85.6 ST 2545.6 SR 116,5 SS 751.0

RC3 .1346 FAU .02577 RRT .0193 RRF -.5183 RTF .9312 CRT .2392 CRS -,1171 CST -.9923

FC3 -._46J BSP 8947 Sr_ 2901.6 R23 -.3369 RI3 .9310 LS_ 2652.7 _SA 144.3 SSA 3,7

BC3 .6411FSP -272 ,%1 2865,7 SG2 455.1 THA .18 ELI 2543.7 EL2 113.1 _LF .63

LAUNCH OATE NAR 14 1969 FLIGHT TIME 116.00

HELIOCENTRIC CONIC

RL 148.75 LAL .00

RP 108.84 LAP -3.39

RC i29.481GL -31.08

PLANETOCENTRIC CONIC

C3 110.264 VHL IO.501

LNCH ATMTH LNOt TIME
64.65 _ 53 34

115.35 11 32 47

64.65 5 33 54

115.35 Jl 52 47

64.65 § 53 54

115.35 ll 52 47

ARRIVAL OATE JUL 8 1969

DISTANCE 349.987

LCL 179.24 VL _8.122 GAL -10.45 AZL 107.18 HC_ 168.47 ,S_A 133.57 ECC .21_O6

LOP 342.21 VP 38.013 GAP 6,16 A_P 73.14 TAL 227.92 TAP 36.39 RCA 105.11
GP 68.41 ZAL 122.O5 ZAP 110.57 ETS 73.99 ZAE 98.27 ETE 154.40 ZAC 78.29

OL_ -37.29 RAL 44.59 RAO 6570.1 VEL 15.216 PTH 2.73 VHP 11.955 0P_ 55.66

L-I TIME INJ LAT INJ LONG JNJ RT A_: INJ AZI4TH INJ TIME FO CST TIN

1868.75 10.26 32.86 300,83 126.05 6 25 3 1268.7

758.14 IO.2B 507.64 300.84 126.05 12 fi 3 138.1

I668.75 10.26 32,86 3(30.83 126,05 6 25 3 1268.7

738.14 10.28 307.64 300.84 126.03 12 5 5 138.1

1868.73 10.76 32.86 300.83 126.03 6 25 3 1268.7

738.14 10.28 307.64 300.84 126.05 12 5 5 138.1

DIFFERENTIAL CORRECTIONS

T0£-5.0909 TRA -.4271 TC3 -.4319 BAU .6412

-.67fl2 RRA -.6730 RC3 .0_13 FAU .01687
FOE-I.4211 FRA .2_1 FC3 -.132_ B_W 9_

_OE 5.1355 BRA .7971 Be3 .4330 FSP -LP'Z8

ZNC17,1833 Vl 29,955

APO 162.03 V2 34,818
ETC 172.73 ELP-162,73

MID-CCUR_E EXECUTION ACCURACY

SGT 2936.8 SGR 600.3 SG3 72.5

RRT .6017 RRF .33g0 RTF .9fl67

2997.5 R23 -._906 R13 .9510

t_,J _9fi9.3 SG2 475.8 THA 7.20

RAP 318.25 ECC 2,8147

INJ 2 LAT INJ ? LONG

J4,89 26.60

14,91 301.37

14,89 26.60

14.91 301.37
14.89 26,60

14.91 301.37

ORBIT DETERMINATION 4CCURAC_
ST 2779.3 SR 393.6 SS 802.5

CRT .9466 CRS -.9121 CST -.9956

LSA 2915.8 HSA 147.6 SSA 2.7
ELl 2804.2 EL2 125.8 ALF 7.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH CAT[ MAR 14 1969 {:LIGHT TIl,f. 118.0(3 ARRIVAL 0ATE JUL 10 1969

HELIOCENTRIC CONIC OlS7ANCE 355.631

RL 146.75 LAL .00 LOL |73.24 VL 28.039 GAL -10.}3 ATL 1J3.46 H(A 171.45 SI,IA 132.94 ECC .21126 INC23.4§85 VI _9.955

RP 108.82 LAP -3.39 LOP 345.39 VP 37,9(W3 GAP 6.31 AZP 66.77 TAL 226.23 TAP 37.68 RCA 104.86 APO 161 .03 V2 34.@25

RE 13| .g23 GL -57.07 GP 73.88 ZAL 114.37 ZAP 106.Jl [T$ 91.75 ZAE 90.82 ETE 169.24 Z4C 72.95 tOT( 187.E0 CLP 177.76

PLAN[ TOCENTRIC CONIC

C3 171 .365 VHL 13.091 CLA -40.51 RAL 53.37 RAO 6570.9 VEL 17.I08 PTH 2.93 VHP 15.526 OPA 55.84 RAP 304.82 ECC ]`.82D2
LNCH AZMTH LN_H TIE L-I Tilt[ INJ LAT |NJ LONG INJ RT A'3C _INIj AZNTH ;NJ 1"]ME PO CST TIM INJ 2 EAT INJ 2 LONG

59.72 6 6 1 2019.46 7.42 43,16 314.79 129.94 6 39 41 14|9.5 ]2.50 37.31
1L_.28 12 52 17 753.00 7.43 306.62 314.80 129.94 13 4 50 153.0 12.52 300.76

59.72 6 6 1 21019.46 7.42 43.16 314.79 I29,94 6 39 41 1419.5 12.50 37.31

1_.28 12 52 17 753.00 7.43 306.62 314.80 129.94 13 4 50 153.0 12.52 300.76

59.72 6 6 1 _19.46 7.42 43.16 314.79 129.94 6 39 41 1419.5 12.50 37.31
120.28 12 52 17 753.OO 7,43 _6.62 314.80 129.94 13 4 50 153.0 12.52 300.76

OIrFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY ORBIT 0[TERMIN4TION ACCURACY
TOE-6.2253 TRA .5117 TC3 -.1967 BAU .4507 _T 2788,6 _ |305,0 S_3 60.8 ST 2726.2 SR 1259.0 SS 896.3

ROE-2.8660 RRA -.6249 RC3 -.0029 FAU .00934 RRT .9112 RRf" .83_9 R'rF .9858 CRT .9930 CRS -.9853 CST -.99H6

r0£-1.5209 FRA .3314 re3 -.0472 BSP 9520 5r_ _W378.B R"Z3 -.LP5i:j RI3 .9725 LSA 3130.2 MSA 149.3 SS_ 2.0

BOtr 6.8534 8,RA .8077 8C3 .1967 rSP =191 5G1 3039.0 S(.2 493.3 THA 23.76 ELI 2999.9 EL2 135.1 ALF 24.69

LAUNCH OATE MAR 14 1969 fLIGHT TIE lEO.00 ARRIVAL CATE JUL 12 1969

HELIOCENTRIC CONIC

RL 148.75 LAL .00
RP 108.79 LAP -3.39

RC 134.153 GL -60.22

PLAN[TC_ENTRIC CONIC

C3 148.089 VHL 18.657

LNCH AZMTH LNCH TII_

59.99 6 51 42

120.01 13 35 31
59.99 6 51 48

120.01 13 35 31

59.99 6 51 42

120.01 13 35:31

0 IFrERENTIAL CORR_ECTICeS

TOE-4,2714 TRA 1.914_ TC_ -.0187 BAU .31_

R0£-8.6775 RRA .9421 RC_ .0651 FAU-.O0_4

FOE-I .7983 FRA .5588 FC3 .0056 8SP 9_04

B0E 9.6718 BRA 2.1336 BC3 .0677 FSP -161

DIS/AliCE _61.060

LCL 173.24 VL 27.956 GAL -9.76 AZL 126.00 H(5t 174.22 SMA 132.33 ECC .209C/| INC35.9993 vl 29.955
LOP 348.56 VP 37.()O6 GAP 6.40 AZP 54.14 TAL 224,44 TAP _,66 RCA 104.67 APO 159.99 V2 34,833
GP 74.50 ZAL 106.21 ZAP 101.04 ETS 127.96 ZAE 80.06 £T£ 202.20 ZAC 64.01 ETC 220.01 CLP 135.7_

OLA -40.33 RAL 64.71 RA0 6511.9 VEL 21.665 PTH 3.22 VHP 22.830 0PA 51.14 RAP 289.15 £CC 6.72(-17
L-I TIME INJ LAT |NJ LONG INJ RT AS(: INJ A5'NTH INJ TIM_ FE) CST TIM INJ 2 LAT INJ 2 LONG

2113.39 3,13 47.54 331,_1 130.23 7 26 55 1513.4 8.27 41.79

853.79 3.14 311.58 331.02 130.23 13 49 44 253.8 8.28 305.84

2113,39 3.13 47.54 331,01 1_0.23 7 26 55 15J3.4 8.27 41 .79
853.79 3.14 311.38 331.O2 130.23 13 49 44 253.8 8.28 305.84

2113.39 3.13 47.54 3_1.0! 130.23 7 26 55 1513.4 8.27 41,79

853.79 3.14 311.58 331.02 130.23 13 49 44 253.8 8.28 305.84

NI0oCOURE £)ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,f_T 13_3.2 ,f_GR 2702.6 ,%3 51.6 ST 1332.0 SR 2667.3 S5 IO97.5

RRT .9161 _ .9686 RTF .9664 CRT .9913 CRS -.9969 CST -.9986

3102.3 RZ3 °.1541 RJ_ .9877 LSA 3172.6 MSA ]66.1 SSA I .O

S_T,I _054.9 S(.,2 540.3 THA 61.73 EL] 2977,_ EL2 157.0 ALF 63.5H

LAUNCH CATir MAR 14 1969 FLIGHT TIM_ 122.00 ARRIVAL CATE JUL 14 |969

HELIOCENTRIC CL-'W'WIC CISTANCE 365.77],

RL 14PI.75 LAL .0(3 LL'_L 173.24 VL 27.874 GAL -9._] ATL 156.05 HCA 176.]0 ,SMA 131,73 ECC .gO49F, INC66.0535 V! 29.955

RP IOH,77 LAP -3.3_ LOP 351 .74 VP }7.85]` GAP 6.29 A7P 2]`,99 TAL 222.29 TAP 5H.59 RC4 104.73 APO |58.7]` V2 34.H41

RE 136.471 GL -5_.31 CP 59.96 7AL 96.95 /AP 96.23 ETS 162.87 74E 61.38 ET£ _32.L'14 7AC 46.2_i ETC _51 ._,I_CLP H3_.5)

PLANETCwC_NTRIC CONIC :: =:::;::_:: : =:

C31(]09.54_ VHL 31.773 CLA -29.9_ RAL 75.01 R_C 6573,0 VEL 33.626 PTH ]`.50 VHP 19.610 CPA 35.5]` RAP 276.12 £CC17.6145

LNCH ATMTH LNCH TIME t-I TIME IN] LAT IN] LONG IN.} RT AS(; IN] A_MTH IN] TIME PO CST TIM IN] 2 LAT IN] Z LONG

79.70 9 30 59 IH)I.16 -.Z]` _3.16 145.39 119.9_ l0 1 30 123i.2 ]`.76 16,64

100.30 12 18 L_ 1291.50 -.21 341.4_ 345.40 119.98 12 39 51 691.5 3,7_ 3]`6.96
79.70 9 30 59 J8]`1.16 -.23 23.16 345.39 119.98 I0 ! 30 1231.2 3,76 16.64

l_lf_.30 lZ 1_ _ 1291.50 -.21 343.4(} 345.40 119.98 12 39 51 691 .5 3.78 336.96

1i0,_0 11 17 14 1484,70 "15-11 349.17 ]`36,58 121.04 11 41 59 B_4.7 10.88 342.62

1113,00 15 ]`1 15 685,_5 ]4.64 ](]6.46 354.22 121.24 t5 42 41 _6.0 1_1,67 299.67

CIFFERENTIAL C_R[CTIC_NS M[O-COURS,_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 2.6221 TR_ 1.7260 TC) -.0448 BAU 2.397) S4;T 658.5 SGR 2799.8 ,_,3 46.3 ST 4_5.0 SR 2329.4 $S 14_0.}

RC-12.77L_ RRA 5.5632 RC3 .1719 rAU-,03533 RRT -.5335 RRF .9962 RTF -.41_q5 CR7 -.9_09 CRS -.9995 CST .91(43

rDIr-2.3_4 FRA 1.2594 FC3 .0_(13 OSP 8872 S(,6 2876.2 R"Z3 -.1117 R1) .9937 LSA 2796._ MSA 183.11 SSA .5

OOEI5.O3H3 8RA 5.8248 BC3 ,1776 FSP -148 S,(,I 2822.7 SG2 552.5 THA 97.44 ELI 237).0 EL2 173.9 ALF 1['3I.O3

LAUNCH CATE MAR 14 19_9 FLIG_7 TIME 124.00 ARRIVAL CATE JUL 16 1969

HELIOCENTRIC CONIC OISTANCE 375.897

RL 14_.75 L4L .00 LCL 173.24 VL 27.792 GAL -9.84 AZL 26.49 HCA 183,75 SMA 131.14 £CC .2160d INC61.511_ VI 29.955

RP 10H.74 LAP -3.36 LOP 354.91 VP 37.802 GAP 7.72 ATP 153.46 TAL _o2_o.41 TAP 46.16 RCA IC12.(40 APO 159.47 V2 34.H50

RC J 3_. 775 GL 5Z.97 GP

PLANE TOCENTR IC CCIN I C

C3 942.548 VHL _0.701 OLA

LNCH AZMTH LNCH TIME L-I TIME IN] LAT

L_3.1 9 15 8 47 5085.48 .21

159.81 1 51 42 3318.91 .22
ZO.19 15 8 47 5085.48 .21

159.P1 1 51 42 3318.83 .22

20.19 15 8 47 5085.48 .21

159.81 t 51 42 3318.83 .22

C IFFERENTIAL CORRECTIONS

TC_E-I.7557 TRA 1.0572 TC3 -.0675 BAU 2.3334
R0-J3.9755 RRA 1.1918 RC3 -.1724 FAU-.03163

rOE 2.6704 FRA -.1843 FC3 .029_ BSP 9314

80E14.0854 8RA 1.5946 BE3 .185_ FSP -154

-60.]`8 7AL 99.79 ZAP 97.78 ET5 187.39 ZkE 67.13 ETE 117.67 7AC 75.6_ ETC 98.89 CLP 105.9('}

72.31 RAL 38._0 RAD 6572.9 VEL 32.616 PTH 3.49 VHP 38.719 CPA -84.59 RAP 296.60 ECC16.5120
[NJ L(_t,l_ INJ RT AS(: INJ A_MTH INJ TIME PO CST T_M- INJ _ LAT INJ 2 LONG

248,3_ }08.88 17.69 16 )3 13 4485.5 -7.41 246.36

95.56 _08.86 17.69 2 47 1 271_.8 -7,40 93.53

248.38 3(98.88 17.69 16 33 33 4485.5 -7,41 246.36
95.56 3(36.86 17.69 2 47 1 271('1.8 -7,40 93.53

248.3_ 308.88 17.69 16 33 )3 4485.5 -7,41 246,]`6

95.56 _O8.86 17.69 2 47 1 2718.8 -7.40 93.53

MIO°COURE EXECUTICN ACCURACY ORBIT b-_TERt_INATION ACCURACY

SGT 837.0 _ 2_8.8 563 46.8 ST 381.4 SR 2617,6 SS 1671 .1

RRT .7267 RRF -.9982 RTF -,6857 CRT .8993 CR5 .9999 CST .8921

566 ]026.9 _3 -.0987 RI3 -.9950 LSA 3124,4 MSA 168.9 SSA I .0

S(11 2974.2 S_2 562.3 THA 7T. 74 ELI 264_,1 [L_ ]65.) ALF ,q_,5|

225O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 196B-69_

LAUNCH CAT? MAR |4 J96g FLIGHT TII4E J26.00 ARRIVAL CAT? JUL J@ 1969

HEL[OCENTR[C CONIC

RL J48.75 LAL .00

RP 108.71 LAP -3.32

RC 141.D67 GL 60.07

PLANE TOCENTRIC CONIC

C3 ]|8.809 VHL |7.855

LNCH AZMTH LNCH TII_

ZI.61 J? 39 7

158.39 23 12 9

ZI.6! ]2 39 7

158.39 23 l? 9

21.61 12 39 7

158.39 23 I? 9

0]STANCE 360.65!

LOL 173.24 VL 27.712 GAL -9.31 AZL 55.54 HEA 185.88 SHA 110.56 ECC .Z1225 1NC34.4625 V] 29.955

LOP 358.09 VP ]7.75| GAP 7.61 AZP 124.}2 TAL 720.33 TAP 46.21 RCA 102.85 APO 158.27 V_ 34.860

GP -72.74 7AL 106.10 ZAP I0].30 ETS 223.22 ZAE 65.59 ETE 15t.1| ZAC 93.65 ETC 135.02 CLP |40.85

CLA 71.08 RAL .54 RA0 657|.8 VEL 20.979 PTH 3.19 VHP ?2.479 OPA -73.97 RAP 52.45 ECC 6.246P

L-I T|NE INJ LAT INJ LONG INJ RT A,_ INJ AA'NTH INJ TIN[ PO CST TIN INJ _ LAT INJ 2 LONG

4997.72 -5.2? 246.j4 268.76 19.00 14 ? ?5 4397.7 -1?.77 243.89

3?37.97 -5.?1 94.78 Z68.73 19.00 24 6 7 ?6}8.0 -1?.77 9Z.54

4997.7? -5.22 ?46.14 ?68.76 19.00 14 ? ?5 4397.7 -1?.77 243.89

3237.97 -5.21 94.78 268.73 19.00 74 6 7 2638.0 -1?.77 9?.54

4997.72 -5.22 246.14 268.76 19.00 14 Z 25 4397.7 -12.77 243.89

3237.97 -5.21 94.78 268.73 19.00 24 6 7 2638.0 -12.77 92.54

01FFER_NTIAL CORRECTIONS

TOE 3.3949 TRA -.9470 TC] -.0193 BAU .2684
RD£-}.9669 RRA 2.8469 RC] -.0600 FAU .00212

f0E ].1489 FRA -.5091FC3 -.0058 BSP 10556

BOE 5.2213 BRA 3.OOO3 8C5 .0630 FSP -175

LAUNCH DATE MAR 14 1969

HELI_ENTRIC CONIC
RL 148.75 LAL .00

RP 108.68 LAP -3.28

RE 143.344 GL 57.19

PLANETC_ENTRIC CONIC

C3 151.879 VHL 17.324 OLA
LNC.H AZMTH LN(H TIE L-I TIN? INJ LAT

29.13 17 38 8 4866.01 -11.64

150.87 _'_ 37 56 3152.51 -11.64

29.13 12 38 8 4866.01 -11.64

150.87 22 37 56 3152.51 -11.64

29,13 12 _ 8 486,6.01 -11.64

150.87 L_ 37 56 3152.51 o11.64

OIFFERENTIAL CORRECTIONS

TDE Z.7416 7RA-2.74TO TC3 -.2308 8AU .4727

ROE -.1358 RR_ 1._68 RC3 .030fl FAU .01508
FOE .8056 FRA -.5624 FC3 -.0859 BSP 11092

BO£ ?.7449 BRA }.O419 8C3 .2_28 FSP -210

MIO-CCUR,fd£ EXECUTION ACCURACY

5GT 1438.7 _ ]099.1 S63 54.0

RRT -._ RRF -.9734 RTF .9739

S(_ 3416,8 RZ3 o,1519 R13 -,9874

S_! ]367.6 S_2 577.2 THA 113.40

ORBIT 0ETERNINATION ACCURACY
ST 1125.1SR 1526.0 SS 773.9

CRT -.9449 ORS .9806 CST -.9907

LSA 20_6.3 MSA 306.1 SSA 1.6
ELI 1873.6 EL2 300.5 ALF 125.89

FLI_-IT TIME 128.00 ARRIVAL OATE JUL L_3 1969

8ISTANK_E 386.O63

LOL 173.24 VL 27.632 GAL -8.91 AZL 67.70 PiCA 188.67 ._A 129.99 ECC .21047 INC22.2976 Vl ?9.955

LOP 1.27 VP 37.702 GAP 7.69 AZP 112.07 TkL 2|8.47 TAP 47.15 RCA 102.63 APO 157.35 v2 34.870

GP -70.19 ZAL 112.67 ZAP 109.73 £TS 266.69 ZkE 96.34 ETE 19_.BO Z_C 103.64 ETC 177.89 CLP 174.96

64.62 RAL 356.13 RAO 6570.7 VEL 16.§29 PTH 2.88 VHP 15.477 0PA -67.06 RAP 52.77 £(C 3.4995
INJ LONG INJ RT ASC INJ A_WTH INJ TII,_ PO C_T TIM INJ 2 LAT INJ ? LONG

238.71 260.53 ?5.95 13 59 14 4_66.0 -18.81 ?35,44

95.49 _.5! Z5.95 23 _0 28 2552.5 -18.80 92.2?

238.71 L_.53 25.95 1_ 59 14 4266.0 -1_.81 235.44

95.49 L_o0.51 25.95 23 30 28 2552.5 -18.80 92.22

238.71 L_0.5_ 25.95 1_ 59 J4 4266.0 -18.81 233.44

95.49 260.51 25.95 ?3 _0 28 ?55?.5 -18.80 9?._Z

MIO-(.t3URS_ E_CUTION ACCURACY CRBIT OETERNINATiON ACCUR_CV

5GT 3_(3.5 _ 1421.0 ,%3 64.5 ST 1556.9 SR 429.9 SS 557.5

RRT -.9_.98 RRF -.8525 RTF .9834 CRT -.688_ CRS .5663 CST -.9677

SC_ 3584,2 R_3 -._'_26 R13 -.9725 LS_ 1677.9 HSA 322.8 fiSA 2.0

;.%1 3551.3 SG2 484.7 THA 157.69 ELI 1565.9 £L2 _O6.2 ALF 168.87

LAUNCH CATE NAR 14 1969 FLIGHT TIN? 130.00 ARRIVAL OATE JUL 2Z 1969

HELIOCENTRIC CONIC OI5TAI_E 391.665
RL 148.75 L_L .00 LOL 173.24 VL 27.553 GAL -8.55 AZL 73.84 HCA 191.67 _A 129.44 ECC .20938 INC16.1647 VI ?9.955

RP 108.63 LAP -3.73 LOP 4.46 VP 37.654 GAP 7.82 AZP 105.85 TAL 216.67 TAP 48.34 RCA 102.34 APO 156.54 V? 34.880
RE 145.608 GL 51.99 GP -63.63 ZAL 118.31 ZAP 116.04 ITS 283.54 ZAE 103.81 £TE L_07.55 ZAC 110.57 £TC 193.40 CLP-ITI.30

PLAN_TC(£NTRIC CONIC
C3 92.687 VHL 9.6?7 OLA 58.83 RAL 359.25 RAO 6569.8 VEL 14.630 PTH 2.65 VHP 12.107 DPA -5?.84 RAP 50.98 ECC 2.5254
LNCH AZNTH LN_H TIN? L-I TIN? INJ LAT INJ LONG INJ RT A_ INJ _ZNTH INJ T|N_ PO CST TIN INJ 2 LAT INJ 2 LONC

35.98 13 7 213 4738.00 -16.71 230._ 258.81 32.69 14 26 18 4138.0 -23.39 225.9?

144.02 ?2 33 38 3083.01 -16.70 95.13 258.79 32.68 ?3 25 1 2483.0 -73.38 90.85

}5.98 13 7 L_O 4738.OO -16.71 230.20 258.81 32.69 14 ?6 18 4138.0 -73.39 ?25.92

144.02 2_ 33 38 3083.01 -16.70 95.13 ?58.79 3?.68 23 75 I 248_.0 -23.38 90.85

35.98 13 7 20 4738.O0 -16.7! ?30.20 258.81 32.69 14 ?6 18 4138.0 -23.39 ?_5.9_
144.02 2_ 33 38 3083.01 -16.70 95.13 258.79 32.68 23 25 1 2483.0 -23.38 9(1.85

OIFFERENTIAL CORRECTIONS MIO-COUR,S_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
TOE 1.9636 TRA-?.8578 TC3 -.5765 8AU .7146 S_T 3656.9 S(,R 588.6 SG3 77.0 ST 1520.5 SR _07.4 SS 507.0

RC£ .4434 RR_ .4567 RC3 -.0133 FAU .02318 RRT -.6449 RR_ -.4086 RTF .9567 CRT .3260 CRS -.5789 CST -.9595

FOE .7455 FRA -.5659 FC3 -.2165 BSP 11533 _ 3703.9 R23 -.2849 RJ3 -.9531 LSA |608.4 MSA 317.7 SSA ?._

BOE 2.O130 8RA ?.8891 8C3 .5767 FSP -233 SG| ]676.8 SG_ 447.4 THA 173.9_ ELI |551.9 EL2 290.0 ALF 3.89

LAUNCH DATE MAR 14 1969 FLIGHT TIN? 132.D0 ARRIVAL CAT? JUL _4 19_9

HELIOCENTRIC CONIC

RL 148.75 LAL .OO

RP 108.61 LAP -3.16
RE 147.857 GL 46.74

PLAN[ TO(ENTRIC CONIC

C3 65.644 V'HL 8.102

LNCH AZMTH LN_H TIIA_

41.91 13 40 2

_38.09 ?? 33 55
41.91 13 40 2

138.09 ?? 33 55

41.91 13 40 ?

138.09 2_ 33 55

OIFFER1ENTIAL CORRECTIONS

TOE 1.5713 TRA-2.7191 TC3 -.9472 8AU .8339

ROE .4904 RR_ .1741 RC3 -.0756 FAU .02924

FOE ITIB4 FRA -.5431FC3 -._R56 8SP J1_(32

Bo£ 1.6460 BR_ 2.7247 BC3 .9502 FSP -_92

0ISTAN(£ _97.339

LOL 173.24 VL 27.475 GAL -8.19 *ZL 77.47 e'_ 194.74 S_A 128.90 ECC ._3864 INC|?.5308 Vl ?9.955

LOP 7.64 VP 37.6(37 GAP 7.97 AZP 102.13 TAL 214.89 TAP 49.63 RCA 102._1 _PO 155.80 v_ 34.89!

GP -57.05 ZAL 122.78 ZAP 121.86 ET5 290._ ZAE 109.46 ET£ 711.40 ZAC 116.02 £TC 198.38 CLP-166.O5

OL_ 53.98 RAL 3.38 RAO 6569.2 VEL 13.675 PTH ?.50 VHP |0.755 CPA -45.11 RAP 49.67 ECC ?.0803

L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ AZldTH INJ TIME PO CST TIM INJ _ LAT INJ ? LL_G

4623.56 -20.02 221.70 258.03 38.75 14 57 7 4025.6 -26.17 Z_6.55

3036.70 -?0.00 94.49 258.02 38.74 23 ?4 32 ?436.7 -76.15 89.33

4625.56 -20.D2 221.70 258.03 38.75 14 57 7 40?5.6 -76.17 716.55
_036.70 -_O.DO 94.49 258.02 38.74 ?3 ?4 32 ?436.7 -26.15 89.33

4625.56 -20.02 221.70 258.03 38.75 14 57 7 4025.6 -26.17 716.55

3036.70 -L_3.00 94.49 258.02 38.74 23 24 37 ?436.7 -76.15 89.33
MI0-COURSE EXECUTION ACCURACY C1R81T CETERHINATION ACCURACY

SGT _779.2 SGR 423.2 SG3 89.6 ST 1487.9 SR 357.5 SS 487.8

RRT -.0694 RRF .2645 RTF .9338 CRT .6198 CRS -.8538 CST -.9376

SGB 3802.8 R'Z3 -.3309 R13 -.9335 LSA 1568.3 MSA 311.1 SSA 3.7

5GI 3779.3 5G2 422.2 TH_ 179.55 ELJ 1499.5 £L2 273.6 ALF 8.67

?751



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69 p

LAUNCH CATE NAR J4 1969

HELIOCENTRIC CONIC

RL ]48.75 LAL .DO

RP 108.58 LAP -3.09

RC 150.092 GL 41.98

PLANE TOCENTRIC CONIC

C3 50.9S9 VHL 7.139

LNCH AZHTH LNCH TZI_AE

47.02 14 Jl 37

137.98 Z? 34

47.O2 14 II 37

152.98 22 34

47.02 14 II 37

132.98 72 94 _0

FLIGHT TImE 134.00 ARRIVAL DATE JUL 26 1969

DISTANCE 403.044

LC_.. 17].24 VL 27.398 GAL -7.84 AZL 79.87 HCA 197.85 smA 128.37 ECC .Z0814 INC1D.1328 vl 29.955

=OP I0.83 VP 37.561 GAP 8.1] AZP 99.65 TAL 213.11 TAP 50.95 RCA IDI.65 APO 155.09 v2 ]4.902

GP -51.15 ZAL 126.12 ZIP 127.07 ET5 294.03 ZAE II),B6 ETE 211.98 7AC 120.59 ETC 199.91 CLP-163.92

CLA 49.91RAL 7.)9 RAG 6568.9 VEL 13.1_7 PTH 2.40 VHP 9.156 OPA -38.46 RAP 48.98 ECC 1.8386

L-I TIME INJ LAT INJ LONG IN/ RT A_ INJ AZ_ITH INJ TIME _ CST TIM INJ 2 LA T INJ 2 LONG

4S28.1B -21.96 213.73 257.57 43.98 15 27 5 3928.Z -27.59 207.88
._010,18 -21.94 94.03 257.55 43.97 23 24 ]0 Z410.Z -27.58 88.19

4528.18 -21.96 213.73 257.57 43.98 15 27 5 3928.Z -27.59 207.88

3010.18 -21.94 94.03 257.55 43.97 23 24 ]0 2410,2 -27.58 88.19

4§28.18 -21.96 213.73 257.57 43.98 15 27 § 9928.2 -27.59 207.88

301D.1B -Z1.94 94.03 257.5§ 43.97 23 24 ](] 2410.2 -27.58 88.19

0IFFERENTIAL CCRRECTICNS MiD-COUR._E E_ECUTION ACCURACY ORBIT CETERMINATION ACCURACY
T_E 1.3237 TRA-2.5796 TC_-1.3269 BAU .9081 SCT _79.9 S[.,R 416.3 SG3 101.2 ST 1436.1 SR 366.2 S5 459.4

ROE .4530 RRA .B6_l RC3 -.1267 FAU .03393 RRT .2816 RRF ._ RTF .9154 CRT ,6919 CRS -.9206 CST -.91d7

FOE .6836 FRA -.504| FC3 -.5765 B.._ 12186 S6B 3902.2 R23 ,3592 R13 .9|65 LSA 1521.2 M$4 305.7 SSA 4.9

BCE 1.3997 BRA 2.5805 BE3 1.3329 FSP -332. S61 _38|.8 S_2 3_.).0 THA 1,76 ELI 1459.0 EL_ _E--_.2 ALF 10.]4

LAUNCH GATE MAR 14 1969 FLIGHT TINE 136.00 ARRIVAL CATE JUL 28 1969

HELIOCENTRIC CONIC DISTANCE 408.764

RL 14_.75 L_L .0(3 LCL 113.24 VC 27.322 ;AL -7.48 AZL 8].37 _ L_0.98 5NA 127.86 ECC .20783 INC _.i_81 Vl 29.955

RP 1OB.54 LAP -3.01 LOP 14.O1 VP 37.516 GAP B.30 AZP 97.88 TAL 211.32 TAP 52.30 RCA 101.29 APO 154.4] V2 94.914

RC 152.312 GL 37.81 GP -46.02 ZAL 128.46 ZAP 111.64 ETS 296.43 ZAE 117.31ETE 211.20 ZAC 124.55 ETC 200.08 CLP-JG].19
PLANETC(ENTRiC CONIC

C3 41.947 VHL 6.477
LNCH A2"NTH LNCH TIME

31.40 14 41 26 4442.73 -23.01

128.60 22 34 18 2998.03 °22.99

51.40 14 41 26 4442.73 -Z3.Ol

128.60 22 34 18 2998,03 oL_d.99
51.40 14 41 26 4442.73 -23.01

128.60 22 34 18 2998.03 -22.99

DIFFERENTIAL CCRRECTICNS

TOE 1.1496 TRA-2.4470 TC3-1.7028 BAU .9593

ROE .4115 _A .0237 RE3 -.1633 FAU .03736

F0E .6405 FRA -.4520 FC3 -.7711 B$P 12522

ODE 1.2210 BRA 2.4471 8C3 1.7106 F,_ -364

0LA _6.53 RAL 11.I3 RAO 65_8.6 VEL 12.779 PTH 2.32 VHP 8.469 DPA -32.70 RAP 48.83 ECC 1.690]
L-I TIME INJ LAT INJ LONG INJ RT ASAC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

L;_06.45 237.41 48.37 1§ 55 29 _42.7 -28.17 200.09
93.93 257.40 48.36 23 24 16 2398.0 -28.16 87.57

L_06.45 257.41 48.37 15 55 29 3842.7 -28.17 200.09

93.93 257.40 48.36 23 24 16 _398.0 -28.16 _7.57

206.45 257.41 48.37 15 55 _9 3842.7 -28.17 200.09

93.93 257.40 48.36 23 _4 16 2398.0 -_B.16 87.57

MID-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 3973.0 Sr,.,R 422.1 563 111.2 ST 1389.2 SR 364.2 55 494.3

RRT .4414 RRf" .7358 RTF .9008 CRT .7155 CRS -.9476 CST -.9009

S6B 3997.3 R"Z3 .3728 RI3 .90_4 LSA 1469.8 MSA 301 .Z ssA 6.2

•_I 3979.4 _2 378.3 THA 2.71 ELI 1414.2 EL2 249.9 ALF IO.97

LAUNCH 0AT[ MAR 14 1969 FLIGHT TIME I)8.00 ARRIVAL DATE JUL 30 1969

HELIOCENTRIC CONIC DISTANCE 414.490

RL IA8.7S LAL .00 LOL 173.24 VL 27.247 GAL -7,12 AZL 82.85 HCA 204.13 5HA 127.36 ECC .?_720 INC

RP I08.50 LAP -2.92 LOP 17.20 VP 37,473 64P B.A7 AZP 96.53 T4L 209.52 TAP _3.6_ RCA I0_,_)0 APO

RC 154.516 GL 34.1_/'_P-_1.61 ZAL 129.96 Z_P i35.64 ET_ 238.19 ZAE 120.02 ETE 209.86 lAG 128.09 ETC

PLANE TO(ENTRIC CONIC

C3 35.894 VHL 5.991 _LA 43.73 RAL 14.63 RAO 6568.4 VEL 12.540 PTH 2.27 VHP

LNCH AZmTH LNCH TIME L-I TIME INJ LIT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

55.17 15 9 37 4366.41 -23.52 199.87 257.58 52.00 16 22 23

124.83 22 ]4 3 2995.62 -23.51 94,t8 _57.57 52.00 23 23 59
55.17 15 9 37 4366.41 -23.52 199.87 257.58 52.00 16 ZZ 23

124.89 22 34 3 2995.62 -23.51 94.18 257.57 52.O0 23 2) 59

]5.17 15 9 37 4366.41 -23,52 199.87 257.58 52._ 16 22 23
124.89 22 34 3 2995,62 -23.51 94.18 257.57 52.00 23 23 59

DIFFERENTIAL CORRECTION5 MI0-COURS_ EXECUTION ACCURACY

TOE 1.O2OO TRA-2.3196 TC3-2.0716 BAU .9981 56T 4066.6 SGR 422.8 St..,3 119.2

RCE .3747 RRA .0039 RC3 -.1872 FAU .03967 ART .5179 RRF" .7846 RTF .8890
r0E .5931 FRA -.9913 FC3 -.9567 BSP 12814 568 408B.5 R"_3 .3746 R13 .8908

ODE 1.O866 8RA 2.3196 BC3 2.0800 F_P -389 561 4072.6 $62 361.2 THA 3.11

7.1192 VI 29.955

15].81 V2 34.926

199.66 CLP-16].01

B.025 _PA -27.T0 RAP 49.11ECC I._901

PO CST TiM INJ 2 EAT INJ 2 LONG

]766.4 -28.28 193.14

2395.6 -28.27 87.44

3766,4 -Z8.2_ 193.14

2395.6 -28.27 87.44

3766.4 -28.28 193.14

2395.6 -28.27 87.44

ORBIT OETERMINATION ACCURACY

ST 1343.6 SR 358.4 SS 408.5

CRT .7239 CRS -,9626 CST -,8890

LSA 141_.4 MSA 297.6 SSA 7.7

ELI 1369.2 EL2 242.6 ALF 11.29

LAUNC_ DATE MAR 14 1969 FLIGHT TIME 140,00 AR6IVAL DATE AUG 1 1969

HELIC(ENTRIC CONIC

RL 148.75 LAL .04]

RP 108.47 LAP -2.82
RC 116.704 GL _O.98

PLANETOCENTRIC CCNIC

C3 31.538 VHL 5.616 DLA 41.40 RAL

LNCH AZMTH LN_H TIME L-I TIME INJ LAT

58.43 15 36 28 4297.09 -23.73

121.57 _2 33 51 2999.70 -23.72

58.49 15 36 28 4297.09 -23.73

121.57 22 33 51 2999.70 -23.72

58.43 15 36 28 4297.09 -23.73

121.57 22 33 51 2999.70 -23,72
_IFFERENTIAL CORRECTIONS

TOE .9174 TRA-2,1979 TC3-2.4387 BAU 1.03IB

RCC .3457 RRA -.0062 RC3 -.21332 FAU .04115

rOE .5429 FRA -,32_3 FC3-1.1295 BSP 13167

_OE .9804 BRA 2.1979 _C3 2.4472 FSP -412

DISTANCE 4_(].219

L_t. 173.24 VL 27.172 GAL -6.75 AZL 83.85 PEA _07.29 .S_A 126.86 ECC .20774 INC 6.1497 Vl 29.955

LOP _.39 VP 37.430 GAP 8.65 AZP 95.47 TAL 207.71 TAP 55.G0 RCA 10_.51 APO 153.22 V2 34.938

GP -97.84 ZAL 130.73 ZAP 139.13 ETS 299.58 ZAE 122.17 ETE 208.31 ZAC 131.31 ETC 198.99 CLP-163.Z3

17.97 RI0 6568.3 VEL 12.366 PTH 2.23 VHP 7.7)4 CPA -2].32 RAP 49.72 ECC 1.51 90

INJ LCN6 INJ RT _SC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

193,93 258.08 55.02 16 4_ 5 3697.1 -28.14 186.92

94.71 258.06 55.01 23 23 50 2399.7 -_8.12 87.70

193.93 258.08 55.02 16 48 5 3697.1 -28.14 186.92

94.71 258.06 55.01 23 23 50 2399.7 -28,12 87.70

193.93 258.08 55.02 16 48 5 3697.1 -28,14 186,92

94.71 258.06 55.01 23 23 50 2399.7 -28.12 87.70

MID-CCURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

S_T 4161,3 SGR 420.1 SC3 125,7 ST 1298,9 ,58 ]52.7 5S ]81.6

RRT .56(36 RRF .7995 RTF .88_3 CRT ,7266 CRS -.9726 CST -.8650

,5(,8 4182.5 _*_3 .3653 813 .8821 LSA 1367.7 MSA 294.1 SSA 9.4

561 4168.0 SG2 )47.3 THA ]._6 ELI 1}24.8 EL2 2]7.6 ALF 11,_4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH CAT[ MAR 14 I969 FLIGHT T[I_ |42.00 ARRIVAL CATE AUG 3 1969

HELIC_ENTRIC CON|C 0ISTANCE 425.982

RL 148.75 LAL .O0 LCX. 173.24 VL 27.099 GAL -6.57 AZL 84.66 HEA 210.45 5,XA I26.39 ECC ,207d7 INC 5.3431 Vl 29.955

RP 108.43 LAP -Z.71 LC_ 23,58 VP ]7.389 GAP 8.82 AZP 94.61 TAL 205.87 TAP 56.32 RCA I00.11 APE) 152.66 V? 34.951

RE 158.875 GL 28.18 GP -34.61 ZAL 130.87 ZAP 142.16 EtS 300.72 ?AE 12].88 ETE L_36.75 ZAC |34.32 ETC 198.27 CLP-163.65

PLANETOCENTRIC CONZC

C3 78.203 VHL 5.311 CLA 39.49 RAL 21.23 RA0 6_68.I VEL 12.230 PTH 2.L_0 VHP 7.543 0PA -19.49 RAP 50,63 £CC J.4641

LNO.I AZMTH LNEH TD4E L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

61.Z4 16 2 8 42]3.63 -23.80 |88.57 258.89 57.5I I7 12 42 3633.6 -27.91 181.35
118.76 22 34 14 3007.13 -23.79 95.39 258.88 ]7.50 23 24 21 2407.| -27.89, 88.I8

61.2= 16 2 8 4233.63 -2]._3 I88.57 258.89 57.51 |7 12 42 3633.6 -27.91 181.35

11_.76 22 34 I4 3007.13 -2].79 95.39 258.88 57.50 23 24 21 2407.I -27.89 88.18

61.24 16 2 8 4233.63 -Z].80 188.57 258.89 57.51 17 12 42 3633.6 -27.91 181.35

118.76 22 34 I4 3007.1] -23,79 9].39 258.88 57.50 23 24 2! 2407.1 -27.89 88.18

CIFFERENTIAL CO_RIECTICNS MI0-COUR,_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

TCE 1.I613 TRA-|.7530 TC3-2.35|4 BAU .8875 SGT 37J6.6 SGR 449.4 SG3 IIO.l ST 1454.6 SR 426.5 SS 507.5

RCE .3945 RRA .0650 RE3 -.1056 FAU .03095 RRT .3536 RRF .7701 RTF .7560 CRT .8276 CRS -.9965 EST -.8695

FOE .7211 FRA -.0252 FC3 -,9500 BSP 5780 S_3 3743.7 R"Z] .5]_ R1] .7586 LSA |565.8 H5A 322.1 SSA 8,7

BCE 1,2265 8RA 1.7542 8C3 2.3538 FSP 51 5GI 3720.0 SG2 420.0 THA 2.48 EL1 I498.0 EL2 232.5 ALF |3.98

LAUNCH OATE MAR 14 1969 FLIG_._T TIME I44.00 ARRIVAL 04TE JUG 5 1969

HELIOCENTRIC CONIC OI$TANC[ 43J.674

RL 148.75 LAL ,00 LCL I73.24 VL 27.027 GAL -5.99 AZI.. 85.33 HEA 213.63 SMA 125.92 ECC .L_O832 INC 4.6748 VI 29.955

RP 108.39 LAP -2.59 LOP 26,78 VP 37.349 GAP 9.00 AZP 93.90 TAL _;=O4.07 TAP 57.69 RE4 99.69 APO |52,I5 V2 34.964

RC 16I .O27 GL 25.65 GP -31.8| ZAL J30.55 ZAP 144.86 EtS 3(31.59 ?AE 125,25 ETE L_5.2! ZAC I37.15 ETC 197.48 CLP-I64.21

PLANETOCENTRIC CON|C
C3 Z5.62_ VHL §.062 OLA 37.83 RAL 24.43 RA0 65_.0 VEL |2.|24 PTH 2.| 7 VHP 7.428 OPA -16,08 RAP 51 .72 ECC I ,42|6
LNC_ 4ZMTH LNCH TIME L-I TIME INJ LAT INJ L.ONG INJ RT ASC INJ AZNTH INJ TIN? PO CST TIM INJ 2 LAT INJ 2 LONG

63.79 |6 27 14 4174.26 -23.74 183.60 259.96 59.63 17 36 48 3574.3 -27.58 176.23

116.2| 22 34 37 3018,8| -23.72 96.32 259.95 59.62 23 24 56 2418.8 -27.57 88.95

63.79 16 27 I4 4174.26 -23.74 183.60 259.96 59.63 17 36 48 3574.3 -22.58 176.23

116.21 22 34 ]7 30|8.81 -23.72 96.32 259.95 59.62 23 24 56 2418.8 -27.57 88.95

63.79 16 27 14 4174.26 -23.74 183.60 259,96 59.63 17 ]6 48 3574.3 -27.58 176.23

116,21 22 34 ]7 ]018.81 -23.72 96.32 239.95 59.62 23 24 56 2418.8 _27,57 88.95

CIFFER[NTI4L CORRECTIONS MI0-O3URSE EXECUTION ACCURACY CRSIT 0ETERNINATION ACCUR4CY

TOE .7884 TRA-1.9368 TC3-3.1452 8AU 1.0798 .SGT 43|7.4 SGR 4|4.5 SG3 |32.8 ST I224.4 SR 352.6 SS 338.2

ROE .3114 RRA -.OLD3 RE3 -.2150 FAU .D4|57 RRT .5859 RRF .7788 RTF .8645 CRY .7387 CRS -.9881 CST -.8283

FOE .4585 FRA -.1876 FC3-1.4048 BSP J3466 S_ 4337.2 R'Z3 .3324 RJ3 .8658 LSA 1286.0 MSA 289.4 SSA IZ.9

BOE .8477 8RA I .9368 BE3 3.J525 FSP -419 S(,1 4324.2 SG? 335.4 THA 3.24 ELI 1252.8 EL2 232.3 4LF 12.44

LAUNCH 0ATE M4R 14 1969 FLIGHT TIME |46.00 ARRIVAL 04T£ 4UG 7 1969

HELIOCENTRIC CONIC 0ISTANCE 437.]97

RL 148.75 LAL .0O LOt. |7].24 VL 26.956 GAL -5.60 AZL 85.89 HEA 216.80 5HA 125.46 ECC .20886 INC 4.I090 Vl 29.955

RP 108.35 LAP -2.46 LOP 29.97 VP 37.310 G4P 9.19 AZP 93.29 T4L 202.2] TAP 59.04 RCA 99.26 APO J51.67 V? 34.977

RE 163.161 GL 23.37 GP -29.40 Z4L 129.75 ZAP 147.23 ETS 302.29 Z4E I26.36 ETE 203.78 Z4C 139.87 ETC 196.74 CLP-164.84

PL4NETOCENTRIC CONIC
C3 23.492 VHL 4.847 0LA 36,45 RAL 27.65 RAO 656,8.0 VEL |2.036 PTH 2.|5 VHP 7.]61 DP4 -|_.06 R4P 53.01 ECC 1.3866

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IN| TIME PO CST TIM INJ 2 LAT INJ 2 LONG

66.02 16 51 4| 4118.96 -23.65 179.05 261.3| 61.41 I8 0 _0 5519.0 -27.27 171.57

113.98 12 35 54 3031.51 -23.64 97,30 261.30 61.40 23 26 16 2431.5 -27.26 89.91

66.0? 16 51 41 41|8.96 -23.65 179.05 261.31 61.41 18 0 20 3519.0 -27,27 t71.57

113.98 22 33 54 3031.51 -23.64 97._0 261.30 61.40 23 26 26 2431.3 -27.26 89.81

66.02 16 51 41 4118.96 -23,65 179.05 261.31 61.41 18 O 20 3519.0 -27.27 171.57

113.98 22 35 54 30]1.51 -23.64 97.30 26J.30 61.40 23 26 26 2431.5 -27,26 89.81

CIFFERIENTIAL CORRECTIONS NIG-COL,_S_ EXECUTION ACCURACY CRBIT CETER_INATION ACCUR4CY

TOE .7376 TRA-J.8OB8 TC3-]._092 BAU 1,1043 SGT 4404.4 SGR 413.9 SG3 135.3 ST 1186.0 SR ]54.5 SS 315.]

ROE .2998 RRA -.0114 RC3 -.2199 FAU ,04I]3 RRT ,5917 RRF .7584 RTF .8603 CRT .7460 CRS -.9928 CST -.8097

FOE .4151 FRA -.1242 FC3-1.5230 BSP 13782 SGB 4423.8 R_] .]057 R|] .8616 LSA I245.0 NSA 285.5 SSA 15.0

BO£ .7962 _A 1.8089 BE3 3.5161 FSP -428 5GI 441|.3 SG2 333.I THA 3.20 ELI I2J6.3 EL2 230.2 ALF 13.04

LAUNCH 04TE MAR 14 I969 FLI_T TIME 148.00 ARRIVAL {)ATE 4UG 9 I969

HELIOCENTRIC CONIC

RL 148.75 LAL ,/30

RP 108.3I LAP -2.33

RC 165.276 GL 21._8

PLAN[ TOCENTR IC CONIC

C3 Z1.7_3 VHL 4.660
LNC_ AZMTH LN_H TIME

6_.0] 17 15 52

111.97 22 37 5I

68.0] 17 15 52

111.97 22 37 51

68.03 17 15 52

111.97 22 37 51

0IFFERIENTIAL CORRECTIONS
TOE .6981 TRA-|.6747 TC3-3.8732 BAU _.|2_6

ROE .2916 gRA -.OlOg RC3 -.Z_39 FAU .04072

FOE .3755 FRA -.D619 FC3-|.6230 BSP |4056

8OE .7566 8RA 1.6747 8C3 3.8797 FSP -433

OIST_NCE 443.114

LOL 173.24 VL 26.886 GAL -5.19 AZL 86.38 _K:A _19.99 SI4A 125.D_ £CC .20959 IN? 3,6210 V! 29.955

LOP 33.17 VP 37.272 GAP 9.37 AZP 9"Z.78 TAL 200.39 TAP CO.]8 RCA 98.8| APO 151.22 V2 34.990

GP -27.31 ?AL 128.54 ZAP 149.34 ETS 302.80 ZAE I27.27 ETE L_O2.46 ZAC |42,51ETC 196.04 CLP-165.50

DLA 35.27 RAL 30.93 RA0 6567.9 VEL Jl.962 PTH 2.1] VHP 7.]]1 _PA -I0.35 RAP 54.46 ECC 1.]575

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG
4066.70 -23.54 174.82 262.92 62.94 18 23 39 3466.7 -26.97 167.24

]045.66 -23.53 9_.}6 262.91 62.93 23 28 56 2445.7 -26.96 90.79

4066.70 -23.54 174.82 262.92 62.94 18 25 39 ]466.7 -26.97 167.24

304].66 -23.53 98.36 262.9I 62.93 23 28 36 2445.7 -26.96 90.79

4066.70 -23.54 174.82 262.92 62.94 18 23 39 3466.7 "-26.97 167.24

3045.66 -23.53 98.36 262.9J 62.93 23 28 36 2445.7 -26.96 90.79
MIO-COURSE EXECUTION ACCURACY ORBIT 0£TERNINATION 4CCURACY

SGT 4486.6 SGR 4|5.I SG3 I36.9 ST 1149.2 SR 358.6 SS 294.4

RRT .5919 RRF ,7139 RTF .857! CRT .757] CRS -.9957 CST -.7907

,S_ 4505.8 R"Z3 .2776 RI] .8582 L5A 1207,0 MSA 280.9 5SA 17.3

SGJ 4493.4 5GZ 314.1 THA 3.J5 ELl 1182.2 EL2 227,6 ALF 13.8_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 4. 1968-69J

LAUNCH 04T6 NAR 14 1969 FLIGHT TII, IE 150.00 ARRIVAL DATE AUG lJ 1969

HELI(X£NTRI( CONIC 0ISTANCE 448.826

RL 148.75 LAL .DO LCq. 173.24 VL 26.817 GAL -4.78 AZL 86.BJ PICA 223.17 SiCk 124.58 £(C .21049 IN( 3.1935

RP 108.26 LAP -2.18 LOP ]6.]7 VP 37.234 GAP 9.57 AZP 92.33 TAL 198.54 TAP 61.72 RCA 98.36 APO 150.80

R( 167.370 GL 19.33 GP -25.49 ZAL 126.99 ZAP 151.24 ETS 303.14 ZAE 128.03 ETE 201.26 ZAC 145.09 ETC 195.39

PLANE TOCENTRIC CONIC

C3 20.222 VHL 4.497 GLA ]4.25 RAL ]4.28 RAO 6567.8 VEL J|._O0 PTH 2.1I VHP 7.]30 OPA -7.92 RAP 56.04 ECC 1.5328

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZI.ATH IN] TIME PO CST TIM IN] Z LAT ZNJ Z LONG

69.88 17 40 l 4016.96 -23.42 170.84 264.79 64.27 18 46 58 3417.0 -26.68 163.19

110.12 .22 40 28 3061.09 -23.4! 99.51 264.78 64.26 23 31 29 2461.1 -26.67 91.86
69.88 17 40 1 4016.96 -23.42 170.84 264.79 64.27 |8 46 58 3417.0 -26.68 163.J9

110.12 22 40 28 3061.O9 -23.41 99.51 264.78 64.26 25 31 29 2461.1 -Z6.67 91.86

69.88 17 40 1 4016.9_ -2].42 170.84 264.79 64.27 |8 46 58 ]417.0 -26.68 163.J9

110.12 22 40 28 3061.09 -23.41 99.51 264.78 64.26 23 31 29 2461.1 -26.67 9!.86

CRBIT OETERNINATION ACCURACY

ST |||2.1 SR 364,3 SS 274.8

CRT .7721 CRS -.9960 CST -.7707

LSA 1170.0 H5_l 275.] 5SA 19.7

ELI 1148.6 ELZ 224.! ALF 14.77

0ZFFERENTIAL CORRECTIONS M!0-COURSE EXECUTION ACCURACY

TOE .6660 TRA-I.5349 TC3-4.2392 BAU |.|477 SGT 4566.6 _ 418.2 ,_3 137.8

ROE .2859 RRA -.OO93 RC3 -.2279 FAU .03987 RRT .5889 I_F .7076 RTF .8549

FOE .]387 FRA -.0017 FCA-| .7071 BSP IA330 SC_ 4585.7 RZ3 .249| R|3 .8559

80( .7247 8RA 1.5349 BC3 4.2454 FSP -436 SG| 4573.2 SG2 337.5 THA 3.J0

Vl 29.955

V2 35.003

CLP-|66.2D

LAUNCH DATE HAR 14 1969 FLIGHT TIN£ |52.00 ARRIVAL OATE AUG 13 1969

H_LICX_ENTRIC CONIC 01STANCE 454.531

RL J48.75 LAL .00 LCL 173.24 VL 26.749 GAL -4.36 AZL 87.|9HC.A 226.37 SMA

RP 108.22 LAP -2.04 LCP ]9.57 VP ]7.|98 GAP 9.77 A2'P 91.94 TAL 196.69 TAP

RC 169.445 GL 17.51 GP _23.89 ZAL J25.J0 ZAP '52.94 ETS 303.30 Z_E 128.67 ETE
PLANE TO_ENTRIC CONIC

C3 18.945 VHL 4.353 OLA 33.34 RAL 37.75 RAO 6567.8 VEL J|.846 PTH 2.|0 VHP

LNCH AZHTH LNCH T|ME L-I T|ME rNJ LAT XNJ LONG |NJ RT AS(: ]NJ AZNTH IN] TIME

71.62 18 4 27 3969.00 -23.28 |67.04 266.9"Z 65.43 19 |0 36

108.38 22 43 39 3078.|3 -23.27 100.76 266.9! 65.42 23 34 58

71.62 18 4 27 3969.00 -23.28 167.04 _66.92 65.43 19 10 36

108.38 22 43 39 3078,13 -23.27 100.76 E_6.9I 65.42 23 34 58

I10,OO 23 50 59 2871.74 -_-_.43 87.09 _69.25 70.|7 24 38 51

110,00 21 56 18 3223.38 -I8.31 |09.33 264.2J 60.62 22 50 1

DIFFERENTIAL CORRECTIONS HI0-CCURS_ EY_CUTZON ACCURACY

T0_ .6409 TRA-l.3860 TC3-4.5994 BAU 1.J664 S_T 4638.1Sr..R 42_Z.6 SG3 |]7.9

ROE .2822 RRA -.DO63 RC3 -.2313 FAU .03876 RRT .58L_ _ .680] RTlr .8528

F0£ .3056 FRA .O580 FC3-J.7711 8SP J4530 S_ 4657.5 R23.._29 R13 .8537

BOg .7003 BRA I ,3861 BC3 4.6052 FSP -43] SG| 4644.7 Sty2 343.| THA ].05

124.16 ECC .21158 INC 2.8136 Vl Z9.955

6].05 RCA 97.89 APO 150.43 VZ 35.O16

200.J7 ZAC 147.63 ETC 194.78 CLP-166.91

7.35i 0PA -5.72 RAP 57.7] ECC 1.31J8

PO (ST TIX INJ 2 LATiNJ 2 LONG

3369.0 -26.40 159.34

2478.1 -26.38 93.06

3369.0 -26.40 159.34

2478.1 -26.38 93.06

LP'_71.7 -30.87 78.74

2623.4 -22.08 _02.23
ORBIT OETERHINATION ACCURACY

ST |075.0 SR 371,5 55 Z57.8

CRT .79|4 CRS -.9923 CST -.7495

LSA 1134.7 NSA 268.3 SSA 22.5

ELI J116.1ELE 218.7 ALF J5.92

LAUNCH OaT[ MAR 14 1969 FLIGHT TIME J54.00 ARR|VAL DATE AUG J5 1969

HELIOCENTRIC CONIC

RL |48.75 LAL .0(3

RP 108.]8 LAP -1.88

RE 171.498 GL 15.77

PLAN[TO_ENTRIC CONIC

C3 17.85_ VHL 4._25

LNCH AZMTH LI_H TIME

73.29 18 29 ]I

|06.71 22 47 I]

75.29 |8 29 ]I

|06.71 22 47 J]

llO.OO O ]2 15

110.00 21 47 35

01STANCE 460._28

L0_ 173._4 VL 26.683 GAL -3.92 AZL 87.53 HC_ 229.56 SNA

LOP 42:77 VP 37.J63 CAP 9.97 AZP 91.60 TAL 194.83 TAP

GP -22.48 ZAL 122.92 ZAP |54.49 ETS 30].29 ZA£ 129.22 ET£

123.74 ECC .21286 IN(: 2.4717

64.]9 RC_ 97.40 APO 150.09

|99.19 ZAC 150.14 ETC j94.2_

VJ 29.953

V2 35.030

CLP-|67.65

OLA 32.52 RAL 41.33 RA0 6567.7 VEL 11.800 PTH 2.09 VHP 7.391 OPA -].72 RAP 59.52 £CC 1.2938

L-I T|ME IN] LAT IN] LONG IN] RT ASC IN] AZIATH IN] TIME PO CST TIM IN] 2 LATJNJ Z LONG

3921.85 -23.13 163.34 269.30 66.47 19 34 5] 3321.9 -66.11 155.59

3097.51 -2].11 |02.i8 269.30 66.46 2] ]8 ,50 2497.5 -26.09 94.43

3921.85 -23.13 163.34 269.30 66.47 19 34 53 3321.9 -26,11 155.59

3097.51 -Z3.11 102.18 269.30 66.46 2] 58 50 2497.5 -26.09 94.43

2785.69 -30.27 81.07 272.23 73.31 J J8 41 2185.7 -32.26 72.42

328|.67 -16.3] 112.69 265.63 59.54 22 42 17 2_gI.7 -20.2fl 105.76

ORBIT OETERMINATZON _CCURAC_
ST |0]3.2 SR 378.7 SS 240.1

CRT .8123 CRS -,9830 CST -.7_0

LSA 1095.7 NSA 259.3 SSA 25.7

ELI 1079.9 EL2 211.3 ALF 17.26

OIFFERENTIAL CC_RECTIONS

TDE .6161 TRA-I .2327 TC3-4.961 3 BAU 1.1856

ROE .2792 RRA -.0025 RC3 -.2364 FAU .03761

rOE .2722 FRA .J134 FC]-1.8238 BSP 14798

_OE .6764 _A 1.2327 OC] 4.9669 FSP -434

HID-COURSE EXECUTION ACCURACY

SGT 47l_.4 SC,R 428.l SG3 |37.8
RRT .57_0 R_" .654A RTF .B525

4731.8 R_3 .|965 R1] .8533

S_! 47|8.9 S_2 349.5 THA 3.01

LAUNCH {_AT£ NAR 14 1969 FLIGHT TIHE |56.00 ARRIVAL 04TE AUG 17 1969

I'_LICX_ENTRIC CONIC

RL 148.75 LAL .00

RP 108.14 LAP -1.72

RC 17].532 GL 14.09

PLANETOCENTRIC CONIC

C] 16.929 VHL 4.114

LNCH A2'_ATH LNCH TIME L-! T_ME _NJ LAT
74.98 18 55 38 3874.42 -LP'_.94

J05.o2 22 50 50 3120.2_ -2'2'.93

74.98 18 55 39 3874,4_ -_.94

105.02 22 50 50 3120.28 -22.93
110.00 I 3 38 2720.68 -31.45

110.00 2J 45 57 3322.02 -14.92

_FFERENTIAL CCRRECTIONS

TOE .5913 TRA-1.0723 TC3-5.3156 BAU 1.204]

ROE ._772 RRA .0024 RC3 -.2420 FAU .03638

r0£ .2397 FRA .1665 FC3-1.8604 BSP 1506!

_oE .6530 8RA 1.O724 OC3 5.3211 FSP -433

DISTANCE 465.916

LQ. 173.24 VL _6.617 GAL -3.48 A2'L 87.84 NCA 232.76 5_IA

LOP 45.98 VP 37.128 GAP |O.J8 A2'P 9J .31 TAL 192.96 TAP

GP -E|.Z4 ZAL 120.45 ZAP |55.91ETS 303.l| ZAE |29.69 ETE

1_3.34 ECC .2|435 IN_ 2.1608 Vl 29.955

65.72 RCA 96.90 APO 149.78 V_ 35.043

|9_.31 ZAC 152.64 ETC 193.70 CLP-168.55

0LA ]1.76 RAL 45.06 RA0 6567.7 VEL 11.761PTH 2.08 VHP 7.447 DPA -1.89 RAP 61.41 ECC 1.2786

INJ L._NG IN] RT ASC INJ A2_ATH IN] TIME
|59.64 27|.95 67.41 20 O 14

|03.83 271.95 67.40 23 42 50

|59.64 271.95 67.41 20 0 14

I03.83 271.95 67.40 23 42 50
76.37 275o13 75.86 | 48 59

I|A.97 267,67 58,8B 22 41 19
MI0-COUR_ E_ECUTION ACCURAC_

,T_T 4785.O S_R 434.3 SG3 |37.4

RRT .5688 RRF ,6294 RTF .8531

SG_ 4_O4.6 R_5 .1719 RI] ,8538

S_I 4f91.4 .%2 356.8 THA 2.97

PO CST TIM IN] 2 LAT IN] Z LONG
3274.4 -25.80 151._5

2520.3 -25.79 96.04

3274.4 -_5.80 151.85

_520.3 -25,79 96.04

2120.7 -33.07 67.52

2722.0 -18.94 J08.15
ORBIT DETERt_INATION ACCURAC_

ST 986.3 SR 386.0 SS 223.|
CRT .8352 CRS -.9655 CST -.695]

LSA 1053.2 NSA 248.2 5SA 29.6

ELl I039.9 EL2 201.4 ALF 18.83

2254



JPL TM 33-99 EARTI'. VENUS TRAJECTORIES _VOL 4, !968-69 J

LAUNCH GATE NAR 14 J969 FLIGHT T[N_ |58.00 ARRIVAL CATE AUG 19 1969

H[LIOCENTR[C CONIC OISTANCE 471.593

RL |48,75 LAL .00 LOt. 173.24 VL 26.552 GAL -3.DZ AZL 88.12 PICA 235.96 S_AA 122.95 ECC .21606 IN(: 1.8749 Vl 29.955

RP IO8.10 LAP -1.55 LOP 49.18 VP 37.094 GAP 10,40 AZP 91.05 TAL 191.09 TAP 67.05 RCA 96.38 APO 149.51 V2 35.056

RC 175.544 GL 12.47 GP -20.|4 ZAL 117.71 ZAP 157.2_ [TS 302.76 ZA[ 130.1! ETE ]97.51 ZAC !55.12 ETC 193;J9 CLP-|69.08

PLANCTOCENTR[C CONIC

C3 16.J52 VHL 4.019 CLA 3|.03 RAL 48.94 RA0 6567.6 V[L 1|.728 PTH 2,07 VHP 7.5!7 0P4 -.25 RAP 63.57 ECC 1.2658

LNCH ATMTH LNCH TIME L-I TINE iNJ LAT INJ LONG INJ RT AS_ INJ AZ)ATH INJ TIIA_ PO CST TIH INJ 2 LAT[NJ 2 LONG

76.75 19 25 ](3 3824.78 -_.71 155.78 274.67 68.27 20 27 14 3224.8 -25.46 147.97

103.25 22 53 55 3!48.45 -22.70 105.85 274.87 68.26 23 46 24 2548.4 -25.45 98.04

76.75 19 23 3(] 3824.78 -LPZ.TI 155.78 274.87 6_.27 20 27 14 5224.8 -Z5.46 147.97

103.25 Z2 55 55 3148.43 -LP2.70 105.85 274.67 68.26 23 46 24 2548.4 -25.45 98.04

110.00 1 32 35 2666.25 -32.28 72.34 278.13 78.10 2 17 I _066.Z -33.59 65.35

JlO.O0 21 47 57 3354._ -15.76 116.81 270.14 58.39 22 43 52 2755.0 -17.84 !10.07

CIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TCE .5651 TRA -.9(336 TC3-5.6531BAU 1.21|9 SGT 4853.5 SGR 440.8 SG3 136.7 ST 953.2 SR 393.! SS 207.0

ROE .2757 RRA .0084 RC3 -.2479 FAU .03507 RRT ,5612 RRF .6059 RTF .8545 CRT .8601 CRS -.9549 CST -.6582

FOE ._077 FRA .ZI76 FC5-1.8798 6SP |5316 Sr_ 4873.5 R23 .|493 El3 .8551 LSA !006.0 MSA 234.7 SSA 34.4

8CE .6287 BR* .9056 Be3 5.6586 FSP -433 S_1 4899.8 942 364.4 THA 2.93 ELI 995.0 £L2 188.! ALF 20.69

LAUNCH OAT[ MAR |4 1969 FLIGHT TINE 160.00 ARRIVAL DATE AUG 21 !969

HELIOCENTRIC CONIC 015TANC£ 477.260

RL J48.75 LAL .(30 LOL 173.24 VL 26.488 GAL -2.55 AZL 88,39 H(_ 239.16 5HA 122.56 ECC .21799 IN(: 1.6097 Vl 29.955

RP 108.06 LAP -1.38 LOP 52.39 VP 57.O61 GAP 10.62 AZP 90.B] TAL I89.Z2 TAP 68._ RCA 95.85 APO 149.28 VZ 55.069
RC 177.555 GL 10.88 GP -19.15 ZAL 114.75 ZAP 1_._ [TS _O2.24 ZAE 1_0.48 ETE 196.80 XAC 157.59 ETC 192.7| CLP-169.BO

PLANETOCENTRIC CONIC

C5 15.517 VHL 5.939 0LA 30,30 RAL 52.97 RA0 6567,6 VEL II,701 PTH 2,06 VHP 7,600 OPA 1.30 RAP 65.40 ECC 1,2554
LNCH ATMTH LNCH TZHE L-I TINE IN] LAT IN] LONG IN] RT A_ IN] A21uI7H IN] TINE PO CST TIM IN] 2 LAT IN] 2 LONG

78.75 19 53 58 3770.03 -L_Z.43 I51.56 276.06 69.07 20 56 48 5170,0 -25.07 145.75

IO1.27 22 55 55 3185.00 -22.42 108.A8 278.06 69.06 E_ 48 40 2585.0 -25.06 1.00.64

78.73 19 53 58 5770.05 -L:_'Z.43 151.56 278.06 69.07 20 56 48 3170.0 -25.07 I4].75

IO1.27 L_ 55 35 3185.OO -LP2.42 108.48 276,06 69.06 13 48 40 2585.0 -25.06 IO0.64

1]O.O0 2 0 29 2618.18 -32.90 68.73 281.3I 1_0.16 2 44 7 _O!8.2 -35.91 59.64

110.O0 2! 52 10 3_84.85 -12.69 118.46 272.98 57.99 22 48 35 2784.9 -16,82 1!1.80
CIFFERIENTIAL CCRRECTION$ NI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .5586 TRA -.72_I TC3-5.9578 BAU 1.2371 SGT 4912._ SGR 447.6 SG5 135.4 ST 875.9 SR 4OO.2 55 194.4
ROE .2751 RRA .0161 RC5 -.25_5 FAU .05362 RRT .5_2_ RRF .584_ RTF .8555 CRT .8_81 CRS -.8867 CST -.6152

FOE .1781 FRA .2692 FC3-1.8759 BSP 15474 S_ 4932.5 R_3 .1309 R15 .8560 LSA 957.0 N,SA 218.4 SSA 40.6

BOE .6048 _RA .7235 8C3 5.9631FSP -427 .f_,I 4918.4 SG2 372.7 THA 2.90 ELI 947.9 £L2 170.0 ALF 22.86

LAUNCH D_TE MAR 14 J969 FLIGHT TII_ 162.0_ ARRIVAL C_TE AUG 23 1969

HELIO([NTRIC C_NIC 0ISTANCE 482.913

RL ]48.75 LAL .00 LOL 173.24 VL 26.4_5 GAL -2.06 AZL 88.64 H(A 242.37 S_A 122.19 ECC .22017 INC 1.3615 v! 19.955

RP ]08.02 LAP -1.21 LOP 55.60 VP 37.028 GAP 10.86 _ZP 90.65 TAL J87,34 TAP 69.71 RC_ 95.29 APO 149.09 V2 ]5.0_3

RE 179.506 GL 9.32 GP -18.27 ZAL 111.51 ZAP I59.49 ETS 301.55 ZAE 130.81 ETE !96.|5 Z_C 160.06 ETC 192.22 CLP-170.52

PL_NETO_ENTRIC CONIC
C3 15,0_O VHL 3.876 _LA 29.56 RAL 57.!A RA0 6567.6 VEL 1J.679 PTH 2.05 VHP 7.695 0PA 2.69 RAP 67.50 [CC 1._472

LNCH ATHTH LNCH TIM_ L-| TIN_ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LATZNJ 2 LONG

81.]5 20 29 0 5704.05 -22.07 146.5l 281.51 69.83 21 _0 44 5104.0 -24.62 158.67

98.85 22 53 50 3236.35 -LP'Z.06 112,15 281.51 69.81 23 47 47 2636.3 -24.6! 104.3!

]OO.OO 23 40 16 3087.85 -24.93 102.19 282.56 72.96 24 5| 44 2487.8 -27.03 94.02

]0(3.00 22 25 16 5527.80 -|9.26 !17.74 280.31 66.69 25 2'0 44 2727.8 -22.25 !J0.22

110.00 Z 28 6 2574.19 -33.36 65.38 284.70 82,09 5 11 0 1974.2 -34.10 56.22

110,OO 2! 57 51 3414.20 -11,62 120.07 276,13 57.62 22 54 45 2814.2 -15.81 115.47

_[FFER[NTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERIAINATION ACCURACY

TOE .5030 TRA -.5571 TC3-6.2355 BAU 1.2532 SGT 4974.6 SGR 454.1 ,_5 134.Z ST 805.6 SR 405.9 SS ]81.9
R_E ._744 RRA .0246 RC5 -.2577 FAU .O3224 RRT .544j RRF ,5644 RTF .8582 CRT .9!47 CRS -.8111 CST -.5575

FOE .1464 FRA .3172 FC5-|.8584 _SP 1571_ sr_ 4995.3 R_3 .1129 R15 .8586 LSA 896.9 HSA 199.7 5SA 49.2

BOE .5730 (IRA .5577 _C3 6.2408 F_P -424 S_1 4980.8 S_2 _90.5 THA 2.86 ELI 889.7 EL_ 148.5 ALF 25.50

LAUNCH OATE HAR 14 1969 FLIGHT TINE 164.00 ARRIVAL _AT[ AUG _5 1969

245.58 SMA 121.82 ECC .22259 INC 1.1273 VJ _9.955

185.47 TAP 71.05 RCA 94.71 APO 148.94 V_ 35.095

131.12 ET[ 195.56 7AC 162.53 ETC !91.72 CLP-17|.24

_IO-COUR.SE EXECUTION ACCURACY

-.3422 TC5-6.4663 BAU 1.2684 5GT 5033.4 5GR 460.0 SG3 152.7

.0342 RC3 -.2618 FAU .03084 RRT .5358 RRF ,5460 RTF .8615

.3636 FC3-1.8212 BSP 15945 S_ 5054.4 R'Z3 .0967 RJ3 .6618

.3439 BC3 6.4716 FSP -422 S(;1 5039.5 S_2 387.9 THk 2.82

H_L|C_£NTRIC CONIC 015TANCE 488.551

RL 148.75 LAL .00 LOL 175.24 VL 26.364 GAL -1.56 AZL 88.87 PICA

RP 107.98 LAP -1.03 LOP 58.82 VP 36.996 GAP l].II _ZP 90.47 TAL

RC 181.455 GL 7.78 GP -17.48 ZAL 108.08 ZAP ]60.51 _TS .._O0.68 ZA_

PLANETOCENTRIC CONIC

C5 14.661 VHL 3.8_9 0LA _8.78 RAL 61,44 RAO 6567.6 V[L 11.664 PTH 2.05 VHP 7._01 _PA 5.97

LNC_ AZHTH LN_H TINE L-I TINE IN] LAT _NJ LONG IN] RT ASC IN] AZNTH IN] TII_ PO CST TIN
84.64 Z1 14 2 3609.0A -21.6A 139.33 285.23 70.55 22 14 lI ]009.0

95.36 22 43 9 35_0.55 -21.65 118.19 285.'12 70.54 23 38 30 2720.5

1OO.00 O 32 18 2982.31 -26.84 94,93 286.92 76.32 l 22 O 2382.3

IOO.OO £2 11 30 3422.51 -16.60 123.52 285.04 64.78 23 8 32 2822.5

110.OO 2 55 49 2532.96 -35.71 62.21 288.3] 83.94 3 38 2 1933.O

110.OO 22 4 28 3444.62 -10.51 121.72 279.57 57.28 23 ] 52 2844.6

CIFFERIENTIAL CORR[CT_ON5

TOE ,4599 TRA

ROE .2739 RRA

FOE .1142 FRA

_OE .5353 8RA

RAP 69.66 [CO J.Z413

IN] 2 LATZNJ Z LONG

-_4.09 151.49

-24.08 II0.35

-_8.46 86.50

-19.86 116.24
-54.18 55.00

-14.75 115.18

ORBIT DETE/I_41N_TTON ACCURAC_

ST 725.6 SR 410.3 SS 17_.7
CRT .9403 CRS -.6996 CST -.4904

LS_ 8_0.0 MSA 179.0 SSA 61.0

ELl 824.4 [L_ 1_.9 ALF _,70

2255



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUNCH DATE MAR 14 1969 FLIGHT TIE 166.00 ARRIVAL OATE AU6 27 1969

HELI(XENTRIC CONIC DISTANCE 494.172

RL |48.75 LAL .00 LOL 173.24 VL 26.303 GAL -I.04 AZL 89.I0 HCA 248.79 S_A J21.47 ECC .22529

RP 107.94 LAP -.84 LOP 62.03 VP 36.96§ GAP ii.37 AlP 9(3.33 TAL 183.59 TAP 72.38 RC4 94,10

RC 193.384 GL 6.27 GP -|6.77 ZAL I04.46 lAP 161.45 ETS 299.62 ZAE 131.40 ETE 195.03 ZAC 165.00

PLANE TOCENTRIC CONIC

C3 14.442 VHL 3.800 DLA 27.95 RAL 65.86 RAO 6567,6 VEL I1.654 PTH 2.05 VHP 7.918 0PA 5.14

LNCH AZMTH LNCH TIME L-I TIM{ INJ LAT INJ LONG INJ RT AS(: INJ AIMTH INJ TIM{ PO EST TIM

90.00 22 56 27 3350.67 -24.02 119.75 290.16 74,53 23 51 58 2730.7

90.00 21 35 57 3592.23 -18.24 136.74 268.06 67.96 22 35 49 2992.Z

I00,00 I II 51 29(]6.85 -27.94 89.59 291.19 78.92 2 0 18 2506.9

I00.00 22 7 ]0 3491.28 -14,56 127.61 286.33 63.60 25 5 2I 2891.3

liD,DO } 23 51 2493.70 -33,95 59.17 292.15 85,72 4 5 25 1895.7

I10.00 22 11 39 3477.LP0 -9.30 123.47 285,26 56.96 23 9 }6 2877.2

INC .9044 V] 29,955

APO 148.83 v2 35.108

ETC 191.18 ELP-171,96

RAP 71.87 ECC 1.2377

INJ 2 LAT ]NJ 2 LONG

-25.91 111.59

-21.08 |29.21

-29.19 8|.01

-17.99 1213.49
-]4.17 49,93

-13.59 1J7.OO

DIFFERENTIAL CORRECTIONS MI0-COUR.E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .4078 TR4 -.1366 TC5-6.6368 BAU 1.2824 SGT 5086.9 S_ 465.2 SG5 15| .O ST 637.0 SR 413.3 SS 168.5

ROE .2737 ."_RA .0450 RE5 -.2640 FAU .O2942 RRT ,5275 _ .529(_ RTF .8650 CRT .9_9 CR$ -.5474 CST -.4263

rOE .O814 FRA .4096 FC5-1.7635 BSP |6145 S(_ 5108.2 R2} .0825 R15 .8655 LSA 757.4 MS4 159.6 SSA 76.8

BDE .4911 BRA .14_ BC3 6.6420 FSP -418 SG1 5092.9 SG2 594.8 THA 2.78 ELI 753.2 EL2 96.8 ALF 32.55

LAUNCH DATE MAR 14 1969 FLIGHT TINE 168.00 ARRIVAL DATE AUG 29 1969

HELIOCENTRIC CONIC DISTANCE 499.774

RL 148.7_ LAL .00

RP I07.90 LAP -.66

20 185.291 GL 4.79

PLANETC_.ENTRIC CONIC
C3 14.369 VHL 5.791

LNO.'I A2'MTH LNCH TXM{

go.oO 25 48 28

00.00 21 19 47
100.00 1 48 51

_00.00 22 6 21

JlO.O0 5 52 14

110.00 22 19 8

DIFFERENTIAL (ORR_.CIIONS

TOE .3465 TRA .0806 TC5-6.7356 8AU 1.2949

ROE .2738 RRA .0569 RC5 -.2641 FAU .02801

FOE .0484 FRA .4548 FCS-J.6e74 8.SP 16503

_)£ ,4416 BRA .0_6 8C3 6.7408 FSP -413

LOL 173.24 VL 26.243 GAL -.51 AlL 89,31 PEA 252.01 SMA 121.12 ECC .22828 IN( .6909 Vl 29.955
LCP 65.25 VP 38.9_4 GAP 11.64 AlP 90.21 TAL 181.72 TAP 75.72 RCA 93.47 APO 148.77 V2 35.120

GP -16.13 ZAL 1_0169 lAP 162,32 ETS 298.57 ZAE 131,65 ETE 194.55 ZAC 167.46 ETC 190.55 CLP-17_.67

OLA 27.05 RAL 70.35 RAD 6567.6 V'EL ll.651 PTH 2.05 VHP 8.047 0PA 6.21 RAP 74.|3 ECC 1.2365
L-I TIM{ INJ LAT INJ LONG INJ R7 A.f_E INJ AZIWTH INJ TIM{ PO C$T TIM INJ _ LAT INJ 2 LONG

3217.44 -25.85 111.96 294.94 78.02 24 42 6 2617.4 -_7.24 103.57

3705.2_ -15.28 143.55 291.26 65,86 LP'Z 21 31 3105.2 -18.41 |36.26
2845,1I -28.69 85.00 295.52 81.25 E 55 54 L_45.1 -29.61 76.3_

5551.76 -12.67 151.19 289.97 62,70 25 5 34 2952.8 -16.23 124.Z|

2456.02 -34.10 56.24 2g_.15 87.45 4 35 I0 1856.O -34.08 46.99

3512.64 -7.98 125,37 287,18 56,65 23 17 41 2912.6 -12.31 118.95

MIO-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5155.J SGR 469.8 S<,5 J29,2 ST 547.2 SR 414.9 SS 170.9

RRT .519_ RRT" .5137 RTF .8692 CRT .9639 CRS -.3647 CST -.3989
S_ 5156._ R23 .0698 R_5 .8694 LSA 684.4 NSA 157.2 SSA 87.8

SG] 5|40.9 S_,2 401.1 THA 2.74 ELI 681.0 EL2 88.7 4LF 36.89

LAUNCH 0ATE MAR 14 1969

HELIOCENTRIC CONIC

RL 14_.75 LAL .00

RP 107.87 LAP -.47

RC _87.175 6L 3.34

PLAMETOCENTRIC CONIC

C3 14.450 VHL 3._O| DLA
LNCH AZMTH LNCH TIME L-I TIM{ INJ LAT

9(_.OO 0 34 49 5|37,44 "26.86

90.OO 21 13 37 3785.73 -12.92

IO0.O0 2 23 43 2786.34 -29.2I

100.00 22 7 24 _612.O6 -10.80

110.00 4 20 52 2419._1 -34.17

]10.00 _ 26 44 3551/35 -6.55
/

01FFERENTIAL CORRECTIONS

TOE .2850 TRA ,3185 TC5-6.7248 BAU l._O!
_E .176! RRA .0?L_ RE3 -.1552 FAU .02605

rOE .O246 FRA .5105 FC5-1.5605 BSP I_47

BOE .3968 BRA .5266 BC3 6.7297 FSP -574

LAUNCH DATE MAR 14 1969

HELIOCENTRIC CONIC

FLIGHT TIME 170.00 ARRIVAL DATE AUG ]l =969

DISTANCE 505.355

LOt. 173.24 VL 26.184 GAL .05 AIL 89.51H(A 255.22 ,f_NA IL_.78 ECC .23157

LOP 68.46 VP 36.904 GAP 11.92 AlP 90.J2 TAL 179.85 TAP 75.07 RCA 92.81

GP -15.55 ZAL 96.79 lAP 163.13 ETS 296.93 ZAE 131.89 ETE 194.12 ZAC 169.93

INC .4850 VJ 29.955

APO J48.75 v2 35.132

ET( J89.74 CLP-J73.38

26.08 RAL 74.90 RA0 6567.6 VEL 11,655 PTH 2.05 VHP 8.J88 DPA 7.19 RAP 76.43 ECC 1.2378

INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

106.32 299.60 80.67 I 27 6 2537.4 -27.87 97.80

148.44 294.97 64.58 22 16 43 5185.7 -16.24 141.34

80.86 299.97 85.35 3 10 J0 2186.3 -29,_2 72._1

134.60 293.88 61.96 23 7 36 5012.1 -1&,47 127.73

53.41 500.35 89.12 5 l 12 18J9.8 -33.92 44.18

127.42 291.50 56,37 23 25 56 2951.5 -10.90 121.O6

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5158.5 _ 474.7 .%3 126.5 ST 483.5 SR 417.7 55 185.4

Rt_T .5045 RRF ,5025 RTF .86_ CRT .9182 CRS -.2278 CST -.4939

S_ 5180.5 R_ .0726 RI3 .8665 LSA 630.5 MSA 197.4 SSA 78.3

$61 5164.1SG2 409.5 THA 2.67 ELI 626.0 EL2 127.8 ALF 40.46

FLIGHT TIM{ 172.00

DISTANCE 510.911

,62 AlL 89.71HC_ 258.44 SNA

12.25 AlP 90.06 TAL 177.98 TAP

ARRIVAL DATE SEP 2 1969

RL 148.75 LAL .00 LCIL 173.24 VL 26,1L_6 GAL

RP iO7.85 LAP -.28 LOP 71.68 VP _6.874 GAP

RC 189.037 GL 1,94 GP -15.02 ZAL 92.80 lAP 165.88 ET5 295.28 ZAE 132.I2 ETE

PLANETOCENTRIC CONIC

C3 14.698 Vl.fi. 3.834 OLA 25.04 RAL 79.44 RAO 6567.6 WEL i1.665 PTH 2.05 VHP

LN_ AIMTH LNCH T_I,IE L-I Tll,i_ INJ LAT

90.O0 1 13 37 5070.89 °27.50

90.00 21 11 5 3859.82 -10.72

100.OO 2 57 54 2754.67 -L_9.56

1(30.00 _2 9 29 _671.27 -8.88

I10.00 4 49 36 2385.21 -34,18

110.00 22 34 17 3593.50 -4.93

OIFFERENTIAL CORRI[CTION5

TOE .1856 TRA .5451 TC5-6.6969 BAU 1.3169

ROE .2751 RRA .O840 RC_ -.2546 FAU .02508

FOE -.0187 FRA ,5452 FC5-1.4775 BSP 16652

_OE .3319 _RA .5515 8C3 6.7017 FSP -402

1L_0.45 ECC .23520 IN(: .2848 vl 29.955

76.42 RCA 92.12 APE) 148.77 V2 35.144
i93.72 lAD 172.40 ETC 188.56 CLP-|74.O9

8.341DPA 8,07 RAP 78,78 EC( 1.2419

INJ LON_ INJ RT ASC INJ AZWTH INJ TIM{ PO CST TIM INJ 2 LAT INJ 2 LONG

101,56 504.28 82.98 2 4 48 2470.9 -28.19 92.96

152,77 29_.98 65.63 22 15 25 3259.8 -14.17 145.80

77.06 504,52 85.32 5 45 18 2154.7 -29.89 68.27

157.95 296.01 61.34 25 I0 4! 3071.3 -12.64 131.18

50.71 ]104.71 90,72 5 29 21 1785.2 -33.70 4|.50

1_9.64 295.59 56.15 25 34 10 2993.5 -9.35 123.34

M|0-C..OURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 52210.4 5GR 475.8 SG5 125.0 ST 416.5 ,$R 413.3 SS |97.0

RRT .4997 I_ ,4857 RTF .8763 CRT .73_0 CRS .O006 CST -.6172
S_ 5242.0 1_5 .O5213 RI3 .8765 LSA 550.7 MSA 275.1 SSA 63.8

SG1 5225.8 SG2 4II.7 THA 2,62 ELi 546.2 EL2 214.4 ALF 44.70

2256



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH DATE NAR 14 1969 FLIGHT TII_ 174.00 ARRIVAL OATE SEP 4 1969

H_L}C_ENTRIC CONIC OISTANCE 5|6.439

RL 148.75 LAL .OO LOL 173.24 VL 26.069 GAL |.22 AZL 89.91 PiCA 261.67 SNA

RP 107.79 LAP -.09 LCP 74.91 VP _6.845 GAP 12.54 AZP 90.01 TAL 176.12 TAP

RC 190.875 GL .60 GP -14.55 ZAL 88.77 ZAP 164.57 ETS 293.42 ZA£ 132.33 ETE

PLANETOCENTRIC CONIC

C3 15.J25 VHL 3.889 0LA 23.9] RAL 83,95 RA0 6567,6 VEL 11.684 PTH 2.05 VHP

LNCH AZNTH LNCH TIME L-I TIN[ |NJ (.AT INJ LONG ZNJ RT A_ ZNJ A214TH [NJ TZI4E

90.00 J 5(3 12 3012.87 -27.92 97.37 309.02 85.04 2 40 25

90.00 21 10 29 3930.64 -8.55 156.84 303.I9 62.90 22 16 0

100.00 3 31 8 2687.43 -29.77 73.57 309.16 87.15 4 15 56

lO0.O0 22 12 14 3731.3! -6.9I 141.31 302.31 60.84 23 14 25

llO.OO 5 18 12 2352.49 -34.12 48.16 309.19 92.23 5 57 24
lJ0.00 L_ 41 40 _639.01 -3.20 132.03 300.02 55.95 23 42 I9

DIFFERENTIAL CORRECTIONS MI0-COURE EXECUTION ACCURACY

TO([ .0853 TRA .7939 TC3-6.5530 6AU ].32_ 5GT 5256.7 SGR 476,7 SG3 J2_.7

ROE .2761RRA .0965 RE3 o.2456 FAU .023457 RRT .4901 _ .4719 R'rF" ,8807

FOE -.O543 FRA .5888 FC3o1.355l BSP 16773 SC_ 5278.5 R23 .04_0 RI3 .8809

BOE .28gO _qA .8OO0 8C3 6.5576 FSP -_6 5GI 526I .9 $62 415ol THA 2.56

LAUNCH OATE MAR 14 1969

120.12 ECC ,239J8 IN( .0887 vJ 29.955

77,79 RCA 91.39 kPO 148.85 V2 35.155

193.36 ZAC 174.87 ETC 186.44 CLP-174.80

HELIOCENTRIC CONIC

RL 148.75 LAL .OO

RP J07.76 LAP .IO

RC 192.690 GL -.68

PLANE TOCENTRI C CONIC

C3 15.749 VHL 3.969
LNCH A_TH LI_.H T|NE

go.O0 2 25 3

90.00 21 l I 1

100.00 4 3 23

100.00 22 15 21

110.0(3 5 46 25

110.O0 22 48 49

8.507 0P4 8.86 RAP 81.15 ECC 1,2489

PO CST TIM |NJ 2 _T |NJ 2 LONG
24i2.9 -28.3l 88.72

3330.6 -12.11 149.98

2087.4 -29.85 64.76

313|.3 -10.74 134,62
1752.5 -33.43 38.98

3039.0 -7.65 125.77

OR81T DETERMINATION ACCURAC_

ST 431.9 SR 409.6 SS 210.6

CRT .3972 CRS .1545 CST -.0102
LSA 510.4 NSA 372.9 SSk 50.8

ELl 490.0 EL2 326.0 ALF 41.2J

FL|G_4T TINE 176.00 ARRIVAL DATE SEP 6 1969

OISTANCE 521.934

LOt. 173.24 VL 26.014 GAL J.84 kZL 90.10 PiCA 264.09 5NA 119.81 ECC .24356 IN( .1023 Vl 29.955

LOP 78.13 VP _6.816 GAP 12.88 AZP 89.99 TAL 174.27 TAP 79.16 RCA 90.63 APO 140,99 V2 35.166

GP o14.J| ZAL 84.73 ZAP 165.20 ETS L_:J1.55 ZAIE 132.52 [TE 193.02 ZAC |77.3l ETC 180.75 CLP-175.50

OLA 22.76 R_L 88.59 RAO 6567.6 V_L lI.TJ0 PTH 2.06 VHP 8.687 0PA 9.58 RAP 03.56 ECC 1.25_2
L-! TINE |NJ L.AT |NJ _ INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT]NJ 2 LONG

_961.51 -28.J6 93.63 313.80 86._ 3 14 24 236J.5 -28.29 04.97
4000.22 -6,37 160.79 307.57 62.35 22 17 41 3400.2 -10.02 154.02

2644.42 -29.87 70,57 315.87 88.83 4 47 28 2_44.4 -29.7l 61.57

5792.53 °4.86 144.71 306.74 60.47 23 J8. 34 3192.5 -0.76 138.09

Z3L_'Z.07 -34.01 45.79 315.77 93.63 6 25 7 1722.1 -33.14 36.66

_7.66 ol.34 134.57 304.36 55.84 23 50 16 3087.7 -5.82 128.34

ORBIT OETERt4|NATION ACCURACY

ST 520.0 S_t 405.0 SS 244.0
CRT .0596 CRS .2686 CST -.9270

LSA 568.3 MSA 411.5 SSA 41,3

ELl 521.4 EL2 403.2 ALF 6.64

DIFFER1ENTIAL CORRECTIONS

TOE -.0236 TRA 1.0567 T(3-6.3263 8AU 1.3329
ROE .2780 _A .1139 RE3 -.2334 FAU .02_26

FOE -.0887 FRA .6351 FC3-J,2258 8SP 16870
8_E .2792 8RA 1.06_9 8C3 6.3_O6 FSP -389

NIO-COURSE EXECUTION ACCURAC_

SGT fl286,9 SGR 476.7 .%3 120.4

RRT .4803 RRF .4594 RTF .8851

S_ 3_O8.4 _3 .0361RI3 .8852

_.l 5291,9 S_2 417.7 THA 2.50

LAUNCH DATE MAR 14 1969

HEL|OCENTRIC CON|C

RL |40.75 LAL .00

RP |07.73 LAP .29

RC 194.480 GL -l.87

PLANE TOCENTR]C CONIC

C3 16.59! VHL 4.073

LNO4 AZMTH LN(H T|M[

go.O0 2 50 15

go.O0 21 12 16

100.00 4 34 30

100.00 22 10 42

110.00 6 14 O

110.OO 22 55 40

FLIGHT TIME 178.00 4RRIV_L C_TE 5EP 8 1969

OISTANCE 527.393

LOt. 173.24 VL 25.959 GAL 2.49 AZL 90.29 PiCA 268.12 MA 119.50 ECC .24835 INC .2937 VI 29.955

LOP 81.36 VP 56.787 GAP I3.24 AZP 89.99 TAL 172.42 T*P 1_0.54 RCA 89.82 _PO 149.i8 V2 35,177

GP -13.72 ZAL 80.73 2kP 165.78 ET$ 289.04 ZAE 132.71ET£ 192.71 ZAC 179.44 ETC 118.49 CLP-176.2!

OLA 21.55 RAL 92.70 RA0 6567.7 VEL 11.746 PTH 2.07 VHP 8.882 DPA 10.21 RAP 86.00 ECC 1.273J

L-_ T|ME _NJ LAT IN| LONG |NJ RT A,_ IN| AZNTH |NJ T|NE PO CST t|N IN| 2 LAT IN| 2 LONG

2916.07 -28.28 gO.31 318.6I 88.56 5 46 51 2316.1 -20.18 81.65

4069.39 -4.17 164.69 312.06 61.97 22 20 5 3469.4 -7.80 157.98

2605.69 -29.89 67.49 318.65 90.34 5 17 56 2'005.7 -29.52 58.7!

_55.00 -2.76 148.15 311,28 60.22 23 22 57 3255.0 -6.70 14J.50

2294,37 -33.87 43.64 318.42 94.90 6 52 15 1694.4 -32.02 34.55

3739.09 .62 137.25 309.17 55.82 23 58 0 3139.1 -3.87 131.04
NI0-COURSI[ E_ECUTION ACCURACY CRBiT 0_TERMINATION ACCURAC_

TC3-6.0370 8AU 1.5400 5_T 5317.4 _ 475.3 SG3 118._ ST _56.7 SR 598.9 55 271.9
RE3 -.2192 FAU .021_4 RRT .4699 RRF .4470 RTF .8900 CRT -.1838 CR$ .3589 CST -.9735

FC3-1.O924 8SP I?_23 _ _3_8,6 R_ ,0296 R|3 .8901 LSA 715.4 NSA 388.9 SSA 34.4

8C3 6.O410 FSP °385 _l 5322.1 S62 419.2 THA 2.42 ELl 663.0 EL2 308,4 kLF 170.26

FLIGHT TIME IBO.O0 ARRIVAL DATE SEP lO 1969

OISTANCE 532._09

LOt. 175.24 VL 25.904 GAL 3.16 AZI. 90.48 H_ 271.35 ,T_4A 119.20 ECC .25361 iNC .4838 Vl 29.955

LOP 84.58 VP 3_.758 GAP 13.63 AZP gO,O| T_4. 170.59 TAP 81.94 REA 88.97 APO 149.43 v2 35.187

GP -15,56 ZAL 76.80 2AP 166.30 ET$ 286,51 ZA[ 132.88 ETE 192.43 ZAC 177.62 ETC 25.10 CLP-176.92

OLA 20.31RAL 96.87 RAD 6567.7 VI[L li.792 PTH 2.09 VHP 9.093 0PA 10.76 RAP

L-| T|NE |NJ LAT |NJ L.Oq_ |NJ RT 48_ |NJ A2_4TH |NJ T|NE
2876.24 -28.32 87.40 525.44 gO.02 4 17 44

4138.47 -I.95 1_,53 _|6.64 61.74 _2 22 57

2571.42 -29.85 64.95 525.42 91.68 5 47 11

3918.52 -.61 151.64 515.90 60.11 23 27 26

_69.83 -33.71 41.74 323.I1 96.0l 7 18 33

3792.88 2.68 140,06 313.85 55.91 24 5 26
MID-COURSE EXECUTION ACCURACY

SGT 5342.5 SGR 472.5 SG3 115.9

RRT .4592 RRF .4544 RTF .8949

5363.3 R_3 .02_ RJ3 .8950

SGI 5346.9 ,%2 419.4 THA 2.34

DIFFERENTIAL CORRECTIONS

TOE -.1521 TRA 1.3293

R0E .2804 RRA .1296
¢0E -.1242 FRA .6768

80_ .51go _RA 1.3356

LAUNCH DATE MAR 14 1969

HELIOCENTRIC CONIC

At. 148.75 LAL .OO

RP 107.70 LAP .48

RE 1945.245 GL -2.98

PLANETOCENTRIC CONIC

C3 17.677 _ 4.204
LNCH A2_4TH LN_H T|ME

go.DO 3 29 48

gO.O0 21 13 58

1/30.O0 5 4 20

IOO.00 _'_ 22 8

li0.00 6 40 44
IlO.O0 23 2 13

OIFF[RENTIAL CORRECTIONS

TOE -.2_02 TRA 1.6158 TC3-5.6875 8AU 1.3449
RO£ .2036 RRA .1456 RC3 -.2027 FAU .01963

FOE -.1599 FRA .72|2 FC3 -._NSl4 8SP 17|46

BOE .4050 _RA 1.6224 BC3 5.6911 FSP -3_0

88.45 ECC 1.2909

PC) CST TIM IN| 2 LAT |NJ 2 LONG

_76.2 -28.0| 7_.74

3538.5 -5.7| 161.89

1971.4 -29.30 56.19

3318.5 -4.58 145.10

1669.8 -32.52 32.71

3|92.9 -I .01 133.P6

ORBIT DETERNIN_TION ACCURACY

ST 820.5 SR 391.7 $S 301.1
CRT -.3342 CRS .4271 CS7 -.9893

LSA 885.6 NSA 363.5 $SA 29.4

ELI 033.4 EL2 363.5 4LF 168.77

2257



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69

LAUNCH 0ATr MAR 14 1969 FLIGHT T|NE ]62,00

HELIC_ENTRIC CON[C 0IsTANc[ 538.|77

RL J48.75 LAL o0_ LOL 173,24 VL 25.85! GAL 3.87 A2'L 90.67 HCA 274.56 5NA ]J8.90 EC( .25937

RP ]07.67 LAP .67 LOP 87.8J VP 36.730 GAP ]4.04 AZP 90.05 TAL ]68.77 TAP 83.35 RE& 88.06

RC 197.986 GL -3.99 GP -1].05 ZAL 72.99 ZAP 16£.76 gT$ 28].74 ZA[ 135.0] ETE ]92.]6 ZAC |75.J8

PLANE T(XENTRIC CONIC

C3 19.036 VHL 4.36] 0LA J9.06 RAL ]00.87 RAO 6567.8 VEL JJ.850 PTH 2.]0 VHP 9.32] OPA ]l .24

LNCH AZNTH LNCH TIN| L-I Tfl4E IN] LAT _NJ _ _NJ RT ASC ]NJ A2'NTH |NJ TZI4[ PO CST TiN
90.00 3 59 40 2841.91 -28.29 84.89 32_.28 91.28 4 47 2 L_24J .9

90.[30 2] 15 59 4L_7o47 .26 J72,40 321 ,28 6l .68 22 26 6 3607.5

100,00 5 52 44 2541 .80 -29,77 62,75 328.L'_'_ 92,84 6 15 6 1941.8

]00.00 22 25 36 ]98_.B_Z /.57 155./6 _ 6(];J5 23 31 58 3582.8

liD.DO 7 6 23 2248.81 -35.55 40.12 327,84 96.95 7 43 52 1648.8

110.OO 23 8 _6 ]848.57 4.BO 142.08 3J8,55 56.1] 24 12 35 3248.6

4RR|VAL C4TE SEP JZ 1969

]NC ,6746 Vl Z9.955

APO 149.74 v| 35,196

ETC 18.33 CLP-177.64

RAP 90.93 ECC 1.3133

|NJ 2 LAT IN] 2 LONG
-27.8! 76.25

-3.51 165.76

-29.06 54.02

-2.4] 148.64

-32.23 31.14

,32 136.76
O|FFER1ENTIAL CORRECTIONS

TOE -.4351 TRA 1.9205 TC3-5.2652 BAU ].3459

ROE .2881 RRA .1621 RE3 -.1839 FAU .0]82B

rOE -.19_6 rRA ,7677 rC3 -.8313 BSP 17|69

BOE .5218 BRA 1,9273 BE3 5.2884 FSP -572

LAUNCH DATE NAR J4 J969

PELIOCENTRZ{ CONZC

RL 148.75 LAL .00 LOt. 173.24 VL 25,7_ GAL

NI0-_SE EXECUTION ACCURACY

• ;T 5358.8 _ 468.6 _T,3 ]13.6

RRT .4460 W .4226 RTT" .8994

SG6 5379.2 1_3 .OJ94 R]3 .8995

_l 5_162.9 SG2 418.6 TH4 2.26

FLIGHT T|NE 184.00

0| STANCr 543,488

4.6_ AZL gO.B7 Hr_ 177.81 SMA 118.62 ECC .26568 IN(:

ORflIT 0ETERNINATION ACCURAC_

ST 993.2 SR 384.3 SS 329.7

CRT -.4218 CRS .4734 CST -.9949
LSA ]O_.4 MSA 343.J SSA 25.7

ELI ]008.2 EL2 343.1ALr J69.47

ARRIVAL DATE SEP ]4 1969

.8672 Vl 29.955

V2 35.ZO5

CLP-178.36

RP 107.64 LAP .66 LOP 91.05 VP _.702 GAP 14.49 AZP 90.j2 TAL |_:97_TAP 64,1'8 RCA 87.10 AFO 150.13

RC t99.701 GL -4,91 GP -]2.73 ZAL 69.32 ZAP 167.17 ET$ Z80.74 Z_E 133.17 ETE ]91.9"_ ZAC 172.73 ETC 16.06

PLANETOC£NTR!C CONIC

C3 20.705 V"_ 4.550 OLA ]7.83 RAL 104.67 RA0 6567.8 VEL JJ.920 PTH Z.12 VHP 9.572 OPA lj.65 RAP 93.42 ECC J.3408
LNCH AZMTH LNCH TJNIE L-I TXNE IN] I_T IN] LONG IN] RT A_ ZNJ AZldTH IN] TINE PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 4 27 49 28J3.05 -28.23 82.78 333.10 92.33 5 ]4 42 2213.0 -27.61 74.17

90.00 2J J8 ]0 4276.]O 2.50 176.24 325.96 61.78 2_ L_J 26 5676.3 -1.29 169.61

100.00 5 59 38 2516.95 -29.67 60.9J _ 93.80 6 4| 35 ]9i7_0 -28.83 52.21

JO0.O0 _ 29 2 4047.63 3.76 158.73 3_;_15 r_.32 _J 36 29 5JJ7;6 -.2l 152.20

110.00 7 30 50 223J.62 -33.40 38.80 33_.57 97.72 8 B 1 ]63].6 -31.98 29.86

110.OO 23 14 19 3905.72 6.9_ J45._ 323.26 56.45 24 19 25 3_05.7 _.50 ]39.74

DIFFERENTIAL CORRECTIONS NIO-COUR_ E_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.5955 TRA 2.2356 TC3-4._38 BAU 1.3471 _T 537_.7 SGR 463,_ SG3 1]l.4 ST 1169.l SR 376.J SS 358.0

ROE .2933 RRA .J783 RE3 -.J649 FAU .01705 RRT .4355 _ .4|00 RTI r ._04_ CRT -.4858 CR$ .51J9 CST -.9975

FOE -.2285 FRA .8|37 FC3 -.7J2J 85P J7267 SC_ 5395.6 R_3 .0152 R|3 .9045 LSA 1237.2 MSA 324.5 S$A 22.8

BOE .6658 BR_ 2.2427 Be3 4.8666 FSP -366 SGJ 5379.5 SG_ 416.6 TH4 2.16 ELl 1]84.5 EL2 324.5 ALF 170.39

LAUNCH O_TE NAR 14 1969 FLIGHT T_N_ |86.00 ARRIVAL 0ATE SEP 16 1969

P_LIO(ENTRIC CONIC OIST_N(E 548.733

RL 148.75 LAL .00 LOL 175.24 VL _5.748 GAL 5.40 ATL 91.06 H(A 2_1.04 SM_ 118.34 ECC .27261

RP 107.62 LAP 1.04 LOP 94.28 VP 56.674 GAP 14.96 47P 90.E0 TAL 165.20 TAP 86,24 RCA 86.08

RE 2131.591 GL -_.72 GP -12.45 ?AL 65.80 ZAP 167.52 ETS 277.51ZAE 153.30 ETE 191.69 ZAC 170.27

pLA_TO([,TRIC CONIC
C3 22.729 VHL 4'761 OLA ]_:;_|_RAL ]08.26 RA0 6567,9 VEL |2,004 PTH _,j= VHP 9.845 OPA ]1.99

LNCH AZMTH LNCH TIRE L-I TZI,IE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

ROE .2997 RRA .1942 RC3 -.1456 F4U .01583

rOE -.2633 rRA .P612 rE3 -.60_9 BSP 17589
BOE .8223 _QA 2.5747 BE3 4.4294 FSP -362

90.00 4 54 ]! 2789.59 -28.J5 81.06 337.91 93.J9 5 40 4!

90.00 21 20 27 4544,77 4.70 180.07 330,65 62.04 22 32 52

1130.00 6 24 56 2496.9_ -29.57 59.43 _37.80 94.57 7 6 55

100.00 22 32 24 4112.62 5.95 162.32 529._ 60.65 23 40 56

II0.OO 7 53 57 2218.45 -33.28 37.79 337.3l 98.31 8 30 55

11D.00 23 19 52 3963.90 9.]3 149.09 328.01 56.92 24 25 56

DIFFERENTZAL CORRECTIONS NID-CCUR_ ELOCUTION ACCURACY

TOE -.7657 TRA 2.5675 TC3-4.4_70 BAU 1.3459 S_T 5388._ SGR 456.4 SG3 109.2

RRT .4224 RRF .:_F)69 RIT' .9098

5407.4 R_3 .0114 RJ3 .9099
SGI 5391.6 SG2 413.4 THA 2.06

|NC 1.0629 VJ Z9.955
APO 150.60 V2 35._13

ErC 14.90 CLP-179.09

RAP 95.91EC( 1.5741

IN] 2 LAT IN] Z LONG

2189.6 -27.41 72.4_

3744,8 .92 173.43

1897.0 -28.63 50.75

3512.6 ].99 155.77

16l_.5 -31.77 28.88

336].9 4.72 142.79

CRBIT DETERNINATION _CCURACY

ST 1340.2 SR 367.5 ss 385,5

CRT -.5285 CRS .54J6 csT -.9983

L$4 1408.5 MSA 308.6 SSA 20.6
ELl 1354.9 EL2 ]08.6 ALF 171.30

LAUNCH DATE MAR 14 1969 rLI_T TINE i88,00 ARRIVAL GATE SiEP 18 J969

HELI(_ENTRIC CONIC

RL 148.75 LAL .O0 LCL 173.24 VL
RP 107,59 LAP I.LP_ LOP 97.52 VP

RC 203.056 GL -6.45 GP -12.20 ZAL

PLANETOCENTRIC CCN|C

C3 25.i59 VHL 3.0t6

LN(J4 A2'NTH LN_H TIME

90.00 5 18 49

90.00 _I 22 47
100.00 6 48 37

1OO.00 22 33 41

110.00 8 15 41
I10.00 23 25 6

DIFFERENTIAL CCRRECTIONS

TOE -.9448 TRA 2.9173 TC3-3._62 BAU |.3414

ROE .3073 RR_ ._7 RE3 -.12_4 FAU ,01464

FOE -.2973 FRA .9106 FC3 -._036 BSP 17471

_OE .9935 _RA 2.9248 BE3 3.9_8_ FSP -356

OISTANCE 553,g01

_5.698 GAL 6._3 AZL 91.26
36.646 GAP J5.48 A2P 90.31 TAI.

62,47 ZAP 167.80 ETS 274.06 ZA_

284.27 .._44 118.06 ECC .28021
163.44 TAP 87.72 RCA 84.98

]33.4] ETE 191.47 ZAC ]67.83

IN( 1.2630 V] 29.955
APO 151.15 V2 35,221

ETC ]4.18 CLP-179.82

OLA 15.44 RAL 111.64 RAO 65_/_o0 V_L 12.105 PTH 2.17 VHP 10.139 OPA 12.25 RAP 98.41 ECC J.4]41

L-I TINE _NJ L_T IN] LONG IN] RT A,_ IN] A2NTH IN] TII,_ PO CST TIN IN] _ LAT IN] 2 LONG

2771.4] -29.08 79.74 34_.68 93.85 6 5 0 2171.4 -27.25 71.17

4412.70 6.85 |83.g0 335,35 62.46 22 36 20 381_.7 3.11 177.22
248-1.62 -29.49 58.31 34_,55 95.|5 7 29 59 J681.8 -28.46 49.66
4177.52 8.10 |65.94 334.68 61.13 23 45 18 3577.5 4.18 159.34

L=_09.40 -35.19 37.10 34_.03 98.71 8 52 30 ]609.4 -31.63 28.22

40_.71 lJ._O 15Z.Z? 33_.75 57.52 24 32 9 3422.7 6.94 145.89

NIO-C.(XIRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 5395.! _ 448.4 SG3 107.O ST 1501.6 SR 358.9 SS 4J1.3

RRT .4081K_ r .3834 RTF" .9152 CRT -.5586 CRS .5641 CST -.9989

S_B 5413.7 R_3 .0085 R13 .9|52 LS4 1570,1NSA 295.0 SSA 18.8

SG| 5398._ SG2 409.1 THA !.95 ELI 1515.4 EL2 294.9 ALF 172.09

2256



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 4. 1968-69

LAUNCH DATE MAR 14 1969 FLIGHT TIIA[ |90.00 ARRIVAL 0ATE 5EP Z0 1969

HELIOCENTRIC CONIC OISTANCE 558.979

RL 148.75 LAL .00 LOL 173.24 VL 25.648 GAL 7.I1 AZL 91.47 PiCA 287.51 SNA 117.80 ECC .28856 ]NC 1.4692 V! 29.955

RP 107.57 LAP 1.40 LOP 100.75 VP 36.618 GAP 16.04 AZP 90.44 TAL 161.72 TAP 89.23 RCA 83.81 APO 151.79 V2 35.228

RC 204.697 GL -7.08 GP -11.97 7AL 59.32 ZAP 168.02 ETS 270.41 ZkE 133.50 ETE I91.26 ZAC 165.39 ETC 13.68 CLP 179.43

PLANE TO_ENTR l C CONIC

C) 28.062 VHL 5.297 OLA 14.31 RAL 114.81 RA0 6568.I VlEL |2.224 PTH 2.21J VHP 10.463 OPA 12.45 RAP 100.91 £CC |.4618
LNCH A2'NTPt LNCH TIf_ Lol TIN|. IN| LAT IN| LONG IN| RT ASC IN| AZ_TH IN| TitAn. "PO (ST TIM INJ 2 LAT IN| t LONG

90.00 5 4! 42 2758.37 -28.01 78.79 347.4I 94.32 6 27 41 2158.4 -27.12 70.24

90.00 21 25 9 4479.90 8.95 187.73 340.05 63.02 22 39 49 3879.9 5.26 180.99

I00,00 7 10 4J 2471,43 -29,42 57,55 347,28 95°55 7 5J 52 J87J.4 -28.34 48.9J

|GO.DO L:_ _8 51 4242.06 |0._0 169.58 339.38 61.75 23 49 33 _642.1 6.34 162.91

110.O0 6 36 0 2204.45 °33.I4 36.72 346.72 98.92 9 12 45 1604.5 -31.55 27.85

110.00 23 30 1 4081,8I 13,44 |53,5l 337,47 58,Z7 24 38 3 34B1,8 9.15 149.04

DIFFERENTIAL CORRECTICN5 MZ0-COUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TO£-l.|'qO1 TRA 3o2901 TC3-3.5481 8AU 1.35|7 S_T 5395.5 _J_ 4_.4 SG3 I05.0 ST I649.4 SR 350.5 SS 435.0
RDE .3165 RRA .2247 RC3 -.1076 FAU .01_4! RRT .3928 I_F .3701 R1T .9204 CRT -.5797 CRS .5799 CST -.9992

FOE -.3299 FRA .9633 FC3 -.4|38 8SP J7440 $_ 5413.4 R_3 .007| RJ3 .9205 LSA 1718.| MSA 283.5 SSA 17.3

BOE 1.1735 8RA 3.2978 8C3 3.5497 FSP -348 SG| 5398.3 S_ 403.8 THA 1.84 ELI 1662.3 £L2 283.4 ALF 172.77

LAUNCH DATE MAR 14 1969 FLIGHT TINE 192.00 ARRIVAL 0ATE 5EP 22 1969

HELIOCENTRIC CONIC DISTANCE 563.951

RL 148.75 LAL .(30 LOt. 173.24 VL 25.600 GAL 8.04 AZL 91._ H_ _90.75 $_A 117.5A ECC .29776 IN(: 1.6828 Vl 29.955

RP |07.55 LAP 1,57 LOP 103,_ VP ._,590 GAP |6,64 A2"P gO,80 T_... 160,03 TAP 90,7? RCA 82,54 APO |52.54 V2 35.235

RC L:_6.313 GL -7.62 GP °11.73 ZAL 56.38 ZAP 168.17 {TS_66,58 2_ |33.58 ETE 191.06 ZAC J62.96 ETC I3.32 CLP 178.67

PLANIET(XENTR|C CONIC

C3 31.515 VIII. 5.614 OLA I3._4 RAL J|7.76 RAO 6568.3 _L JZ.365 PTH 2.23 VHP I0.8|8 0PA I2.59 RAP 103.41 ECC 1.5187
LNCH A2'HTH LNCH TZNE L-I TIN| IN| LAT IN| LONG ZNJ RT ASC IN| A214TH ZNJ T|N_ PO CST T|M |NJ 2 LAT IN| 2 LONG

90.00 6 2 54 2750.23 -27.97 78.2113 352.|0 94.62 6 48 4_ 2|50.2 -27.04 69.66

90.00 21 27 29 4346.18 10.97 19|.54 344.73 63.73 22 43 J5 3946.2 7.35 184.73

I00,00 7 31 9 Z4_5,_4 -_J,38 57,|2 3_|,_ 95,7? 8 |Z 15 1865,6 -2B.27 48.49
100.00 22 41 55 4306.00 12.23 |13.23 _44.07 6_.51 23 53 41 3706.0 8.46 166.48

110.00 B 54 55 2203.53 -33.|3 36.65 35J.39 98.96 9 31 39 1603.5 -31.53 27.79
J10.OO 23 34 _ 4J.40.87 |5.33 J58.8J _42.|8 59.16 24 43 40 3540.9 I1.33 152.23

OIFFERENTZAL CORI_CTION5 NID-COURSiE [_ECUTION ACCURACY ORBIT D£TERt41NAT|ON ACCURAC_

7D£o1.3290 TRA 3.6787 TC3-3.I334 8AU |.3_07 SGT 5393.9 _ 4_.8 SG3 I02.9 ST 1786.I SR 34|.7 55 458.4
ROE .3266 RRA .2383 RC3 -.0_3 FAU .0|_29 RRT .3754 _ .3544 RTF .926_ CRT -.5983 CRS .5959 CST -.9993

rO£ -.564| FRA 1.0|7| FC3 -.3376 8SP 175|8 _ 54|0.9 _3 .0052 RI3 .9262 LSk 1855.4 NSA 272.1 SSA 16.0

_3E i .3686 _RA 3.6_64 BC3 3.1347 FSP -343 .%1 5396.3 S_2 397.2 THA I .72 ELI 1798.0 £L2 272.0 ALF 173.32

LAUNCH DATE MAR 14 1969 FLIGHT TIME 194.00 ARRIVAL DATE 5£P 24 1969

HELIOCENTRIC CONIC 0ISTANC[ 568.797

RL 148.75 LAL .DO LQ.. 173.24 VL 25.553 GAL 9.03 ATL 91.91HCA 293.9_ 5.qA 117.29 _CC .3079_ INC 1.905_ VJ 29.9_5

RP 107.53 LAP 1.74 LOP 107.24 VP 36.563 GAP 17.31 AZP 90.77 TAL 158.38 TAP 92.36 RCA BI.IB APO 153.40 V2 _5.240

RC L_7.904 GL -8.08 GP -11.56 7AL 53.60 _AP 16_.25 ETS 262.58 Z_E 133.62 ETE 190.87 ZAC 160.55 ETC 13.04 CLP 177.89

PLANETOC[NTRIC CONIC

C3 35.615 VHL 5.968 OLA 12._3 RAL 120.50 RAO 6_68.4 VEL 12.5_9 PTH 2._7 VHP 11.208 DPA 12.67 RAP 105.8_ ECC 1.5861

LNCH AZMTH LN_H TIN[ L-I T_NE ZNJ LAT INJ LONG |NJ RT A_ ]NJ AZI,ITH INJ TII4£ PC) CST TIM INJ 2 LAT _NJ 2 LONG

90.00 6 _2 28 2746.73 -27.95 77.95 356.74 94.74 7 8 15 _146.7 -27.00 69.4!

_O.OO 21 29 47 4611.36 12.90 195.35 349.39 64.57 22 46 38 4011.4 9.38 IB_.45
100.(30 7 50 4 2464.21 -29.37 57.02 356.59 95.85 8 31 8 1864.2 -28.25 48.39

100.00 22 44 52 4369.11 14.19 176.g0 348.74 63.41 23 57 41 3769.1 10.50 170.05

JJO.DD 9 J2 _ 22136.46 -33.36 36.87 356.02 98.83 9 49 J3 1606.5 _3J.5_ 28.00

110.00 23 38 59 4199.62 17.55 162.I7 346.87 60.|8 24 48 59 3599.6 13.45 155.45
OIFFER1ENTIAL CORR[CTION5 MIO°COURS[ [X_CUTION ACCURACY ORBIT DETERt4INATION ACCURACY

TO£-1.5372 TRA 4.0919 TC3-2.7400 BAU 1._O51 5GT 5388ol _ 417.1 _3 |00,9 ST 19OB.4 SR 3_}.1 55 4_0.7

ROE .3383 RRA .2_O6 RC3 o.0743 FAU .01118 RRT .3551 RRF .3374 RTF .93_ CRT -.6135 CRS .6093 CST -.9995

FOE -.3982 FRA 1.0741 FC3 -.27|8 8SP 17563 S_ 5404,2 R_ °0040 Rj3 .9320 LSA 1978.7 MSA 261.7 SSX 15.0

BO_ 1.5739 _RA 4.O995 8C3 2.7410 FSP -337 ._1 53_.2 ,_a2 389.6 THA I .59 ELl J919.5 EL_ 261 .5 ALF 173.77

LAUNCH DATE MAR I4 1969 FLIGHT TIE 196,00 ARRIVAL DATE 5_P 26 1969

I-_LIOCENTRIC CONIC

RL 148.75 LAL .[X_ LOL 173.24 VL

RP 107.52 LAP 1.90 LOP 110.48 VP

RC 209.470 GL -8.48 GP -11.38 ZAL

PLANETOC_NTRIC _ONI(
C3 40.4_3 VHL 6,363

LN_PI ATHTH LN_H TII4_

90.00 6 40 27

90.00 21 32 2

100.00 8 7 29

100.00 _ 4? 41
110.00 9 28 36

!|0.00 23 43 3

DIFFERENTIAL CORR_CT|ON$

T02-1.7564 TRA 4.5_O4 TC3-2.3718 8AU 1.2841

ROE .3514 RRA .26|1 RE3 °.0599 FAU .OJ_D8
FOE -.4327 FRA 1.1348 FC3 -.2156 _P 17597

BOE 1.7912 _RA 4.5379 8C3 2.3726 FSP ,-332

OZSTANCE 373.493

25.507 GAL 10.10 AZL 9'Z.|4 HCA 297.22 S,NA

36.535 GAP 18.03 AZP g0.98 TAL 156.77 TAP

5|.04 ZkP J68._5 ETS 258.46 ZAI_ 133.65 ETE

117.05 ECC .31910 IN(: Z.1405 Vl _9.955

93.99 RCA 79.70 APO 154.40 V2 35.246

190.68 _AC 158.!7 ETC |2._2 CLP 177.0_

DLA 11.29 RAL 123.03 RA0 6568.6 EL 12.722 PTH 2.31 VHP 11.638 OPA 12.68 RAP 108.34 ECC 1.6662
L°| TIN| |NJ LAT ZNJ LONG |NJ RT AS_ ZNJ _2_ATH ZNJ TIM_ PO CST TIM IN| 2 LAT IN| 2 LONG

2747.36 -27.95 78.01 1.31 94.71 7 26 15 2147.6 -_7.01 69.47

4675.27 14.74 199.|5 354.01 65.55 22 49 57 4075.3 11.32 192.14

2466.87 °29.39 57.2I |.16 95.73 8 48 36 1866.9 -28.29 48.58

443|.18 16.05 180.57 353.38 64.44 _4 | 33 _31.2 12.47 173.60
2_13.03 -33._ 37.37 .60 98,55 10 5 29 1613.0 -31.69 2_.4_

4237._0 19.49 165.57 351._3 61.34 24 54 I 3657.8 15.51 158.70

MIDoC_UR_ EXECUTION ACCURACY ORBIT O_TERMINATION ACCURACY
S_T 5_77.6 _ 404.3 SG3 99.0 ST 2'016.8 SR 324.6 55 50_.4

RRT .3343 RRF .3183 RTF .9379 CRT -.627_ CRS .6217 CST -.9996

SC_ 5392.8 R'Z3 .00_3 R13 .9379 LSk 2088.5 MSA 251.7 SSA 14.0

5411 5379.3 SC,2 380.9 THA 1.45 £L1 2027.2 EL2 251.5 ALF 174.15
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JPL TM 33-99 EAPTH--VENUS TRAJECTORIES (VOL 4. 1968-69 p

LAUNCH CATE MAR 14 1969 FLIGHT TIME 198.00 4RRIVAL GATE SEP 28 19_9

HELI(XENTRIC CONIC

RL 148.75 LAL .00

RP 107.50 LAP ?.06

RC 211,012 GL -8,_0

PLANE TC_ENTRIC CONIC

C3 46.267 VHL 6.1"KO?

LNCH AZMTH LNCH TIME

541.OO 6 56 55

90.00 21 34 13

I00.00 8 23 27

I00.00 22 50 23

110,00 9 43 27

110.00 _3 46 52

CISTANEE 578.009

LOL 173.24 VL 25.462 GAL 11.24 A?L 92.39 HCA 300.46 SMA 116.81 ECC .33152 INC 2.3893 vl 29.955

LOP 113.71 VP 36.508 GAP 18.83 AZP 91.2J TAL 155.23 TAP .95.69 RCA 78.09 APO 155.53 V2 35.250

GP -11.22 7AL 48.66 IAP 168.18 ETS 254.26 7AE 133.63 ETE 190.50 ZAC 155.80 ETC 12.64 CLP 176.25

CLA 10.42 RAL 125.37 RAC 65_,7 VEL 12.947 PTH 2.36 VHP 12.114 CPA 12.65

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH JNJ TIME PC) CST TIM

2752.38 -27.98 7B.36 5.81 94.54 7 42 48 2157,4

4737.71 16.46 L:_2._2 358.60 66.63 22 53 11 4137.7

2473.32 -29.43 57,69 5.66 95.48 9 4 40 1873.3

4492.00 17.79 184.24 357.98 65.58 24 5 15 3892,0

2222.96 °33.32 38.|3 5.12 98.11 |0 ?0 30 1623,0

4315,12 _1.32 169,00 356.16 62.62 24 58 47 3715.1

CIFFERENTIAL CCJ_RE(TIONS

TOE-I.9827 TRA 5.0018 TC3-2.0277 BAU 1.2545

ROE .3663 RRA .2696 RC3 -,0469 FAU ,00892

FCE -.4666 FR4 1.?010 FC3 -,1670 BSP 17510

BOE 2.0163 BRA 5.0090 BC3 2.0282 FSP : -324

MIC-COURSE EXECUTION ACCURACY

SG7 5361.9 S(,R 390.7 SG3 97,1

RRT ,3102 RRF .2976 RTF .9437

SGO 5376.1 R23 .D036 R13 .9437

5G1 5363.3 ,5(,2 371.3 THA 1.30

RAP 110.78 ECC 1.7614

INJ 2 LAT INJ 2 LONG

-27.06 69.81

13.16 195.80

-28.36 49.05

14.35 177.14

-31.84 29.2?

17,48 161.98

C_OIT OETERMINATION ACCURACY

ST 2109.0 5R 316.3 SS 523.1

CRT -.6390 CRS .6321 CST -.9996

LSA 2182.3 MSA 242.4 SSA 13.2

ELI 2118.8 EL2 24_,2 ALF 174.45

LAUNCH OATE MAR 14 1969 FLIGHT TIME 200.00 ARRIVAL GATE SEP 30 1969

HEL|(XENTRIC CONIC

RL 148.75 LAL ,00

RP 107.49 LAP 2.21

RC 212.528 GL -9.07

PLAN(_TC_ENTRIC CONIC

C3 53,15_ VHL 7.291

LNCH AZHTH LNCH TIME

90.00 7 11 56

9O.O0 21 36

100,00 8 38 1

IO0.O0 22 58 57

110.00 9 57 I

-110.OO 23 50 25

OlSTAN(£ .582._07

LCL 173._4 VL _5_4i_ _AL 12_4_ A_L 92.66,_'_CA 303.70 5HA 116.58 ECC .34530

LOP 116.97 VP 36.481 GAP 19,7_ AZP 91.47 TAL 153.75 TAP 97.45 RCA 76.33

GP -11.07 7AL 46.48 ZAP 168,0_ ETS 249,99 ZAE 133.59 ETE 190.31 7AC 153,47

OLA 9.63 RAL 127.52 RA0 65_.9 WEL 13.210 PTH 2.41 VHP |2,642 CPA 12.56

L-I TI'_W_ INJ LAT INJ LONG |Nj RT ASC INJ A2'MTH |NJ TIME PO CST TIM

2760.83 -28.02 78.97 10.2_ 94,23 7 57 57 2160.8

4798.48 18.07 206.66 3,12 67.82 22 56 19 4198.5

_4_3._2 -29.49 58,4_ i0.09 95.10 9 19 24 1883.2

4551,32 19.43 187.89 _.52 Co6.82 24 8 48 3951.3

2_35.97 -33.44 39,J3 9.57 97.53 I0 34 17 J636,0

4371.34 23.04 I72.46 .75 64.0_ 25 3 17 3771.3

OIFFERENTIAL CORFECTION5 MIO-COI_SE EXECUTION ACCURACY

TOE-2.2269 TRA 5.4991 TC3-1.7171 BAU J,22135 SGT 534_,8 S_ 375,9 S(.3 95,3

ROE .3_27 RRA ._751 RE3 -.D358 FAU .0078_ RRT .28|5 RRF .27_ RTF .9497

rOE -.503! FRA 1'2706 F(3 -.12_74 BSP 17546 ,_ 5356.0 R23 .O0_kq RJ3 .9497

_OE 2.2595 8RA 5,5060 BC3 1.7175 FSP _3J9 SG| 5343.8 S.G2 360.6 THA 1.14

INC ?,6553 Vl 29.955

APO 156.84 V2 35.254

ETC 12.50 CLP 175.39

RAP 1J3.18 ECC 1.8748

INJ 2 LAT INJ 2 LONG

-27.14 70.42

14.90 199.42

-28.47 49.76

16,12 18_.66

-32.04 30.18

19.36 165.26

ORBIT DETERMINATION ACCURACY

ST 2190.3 SR 307.9 SS 544.7

CRT -,05_t CRS .6443 CST -.9997

LSA 2266.0 MSA 232.7 SSA 12.4

ELI 2199.6 EL_ 232,4 ALF 174.70

LAUNCH GATE MAR 14 1969 FLIGHT TIME 202.00 ARRIVAL GATE OCT 2 1969

HELIOCENTRIC CONIC CISTANCE 586.339

RL 14_.75 LAL .DO LOL 173.24 VL 25.375 GAL 13.82 AZL 92.94 HCA 306.94 5HA

RP 107.48 LAP 2.35 LOP 120.21 VP 36.455 GAP 20.7fl A?P 91.77 TAL 152.35 TAP

RC 214,018 6L -9.29 GP -10.93 7AL 44.49 ZAP 167.78 ETS 245.71 7AE.J33.49 ETE

PLANE TOCENTRIC CONIC -"

C3 61.384 VHL 7.835 CLA 8.90 RAL 129.48 RAG 6569.I VEL 13.518 PTH 2.47 VHP

LNCH AZHTH LNCH TIME L-I TIME _NJ LAT

90.00 7 25 32 2772.57 -28.08

90.00 21 38 22 4857.34 19.54

100,00 8 51 13 2496,23 -_9.57

10{3,OO 22 55 23 4C--,O_.92 20.93

110.00 I0 9 21 2251.74 -33.58

liD.D0 23 53 44 4426,17 24.63

01FFERIENTIAL CORRECTIONS

TOE-2.4846 TRA 6,O331 TC3-1.4341BAU 1,1771

RCE .4OLD RRA .2773 RE3 -.0263 FAU .00668

F_E -.5409 FRA 1.3464 RE3 -,0942 BSP 1754_

BCE 2.5168 BRA 6.0395 Be3 1.4344 F,_ -313

116.36 ECC .36065 INC 2.9422 VI 29.955

99.29 RC_ 74.40 _PO 158,33 v2 35.256

190.12 l_C 151.18 ETC 12.38 CLP 174.49

13.232 OPA 12.43 RAP 115.54 ECC 2.0102

INJ LONG INJ RT ASC INJ A/MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.83 14.54 93,_1 8 11 45 2172.6 -27.26 71 .26

210.35 7,57 69.09 22 59 ?O 4257.3 16.52 202,98

59.38 14,41 94.60 9 32 49 1896.2 -28.62 50.70

191.51 6,99 68.15 24 12 11 4008.9 17.78 184.13

40.34 13,94 96.82 10 46 52 1651.7 -32,27 31,35

175.9"2 5.27 65.51 25 7 31 3826.2 21.J2 168.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5319.3 _ 360.3 5G3 93.5 ST 2258.5 SR 299,7 5S 566.9

RRT ._485 RRF .24_7 RTF .9555 CRT -,6653 CRS .6568 CST -.9997

•_T,B 5331,5 I;_3 ,0043 RI3 .9555 CS_ 2337,1 MSA 223.1 SSA 11,7

SGI 53L;_O.0 SG2 349.0 THA .97 ELI 2267.4 EL2 222,8 ALF 174,91

LAUNCH GATE MAR 14 1969 FLIGHT TIME 204.(]0 ARRIVAL CATE OCT 4 1969

HELIOCENTRIC CONIC

RL 148,75 LAL .0(3

RP 107.48 LAP 2.49

RE 215.482 GL -9.46

PLANETOCENTRIC CONIC

C3 71.260 VHL 8.442

LNCH AZMTH LN_H TIME

90,00 7 37 46

90,00 21 40 19

I(30.O0 9 3 6

100.00 22 57 40

110.00 IO L_O 27

JlO.O0 O O 44

01STANCE 590.046

LOL J73.24 VL 25.334 GAL 15.28 AZL 93.25 H(A 310.18 SMA 116.15 ECC .37780 INC 3.2546 Vl 29.995

LOP 1E3.46 VP 3_.428 GAP 21,80 AZP 9_.10 TAL J51.05 TAP 101.2_ RCA 72,27 APO 160.03 V2 35.259

GP -10,80 ZAL 42.6_ ZAP 167.44 ETS 241.44 7AE 133.35 ETE 189,93 7AC 148.93 ETC 12.29 CLP 173,54

OLA 8.25 RAL 131._6 RAO 6569,4 VEL 13.878 PTH 2.53 VMP 13.893 OPA 12,25 R_P 117.84 ECC 2.1728

L-I TIME INJ LAT INJ LONG INJ RT AE INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2787._4 -28,14 _O.89 18.73 93.28 8 24 13 2187.2 -27.39 72.31

4914.03 L_.87 213,98 11,91 70.42 23 2 13 4314.0 18.02 206.47

2512.01 -29.65 60.54 18.6_ 93.99 9 44 58 191_.O -28.78 51.85

4664.49 2_.29 195.07 11.36 69,55 24 15 25 4064.5 19.31 187.55

2269.95 -33.72 41.75 18.;20 96.00 10 58 17 1669.9 -32,5_ 32.72

4479.31 26.09 179.37 9.71 67.08 ! 15 24 3879.3 22.75 17!,80

CR_IT DETERMINATION ACCURACY

ST 2314.5 SR 291.6 SS 590.2

CRT -.6792 CRS .6699 CST -.9997

LSA 2396.8 MSA 213.5 SSA 11.0

ELI 2323.0 EL_ 213.2 ALF 175.07

DIFFERENT!AL CCRRECTIONS

TOE-2.7583 TRA 6.6078 TC3-I.1784 BAU 1.1228

ROE .4214 RRA .2755 RC3 -,0183 FAU ,00548

FOE_-,5806 FRA 1,4291 rE3 .0666 BSP 17528

BOE 2.7903 BR_ 6.6136 BC3 1.1786 FSP -308

MI0-COURSE EXECUTION ACCURACY

SG7 5_91.6 5GR 344,2 SG3 91.8

RRT .2_99 RRF .2077 RTF .9612

•%B 5302.8 R"d3 ,0052 R13 .9612

5G1 529_.1 S_ 336.5 THA .79

?26O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69,

LAUNCH CATE MAR 14 1969 FLIGHT TIME 206.0{1 ARRIVAL GATE L-,CT 6 1_69

HEL IOCEN TRIC CONIC

RL 148.7S LAL .00

RP 107.47 LAP 2.61

RE 216.920 GL -9.59

PLANE TOCENTRIC CONIC

C) 83.174 VHL 9.120 CLA

LNCH AZMTH LNCH TIME L-I TIN? INJ LAT INJ LCNG INJ RT AS( INJ AZMTH INJ TIME

90.00 7 48 37 ?804,48 -28,L_ 82,15 ?2,78 92,65 8 35 _2

90.00 21 4? 10 4968.25 2?.07 217.5{3 16.15 71,79 73 4 58

100.00 9 13 39 2550,22 -29,73 61,89 22,69 93,79 9 55 50

100.00 ?2 59 49 4717,74 23.52 198,55 15,60 71,00 ?4 18 27

llO.O0 10 30 20 Z?90.?B -33,85 43.32 22,34 95.08 lI 8 30

llO.OO 0 3 34 4530.45 27.40 18?.77 14.03 60.71 I 19 5

OIFFERENTIAL CORRECTIONS HIE-COURSE EXECUTION ACCURACY

TDE-3.0457 TRA 7,7376 TC3 -,9467 BAU 1,0577 SGT 5259,7 SGR 327,7 SG3 90.1

ROE .4442 RRA .2687 RC3 -.Oil9 FAU .00414 RRT .1651 RRF .1665 RTF .9666

FDE -.6218 FRA I .5208 FC3 -.0480 BSP 17396 SC_ 5269.9 R23 .0064 RI3 .9666

BOE 3,0779 BRA 7,2376 BE3 ,9A67 rSP -301 S_I 5260,0 ._Ts2 323.? THA ,59

LAUNCH GATE MAR 14 1969

CISTANCE 593,350

LOL 173.24 VL 75,2_5 GAL 16,89 AZL 93,6_,HCA 3i3,42 ._4A 115,95 ECC .59703_INC 3,59_5 Vl 79.955

LG o 126.71 VP 36.402 GAP 23.03 AZP 92.A7 TAL 149.87 TAP 103.28 RCA 69.91 APO 161.9d v2 35.2_n

GP -10,67 ZAL 41,06 ZAP 167,00 ETS 237,22 7AE 133,15 ETE 189,73 ZAC 146,74 ETC 12.22 ELP 172.53

7.67 RAL 137.85 RA0 6569.6 VEL 14.301 PTH 2.60 VHP 14.637 OPA 12.04 RAP 170.09 ECC 2.368_

PO CS_ TIM INJ 2 LAT INJ Z LONG

22(]4.5 -27.54 73.55

4368.? |9.38 209,_6

1930.? -28.96 53.17

4117.7 70.71 190.89

1690.3 -32,78 34.25

39}0.4 ZA.?5 175.01

ORBIT DETERMINATION ACCURACY

ST 2357,1 SR 283,7 SS 614.7

CRT -,6933 CRS .6333 CST -.999_

LSA 2443.8 MSA 204.1 SSA 10,4

ELI 2365,3 EL? 203,7 ALF 175.19

FLIGHT TIME _08.00 ARRIVAL GATE OCT 8 1969

HELIOCENTRIC CONIC

RL 148,75 LAL ,00

RP 107.47 LAP ?,73

RE 218.330 GL -9.68

PLAMETOCENTRIC CONIC

C3 97,639 VHL 9,881
LNCH ATMTH LNCH TIME

90,00 7 58 7

90.00 Zl 43 55

IOO,OO 9 27 5A

1(30.00 ?3 I SO

llO.O0 lO 38 59

110.00 0 6 9

CIFFERENTIAL CORRECTIONS

TDE-3,3594 TRA 7,9039 TC3 -.7424 BAU ,9692
ROE ,4698 Rf_A .7559 RE3 -.0070 FAU .OO271

FDE -.6673 FRA 1.6209 FC3 -.0240 BSP 17383

B0E 3,3971BRA 7,9081BC3 .7425 FSP -2_

DISTANCE 596.149

LOt. 173.74 VL ?5.258 GAL 18,66 AZL 93.98 t4CA 316.65 SMA 115.76 ECC .41865 INC 3.9817

LOP 129.96 VP _.377 GAP 24,43 A5'P 92.90 TAL 148.82 TAP 10_.47 RCA 67.29 APO 164.??
GP -10.56 ZAL 39.63 ZAP 166.44 ETS 233.06 ?AE 132.87 ETE 189.51ZAC 144.62 ETC 12.16

DLA 7.17 RAL 1_4.26 RA0 6569.9 VEL 14.798 PTH 2.67 VHP 15.4@,0 OPA II.BO RAP 122.26
L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ A5'NTH INJ TIME PC) (ST TIN INJ ? LAT

2824,01 -78,26 83,58 26,67 91,93 8 45 11 ?2?4.0 -77.69

5019,63 23,12 ?20.gO 20.18 73.J8 23 7 35 4419.6 ?0.60
?550,57 -29,80 63,40 26,60 92,49 10 5 24 1950,6 -79,13

4768.29 ?4.60 201.92 19.68 72.45 24 ?| 18 4168.3 21.96

7312.44 -33.97 45,04 26.32 94.07 II 17 32 1712.4 -33.03

4579.19 28.56 186.08 18,19 70.36 ! 22 28 3979.2 ?5.61

MIOoCOURSE EX£CUTION ACCURACY

SGT 5223.4 EwT,R 311.1 SG3 88.5

RRT .|llO RRF ,1158 RTF .9717

,SGB 5232,7 R23 ,0076 RI3 ,9717

.TW;I5223.6 SG2 309.1 THA .38

Vl 29.955

v2 35.261

CLP 171.45

ECC 2.6069

INJ 2 LONG

74.96

713.14

54.66

194.11

35,92

178,14

ORBIT DETERMINATION ACCURACY

ST 2391.0 &R 276.1 SS 6A2.0

CRT -,7097 CR5 .6991CST -.9998

LSA 2483.4 MSA 194.3 SSA 9.8

ELI ?399.0 EL? 193.9 ALF 175.2H

LAUNCH DATE MAR 14 1969

HELIOCENTRIC CONIC

RL 1A8,75 LAL .00 LO¢. 173,24 VL

RP 107.47 LAP 2.84 LOP 133,?! VP

RE 219.714 GL -9.74 GP -10.45 ZAL

PLANE TC_ENTRIC CONIC

C3 115.329 VHL 10.739

LNCH AZNTH LNCH TIME

9O.O0 S 6 17

9O.O0 21 45 33

1OO.OO 9 30 46

100.00 23 3 40

110.00 IO 46 23

110.00 0 8 29

DIFFERENTIAL CORRECTIONS

TDE-3.6952 TRA 8,6353 TC3 -.5606 BAU .8644

ROE .4987 RRA .2556 RC3 -.0034 FAU .(30107

FOE -.7164 FRA 1.7372 FC3 -.O080 BSP 17331

BDE 3.7_87 BRA 8.63_6 BE3 .5606 FSP -291

LAUNCH DATE MAR 14 1969

FLIGHT TIME ZIO.OO ARRIVAL DATE OCT IO 1969

DISTANCE 598.312

25.2?2 GAL ?0.63 AZL 94.41HCA 319._9 SMA 115.5_ ECC .44307 INC 4.4177 Vl 29.955

36.352 GAP 76.01 AlP 93,38 TAL 147.95 TAP 107.83 RCA 64.37 APO 166.78 v2 35.260

38,39 ZAP 165,77 ETS ?28,99 ZAE 137,50 ETE 189.28 ZAC 142,58 ETC 17,13 CLP 170,29

DLA 6,76 RAL 135.48 RAG 6570,? VEL 15,384 PTH 2,75 VHP 16,438 OPA 11.54 RAP I?A,34 ECC 2,_9_0

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

Z845.54 -78.30 _5.|5 }0.36 91.15 8 53 38 2245.5 -27.84 76.52

5067.76 24.03 224.13 ?4.03 7A.56 23 10 I 4467.8 21.68 216.25

?572,78 -79,85 65,05 30,32 91.63 I0 13 39 1972,8 -?9,31 56.29

4815,74 25,53 ?05,14 Z3.56 73,90 ?4 ?3 56 4215.7 23,08 197,20

2336.15 -34.07 46.88 30.|? 92,98 II 25 19 1736.1 -33.28 37.73

46Z5.14 29,57 I89.28 22.17 72,01 I 25 34 4025.1 26.82 181,17
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 5182.7 S_R 294.8 ,_.3 86.9 ST ?4) 3.5 SR 268.8 SS 677._

RRT .0469 R'RF" .0547 RTF .9764 CRY -.727? CRS .7161 CST -.9998

SG8 5191.1 R'Z3 .0089 RI3 .9764 LSA 2=15.0 MSA 184.5 SSA 9.1

SGI 5187,7 SG2 _94.4 THA .15 ELl _421.5 EL2 183.9 ALF 175,34

FLIGHT TIME 212.00

DISTANCE 599.667

?2,84 AZL 94.91 HCA 323.17 S_4A
HELIC(:ENTRIC CONIC

RL 14_ .75 LAL .00 LOL 173.74 VL _5.190 GAL

RP 107.47 LAP 2.94 LOP 136.46 VP 36.3?9 GAP 27.82 AZP 93.93 TAL I47.78 TAP

RC 221.070 GL -9.76 GP -10.34 ZAL 37.36 ?AP 164.96 ETS 225,01 ZAE I32.03 ETE

PLANETO_ENTRIC CONIC

C3 137.143 VHL II,7Jl DLA 6,4_ RAL 136.50 RAO 6570,5 VEL 16.077 PTH 2.83 VHP

LNC_ AZMTH LN(H TIME L-I TIME INJ LAT

90.00 8 I? SO 2868.85 -?8.32

90.00 _! 47 4 5117.17 24._(]

IO{1.OO 9 37 13 Z596.64 -79.89

100.00 23 5 21 4859.62 ?6.32
110.OO IO 52 28 7361.19 -34.14

110.O0 0 IO 37 4667.84 30.43

DIFFERENTIAL CORRECTIONS

TOE-4,057_ TRA 9,4339 TC3 -,3999 8AU ,7333
RCE .5317 RRA .2063 RE3 -.00II FAU-.00087

FDE -.7701 FRA 1.8569 FC3 .0(]55 8SP 17267

BOE 4.0919 BRA 9.436? BC3 .3999 FSP -?87

ARKIVAL CATE C',CT 1_ 1969

115.41 ECC .47071 INC 4.9063 v| 29.955

110.40 RCA 61.09 APO 169.74 v2 35.260

J89,0_ ZAC 140.64 ETC I?,11CLP 169,02

17,535 DPA 11.27 RAP 126._1 ECC 3.7570

INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

86.86 33.82 90.29 9 0 38 2268.9 -?7.98 78.21

Z_7,16 27.62 75,88 23 1_ 16 4517,2 ??.62 719.17

66.8_ 33.81 9(3,70 10 _O 30 1996.6 -29,47 50.04

208.16 27.18 75._0 24 26 _I 4259.6 24.05 ?O0.IO

48.83 33.70 91,83 I1 31 49 1761.? -33.5L 39.65

192.31 ?5.89 73.61 I 28 ?[3 4067.8 27.88 184.04

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5137.3 S_ ?79.5 SG3 85.4 ST 2425,4 S_ 261.9 SS 706.1

RRT -,0294 RRF -.0188 RTF .9807 CRT -.7460 CRS .7345 CST -.999_

S(,8 5144.8 R_3 -.0101 R13 -.9807 LSA 2533,6 MSA 174 .6 SSA 8.5

SGJ 5137.3 SG? 279.2 THA 179.91 ELI 2433.3 EL2 175.9 ALF 175.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 4. 1968-69

LAUNCH CATE NAR I4 1969 FLIGHT TJM_ 2|4°00 ARRIVAL CAT? L-_CT |4 J969

HELIC_ENTRIC CONIC OISTANC£ $99.986

RL ]48.75 LAL .O0 LO. i73.24 VL 25.160 GAL 25,34 AZL 95.48 HCA 326.35 SMA 115.26 ECC .502li IN{ 5.1802 VI 29.955

RP I07.48 LAP 3.03 LOP 139.71 VP 36.306 GAP 29.91 AZP 94.57 TAL 146.87 TAP 113.22 RCA 57.39 APO 17).14 V2 }5.258

RE 222.400 GL -9.75 GP -10.23 ZAL 36.54 ZAP 163.99 £TS 221.14 ZA£ 1]] .4Z ETE 188.74 ZaC ]38.8] ETC 12.11 CLP |67.62

PLAN(_TC_ENTRIC CONIC

C3 164,287 VHL 12.8|7 CLA 6.|B RAL 137,30 RAO 6570.B VEL 16.900 PTH 2.9J VHP 18.799 0PA JJ.OO RAP 128.14 ECE 3.7037

LNCH ATMTH LN_H TIME L-I TIME INJ LAT INJ LCING INJ RT ASC INJ A5'MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

90.00 8 17 52 2893.82 -28.31 88.6_ 37.02 89.38 9 6 6 2293.8 -28.10 80.02

90.00 2l 48 26 5152.31 25.44 229.93 30.89 77.15 23 ]4 18 4552.3 23.42 221.84

100.00 9 42 9 2621.99 -29.89 68.71 57.03 89.70 10 Z5 51 2022.0 -29.61 59,91

100.00 23 6 50 4899.37 26.98 210.93 30.49 76.62 24 28 30 4299.4 24.87 202.76

]10.00 10 57 7 2387.39 -34.|8 50._ 37,0_ 90.62 II 36 54 1787.4 -33.71 4].67

110.00 0 12 18 4706.74 31.14 I95.I1 29.]O 75.J3 I 30 45 4106.7 28.78 186.70

CIFFERENTIAL CCRRI_CTION5 NI0-COl_Si_ EXECUHON ACCURACY ORBIT OETERMINATION ACCURACY

TCE-4.4437 TR410.3126 TC3 -.2579 BAU .5664 SGT 5087.5 5Gq 265.4 SG3 84.0 ST 2425.1 SR 255.7 55 744 .O

ROE .5698 RRA .1658 RE3 .0(301 FAU-.O0326 RRT -.|187 RRF -.|059 RTF .9845 CRT -,7658 CRS .7540 CST -.9998

FCE -.8285 FRA 1.9980 FC3 .0172 BSP 17074 Sr.,B 5094.4 RZ] -.0114 R|3 -.9845 LSA 2544.2 MSA 164.8 SSA 8.0
_CE 4.4800 _A10.3139 B(3 .2579 FSP -_8| _l _87.6 5(;_ _63,5 THA 179.64 ELI 2433.0 ELZ 16_.9 ALF 175.36

LAUNCH 04TE MAR 14 1969 FLIGht TIME _16.00 ARRIVAL DATE OCT ]6 I969

PELIC(ENTRIC CONIC DISTAINS? 398.9153

RL 148.75 LAL ._ LOL 173.24 VL 25.234 GAL _.18 AZL 9_._6 P_A 329.58 SMA 1J5.13 ECC .53782 INC 6.1603 V1
RP 107.49 LAP LIJ LOP |42.96 VP 36.286 GAP 32.34 A5P 95.32 TAL I46.77 TAP |J6.35 RCA 53.21 APO 177.05 VZ

RC 223.702 GL -9.72 CP _10.12 ZAL 35.97 ZAP J622.84 ET5 217.38 ZAE I30.66 ETE 188.42 Z_( 13T, j7 _T( 12.13 CLP

PLANE TOCENTRIC CONIC

C3 198.391 VHL 14.085 OLA 6.05 RAL I37,86 RAO 6571.1 EL IL880 PTH ],O0 VHP 2Oo263 DPA 10.75 RAP i29.82 EC( 4.2650

LNCH ATMTH LNCH TIME L-J TINE ]NJ LAT ZNJ LONG INJ R7 A_C INJ AZMTH INJ T|ME PO CST TIN [NJ 2 LAT INJ 2 LONG

90.00 8 21 10 2920.4! -28.28 90.63 39.90 88.40 9 9 50 23_0.4 -28.20 81.96
90,OO 21 49 39 5187.53 25.93 252,38 33.80 78.26 23 16 6 4587.5 _4.O7 224._1

1(30.OO 9 45 23 2648.80 -29.86 70,70 39.95 88.65 IO _9 31 2048.8 -29.73 61.90

100,00 23 8 7 4934.38 27.51 213.40 33.4_ 77.82 24 30 21 4334.4 25.55 205.14

JlO.OO 1! 0 Jl 24|4.67 -_4.|8 53.0I 40.04 89J6 II 40 _6 |814.7 -33.89 43.78

110,O0 0 13 44 4741.26 31.71 197.64 _.3_ 76.52 | 32 45 4141.3 29.54 189.1!

CIFFERENTIAL CORRECTIONS NIO-ODURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-4.867! TRA]I._683 TC3 -.I357 8AU ,3598 SGT _O3I,_ _ _53.9 ,5_} 8_,7 ST 2415.0 SR 250.2 SS 787.7

ROE ,6|41 RRA .1_|5 R¢5 .OO02 FAU-.O06J7 RRT -.2_27 RRg 7._84 RTF .9879 (RT -.7873 CRS .7755 CST -.9998
FOE -,8947 FRA 2.I560 FC3 .0269 B_P I7005 _ 5037.6 R23 -.01_4 RI3 -.9879 LSA 2547.8 MSA 154.8 SSA 7.4

80E 4.9057 BRAiI.2690 8C3 .|3fl7 FSP -277 $61 5031.5 .$62 24_.5 THA I79.35 ELi 2423.0 EL2 153.8 4LF |75.32

29.955

35.255

166.O6

LAUNCH CATE MAR 14 1969 FLIGHT TIME 21_.00 ARRIVAL _ATE OCT 18 1969

HELIOCENTRIC CONIC 01STANCE 596.Z0|

RL 14H.75 LAL ,OO:LC_ 173.24 VL 2fl.1J3 G_L 3|.44_Z[ _ 96.98 PICA 332.80 SMA lift.02 ECC .57846 INC 6.9846 VI 29.955

RP 107,50 LAP 3,19 LOP |46.22 VP 36.268 GAP 33,17 AZP 96.22 TAL I47.06 TAP 119,86 RCA 48.49 APO 181.36 V2 35.25_

RE 2_4.978 GL -9.65 GP -10,00 Z_L 35.68 Z4P J61,46 ETS 213.7Z ZAE 129.70 ETE 188,06 ?AC |35.71ETC |2,18 CLP 164.31

PLANE TC_ENTRIC CONIC

C3 24].670 VHL 15.546 CLA 6.03 RAL 138.|6 RAD 6571,4 VEL 19.052 PTH 3.08 VHP 21.968 0PA 10.54 R4P |31.3! ECC 4.9773

LNCH A_MTH LNCH TiME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ A5'MTH INJ T|ME PO (ST TIM INJ 2 LAT INJ 2 LONG

9_.00 8 22 2!W3 2948.71 -28,L_ 92.69 42.42 87,37 9 II 39 2348.7 -28.27 84.03

90.00 21 50 40 5217.10 26,35 234.45 36.25 79.23 23 17 37 4617.| 24.59 226.22

100.00 9 46 42 _677.I3 -29.80 72._ 42.50 87.55 10 31 19 2077.| -29,82 64.00

IO(1.00 23 9 9 4963.91 27.92 215.50 35.91 78.85 24 31 53 4_6].9 26.09 207.17
110.OO IJ I 29 2443.08 -34.J3 55._3 4_.70 88,05 II 42 12 |843.l -34.03 45.99

110.00 0 14 47 4770.73 32.16 199.82 _4.90 77,74 | 34 18 4170.7 }(],14 19|.19

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

TOE-5.3_08 TRA|2.3ISO TC3 -.0_00 BAU .0971 5_,T 4968.4 Sr,,R 246.0 S_3 81.4 ST 2391.8 SR 245.6 SS 837.6

ROE .6663 RRA .0400 RC3 -.0007 FAU-.00988 RRT -.3_83 _ -.3236 RTF .9907 CRT -.8094 CRS .7978 CST -.9998

FOE -.9681 FRA _.3354 FC3 .0354 BSP 16880 _:_ 4974.5 1_3 -.0133 R13 -.9007 LSA 2541.9 HSA 145.0 SSA 6.8

802 5.3624 8RA12.3150 8C3 .0_00 FSP -274 ,5(;1 4969.1 SG2 23J .5 THA |79.04 ELI 2400.0 EL2 143.7 ALF 175.23

LAUNCH {)ATE MAR |4 1969 FLIGHT TIME 2L=O.O0 ARRIVAL CATE OCT 2_ 1969

HELIOCENTRIC CONIC

RL !48.75 LAL ,00

RP IO7,51 LAP 3._5

RE _26.227 GL -9.34

PLANETO_NTR_C CONIC

C5 297.126 VHL 17._57

LNOH AZNTH LN_H TIME

90.00 8 21 33

90.00 21 51 29

100.00 9 45 49

IOO.00 23 9 54

110,00 It 0 44

!10.00 O 15 25

OIFF£RENTIAL CORRECTIONS

TOE-5.8031 TRAI3.4_OS

ROE .7282 RRA -.0526

FOE-1.0498 FRA 2.5385

802 5.8486 6RA|3.4506

OlST_KE 591.182

LOt. 173.24 VL 25.097 GAL 35.L=O AZL 9_,O! PICA 336.02 SMA 114.95 EC( .62456 IN( 8.0115 VI 29.955

LOP 149.47 VP _.254 GAP _8,50 AZP 97._3 TAL 147.8_ TAP 123.85 RCA 43.16 APO J86.74 V2 35.248

GP -9.86 ZAL 35.70 ZAP 159.62 ETS ?I0.IB ZAE |_8,50 ETE 187.65 7AC 134,47 ETC 12,24 CLP 162.31

OLA 6.14 RAL |_,I4 RAO 6571,7 VEL ?0.456 PTH 3.|6 VHP 23.963 0PA IO.38 RAP 132.55 ECC 5.8899

L-I TIN? INJ LAT INJ LONG INJ RT A.SC INJ A214TH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG
?978.99 -28,09 94.90 44.3_ 86._7 9 11 12 ?379.0 -28.3I _6,24

5240.14 26.63 236.08 38.18 BO.00 23 18 49 4640.| ?4.98 ?27.80

2707.23 -_9.69 75.03 44,64 86.38 10 30 56 2107.2 -Z9.88 66.23

4987.14 28.21 217.16 37.86 79.68 24 33 l 4387.| 26.50 208.78

2472.78 -34.04 57.54 44.95 86,68 11 41 57 1872.8 -34.13 48.30

4794.36 32.49 201.58 _6.92 78,74 I 35 19 4194.4 }0.60 192.88

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .0598 B_U .2377 SGT 4897.3 S(.,R ?42.8 SG3 80.3 ST 2353.8 SR 242,1 55 894.4

RC3 -.OO24 FAU-.OI468 RRT -,4606 RRF -.4459 RTF ,9930 CRT -.8318 CRS .8205 CST -.999_

FC3 .0428 BSP 16732 S(;6 4903.3 R23 -.0139 R|3 -.993q LSA 2526.0 MSA 135.5 SSA 6.3

8C3 .0598 FSP -271 .5(;1 4898,5 562 2|5.5 THA 178.69 ELl 2362.5 EL2 133.9 ALF 175.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH 0ATE MAR 15 1969 FLIGHT T;14_ 70,00 ARRIVAL (3ATE MAY 74 1969

HIEL IOC[NTR] C CONIC

RL 148.79 LAL .OO

RP 108.77 LAP -.86

RC 76.053 GL -7,87

PLANE TC(ENTRI ( CC_ ! C

C3 74.7_6 VHL 8.64_

LNCH ATMTH LNCPI TINE

90.00 0 16 10

90.00 11 50 19

1OO.00 I 38 42

IO0.O(3 13 12' 29

110.00 7 45 5

110.00 14 22 35

DISTANCE 211.767

LOL 174.24 VL 29.659 GAL -15,69 AZL 90.86 HCA 96,77 SI,IA

LOP ZTI.01 VP 39.342 GAP -1.92 A?P 69.90 TAL 254.Z0 TAP

GP 76.54 ZAL 171 _51 ZAP 73.58 ETS 353,56 ZkE 155.07 £TE

148.71 ECC .27051 INC .8630 Vl 29.947

350.98 RCA 108.49 APO 188.94 v2 34.839

93.00 ZAC 104.11 £TC 157,90 CLP -71.58

CLA -1.75 RAL 3.19 RAO 6569.5 VEL 14.003 PTH Z.55 VHP 5.199 OPA 28.99

L-I TINE INJ LAT INJ LO_ INJ RT AS(: INJ A214TH INJ TIHC PC) CST TIM

2485.67 -25.09 59.41 246.77 103.58 0 59 36 1885.7

5237.91 26.60 235.92 248.30 79.92 13 17 37 4637.9

2225.90 -26.50 39.92 246.38 104.36 2 15 48 1625.9

4972.91 28.03 216.14 248.00 79.17 14 35 21 4372.9

L_IS.10 -30.31 L:_Z.94 245.16 106.61 3 18 43 1418.1

4753.47 31.90 198.54 247.06 77,02 15 41 49 4153.5
(31FFERENTIAL CORRECTIONS

T(3£ -.3712 TRA -.8146 TC3 -.0707 BAU .2303
ROE -.3406 RRA .4411 RE3 .2194 FAU .09290

FDE-1.1717 FRA-1.O346 FC3-1.0761 8SP 1520
BeE .5037 8RA .926,1 8C3 .2305 FSP -537

RAP 7.10 ECC 7.7300

INJ 2 LAT INJ 2 LONG

-22.97 51.38

24.94 227.65

-24.27 31.83

26.25 207.79

-27.74 14.70

29.79 189.97

Q_BIT OETERMINkTION ACCURACY

ST 294.6 SR 242.5 55 361.7

CRT .5777 CRS -.802_ CST -.9467

LSA 496.8 MSA JTJ.0 SSa 19,5

ELI 341.1 £L2 170.9 ALF 35.63

MI0-ECURSE EXECUTION ACCURACY

$6T GO6.0 Sr_ 529.5 $63 184.0

RRT -.4637 RRF -.6464 RTF .6113

SG8 804.8 R23 .1276 R13 -.7259

$6¢.'1 692.0 $G2 410.9 THA 143.13

LAUNCH OATE MAR 15 1969 FLIGHT TIME 72.00 ARRIVAL DATE MAY 26 1969

HELIO(ENTRIC CONIC

RL 148.79 LAL .O0

RP 108.80 LAP -|.O4

RE 78.340 GL -_.54
PLANETOCENTR|C CONIC

C_ 73.124 VHL 8.551
LN(./'4 A2"MTH LI_K_H TIME

9O.OO O 25 55

9O.O0 IJ 48 O

1(30.00 I 44 12

100.00 13 10 25

JJO.OO 7 _0 O

110.(30 14 21 6

0ISTANC£ 216.194

LOL 174.24 VL 29,820 GAL -15.51 AZL 91.05 HEA 99.94 5HA

LOP ZN.I7 VP 39.306 GAP -1.3| 421= 89,82 TAL 253.86 TAP
GP 27.39 ZAL 171.10 2AP 78.20 ET$ 353.71 ZAE 153.71 ETE

148.33 ECC .26745 INC 1.0530 Vt 29.947

353.79 RCA 108.66 APO 188.01 V2 34.831

100.38 ?AC 102,18 £TC 158.66 ELP -76.69

OLA -E.2g RAL 3.62 RAO 6569.4 VEL 13.943 FTH 2.55 VHP 5.087 0PA 28.94

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2'NTH INJ TIME PO CST TIM

2463.72 -24.73 57.90 246.62 IO4.25 1 4 59 1863.7

3249.67 2'6.74 236.76 248.60 80,32 13 15 30 4649.7

2'204.76 -26.14 38.45 246.21 105.03 2 Z0 57 1604.8

49_3.86 28.17 216.92 248.31 79.56 14 33 29 4383.9

1996,79 -29.93 21.57 244,96 107.34 3 23 19 J398.8

4762.60 32.04 199.2'2 247.40 77.40 15 40 29 4162.6
DIFFER£NTIAL _CTIONS

TD£ -.4099 TRA -.8744 TC3 -.J107 BAU .2349

ROE -.3177 RRA .4399 RE3 .2361FAU .09596

F02-1.2416 FRA-I.O4L_ FC3o1.1361 65P 176_

BOE .5186 8RA .9788 8C3 .2e87 F.SP -565

RAP 4.90 £C( 2.283,1
INJ 2 LAT INJ 2 LONG

-22.53 49.92

25.13 228.46

-23.81 _0.42

26.44 208.55

-27.27 13.39

29.98 190.61

ORBIT 0£TERHINATION ACCURACY

ST 326,2 SR 2}0.8 SS 377.9

CRT .5687 ERS -.7950 CST -.9473

LSJ 522.0 lISA 172.2 SSA 19.6

_LJ 360.9 Z. ''_ 171 .6 ALF 29.10

MI0-C,(X_,_ EXECUTION ACCURACY

$6T 674,6 $6R 543.4 $63 192.3

RRT -.5209 RRF -.6725 RTF .6701

866,2 R23 .1311 R13 -.7586
$6J 783.0 $62 4JO.J THA 146.33

LAUNCM DATE MAR 15 1969 FLIGHT TIME 74.00 ARRIVAL (3ATE MAY 78 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .00

RP I08.87 LAP -1.21

RC 80.651 GL -4.Z4

PLANETOCENTRIC CONIC

C3 71.566 W4L 8.460 DL4

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,00 0 29 56 2441.78 -24.3_

90.00 11 45 56 5261.5I 26.87

10{3.00 I 49 58 2183.64 -25.75
10(3.00 13 8 36 4994.87 28.30

110.00 2 35 10 1979.50 -29.53

llO.O0 14 19 52 4771.78 32.18

CIFFERENTIAL CCRRECTIONS

TDE -.4533 TRA -.9Yo4 TC3 -.1541 BAU .2826

ROE -.?938 RRA .4358 RE3 .2520 FAU .09822

F(3E-I.3047 FRA-I.0397 FC3-1.1882 BSP 2033

8(3£ .5407 BRA 1.O328 BC3 .2954 FSP -593

DIST_NEE 224,572

LOt. IJ4.24 VL 29.775 GAL -15.33 AZL 91.25 He* 103,10 SMA 147.89 ECC .26446 INC

LOP 277.34 VP 39.265 GAP -.73 _ZP 89.7_ 7AL 253,40 T_P 356.50 RCA I08.78 APO

GP 28.18 ?4L 170.59 ZAP 82.73 £TS 357.9| ?AE I52.08 ET£ 107.08 ?_( 100.33 ETC

1._466 Vl 29.947

187.00 v2 ]4.824

159.43 CLP -81,75

-2.83 RAL 4.IJ RA0 6569.4 VEL 13.889 PTH 2.54 VHP 5.007 0PA 28.86 RAP 2.79 ECC 2.1778

INJ LONG INJ RT AS(: INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT ;NJ 2 LONG

56.40 _46.53 104._1 I 10 38 1841.8 -22.07 48.48

2_7.60 248.97 60.72 13 13 37 4661.5 25.31 229.28

37.00 246.11 105.72 7 26 21 1583.6 -23.35 29.03

_17.72 248.70 79.96 14 31 51 4394.9 26.63 209.32

_O.2| 244.82 108.05 3 28 IO 1379.5 -26.78 12.10

199.90 247.81 77.78 15 39 24 4171.8 _0.16 191.26
MlO-O3t,W._ EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

$6T 752.0 ..q6R 555.6 863 199.3 ST 361.4 SR 218._ 55 393.9

RRT -.5690 RRF -.6942 RTF ,7168 CRT .5593 CRS -.7866 C57 -.9482

$66 935.0 R23 .1350 RI3 -.7854 LSA 550.8 MSA 17_.3 SSA 19.6

SGJ 841.0 $62 406,5 THA 149.J9 ELl 386.9 £L2 169,0 ALF 23.37

LAUNCH DATE MAR 15 1969 FLIGHT TIME 76.00 ARRIVAL DATE MAY 30 1969

MELIOCENTRIC CONIC

RL 148.79 LAL .OO

RP 108.84 LAP -1.39
RE 87.981GL -4.96

PLANETOCENTRIC (ONIC

C3 70.053 VHL 8.370

LNCH AZMTH LNCH TIME

9O.OO 0 36 15
9O.00 _1 44 3

JO0.O0 1 56 I

1OO.00 13 6 58

110.00 3 0 38

I10.00 14 18 50

Ol STANEE 230.903

LOt. 174.24 VL 29.724 GAL -15.15 AZL 91.45 HEA 106.26 5HA 147.39 ECC .26154

LOP 2_0..50 VP 39.220 GAP -.19 AZP 89.60 TAL 252.84 TAP 359.10 RC_ 108.84

GP 28.92 ZAL 169.99 ZAP 87,13 £TS .15 ZAE 150.24 ETE 113.03 ?AC 98.59

OLA -3,38 RAL 4.67 RAD 6569.3 ','EL 13.635 PTH 2.53 VHP 4.955 0PA 28.77

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM
2419.63 -23.96 54.90 246.52 105.56 1 16 35 1819.6

5273.57 27.D0 256.46 249.41 81.13 13 11 56 4673.6

2162.33 -25.35 35.54 246.08 106.39 2 32 3 1562.3

5OO6.10 28.43 218.53 249.14 60.36 14 30 24 4406.1

1960.04 -29.11 18.85 244.74 108.76 3 33 18 1360.0

4781.16 32.31 200.60 248.29 78.18 15 38 31 4181.2

OIFFERIENTIAL CORRECTIONS

TOE -.SOL_ TRA-I.0002 TC3 -.2OO7 BAU .3123

ROE -.2703 RRA .4_74 RC3 .2663 FAU .09940
FDE-I.3544 FRA-I.0197 FC3-|.2284 6SP 2318

DOE .5701 _RA 1.0877 8C3 .3335 FSP -611

INC 1.4453 Vl 29.947

APO 185.94 V2 34.816

£TC 160.18 CLP -86.72

MI0-COURSE EXECUTION ACCURACY
$6T 837.5 $6.R 564.7 5G3 204.0

RRT -.6074 RRF -.7125 RTF .7529

,5_ 1010.1 R23 .1403 RI3 -.8065

5r,,l 924.8 S_2 406.3 THA 151,83

RAP .80 ECC 2.1529

INJ 2 LAT INJ 2 LONG

-21.59 47.03

25.50 2_O.11

-22.86 27.63

26,81 _10.10

-26,28 10.82

30.34 191.93

ORBIT 0ETERMINATION ACCURACY

ST 400.6 SR _05.3 SS 407.8

CRT .5514 CR5 -.7787 CST -.9495

LSA 58_.5 MSA 171.3 SSA 19.7

ELI 419.4 EL2 163.6 ALr 1_.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4. 1968-69

LAUNCH 0ATE leAR 15 1969 FLIGHT TIME 78.O0 ARRIVAL CAT? JUN l 1969

HELIOCENTRIC CONIC DISTANCE 237.189

RL 149.79 LAL ,00 LCL 174.24 VL Z9.667 GAL -14.97 JZL 91.65 PICA 109.42 5_44 146.84 ECC .25867 INC 1.6503 Vl 191947

RP 108.86 LAP -I.56 LOP 283.67 VP 39.171 GAP .33 AZP 89.45 TAL Z52.18 TAP 1.61 RCA 108.85 APO |84,82 V? 34.810

RC 95,328 GL -5.72 GP 29.61 ZAL 169.31 ZAP 91.35 FTS 2.42 ZAE 148.26 ETE 118.22 ZAC 96.98 ?TO 160.89 CLP -91.55

PLAP_TOCENTRIC CONIC

C3 68.581 VHL 8.281 0LA -3.94 RaiL 5.28 RA0 6569.3 VEL 13.782 PTH 2.52 VHP 4.9]0 OPA 28.70 RAP 358.96 ECC 2.1287

LNCH AZNTH LNCPI TIME L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ 4ZNTPI INJ TIN? PO CST TIN INJ 2 LAT ]NJ Z LONG

90.00 0 42 55 2397.07 -23,54 53.38 246.58 106,21 | 22 52 1797.I -21.09 45.57
9(3.00 11 42 17 5?86.07 77.13 239.35 249.91 81.56 13 10 23 4686.1 25.68 2_3.98

100.00 2 2 25 2140.63 -24.93 34.07 246.12 107,06 2 38 5 J540.6 -22.36 26.22

1OO.00 13 5 2<J 5017.74 28.56 219.37 ?49.66 80.79 14 29 6 4417.7 26.99 210.91

110.OO 3 6 25 1940.75 -28,67 17.48 ?44.74 109.46 3 ]8 45 J340.3 -25.75 9.52

]lO.DO 14 17 58 479(3.89 32,44 _0J.32 248.84 78.59 15 37 48 4190.9 ]0.53 192.63

DIFF[RENTIAL CORR_CI"IONs HI0-_ [Y_CUTION ACCURACY CIRBIT OETERNINATJON ACCURACY

TOE -.55§5 TRA-|.OC_4 TO5 -.7499 BAU .3440 _T 9?9.3 SC.R 572.1 SO3 207.6 ST 445.6 SR 191 .2 SS 422.3

ROE -.2455 RRA .4167 RE3 .2799 FAU .09968 RRT -.639? _ -.7796 RTF .7811 CRT .5410 ORS -.7680 CfiT -,9510
FOF-I,5987 FRA -.9927 F(3-1.2608 BSP 2634 SG.B 1091.3 1_3 .1462 RI3 -.8237 LSA 618.7 NSA 169.2 SSA 19.7

BOE .6072 8RA 1.1430 BE3 ,3752 FSP -633 SG| |014.| SG? 403.2 THA 154.14 ELi 457.2 EL2 156.1 ALF 14.90

LAUNCPI 04TE HAR 15 1969 FLIGHT TIME 80.00 ARRIVAL OATE JUN ] 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .00

RP 108.88 LAP -1.72

RE 87.691 GL -6.52
PLANE TOCENTR I C CONIC

C3 67.146 VHL 8.194

LNCH A5'MTH LNCPI TIME

90.00 0 49 59

90 .DO 11 40 37

I00.00 ? 9 12
100.00 13 4 5

]10.OO 3 12 54

110.00 14 17 12

OISTANCE 243.43?

LOL 174.74 VL ?9.605 GAL -J4.79 AZL 91.86 HCA 117,58 5NA 146.24 ECC .25585 INC 1.8634 Vl 29.947

LOP 266.83 VP 39.119 GAP .87 A2'P 89.28 TAL 251.44 TAP 4.02 RCA 108.85 APO 183.66 v2 34.804

GP _0.27 ZAL 168.53 ZAP 9§.37 ETS 4.71 ZAE 146.18 ETE 1LP2,71 ZAC 95.53 ETC 161.54 CLP -96.ZZ

OLA -4.53 RAL 5.96 RAO 65e9.3 V[L 13.7}0 PTPI ?.51 VHP 4.929 0PA 28.67 RAP 557.30 ECC 2.1051

L-I TIME INJ LAT INJ LONG INJ RT A,f_ INJ AZMTH INJ TIME PO (:ST TIN INJ 2 LAT INJ 2 LONG
2_73.86 -?3.09 51.83 246,70 106.87 I ?9 33 1773.9 -20.56 44.07

5299.22 ?7.26 240._J ?50.49 8?,02 13 B 56 4699.? 25.87 231,90

7118.31 -24.47 32.57 246.23 107.72 2 44 ]0 1519.3 -21.82 24.78

50}0.00 28.69 22{J.25 2_0,23 81.24 14 27 55 4410,0 27.18 2|J.78

1919.92 -28.?O 16.08 244.80 I10,17 3 44 34 1319.9 -25.20 8.20

4801.15 37.58 ?02.09 ?49.46 79.03 15 37 13 42t31.? ]0.72 195.37

ORBIT OETERI4INATION ACCLMAO"

ST 490.5 SR 177.5 SS 435.9

CRT .532B CRS -.7586 CST -.9526

LSA 6_7._ MSA 166.2 SSA 19.7

ELI 500.4 EL2 147.1 ALF II .95

0 IFF'ERENT IAL CORRECTIONS

TOE -.6J36 TRA-1.1282 TO3 -.3OO8 BAU .3759

ROE -.2220 RRA .4013 RC3 .2914 FAU .09916

F0£-1.4261 FRA-.948| irC3-l.2786 BSP 2946

90£ ,6525 BRA 1.1975 BE3 .4188 FSP -637

NIO-C, OUR,E EXECUTION ACCURACY
SOT 1026.3 _ 375.6 SG3 208.6

RRT -.6452B i_r -.7434 RIT" .SOL_

SGB 1176.7 R23 .1540 R13 -.8364

SG| 1106.7 ,%2 399.7 THA 156.34

LAUNCH 04T£ MAR 15 1969 rLIGHT TIME 8_.00 ARRIVAL DATE JUN 5 1969

HELIOCENTRIC CON|C

RL 148.79 LAL .00

RP 108.90 LAP -l.SB

RC 90.065 GL -7.37

PLAt_T(XENTRIC CCINIC

C3 65.750 VHL 8.109

LNCH AZMTH LNC_ TIME

90.00 0 57 31

90.00 IJ 3_ 58

100.00 2 16 27

100.00 13 2 44
110.00 3 19 9

110.00 I4 16 51

DISTANCE 249.635

L_L 174._4 VL 29.539 GAL -14.61 AZL 9_.09 PICA 115.74 5#44 145.61 ECC .25307 INC Z.0864

LOP 289.99 VP 39.064 GAP 1.28 4ZP 89.09 TAL 250.61 T_P 6.35 RCA 108.76 APO 182,46

GP ]0.92 ?_L 167.70 Z_P 99.16 ETS 7.04 Z4E 144.07 £TE 126.55 ZAC 94.25 £TC 162.12

O_A -5.14 RAL 6.70 RAO 6569.2 VEL 13.679 PTH 2.50 VHP 4.950 0PA 28.71R_P 355.8_ ICE 2.082|

L-[ TIME INJ LA7 INJ LONG INJ RT A_ |NJ A214TPI INJ TIME PO C_T TIN [NJ 2 LAT INJ Z LONG

_349.75 -22.60 50.23 246.89 107.53 | 36 41 1749.7 -19.99 42.53

5313.29 27.39 241.30 251.14 82.51 13 7 31 4713.3 26.07 232.88

2095.15 -23.98 31.02 246.40 108.40 2 51 22 1495.2 -21.25 Z3.29

5043.11 28.83 221.21 250.92 81.72 14 26 47 4443.1 27.38 ?12.70
1898.86 -27.70 14.65 244.93 110.B8 3 50 48 1298.9 -24.61 6.85

4812.17 32.72 202.9_ 250.17 79.50 15 36 43 4212.2 _O.92 I94.16

ORBIT DETER94INATION ACCURAC_
ST 541.3 SR 162.4 SS 445.5

CRT .5215 CRS -.7465 CST -.954_
LSA 700.8 NSA 162.4 SSA 19.7

EL1 §4_,4 EL2 136.8 ALF 9.49

OJFFERENTI4L CORRECTIONS

TOE -.6765 TRA-I.IgO7 TC3 °.3533 B_U .4085

ROE -.1977 RRA .3834 R(3 .]019 FAU .097_0

ro£-1.4467 FRA -.8972 FC3-J.2877 BSP 3277

B_E .7048 BR_ 1.2509 BE3 .4647 FSP -642

NI0-CCX)RS£ EXECUTION ACCURACY

S_T 1127.? _ 577.2 SG3 ?08.3

RRT -,6817 /_r -.7565 RTF .BI8!

5(..8 1_66,4 R_3 .1637 R13 -.8465

S_I 1_07.9 ,%2 395.7 THA |52_.29

Vl 29.947

V2 34.799

CLP-I_0.69

LAUNCH OATE NAR 15 1969 FLIGHT TIME B4.00 ARRIVAL 0ATE JUN 7 1969

Ht[L ICX_ENTRI C CONIC

RL 148.79 LAL .{](3

RP JD_.9f L_P -2.03

RE 92.449 GL -8.28

PLAM_ TC_NTRZC CONIC
¢3 64. 394 VHL 8.025 OLA

LNCH _2'_41H LNCH T_ME L-Z TIME INJ LAT

90.00 1 5 37 2324.46 -LP_. 07

90.00 II 37 16 53?8.57 27.52

i[30.00 2 24 14 2070.88 -23.45

I00.O0 13 I 21 ]057.38 28._6

110.00 3 26 12 1876.83 -27.16

110.00 14 15 52 4824.20 32.86

OIFFER_NTIAL CORRECTIONS

TOE -,7443 TRA-J.2_IO TC3 -,4068 _AU .4407

_£ -.1737 RRA .3619 RC3 .3106 IrAU .09557

F'C)£-1.4563 FRA -.8_0 re3-1.7849 BSP 3607

BO£ .7643 _RA 1.3023 8C3 .5119 FSP -635

DISTANCE ?55.800

LOL 174.24 VL 29.468 GAL -14.4_ AZL 9"Z.32 PiCA 1|8.90 S_4A 144.95 £CC .25034 IN( 2.3216 Vl _9.947

LOP 293.15 vP 39.007 GAP 1.72 AZP 88._8 TAL 249.71 TAP 8.60 RCJ 108.67 APO I_I .24 v2 34.795

GP 31.57 ZAL 166.77 ZAP I07.70 ETS 9.40 ZAE 141.95 £T£ 129._2 Z4C 93,15 ETC 162.61 CLP-104.95

-5.78 RAL 7._O R_0 6569.2 VEL 13.629 PTH 2.49 VHP 4.9_O OPA 28.84 RAP 354.53 ?CO 'Z.0591q
|NJ LONG INJ RT A_C INJ AZNTH |NJ T_NE PO CST T|M INJ 2 LAT INJ 2 LONG

48.56 247.15 108._0 J 44 ?2 1724.5 -19.58 40,93

242.40 ?51.BB 83.04 13 6 5 4728.6 26.27 135.96

29.41 ?46.64 109.08 2 58 45 1470.9 -L_0.63 ?l .75

2?2.25 251,67 87.25 14 25 39 4457.4 27.59 213.71

13.17 245.13 111.61 3 57 29 1276.8 -23.98 5.44

203.83 ?50.96 80.02 15 36 16 4224.2 31.14 195.O3

MID-COURSIE EXECUTION ACCURACY ORBIT 0ETERNINATIC_ _CCURACY

SGT 12}0.8 _GR _75,7 SG3 206.? ST 596.1 SR 147.2 SS 455.7

RRT -,69_ RRF -,7680 RTF ,8101 CRT .5085 CRS -.7326 CST -.9558

SGe 1358.7 R23 .1740 R|3 -.8539 LS4 747.9 NSA J58.0 5SA 19,6

,S_J 1}01.2 ,f_G2 391.2 THA 160.ll ELI 601.0 EL? 125.7 ALF 7.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 4. 1968-69)

LAUNCH CATE MAR 1§ 1969 FLIGHT TIE 86.00 ARRIVAL DATE JUN 9 ]969

HELIC([NTRIC CCNIC

RL 148.79 LAL .00

RP 108.92 LAP -2.18

RC 94.840 GL -9.26

PLANE TOCENTRZC CONIC

C3 63.086 VHL 7.943

LNCH ATNTH LN(H Till[

90.00 l 14 22

90.OO II 35 28

1130.OO Z 32 38

1(30.O0 12 59 53

1|0.00 3 33 50

lI0.00 14 I5 Jl

DIFFERENTIAL OORRECTIONS

TDE -.8173 TRA-|._084

ROE -.1486 RRA .3382

FDE-J.4619 FRA -.77;6

_E .8}O7 BRA 1.3fl14

DISTANCE 261.929

LOt. 174,24 VL 29.395 GAL -14.23 AZL 92.57 HCA 122.05 SwA

LOP 296,3J VP_ 38.948 GAP E.I3 AZP 88.63 TAL 248.73 TAP

GP 32.25 ZAE |65.75 ?AP 105.98 ETS ]1.80 ZAE I39.84 ET£

144.27 ECC .24766 INC 2.5714 V| ?9.947

10.78 RCA 108.54 APO 180.00 V2 34.79!

132.58 ZAC 92,23 £TC 163.0| CLP-10�.00

0LA -6.47 RAL 8.37 RAO 6569.2 VEL I3.581PTH 2.48 VHP 5.048 OPA 29.08 RAP 353.40 £CC 2.038?
L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZHTH IN| TIME 130 CST TIM IN| 2 LAT IN| ? LONG

2297.69 -21.49 46.82 247,48 108.89 ! 52 40 1697.7 -18.72 39.24
9345.45 27.65 243.62 Z52.72 83.64 |3 4 34 4745.4 26.48 235.15

2045.LP'_ -_2.87 27.73 246.96 109.79 3 6 43 1445.2 -19.97 2_.14

5073.16 29.I0 223.40 252.52 82.85 |4 24 27 4473.2 27.81 ?14.83

1853.60" -26.57 11.62 245.39 112.35 4 4 44 1253.6 -23.30 3.98

4837.53 33.02 204.84 251.86 80.60 |5 35 48 4237.5 31.37 196.O1
MI0-COI._RSE EXECUTION ACCURACY ORBIT OETERMINATICIW ACCURACY

TC3 -.4610 BAU ".4727 _T 1336.5 S(,R 572.8 S(,3 203.1 ST 655.2 SR J31.0 SS 466.5
RC3 .3187 FAU .09289 RRT -.7064 RRF -.7795 RTF .8393 CRT .4881 CRS -.712! CST -.9574

FC3-1.2747 BSP 3950 5GB 1454.0 R_3 .1865 R13 -.8597 LSA _J0.2 MSA 153.0 SSA 19.4

6C3 .5605 FSP -630 .%1 1401.7 .%2 386.5 THA 161.72 ELI 658.4 £L2 113.7 ALF 5.74

LAUNCH DATE MAR |5 1_9 FLI(#ff Till[ _.00 ARRIVAL DATE JUN JI 1969

HELIOCENTRIC CONIC

|48.79 LAL .00

RP 108.93 LAP -2.32

RC 97.236 GL -I0.32

PLANETOCENTRIC CONIC
C3 61.834 VHL 7.863 OLA -7.22 RAL
LNCH AZNTH LNCH TIE L-I TINE IN| LAT

90.00 I 23 54 2269.10 -_0.85

90.00 I1 33 _ 5364.35 27.79

100.00 2 41 47 2017.84 -L:_.23

1OO.OO 12 58 16 5090.85 29.24

_lO.O0 3 42 7 I828.90 -25.92

]|O.00 I4 14 E_ 4852.55 33.J8
DIFFERENTIAL CCRRECTIONS

TD[ -.8960 TRA-J._3 TC3 -.5155 BAU .5041
ROE -.1228 RRA ,3120 RE3 ,3257 FAU ,08972

FOE-J,4625 FRA -.7037 FC3-1,256I 85P 4_01

BOE ,9044 BRA 1.3976 8C3 .6098 FSP -62I

01 STANCE 268.023

LCL 17_.24 VL 29.318 GAL -14.03 AZL 92.84 PICA 125.20 S_A

LOP 299.47 VP 38.888 GAP 2.53 AZP 88.]6 TAL 247.69 TAP

GP 32.98 ZAL 164.64 ZAP 108.99 ET5 J4.26 ?AE 137.77 ETE

143.57 £CC .24503 INC 2.83_ vJ 29.947

12._3 RCA 108.39 APO 178.75 v2 34.788

134.90 ZAC 91.47 ETC 163.32 CLP-112.83

9.32 RAD 6569.2 VEL 13.935 PTH 2.47 VHP 5.124 0PA 29.46 RAP 352.44 ECC 2.0|76
IN| LCNG IN| RT ASC IN| A2_4TH IN| TINE PO (ST TIM IN| 2 LAT IN| 2 LONG

44.96 247.90 109.60 2 I 43 1669,I -17.99 37.46

244._ 2_3.66 84.31 13 2 53 4764.4 26.71 236.48

25.95 247.36 I10.52 3 15 25 I417.8 -19.24 18.43

224.69 253.49 83.5I 14 23 7 4490.8 28.04 2i6.10

10.(30 245.74 113.11 4 12 36 1228,9 -22.56 _.45

205.99 252.87 81,26 15 35 17 4252,6 3J.62 197.11
NI0-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.T_T 1443.8 S(.R 568.3 S_3 t99.0 ST 719.0 SR 113.9 SS 477.5

RRT -.7145 RRF -,7908 RTF .8463 CRT .4567 CRS -.6820 CST -.959|

SGB 1fl51.6 R23 ,200fl R13 -._642 LSA 857,7 HSA 147.7 SSA 19.2

S_I 1504.0 _2 381.7 THA 163.18 ELI 720.9 EL2 I0!.O ALF 4.22

LAUNCH DATE M4R 15 |969 FLIGHT TIMC 90.O0 ARRIVAL D4TE JUN 13 |969

MELI(XENTRIC CONIC DISTANCE 274.087

RL 148.79 LAL .(30 LOL 174.24 VL 29.239 GAL -13.83 AZL 93.13 HCA 128.36 5N_

RP |08.94 LAP -2.45 LOP 302.64 VP 38,826 GAP 2.90 AZP 88.06 TAL 246.59 TAP

RC 99.636 GL -11.48 GP 33.78 ZAL 163.4! ZAP 111.72 ETS 16.79 ZAE 135.74 ETE

PLANE T(XENTRIC CONIC
C3 60.651 VHL 7.788 _LA -8.04 RAL 10.34 RA0 6569.1 VEL 13.49l PTH 2.47 VHP

LNCH AZMTH LNCH TIME L°I TIME INJ LAT

90.O0 ! 34 L_ 22_.25 -?0.J4

90.00 1! 31 II 5385.83 27.92
|00.00 2 51 48 1988.35 -21,51

|OO.OO 12 56 24 5110.96 29.39

liD.DO 3 51 11 180_.39 -25.20

110.O0 14 13 3(3 4869.68 33.35

DIFFERENTIAL CORRECTIONS

T0E -.9806 TRA-I,4IIZ TC3 -.5695 8/_U .5342
ROE -.0968 RRA .2825 RC3 ,3313 FAU .086OO

FOE-1.4561 FRA -.6299 FC_-1.2_76 BSP 4637

BO£ .9854 BRA 1.4392 8C3 .6588 FSP -603

142.86 ECC .24246 INC 3.1283 Vl 29.947

J4.95 RCA I08.ZZ APO 177,49 vz 34.786

136.82 ZAC 90.86 £TC 163.54 CLP-116.44

5.217 0PA 29.99 RAP 351.62 £CC J.9982

IN| LONG IN| RT A._ IN| ATMTH IN| TIM_ PO CST TIM IN| 2 LAT IN| ? LONG

42.99 248.4| 110.34 2 I| 38 1638.2 -17.19 35.55

246,54 254.73 85.08 13 0 57 4785.8 26.95 238.01

24.05 247.85 1|1.27 3 24 56 1388.3 -|8.43 16.61

226.I7 254.58 84.28 |4 21 35 4511.0 28.29 2|7.54

8.27 246.18 113.9(3 4 21 14 1_O2,4 -21.75 .82

207.29 254.02 82.0I |5 34 40 4269.7 31.89 198.37

HI0-COUR,f_E EXECUTION ACCURACY ORBIT DETERMINATION _CCURACY

5,GT 1551.3 SGR 561.6 SG3 193.6 ST 787.5 .T,R 96.3 SS 487.6

RRT -.7190 RRF -,B014 RTF .8513 CRT .4107 CRS -.6386 CfiT -,9607

1649.9 R_3 .2166 R13 -.8671 LSA 920.1MSA |42.3 SSA 18.9

5G1 1606.2 SG2 377,0 THA |64.54 ELI 788.5 EL2 87.7 ALF 2.91

LAUNCH OATE MAR 15 1969 FLIGHT TIME 92.00 ARRIVAL 0ATE JUN |5 1969

01STANCE 280.1_

LOt. 174.24 VL 29.158 GAL -13.63 A2'L. 93.44 _ 131.5| S_A I42,13 ECC .23994
LCP 305.80 VP 38.764 GAP 3.26 AZP 87.72 TAL 245.44 TAP |6.95 RCA 108.03

GP 34.69 ZAL 162.07 ZAP 114,16 ET5 19.42 ZAE 133.73 ETE 1_.41 ZAC 9(3.39

0LA -8.94 RAL 11.45 RAO 6569.1 VEL 13.450 PTH 2.46 VHP 5.326 0P_ ]0.69

L-I TIME INJ LAT INJ LONG INJ RT A,,_ INJ AZNTH INJ TIM[ PO CST TIM

2_04.66 -19.33 40.85 249,03 11|.11 2 _2 38 1604.7

5410.54 28.05 248.54 255.96 85.97 12 58 40 48|0.fi

1956.31 -L_.71 L_'_.0I 248.45 J12.05 3 35 29 1356.3

5134.13 29.53 227.88 255.83 85.|6 |4 19 45 4534.1
1773.7I -24.39 6.43 246.73 114,73 4 30 45 |I73.7

4889.49 33.52 L_8.81 255.34 82,9(3 |5 33 51 4289.5

HELIOCENTRIC CONIC

RL 148.79 LAL ,00

RP 108.94 LAP -2,58

RC IO2.O_ GL -]2.74

PLANET(X_ENTRIC CONIC

C3 59.556 VHL 7.717

LNCH AZMTH LN_H TIM[
90.00 I 45 53

90.OO 11 28 29

100.00 3 2 52

IOO.OO 12 54 II

110.OO 4 I 11

110.00 14 12 _'_
DIFFERENTIAL CORRECTIONS

T02-1.0733 TRA-|.4556 TC3 -.6232 BAU .5639

ROE -.0690 RRA .2512 RC3 .3364 FAU .08210
F02-|.4502 FRA -,5578 FE3-I.1935 8SP 4996

BOE 1.O755 BRA 1.4772 8C3 .7083 FSP -588

INC 3.4439 V| 29.947

APO 176.23 V2 34.784
ETC J63.66 CLP-119.85

RAP 350.90 ECC |.980J

IN| 2 LAT IN| ? LONG

-J6.29 33.50

27.20 239.78

-J7.54 14.65

28.55 219.21
-L_.85 359.08

32.|_ 199.84

ORBIT DETERMINATION ACCURACY

ST _62.3 58 77.9 55 499.5

CRT .3240 CRS -.5575 CST -.9625
LSA 990.0 MSA 137.0 SSA 18.4

ELl 862.7 EL2 73.7 ALF 1.69

HID-COURSE EXECUT ION ACCURACY

S_T 1660.5 S(,R 554.9 S(,_ 187.9
RRT -.7220 RRF' -.8127 RI"F_ .8554

5(;B 1750.8 R23 ,2342 RI3 -.8697

S6I |710.6 SG2 372.7 THA 165.74

2265



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 4, 1968-69_

LAUNCH DATE MAR 15 1969 FLIGHT 711_ 94.00 ARRIVAL DATE JUN 17 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .00

RP 108.95 LAP -2.?O

RE 1_4.441 GL -14,15

PLANE. TC_ENTRIC CONIC

C3 58,573 VHL 1.651

LNCH 4ZMTH LNCH T|M[ L-I TIME INJ LAT

90.00 I 58 47 2167.71 -18.40

90,00 11 25 14 54)9,35 28,17

1['d3.00 3 15 J3 1921.15 -19.79

JO0.O0 12 51 29 5161.16 29.67

]10.00 4 12 18 1742,42 -23,49

110.OO 14 10 54 4912.65 33.71

DIFFERENTIAL CORRECTIONS

T02-I.1751 TRA-1,4941 T(3 -.6759 BAU .5926

ROE -.0199 RRA .2|72 RE3 .3405 FAU .07793

F02-1.4429 FRA -,4851 F(5-1.1518 8SP 5359

BOE 1.1758 BRA 1.5098 BE) .7568 FSP" -571

DISTANCE 786.126

LOt, 174.24 VL ?9.075 GAL -11.41 4ZL 91.79 HCA I14.66 SMA 141.40 ECC .21749 INC 3.7918 VI 29.947

LOP )08.96 VP 38.701 GAP 3.59 A?P 87.13 TAL 244.2) TAP 18.89 REA 107.87 APO 174.98 V? 34.783

GP 35.73 ?AL 160.59 ZAP 116.]0 ETS 22.17 ?AE 111.71 ETE 119.70 ZAC 90.0? £TC 163.71 CLP-173.08

CLA -9.95 RAL 12.66 RA0 6569.1VEL I).414 PTH 2.45 VHP 5.454 0PA 31.57 RAP 350.26 EC( 1.96A0

INJ LONG INJ RT A._ INJ AZMTH INJ TIME PO C$T TIM INJ ? LAT INJ ? LONE

38,54 249.79 111.91 2 )4 55 1567.7 -15.77 31,26

250.44 257.36 87.02 12 55 53 4839.4 27.46 241.84

19.80 249.19 112.87 3 47 14 132J.? -16.53 12.53

229.97 257.26 86.21 14 17 ]0(3 4561.2 78._3 221.17

4.45 247,40 115.58 4 41L:_ IJ47.4 -19.85 357.?O

210.60 256.85 83.94 15 32 46 4112.7 32.50 701.57

MIO-C_SE E)(ECUTION ACCURACY CRBIT 0ETER_MINATION ACCURACY

S_T I710,3 SGR 547,5 S_3 181.5 ST 943.9 SR 59,9 SS 512.3

RRT -.72_ RRF -.8239 RTF .8588 CRT .1576 CRS -.3995 EST -.9644

S(,e 1853.0 R23 .2532 R13 -.8717 LSA 1067.4 MSA 137.2 SSA 17.7

SGJ 1815.9 S_2 369.8 THA 166.85 ELI 944.0 EL? 59.2 ALF .58

LAUNCH OATE MAR 15 1969 FLIGHT T_NE 96.00 ARRIVAL DATE JUN 19 1969

HELIO(ENTRIC CONIC

RL 148.79 LAL .00

RP 108.95 LAP -?.B|

RE 106.844 GL -15.71

PLANETOCENTRI( CONIC

C) 57.735 VHL 7.598
LNO'_ ATNTH LNCH TIE L-I TIE INJ LAT

90.00 _ 13 ?! 2176.68 -17.14

90.00 11 21 14 5473,)5 28,27

100.00 ) 29 7 1882.21 -18.75

I00.00 12 48 8 5193.06 29.79

110.00 4 24 45 t707.98 -LP'Z.46
110.00 14 8 59 A940.05 33.88

DIFFERENTIAL CCI_CTION5

TOE-1,2869 TR4-1,5247 TC3 -.7258 BAU .619_
ROE -,0103 _A .1793 RE3 ,3427 FAU .07539

F02-|.4317 FRA -.4094 fC)-l.lOO5 BSP 5695
802 1.7870 BRA 1,5357 BE3 ,8027 FSP -546

0ISTANCE 292.106

LOL 174.24 VL 28.991 GAL -13.20 AZL 94.18 _ 137.81 S_A

LOP 312.17 VP 38.638 GAP 3.9I AZP _.90 TAL 242.97 TAP
GP 36.94 ZAL 158.95 ZAP 118.12 Er$ 25.06 ZAE 129.74 ETE

140,67 £CC .21510 IN( 4.1797 Vl ?9.947

_J.78 RCA 107.60 AF_ 173,74 v2 34,783

140,77 ZAC 89.74 ETC 163.67 CLP-126.13

OLA -11.09 RAL 13_98 R_06569.! VEL 13.383 PTH 2.45 VHP 5.603 OPA 32.66 RAP 349.66 £(C 1.9502
|NJ LONG INJ RT A._ INJ ATNTH INJ TII_ 130 (ST TIM INJ 2 LAT INJ 2 LONG

35._ 250.73 112.74 2 48 47 1526.7 -14.11 28.80

252.92 258.98 88.#6 i2 52 27 4873.4 27.73 244.30
17,38 _50,09 113.72 4 0 ]0(3 1282,2 -15.38 IO.2J

232,24 _58,92 87,45 14 14 41 4593.1 29.17 ?23.50

2.31 248,24 116,48 4 53 15 1108.0 -18.72 355,17

212,72 258.61 85.J8 J5 31 19 4340,0 32,84 203.63

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1879.1 SGR 5_.8 S(,3 174.1 ST 1037.6 SR 44.9 SS 525.?

RRT -,7194 _ -,8344 RTF .8611 ERT -.1673 CRS -.0757 CST -,9663

|954.8 R_3 .2739 R13 -.87_0 LSA 1152.? MSA 128.1 55A 16.9

._1 19_>0,2 .._2 3_.2 THA 167.90 ELI 1032.7 EL? 44.3 ALF 179,60

LAUNCH DATE MAR 15 1969 FLIGHT TIWE 98.00

HELIO_ENTRI( CONIC 0ISTANCE 298.061

RL 148.79 LAL .(30 LOL 174.24 VL 28.906 GAL -12.97 A/L 94.6? H(A 140.96 SMA 139.94 EEC .?}278 V! 29.947

RP 108.94 LAP -2.91 LOP 315.29 VP )8.5?4 GAP 4.22 ATP 86.41 TAL 741.67 TAP 22,61R(_ 107.36 V? 34.7_4

RC 109,246 GL -17.47 GP 38_34 2_L 157.11 2AP 119.61ETS 28.11 2AE 127.71ETE 141,52 ZAC 89.50 CLP-129.O4

PLAN_TC_ENTRI( CONIC
C3 57.09? VHL 7.556 0LA -i?,38 RAL J5.44 RA0 6569.0 VEL 13.359 PTH 2.44 VHP 5.776 0PA )3.98 RAP 349.03 ECE 1.9396

LNCH AZMTH LNCH TII_ L-I TIME INJ LAT INJ LONG INJ RT 4S_ INJ A)'HTH INJ TIM__ PO (ST TIM INJ 2 LAT INJ Z LONG

90,00 ? 29 59 2080,55 -16,11 13,17 251,88 111,61 3 4 39 1480,5 -17,78 26.07
90.00 11 J6 13 5513.99 28.3? 255.89 260.87 89.75 17 48 7 4914.0 27.98 247,24

100.00 3 44 58 1838.60 -17.53 14.72 251.22 114.61 4 15 37 1238.6 -14.06 7.64

100.00 12 4) 55 5231.18 29.88 235.07 260.85 88.93 14 I1 6 4611.2 29.41 226.30

110.00 4 38 53 1669.74 -21.78 )59.97 249.28 117.41 5 6 43 1069.7 -17.44 352,94
I10.O0 14 6 29 4972.80 34.04 215.26 260.66 86.68 15 29 22 4)72.8 33.21 206.12

ARRIVAL DATE dUN El 1969

INC 4.617_

APO 177.51

ETC 163,57

DIFFERENTIAL CORRECTIONS MID-COUR,_ EY_(UTION _(CURACY ORBIT DETERMINATION ACCURACY
T02-1.4136 TRA-1.5479 TC3 -,7732 BAU .6458 SGT i989;6 SCR 530.7 S(;3 166.5 ST 1131.4 5R 39.4 SS 540,4

ROE .0215 RRA ,1385 RE) .3437 FAU .06875 RRT -.7137 _ -.8447 RTF .8616 CRT -.6653 CRS .4887 CST -,9684

FOE-1.4231 FRA -.3368 FC}-1.0424 BSP 606_ _ 2059,1R_'_3 ._951 RI) -.8746 LSA 1_48.2 MSA I74.9 SSA 15.8

BOE I .4117 BRA 1.5541 BE3 .8461 FSP -525 ,_I 2026.5 _ 365.0 THA 1r_.95 ELI 1131.8 EL? 29.4 ALF 178.67

LAUNCH DATE MAR 15 1969 FLIGHT TIME 100.610 AREIVAL DATE JUN ?3 1969

H_LIO(ENTRIC CONIC

RL I48.79 LAL .(30

RP 108.94 LAP -3.00

RC 111.645 GL -19.46

PLANET()CENTRIC CONIC

C3 56.713 VHL 7.531

LNCH AZMTH LNCH TIME
90.OO 2 49 16

90.00 11 9 51

i00.00 4 3 17

100.00 17 38 30

110.00 4 55 7

110.00 IA 3 I0

DIFFERENTIAL CORRECTIONS

T_E-1.5586 TRA-l.5616 TC3 -.8158 84U .6708

ROE ,0547 RRA ,0934 RE3 .3424 FAU ,06390
FOE-I.4150 FRA -.2655 rE3 -.9754 6SP 6433

B_E 1.5595 8RA 1,5644 8C3 .8848 FSP -502

01ST_N(E ]03.994

L(_.. 174.24 VL _8.8213 GAL -IL;_/"4--_1- 95.12 H_ 144.11 S_A 139.20 ?DE .23054 INC 5.1196 VI 29.947

LOP 318.45 VP 38.511 GAP 4.5! AZP 85.85 T_L 240.33 TAP 24.43 RCA 107.11 APO 171.3_ v? 34.785

GP )9.97 2AL 155.07 ZAP 1_0.74 ErS 31.37 2AE 125,61ETE 142.11 ZAC 89.27 ETC 163.41 CLP-131._3

OLA -13.86 RAL 17.06 RAD 6569.0 VEL 13.344 PTH 2.44 VHP 5.979 OPA 35.5A RAP 348.33 ECC 1.9334

L-I TIN? INJ L_T |NJ LONG INJ RT AS(: INJ A)'NTH INJ TIME PO (ST TIM INJ ? LAT INJ 2 LONG
20_.02 -14,65 30.00 253,33 114,51 3 23 4 1428,O -11,22 23.00

556_.2_ 28.28 259.49 263.08 9i.56 12 42 34 496).3 28.19 250.83

1789.19 -16.10 11.74 252.63 115.53 4 33 6 1189.2 -12.54 4.77

5277.32 29.88 2_.50 263,12 90.74 14 6 28 4677.3 29.67 229.70

1626.87 -19.91 357._9 250.59 118.38 5 22 14 1026,9 -15.97 350.49

5012,40 34,15 218.15 263,08 88.50 15 26 41 4412,4 33.57 209,15
MID-COURSE EXE(UTION ACCURACY ORBIT OETERNIN_TION ACCURACY

S_T 2100.8 SGR 5L:_.6 S_3 158.4 ST 1241.9 SR 49.5 SS 5_7.6

RRT -.7018 _ -.8536 RTF .8663 CRT -,9424 CRS .8767 CST -.9708

.T_ 2164.8 1_3 .1163 RI3 -.8765 LSA 1356.5 MSA 123.0 $5_ 14.5

,_GI 2I)).8 _2 )65.5 THA 169.77 ELI J747.7 EL2 16.5 ALF 177.85

?266



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69_

LAUNCH 0ATE MAR ]5 1969 FLIGHT TINE 102.00 ARRIVAL CATE JUN 25 1969

HEL[C_ENTRIC CONIC DISTANCE 309,904

RL 149.79 LAL .00 LOL 174.24 VL 28.733 GAL -12.50 AZL 95.70 HEA 147.25 S_A 138.49 ECC .Z2836 INC 5.7039 Vl 29.947

RP J08.93 LAP -3.09 LOP 321.62 VP 58.448 GAP 4,79 AZP 95.20 TAL 218.94 TAP 26.|9 RCA J06.85 APO 170.J0 V2 34.797

RC JI4.04Z GL -21.75 GP 41.89 ZAL 152,74 ZAP 121.47 ETS 54.84 ZAE I25.41ETE J42,60 ZAC 99.00 ETC 165.2! CLP-|34.54

PLANETOCENTRIC CONIC
C3 56.70! VHL 7,5_0 CLA -15.57 RAL J8.87 RAO 6569.0 VEL 13,544 PTH 2,44 VHP 6.221 0PA 37.36 RAP 347.47 ECC |.9332

LNCH AZMTH _" LNCH TINqE L-I TIME INJ LAT IN! LONG IN! RT ASC |NJ AZNTH IN! T[HE PO CST TIN IN! 2 LAT IN! 2 LC_NC

90,O0 3 12 ! 1967,26 -|2.90 26.40 255.17 1|5.45 5 44 49 1567.5 -9.57 19.49

90.00 ]I I 34 5623.90 28.09 263.92 265.69 93.77 I2 55 18 5023.9 29.31 255.?6

1013.OO 4 24 48 1752.45 -I4.4I 8.38 254.42 J16.48 4 53 41 JI32.4 -I0.74 1.5!

!00.00 12 31 28 5553.97 29.76 242.71 265.80 92.95 14 0 22 4754.0 29.85 235.90

110,00 5 |4 0 I578,_0 -J8.3J 354.53 252,26 JJ9.38 5 40 19 978,3 -I4.26 547.76

110.00 I3 58 46 5060.86 54.18 222,13 265,97 90.74 |5 23 6 4460.9 55.90 212.90

OIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

TDE-!.7272 TRA-1.56_] TC3 -.8511 BAU .6941 S(,T 2212.4 SGR 514.1 .SG3 149.6 ST 1566.0 :SR 70.0 SS 576.6

ROE .0888 RRA .0427 RC3 .3377 FAU .05882 RRT -.6877 RRF -,8595 RTF .8694 CRT -.9740 CRS .9781 CST =.9733

FOE-1.4074 FRA -,1951 FC] -.8980 8SP 6.°,05 SG8 LP'_TI.3 RZ3 .3568 RI3 -,8788 LSA |479.2 HSA I22.6 SSA IZ.9

ODE 1.7295 8RA I .5636 BE5 .9156 FSP -476 `%1 2241.2 $62 368,4 THA 170.67 ELI 1567.7 EL2 !5.9 ALF J77,14

LAUNCH OATE MAR 15 ! 969 FLIGHT TII4E |04.00 ARRIVAL OATE JUN 27 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .00

RP 108,95 LAP -3.16

RE 116.455 GL -Z4.55

PLANETOCENTRIC CONIC

C3 57.213 VHL 7.564
LNCH AZMTH LNCH TIME

90.00 3 39 30

90.OO 10 50 33

100,OO 4 50 37

lO0.OO 12 22 8

110,00 5 36 24

110,00 |3 52 50

DISTANCE 315,794

LCL 174.24 VL 28.646 GAL -12,26 A2L 96.40 PICA 150.39 5_44 137.76 ECC .22627
LOP 524.78 VP _._5 GAP 5.04 AZP 84.43 TAL 257.51 TAP 27.91 RCA 106.59

GP 44.16 ZAL 150.07 2AP 121.77 ET$ 38.58 ZAE 12|,03 ETE J42.97 ZAC 88.62

OLA -17.56 RAL 20.93 RAO 6569.0 VEL 13.363 PTH 2.44 VHP 6.516 DPA 39.47

L-I TIME IN! LAT IN! LONG IN! RT A$C IN! Az_ATH IN! TIME PO CST TIN

1895.53 -10.77 22.21 257.57 116,55 4 11 6 1295,5

5700.06 27.62 269.44 268.77 96.50 12 25 33 5100.1

1666.07 -12,36 4.51 256.75 117.43 5 18 23 1066.1
5404.75 29.40 247,94 268.98 95.68 13 52 15 4804.7

I_LP'Z.83 -16.42 351.32 254.43 JEO,4! 6 J 46 922,6

5120.95 34.02 226,82 269.42 93.51 15 18 11 452!.0

DIFFERENTIAL CORRECTIONS

T06-1.9267 TRA-1.5479 TC3 -.8744 BAU .7142

ROE ,1218 kRA -.0165 RC3 .3273 FAU .05337

FOE-1,3974 FRA -.I241 FC5 -.B075 8SP 7159

BDE |,9305 BRA 1.5480 8C3 .9337 FSP -443

INC 6,5974 Vl 29,947
APO 168.95 V2 34.790

ETC 165.01 CLP-157.2!

RAP 346.35 ECC 1,9416

IN! 2 LAT IN! _ LONG

-7.14 15.40

28,23 260.85

-8,59 357.76

29.87 259,16

-12,26 544.68

34.14 217.59

ORBIT OETERMINATION ACCURACY

ST I505.9 SR 93.5 SS 596.6

CRT -.9500 CRS ,9898 CST -.9760

LSA 1617.7 MSA !25.6 SSA 11.2

ELI I508.5 EL2 29.2 ALF 176.62

MID-COURSE EXECUTION ACCURACY

`%T 25_.I S6R 503.8 `%3 139.9

RRT -.6613 RRF -.8595 RTF .8728

560 2576.1 R23 .3558 R13 -.8814

`%1 2546.5 `%2 574.0 THA 171.62

LAUNCH OATE MAR 15 1969 FLIGHT TIME 106.00 ARRIVAL DATE JUN 29 !969

HELIOCENTRIC CONIC

RL 148,79 LAL .O0

RP 108.91 LAP -3.22

RC 119.823 GL -27.40

PLANE TOCENTRIC CONIC

C3 5B,508 VHL 7.649

LNCH ATMTH LNCH TIME

90.00 4 13 45

90.00 10 35 20

I(30.00 5 22 26

100.00 !2 9 20

!10.00 6 3 29
110.00 13 44 46

DIFFERENTIAL CORRECTIONS

TDE-2.1723 TRA-J.5141
ROE .1530 RRA -,0845

FOE-1.3905 FRA -.0580

E_OE 2,1777 8RA 1.5165

DISTANCE 321.665

LOL ]74.24 VL 28.558 GAL -12.01 AZL 97.24 HCA 153.53 SMA 157,05 ECC .22425 INC 7.2592 v! 29,947

LOP 327.95 VP 58.325 GAP 5.29 AZP 85.5I TAL 256.05 TAP 29.58 RCA 106.31 APO 167.78 V2 34.794

GP 46.85 ZAL 146.98 ZAP I21.56 ETS 42.65 ZAE 118.42 ETE 1a).52 Z4C 88.07 ETC 162.86 CLP-139,90

DLA -19.89 RAL 25.52 RA0 6569.1 VEL 15,411PTH 2.45 VHP 6.886 DPA 41.89 RAP 344,77 ECC 1,9629

L-] TIME IN! LAT IN! LCNG IN! RT A,_ IN! A2'NTH IN! TIME PO CST TIM IN! Z LAT IN! _ LONG

I_O8.25 -8.09 17.19 260.78 I!7.23 4 45 55 1208.2 -4.37 10.48
5798.31 26.67 276.47 272.59 99.90 12 II _8 5198.3 27.76 267.99

1586.59 -9.83 559.97 259.85 118.37 5 48 52 986.6 -5.96 353.3?

5495.18 28.61 254.54 272.75 99.07 13 40 55 4895.2 29.56 245.87

1457.91 -14,16 547.67 257.3I 121.44 6 27 47 857.9 -9.90 341.17

5196.62 33.55 232.68 273.57 96.95 15 II 22 4596.6 34.!5 223.a9

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.8828 BAU .75_ $GT 2434.4 SGR 493,2 SG3 129.8 ST |667.4 SR |17.2 SS 619.9

RC3 .3105 FAU .04777 RRT -.6221R_ -.8502 RTF .8781 CRT -.9197 CRS ,9785 CST -.9790

FC5 -.7068 8,%° 7513 560 2483.9 R23 .3704 R15 -.8857 LSA 1778.3 MSA 126.2 554 9.4

BC3 .9359 FSP -412 561 2454.2 S(,2 385.1 THA 172.64 ELI 1670.9 EL2 45.9 ALF 176.30

LAUNCH 0ATE MAR 15 1969 FLIGHT TIME 108.00 ARRIVAL CATE JUL ! !969

HEL_ENTRIC CONIC

RL 148.79 LAL .00

RP 108.90 LAP -3.27

RC 121.206 GL -]O.96

PLANE TOCENTRIC CONIC
C3 61.019 VHL 7.811

LN04 AZMTH LNCH TIME

9(3,00 4 58 39

90.00 I0 12 50

I(30.00 6 3 17

I430.OO 11 50 54
110.O0 6 37 12

110.00 15 35 28

OIFFERENTIAL CORRECTIONS

TOE-2.4825 TRA-I.4530 TC3 -.8687 8AU .7455

ROE .|75! RRA -.1658 RC3 .2839 FAU .04189

FOE-1.3834 FRA .0052 FC3 -.5945 BSP 7895

BOE 2.4886 8RA 1.4624 BE5 .9159 FSP -379

DISTANCE 327.512

LOt. 174.24 VL 2_.471 GAL -11.75 ATL 98.29 HEA 156.66 ,_A 156.34 ECC .22231 INC 8.2993 Vl 29.947
LOP 531.12 VP _.262 GAP 5.55 AZP 82.38 TAL 234.56 TAP 51,22 RCA 106.05 APO 166.66 v2 54.798

GP 49,98 ZAL 143.37 lAP 120.78 ET$ 47.05 ZA_ II5.49 ETE I45,77 2AC 87.25 ETC 162.87 CLP-14_.74

OLA -22,61RAL 26.15 RAO 6569.1 VEL 15.505 PTH 2.47 VHP 7,363 DPA 44.60 RAP 542.55 ECC 2.0042

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZ)4TH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

1696.11 -4.55 10,86 265.23 117.98 5 26 55 1096.1 -,77 4.22

642.86 24.78 307.81 276.55 I04.16 lO 23 53 42.9 26.49 299.56
1487,53 -6.58 354.42 264.12 119.23 6 28 4 887.5 -2.63 347.85

5614.72 27.05 263.07 277.I6 105.29 15 24 29 5014.7 28.58 254.61

1381.19 -11,39 343,45 261.21 I22.45 7 0 15 781.2 -7,03 537,07

5295.82 52.51 240.07 278.55 101.20 15 I 42 4693.8 33.71 251.04

MID-CCLMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 2547.6 `%R 480.1 ,%3 IIS.B ST 1853.9 SR 155.1 SS 645.8

RRT -.5590 RRF -.8217 RTF .8855 CRT -,8817 CRS .9559 CST -.9822

,%8 2592.4 R'25 .5793 RI3 -.89_/'J LSA 1965.5 MSA l_O.O SSA 7,7

`%1 2562.0 `%2 395.9 THA 175.84 ELl 1857.8 EL2 65.6 ALF 176.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69)

LAUNCH OATE MJR 15 |969 FLIGHT T]NC I]0.00 ARRIVAL CATE JUL ] ]969

H_LIOCENTRIC CONIC 01STANC£ 3]5.3]7
RL J48.79 LAL .00 LOL 174.24 VL 28.383 GAL -11.48 AZL 99.64 HCA 159.79 S_4A 135.65 £CC .ZZ044 IN( 9.644] Vl 29.947

RP 108.89 LkP -].]Z LOP 334.28 VP 38.213| GAP 5.75 AZP 80.94 TJL 233.03 TAP 32.81 RCJ 105.75 APO 165.56 v2 34.803

RE 123.581GL -35.15 GP 53.71 7AL 139.1E lAP 119.35 [T$ 51.99 ZA[ 1|E.10 [T[ 144.54 ZAC 86.04 ETC 163.23 CLP-145.92

PLANETOC[NTRIC CONIC

(5 65,533 VHL 8,095 CLA -25.79 RkL 29.52 RAO 6569.2 VEL 13.671 PTH 2,50 VHP 8,OO4 0PA 47.59 RAP ]39.3] ECC 2.0785

LNO4 47MTH LNCH TIMe L-| TI14_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO (ST T|H IN3 2 LAT INJ 2 LONG

90.00 6 4 31 1531.51 .75 1.66 271.86 118.31 6 30 2 931.5 4.53 355.02

90.00 9 34 0 841.89 20.82 321.05 280.88 109.64 9 48 2 24i.9 23.31 313.26

lO0.O0 6 59 47 1355.O6 -2,06 346.99 270.30 119.83 7 22 20 753.l 1.93 ]40.47

1130.00 11 ZI 25 5783,62 23,86 274,61 282,02 108.57 12 57 49 5183.6 26.17 266.58

110.00 7 20 46 1287.23 -7.92 338.39 268.69 123.36 7 42 13 687.2 -3.47 332.12

110.00 13 16 56 5422.22 30.42 249.49 284.34 106.41 14 47 18 4822.2 32.36 244.8!

01FrE_NTIAL CCIRR[CTICIN5 MI0-COL/R,_ [)_CUTION ACCL_ACY CIR_IT O[T[RNINATION ACCURACY

T0(-2.0S57 TR_-1.3406 TO3 -.0_11BAU .i_0_ s(,r _6_.5 _ 462.9 s63 106.9 ST 206i.5 SR 137.7 SS 673._

ROE .1 722 RRA -.2672 RC3 .2434 FAU .01564 RRT -.4472 RRIr -.7501_ RTF" .8957 CRT -.0056 CR$ .0941 CST -.9855
FOE-1.3752 FRA .0669 FC3 -.4708 8SP 8217 $66 _97,6 R23 .3805 RJ3 -.9005 LSA 2174.5 HSA 114.0 SSA 6.1

_E 2.0909 _A i .]148 8C_ .B_4 FSP -3_ S_I 26455.8 $62 412,7 THA 175.44 EL1 2070.4 EL2 01.5 ALF 176.92
J

LAUNCH 0ATE HAR 15 1969 FLIQ-IT TIME 112.O0 ARRIVAL OATE JUL 5 1969

HELIOCENTR|C CCN|C OI$TANC£ 339.136

RL 148.79 LAL ._0 LOL 174.24 VL _.296 6AL -11.20 AZL 101.47 H_ 162.90 SMA 134.97 £CC .21064 INC11.470]

RP 108.07 LAP -3.35 LOP 337.45 VP 38.142 GAP 5.97 A2'P 79.02 TAL 231.46 TAP 34°36 RCA 105.46 APO 164,48

RC 125.948 GL -40.03 GP 58.11 ZAL 134.08 ZkP Jl?.IB ET5 57.75 Z._E 108.11 ETE 146.05 ?AC 04.25 ETC 164.]4
PL4NETOCgNTRI( CONIC

C3 7].603 VHL 0.579 OLA -29.45 RAL 33.72 RA0 6_68.4 VI[L 13.963 PTH 2.55 VHP 0.911 OP4 50.73 R4P 334.56 ECC 2.2113

LN04 A2'NTH LN(.H TIME L-I T|NE |NJ LAT INJ LONG INJ RT A,_ INJ AZ)4TH _NJ T_ME PO CST T_N INJ 2 LAT INJ 2 LONG

81.55 6 56 37 14_.4_ !1.13 ._ 2_3.26 117,43 7 20 36 0]8.4 14.74 ]53.47
98.45 9 15 27 989.98 11.17 327.47 _-83.27 117.43 9 31 57 390.0 14.76 ]20.55

100.OO 8 44 10 I090.16 6.81 332.52 2gO_gO 119.10 9 2 21 490.2 10.65 325.83
100.00 10 10 35 013.48 15.58 316.68 205.54 115.84 10 24 9 213.5 18.93 309.47

110.00 B 20 56 1163._ -3.23 331.87 2?4.73 124.O5 0 40 19 563.4 1.26 ]25.66

110.00 12 50 19 5601.0_ _.33 261.78 L_JO.71 112.65 14 23 40 5001.1 29.16 253.74

CR_IT 0[TERNINATION 4CCUR4C¢
ST 2111.9 SR 115.6 SS 706.0

CRT -.5207 CR$ .641l CST -.9090

LSA 2416.0 HSA 139.9 SSA 4.6

ELI 2312.7 EL2 98.7 4LF 178.51

OIFFER_NTZ4L C.._(TION_ NZO-COL_S_E

T0£-3.417] TRA-I.IBO3 TC3 -.7317 _4J .7432 ,$GT _768.7

ROE .1066 RR4 -._937 R(3 .1871FAU .029_ RRT -.2_71

FOE-I.3722 FR4 .IL_ gO3 -.3430 8SP 05_ SGB 2_04.4

BOE 3.4]90 _R4 1.2443 0C3 .7553 gSP -300 S,GI 2770.0

EXECUTION ACCURAO'

SGR 446.4 ,%3 94.5

RRIr -.5796 RTF .9109

R_3 ._607 R13 -.9132

S/,,2 433.3 THA J77.76

Vl 29.947

V2 ]4.00_
CLP-149.84

LAUNCH OAT[ NAR 15 1969 FLIGHT TIN( i|4.00 ARRZV4L DATE JUL 7 1969

H_LIOC[NTRIC CONIC 0|$TANC[ 344._00

RL 140.79 LAL .00 LQ. 174'24 vL 20,209 5AL -10.91 AZL 104.08 PI(A 165.90 SMA 134.30 £CC ,21681 IN(14,0769 vJ 29.94 ?

RP 108.85 LAP -3.30 LOP ]40,63 VP 38.003 G4P 6.16 AZP 76.33 TAL 229.86 TAP ]5.84 RC_ 105.]0 APO 163.43 v_ 34.815

RE 128.306 GL -45,70 6P 63,24 Z4L 120.12 ZAP 114.10 ETS 65.09 ZA£ 10],29 ETE 149.20 ZAC 01.65 ETC 167.08 CLP-155.45

PLAN_.TO(ENTRIC CONIC
C] 00.625 VHL 9.414 0L4 -33.50 RAL 39.11RAD 6569.7 V_L 14.490 PTH 2.63 VHP 10.270 OPA 5].70 R_P ]_7.46 [(C _.4585

LNCH AZHTH LN_H T_NE L-! T]NE INJ LAT INJ LONG INJ RT 4SC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.]0 6 5 50 1700.47 11.03 20.69 291.96 121.83 6 34 19 1100.5 15.16 14.07

108.?0 10 49 14 804,71 11.05 313.43 291.97 121.03 11 2 ]9 EO4.7 15.10 ]O6.81

71._O 6 5 50 1708.47 11.03 20.69 291.96 121.03 6 34 19 1108.5 15.16 14.07

100.70 t0 49 14 804.71 11.05 313.43 291.97 121,03 11 2 ]9 204.7 15.10 ]O6.81

110.00 t0 5 27 938.03 5.34 320.13 208.25 123.01 10 21 6 330.0 9.74 31].81

110.00 11 40 48 622.3_ 16.06 _02.86 295.57 120.19 11 59 10 22.3 20.74 295.89

0IFFERENTIAL CORRECTIONS NIO-COUR._ EXECUTION ACCURACY ORBIT D£TERNIN_TION 4CCURACY

T0£-4.2142 TRA -.8907 TC3 -.5077 _4U .7093 ..%T 2068.0 .$GR 463.9 S(,3 81.7 ST 2572.4 SR 146.8 55 745.6

R(_ -.1167 RRA -.5517 RC3 .1141FAU ,0L:_255 RRT ,|705 RRF" -.16_g RTF .9320 CRT .6_68 CR5 -.5269 CST -.9925

FOE-1.]790 FR4 .1700 FC3 -.2203 0,_ 8888 _ _905.3 _3 -.3400 R|3 .9305 L54 2678.4 H54 144.7 $$4 3.5

80£ 4.2164 BR4 1.0478 _C3 ,5987 FSP -256 SGJ _69.2 $62 456.3 TH4 1.70 ELI 2574,1 EL2 114.3 ALF Z.05

L4UNCH O_TE NAR 15 1969 FLIGHT T|14_ 1|6.00 4RRIVAL [347E JUL 9 1969

HELIOCENTRIC CONIC 0ISTANC£ 3_O.610

RL 148.79 LAL .00 LOt- 174.24 VL 28.123 GAL -10._0 AZt., 108.11H(J 169.03 ._A 135.64 £C( .21509 INC18.1094

RP 100.83 LAP -3.39 LCP 343.80 VP _._ GAP 6._4 AZP 72.20 TAL _'_8.2| T4P 37.24 RE4 104.90 APO 162.39

RC i_O.653 GL -51.91GP 68.99 ZAL 121.|5 ZAP 110.29 ET$ 76.00 ZA[ 97.29 ETE 156.22 Z4C 77.0] £TC 173.70

PLAN[TOCENTRIC CON|C
C3 119.194 VHL 10.918 OLA -37._7 RAL 46._ RA0 65?0.2 V[L |5._O9 PTH 2.77 VHP 12.400 OPA 55.79 R4P 317.04

LN_ A2_4TH LN_ TINE L'_ _T_ INJ L_T INJ LONG INJ RT A_
64.21 5 54 10 189i.i9 9.68 34.27 303.38

115.79 11 57 35 147.34 9.70 307._ _03.39

64.21 5 54 10 1091.19 9,68 34,27, ]03,38

115.79 11 57 35 74?.34 9.70 _07._ _03._9

64.21 5 54 i0 1891.19 9.68 34.27 _03.38
115.79 11 57 35 747.34 9.70 _07._ _0_39

O_FFERENTIAL (X]eRI[CTION$

TD£-5.3105 TRA -._5 TC3 -._3 B._J .6215

ROE -,9313 RR4 -.7102 Re3 .0381 F4U .01571

gOE-l,4197 FR4 .2415 FC3 -.I14| B,_° 9"221

_0£ 5.3915 BR4 .79_5 0C3 .Sg00 FSP -217

Vl _9.947

V2 54.821

CLP-165.]5

HIO-C.CUR$E EXECUTION ACCURACY

SGT 29_2.0 t_R 682.8 $63 69.3
RRT .70_3 R_ r .4920 RTF .9600

_001.5 R_3 -.L_71RI3 .95_5

•%1 2963.3 _K,2 477.4 TH4 9.61

ECC 2.9616

INJ AZNTH INJ TIME PC) CST TIN INJ 2 L4T INJ 2 LONG

126.40 6 25 42 121J.2 14.37 20.05

126.47 12 10 2 147.] 14.39 301.74

1_6,40 6 25 42 1291.2 14.37 28.05

126.47 12 10 2 147.3 14.]9 ]OI.74
126.48 6 25 42 1291.2 14.37 20.05

126.47 12 10 2 147.] 14.39 3OI.74

ORBIT OETERt41N_TION _CCURAC¢

ST 2788.0 SR 508.7 55 805.1

CRT .,9675 CRS -.9409 CST -.9960

LS4 2942.4 MS4 147,6 SS4 2.6

ELl 2831.2 EL2 126.7 4LF 10.03
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-691

LAUNCH CATE NAR 15 1969

I._[LIOC[NTRIC CONIC

RL 148.79 LAL .(30

RP 108.80 LAP -3.39

RC 331,989 GL -57.76

PLAMETC_ENTRIC CONIC

C3 191.872 VHL 13.852

LNOJ.4 AZNTH LN_H TIHE

59.70 6 I0 11

1Z0._0 12 56 41

59.70 6 10 Jl

IZO.30 12 56 41
59.70 6 10 11

120.30 12 56 41

FLIGHT TINE 118.00 ARRIVAL gATE JUL 11 1969

DISTANCE 356.117

LC(. 174.24 VL 28o037 GAL -10.27 AZL 115.13 H(A |71.99 S_4A 133.00 ECC .Z1315 INE25.1296 Vl 29.947

LOP 346.97 VP 37.969 GAP 6.49 AZP 65,09 TAL 226.50 TAP 38,49 RCA 104.65 APO 161 .35 V2 34.629

GP 74.27 ZAL 113.27 ZAP 105.58 ETS 9_.76 ZAE 89.37 ETE 173.32 ZAC 71.95 ETE 190.45 CLP 172.23

CLA -40.5] RAL 55.63 RAO 6571,0 VEL 17.697 PTH Z.�B VHP 16.490 DPA 55.43 R4P 302.91ECC 4.1577

L-! T[NE INJ LAT INJ LONG INJ RT A_{: INJ A214TH INJ TINE PO CST TIN INJ Z LAT |NJ 2 LONG

2038.28 6.61 44.09 317.82 130.08 6 44 9 1438.3 11.71 38.26

771.13 6.63 ]07.49 317.64 J30.OB 13 9 32 171.1 11.73 301.66

ZO_8.18 6.61 44.09 317.82 110.08 6 44 9 1438.] 11.71 38.26
771.13 6.63 ]07.49 317.84 110.08 13 9 32 171.1 11.73 301.66

ZO38.28 6.61 44,09 3|7.82 110.08 6 44 9 1438.3 1J.71 38.26

771.13 6.63 ]07.49 317.84 130.08 13 9 32 171.1 11.73 ]01.66

DIFFERENTIAL CORRI[CTIOI¢S NID-COIJRS4E EXECUTION ACCURACY ORBIT OETERI4INATION ACCURACY

TDE-6.]048 TR4 .6940 TC3 -.1545 BAU .3963 _FvT 26_9.6 _ J5L_9.2 _3 38.2 ST 2610.4 5R 1500.9 SS 914.6

ROE-3.6216 RRA -.5640 RE3 -.0022 FAU .OO7_N_ RRT ._ RRF .B7_k_ RTT .9899 CRT .9945 CRS -.9888 CST -.9990
FDE-1.5459 FRA .3469 rE3 -.0356 BSP 9467 _ ]076.6 1_3 -.2110 R13 .9747 LSA 3143.4 MSA 149.8 SSA 1.9

8OE 7.2709 BRA .8943 6C3 .1545 FSP -182 561 _1056.2 ._2 496.8 THA 28.87 ELI ]OO8.0 EL2 136.4 ALF 29.83

LAUNO4 DATE MAR 15 1969 FLIGHT TII4E I_.O0 ARRIVAL DATE

PI[LI_ENTRIC CONIC DIST_CE _| ,565
RL 148.79 LAL .OO LOL 174.24 VL 17.953 GAL -9.88 A21. 129.70 PICA 174.69 SNA 132.37 ECC .21064 INC39.6988 Vl 29.947

RP 108.78 LAP -3.39 L(3P 350.15 VP 37.914 GAP 6.55 kIP 50.42 TAt. L_14.66 TAP 39.36 RCA 104.49 APO 160.25 V2 34.837

RE 135.313 GL -39.85 GP 73.10 ZAL J05,0J ZAP 100.33 ETS 135.48 Z/_E 77,39 [T[ Z08.75 ZAC 61.84 ETC 225.75 CLP 128.08

PLANETOCENTRIC CONIC
C3 413.821 VHt. 20.343 01_ -_.29 RAL 67.12 RA0 6572.| V[L 23,1_3 PTH 3,26 VHP 24.964 OPA 49.34 RAP 287.16 ECC 7.B104
LNCH AZMTH LNCH TINE L-I TINE INJ I.JIT INJ LONG INJ RT AS( ZNJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.53 7 4 _ 2110,77 _.3I 46.63 554.28 I29,24 7 _9 _ 1510.8 7.34 40.81
118.47 13 34 3 891.39 2.52 314,06 _34.19 129.24 |3 48 35 291.4 7.36 ]08.25

61.53 7 4 _ 2110.77 2.31 46,65 334.28 129.24 7 59 38 1510.8 7.34 40.81

118.47 15 34 3 891.39 2.31 314.08 334._ J29.24 J 3 48 55 291.4 7.36 306.25

61.33 7 4 _B 2110.77 2.31 46.6_ 3_4.28 129.24 7 59 38 J510.8 7.34 40.81

118.47 13 34 3 891.39 2.32 314,06 3_14.29 I29.24 J3 48 55 291.4 7.36 ]08.25

O_FFER1ENTIAL C.ORRIECTIOI_ HI0-COJRSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
T0[-_.2283 TRA 2.040_ TC3 -.0104 BAU .]010 SGT 1174.8 _;R _846.5 5_3 49.9 ST 936.2 SR 2776.0 SS 1J51.8

ROE-9.8392 RRA 1.47£4 RE3 .0900 FAU-.OO345 RRT .8682 Rl_" .9770 RTIr .9537 CRT .9834 CR5 -.9976 CST -.9936

FDE-I.8807 FRA .6J92 FC3 .0114 BSP 9490 S_ ]079.4 R_3 -.1465 RI3 .9890 LSA 3143.5 HSA 169.9 SSA .7

80£10.3353 _RA 2.5|90 BE3 .0906 FSP -157 S_J ]0]0.3 $412 547.6 THA 69.59 ELI 2925.1 EL2 161.1 ALF 71.59

JUL 13 1969

LAUNCH 04TE NAR 15 1969 FLIGHT TINE J2_.O0 4RRIV_L 0ATE JUL 15 1969

hELiOCENTRIC CONIC

RL 148.79 LAL .OO

RP 108.75 LAP -3.37

RE 137.623 GL -48.72

PLAN[TOC[NTRIC CONIC

C31248.357 VHL 35.332

LN_ A_NTH LNCH Tli4_

90.00 9 19 49

90.00 12 36 6
I00.00 10 13 28

lO_.O0 14 23 8

110.OO IO 32 41

110.O0 16 22 25

LOL 174.24 VL 27.868 GAL

LOP 353.33 VP 37.860 GAP

GP 55.26 7AL 98.09 ZAP

DISTANCE 365.997

-9.29 AZL 164.89 HCA 176.51SHA 131.75 ECC .20581 INC74.8890 vJ 29.947

6.3641P 15.14 TAL 222.39 TAP 38.90 RCA 104.64 APO 156.87 V_ 54.846

95.66 ETS 166.25 ZAE 56.73 ET_ 234.40 ZAC 41.49 ETC _52.87 CLP 99.97

0LA -26.10 RAL 76.82 RA0 6573.1 V[L 37.009 PTH 3.34 VHP 44.115 DPA ]0.85 RAP 275.32 £CC_1.5_8

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A214TH INJ TINE PO CST TIM INJ 2 LAT _NJ _ LONG

1892.57 -10.6B 22.04 342.70 116.38 9 51 21 129_.6 -7.05 15,24

1247.95 9.75 345.63 332.83 116.72 12 36 54 647.5 13.26 33_.73

1719.3(3 -14.O1 7.61 341,00 I16,68 10 42 7 1119.3 -10.3_ .76

896.03 13.07 321.50 334.55 117,12 |4 40 4 296.1 16.60 514.50

1658.99 -20,94 359.32 337,27 117.66 11 0 21] 1059.0 -17,07 352.33

5817.16 19.96 275.32 558.32 118.34 17 59 2_ 5217.2 23.59 26_.06

DIFFERENTIAL C..ORR[CTION5 NI0-CO_SE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 3.5860 TR4 1.4_O2 TC3 -.0566 BAU 3.0460 _T 755.3 _ 2649.9 5_3 45.3 ST 587.2 SR 2075.9 SS 1536.9

RO-12.6204 RRA 6._66 RE3 .1755 FAU-,0466! RRT -.6845 RRF .9973 RIT -.6291 CRT -.9537 CRS -.9996 CST .9444

FDE-2,4380 FRA 1.4573 FC3 .0323 BSP 84]0 _ 2755.4 R_3 -.|140 RJ3 .9935 LSA 2642.6 NSA 182.0 5SA .6

BOEI3.12130 BRA 6.3582 BE3 .1823 FSP -146 SGI 2702.0 _2 540.0 THA 101.51 ELl 2150.6 EL2 170.4 ALF 105.20

CAUNO_ DATE MAR 15 1969 FLIGHT TINE |24.00

HELIOCENTRIC CONIC

RL 148.79 LAL .(30

RP 108.72 LAP -3.34

RE 139.9_3 GL 35.62

PLANETC_[NTRIC CONIC

C3 733.834 _L 27.456 OLA
LN04 A2'NTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ KIT A_C INJ AZI4TH INJ TINE

18.59 14 25 16 ]077,23 -.36 249,O2 Z99,56 16.30 J5 A9 33

161.41 1 14 50 3303.41 -.35 94.56 L_39.54 16.30 2 9 53

18.39 14 25 16 _077.25 -.56 _49.0_ L_39.56 16._ 15 49 33

161.41 I 14 50 3103.4J _.55 94,56 2<_.54 16,30 2 9 53

18.59 14 25 I6 5077.23 -.56 149.O_ _.56 I6.]0 13 49 53

161.41 1 14 50 3303.41 -.55 94.36 _.54 16,30 2 9 53

OIFFERENTIAL CCRRECTION$ NI0-r.._U_E EXECUTION ACCUR4CY

TDE -.O907 TRA .86&6 TC3 -.0533 BAU 1.73_4 S_T 706.8 _ 3045._ ,_3 47,4

RD-12.3464 RRA 1.8110 RC3 -.1637 FAU--.02168 IL_T .5481 RRF -.H68 RTF -.482!

FOE 2.3301 FRA -.2879 FC3 .0249 BSP 9329 _ 3124.8 R_3 -.1019 RI3 -.9945

BOE12.3467 _RA 2.0086 BE3 .1722 FSP -154 _l ]069,3 _2 386.5 TH4 82.47

AI_IVAL DATE JUL 17 1969

DISTANCE 576.183

LOL 174.24 VL 27.785 GAL -9.90 AZL _1.12 HO_ 184.04 ,_A 131.15 ECC .21712 IN(55.8770 VJ 29.947

LOP 356.50 VP 37.807 GAP 7.61 AZP |4_,8| T_L 2_2.49 TAP 46.31 RCA 102.67 APO 139.62 v2 34.855
GP -64.19 ZAL 101.05 ZAP 9_._10 [T$ |9J.35 Z_E 71.65 ETE 121.51 _AC 80.15 ETC 104.17 CLP 110.57

73.70 RAL 29.71 RAD 6572.7 V_L 19.582 PTH 3.44 VHP 34.659 OPA -85.64 RAP 354.26 ECC]3.406_
PO CST TIN INJ 2 CAT INJ _ LONG

4477.2 -8.23 247.17

2703.4 -8.23 92.71

4477.2 -8.23 247.17

2703.4 -8.23 92.71

4477.2 -8,23 247.17

2703.4 -8.23 92.71
CRBIT OETERNINATION ACCURACY

ST 194.0 .T,R 2608.2 S$ 1468.8

CRT .2511CR$ .9997 CST .2273

LSA 2993.5 MSA 190.7 SSA 1.2

EL! 2608.6 EL2 187.8 ALF 88.9_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-69_

LAU_K_H DATE NAR 15 1969 FLIGHT TINE IZ6.00 4RR]VkL DATE JUL J9 1969

H(L|_[NTRI( ((3NJC

RL 148.79 LAL .00

RP 108,69 LAP -3.30

RC 142.207 GL 59,77

PLAN[TOCENTRIC CON|C

C3 270.064 VHL 16.434

LNCH AZ'MTH LN(H Tfl_

22.95 12 32 £

157.05 22 59 27

22.95 12 32 6

157.05 22 59 27

22.95 12 32 6

157.09 22 59 27

OIFF[RENTIAL CCII_(T_ONS

TO£ 3.4834 TRA-J.SL_07 TC3 -.0_ BAIl .1667
R0£-2.6563 RRA 2.6J_ RC3 -.0_78 FAU .00331

FOE 1.0172 FRA -.5129 FC3 -.0177 8SP 10505

BOg 4.3807 BRA 3.0292 0(3 .0462 FSP -177

DISTANCE 381.127

LOL 174.24 VL 27.702 G&L -9.41 AZL 58.70 HC.A 186.37 SMA 130.56 ECC .21381 INC51.2999 Vl Z9.947
LOP 359.68 VP 37.755" GAP 7.75 AZP 121.14 TAL 220.48 TAP 46.84 RC4 102.64 APO 158.47 V2 54.865

GP -72.81ZAL 107.72 ZAP 104.74 ET$ 234.10 ZA( 88.19 £T[ 161.98 _AC 96.19 [TC 146.76 CLP 149.44

OLk 69.93 RAL 359.05 RA0 6571.6 VI[L 19.783 PTH

L-I TII,_ INJ LAT

4974.08 -6.47

3221.30 -6.46

4974.08 -6.47

3221.30 -6.46

4974.08 °6.47

3_21.30 -6.46

3.13 VHP 20.706 DPA -70.96 RAP 52.60 ECC 5.4446

_NJ LONG INJ RT A_ INJ AZI4TH INJ TIN([ PO CST TIN INJ 2 LAT INJ 2 LONG

244.95 298,6# E0.2J 13 55 O 4374.1 -15.96 242.52

94.96 266.67 20.21 23 53 8 2621.3 o13.96 92.56

244.95 Z66.69 20.21 13 55 0 4374.1 -13.96 242,52

94.96 266.67 20.21 23 53 8 2621.3 -13.96 92.56

244.95 266.69 20.21 13 55 0 4374.1 -13.96 242.52

94.98 2_.67 E0.21 23 53 6 2621.3 -13.96 92,56

NIOoCOJR$[ EXECUTION ACCURACY MIT OETERNIt, MTZON ACCURAC_

_T 1_,7 _ _lg.3 SG3 55.2 ST 1299.9 5R 1222.7 $5 694.9
RRT -.9413 _ -.95_ R1T .9968 CRT -.9404 CRS .9579 C$T -.99_4

3438.6 R23 -.1686 R13 -.9845 LSA 1889.0 MSA 315.1 SSA 1.6

SG1 3394.0 S_2 552.0 THA 124.35 ELI 1757.9 EL2 507.5 4LF 136.86

LAUNCH OATE MAR J5 1969 FL|GI,4T TIME |28.{X] ARRIVAL DATE JUL 21 1969

HEL|OCENTRIC CONIC OISTANC[ 386.383

RL 148.79 LAL .0{3 LOL 174.24 VL 27.621 GAL -'9.0"Z AZL. 69.24 H(JL

RP 108.66 LAP -3.26 LOP 2.87 VP 37.?05 GAP ?.84 A2P JJO.SI TAL

RC 144.478 GL 55.94 GP -68.7I ZAL 114,30 ZAP 111._9 £T$ _7|.55 ZA£ 91_.|6

PLANETOC_NTRIC CONIC
C3 136.244 VHL 11.612 OLA 63.38 RAL 357.36 RAO 657o,5 VEL 16.049 PTH 2.83
LNCH AZ'MTH LNCH TZI4E L-X 7_ME INJ LAT INJ _ INJ RT AS( INJ A214TH

30.60 12 42 32 4840.49 -12.73 237.06 260.87 27.35

149.40 22 35 29 3138.06 -12.72 95.52 2_O.85 27.35
30.60 12 42 _ 4840.49 -12.73 237.O6 260.87 27.35

149.40 2"2 35 29 3138.06 -12.72 95.52 L_.85 27.35

30.60 12 42 32 4840.49 -12.73 237,O6 L_0.87 27.35

149.40 ,_ 35 _ 3138.06 -12.72 95,52 260.85 27.35

J89.22 _4A 129.98 £C( .21213 INC20.7605 v! 29.947

219.63 TAP 47,85 RCA J02.4I kPO 157.55 v2 54.875

£T£ 197.50 zkC IO5.49 ETC 183.37 (LP 178.77

TOE 2.5146 TRA-2.8232 TC3 -.2_4 _AU .5421 S_T 3401 .I S(_ 1163.0 SG3 66.0
ROE .09J8 RRA J.0593 Re3 .027O FAU .01698 RRT -.gO43 R_r -.7991RTF .9769

FOE .7767 FRA -,55_18 FC3 -.1079 ¢SP 9_IlJ6 _ 3594.4 R_3 -.2406 RI3 -.9877
BO_ 2.5162 _RA 3.0194 8C3 .2976 FSP -215 ,%1 3563.0 _2 47_.9 THA 162.50

VHP 14.677 0PA -59.67 RAP 52.31ECC 3.2422
INJ TI_ PO C$T TIN INJ 2 LAT INJ 2 L_G

14 3 13 4240.5 -19.80 233.58

23 27 47 2538.1 -19.79 92.04

14 3 |3 4240.5 "19.80 233.58

23 27 47 2538.1 -19.79 92.04

14 3 13 4240.5 -19.80 233.58

23 27 47 2538.1 -i9,79 92.04

ORBIT 0£7£RMINAT|ON ACCURACY

5T 1544.3 SR 351.0 55 556.7

CRT -.4953 CR5 .3147 CST -.9809

LSk 1640.7 NSA 322,7 SSA 2.1

ELI 1554.4 EL2 305.4 ALF 175.35

LAUNCH 0ATIr MAR 15 19_9 FLIG_4T TINE 130.00

HI[LIOCENTRIC CONIC 0ISTANCE 592.194

RL 148.?g LAL .O0 L_174._4 VL 27.540 G4L -8.66 AZL 74.74 PICA 192.23
108.65 L4P -3.20 LOP 6,05 VP 37.656 G_P 7.97 _ZP 104.9_ TAL 216.83

RC 146.734 GL 50.52 GP -61.95 Z4L 119.83 ZAP 117.59 ETS 285.17 Zk£ 105.24

PLAN[TOCENTRIC CONIC

C3 86.208 VHL 9.285 0L4 57.68 R4L .92 RAO 6569.7 V_L |4.407 PTH 2,62

LNO-I 4ZI4TH LNCH TIN[ L-I TINE INJ LA7 INJ LONG INJ RT AS( INJ A2"NTH

37.40 13 13 46 4714.75 -17.40 22_.39 259,49 34.08

142.60 22 32 39 3074.12 -17.39 g_.12 259.47 34.08

37.40 13 13 46 4714,75 -17.40 228.39 259.49 34.08

142.60 _ 32 39 3074.12 -17.39 95.12 259,47 34.08

37.40 _=i_6 471_,75 -17.40 _ ESg.4g 34.0_

142.60 22 32 39 3074.12 -17.39 95.12 25g.47 34.08

ARR|VAL 0ATE JUL 23 1969

SN_ 129.42 ECC .21105 INC15.2619 vl 29.947
TAP 49.06 RCA 102.10 APO 156.73 v2 54.885

ETE 208.65 ZAC 1J_.14 ETC 195,46 CLP-170.06

VHP !1.697 OP_ -50.75 R4P 50.74 £CC 2.4188

INJ TIM[ PO CST TIN INJ 2 L4T INJ 2 LONG

14 32 20 4114.8 -23.96 223.91

2_ 2_ 54 2474.1 -23.95 90.64

14 32 20 4114.8 -25,96 223.91

23 23 54 2474.1 -23,95 90.64

14°3_ 41J4_:_ -23.96 223.91

23 23 54 2474.1 -23.95 90.64

OIFF£RIENTIAL O_(_ECTiONS _0-_ £_ECUTICN ACCURACY

TOE 1.8383 TRA-E.B_7 TC3 -.6504 B/_./ .7501 .T_T 3871.4 _ 531.1 _3 78.3

ROE .4628 _A ._5 RC3 -,0247 FAU .02453 RRT -.5545 _" -._N_ RIT .9500

FOE .7278 FRA -.5553 re3 -.2464 _SP 11541 _ 3_09.7 _ -.3014 RI5 -.9471

1.8957 BRA 2.8649 _C3 .6508 F,SP -257 SGI 3683.4 S_2 441.0 THA 175.34

LAUNCH OATE MAR 15 1969 FLIGHT TINE 132.00

HELI_X:ENTRIC CONIC 0I$T/_ 397.867

RL 148,79 LAL .00 LOL 174,24 VL 27,461 G_L -8,30 k2'L 78,07 HC4 195,51

RP 108.59 I._P -3.13 LOP 9.23 VP 37.608 GAP 8.I2 kIP |01.52 TAL 215.04

RC 148.977 GL 45.27 GP -55.45 ZAL 1_4,14 ZAP 123.34 ET$ _1,06 Z_E 110.62

PLAN[TC_£NTRIC CC_IC

C3 62.486 V_. 7.905 0L_ 52.89 RAL 5.0_ _ 691_3.2 _L 13,559 PTH 2.48
LN(H A2_4TH LN(.H TINE L-I T|N_ INJ LAT |NJ _ INJ RT A_ INJ A2_4TH

43.27 13 46 45 4605.01 -_0.34 219.87 2_8.78 40.05

136.73 _ 32 45 3035.51 -_.33 94.5t5 258.77 40.05

43.27 13 46 45 4605.01 -Z0._4 Z19.87 238.78 40.05

136.13 22 32 45 3053,51 -20.35 _4._ 258.77 40.05

43.27 13 46 45 4_05.01 -20.34 219.87 238,78 40.05

136.73 L_ 32 45 3033.51 -20.35 94._ 238.77 40.05

DIFFERI[NTIAL CC_CTICI_ NIO-COURSE'E_ECUTICN ACCURACY

TDE 1.4845 1RA-2.7O55 1C3-1.0225 BALi .8569 SGT 5785.9 SGR 416.2 _,3 90.4

RO( .4782 ARk .I569 RC3 -.0838 FAU .0_lO_I RRT -.0|62 R_ r .,_g7 R1T" .9270

FOE .6977 FRA -.5273 FC3 -.4186 BSP 11837 _ _k_Og.8 R25 -._449 R13 -._'ZT0

1.53_6 _RA 2.7100 8(3 |.O_F_rS_ -295 911 3786.0 _2 416.I THA 179.90

,TIMA 128.87 EC(

TAP 50.35 RCA
ETE 211.61ZAC

10.038 OPA

INJ TINE

15 3 30

23 23 18

15 3 30
25 23 IB

15 3 30

23 23 18

_IT 0£TERt41N_TION ACCUR4CV

ST 150J.4 SR 315.4 5S 493,§

CRT .4065 CRS -.6653 CST -.9525

LSA 1580.2 MSA 317.5 SSA 3.0

ELI 1507.1 £L2 287.1ALF 5.06

4R_IVAL OATE JUL 25 1969

,21030 INC11,9275 VJ 29.947

101.77 APO 155.97 v2 34.897
117.46 £TC 199.34 CLP-165.71

-43.19 RAP 49.66 ECC 2.0284

PO C$T TIN INJ 2 LAT INJ 2 LONG
4005.0 -26.37 214,95

2433.5 -26.36 89.24

4005.0 -26.37 214.55

2433.5 -26.36 89.24

4005.0 -26.37 214.55

2433.5 -26.36 89.24

ORBIT DETERNINATION ACCURAC_

ST 1452.9_R 351.2 55 468.9

CRT .6233 CRS -.8670 CST -.9299
LS_ 1535.3 NSA 311.9 SS_ 4.0

ELI 1469.9 £L2 271.5 ALF 8.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 4, 1968-69

LAUNCH CArE MAR 15 1969 FLIGHT TIME 134.00 ARRIVAL CArE JUL 2T 1969

HELIOCENTRIC CONIC

RL 1AB.79 LAL .00

RP IOH.56 LAP -3.O§

RC 151.204 GL 40.5_

PLANE TOCENTRIC CONIC

C3 49.260 VHL 7,019

LNCH AZMTH LNCH TIME

48.30 14 18

131.70 22 32 3_

4_.30 14 18 20

131.70 22 32 38

48.30 14 18

131.70 22 32 3fl

81STANCE 403.566

LOL 174.24 VL 27.382 GAL -7.94 AZL B0.31 HCA 198.43 SMA 17_.33 ECC .20977

LOP 12.42 VP }7.561 GAP B.28 AlP 99.20 TAL 215.24 TAP 51.67 RCA 101.41

GP -49.70 ZAL 127,32 7AP 128.43 ETS 294.37 ZAE II4.HI ETE Z11.77 7AC 121.95

CLA 48.91 RAL 9.01 RAG 65C_.8 VEL 13.062 PTH 2.3H VHP 9.042 CPA -36.71

L-I TIME ]NJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4509.64 -22.02 211.93 258.37 45,15 15 33 30 3909.6

3011.82 -22.01 94.26 258.35 45,15 23 22 49 2411.H

4509.64 -22.02 211,93 258.37 45.15 15 33 30 3909.6

3011.82 -22.01 94.26 258.35 45,15 23 22 49 2411.fl

4509.64 -22,02 211.93 258.37 45.15 15 33 3{] 3909.6

3011.82 -22,01 94.26 258.35 45.15 23 22 49 2411.B

CIFFERENTIAL CORRIECTIONS

TCE 1.2547 TRA-2.5700 TC3-1.3974 BAU .9243

ROE .43H9 RRA .O6C_q RC3 -.1303 FAU .03454

FOE .6592 FRA -.4840 FC3 -.6070 BSP 12182

BCE 1.3293 BRA 2.5708 BC3 1.4035 FSP -331

MIC-COURSE EXECUTION ACCURACY

S{,T 3884.1 S(,R Al018 SG3 101.4

RRT .2_BB R'RF .6|98 RTF .90H7
,%B 3905.7 R_3 .3705 R13 .9098

$61 3885.9 S{,2 393,1 THA 1.77

INC 9.6921 vI 29,947

APO 155.25 V2 34,90_

ETC 208.42 CLP-163.95

RAP 4_.17 ECC l.fl107

INJ 2 CAT INJ 2 LL-W'_C

-27.53 _05,96

-27.52 _8.29

-27.53 205,96

-27.52 _H.29

-27.53 205,96

-27.52 fl_.29

ORBIT CETERMINATICI_ ACCURACY

ST 14_.4 SR 359.2 SS A43._

CRT .GAI3 CRS -.9235 CST -.9098

LS_ 1483._ MSA 306.4 SbA 5.2

ELl 1425.4 F_2 258.9 ALF 10.23

LAUNCH 0ATE MAR 15 1969 FLIt,H? TIME 136.00 ARRIVAL GATE JUL 29 1969

HELIOCENTRIC CONIC

RL 14H.79 LAL .00

RP 108.52 LAP -2,96

RC 153.416 GL 36.49

PLANE TOCENTRIC CONIC

C3 40,981 VHL 6.402

LNCH AZMTH LNCH TIME

52.61 I4 48 6

J27.39 22 32 4

52,61 14 48 6

127,39 22 32 4

52.61 14 48 6

127.39 22 32 4

0ISTANCE 409.279
LOL 174.24 VL 27.305 GAL -7.58 AZL 81.91 HCA 201.57 S_A

LOP J5.6i VP 37.516 GAP 8.45 AZP 97.5] TAL 2II .44 TAP

GP -44.72 ZAL 129.52 ZAP 132.90 ETS 296.61 ZAE 118.09 ETE

127.81 ECC .2[3944 INC fl._853 Vl 29.947

53.00 RCA J01J74 APO 154.57 V2 34.920

210.Hl 7AC 125.fl6 ETC 200,3H CLP-163.34

OLA 45.62 RAL 12.67 RA0 65661.6 VEL 12174_ PTH e.32 VHP 8.414 CPA -31 .II
L-I TIME INJ LAT INJ LCNC. INJ RT A$C INJ A2'MTH INJ TIME _ CST TIN

4425.49 -22.90 L_4,72 258.27 49.40 16 I 51 3H25.5
3003.51 -22,88 94.34 258.25 49.39 23 22 _ 2403.5

4425.49 -22,90 Z04,72 258.27 49,40 16 1 51 3825.5
!WJO3.51 -22.88 94.34 258.25 49.39 23 22 _ 2403.5

4425,49 -22.90 204.72 258.27 49,40 16 1 51 3825.5

3OO3.51 -22,_8 94.34 258.25 _' 49.39 23 22 8 2403.5

CIFFERENTIAL CCRRECTION5 MID-CCI.IR.Sr. EXECUTION ACCURACY

TCE 1.0895 TRA-2,4412 TC3-1.7670 BAU .9722 S(.,T 3978.2 SGR 413.6 SG3 '110.6

ROE .3972 RRA ,0274 RC3 -.1628 FAU ,03764 RRT .4306 RRF .7328 RTF .fl94I

FOE .6134 FRA -,4294 FC3 -,7951 BSP 12505 -%8 3999.7 R'23 .3815 RI3 ._957

_0E 1.1596 BRA 2,4413 BE3 ] .7744 FSP -361 SGI 3982,2 SG2 37_.9 THA 2,59

RAP 49,18 ECC 1.6744

INJ 2 LAT INJ 2 LL'W_G

-27.95 19fl.27

-27,94 H7.89

-27,95 19H.27

-27.94 H?,H9
-_7.95 19H.27

-27.94 f17 ,_9

C_IT CETERMINA T_C'_N ACCURACY

ST 1354.1 SR 355,7 55 417.3

CRT .76101CRS -.94H3 CST -.flgOI

LSA 1429.] HS4 302.3 SSA 6.6

ELI 1377.6 EL2 249.7 ALF I0,7H

LAUNCH CAT[ MAR 15 1969 FLIGHT TIME 138.00 ARRIVAL GATE JUL 31 1969

HELIOCENTRIC CC_[C CISrANCE 414.99H

RL 14_.79 L4L .O0 LC,L 174.24 VL 27._2_ GAL -7,21 A7L fl3.13 H(A 204,72 SMA 127.30 ECC .20929 INC 6._697 Vl 29,9a7

RP ]0H.4H LAP -2.H7 LOP 18._0 VP 37.47_ GAP fl.62 AIP 96.25 TAL 209.63 TAP 54,35 RCA I0(].65 APO 153.94 V2 34,932

RE 155.61_ GL 32,93 GP -40.46 74L I30.HB lAP ]36.7H ETS 29H,30 ZAE 120.66 ETE 209.39 7AC 129.35 ETC 199,H5 CLP-163,30

PLANE TOCENT_IC CL'_IC

C3 35.330 VHL 5,944 CLA 42.H9 RAL 16.10 RAG 6568.4 VEL 12.51H PTH 2.27 VHP H,00? CPA -26.24 RAP 49.5_ ECC 1.5_14

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 L_T INJ 2 LL-W_G

56.33 15 16 16 4349,85 -23.30 198,21 25H.50 52.91 16 28 45 3749,9 -27.96 191.41

123.67 22 31 19 _304.18 -23,29 94,76 25_o49 5_.9_ 23 _1 _3 2404.2 -_7.94 H7.96

56.33 15 16 16 4349.H5 -23.30 198.21 258.50 52.91 16 28 45 3749.9 -27.96 191.41

123.67 22 31 19 3OO4.1H -23,29 94.76 258.49 52.90 23 21 23 2404.2 -27.94 H7.96

56.33 15 16 16 4349.85 -23,30 198,21 258.50 52.91 16 _8 45 3749.9 -27.96 191.4l

123.67 22 31 19 _O4.1H -23.29 94.76 258,49 52,90 23 21 23 2404.2 -27.94 H7.96

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY L"RBIT CE TERMINATICIq ACCURAC Y

TOE .9647 TRA-2,3171 TC3-2.1294 BAU 1.0095 S,GT 40_0._ S_R 412.8 5C3 11_.0 ST 1}06.6 SR 350.0 SS 390.4

RCE .3631 RRA ,0086 RE3 -.1839 FAU .03968 RRT .5025 RRF .7760 RTF .8826 CRT ,7059 CRS -.962fl CST -.H701

FOE .5645 FRA -,36_O FC3 -.9723 BSP 12_E]7 _B 409|.2 R'Z3 .3806 R13 .fl843 LSA 1375.7 MSA 299.1 5SA H.I

eCE 1.030_ BRA 2.3172 8C3 Z.1374 FSP -384 SGI 4075.6 ,S(;_ 356,4 ?HA 2.94 ELI 1330,5 EL2 243.5 4LF 11 ,OH

LAUNCH C4TE MAR 15 1969 FLIGHT TIME 140.00 ARRIVAL CATE AUG 2 1969

HELIOCENTRIC CONIC

RL 148,79 LAL .00

RP 10H.45 LAP -2.76

RC 157.792 GL 29.8|

PLANE TC_ENTRIC CONIC

C3 31.211 VHL 5.587
LNCH ATMTH LNCH TIME

59.55 15 43 9

120.45 22 30 41

59.55 15 43 9

120.45 22 _ 41

59.55 15 43 9

120,45 22 30 41

01STANCE 4_0.718

LGL 174.24 VL 27.153 GAL -6,83 AZL 84.0_ HCA 207.88 .9_4A 126.80 ECC .2093J INC 5,9134 VJ 29.947

LOP 21.99 VP 37.429 GAP B.79 AZP 95.23 TAL 207.81 TAP 5S,69 RCA 10_._6 APO 153.34 V2 34.945

GP -36.82 7AL 131.53 ZAP 140.16 ETS 299,64 2AE 122.70 ETE 201.82 7AC 132.55 ETC 199.13 CLP-163.57

OLA 40.63 RAL 19.39 RAO 656_._ VEL 12.352 PTH 2.23 VHP 7,742 CPA -21 .99

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TI_

4280.78 -23.45 19_,3! _59.05 55.8I 16 54 29 3680,8

)O10,76 -23.43 95.44 _59.04 55,80 23 L:_0 51 2410.8

4280.78 -23.45 192.31 259.05 55.81 16 54 29 368_.8

}010,76 -23.43 9_,44 259.04 55,_ 23 2:'0 _1 2410,8

4280,78 -23.45 192.31 259,05 55,81 16 _4 29 3680.8
3010,76 -23,43 95.44 259.04 55,80 23 L_O 51 2410,8

DIFFERENTIAL CORRECTIONS

TOE .H651 TRA-2.1979 TC3-2,4905 BAU 1,0425

ROE .3365 RRA -.0018 RC3 -.1980 FAU .04096

FOE .5136 FRA -,3054 F(3-I,1361 8SP 13175

_OE .9282 _RA 2,1979 BC3 2.4984 FSP -406

MID-COURSE EXECUTION ACCURAC_

SGT 4165.6 S(,R 409.9 .5(;3 124.0

RRT .544| RRF .78_2 RTF .8742

SG_ 4185.7 R"Z3 .3686 R13 .B75_

,5(31 4171.6 SG2 343.4 THA 3.09

RAP 50.30 ECC 1.5137

INJ 2 LAT INJ 2 LONG

-27.76 185.25

-27.75 d8.39

-27.76 IH5.25

-27.75 HH.39

-2?.76 185.25

-27.75 HH.39

ORBIT 0ETERMINATION ACCURACY

ST 1260.2 SR 345.1 SS 362.H

CRT .?06? CR5 -.9727 CST -.8497

LSA 1323.3 MSA 296.1 SSA 9.H

EL] 1284,4 EL2 239.6 ALF 11.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 4 1968-69 p

LAUNCH CATE MAR |5 ]969

HELIOCENTRIC C_NIC

RL I 4ti .79 LAL .00

RP 108.4J LAP -2.65

RC 159.953 GL 27.07

PLAN_ TC_CENTR Z C CONIC

C3 28.04| VHL 5.295

LNCH A2'MTH LNCH T_H_

62.36 16 9 O

l|7.64 2'2 _3 28

62.36 16 9 {3

127.64 22 30 ?B

62.36 16 9 O

117.64 22 30 ?B

FLIGHT TIE |42.00

_is_Nc¢ "26.450
LC_. 174.24 UL 27.07'9, GAL -6.45 AZL 84.86 HCA 211 .05 SMA

LC'_P 25.18 VP 37.387 GAP B.96 AlP 94.40 TAL 205.97 TAP

GP -3}.70 ZAL 131.58 ZAP 143.11 ETS 500.72 ZAE 124.3Z ETE

CLA 38.75 RAL 22.61 RAG 6§65,1 VEL 12,?24 PTH 2.?0 VHP

L-I TIHE INJ LAT INJ LC_ INJ RT ASC INJ AS'NT_

4217.02 -23.46 186.94 259,9(] 58.22

3020,89 -23.44 96.30 259.89 58.21

4217.02 -Z3.46 186.94 ?59.90 58.22

3020.89 -23.44 96.30 ?59.B9 5P.?l

4217.02 -23.46 186.94 ?59.90 58,??

3029.89 -23.44 96.30 ?59.89 58.21

ARRIVAL DATE AUG 4 1969

DIFFERENTIAL CCRRECTICNS

TCE .8944 TRA-J.9704 TC3-?.6987 BAU I.Ol_l

ROE .3396 RRA .0168

FCE .fi396 FRA -.1636

BC£ .9567 BRA 1.9705

LAUNCH GATE MAR 15 1969

HELIOC£NTRIC CONIC

RL 148.79 LAL .00

RP 108.37 LAP -2.52

RC3 r.1725 FAU .03796

FC3-1.1719 BSP 10934

BC3 ?.7042 FSP -264

LCt. 174.24 VL 2i.005 GAL

LOP ?8.38 VP 37.346 GAP

126.31 ECC .20948 INC 5.1376 V! 29.947

57.02 RCA 99.85 APO 152.77 v2 34.957

?06.26 ZAC 135.54 ETC 198.35 CLP-]64.0!

INJ TIME

17 19 17

23 ?0 49

17 19 17

23 _ff] 49

17 19 17

23 2_ 49

NI0-COURSE EXECUTION ACCURACY

SGT 407f.8 SGR 411.0 _,3 I70.1

RRT .4861 RRF ,7679 RTF .836j

S(.6 4092.4 R23 .4042 R13 .8378

S_1 4076.7 .S,_2 358.7 THA 2.83

7,569 0PA -IB.27 RAP 51.28 ECC 1.46J5

PC) CST TIM INJ 2 LAT INJ ? LONG

3617.0 -27.48 179.70

2420.9 -27.47 B9.06

3617.0 -27.48 J79.70

2A_0.9 -27.47 89._6

3617.0 -27.48 179.70

?420.9 -27.47 89.06

ORBIT DETERMINATION ACCURACY

ST J271.4 SR 367,6 S5 3B5.?

CRT .7496 CRS -.9897 CST -.8333

LSA 1343.9 HSA 306.0 SSA 10.7

ELl 1302.0 EL? ?37.6 ALF I?.66

FLIGHT TIME 144,00

0ISTANCE 437.I 58

-6.06 AZL 85.51 HCA

9,I4 A_P 93.7? TAL

ARRIVAL OAT£ AUG 6 1969

214.22 S_A 125.84 ECC .20986 INC 4.492! Vl 29.947

Z04.14 TAP 58.36 RCA 99,43 APO 152.24 V? 34.970
RC 162.097 GL ?4.60 GP -31.0J ZAL 131.14 ZAP 145.71 ETS 301.56 ZA£ I25.62 £7£ _4.75 ZAC 138.36 ETC 197.56 CLP-164.58

PLANE TOCENTRIC CONIC

C3 25.531 VHL 5.053 OLA 37.16 RAL ?5,78 RAO 6568.0 VEL |?.12| PTH ?.|7 VHP 7.463 0PA -14.97 RAP 52.45 ECC 1.4_02
LNCH AZMTH LNCH TIM[ L-I TII_ INJ LAT INJ LONG INJ RT AS_ INJ AS'NTH INJ TIN? PC) CST TIN INJ 2 LAT INJ 2 LC_JG

64.86 16 34 12 4157.34 -23,38 181.99 261.02 60.26 17 43 30 3557.3 -27.15 174.61

115.J4 22 30 36 3034.01 -?3.37 97.33 261.01 60.25 ?3 21 10 ?434.0 o27.14 89.95

64.86 16 34 12 4157.34 -23.38 181.99 261.02 60.26 17 43 ]0 3557.3 -27.15 174.61

115.14 22 30 36 3034,01 -23.37 97.33 261.01 60,25 23 21 10 2434.0 -27.14 89.95

64.86 16 34 |? 4157.34 -23.38 181.99 261.02 60.26 I7 43 30 3557.3 -27.15 174.61

115.14 ?? 30 36 3034.0! -23.37 97.33 261.01 60.25 23 21 JO 2434.0 -27.14 89.95
C/FF£RENTIAL CCRRECTIONS HI0-COUR_ £XECUTION ACCURACY ORBIT OETEI_INATION ACCURACY

T_E .7416 TRA-I.9378 7(3-3.1832 BAU 1.0888 SGT 4319.3 SGR 406.0 SG3 130.4 ST 1183.4 SR 347,1 SS 319.4

ROE ._O60 RRA -.0074 RC3 -.EO84 FAU .04109 RRT ,5692 RRF .7645 RTF ,_583 CRT .718_ CRS -.98_6 CST -.BOBO

FOE .4307 FRA -.1670 FC3-1.3932 BSP 13459 S(,_ 4338.4 R'_ .3_21 R13 .8597 LSA 1239.9 NSA 292.? 5SA 13.5

BOE .8022 BRA 1 .9378 8C3 3.1900 FSP -410 S_! 4325.6 S_? 333.4 7HA 3.08 ELI 1210.5 EL2 236.1 ALF 12.37

L_UNCH DATE MAR 15 1969 FLIGHT TIME 146.00 ARRIVAL DATE AUG _ _969

HELIC(ENTRIC CONIC 0ISTANCE 437.872

RL 148.79 LAL .00 LOL 174.24 VL 26,933 GAL -5.66 AZL 86.06 HCA 217.40 SHA

RP 108.33 LAP -2.39 LOP 31.57 VP 37.306 G*P 9,33 AZP 91.13 TAL 20?°30 TAP

R( 164.221 GL 22.37 GP -28.69 7AL 130.?§ ZAP 148.01 £TS _02.22 ZA£ 126.68 £T£

, PLAN_TCK_ENTRI( CONIC

C3 23,A64 VHL 4.844 CL_ 3§.82 RAL 28.99 RAO 6568.0 VEL 12.035 PTH 2.15 VHP

LNCH AZHTH LNCH TIME L-I TIM_ INJ LAT

67.09 16 5_ 55 4101.24 -73.78

112.91 22 31 26 _348.65 -23,27

67.09 16 58 55 4101.24 -23.?_

112.91 22 31 26 _:]48.65 -23.27

67.09 16 58 55 4101.24 -23.28

112.91 22 31 26 3048.65 -23.27
CIFFERENTIAL CORRECTIONS

TCE .6918 TRA-J.8105 TC3-3.5427 BAU 1.1134

riCE .2956 RRA -.OO92 RE3 -.2135 FAU .04078

FOE .3881 FRA -.1057 FC3-1.5045 BSP 13789
BO£ .7524 BRA 1.8105 BE3 3.5491FSP -419

175.37 £cc .21039 INC 3.9436 Vl 29.9A7

59.70 RCA 99.00 APO |51.75 V2 34.9_3

E03.35 ZAC 141.08 ETC 196.81CLP-165.Zl

7.404 0PA -12.03 RAP 53.81 £CC 1,3862

INJ LONG TNJ RT AS_ INJ AZMTH INJ TIH_ PO CST TIM INJ Z LAT INJ ? LONG

177.42 262.40 61.98 18 7 17 3501.2 -26.84 169.92

98.45 262.39 61.97 23 ?2 15 2448,6 -26.82 90.96

177.42 262.40 61.98 18 7 17 3501.2 -26.84 169.92

98.45 262.39 61.97 23 22 15 2448.6 -26.82 90.96

177.42 262.40 61.98 18 7 17 3501.2 -26.84 169.92

98.45 26?.39 61.97 23 ?2 15 2448.6 -_6.8_ 90.96

HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 4407,? S/.,R 406.5 SG3 132.7 ST !143.6 SR 349.B 55 296.4

RRT .5757 RRF .7433 RTF .8547 CRT .7249 CRS -.993! CST -.7_64

SG_ 4425.9 R23 ._039 R13 .8559 LSA 1197._ MSA 288.7 SSA 15.7

SG1 4413.5 _:_,2 331,9 THA 3.06 ELI 1172.6 EL2 235.0 ALF 13.O3

LAL.XNCH OATE MAR 15 1_9 FLIGHT TIME 148.00 ARRIVAL CAT? AUG J0 1969

H[LIOCENTRIC CONIC

RL i48.79 LAL .DO

RP I08.29 LAP -2,26

RC 166.326 GL EO.3?
PL_NETOCENTRIC CONIC

C3 21.733 VHL 4.66? 0LA 34.66 RAL

LNCH AZHTH LNCH TIH_ L-] TIE INJ LAT
69.12 17 23 ?7 4047.9? -23.16

110.88 _ 32 54 3064.72 -23.15

69.12 J7 23 27 4047.9? -23.16
110.88 ?2 37 54 3064.72 -23.I5

69.12 17 23 27 4047.9? -23,16

110.88 2? 3? 54 3064.7? -23.15

0IFFER_NTIAL CORRECTIONS

TOE .6539 TRA-1.6757 TC3-3.9007 BAU 1.1351

ROE .2886 RRA -.0092 RC3 -.2176 FAU .04010
FOE .3499 FRA -.0449 FC3-1.5972 BSP 14053

BOE .7147 BRA 1.6758 BE3 3.9_68 FSP -423

DISTANCE 443.38?

LOL 174.24 VL 26.862 GAL -5.25 AZk 86.53 HCA 2_.59 ,_A 124.92 ECC .?I110 INC 3.4691 VJ 29.947
LOP 34.77 VP 37.267 GAP 9.51 AZP 92.64 TAL _.45 TAP 61,03 RCA 98.55 APO 15J._O V? 3A.996

GP -26.68 ZAL 128.98 ZAP 150.06 ETS 302.69 2AE 127.55 ETE 202.06 2AC 143.72 ETC 196.11 CLP-165.97

32._4 RA0 6567.9 VEL 11.963 PTH ?,|3 VHP 7.380 0PA -9.40 RAP 55.31 ECC ].3577

INJ LCNG INJ RT ASC INJ _THTH INJ TIH_ PO CST TIM INJ 2 LAT INJ Z LONG

173.13 264,04 63.46 18 30 55 3447,9 -26.53 165.55

99.66 264.03 63.45 23 ?3 59 2464.7 -26.52 92,08

173,13 ?64,04 63.46 18 30 55 3447.9 -26.53 165.55

99.66 264.03 63.45 23 23 59 2464.7 -26.52 92.0_
173.13 264.04 63,46 18 30 55 3447.9 -26.53 165.55

99.66 ?64.03 63.45 23 23 59 2464.7 -26.52 92.0_
HI0-COUR,S_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURAC_

SGT 4488,0 .Tff_R 408.8 SG3 134.1 ST |105.5 SR 354.8 SS 276.0

RRT .5761RRr .7182 RTF .8516 CRT .7364 CRS -.9957 CST -.764!

4506.6 R23 .2751RJ3 .8527 LSA 1158.8 HSA 284.6 SSA J8.0

,_J 4494.3 _? 333.7 THA 3.02 ELI 1|37.3 _L2 233.3 _LF I 3.89

2?72



JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 4, 1968-69_

LAUNCH CATE MAR 15 1969 FLIGHT TIN[ 150.00 ARRIVAL DATE AUG 12 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .DO

RP I08.74 LAP -2.11

RC 168.41Q GL 18.41
PLANETOCENTRIC CONIC

C3 20.762 VHL 4.501

LNCH AZMTH LNCH TIE

70.99 17 48 3

109.OI 22 34 59

70.99 17 48 3

109.OI 22 34 59

IlO.O0 23 26 21

I10.00 21 55 51

DIFFERENTIAL CORRECTIONS

TOE .6222 TRA-l.§357 TC3-4.2624 BAU 1,J562
ROE .2836 RRA -,0080 RC3 -.2222 FAU .03923

FOE .3139 FRA .0131 FC3-1.6761BSP 14334

BOE .6837 BRA 1.5357 Be3 4.2682 FSP -426

DISTANCE 449.286

LOL 174.24 VL 26.793 GAL -4.83 AZL 86.95 HCA 223.77 5MA 124,48 ECC ,21?DO INC 3.05?? VI 29.947

LOP 57.97 VP 37.229 GAP 9.70 AZP 92.20 TAL 198.59 TAP 62,36 RCA 98.09 APO 150.88 V2 35.010

GP -?4.92 ZAL 127.35 ZAP |51.89 ET$ 302.98 ZAE 128,28 ETE ,300.90 ZAC 146.30 ETC 195.46 CLP-166.56

CLA 33.66 RAL 35.59 RAO 6567.8 VEL ii,901 PTH 2.11 VHP 7,383 DPA -7.04 RAP 56.94 ECC 1.3335

L-I TIN? INJ LAT INJ LONG INJ RT AS_C INJ AZNTH INJ TIN? PC) CST TIM INJ 2 LAT INJ 2 LONG

3996.82 -23.03 169.07 265.93 64.75 18 54 39 3396.8 -26.24 161.42

3082.18 -23,02 100.95 265.93 6A.74 23 26 21 2482.2 -26.22 93.30

3996.82 -23.03 169.07 265.93 64.75 18 54 39 3396,8 -26.24 161.42

3082.18 -23.02 100.95 265.93 64.74 23 26 21 2482.2 -26,22 93.30

2925.09 -27.15 90.71 267.90 68.38 24 15 6 2325.1 -29.83 P2.55

3201.91 -19.02 108.O7 263.74 61 .O5 22 49 13 2601.9 -22.74 IOO.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4568.1 Star 412.9 SG3 134.9 ST |066.2 5R 361.0 SS 256.6

RRT .5739 RRF .6918 RTF .8497 CRT .7511 CRS -.9951 CST -.7402

5_ 4586.7 R23 .2461RI3 .8507 LSA 1120.0 MSA 279.4 SSA 20.5

561 4574.3 S_2 337.6 THA 2.99 EL1 1101.8 EL2 230.6 ALF 14,94

LAUNCH DATE MAR 15 1969 FLIGHT TIN? I52.DO ARRIVAL DA7E AUG 14 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .O0
RP 108.20 LAP -1.96

RC 170.474 GL 16o61

PLANETOCENTRIC CONIC

C3 19.OO4 VHL 4.359
LNCH AZMTH LNCH TIME L-I TIN?

72.77 18 13 4 3946.98
iO7.23 22 37 31 3101.63

72.77 18 13 4 3946.98
IO7.23 Z2 37 31 3101.63

110.00 O 12 59 2819.86

110.00 21 40 43 3276.74

DIFFERENTIAL CORRECTIONS

TDE .5952 TRA-I .3886

ROE .2801 RRA -.0056

rOlr .2802 FRA .0691

ODE .6578 t_A 1.3886

DISTANCE 454.983

LOL 174.24 VL 26.724 6AL -4.40 AZI. 87.32 PiCA 226.97 5HA 124.06 £CC .21309

LOP 41.17 VP 37.192 GAP 9,90 A2P 91,83 TAL |96.72 TAP 63.69 RCA 97.62

GP -23.38 ZAL 123.41 ZAP 153.55 ET$ 303.i0 ZAE 128.89 ETE 19(3.84 ZAC 148.85

DLA 32.77 RAL 39.04 RAD 6567.8 VEL 1|.848 PTH 2.10 VHP 7.407 DPA -4.90
|NJ LAT |NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN

-22.89 165.15 268.08 65.88 19 18 51 3347.0

-L_.87 102.38 268.07 65.87 23 29 13 2501.6

-_'d.89 165.15 268.08 65.88 19 18 51 3347.0

-22.87 102.38 268.07 65.87 23 29 13 2501.6

-29.58 83.49 270.93 72.03 O 59 59 2219.9

-16.50 1|2.41 264.59 39.65 22 35 19 2676.7

MIO-C(X/RSE EXECUTION ACCURACY

TC3-4.6226 8AU |.1759 5GT 4644.0 SGR 418.1 5G3 135.1

RC3 -.2272 FAU .03818 RRT .5692 RRF ,6651 RTF .8487

FC3-1.7391 BSP 14596 SGB 4662.7 R23 .2181 RI3 .8495

BC3 4.6282 FSP -427 $61 4650.1 $62 343.3 THA 2.95

INC 2,6809 Vl 29.947

APO 150.49 V? 35.023

ETC J94.85 CLP-167.27

RAP 58.68 ECC 1.3178
INJ 2 LAT INJ 2 LONG

-25.95 157.45

-25.93 94.68

-25.95 157.45

-25,93 94.68

-31.75 74,95

-20.41 105.46

CRBIT DETERMINATION ACCURACY

ST 1025.0 SR 368.1 SS 238.4

CRT .7695 CRS -.9899 CST -.7137

LSA 1080.7 MSA 272.6 SSA 23.4

ELI 1065.3 EL2 226.? ALV 16.20

LAUNCH 0ATE MAR 15 1969 FLIGHT TIME 154.DO ARRIVAL 04TE AUG 16 1969

HELIOCENTRIC CONIC

RL 14_,79 LAL ,00

RP J0_.16 LAP -1.80

RC 177.518 GL 14.91]

PL4NET(XENTRIC CONIC

C3 17.978 VHL 4.?34

LNCH AZHTH LNCH TIME

74,52 18 36 52

105.48 22 40 19

74.52 18 38 52

105.48 22 40 ]9
]lO,OO O 45 54

110.OO 21 36 22

DIFFERENTIAL CORRECTIONS

TDE .5726 TRA-I.2323 TC3-4.975| BAU 1.1937

ROE .2779 RRA -.DO17 RE3 -.23L:_3 FAU .03695

FDE .2493 FRA ,1242 FC3-1,7841 BSP 14B02

8DE .6365 BRA 1.2323 BC3 4.9805 FSP -424

LAUNCH DATE MAR 15 1969

DISTANCE 460,672

LOL 174.24 VL 26,656 GAL -3,96 AZL 87.65 HCA 230.16 5_WA 1_3,64 ECC .?1437 INC 2.346t Vl 29.947

LOP 44.38 VP 37.156 GAP 10.10 AZP 91.50 TAL 194.85 TAP 65.01 RCA 97.13 APO 150.14 V2 35.036

GP -22.O2 ZAL 123.16 ZAP 155.05 ETS 303.05 ZAE 129.42 ETE 198.89 ZAC 151.37 ETC 194.29 CLP-J67.98

DLA 31.96 RAL 42.62 RAD 6567.7 VEL 11.803 PTH 2.09 VHP 7.450 OPA -2.96 RAP 60.51 ECC 1.2950

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3897.53 -22.72 161.29 270.48 66.90 19 43 49 3297.5 -25,65 153.55

3123.74 -22.71 103.99 270.48 66.89 23 32 23 2523.7 -25.64 96.25

3897.53 -22.72 161.29 270.48 66.90 19 43 49 3297.5 -25.65 153.55

3123.74 -22.71 103.99 270.48 66.89 23 32 23 2523.7 -25.64 96.25

2?47.06 -30.99 78.29 273.70 74.80 1 31 41 2147.1 -32,77 69.52

3322.21 -14.92 114.96 266.26 58.88 22 31 45 2722.2 -18,93 JD8.16
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4713.1 SGR 424.3 SG3 134.8 ST 981.8 SR 376,1 SS 222.4

RRT .5623 RRF ,6391RTF .8479 CRT .7923 CRS -.9779 CST -.6840

$68 4732,2 R_3 .1930 R13 .8487, LSA 1041.4 HSA 264.0 SSA 26.8

,561 4719.2 SG2 350,4 THA 2.91 ELl 1028,3 EL? 219,1 ALF 17.72

FLIGHT TIME 156.130 ARRIVAL DATE AUG 18 1969

HELIOCENTRIC CONIC 0ISTANCE 466.352
RL 148.79 LAL ,DO LCL 174.24 VL 26.589 6AL -3,31 AZI.. 87.96 HCA 235,36 SMA 123.23 ECC ,21587 INC.2.04O@ Vl 29.947

RP 108.12 LAP -1,64 LOP 47,58 VP 37.121 GAP ID.}| A2'P 91.22 TAL 192.97 TAP 66.34 RCA 96.63 APO 149.83 V2 35.050

RC 174.540 GL 13.25 GP -20.82 ZAL 11_.64 ZAP 156.43 ET5 302,82 ZA£ 129.88 ETE 198.04 ZAC 153.87 ETC 193,76 CLP-168,70

PLANETC_ENTRIC CONIC

C3 17.013 VHL 4.125 DLA 31.21RAL 46.35 RAO 6567.7 VEL 11.764 PTH 2.08 VHP 7,508 DPA -1,19 RAP 62.43 EEC 1.2_00
LNCH AZMTH LNCH TIME L-; TIME [NJ LAT ZNJ LONG INJ RT A.'._ [NJA_TH INJ ¥]HE PO CST TIN rNJ 2 LAT INJ ? LCNG

76.30 19 6 4 3846,65 -22,53 157.35 273.15 67.82 _ J0 11 3246.7 -25,34 149.57

103.70 22 42 50 3150.33 -22.52 105.92 273.14 67,80 23 35 20 2550,3 -25.33 98.14

76.30 19 6 4 3846.65 -22.53 157.35 273.15 67.82 20 10 1] 3246.7 -25.34 149,57

103.70 22 42 50 3150,33 -22.52 i05,92 273.14 67.80 23 35 20 2550.3 -25.33 98.14

liD.D0 1 15 12 2688.29 -31.96 73._ 276.49 77.18 2 0 0 2088.3 -33.40 65.05

llO,O0 21 36 48 3356.68 -13.70 116.91 _68.44 58.37 22 32 45 2756.7 -17.78 fiG.J7

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC[ .5483 TRA-I.0703 TC3-5.3229 8AU 1.2119 SGT 4783.5 S6R 431.1 SG3 134.4 ST 932.4 SR 383.7 SS 206,2

ROE .7762 RRA ,0032 RC3 -.2381 FAU .03570 RRT ,5557 RRF ,6145 RTF .8487 CRT .8167 CRS -.9557 CST -.647_
FOE .2179 FRA .1759 FC3-1.8167 B,_ 15052 SGB 4802.9 R23 .1687 R13 .8493 LSA 997.1MSA _53,0 SSA 30.9

BDE .6139 8RA 1.0703 BC3 5.3282 FSP -423 _1 4789.6 SG2 357.9 THA 2.88 ELI 986.3 EL2 ?09.3 ALF 19.49

2273



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 4 1968-69_

LAUNCH CATE MAR 15 ]969 FLIGHT TIE ]_.00 ARRIVAL CAT? AUG 20 1969

HELIC_ENTRIC CONIC

RL ]48,79 LAL ,00

RP 108,09 LAP -1.47

RC ]76.542 GL I],64

PLANCT_ENTRJC CONIC

C3 16,245 VHL 4.031

LNCM AZMTH LNCH TIE

79.23 19 35 23

101.77 ?? 44 26

78.73 19 35 23

JO1.77 22 44 26

110.00 ! 42 f13

]I0.OO 21 40 3

01FFERENTIAL cORRECTIONS

TDE .5221 TRA -.9002 TC}-5.6_49 BAU J.729_
ROE .275! RRA .0093 RC3 -.2445 FAU .03440

r0E .J874 FRA .2259 FC3-1.8330 BSP 1530?

80E .5901 eRA .g(]O? BC3 5.6602 FSP -422

OISTANCE 472,02?

LCI. 174,24 VL 26,524 GAL -3,05 AZL 89,24 HCA 236,56 SMA 122,93 ECC ,21758 INC 1.7598 Vl 29,947

LOP 50.79 VP 37,087 GAP .10,53 AZP 90,97 TAL 191,|0 TAP 67,66 RCA 96.1! APO ]49.56 V2 35,063

GP -19.76 7AL 117.86 ZAP 157.68 ETS 3{32.4} 7AE 1_3.79 ET£ 197.27 7AC 156.35 £TC 193.26 CLP-169.42

CLA _O,48 RAL 50,23 RAO 6567.7 VEL 1].73Z PTH 2.07 VHP 7.579 0PA .43 RAP 64.43 ECC 1.2674

L-I TIN? IN] LAT IN] LCNG IN] RT AS( IN] AlHTH IN] TII,_ PC) CST TIM IN] 2 LAT IN] 2 LONG

3792.24 -27,29 153_16 276.08 68.66 20 38 36 3192.2 -24.99 ]45.36

3183.57 -22,28 108.31 276.08 68.65 23 37 29 2583.6 -24.98 I00.5]

3797.24 -22.29 153.16 ?76.08 68,66 2'0 38 36 3192.2 -24.99 145.36

3183.57 -22.78 108.31 ?76.08 68.65 23 37 29 2583.6 -24.98 lO0.fil

?637.63 -32.67 70.20 279.43 79.32 2 26 50 2'037,6 -33.79 61.15
3386.18 -12.64 118.53 771.01 57.97 72 36 29 2786,2 -16.78 111.87

MI0-COUR_ EY_CUTICN ACCURACY ORBIT 0ETERNINATION ACCURACY

,_T 4_51.3 _ 4_.J ,_3 133.7 ST 876.3 SR 391.1 SS 19].4

RRT .5485 RRF .59|7 RTF .8502 CRT .8432 CRS -.9|91 CBT -.6_13

5GB 4871.0 R23 .I468 R13 .8507 LSA 948.1MSA 239.5 SSA 36.0
SG| 4857.3 SG? _5.9 THA ?.B5 ELI 939.4 EL2 196.2 ALF 21.61

LAUNCH 0ATE MAR 15 1969 FLIGHT TIN? 160.00 ARRIVAL OAT? AUG Z2 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .O0

RP 108.04 LAP -1.29

RC 178.575 _L I0.07

PLAN[TOC£NTRIC CONIC

C3 15.618 VHL 3.g57
LNCH AZHTH LN(H TIME

80.49 _ B,??

99.52 27 43 35

OO,OO Z3 11 5?00.00 Z2 22 46

110.00 ? ,9 36

110,00 _l 4_ 7

OIFF£R£NTIAL CORR£CTIONS

TOE .4919 TRA -.77|6 TC3-5.96|3 OAU 1.2458
ROE ._742 RRA .0J66 RE3 -.2506 FAU .03304

rOE .1567 FRA .2739 FC3-|,83|7 OSP 15538

BOE .5632 8RA .7218 Be3 5.9666 FSP -420

01STAN(£ 477,680

LCL 174,74 VL 26,459 GAL -2,57 AZL 88.50 H_A 239,77 SMA 122,45 ECC .21953 INC 1.4985 VI 29,947

LOP 54.00 VP 37.053 GAP 10,76 ASP 90.75 TAL 189.2| TAP 68.98 RCA 95.57 APO 149.33 v2 35,076
GP -18.81 ZAL J14.83 ZAP |58.84 ETS 301.85 ZA£ J30.65 £T£ 19_'.57 ZAC 15_.83 £TC 192.77 CLP-J7O.!3

OLA 29.75 RAL 54.25 RA0 6567.6 VEL 11.703 PTH ?.06 VHP 7.663 0PA 1.9! RAP 66.49 £(C 1.2570

L-I TIN? IN] LAT IN] LONG IN] RT A_. IN] A2_4TH IN] TIHE PO CST TIM IN] 2 LAT IN] 2 LONG

37_9.43 -2_.00 148.36 ?79,?9 69,46 ?J l0 31 3129.4 -24.60 140.54
3228.53 -?J.99 11J.54 ?79.?8 69.44 23 37 _3 2628.5 -24.59 103.72

3138.|? -73.89 |05,56 280.0I 7J.48 ?4 4 10 2538.1 -26._O 97.52

3?95.06 -20.13 1;5.69 278.49 67;4Z ?3 17 41 2695.1 -23.01 108.09

7597.|I -33,19 66.73 787.57 81.30 2 33 8 J992.J -34.03 57.6]

34_3.84 -11.63 IL_O.Ofl 273,9l 57.63 ?? 42 1 28J3.8 -J5.82 ]13.45
MI0-CCI,_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4915.4 ,_ 443.0 _3 13_.6 ST 8|2.0 SR 397.7 $$ 178.]

RRT ,5410 _ .5705 RTF .8574 CRT .8713 CR$ -.8576 CST -,5431

S_ 4935.6 R23 .J268 R13 .8529 L$A 893.J M$A 222.9 SSA 42.9

SGJ 49_I.4 S{,2 373.9 THA 2.8? EL/ 886.3 EL2 J78_8 ALF 24.16

LAUNCH OAT? MAR 15 1969 FLIGHT TIME 162,00 ARRIVAL DATE 4UG 24 1969

HELIO(ENTRI( CONIC

RL 148.79 LAL .00

RP 108.00 LAP -I.IZ

RC ]80.483 GL 8.53

PLAN[TC_ENTRIC CONIC

C3 15.129 VHL 3.890

LNCH AZMTH LN(H TIMe?

93.46 20 48 _7

96,54 2? 36 47
IO43,00 0 9 6

i_.00 22 2 45

_]0.00 2 36 55

_IO.O0 21 51 26

0tFFER£NTIAL CORRECTIONS

TOE .4_89 TRA -.5307 TC3-6.L-_Z_ 0AU 1.2597

ROE .2740 RRA .0255 RE3 ".2550 FAU .03158
rOE .I_74 FRA .3225 FC3-I .8070 BSP 15685

B0_ .5344 _RA .5314 BC3 6.2282 FSP -414

OISTANCE 483,326

UO(, 174.24 VL 26,396 GAL -2,08 AlL 98,75 HCA 242,98 SMA 122,07 ECC ,22172 INC 1.2536 vI 29,947

LOP 57.21 VP 37.020 GAP 10.99 AlP 90.57 TAL 187.33 TAP 70.3| RCA 95.00 APO 149.13 V? 35.089

GP -17.96 ZAL 111.57 ZAP J59,91 ETS 301.11 lAE 130.98 £T£ 195.94 ZAC 16! .31 ETC 192.27 CLP-170.95

OLA 29.00 RAL 58.43 RAO 6567.6 VEL 11.684 PTH ?.05 VHP 7.759 OPA 3.26 RAP 68.62 ECC 1.2490

L-] TIM_ IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

3647,02 -21.64 142.13 28?.76 70.20 21 49 14 3047,0 -24.14 134.79

3296.6! -21.63 116.43 282.75 70.I9 _3 31 44 2696.6 -24.13 109.60

3012.87 -26.33 9?.06 284.35 75.31 0 59 19 2412.9 -28.09 98.70

3406'00 -17.08 122.52 280.77 65.09 22 59 _J 2806,0 -20.30 I!5.21

2550.0_ -33.58 63.52 285.94 83.17 3 J9 25 1950.0 -34.16 54,33

3441.63 -10.62 J2J.56 277.|| 57.32 27 48 47 7841.6 -14.85 115,0!
HI0-COUR.er_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4969.0 SGR 451.7 SG3 131.2 ST 741,5 SR 403.8 SS 169.0

RRT .5323 RRF .5510 RTF .8543 CRT .9023 ERS -.7671 CST -.4775

,SGB 4989.5 R'_3 .J105 RI3 .8547 L_A 835.2 MSA 202.8 SSA 52.1

SG! 4974.9 ._ _2.0 THA 2.79 ELI 8?9.9 EL2 155.6 ALF 27.20

L_UNCH OATE MAR 15 1969 FLIGHT 7I_( 164,00 ARRIVAL GATE AUG 76 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .GO

RP 107.96 LAP -.94

RC 18_.4Z2 GL 7.0Z

PLAN_TO(ENTRIC CONIC

C3 ]4,778 VHL 3.844 OLA 28.22 RAL

LNCH AZNTH LN(H TIME L-I TIME IN] LAT
_.OO 22 2'0 50 3_9_.32 -27.72

90.00 21 38 45 3534.83 -19,67

lOO.OO 0 48 58 2933.35 -27.58

IGO.O0 2! 5? 13 _4T_.03 -J5.05

liD.DO 3 4 9 2510._3 -53.86

IJO.O0 21 58 32 3470.91 -9.54

OIFFERENTIAL CORRECTIONS

TOE .414! TRA -.33_0 TC3-6,4493 BAU 1.2757

ROE .2735 RRA ,0357 RC3 -,2596 FAU .03022

FDE ,0956 FRA ,3673 FC3-1,7701BSP 15940

8_E ,4962 BRA .33f_ BC3 6.4545 FSP -413

DISTANCE 488.955

LOL 174.74 VL 26.333 GAL -1.37 A2'L 88.98 V_A 746.19 5_A 121.70 ECC .22417 IN( 1.0772 Vl ?9,947

LOP 60.4_ VP 36.988 GAP ]J._4 A_P _0.4| TAL |85.45 TAP 71.64 REA 94,42 AP_ 149.98 V2 35.102

GP -I?.?O ZAL I08,lO 2AP I60.90 ET5 _00.|8 ZAE I31._8 ETE |95.38 ZAC 163.79 ETC 191.76 (LP-t71.56

6?.73 RA0 6567,6 V_L 11.669 PTH ?.05 VHP 7.866 OPA 4.50 RAP 70.81 £CC 1.243Z
IN] LONG IN] RT AS( IN] A_47H IN] TIME PO (ST TIM IN] _ LAT IN] 2 LONG

J74._8 287.0? 72.62 23 17 28 2798.3 -24.88 J16.2_
133.13 285.89 69.21 72 37 39 2934.8 -22,32 125.46

91.48 288.43 77.99 I 37 51 2333.4 -28.96 82.95

126.65 _83.80 63.87 E? 55 8 2875.0 -18.45 119.50

60.45 289.53 84.97 3 45 59 1910,? -34.18 51.Z2
I73,14 E80._ 57.0? 27 56 23 2_70.9 -13,81 116.65

MIO-COURSE EXECUTION _CCURACY CRBIT DETERMINATION ACCURACY

SGT _078.8 SGR 457.8 SG3 |29.8 St 657.2 SR 409.1 SS 161,8

RRT .5246 Rf_ c .53_0 RTF .8580 CRT .93OI CRS -,6343 CST -.398I

SGB 5049.6 R23 .094Z R13 .8584 LSA 766,6 HSA 180.5 SSA 65.6

SG] 5034.6 SG_ 389.3 THA ?.75 ELI 762.7 EL2 I29.2 ALF 30,99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4, 1968-693

LAUNCH CATE MAR 15 1969 FLICHT TIME 166.00 ARRIVAL CATE AUG 29 1969

HELIOCENTRIC CONIC 01STANCE 494.56_

RL 148.79 LAL .OO LOt- 174.24 VL 26.272 GAL -I.04 AZL 89.20 HCA 249.40 SMA |21.]4 ECC .22689 INC .8017 VJ 29.947

RP 107.92 LAP -.75 LOP 63.64 VP 36.956 GAP |1.50 AZP 90,28 TAL J83.56 TAP 72,97 RCA 93.R! APO 148,87 V2 35.114
RC 194.340 GL 5.53 GP -J6,5| ZAL J04.44 _AP I61.82 ETS 299.06 ZA£ 131.56 ETE 194.87 ZAC I66.26 ETC ]9J.18 CLP-172.27

PLANE T(XENTR|C CONIC

C] 14.570 VHL 3.817 CL4 27.37 RAL 67,I4 RA0 6567.6 VEL 11,660 PTH 2,05 VHP 7.985 OPA 5.63 RAP 73.05 ECC 1.2399

LNCH AZHTH LNCH TIME L-Z TIME ]NJ LAT INJ LCN6 ZNJ RT AS( [NJ AZNTH ]NJ T|ME PO CST TIM ZNJ 2 LAT rNJ 2 LONC

90.00 23 2! 28 5254.45 -25.30 114.54 291.88 76.84 24 15 43 2654.5 -26.86 106,22

90.00 21 13 18 3672.36 -J6.J3 I41,66 288.63 66,40 22 14 31 3072.4 -19.18 134.32

100.00 ! 25 22 2867.74 -28.42 86.78 292.59 B0.33 2 13 IO 2267.7 -29.47 78.14

100.O0 21 56 2 3334.3! -I3.25 130.12 287.22 62.96 22 54 56 2934.3 -16.77 123.I0

110.00 3 3! 46- 2472.17 -34.04 57.50 293.34 86,7! 4 12 38 |872,2 -34.12 49.25

110.00 22 6 7 3502.64 -8.36 124.84 284.33 56.73 23 4 30 2902,6 -12.68 118.40

ClFFERENTrAL CORRECTIONS

TOE .3615 TRA -.1274 TC3-6.6J12 BAU 1.2888

202 .2735 RRA .0462 RE3 -.2619 FAU ,02880

FOE .0643 FRA .4123 FC3-1.7112 8SP ]6|lB

BOE .4533 E_A .135§ 8C3 6.6164 FSP -408

LAUe4CH DATE MAR |5 |969

HELIOCENTRIC CONIC

RL 148.79 LAL .00

RP 107,68 LAP -.§6
RE |86.236 GL 4.07

PLANETOCENTRIC CONIC

C3 14,509 VHL 3.B09
LNCH AZMTH LNCH TIME

9O.OO 0 8 55

90.OO 2! 5 38
1(30.00 2 0 13

1OO.00 21 57 1

110.00 3 59 47

110.00 22 |3 57

MI0-COURSE EXECUTION ACCURACY ORBIT DETERt41NATICN ACCURACY

SGT 5090.7 5GR 463.2 $G3 128.2 ST 567.1 SR 411.2 SS 16|.2

RRT ,5162 RRF .5168 RTF ,86|6 CRT ._527 ORS -.4657 CST -.33_0
SGe 5101,7 R_3 .0809 R13 .8619 LSA 695.9 MSA |59.2 554 83.9

SG1 5086.3 SG2 396.3 THA 2.7| ELI 693.0 £L2 |02.3 ALF 35._3

FLIGHT TIME J68.00

0ISTANCE 500.162

LCL 174.24 VL 26.212 GAL -,50_AZL 89.4| HCA 252.62 ,5_A |'?0.99 ECC .22990 INC .5903 VI 29.947

LCP 66.85 VP 36.9_5 GAP |1,77 A2'P 90.18 TAL |8|.68 TAP 74.3(3 RCA 93.17 4PO I49.8! V2 35.|26

GP -15.69 ZAL 100.63 ZAP !62.67 ET$ 297.75 7AE 131.81 ET£ |94,40 24( !6_.74 ETC |90.49 CLP-172.98

0LA 26.47 R4L 7!,63 RAO 6567,6 VEL 1|.657 PTH 2.05 VHP 8.|15 OPA 6.66 RAP 75.33 ECC |.2389

L-I TIME INJ LAT INJ LONG INJ RT A,SC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3!68.44 -26.50 108.52 296.42 79.6} ! ! 44 2565.4 -27.66 |(_3.05

3756,52 -13.77 146.72 292.l! 65.01 22 8 |4 3J56,5 -!7.02 139.55

2909.63 -29.01 82.57 296.87 82.47 2 47 3 2209.6 -29.75 73.84

3590,56 -11.48 |33.37 290.95 62.21 22 56 51 2990.6 -15.!1 126.46

2435.53 -34.15 54.64 297.35 88.39 4 40 23 1835.5 -34.00 45.40

3537.43 -7.05 126.68 288.29 56.47 23 12 54 2937.4 -1!.4| !20,}!

ARRIVAL DATE AUG 30 1969

DIFFERENTIAL CORRECTIONS

TOE .297| TRA .0903 TC3-6.7044 BAU ! .3015

ROE .173f RRA .D584 Re3 -.2616 FAU .02736

FOE .0317 FRA ,4572 FC3-1.6328 8SP 16322

BOE .4059 BRA .!075 BE3 6.7095 FSP -405

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATICN ACCURACY

SGT 5129,3 SGR 467.6 SG3 126.4 ST 474.7 SR 412.6 SS |67.l

RRT .5072 RRF .5013 RTF .865l CRT .9506 CRS -.2711 CST -.3320

5GB 5150.5 R23 .0693 RI3 .8654 LSA 623.5 MSA J60.J SSA 94.8

SGI 5134.8 SG2 402,5 THA 2.66 ELI 62|.2 £L2 97.8 ALF 40.79

LAUNCH 0ATE M4R 15 1969

_ELIOCENTRIC CONIC

RL 148.79 LAL .00

RP 107.85 LAP -.37

RC 189.109 GL 2.64

PLANE TOCENTRIC CONIC

C3 14.605 VHL 3.822

LNCH AZMTH LNCH TIME

9(3.00 0 48 8

90.00 2! 2 36
IO(3.OO 2 34 II

100.OO 21 59 |4

110.00 4 2_ 5

FLIGHT TIME 170.00 ARRIVAL GATE SEP I 1969

OlST4NCE 505.732

LCX. 174.24 VL 26,152 GAL .06 AZL 89.61HCA 255.84 S_A 120.65 ECC .23323 INC ,3858 Vl 29,941

LOP 70.07 VP 36.894 GAP t2.06 AZP 90.09 TAL |79.80 TAP 75.64 RCA 92,51 APO I4_.79 V2 35.138

GP -15.33 ?AL 96.70 ZAP 163.45 ETS 296.24 ?AE 132.05 £TE 193,98 7AC l?l.2I ETC 189.56 CLP-173.68

DLA 25.49 RAL 76.17 RA0 6567,6 VEL 11,661 PTH 2.05 VMP 8.256 OPA 7.60 RAP 77.66 ECC 1.2404

L-! TINE INJ LAT INJ LONG INJ RT AS( INJ A2'HTH INJ T|ME PO CST TIM INJ 2 LAT ]NJ 2 LONG

3098.55 -27.26 103.55 300.98 82,01 l 39 46 249_,6 -28.08 94.98

3829.35 -11.63 151.00 295.94 64.00 22 6 25 3229.4 -15.03 143.98
2756.65 -29.42 78.68 301.27 84.48 3 20 8 2|56.6 -29.88 69.91

3646.49 -9.69 136.55 294.92 61.58 23 0 ! 3046.5 -13.41 129.74

2400,26 -34.18 5].89 301 .54 90.02 § 8 6 1800.3 -53.80 42.66
2975.6 -10.01 122.38

ORBIT DETERMINATION 4CCURACY

ST 402.4 SR 4|3.3 SS 178.8

CRT .8725 CRS -.lO0| CST -.4533

LSA 560.6 MSA 2_39.3 SSA 91.1

ELI 558.1 EL2 145.6 ALF 45.88

110.00 22 2| 49 3575.64 -5.61 128.70 292.44 56.22 23 21 25

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TDE .2246 TRA" .3172 TC3-6.6974 8AU 1.3087 S_T 5|57.! 5GR 470.6 5G3 123.2

ROE .2746 RRA .0709 RC3 -.2552 FAU .02565 RRT .4941RRF ,4849 RTF .8679

FOE .0023 FRA .4982 FC3-1.5201BSP 16434 S(,8 5178.5 R_3 .0613 R13 .8682

BOE .3548 (3RA .3250 Be3 6.7022 FSP -390 5G1 5162.4 5G2 408,7 THA 2.60

LAL_CH DATE MAR 15 1969 FLIGHT TIE 172.00

HELIOCENTRIC CONIC DISTANCE 511.279

RL 148.79 LAL .00 LOt. 174.24 VL 26.094 GAL .64 A2'L 89,81 HCA
RP 107.81 LAP -.18 LOP 73.29 VP 36.863 GAP 12,_ A2'P 90.04 TAL

RC 189.959 GL !.27 GP -14.82 ZAL 92.69 ZAP 164.J8 ETS 294.53 ZAE

PLANETOCENTRIC CONIC
C3 14.871 VHL 3.856 OL4 24.44 RAL 80.7! RAO 6567.6 VlEL 11.673 PTH

ARRIVAL DATE SEP 3 1969

259.06 SHA 120.31 £CC .23690 INC .|969 Vl 29,947

177.93 TAP 76.99 RCA 91.81APO 148.82 V2 35.150
132.27 ETE 193.59 ?AC 173.69 ETC 188.09 CLP-174.39

2.05 VHP 8.411 DPA _.45 RAP 80.02 ECC 1.2447

INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.15 2 15 44 2437.8 -28.2_ 9_.54

63.22 22 6 51 3298.1 -|3.07 148.07
86.36 3 52 34 2107.8 -29.88 66.z8

61.06 23 3 57 3103.3 -11.63 133,02

91.58 5 35 58 1766.6 -33.55 40.06

56.03 23 29 55 _0|7.4 -8.46 124.61

ORBIT DETERMINATION ACCURACY

ST 372,7 $R 410.6 SS I99.9

CRT .61_4 CR5 .0822 CST -.6681

LSA 502.7 MSA _O0.5 SSA 63.9

ELI 499.1 EL2 24!.7 ALF 49.49

LNCH AZMTH LN(H Tilt[ L-I TIME INJ LAT INJ LONG INJ RT AS(
90.00 ! 25 6 3037.60 -27.76 99.17 305.62

90.00 2! I 53 3898.12 -9.55 154.98 300.02

100.00 3 7 26 2707.83 -29.69 75.08 305.BO

100.00 22 2 13 3703.32 -7.83 139.75 299,10

110.00 4 56 31 2366.56 -34.15 49.25 305.90

llO.O0 22 29 _8 3617.36 -4.03 130.90 296.76

_IFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .1348 TRA .5598 TC3-6.6457 _AU 1,322J ._vT _210.| _ 473.4 S_3 122.4

ROE .2749 RR4 .0855 RC3 -.2523 FAU .02452 RRT .489| RRF .4?39 RTF .8734

FOE -.0339 FRA .5452 FC3-1.4273 BSP !658! SG_ 5231.6 R23 .0504 R13 .8736

BOE .3062 eRA .5663 8C3 6.6504 FSP -391 SGJ 5215.3 SG2 412.5 THA 2.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

LAUNCH CAT[ NAR 15 1969 FL|GHT TIl_ 174,00 ARRIVAL CATE SEP 5 J969

HEL|(XENTR|C CONIC

RL 148,79 LAL ,00 LOg 174,24 VL

RP IO7,78 LAP ,01 LOP 76.52 VP

RC ]91.786 GL -.05 GP -14.36 ?AL

PLANE TC_ENTRZC CONIC

C3 15,319 VHL 3.914

LNCH AZNTH LN_H 91N_

90.00 2 0 Z6

90.00 21 2 27

IO0.O0 3 39 56

I00,00 E2 _ 38

110.00 5 24 49

110.00 22 37 14

OIFFE/_NTIAL CCRRECTIONS

TOE ,0318 TRA ,8090 TC3-6,5003 BAU 1._322

ROE ,2760 RRA ,1000 RC3 -,2438 FAU ,02320

r0E -.0688 FRA .5872 FC3-i.3110 BSP 16778

BO£ .2778 8RA .8151 SO3 6.5049 rsP -390

0ISTANC£ 5i6,797

26.036 GAL 1,25 AZL _D.OI HCA 262,28 SMA

)6,833 GAP 12,68 AZP gO,OO TAL ]76,06 TAP

88.63 ZAP 164.84 ETS 292.60 ?k£ 132.48 ETE

119.99 ECC .24094 INC .0000 Vl Z9.947

78.34 RCA 91.08 APO |48.90 v2 35.161

193.24 ZAC 176.15 ETC 184.96 CLP-175.09

OLA 23.32 RAL 85.?J RAO 6567,6 VEL 11,692 PTH 2,06 VHP 8,578 0PA 9,21 RAP 82,42 ECC 1,2521

L-! TIN[ INJ LAT INJ LCNG INJ RT AS,C INJ AZ'I4TH INJ TII,_. PO CST TIM ]NJ Z LAT INJ 2 LONG

2983.69 -28.07 95.24 310.32 86.10 2 50 10 2383.7 -28.3] 86.59

3965,55 -7,46 158,83 ]04,50 62,60 22 8 33 3365,6 -11,07 152,01

2662,85 -29,84 71,74 310,43 88,11 4 24 19 2062,9 -29,78 62,94

3761.62 -5.90 |43.0_ 303,45 60,64 23 8 L_ 3|6} .6 -9.77 J 36.34

2334,72 -34,06 46,77 310,38 93,05 6 3 44 1734,7 -33,27 37.62

3662'52 -2,]0 133,26 _0|,22 55,89 23 38 17 ]062.5 -6,77 i27,01

NIO-COORSE. EXECUTION ACCURACY ORBIT OETEI_INATION ACCURACY

SCT 5249,5 SCR 474,4 S63 120,3 5T 416,5 SR 406,9 SS 222,3

RRT ,4800 I;_ ,4607 RT_" .8788 CRT ,2244 CRS ,222| CST -.8655

S_ 5270,9 R23 ,0412 R13 ,8789 LSA 475,7 MSA 4OI,6 SSA 50,5

_1 5234.5 ,_2 415.8 THA 2.50 ELI 457.0 EL2 363.1 ALF 41.42

LAUNCH OATE MAR 13 1969 FLIGHT TINE 176,00 ARRIVAL DATE SEP 7 191_9

HCLIC(ENTRIC CONIC

RL 148,79 LAL .00

RP 107,75 LAP .20

RC 193,588 GL -1.29

PLAN[TO(ENTRIC CONIC

C3 1_.969 VML 3.996
LN_ A2'MTH LN(H TII4E

90.00 2 34 20

90,00 21 3 51

]00.00 4 11 34

1OO,00 22 9 18

110.00 fl 52 46

110.00 22 44 36

DISTANCE 522,28_

LOg 174,24 VL 25,980 GAL 1,88 AZL 90,20 HEA 265,51 5MA 119,67 ECC ,24536 INC ,1986

LCP 79,74 VP _6,804 GAP 13,02 A2'P 89,98 TAL 174,20 TAP 79,71 RCA 90,31 AFO 149,03

GP -13.94 ZAL 84,57 ZAP 165.45 ET5 290,45 ZAE 132.68 ETE 192.91ZAC 178.57 ETC 171,61

OLA 22.15 RAL 89.64 RAO 6567.6 VEL 11.720 PTH 2.06 VHP 8.760 OPA 9.88 RAP 84.84
L-I TIF4E INJ LAT INJ L,CNG INJ RT ASC INJ A2'HTH INJ TII4E PO CST TIN INJ 2 L4T

_935,27 -28.24 91.71 315.09 87.86 3 23 ]fi 2335.3 -28.24

4032,76 -5.34 162.63 308.73 62,15 22 11 4 3432.8 -9.02
2621,74 -29,89 68,69 315,13 89,71 4 55 16 20_1,7 -29,61

3821.52 -3.89 146.31 307;93 60.34 23 1_ 0 3221.5 -7.81

2305,i6 -33.93 44,47 314.96 94,40 6 31 11 1705.2 -32,95

3710,87 -,46 135,78 305,79 55,82 23 46 27 3110,9 -4,94

DIFFERENTIAL CORR1ECTIONS NIO-CX)URS4[ EXECUTION ACCURACY

TOE -,0794 TRA 1,O746 TC3-6,2637 BAU 1.3382 SGT 5276,6 SCR 474,4 SG3 118,1

ROE ,2781 RRA .1155 RC3 -,2311FAU ,02178 RRT ,4700 RRF ,4488 RTF ,8810

FOE -.1016 FR4 .6315 FC3-1.180B 8SP 16840 .SC,B 5297.9 R23 .0353 R13 .8831

BOE .2892 _4 I .0_ BC3 6._0 FSP -382 SGI 5281.3 SG2 418.4 THA 2.44

Vl 29.947

V2 35.172

CLP-175.79

ECC 1.2628

INJ 2 LONG

83.05

155.89

59.89

139.71

35.37

129,56

ORBIT DETERMINATION ACCURACY

ST 533.5 SR 402.4 SS 248.8

CRT -.0828 CRS .3193 CST -.9335

LSA 388.6 HSA 400.3 55. 40.8

ELl 535.8 EL2 399.3 ALF 171.92

LAUNCH DATE _AR 15 ]969 FLIGHT TIME i78.00

HELI_[ENTRIC CONIC 0ISTANC£ 527,728

RL |48.79 LAL ,00 LOg 174.24 VL 25.925 GAL 2.53 AZL 90.39 HCA 268.73 ,_44

RP 107.7i LAP .39 LOP 82._=VP 36.774 GAP 13.39 AZP 89.99 TAL 172.36 TAP

RC 195.366 GL -2.46 GP -13.55 7AL 80.56 ZAP 166.01 £TS 288.0? ?A£ 13_.86 ETE

PLAN_T_ENTRIC CONIC

C3 16.842 VHL 4.104 OLA L_0.94 RAL 93,94 RA_ 6567.7 VEL 11.757 PTH 2.08 VHP

ARRIVAL 0ATE SEP 9 ]969

119.36 ECC .25022 INC .3889 Vl _9.947
81.09 RCA 89.49 4PO 149,E3 v2 35.182

192.61 ?AC 178.7_ ETC 35.9? CLP-176.50

LNCH AZNTH LNCH TIME L-I TIH_ INJ EAT INJ LONG INJ RT ASC INJ ATMTH INJ TIM[

90.00 3 6 47 2892.17 -28.31 88.56 319.89 89.44 3 54 59

90.00 21 5 45 4100.18 -3.18 166.41 313.27 61.85 22 14 5

100.00 4 42 8 2584.68 -29.87 65.93 319.88 91.16 5 25 13

i00.O0 22 13 5 3882.91 -1.81 149,68 312.51 60.16 2317 48

110,O0 6 20 d 2278,33 -33.77 42,39 319,61 95,62 6 58 2

110,00 22 51 39 3762.03 1,50 138.45 310,44 55.85 23 54 21

DIFFEReNTIaL CORRECTIC_$ NI0-COURS_ EXECUTION ACCURACY
TOE -.2076 TRA 1.3494 TC3-5.96_2 8AU 1.3447 SGT 5305.B SGR 472.8 SG3 115.9

ROE .2806 RRA .1312 RC3 -.2164 FAU .OLd46 RRT .4594 RRF .4359 RTF .8879
r0£ -.1 368 FRA .6748 FC3-1.0518 8SP 16987 _ 53_6.6 R23 .0286 RI3 .8880

BOE .3490 _RA 1.3558 8C3 5.9721 FSP -378 .%1 5310.1 S_2 419,6 THA 2.36

8.956 OPA 10.48 RAP 87.30 ECC 1.2772

PO CST TIN INJ 2 LAT INJ 2 LONG

2292.2 -28.09 79.90

3500.2 -6.92 159.73

1984,7 -29.39 57.16

3282.9 -5,77 143.]3

1678.3 -32.63 33.35

3162.0 -2.99 132.24

ORBIT DETERMINATION ACCURACY

ST 686.9 SR 396.2 SS 277.6

CRT -,2834 CRS ,4OO0 CST -.9_32
LSA 752,0 MSA 372.9 _SA 34.1

ELI 699.7 EL2 372.9 ALF 166.95

LAUNCH DATE MAR 15 1969 FLIGHT TIM_ 180.00 ARRIVAL OATE SEP 11 1969

0ISTAN_E 533.131

LOg 174.24 VL 23.870 GAL 3.L_ A2'L 90.58 H_A 271.96 5_A 119.O6 ECC ,25555 INC .5787 Vl 29.947

LOP 86.L_ VP }6,74§ GAP 13,77 A2'P 90.02 TAL 170.52 TAP 82.48 RCA 88.63 APO 149.49 V2 35.J92

GP -13.20 ZAL 76.63 ZAP 166.51ET5 285.47 Z/l_ 133.03 ETE 192.34 ZAC 176.34 ETC 20.02 CLP-177.20

H_L IOCENTRIC CONIC
RL 148.79 LAL .00

RP 107,68 LAP .58

RC 197.118 GL -3.53

PLANETOC_NTRIC CONIC

C3 17.965 VHL 4.239

LNCH ATMTH LNCH TII4_

90.00 3 37 43

90.OO 21 7 59

100.00 5 11 ]0

100.00 22 16 53

110.00 6 46 ]0

110.00 .22 58

11,805 PTH 2,09 VHP 9,170 0PA 11,[30 RAP 89,77 ECC 1,2957

INJ LONG INJ RT A,SC INJ A_ITH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
85.79 324.72 90.82 4 25 17 _254.3 -27.89 77.15

170.19 317.89 61.70 22 17 27 3567.9 -4.77 163.55

63,50 324.67 92.44 5 54 2 1951.9 -29.14 54.76

153,1_ 317.16 60.11 23 22 39 3345.6 -3.67 146.59
40.57 324.31 96.69 7 24 5 1654.7 -32.31 31.57

141.25 315.13 55.98 24 I 57 3215.6 -.9fl 135.04

MIO-CCUR,_ E_CUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 53_9.1 _R 469,8 ,_3 113.7 ST 859.0 SR 389.2 SS 306.8

RRT ,4484 RRF ,4235 RTF ,8910 CRT -,4018 CRS ,4586 CST -.9928

$68 3349,8 R_3 .0_]0 R13 .89)0 LSA 9_7,6 MSA 349,6 SSA 29.1

S_I 5333.3 _2 419.6 TH4 2._8 ELl 875,9 EL2 349.fl ALF 167.69

OLA 19.70 RAL 98.10 RAO 6567.7 VEL

L-I TIME INJ LAT

2854.32 -28.31

4167,91 -1.00

23_1,91 -29,80

3945.36 .31

2254.66 -33.60
3815.57 3.54

OIrFERENTIAL CORRECTIONS
TOE -,346fl TRA 1,6385 TC3-5.6137 BAU 1.3491

ROE ,2840 RRA ,1473 RC3 -.1996 FAU ,01916
FOE -.1713 FRA .7187 FC3 -.9_35 BSP 17099

80E ,4481 _A 1,6451 _C3 5,6172 FSP -372
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 4. 1968-69)

LAUNCH DATE M_R 15 1969 FLIGHT TII_ 182.00 ARRIVAL DATE SIP J3 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .DO LOL 174.74 VL
RP 1D7.66 LAP .77 LOP 89.43 VP

RC 198.846 GL -4.51GP -|?.88 ZAL

PLANE TOEENTRIC CONIC

C3 19.368 VHL 4.40I

LNEH ATMTH LNCH TIN?

90 .DO 4 7 3

90.00 21 IO ?4

1OO.00 5 39 Z9

100.00 22 20 40

I1O.OO 7 11 53

IlO.OO 23 4 44

DIF_IER[NTIAL CCRR_CTIONS
TOE -.4937 TRA 1.9451 TC3-5.2108 8AU 1.3501

ROE .2886 RRA .I6_7 RE3 -.I809 FAU .01786
FOE -.2046 FRA .764_ FC3 -.7982 BSP 17126

802 .5719 6RA 1.952/3 8C3 5.2139 FSP -365

OZSTAN_CE 538.485

25.817 GAL 3.94 AZL 90.77 HCA 275.19 SNJ 118.76 ECC .26139 INC .7693 VI ?9.947

36.716 GAP 14.19 AZP 90,07 TAL 168.70 TAP 83.89 RCA 87,72 APO 149.81 V? 35.7DJ

72.81 ?AP 166.95 ETS 282.63 ?AE 133.18 ETE 192.08 ZAC 173.88 ETC 16.70 CLP-177.91

0LA 18.46 RAL I02.08 RAO 6567.8 VEL I1.864 PTH 2.10 VHP 9.402 OPA 11.45 RAP 92.76 ECC 1.3188

L-I TINIE INJ LAT INJ LONG INJ RT A,5_ INJ AZNTH INJ TIME PO CST TIM INJ Z L_T INJ 2 LONG

2821.73 -28.25 83.4l 329.55 92.02 4 _4 4 2221.7 °27.67 74.79

4235.83 1.20 173.96 322.57 61.71 22 21 O 3635.8 -2.60 167.35

2523.66 -29.70 61.40 329.47 93.54 6 21 32 1923.7 -28.89 51.69

4OO9.14 2.46 156.61 321.86 60.20 23 27 29 34O9.1 -1.32 150.09

2234.53 -53.43 39.02 329.05 97.59 7 49 8 1634.5 -37.07 30.07

3871.03 5.65 144.16 319.89 36.23 24 9 15 3271.0 1.17 I37.93

MIO-C(_.IRS_E EXECUTION ACCURACY ORBIT DETERNIN4TION ACCUR4CY

SGT 5345.6 _,R 465.8 5G3 lJ|.5 ST 1036.J SR 381.8 $5 335.5

RRT .437l RRF .4117 RTF .8978 CRT -.4725 CRS .4996 CST -.9963

S_ 5365.8 RZ3 .0188 RI3 .8979 LSA 1105.3 MSA 331.0 SS4 25.4

SGI 5349.5 SG2 418.7 THA 2.19 ELI 1053.4 EL2 330.9 ALF 169.03

LAUNCH GATE HAR 15 1969 FLIGHT TIME 184.00 ARRIVAL DATE SEP 15 1969

118.48 ECC .26780 INC .962D VI 29.9A7

85.32 RCA 86.75 APO 150.21 V2 55.709

J91.84 ZAC 171.4_ ETC 15.24 CLP-178.63

H[LICXZENTRIC CONIC 0ISTANCE 543.779

RL 148.79 LAL .00 LCL 174.24 VL 25.764 GAL 4.70 AZL 90.96 14_ 278.43 .SIAA

RP 107.63 LAP .95 LOP 9"Z.66 VP 36.688 GAP 14.64 AZP 90.14 TAL |66.89 TAP

RE 2_.349 GL -5.59 GP -12.59 ZAL 69.13 ZAP 167.33 ETS 279.56 ZJE 133,33 ETE

PLANETOCENTRIC CONIC

C3 2l.O_O VHL 4.592 OLA 17.22 RAL 105.87 RAO 6567.9 VEL ||.936 PTH 2.12 VHP 9.654 0PA 11.82 RAP 94.76 ECC 1.3471
LNCH AA'HTH LNCH T|NE L-| TD4E INJ L_T |NJ LONG ZNJ RT ASC INJ AA'HTH ZNJ TIHE

90.00 4 34 43 2794.42 -28.|7 81.42 334.38 93.01 5 21 17

90.00 21 12 57 4303.76 3._ 177.77 327._8 61.87 22 24 40

100.00 6 5 59 2500.|0 -_,59 59.66 334.28 94.45 6 47 39

I00.00 22 24 .32 4073.32 4.63 J60.j4 326.60 60.44 23 3_ 15

110.OO 7 36 4 LP'218.23 -33.28 37.77 333.79 98.32 B 13 2

110.00 23 10 46 5927.95 7.79 147.17 324.65 56.61 24 16 14

DIFFERENTIAL CORRECTIONS MID-COUR_ EXECUTICN ACCURACY

TOE -.6537 TRA 2.2624 TC3-4.7_87 BAU 1.3510 ._GT §36J.6 _ 460.2 ,_3 109.4

ROE .2940 RRA .1798 RE3 -.1618 FAU .01664 RRT .4245 _ .3987 RTF .9033

rOE -.239I FRA .8104 rC3 -.6832 BSP 17247 SGB 5381.4 R'Z3 .O144 R13 °9033

BOE .7186 BRA 2.2695 9C3 4.7915 FSP -360 SGI 5365.2 SG2 416.4 THA 2.10

PO CST TIM INJ ? LAT INJ ? LONG

2194.4 -27.45 72.82

3703.8 -.41 171.14

1900.1 -28.66 30.9_

3473.3 .66 153.61

1618,2 -31.77 ?8.87

3327.9 3.35 140.91

CRBIT DETERNINATroN ACCURAC_

ST I213.5 SR 373.6 SS 363.8

CRT -.5230 CRS .5339 CST -.9978

LSA 1282.7 MSA 314.2 SSA 27.6

ELI 1230.2 EL2 514'.! 4LF 170.21

LAUNCH CATE MAR 15 1969 FLIGHT TIME 186,00

HELIOCENTRIC CONIC DISTkNC[ 549.006

RL 148.79 LAL .OO LOt- 174.74 VL 25.712 GAL 5.49 AZL 91.16 HE4

RP 107.60 LAP |.13 LOP 95.90 VP 36.659 GAP 15.12 AZP 90.23 TAL

RC 202.227 GL -6.17 GP -I2.33 7AL 65.6I ZAP 167.66 ETS 276.27 ZAE

PL4NE.TOCENTRZC CONIC

C3 23.176 VHL 4.8J4 0LA 16.02 RAL 109.44 RAO 6567.9 VEL 12.023 PTH

LNCH AZMTH LNCH TIME L-T TIE INJ LAT

90.00 5 O 40 2772.38 -28.08

90.00 2I 15 52 4371.47 5.55
IOO.O0 6 30 55 2481.33 -29.48

IOO.OO 22 27 38 4137,76 6.78

110.00 7 58 36 2205.95 -33.15

liD.DO 23 16 27 3985.90 9.95

DIFFERENTIAL CORRECTIONS

TOE -.8275 TRA 2,5971 TC3-4.3516 BkU 1.3490

ROE .3007 RRA .1936 RE3 -.14_3 FAU .01545
FOE -.2731FRA .8579 FC3 -.5772 9SP 17341

BO[ .8_O4 BRA 2.6044 BC3 4.3539 FSP -355

ARR]V4L 0ATE 5EP 17 1969

281.66 5t4A 118.20 ECC .77483 INC 1.1580 v! 29.947

165,11 TAP 86.77 RCA 85.71APO 150,68 v2 35,217

133.45 ETE 191.6! Z4C 168.96 ETC 14.40 CLP-179.35

LAUIMCH DATE MAR I3 1969

2.15 VHP 9.929 OPA 17.12 RAP 97.26 ECC 1.3814

INJ LONG INJ RT A._ INJ ATMTH INJ TIME PO CST TIN _NJ 2 LAT INJ ? LC_IG

79.8l 339.19 93.81 5 46 53 2172.4 -?7.26 71.74

181.57 332.0? 62.19 ?2 28 23 -3771.5 1,78 174.97

58.78 339.06 95.17 7 12 17 1881.3 -28.45 49.67
163,72 331.34 60,82 23 36 56 3537.8 ?.84 157.15

36.84 338.54 98,86 8 35 42 1606.0 -31.57 27.96

150.27 329.42 57.13 24 22 52 3385.9 5.55 I43.95

MID-COURSe? EXECUTION ACCURACY ORBIT DETERNIN4TION ACCURAC_

5GT 5372.7 SGR 453.3 SC,3 107.3 ST 1384.3 SR 365.2 SS 39D._

RRT .4|O8 RRf" ._55 RTF .9087 CRT -.5575 CRS .5597 CST -.9985

.%8 5391.8 R23 .OI09 R13 .9088 LSA 1453.3 USA _0.0 SS4 20.4

SGI 5375.9 SG2 413.0 THA 2.00 ELl 1400.0 EL2 299.8 ALF 17] .23

FL_'IT TIN? 1B8.00 AR61VAL DATE SEP 19 1969

HELIOCENTRIC CONIC OISTANCE 534.154

RL 148.79 LAL ,00 LOL 174.24 VL 25.662 GAL 6.33 42"1.. 91.36 HCA

RP I07.58 LAP l .31 LOP 99.14 VP _6.631 GAP 15.64 AA'P 90.35 TAL
RE 203.880 GL -6.85 GP -12.08 ZAL 62.29 ZAP 167.92 ETS 272.77 ZAE

PLAN[TCK_ENTRIC CONIC
C3 25.682 VHL 5.0_ OLA 14.85 RAL !|_,81 RAD 6568.0 Vt[L 12.J27 PTH

284.90 S_A 117.92 ECC .28755 INC 1.35d7 Vl 29.947

163.35 TAP _.25 RCA 84.61APC) 151.24 V2 55.225
133.56 ETE 191.40 ZAC 166.50 £TC 13.B4 CLP 179.91

_.!7 9HP 10.729 OPA 12.36 RAP 99.77 ECC 1.4277

INJ LONG INJ RT A_ INJ A_HTH INJ TIHE PO CST TI_ INJ 2 LAT INJ 2 LONG
78.58 343.97 94.4_ 6 10 50 7155.5 -27.09 70.04

18_.38 336.75 6_.66 22 32 6 3838.7 3.94 178.68
57.25 34_.83 95.71 7 35 24 1867.3 -28,79 48.62

167.3_ 336,09 61.55 _3 41 29 3602.2 5.01 160,70

_6.21 343.27 99.2_ 8 57 3 1597.B -31.44 27.37

153.43 334.18 57.78 ?4 ?9 12 5444.5 7.76 147.05

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
5GT 5378.7 SGR 445.1 SG3 105.3 ST 1544.6 ._ 356.7 5S 416.3

RRT .3960 RRF .3717 RTF .9143 CRT -.5874 CRS .5798 CST -.9989

5G_ 5397.1R23 .008_ R13 .9144 LSA 1613.5 HSA 287.5 SSA 18,6

_1 5381,6 _G2 408.5 THA 1,89 ELl 1559,0 EL? 287.3 4LF 172.07

LNCH AZMTH LNCH TIla_ L-I TIN? INJ LAT
90.OO 5 24 55 2755.51 -28.00

90.00 21 I8 8 4438.74 7.67

I00.00 6 54 J7 2467.33 -_:J.39

I00.00 _Z 31 27 4L_J2,16 8.90
110.00 B L_3 25 2197.78 -33.06

110.OO 23 21 48 4044.48 12.10

OIFFERENTI4L CORRECTIONS

TOE-I.O086 TRA ?.9498 TC3-3.9125 BAU 1.3440

ROE .3086 RRA .?108 RC3 -.1232 FAU .01428

FOE -.5068 FRA .9073 FC3 -.4815 BSP 17409

BOE J.O547 _RA 2.9573 6C3 5.9144 FSP -350
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL 4. 1968-691

LAUNCH OATE HAR 15 1969 FL|GHT TIHE 190._ ARRIVAL OATE SEP 71 1969

HELTOCENTR|C CONIC DISTANCE 559.210

RL 148.79 LAL .00 LC_. 174.24 VL 25.612 GAL 7.22 4ZL 91.57 HCA 2_8.13 5_A 117.66 ECC .29104 [NC 1.5657 VI 29.947

RP 107.56 LAP 1.49 LOP ]02.37 VP 36.603 GAP 16.21 AZP 90.49 TAL 161.63 TAP 99.76 RCA 83,4? APE) 151.90 VZ 35.232

RE 205.508 GL , -7.45 GP -11.86 ZAL 59.14 ZAP 168.11ETS 269.07 ZAE 133.66 ETE 191.20 ZAC 164.06 ETC 13.44 CLP 179.17
PLANCTOCENTR[C _ONIC

C3 28.673 VHL 5.]55 DLA i3.73 RAL |15.96 RAO 6568.2 EL 12.249 PTH 2.20 VHP 10.557 OPA 17.53 RAP 102.28 ECC 1.4719

LNCH ATNTH LNCH Tit( L-! TII4E INJ LAT INJ LON6 INJ RT ASC INJ AZIATH INJ TIM_

go.o0 5 41 28 2743.68 -27.93 77.72 348,71 94.85 6 33 11

90.00 21 20 42 4505.35 9,73 189,]9 341,48 63.28 22 35 48

100.00 7 16 2 2458.02 -29.33 56.56 548.56 96.06 7 57 0

100.00 22 34 49 4266.24 10.97 170,95 340.83 62,02 23 45 55

110.00 B 40 3! 2193.69 -33.02 35.g0 347.98 99.39 9 17 5

110.O0 23 26 50 4103.33 14.21 156.70 338.94 58.56 24 ]5 13

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

T0£-1.1969 TRA 3.3258 TC3-].4586 BAU 1.3264 S_T 5364.6 _ 4_.0 $6,3 103.3

ROE .3|81 RRA .2254 RC3 -.1047 rAU .0J309 RRT .380! R_r .3579 RTF .9209

PC) CST TiN INJ 2 LAT [NJ 2 LONG

2143.7 -76.97 69.19

3905.3 6.06 182:42
1858.0 -28.1_ 47.95

3666.2 7.15 164.26

J593.7 -]1.]7 27.07

5503.3 9.95 150.20

ORBIT DETERMINATION ACCURAC¢
ST 1691.] SR ]48.4 55 419.8

CRT -.6001 CRS ,5942 CST -.9992

F0£ -.3391 FRA .9_1 FC3 -.3951 Bt, P 17437 _ 5382.3 R_3 .0063 RJ3 .9L:_09 LSA 1760.2 HSA 276.8 SSA 17.0

_E 1.2385 BRA 3.3334 Be3 3.4602 FSP -342 $61 5367.2 562 403.0 THA 1.78 ELJ 1704.5 EL2 276.5 ALF 177.76

LAUNCH DATE MAR 15 1969 FLIGHT TZI( 192.00 ARRIVAL DATE SEP Z] 1969

I'_LIOCENTR|C CONIC 0ISTAP_CE 564,155

RL 148.79 LAL .O0 LCL 174._4 VL 25.564 GAL 8.|7 AZL 9|.78 HCA 291.37 S_IA 117.40 ECC .30039 INC 1.7806 VJ ?9.947

RP 107.54 LAP 1.66 LOP t05.6| VP ]6.575 GAP 16.82 AZP gO,65 TAL 159.94 TAP 91,31 RCA 82.1] APO 152.66 V2 ]5.238

RC 207.111 GL -7.96 GP -11.65 ZAL 56.J9 ZAP 168.24 £TS 265.20 Z_E J33.73 ETE 191.00 ZAC 161.63 ETC 13.14 CLP 178.40

PLANETO(ENTRZC CONIC
C3 32.23] VHL 5.67? OLA 12.68 RAL 118.89 RAO 6568.3 V[L 12.394 PTH 2.24 VHP 10.917 OP4 12,63 RAP 104.77 ECC 1.5105
LNCH AI_4TH LN(H TINE L-Z TINE INJ I._T INJ LONG |NJ RT A_ INJ A_HTH INJ TIk_ PC) CST TIN INJ 2 LAT ZNJ ? LONG

90.00 6 8 21 2736.67 -27.89 77.L:_ 353.41 95.10 6 53 57 2136.7 -26.89 68.69

90,OO 21 23 14 4571,08 11,72 192,99 346,20 64.04 22 39 _5 ]971,1 8,13 186.15

IOO.OO 7 36 13 2453.25 -29.29 56.21 353.25 #6,24 8 17 7 1853.] -28.12 47.60

100.00 22 3,8 ] 4329.73 J2.97 |74.60 345.56 62.83 23 50 12 3729.7 9.23 167.87

110.00 8 59 12 2193.643 -33.02 35.90 352.65 99.40 9 35 46 J59].6 -31.57 ?7.06
110.O0 23 31 33 4162.15 16.27 160.02 343.68 59.51 24 40 55 3562.1 12.10 153,]9

OIFFERENTIAL CC_REC71ONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERtqNATION ACCURACY

T02-1.396! TRA 3,7185 TC3-3.0662 _AU |.32|9 $6T 5376,0 _ 425.2 $63 JO|.3 ST 1824.1 SR ]]9.9 55 462.9

ROE .3287 RRA ,2_7 RC3 -.0874 FAU .01198 RRT .3621 RRF .3417 RTF ,9258 CRT -,6154 CRS .6085 CST -.999]

FOE -,5130 FRA 1.0142 FC3 -,3217 6SP 17467 $60 5392,8 R_3 ,0050 R13 ,9258 LS4 1893.7 _SA 266,3 SSA 15,9

00£ 1.4342 6RA 3.7261 8C3 3.0675 FSP -337 $61 5378.2 $62 396.2 THA 1.65 ELi 1836.3 EL2 266.1 ALF 173.32

LAUNCH DATE NAR 15 1969 FLIGHT TINE 194.00 ARRIVAL DATE SEP 25 1969

HELIOCENTRIC CONIC DISTANCE 568.971

RL 148.79 L4L .00 LOL 174.24 VL 25.516 6AL 9.18 ATL 92.01 HCA 294.61 SMA 117.15 ECC .31070

RP 107.5] LAP 1,_ LOP 108.86 VP 36.547 GAP 17.50 AZP _O.84 TAL 158,29 TAP 92.89 RCA 80.75

RE 208.69(3 GL -8.39 GP -11.46 ZAL 53.44 ZAP 168.29 ETS 261.18 ZAE 113.77 ETE 190.81 24C 159.73

PLANE TCX_ENTRJC CONIC

C] ]6.462 VHL 6,018 DLA Jl,68 RAL 121.62 RA0 656_'4 VEL 12.563 PTH 2.28 VHP 11.3i3 _PA 12,68

LNCH AZMTH LNCH HNE L-I T]I_ INJ LAT _NJ LONG INJ RT ASC INJ AZHTH INJ TJHE PO CST TIN

90.00 6 27 _7 27_4.22 -27.88 77.04 358.05 95.19 7 15 11 2134.2

90.00 ?l 25 43 4635.74 13.61 196.79 550.89 64,93 22 42 59 4035.7

100.00 7 54 53 2452.78 -29.29 56.18 357.89 96.26 8 55 45 1852.8

100.00 22 41 8 4392,42 14.89 178.27 350.26 63.78 23 54 2'0 5792.4
II0.00 9 16 31 2197.33 -33.06 36.18 357.29 99.74 9 53 8 1597.3

110.00 23 35 59 4220.63 18.26 163.38 348.41 60.59 24 46 20 ]6_0.6

INC 2.0052 vl 29.947

APO 153.55 V2 35.243

ETC I_.90 CLP 177.62

RAP 107.25 ECC 1.6001

INJ _ LAT INJ 2 LONG

-_6.86 68._2

10.12 189.85

-28.11 47.57

11.25 171.]7

-31,43 27.33

14.20 156,62

OIFFER£NTIAL CORR1ECTIONS MI0-COU_,_ EXECUTION ACCURACY

TOE-I.6070 TRA 4.1149 TC3-2.6768 8AU 1.3053 56T 5369,1 SGR 413.4 $65 99.4

ROE .]407 RRA .2505 RC3 -.0716 FAU .01089 RRT .3419 RRF" .3239 RTF .93i8

FOE -.4070 FRA 1.0715 rE3 -.2585 8SP 17507 _ 5385.0 R_3 .0039 RI3 .9318

e0E 1.6428 BRA 4.1424 8C3 2.6778 FSP -332 s_l 5370.9 $62 388,4 THA 1.52

CROIT OETERHINATION ACCURACY

ST 1944.0 SR 331.4 55 485.0

CRT -,6290 CRS .6212 CST -.9995

LSA L:_314.5 MSA 256.4 SSA 14.8

EL| 1955.4 EL2 256,2 ALF 17].77

LAUNCH 0ATE M4R 15 1969 FLIGHT TIME 196.0(] ARRIVAL _ATE 5EP 27 1969

HELIOCENTRIC CONIC OISTANCE 573.631
RL 148.79 LAL ,00 LCL 174:b4 VL 25.470 GAL 10.26 &ZL

RP 107.51 LAP 1.98 LCP 1!2.10 VP _,519 GAP 16.24 AZP
RE 210.244 GL -8,76 GP -11,29 ?_L 50._8 ZAP 168.27 ETS

PLAN_T(_.ENTRIC CONIC
C] 41.485 VHL 6.441 DLA 10.76 RAL 124.14 RA0 6568.6 VEL

92,24 HCA 297.85 S_A 116.90 ECC .32211 INC L_418 Vl 29.9=7

91.05 TAL 156.69 TAP 94.53 RCA 79.25 APO 154,56 V2 35.248

257.05 ZAE 133.79 ETE 190.63 ZAC 156.84 ETC 12.70 CLP J76.82

LNO_ AZMTH LN_H TIME L-I TIME INJ LAT INJ LON6 INJ RT A_C INJ_TH INJ TIME

90.00 6 45 19 2736.02 -27.89 77.17 _.63 95.13 7 30 55

90.00 21 28 7 4699.15 15.41 200.58 355.55 65.94 22 46 26

IOO.00 8 12 3 2456.35 -29,31 56.44 2,47 96.13 8 52 59

lO0.Oq 22 44 5 4454.06 16.71 181.94 354.93 64.85 23 58 19
110.O0 9 32 29 2204.65 -33.14 36.74 1.88 98.91 10 9 13

110.OO 23 40 9 4278.51 _,16 166._0 353.10 61.79 24 51 27

OIFFERENHAL CORRECTIONS HI0-COUR,S_ EXECUTION ACCURACY

TDE-I,8284 TRA 4,5776 TC3-_,3128 BAU 1,2831 $6T 5357,5 _ 400,5 $63 97,6

ROE .3544 RRA ,2604 RC3 o,0573 F4U ,00980 RRT J191KhRF" ,3041 RTF ,9378

FOE -,4414 FRA 1.1328 FC3 -.L)044 8SP 17525 SGO 5372,4 R23 ,0035 R13 .9379

BOE 1.8624 8RA 4.5850 OC3 2.3135 rsP -327 $61 5359.0 $62 379.5 THA 1.37

12.761PTH 2.32 VHP 11.7510PA 1_.67 RAP 109.71ECC 1.6827
PC) CSTTIt, C _NJ_'ZLAT INJ 2 LONG

2136,0 -26.88 68.65

4099.1 12.0] 193.54
1856.3 -28.16 47,83

_854. I 13,19 174.93

1604.7 -]1 .55 27.87

3678.5 16.2] 159.88

ORBIT OETERMINATION ACCURACY

ST L_49.3 SR ]73.1 SS 506.5

CRT -.6412 CRS .6127 CST -.999_

LSA 2121.2 MSA 246.9 SSA 13.9

ELI 2059.9 EL2 246.6 ALF J74.14

2278



JPL T M 33-99 EARTH--VENUS TRAJECTORIES (VOL. 4. 1968-69

:LAUNCH 0ATE MAR 15 1969 FLIGHT TIME 198.00 ARRIVAL CATE SEP 29 1969

h_ELIC([NTRIC CONIC

RL |48.79 LAL ,00

RP 107.50 LAP Z.14

RE 211.773 GL -9.05

PLANF.TOCENTRIC CONIC

C3 47.458 VHL 6.889

LNCJ_ AZMTH LEKH TZME

9O.00 7 I 32

90.00 11 3O 27

IOO.OO B 27 46

100.00 2Z 46 54

liD.D0 9 47 9

110,00 23 44 Z

OZSTAt_CE 578.105

LOL 174.24 VL 75.475 GAL 11.47 AZL 92.49 HCA 301.08 SNA 116.67 EC( .33475 INC Z.4932 Vl 29.947

LOP 115.34 VP 36.491 GAP 19.05 AZP 91.29 TAL 155.15 tAP 96.23 RCk 77.61 APO |55.72 V2 35.152

GP -11.13 7AL 48.32 ZAP 168.17 ETS 252.85 ?AE 133.77 ETE 190.44 74C 154.46 ETC 12.55 CLP 175.99

OLA 9.91RAL 126.46 RA0 6568.6 VEL 12.993 PTH Z.37 VHP 12.235 0PA 12.60 RAP 112.14

• L-I TIN? INJ LAT iNJ LONG INJ RT AS( INJ A2_4TH INJ TD4_ I_0 CST TIM INJ 2 LAT

2741.75 -27.92 77.58 7.13 94.92 7 47 14 2141.7 -26.95

4761.O8 17.09 2134,35 ,16 67,07 ?2 49 48 4161,1 13,84

2463.63 -29.37 56.97 6,98 95.85 9 8 50 1863.6 -28.25

4514.43 18.4E 185.61 359.56 66.03 24 2 8 3914.4 15.03

?713.30 -33.25 _7.55 6.41 9_.45 IO 24 3 1615.3 -31.7_
4335.52 21.95 170.25 357,77 63.12 24 56 17 3735.5 18.17

CIFFERENTIAL CCRR[CTjoNS

TDE-?.0578 TRA 5.0528 TC3-I.g738 BAU 1.2526

ROE .3698 RRA .2681RC3 -.0447 FAU .00866

FDE -.4756 FRA 1.199& FC3 -.1580 BSP 17455

BOE 2.0907 BRA 5.0599 8C3 1.9743 FSP -319

MI0-COURE EXECUTION A(EURACY

SGT 5540.8 S(,R 386.8 SG3 95.d

RRT .2937 RRF .282J R1T .9438

5G8 9354.8 R'Z3 .0037 RI3 .9439

,%1 5342.0 SG? 369.1 THA 1._2

ECC 1.7810

INJ 2 LONG
69.05

197,19

48.35

178.46

28.65

163.16

ORBIT 0ETERMINATION ACCURACY

ST 2138.6 SR 315.0 SS 527.3

CRT -.6522 CRS .6429 CSr -.9996

LSA 2212.3 MSA 237.9 SSA 13.I
ELI 2148.6 EL2 237.7 ALF 174.45

LAL_ OAT? MAR 15 1969 FLIGHT TIME L_O.O0 ARRIVAL DATE OCT I 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .00

RP 107.49 LAP 2.78
RC 213.276 GL -9.30

PLANETOCENTRJ( CONIC

C3 54.576 VHL 7._88

LNCH A2'NTH LNCH T|ME

9O.OO 7 16 J8

90.OO 21 57 41

1OO.OO 8 42 6

IOO.[_ _ 49 34

110.OO 10 0 30

110.OO ?3 47 4(3

DISTANCE 582.35?

LCX. 174.24 VL 25._1 GAL 12,68 AZL 92,76 NCA

LCP 118.59 VP 36,464 GAP 19.95 AZP 91.56 TAL

GP -10.99 ZAL 46.35 ZAP 167.99 ETS ?A8.60 ZAE

304.32 5HA 116.44 ECC 34880 INC ?.7673 VJ '29.947

153.67 TAP 98,00 RCA 75.82 APO 157.05 V2 35.255

133.72 ETE 190.26 ZAC 152.15 ETC 12.42 CLP 175,12

OLA 9.12 RAL 128.59 RAO 6569.0 VEL 13.264 PTH 2.42 VHP 12.774 0PA 12.49 RAP 114.54
L-| TIME INJ LAT |NJ LCNG INJ RT A_ INJ A2_4TH INJ TIN? PC) CST TIM INJ 2 LAT

2751.04 -?7,97 78._6 JJ.55 94.59 8 2 9 7151.0 -?7.04

4821.3? 18.65 208.09 ,4.71 68.30 22 53 3 4221.3 15.54
2474.3(3 -29.44 57.76 11.40 95.44 9 23 21 1874.3 -28.37

4573.18 _.01 189.26 4.12 67.32 24 5 47 3973.3 16.76

2228.97 -33.38 38.59 10.87 97.84 lO 37 39 1629.0 -31.94

4391.38 23.63 173.72 2.38 64,55 25 0 51 3791.4 20.01
OIFFER1ENTIAL CCRI_CTIONS

TOE-23049 TRA 5.9555 TC3-1.6676 BAU 1.2169

ROE .3868 RRA .7728 RC3 ".0338 FAU .00757
FOE -.5123 FRA 1.2700 FE3 -.l?Ol 89P 17472

B_E 2.3371 BRA 5.5622 8C3 1.6679 FSP -314

MIO-O_SE EXECUTION ACCURACY

5GT 5320.7 SGR 372.0 5G3 94.0

RRT .2637 RRF .2556 RTF .9499

5(,(3 5333.7 R?3 .0040 RI3 .9499

SGI 5321.6 SG2 358.8 THA !.06

ECC 1.8987
INJ 2 LONG

69.7?
200.79

49.12

181.97

29.66

166.45

CRSIT DETE_INATION ACCURACY

ST 2217.0 SR 306.B SS 549.0

CRT -.6645 CRS .6548 CST -.9997

LSA 2293.0 MSA 228.6 SSA I2.3

ELI 2226,4 EL2 _28.3 ALF 174.69

LAUNCH DATE MAR 15 1969 FLIGHT TINE 202.00 ARRIVAL DATE OCT 3 1969

HELIC_ENTRIC CONIC

RL 148.79 LAL .00

RP 107.48 LAP 2.4_

RC Z14.754 GL -9.49

PLAN[TOCENTRIC CONIC

C3 6_.088 VHL 7.943

LNCH ATMTH LN_H TINE

9(3 .O0 7 29 40

9(3.00 21 34 50
I00.00 B 55 5

100.00 22 52 6

110.(30 10 12 38

110.00 23 51 3

DIFFERENTIAL COR_CTIONS

TOE-2.5663 TRA 6.0954 T_3-1.3892 8AU 1.1719

ROE .4057 RRA ,2740 Re3 -.0246 FAU .00644
FOE -,5504 FRA 1,3467 FE3 -.O_83 B_ ° 17474

_OE _.598! BRA 6.1016 BE3 1.3894 FSP -309

DIST*NCE 586.3?3
L0L 174.24 VL 25.338 G*L 14.05 AZL 93.05 HC_ 307.56 St4A 116.22 ECC .36446 INC 3.0531 V! 29.9_7

LOP 121.84 VP 36,437 GAP ?0,96 AZP 91._6 TAL 1_2,29 TAP 99,85 REA 73.86 APO J58,58 V2 35,15_

GP -10.85 ZAL 44.57 ZAP 167.72 ETS 244.35 ?AE 133.62 ETE 190.07 ?_C 149.R6 ETC 12.32 CLP 174._1

DLA 8.42 RAL 130,54 RAO 6569.? VEL 13.581PTH 2.48 VHP 13.375 OP_ 12.33 RAP 1t6.89 Ecc 2.03e3

L-I TIME INJ LAT INJ LCNG INJ RT k_ INJ A=_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_4G

_765.54 -28.04 79.17 15.86 94.13 8 15 45 2163.5 -27.17 70.61

4879.62 2_3.07 211.77 9.18 69.60 22 56 10 4279.6 17.12 204.34

2488.03 -29.52 58,77 15.73 94.92 9 36 33 1888.0 -28.53 50._I

4630,37 21.46 192.88 8.61 68.68 24 9 16 4030.4 18.38 1_5.44

2245.35 -33.52 39.85 15.23 97.11 J0 50 3 1643.4 -32.18 30._8

4445.81 25.18 177.19 6.92 66.08 25 5 8 3845.8 21.73 169.73
MID-COURSE EXECUTION ACCURACY C_RBIT 0ETERMIN_TION ACCURAC_

S_T 5296.5 SGR 356.5 SG3 92.3 ST 27B2.4 SR 298.7 SS 571.4

RRT ._91 RRF .LPZ44 RTF .9559 CRT -.6772 CRS .6671 CST -.9997
SG8 5308,5 R23 ,0046 RJ3 ,9559 LSA 736J.5 HSA 2J9.3 SSA JJ ,6

S_I 5297.1 SG2 347.0 THA .89 ELI 2291.4 EL2 218.9 ALF 174.89

LAL)NCH _ATE MAR 15 1969 FLIGHT TIME 204.00 ARRIVAL CAT? OCT 5 1969

HELIC¢ENTRIC CONIC 01STANCE 589.956

RL 146.79 L_L .[30 L(X 174.24 VL 75.797 GAL 15.54 AS"L 93._7 H_A _10.80 S_A I16.01EC( .3819T

RP 107.48 LAP 2.55 L(_P 123.09 VP _.410 GAP _'_.08 AZP 92.L_O TAL 151.00 TAP 101.80 RCA 71,70

RE 216.204 GL -9.63 GP -10.72 ZAL 42.58 ZAP 167,35 ETS 240.13 ZAE 133.47 ETE 189.8B ZAC 147.62
PLANETOCENTRIC CONIC

C3 73.315 VHL 8.562 DLA 7.78 RAL 13_._0 RA0 6569.4 V_L 13.952 PTH 2.55 VHP 14.05(3 DPA 1_.13

LNCH AZMTH LNCH TIH[ L-! TIN? INJ LAT INJ LCN_ INJ RT A,S_ INJ AZMTH INJ TJM_ PC) EST TIM
90.00 7 41 39 2778.90 -Z8.11 80.29 20.05 93.58 8 77 38 2178.9

9O.OO 71 36 53 4935.71 21.36 215.38 13.53 70.96 _2 59 9 4335.7

100.00 9 6 44 ?504.46 -79.61 59.98 19.93 94.26 9 48 29 1904.3

I00.00 22 54 19 4M5._8 Z'Z,78 196.43 12.99 70.11 24 12 34 4085.4

I10.00 10 23 32 _64.12 -33.67 41.30 19.19 96.27 Jl 1 16 1664.1

JJO.OD ?3 34 11 4498.49 ?6.59 180.63 1J.38 67.6_ ?5 9 9 _96.5

OIFFERENTIAL CORRECTIONS MI0-GOURSE EXECUTION ACCURACY

TDE-2.8438 TRA 6.6765 TC3-| .1377 BAU 1.J152 _T 5267.8 SGR 340.4 SG3 90.7

ROE .4768 RRA .7710 RE3 -.0170 FAU .00523 RRT ,1_7 RRr .1876 Rt"F .9616

FOE -.5906 FRA 1.4_O7 FC3 -.0618 BSP 17455 SG_ 5278.8 R23 .0056 R13 .9616

BOE 2.87_6 gRA 6.6870 BE3 1.1378 FSP -_04 SG! 5268.2 SG2 334.3 7HA .70

INC 3.3703 v| 79.947

A_ 160.32 V2 35.259

ETC 12.24 CLP 173.76

RAP 119.19 ECC 2.2066
INJ 2 LAT |NJ Z LONG

-27.32 71.71

18.57 207.82

-28.70 51.30

19.87 188.85

-32.44 52.28

23.3_ 177.99

ORBIT DETERMINATION ACCURAE_
ST 2335.5 SR 290.8 SS 595.0

CRT -.690? CR5 .680? CST -.9997

LSA 2418.4 MSA 209.9 $SA 10.9
ELl 2344.2 EL2 209.5 ALF 175.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL 4, 1968-69)

LAUNCH DATE NAR 15 1969

HELI(XENTRI( CONIC

RL 148.79 LAL .DO

RP 107.47 LAP 2.67

RC 217.629 GL -9.74

PLAMETC_ENTRIC CONIC

C3 83.668 VHL 9.256

LNO_ AZNTH LNCH TIN[

9O.00 7 52 16

90.00 21 38 50

100.00 9 17 4

lO0.O0 22 56 4_

110.00 i0 33 13

110.O0 '0 1 0

FLIGHT TII4E 206.00 ARRIVAL DATE OCT 7 1969

DISTANCE 593.16/I

LOL 174.24 VL 25.258 GAL 17.19 AZL 93.72 HCA 314.04 _44 115.81 ECC .40162 INC 3.7203 Vl 29.947

LOP 128.34 VP 36.385 GAP 23.54 AZP 92.59 TAL 149.85 TAP 103.87 RCA 69.30 4PO 162.32 V2 35.260

GP -10.61ZAL 40,97 ZAP 166.89 ET5 235.95 ZAE 133.25 ETE 189.67 ZAC 145.44 [TC 12.18 CLP 172.24

0LA 7.22 RAL 153.87 RAO 6569,7 VEL 14.588 PTH 2.62 VHP 14.8110PA !1.89 RAP 121.42 Ecc 2.4099

L-I TI1_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4[ PO CST TIN INJ 2 LAT INJ 2 LONG

2796.79 -28.18 81.59 24.09 92.93 B 38 53 2196.8 -27.47 73.00

4989.26 22.51 218.89 17.75 72.35 23 2 0 4389.3 19.89 2ii.20

2525.28 -29.70 61.38 25.99 93.56 9 59 8 1923.3 -28.89 52.67

4738.01 25.96 199.90 17.24 71.57 24 15 41 4158.0 21.22 192.17

22#4,_ -5_.82 42._1 23.62 95.52 11 11 19 1685.0 -32.71 35.84

4549.09 27.85 184.03 15.70 69.53 I 16 49 5949.I 24.78 176.20
DIFFERENTIAL CORRECTICNS

TDE-3.1559 TRA 7.3085 TC3 -.9105 BAU 1.0426

ROE .4505 RRA .2628 RE3 -.0108 FAU .00_

FOE -.6325 FRA 1,5239 FC3 -.0392 BSP 17521

902 3.1681BRA 7.3132 BC3 .9105 FSP _297

NIO-O_URS£ E_CUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 5254,9 SGR 324.2 SG3 8_.1 5T 2375,4 SR 283.2 SS 619.9

RRT .1417 RRF .1443 RTF ,_70 CRT -.7047 CRS .6936 CST -.9997
S_ 5245.0 /_3 .0069 RI3 .9670 LSA 2465.1MSA 200.7 SSA 10.3

.%1 5235.2 .%2 320.9 THA .30 ELI 2583.9 £L2 200.2 ALF 175.16

LAUNCH 0ATE NAR 15 1969 FLIG/.IT TIN[ _.00 ARRIVAL DATE OCT 9 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .00
RP 107.47 LAP 2.79

RC 219,026 GL -9.81
PLAN[TOCENTR|C CONIC

C3 100.686 We,. 10.034

LNCH AZMTH LNCH TIN[

90.D0 B 1 31

gO.DO 21 40 41
100.00 9 26 5

I00.00 22 fib 48

110.00 10 41 41

J10.O0 0 3 38

OISTAN(E 595.854

LOL 174.24 VL 23.220 GAL 19.00 kZL 94.J1HCA 317.28 914A 115.62 £CC .42375

LCP 131.59 VP 36.358 GAP 24.76 A2P 93.02 TAL 148,80 YAP 106.09 RCA 66.65

GP -10.49 ZAL 39,56 ZAP 1_.3| ETS Z_I,B5 2AE 132.96 ETE I89.46 ZAC 145.32

OLA 6.74 RAL 155,26 RAO 656'3.9 VEL 14.901PTH 2.69 VHP 15.673 OPA 11.6J

L-_ TZN[ _NJ LA7 |NJ L_ INJ RT ASC INJ AZNTH |NJ TIN[ PO (ST TIN

2816.91 -28.24 83.06 27.96 92.|9 8 48 28 2216.9

5039,gO 25.52 222.26 21._0 73.75 23 4 41 4439,9
2_44.17 _2<j.78 62.92 27.88 92.74 10 8 29 1944.2

4787.87 24.99 205.24 2|.-._I 73.04 24 |8 _6 4187.9

2307.58 -33.95 44.66 27.58 94.29 11 20 8 1707.6

4397,_ 28.96 187.33 19.87 71.O0 I 20 lfl 5997.2
DIFFERENTIAL CORR[CTION$

702-3.4544 TRA 7.9883 T(3 -.7099 8AU .9556

ROE .4770 RRA .2483 RC3 -.0062 F_p .00244
"FOE -.678_ FRA 1.6257 re5 .0209 8_ 17302

802 3.4872 BRA 7.9921 BC3 .7099 FSP -293

INC 4.1107 VJ 29.947

APO 164.61 V2 33.261

ETC 12.13 CLP 171.15

RAP 123.58 ECC 2.6570
INJ 2 LAT INJ 2 LONG

-27,64 74.44

21.06 214o44

-29.08 54.19

22.43 195.38

-32.98 35.56

26.10 179.52
C_BIT OETERNIN_T_C_ ACCURACY

ST 2406.5 SR 275.7 55 647.8

CRT -.7207 CRS .7093 CST -.9997

LSA 2500.1HSA 191,0 SSA 9.6

ELl 2414.7 EL2 190.5 ALF 175.25

NI0-CCUR_E EXECUTION ACCURACY

.%T 5197,8 .%R 307.8 .%5 87.5

RRT .0852 _F .0911 RTF" .9722

SGB 5206.9 R25 .00_ RI3 .9722

.%1 5197.8 -%2 X_6.7 TH_ .29

LAUNCH DATE NAR 15 1969

HELIC(EN_R|C CONIC
RL 148.7_.LAL .00

RP i07,47 _AP 2.89
RC 220.396 GL -9.84

PLAN[TO(ENTRIC CONIC

C3 I19,082 VHL 10.912

LNC_ AZNTH LNCH TIN[

gO.DO 8 9 2I

90.00 21 42 24

100,O0 9 33 43

I00.0_ 23 0 44
110.00 10 48 51

II0.00 0 6 0

, FLIGHT TIN[ 210.00

OISTANCE 597.874

LOL 174.24 VL 25.185 GAL 21.02 AZL 94.55 HCA 320.51 5144
LOP 134.84 VP 36.335 GAP 26.39 AZP 93.52 TAL 147.96 TAP

GP -10.39 2AL 38,34 ZAP 165.60 £TS 227.84 ZAE 132.58 ETE

ARRIVAL DATE OCT 1| J969

115.44 ECC .44871 INC 4.5520 Vl 29.947

108.47 RCA 63.64 4PO 167.24 V2 35.260

189.22 ZAC 141.30 ETC 12.11CLP |69.98

_LA 6.34 RAL 156.46 RAO 6570.2 VEL 15,505 PTH 2.77 VHP

L-| TIM[ ;NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

28_8.98 -28.29 84.67 51.63 91.59 8 56 40

5087.21 24.38 225.45 25.62 75.15 23 7 11

2566.89 -29.84 64,61 51.58 91.86 10 16 29

4834.55 25.88 206.42 25.17 74,49 24 21 18

2531.72 -34.05 46.54 5i.36 93,19 11 27 43

4642.47 29._2 19(3.50 23.82 72.65 1 25 22
DIFFERENTIAL CCRRI[CTIONS

TOE-3.7966 TRA 8.7288 TC3 -.5518 BAU ,8466

ROE .5071RRA .2262 RC5 -.OO29 FAU ,00076
FOE -.7291FRA 1.7392 FC3 -.0055 8SP 17256

BOE 3.8_03 BRA 8.7317 BC5 .5318 FSP -288

NI0-COUR_E EXECUTION ACCURI_Y

-%T 5156,0 .%R 291.9 $65 86.0

RRT .0185 f_F .0272 RTF .9769

5164.3 R_5 .0093 R13 .9769
S61 5156.0 -%2 291.9 THA .O6

FLI6HT TIN[ 212,00

0ZST4N(£ 599.048

LQ. 174.24 VL 25.153 G_L 23.28 _ZL 95.06 _ _23.74 SN_
LOP 1_.09 VP ]6.309 GAP 28,25 A2P 94.08 TAL 147.53 T_P

GP -10.28 2AL 37.33 ZAP 164.76 ETS 223.92 24£ 132.09 ETE

OLA 6.05 RAL 137.46 RAO 65?0.5 VIEL 16.221 PTH 2.85 VHP

16.655 0PA 11.35 RAP 125.64 ECC 2.9598

PO CST TIN INJ 2 LAT INJ 2 LONG

2239.0 -27.79 76.04

4487,2 22.10 217.5_

1966.9 -29.26 55.85

4254.5 23.50 19R,43

1731.7 -33.24 37.39

4042,5 27.26 182.32

CRBIT OETERNINATION ACCURACY

ST 2426,6 SR 268.7 $S 678.8

CRT -.7581CRS .7263 CST -.9998

LSA 2527.6 MSA 181.5 SSA 9.0

EL1 2454.B _L2 1_0.7 ALF 175.30

LAUNCH DATE NAR 15 1969

HELIOCENTRIC CONIC

RL 148.79 LAL .00

RP 107,48 LAP 2._

RC 221.7_ GL -9.85

PLANETOC_NTRIC CONIC

C3 141.805 V',.IL 11.908

LNCH A2_4TH LN_H TIN[ L-I TIN[ INJ LAT
90.00 8 15 41 2862.82 -28.31

90.00 21 43 59 5i30.68 25.11

100.00 9 39 54 2591.23 -29.88

IO0.00 23 2 28 4877.51 26.63

II0.00 lO 54 41 2557.15 -34.13

lJO.O_ 0 8 6 4684.35 30.74

O_FF[R[NTIAL COPRIECTION$

TOE-4.1650 TRA 9,5_82 TC3 -._746 8AU ,7102

ROE .5415 RRA ,1945 RC3 -.0008 FAU-.OOI23

FO_ -.7842 FRA 1.8_63 FC3 .0_75 B_P 17183

BOE 4,2001 gRA 9.5402 8C3 .3746 FSP -284

ARRIVAL CATE OCT 13 1969

115.27 ECC .4770! INC 5.0583 Vl 29.947

111.07 RCA 60.29 APO 170.26 V2 35.259

188.96 ZAC 139.38 ETC 12.09 CLP 168.69

17.780 OPA 11.07 RAP 127.59 £CC 3.3337
INJ LONG INJ RT A_ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

86.42 35.06 g0.51 9 5 24 2262.8 -27.94 77.77

228.45 29.18 76.45 25 9 ](3 45_0.7 22.99 220.40

66,42 55.04 90.91 lO 25 5 1991.2 -29.43 57.64

209.40 28.76 75.89 24 25 46 4277.5 24.42 201.29
48.52 34.91 92.02 11 35 59 1757.1 -33.47 39,34

193.49 27.52 74.25 1 26 IO 4084.4 28.27 185.16

NI0-C.(X_E EXECUTION ACCURAC_ ORBIT 0£TERNINATION ACCURACY

_T 5109.7 _ 2TT.g _3 84.6 St 2435.9 5R 262.1 SS 713.5

RRT -.0_07 _ -.O492 RTI r .9812 CRT -.7567 CRS .7447 CST -.9998

S_ 5117.2 R2'J -.0106 RI3 -.9812 LSA 2545.9 NSA 171.5 SSA 8.4

-%1 5109.7 $62 276.5 THA 179.81 ELI 2444.0 EL2 170.8 ALF 175.32

228O



JPL TM 33-99 EARTH--VENUSTRAJECTORIESIVOL..4, 1968-69J

LAUNCH 0ATE NAR J5 1969 FLIGHT T|M[ Z|4.00 ARRIVAL DATE OCT J5 1969

HELIOC[NTRIC CONIC DISTANC[ 599.135

RL J48.79 LAL .00 LOL 174.24 VL Z5.124 GAL 25.84 AZL 9_.65 PiCA

RP |07.48 LAP 3.08 LOP J4J.34 VP 36.287 GAP 30.39 ATP 94.74 TAL

RC 223.054 GL -9.82 GP -10.17 74L 36.55 ZAP |63.76 ETS 220.11 74£

PLAMETOC[NTR|C CONIC

C3 170.130 VHL 13.043 OLA 5.82 RAL |38.23 RA0 6570.8 V[L 17.077 PTH

326.97 SHA 115.13 £CC .50917 ZNC 5.6490 VJ Z9.947

146.96 TAP 113.93 RCA 56.51APO 173.75 v2 35.297

131.46 ETE 188.67 ZAE 137.59 [TC 12.10 CLP 167.27

LN(J_ AZMTH LN(H TIM[ L-I TII4E INJ LAT INJ LONG INJ RT A,T_

90.00 8 20 29 Z888.31 -28.31 88,28 38.22
9(3.00 21 45 26 5169.75 25.70 231.14 32.4!

1(30.00 9 44 31 2617.06 "29.89 68.34 38.23

JO0.OO 23 4 1 4916.23 27.24 212.1J 32.03
liD.DO 10 59 4 2383.73 -34.18 50.59 _8.20

llO.OO O 9 53 4722.32 31.41 196.Z5 30.88 75.7fl J 28 _6

DIFF[R_NTIAL CC_IECTIONS MI0-COURS_ EXECUTICN ACCURACY
TC£-4.5588 TR410.4289 TC3 -.2358 8AU .5364 .T_T 5058.B `%R 263.9 `%3 83.2

ROE .5811RRA .1513 RC3 ,0001FAU-.O0369 RRT _.J526 RRF -.J3gi RTF .9850

FOE -.8442 FRA 2.O103 FC3 .0188 eSP 16988 ,%8 5065.7 RZ3 -.0118 R]3 -.9850
8OE 4.5956 BRA10.4296 8C3 .2358 FSP -278 .SGI 5059.0 S(.2 260.8 THA J79.54

2.93 VHP 19.078 0PA 10.79

IN| A2']4TH INJ TIMC PO CST TIN

89.98 9 8 33 2288.3
77.69 23 1l 36 4569.8

89.90 IO 28 8 2017.1

77.19 24 25 58 4316.2
90,79 II _ 48 1783.7

RAP 129.40 ECC 3.7999
_NJ _ LAT IN| 2 LONG

-28.07 79.62

23.75 223.01

-29.59 59.55

25.20 203.90
-33.69 41.38

4|22.3 29.13 187.78

QRBIT DETERNINATION ACCURACY
ST 2432.8 SR 256.0 SS 752.5

CRT -.7762 CRS .7641 CST -.9998

LSA 2554.3 HS4 161.9 SSA 7.9

ELI 2441.0 [L2 160.9 ALF 175.31

LAUNCH OAT[ MAR 19 1969 FLIQ'IT TIN[ 216.00 ARR|VAL CAT[ OCT 17 1969

14EL/OC[NTRIC CONIC DISTANCE 597.813

RL 148.79 LAL .00 LOL 174.24 VL 25.098 GAL _.76 A_L _N_o35 HCA 330._ _4A 115.00 ICe °54576 |NC 6.3519 V| 29.947

RP |07.49 LAP 3.J5 LOP 144o59 VP 36.267 GAP 32o89 AZP 95.52 TAt. 146.92 TAP 1|7.12 RCA 52.24 APO |77.76 V2 35.754

RC 224.343 GL -9.77 GP -I0.06 ZAL 36.02 ZAP Ir_.56 £T$ 216,40 ZA[ 130.67 ETE 188.35 ZAC 135.96 [TC 12.|3 CLP 165,68

PLANET(X[NTRIC CONIC

C3 205.784 VHL |4.345 OLA 5.7J RAL I_8.76 RAO 6571.2 V1E_LI8.086 PTH 3.0I VHP 20.583 0P4 10.54 RAP 131.05 [CO 4.3867
LNCH ATNTH LNCH T|ME L-| TZI_ |NJ LAT IN| _ _NJ RT AS( _NJ 4214TH |NJ TIME PO C$T TIH rNJ 2 LAT IN| 2 LONG

90.00 8 23 22 2915.44 "28.28 g0.26 41.05 88,58 9 |I 57 2315.4 -28.J8 81.60

gO.O0 2| 46 43 52103.73 26.17 235,52 35.25 78.79 23 13 27 4603,8 24.36 225.32
100.00 9 47 24 2644.36 -29.87 70.37 41.09 88.83 10 3J 29 2044.4 -29.7J 61 .fit

I00.00 23 fl 2_ 4950.06 _7.73 214._1 34.90 78.36 24 27 52 4350.1 25.84 206.22

|JO.OO J| I _iO 2411.41 -34.I8 52.76 4J.17 89,§J 1J 42 2 1811.4 -_3.87 43.53
JJC.O0 0 II 21 47_fl.77 31,94 J98.71 33.85 77.I2 I 30 37 4J55.8 29.84 lgO,|3

DIFFERENTIAL CORRI_CTIONS NIO-CCUR._ £XECUTION ACCUR*CY C_SIT OET[RN|NATION ACCURACY

T0(-4.9898 TRAJJ.397| TC3 -.1J66 BAU .3207 S_T _(31._ ._R 25_.4 S_3 81.9 ST 24|9.8 SR 250.8 55 797.6

RO£ .6273 RRA .0937 RC3 -.OOOO FAU-.0067J RRT -.2583 RRF o._43fl RTF .9883 CRT -.7973 CRS .7853 CST -.9998

FO£ -.9122 FRA 2.1718 FC3 .0282 8SP 16912 S_ 5007.7 R23 -.0128 RI3 -.9883 LSA 2555.7 HSA 152.0 $SA 7.3
_OE 5.029l _RAIJ.397fl 8C3 ,1166 FSP -275 `%1 _O01.7 S_2 244.7 THA I79.25 ELI _428.1 [L2 150.9 ALF 175.26

LAUNCH DATE HAR 15 1969 FLIGHT TIM[ 218,00 ARRIVAL _AT[ OCT ig 1969

HELIOCENTRIC CONIC DISTANCE 594.664

RL 148.79 LAL .00 LOL 174.24 VL 25.078 G4L 32.11AZL 97.21HCA 333.42 SMA 114.90 ECC .58737 INC 7.2079 VJ 29.947

RP 107.50 LAP 3.22 LOP 147.84 VP 36.249 GAP 35.81 AZP 96.45 TAL 147.28 TAP 1210.71 RCA 47.41 APO 182.39 V2 35.250
RC 225.606 GL -9.68 GP -9.94 ZAL 35.77 ZAP 161.14 ET5 212._0 ZA£ 129.67 [TE 187.98 ZAC 134,53 [TC 1_.17 CLP 163.89

PLANETO_[NTRIC CONIC

C3 251.112 VHL 15.847 DLA 5.72 RAL 139.01RA0 837|.fl V[L J9.298 PTH 3.10 VHP 22.338 0PA 10.32 RAP 132.49 [CO 5.1327

LNCH AZNTH LNCH TIN[ L-| TIN[ _NJ LAT _NJ L(_N_ _NJ RT AS_ |NJ A2'NTH IN| T|N_ PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 8 24 17 2944.33 -28.12 92.37 43.51 87.53 9 |3 21 2344.3 oZ8.26 83.7!

90.00 21 47 49 5231.92 26.53 235.50 37.63 79.72 23 15 l 4631.9 24.84 227.24

100.00 9 48 20 2673.24 -29.81 72.51 43.59 87.70 10 32 53 2073.2 -29.81 63.71

100.00 23 6 27 4978,25 28.10 216.52 37.31 79.36 24 29 25 4378.2 26.34 208.16

1_0.OO Jl 2 47 2440.25 -34.14 §5.Ol 43.77 88.I8 II 43 27 1840.3 -34.02 45.77
110.OO O 12 26 4784.00 32.35 200.81 36.33 78.50 I 32 10 4184.0 50.40 192.14

OIFFER1ENTIAL CORRECTIONS MI0-COUR_E EXECUTION ACCURACY ORBIT D[T[RNIN_T_ON ACCURACY

TOE-5.4518 TR412.4558 TC3 -,0138 BAU .0466 _T 4937.0 _ 246.6 `%3 80.7 ST 2393.6 SR 246.5 SS 848.9

ROE ,6818 RRA .0183 RC3 -,OOI| FAU-.OI058 RRT -,3743 _ -.3391 R1T .9911 CRT -.8189 CRS .8072 CST -,9998
FOE -.9878 _RA 2.3550 FC3 .0_5 8SP |6787 S(_ 4943.| R_3 -.0|36 R13 -.9910 LS4 2547.6 HSA 142.4 554 6.7

BOlE 5.4942 t_R412.4558 8C3 .0139 FSP -271 SG| 4937.8 S_ L_"dS.7 THA I78.93 ELI 2402.1 EL2 141.0 ALF 175.16

LAUNCH DATE MAR 15 1969 FLIGHT TIN[ 220.00 ARRIVAL OATE OCT 2| 1969

/'_LIOCENTRZC CONIC OISTANCE 589.I47

RL J48 °79 LAL .00 LCI.. 174.24 VL 25.063 GkL 39.99 AFL 98.28 HCA 336.64 S_A 1|4.83 [CC .63453 INC 8.2805 Vl 29.947

RP 107.52 LAP 3.27 LOP 191.O9 VP _6.235 GAP 39.24 A2'P 97.61 TAL 148.15 TAP 124.79 RCA 41.97 APO 187.69 V2 35.246
RE 226.842 GL -9.56 GP -9.80 ZAL 35.8_ ZAP 159.44 ETS_9._O ZA_ 128.42 [T[ 187.56 ZAC 133.34 ETC 12.25 CLP 161.84

PLANET(X[NTRIC CONIC
C3 309.288 VHL 17.587 DLA 5.87 RAL 138.94 RAO 6571.8 V[L _0.7_| PTH 3.J8 VHP 24.394 OPA |O.17 RAP 133.69 [CC 6.0901

LNCH AZNTH LNCH TIN[ L-| TJNE |NJ LAT ZNJ LONG ;NJ RT AS_ IN| A2_4TH IN| TII._ PO CST TIH _NJ 2 LAT ZNJ 2 LONG

90.00 8 22 52 2975.30 -28.I1 94.63 45.55 86.40 9 12 27 2375.3 -28.31 85.97

90.00 Z! 48 41 5253.37 26.78 237.0"Z 39.46 80.44 23 16 15 4653.4 25.19 128.71

I00.00 9 46 59 2703.96 -29.71 74.79 45.66 86.51 IO 32 3 2104.0 -29.87 65.99
100.00 23 7 15 4999.93 28.36 218.08 39.I6 80.14 24 30 35 4399.9 26.71 209.67

110.00 Jl I 36 24?0.45 -34.09 57._ 45.98 86.79 II 42 46 J870.4 -34.12 48.12

110.00 O 13 4 4806.2I 32.64 202.48 2_.29 79._4 1 33 I0 4206.2 _.82 193.73

DIFFERENTIAL CORRECTION5 NIO-O3UR_E EXECUTION ACCURACY ORBIT O[T[RNINATION ACCURACY

TD_-9.9410 TRAI3.6OL_ TC3 .0733 BAU ._O33 S6T 4864.2 SGR 244.8 _,3 79.7 ST 2352.2 SR 243.3 SS 907.4

RO_ .7464 RR4 o.0789 RC3 o.0030 FAU-.OI362 RRT -.4943 RRF -.4796 RTF .9933 CRT -.8406 CRS .8293 CST -.9998

FDE-J.0718 FRA 2.56,?.3 FC_ .0437 BSP 16617 `%B 4870.4 _3 -.0J42 R13 -.9933 LS_ 2529.5 NSA I33.0 SSA 6.2

60[ 5.9877 BR413.6Q31BC3 .07_3 FSP -268 `%1 4865.7 ,%2 212.7 THA |78.57 ELI 2361.1 [L2 131.3 ALF 175.02
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